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O1l. BIOCHAR PRODUCED FROM PYROLYSIS OF OLIVE POMACE AS AN ADSORBENT
FOR CR (VI) REMOVAL FROM AQUEOUS SOLUTIONS

Maha Almezgagi', Gulcihan Guzel Kaya' and Huseyin Deveci*
'Konya Technical University, Department of Chemical Engineering, Konya, Turkey
E-mail: hdeveci@ktun.edu.tr

ABSTRACT: In this study, utilization of biochar obtained from pyrolysis of olive pomace as an
adsorbent for removal of Cr (VI) from aqueous solution under different conditions. The adsorption
experiments were implemented in batch process. The effects of various process parameters were
investigated on the adsorption efficiency. The optimum removal conditions were determined as pH 3,
time 30 min, concentration 10 mg L™, dose 0.4 g and temperature 30 °C. The properties of biochar
before and after adsorption were examined with Fourier transform infrared spectroscopy (FTIR),
scanning electron microscopy (SEM) and energy dispersive X-ray (EDX) analyses. The adsorption
performance of biochar was evaluated by Langmuir and Freundlich isotherm models by using different
concentrations of Cr (V1) in the range of 10-80 mg L. Langmuir isotherm fitted to experimental data
with higher accuracy and a maximum adsorption capacity of 4.9 mg g*. The pseudo second order kinetic
model gave a better fit with best correlation to the kinetic data. In the light of the results, it can be said
that the biochar was successfully used as a low-cost and environmental friendly adsorbent for Cr (V1)
removal from contaminated water.

Keywords: Olive pomace, pyrolysis, biochar, adsorption, Cr (VI)

1. INTRODUCTION

With rapid industrialization and economic development, the discharge of heavy metals to water has
become one of the worldwide problems that threaten human health and ecosystem (Basha et al., 2008;
Ibrahim et al., 2010). Heavy metals are very toxic even at very low concentrations, because they are
non-biodegradable materials and have tendency to accumulate in living organisms (Fu & Wang, 2011).
Chromium (Cr) which exists in two forms of 11l and VI is one of these toxic metals. Cr (V1) is more
hazardous than Cr (111) due to its toxicity and carcinogenic properties (Hu et al., 2011).

Cr (VI) was classified as one of the top 16" hazardous substances by the agency for Toxic Substances
and Disease Registry (ATSDR) (Jain et al., 2010). In many countries, the permissible limit of Cr (V1)
to be discharge to surface water from industrial effluents varies from 0.05 to 0.1 mg L (Bansal et al.,
2009). So, the removal of Cr (V1) from wastewater originated in leather tanning, cooling tower, plating,
electroplating etc, is very important (Owlad et al., 2009). Various techniques such as flotation (Rubio et
al., 2002), ultrafiltration, membrane (Landaburu-Aguirre et al., 2010), reverse osmosis (Benito & Ruiz,
2002), chemical precipitation, ion exchange, coagulation, flocculation (Fu & Wang, 2011),
photocatalysis (Yoon et al., 2009) and adsorption are used to remove heavy metals from aqueous
solution. Among the treatment techniques, adsorption was considered as one of the most effective
methods because of high cost and residual sludge of other techniques (Zhong et al., 2013).

The Cr (V1) removal process have been carried out using different bioadsorbents such as biochar derived
from rice straw (Gao et al., 2008), maize tassel (Zvinowanda et al., 2009), sunflower waste (Jain et al.,
2010), sugar beet tailing (Dong et al., 2011), oak wood, oak bark (Mohan et al., 2011), wheat straw
(BCS), wicker (Tytlak et al., 2015), peanut hull (Han et al., 2016) and corn stalk (An et al., 2018).
Olive pomace as a by-product of olive production industry have been used in different adsorption
processes (Pagnanelli et al., 2002; Veglio et al., 2003; Martin-Lara et al., 2008). In this study, char
obtained from pyrolysis of olive pomace was investigated as an adsorbent for Cr (VI) removal. The
effects of adsorption parameters (pH, time, mass of adsorbent, initial metal concentration and
temperature) on the adsorption efficiency were examined. And also, the isotherms, kinetics and
thermodynamic of Cr (V1) adsorption onto the char were studied at optimum conditions.
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2. MATERIALS AND METHOD

2.1. Preparation of Olive Pomace Char
Olive pomace char was obtained as solid residue after pyrolysis of olive pomace in fixed bed pyrolysis

reactor. Pyrolysis process was carried out at 500 °C with a heating rate of 10 °C/min under N gas (150
cm®/min).

2.2. Cr (V1) Adsorption Studies

The stock solution of Cr (V1) (1000 mg L) was prepared by dissolving potassium dichromate (K2Cr,0-)
in deionized water. The effects of pH, time, mass of adsorbent, initial Cr (VI) concentration and
temperature on adsorption were studied using the experimental conditions as shown in Table 1. Cr (V1)
concentration was determined with measuring absorbance of 540 nm by UV-vis spectrophotometer. The

percentage removal (R, %) of Cr (VI) and adsorption capacity (ge, mg g*) were calculated using the
following equations:

R=%"% %100 (1)
Co
(Co—Ce)xV

e =~ @)

where Co and C. are the initial and equilibrium concentration of Cr (V1) (mg L), respectively. V is the
volume of Cr (V1) solution (L) and m is the mass of the adsorbent (g).

2.3. Characterization

The FTIR analyses were used to determine vibration frequency changes in functional groups of char
before and after Cr (V1) adsorption. The morphology and elemental composition of the char were
investigated by SEM analysis equipped with EDX analysis.

Table 1. Experimental Conditions for Cr (V1) Adsorption Process

pH (A) Time Initial concentration Adsorbent dose Temperature
(B) (min) (C) (mg L™ (D) (9) (E) ¢C)
Effectof A 1.5-6 30 20 0.1 20
Effect of B 3 15-120 20 0.1 20
Effect of C 3 30 10-80 0.1 20
Effect of D 3 30 10 0.05-0.4 20
Effect of E 3 30 10 0.4 20-50

3. RESULTS AND DISCUSSION

3.1. FTIR Analysis

The FTIR spectrum of char is shown before and after Cr (V1) adsorption in Fig. 1. The peaks at 1100
cm? and 3641 cm™ were indication of existence of carboxyl and hydroxyl groups. These peaks a bit
shifted to lower wavenumbers. It can be said that the carboxyl and hydroxyl groups could be main
functional groups for Cr (V1) adsorption (Bansal et al., 2009; Gan et al., 2015; Garg et al., 2007).

Transmittance (%)

4500 4000 3500 3000 2500 2000 1500 1000 500
Wavenumber (ecm™)

Figure 1. FTIR Spectrum of Char (a) Before and (b) After Adsorption of Cr (V1)
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3.2. SEM Analysis

The SEM image of char is shown before and after Cr (V1) adsorption in Fig. 2. As seen in Fig. 2a, the
surface of char was rough before Cr (VI) removal. However, it was observed that the surface of char
was smooth after Cr (V1) removal (Fig. 2b).

3.3. EDX Analysis

The EDX spectrum of char is shown before and after Cr (V1) adsorption in Fig. 2c-d. A reduction in
intensity of C peak was clearly seen after Cr (VI) removal when compared to the fresh one. Also, the
strong peak of Cr (VI) component was determined in the EDX spectrum of char in case of Cr (VI)
adsorption.

a

@ um STEmY wems O g (@B ens  Srmew
rption of Cr (VI). Inserts show EDX

Figure 2. SEM Image of Char (a) Before And (b) After Adso
Spectra of Char

3.4. Effect of Experimental Parameters on Cr (V1) Removal

3.4.1. The effect of pH

Different experiments were carried out by varying pH from 1.5 to 6, while the other parameters were
kept constant in order to explain the effect of pH of the solution on the adsorption of Cr (VI). Removal
of Cr (V1) at different pH values is shown in Fig. 3a. It was observed that removal of Cr (V1) increased
with increase pH until pH 3. And then, Cr (V1) removal considerably decreased. It can be said that the
increase of Cr (VI) removal at low pH values is due to presence a lots of H* ions. H* ions scattered in
solution made a neutralization with negatively charged hydroxyl ions which cause a hindrance to
diffusion of the positively charged dichromate ions (Dubey & Gopal, 2007). In the highly pH, the H*
ions decrease which lead decreasing Cr (V1) adsorption (Selvi et al., 2001).

3.4.2. The effect of time

Removal of Cr (VI) as a function of time is shown in Fig. 3b. Maximum removal of Cr (VI) was
determined in 30 min due to more available sites of adsorbent at beginning of adsorption. As the
available adsorption sites become to decrease, percentage removal of many substances usually decreases
in adsorption processes (Bulut, 2007).

3.4.3. The effect of initial concentration

The effect of initial concentration on removal of Cr (V1) is shown in Fig. 3c. It was observed that removal
of Cr (V1) decreased with increasing initial concentration. During the adsorption, a decrease in the
number of active vacant sites on the surface of adsorbent causes to reduce percentage removal (Gupta
& Balomajumder, 2015). In spite of a decrease in Cr (V1) removal, adsorption capacity increased. As
the initial concentration increase from 10 to 80 ppm, the adsorption capacity increased from 2.019 to
3.678 mg g, respectively. It could be attributed to the greater mass driving force which works to
overcome the transfer limitation (Agarwal et al. 2013).
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Figure 3. The Effect of Parameters on the Adsorption of Cr (VI) (a) pH, (b) Time, (c) Initial
Concentration, (d) Adsorbent Dose and (e) Temperature

3.4.4. The effect of adsorbent dose

The effect of adsorbent dose on removal of Cr (V1) is shown in Fig. 3d. It was clearly seen that removal
of Cr (VI) significantly increased with amount of adsorbent dose. High surface area exposed to
adsorption and availability of more adsorption sites generally have synergistic effects on the adsorption
process (Garg et al., 2007).

3.4.5. The effect of temperature

The effect of temperature on removal of Cr (VI) is shown in Fig. 3e. The removal of Cr (VI)
demonstrated an increase with increasing temperature from 20 to 30 °C. It can be attributed to a decrease
in solution viscosity, in other words, helps to increase rate of adsorbed Cr (VI) molecules within the
pores (Agarwal et al. 2013). However, the removal of Cr (V1) decreased above 30 °C which is probably
due to tendency of desorption. And also, it was stated that the adsorption process of Cr (VI) was
exothermic process (Saltali et al., 2007).

3.5. Adsorption Isotherms
The isotherm adsorption data was represented by Langmuir and Freundlich isotherm models,
respectively (SenthilkKumar et al., 2011).

3.5.1. Freundlich isotherm model
Freundlich isotherm model describes adsorption on the heterogeneous surface with uniform energy
(Foo & Hameed, 2010). Freundlich isotherm equation is given as:

1
logi0 qe = l0og1o Ky +-10g10 Ce 3)
where @ is adsorption capacity (mg g?), Ce is equilibrium concentration of Cr (V1) (mg L™?). K¢(l g2)
and n are Freundlich constants which related to adsorption capacity and adsorption intensity.

3.5.2. Langmuir isotherm model
Langmuir model assumes monolayer adsorption without interaction and steric hindrance between

adsorbed molecules (Bansal et al., 2009). Langmuir isotherm equation is given as:

Ce 1 Ce

v o (4) where
Qm (mg g*) and b (L mg™) are Langmuir constants related with adsorption capacity and adsorption rate,

respectively. A dimensionless constant, commonly known as separation factor (R\) is represented as:
1

R, = o)

(1+b.Co)
The value of R. indicates unfavorable (R_>1), linear (R.=1), irreversible (R =0) or favorable (0O<R_ <1)
processes (Foo & Hameed, 2010).
Langmuir and Freundlich isotherms are shown in Fig. 4. And also, isotherm parameters are given in
Table 2. When compared to correlation coefficients (R?), it was deduced that Langmuir isotherm model
was well fitted the experimental data. The maximum adsorption capacity of Cr (V1) was determined as
4.9 mg g*. The adsorption process was favorable according to R,.
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Figure 4. (a) Langmuir and (b) Freundlich Isotherms at Optimum Conditions (pH 3, time 30 min, initial
concentration 10 ppm, adsorbent dose 0.4 g and temperature 30 °C)

Table 2. Langmuir and Freundlich Isotherm Parameters
Langmuir model

b (Img?) R? RL
0.996 0.757

Freundlich model
Ke(lg?) n R?
0.229 1.443 0.987

Qm (Mg g™)
4.9 0.032

3.6. Adsorption Kinetics

The kinetics are used to explain the mechanism of adsorption process. The kinetic models are pseudo
first order and pseudo second order were utilized to simulate the experimental kinetic data. The pseudo
first and second order of the equations is given as, respectively:

log1o (@e — q¢) = 10G10 Qe car — k1.t (6)

ot e (7)

de k2 .qecai®  decal

where ki (min?) and ka2 (g mg™ min) are the pseudo first order and pseudo second order reacted rate
constants, respectively (Chakravarty et al., 2010). Fig. 5 shows the kinetic models and kinetic parameters
are presented in Table 3. As per R? values, it was observed that the pseudo second order is more fitted
the experimental data than the pseudo first order. The chemisorption of Cr (V1) on char was rate limiting
mechanism in this process and it can be said that Cr (V1) ions were onto the surface of char by chemical
interaction (Gan et al., 2015).
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Figure 5. (a) Pseudo-First Order and (b) Pseudo-Second Order Kinetic Model

Table 3. Kinetic Parameters
Pseudo-First order
ki (min) R?

Pseudo-Second order
Qe ca (MY gl) k2 (9 mg'l min‘l) R?

0.7117

Qe cal (MY g7)
0.5049

0.0268 0.9778 0.1606 0.9850

3.7. Adsorption Thermodynamics
The parameters of thermodynamics (Gibbs free energy (AG®), enthalpy (AH®) and entropy (AS®)) were
calculated by given equations:
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AG® = —RTIn(K) ()
In(K) = A% - ARLT 9)

K was calculated by K= 55.5 X e/Ce X Madsorbate. 55.5 Was the concentration of water and Magsorbate WaSs
the molecular weight of adsorbate (Anastopoulos & Kyzas, 2016). The entropy and the enthalpy were
calculated from the intercept and slope, respectively from the Fig. 6. And also, thermodynamic
parameters are given in Table 4. The negative values of AG® indicate the spontaneous adsorption process
and the negative value of AH® confirms the exothermic nature of process. Moreover, a negative value of
AS° indicates the decrease of randomness.

A6
c
- 5

03 0.31 0.32 0.33 0.34

1/T*102
Figure 6. InK as a function of 1/T
Table 4. Thermodynamic Parameters
T (°C) In (K) AG° (cal mol™) AH° (cal mol™) AS° (cal molt K1)
30 5.948994202 -3576.697 -5075.3101 -4.949707
40 5.673216563 -3523.463
50 5.426428173 -3477.864

4. CONCLUSION

In this study, Cr (VI) adsorption from aqueous solution using olive pomace char as an alternative
adsorbent was successfully carried out. The maximum removal efficiency was determined as 51.52%
with a maximum adsorption capacity 4.9 mg g*at optimum condition (pH 3, time 30 min, initial Cr (V1)
concentration 10 mg L™, amount of adsorbent 0.4 g and temperature 30 °C). The results showed that the
low-cost olive pomace char can be potentially applied in environmental fields. And also, usage of this
char provided to decrease waste accumulation which limits environmental pollution.
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ABSTRACT: The aim of this presentation is to address the Fish Species of Community Interest (FSCI)
revealed through a three years identification process in selected sites all over Albania. At the European
scale fishing was pointed out as one of the major threats to the both marine and freshwater environment.
Based on FSCI populations presence in different sites of Albania (including freshwater, coastal marine
and lagoon), their variation under qualitative and quantitative aspects, relations with their ecological
needs and the presence of different human impact through the NATURA 2000 Al project were
highlighted the main management directions which should create the framework for the actual and future
management plan for the selected areas with protected status.

The fish species present in the Annex Il of the Habitats Directive (92/43/EEC) of the potential Natura
2000 sites in Albania management elements include: Acipenser naccarii, Acipenser sturio, Alosa falax,
Alosa sp. nov. ‘Scadar’,Cottus gobio, Misgurnus fosilis, Alburnoides prespensis, Alburnus belvica,
Pelasgus prespensis, Rutilus prespensis, Rhodeus amarus, Telestes montenegrinus, Telestes
pleurobipunctatus, Aphanius fasciatus, Knipowitschia montenegrina, Eudontomyzon stankokaramani,
Petromyzon marinus, Lampetra planeri, Lampetra fluviatilis, Salmo marmoratus, Salmo
peristericus,Valencia letourneuxi.

The identified and delivered conservation goal for fish species of community interest is focused on:
Maintain and restore viable populations of existing fish species as an integral part of the NATURA 2000
site ecosystems. In order to reach this goal, it is necessary to identify and mitigate or remove threats to
the fish populations and their habitat.

Keywords: Fish species, freshwater, lagoon system, marine environment, conservation goal

1. INTRODUCTION

For aquatic livings it is unclear if terrestrial hypotheses (species-area, species-energy, environment-
energy, terrestrial primary productivity, environmental spatial heterogeneity, and climatic
heterogeneity) that are known to explain species richness patterns of terrestrial organisms, especially
when they are combined can be useful to explain the species richness pattern (Hawkins and Porter, 2003;
Maceda-Veiga et al., 2017; Veiera et al., 2018). The locally tested hypotheses separately in Vjosa River
confirm that the temporal heterogeneity best explains the distribution of fish species richness. However,
a multiple-hypotheses approach, as water-energy, productivity and temporal heterogeneity hypotheses
together might best describe the richness distribution with Albanian territory.

The fish data are part of the Biodiversity National Network of Albania (BioNNA) database that has been
created. In the site surveys are given the fish distribution and diversity as direct authors observation and
references existing so far from different authors without discussions of current taxonomic accuracy, but
data network readers will be able to view through records and authors in different time periods. The
more than 1020 records are also referring to current conservation status and conservation needs in line
with side designations (See Table 1).

The considerations for the protection of this fish species of conservative interest populations in Albania
from the initial start is based on its environment protection through integrated management which should
solve the following identified problems: large areas of riparian zones have been reduced or eliminated
by the agriculture expansion, alterations and detrimental agriculture practices, resulting the diminishing
river shading and rising aquatic habitat temperatures; extreme sedimentations problems due to erosion
with specific intensity in central Albania (Devolli/Osumi/Semani basin, and not only), channel incisions
and storm water runoff increased by the absence of riparian vegetation; constant inputs of pollutants at
significant levels (with different origin including lack of the waste water, solid waste, etc); erosion (due
to historical reasons and not only) and sedimentation problems result from a lack of riparian vegetation

9



International Symposium for Environmental Science and Engineering Research (ISESER)
Konya, Turkey, May 25-27, 2019
Proceeding Book of ISESER 2019

along long sectors of river corridors and can lead to siltation of gravel beds critical to this (aquatic)
insectivorous species; human disturbed hydrologic regime become the most serious impacting activity
through intensive hydropower plant construction; the artificial stream barrier (present from ‘60/°70 in
large rivers and rapidly progressing within small rivers) which influence the fish migrations; habitat loss
induced native fish species decline and the appearance of no native fish species that are more tolerant
of different types of human affected habitats (specific species as Pseudorasbora parva, Lepomis
gibosuss, Carasius spp.,Gambiisia holbroki, etc); the riverine flood plains important at least for the
cyprinids species have been radical reduced; the habitat loss facilitate overcrowded situations which
lead to appearance and eruptions of diseases; over canalizations, many stream sectors were channelized
and isolated from their natural floodplains, etc.

Beside that knowledge and understanding of the diversity and distribution patterns of freshwater fishes
in most of the European Mediterranean has increased considerably, in general the freshwater fish of
Albania is still poorly known. Whereas for the surrounding areas updated information exists (Mrakov¢ié
et al., 2006; Economou et al., 2007) such data on Albanian species are missing, apart from recent
publications on loaches (Cobitidae and Nemacheilidae) (Sanda et al., 2008), salmonids (Snoj et al.,
2009) and barbels (genus Barbus; Cyprinidae) (Markova et al., 2010). The only available sources of
information are the general works of Poljakov et al., (1958) who included 36 freshwater species and
Rakaj (1995) listing 77 species. The difference between the coverage in these two publications is
probably in part due to inclusion of newly introduced species, but more so by changes in the taxonomic
status of many species. The deficiency in the knowledge of the diversity of freshwater fishes of Albania
has been confirmed by recent descriptions of many new species from the area (Economidis et al., 2001,
Kovadi¢ & Sanda 2007, Miller & Sanda 2008, Zupanci¢ et al., 2010, Bogutskaya et al., 2010, Shumka
etal., 2008, Shumka et al., 2010, Shumka et al., 2013, Shumka, 2015).

2. MATERIAL AND METHODS

Referring to the fish species of community interest the site assessment criteria are based on aggregation
and interpretation of available literature and/or field data. Proposed site for habitat types of community
interest, the following are the criteria listed in Annex Il1 of the Habitats Directive (stage ) that should
be applied: the habitat identified in the site should be representative of the habitat type described in the
Habitats Interpretation Manual; the area covered by the habitat type in the site should be large enough
for the long-term maintenance of the habitat; the degree of conservation of structure and functions and
possibilities of restoration should be considered; the value of the site for the long-term maintenance of
the habitat should be assessed

Other important criteria are: proportionality: rarer and more localized species need a larger coverage by
the network; priority species need in general larger coverage by the network; sites for a given species
should reflect its genetic variation within the bio-geographical region; no need to propose sites for
introduced populations outside the historical range of the species; sites must be proposed for
reintroduced populations within the historical range; sites must cover all essential parts of the annual
cycle or life cycle of a species;

3. RESULTS AND DISSCUSIONS

Based on the above detailed analyses the current situations the native fish populations and particularly
identifies fish species of community interest in Albania (both freshwater and lagoon systems) are
threatened by several anthropogenic activities and factors like: (i) rapid development of hydropower
plants, damming and other related interventions; (ii) Water pollution and lack of integrated management
approaches; (iii) Unregulated fishery practices and illegal fishing; (iv) Overfishing; (v) rapid spread of
the non native fish species; (vi) Impacts on specific spawning grounds for specific species and (vii) poor
integration of fishery management practices into entire management of protected areas in both
continental and coastal areas.
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Table 1. Fish Species of Community Interest in Albania

SPECIES IUCN EUR SITES PRESENCE ALBANIA MULTY-
RED HAB IMPACT
LisT DIR SENSITIVITY
CATEGO | ANNEXE
RY S

ACIPENSERIDAE
ACIPENSER NACCARII CR I BUNA VERY HIGH
CLUPEIDAE
ALOSA FALLAX LC I BUNA, SHKODRA, NARTA MODERATED
ALOSA SP. NOV. ‘SKADAR’ VU 1] BUNA, SHKODRA MODERATED
COBITIDAE
MISGURNUS FOSSILIS 1 VJOSA MODERATED
COTTIDAE VERY HIGH
COTTUS GOBIO LC 1 ALBANIAN ALPS
CYPRINIDAE
ALBURNOIDES VU I PRESPA Low-MODERATE
PRESPENSIS VU I PRESPA, GJANC Low-MODERATE
ALBURNUS BELVICA EN 1 PRESPA Low
PELASGUS PRESPENSIS VU 1 PRESPA Low
RUTILUS PRESEPENSIS LC I SHKODRA, DRINI, OHRI, Low
RHODEUS AMARUS LC 1 PRESPA MODERATE
TELESTES LC 1 SHKODRA, BUNA MODERATE
MONTENEGRINUS BUTRINT
TELESTES
PLEUROBIPUNCTATUS
CYPRINODONTIDAE
APHANIUS FASCIATUS LC I ORIKUM,NARTA, BUTRINT, Low

VELIPOJA
GOBIDAE
KNIPOWITSCHIA VU I SHKODRA, MODERATED
MONTENEGRINA BUNA, TIRANA ARTIFICIAL

LAKE

PETROMYZONTIDAE
EUDONTOMYZON LC I DRINI (KORAB-KORITNIK) HIGH
STANKOKARAMANI LC I
LAMPETRA SP. BUNA, PEROI IZVORIT, HIGH

BISTRICA
SALMONIDAE
SALMO MARMARATUS LC 1 ALBANIAN ALPS VERY HIGH
SALMO PERISTERICUS EN 1] PRESPA, BISTRICA HIGH
VALENCIIDAE
VALENCIA LETOURNEUX I BUTRINT VERY HIGH

During the year 2019, based on the biological and ecological characteristics of the fish species of
conservative interest of the Llogara-Karaburrun potential Natura 2000 sites were identified problems in
relation with species present and highlighted different conservation and management directions and
needs, with the goals to preserve a good conservation status of the local fish populations and the
associated biota, and to induce good conditions for the fish natural populations growth. Following the
analyses it has been revealed the actual not general compliance with the requirements for the waste water
and solid waste management and the lack of sufficient capacities appeared to be the main reason of some
of the studied area areas and sectors (Coastal water, Lagoon of Orikumi, adjacent streams, etc).
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Figure 1. Habitats and relevant species of interest in Albania

Following specific approach developed in Llogara-Karaburun area the observed distribution of A.
fasciatus, A. anguilla, etc in the Orikumi Lagoon shallow waters is in accordance with the findings of
studies in other Mediterranean brackish areas. The results of the one year’s approach indicate the
marginal salt marsh areas in the Orikumi Lagoon as important habitats for these species, thus suggesting
their suitability as areas of conservation of the species, as required by the Habitat Directive (92/43/EEC).
The identified and delivered conservation goal for fish species of community interest is focused on:
Maintain and restore viable populations of existing fish species as an integral part of the Natura 2000
site ecosystems. In order to reach this goal, it is necessary to identify and mitigate or remove threats to
the fish populations and their habitat.

Following the Habitats Directive, based fish species conservation objectives of a specific site were
presented in the light of the importance of the site for the maintenance or restoration, at a favorable
conservation status, of natural habitat types in Annex | or species in Annex Il. Defined conservation
objectives were regarded in line to the morphological, chemical and biological processes within different
aquatic bodies. The ecological functions of rivers, lakes, estuaries und coastal waters were recognized,
such as hydrological functions, function as spawning area, nursery or seasonal habitats for migratory
species (mentioned widely in above sections of this abstract). Further on the conservation objectives and
measures for Natura 2000 sites should be based on the assessment of the local conservation status of
protected habitats and species, and with these regard specific objectives has to be drawn. The actual
conservation status at the date of designation must be used as a reference value for evaluating the
integrity of the site or its deterioration. With this regard the already completed Standard Data Form
(SDF) with NATURA 2000 project also remains an important reference document with this regard.

4. CONCLUSIONS

This study shows that fish fauna in Albanian rivers, lakes and coastal lagoons is at risk by multiple
impacting factors. Different indicators of fish conservation value are related to different sets of
impacting factors, but restoring water quality and natural flow regimes were considered as management
priorities for the national and local authorities. It will directly help the conservation of aquatic diversity
and further on ensure survival of the quality of freshwater resources.
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Along with recovery and conservation measures, we propose proper monitoring and further abetment of
introduced and alien species in various water bodies as current native fish diversity refugees are
concerned.

More specifically it has been concluded: (i) Conservation of the aquatic natural habitats and habitats of
fish species, their populations and distribution within the Natura2000 site, in order to achieve and
maintain their favorable conservation status; (ii) Improving where necessary, the status of the described
types of natural aquatic habitats and fish species; (iii) Restoration, where necessary, of the aquatic types
of natural habitats and species habitats.
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ABSTRACT: In this contribution are presented the approaches for the conservation of stone as it is
fundamental for the preservation of our architectural components and cultural monuments. Stone
degradation in the Post-Byzantine monuments of culture has been counted as one of the most serious
threats to the integrity and values. From the immoral time due to its unique features, the stone is
considered as one of the most resistant materials, while there are many factors that contribute towards
its deterioration. The aim of this paper is to present the current state of the stone materials used in
construction of Post-Byzantine monuments, reflecting in particular the rate of deterioration in the St.
Mary's Monastery in Narta at the southern part of Albania, the main deterioration factors, such as air
pollution, the presence of soluble salts due to proximity with marine area, and biodegradation. Following
the field measurements, the external construction elements as colonnades, walls, supporting basins, etc,
are affected loosing respectively > 50%, 30% and 20 % of the original dimensions. It is trusted that the
description of the state and degradation factors serves as the basis to present the importance of a right
diagnosis regarding the origin of the current deterioration and further on propose the appropriate solution
for address the problem and conservation approaches.

Keywords: Degradation, stone, monastery, conservation, heritage
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ABSTRACT: Climate change has a deep impact on terrestrial ecosystems. Important parameters of the
soil microbiome are the number and functional diversity of microorganisms, soil respiration (CO2
emission) and enzymatic activity. Well known that more than 1 billion tones of carbon are added to the
atmosphere each year trough change of land use. The purpose of our studies was to investigate the
dynamics of CO2 emission from soils of agrogenic, postagrogenic and natural ecosystems and they soil
microbiome for 10 years. Monitoring studies of the emission of carbon dioxide from soddy-podzolic
soils and analysis of soil microbiome were conducted from 2008 to 2018 in dynamics. It has been
established that over the past 10 years, the number of antibiotic-resistant bacteria has increased by 32,7%
in natural ecosystems and by 78,2% in the transformed terrestrial ecosystems. Were isolated 624
dominant bacteria, among them 268 antibiotic-resistant bacteria. All isolates were multi-drug resistant,
of which greater than 81,4% were resistant to 9 antibiotics. The maximum level of intensity of carbon
dioxide emissions from soils of the studied ecosystems was fixed from the beginning of May to the end
of June, due to a favorable combination of abiotic factors for the activity of the soil microbiota. The
amount of carbon dioxide produced by virgin soddy-podzolic soils averaged - 83.51 (mg CO2 / kg soil
/ day); postagrogenic - 68.35 (mg CO2 / kg soil / day); agrogenic - 50.33 (mg CO2 / kg soil / day). In
general, carbon dioxide emissions from soil for 10 years have increased by 27.8%. Global warming
causes significant changes in the structure and functions of soil microbiome.

Keywords: Soil, ecosystem, climate change, microbiome
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ABSTRACT: The heightening of livestock Animals creation results in expanded utilization of
veterinary items, for example, pesticides, and the generation of various sorts of waste, similar to compost
from feedlots. The contamination or sullying of the earth, particularly water supplies, because of creature
squanders (excrement and fluid fertilizer) is an expanding issue and should be anticipated when
arranging new creature lodging, particularly in the mechanical generation frameworks. The legitimate
move must be made for the cautious use or safe transfer of the slaughterhouse squander. These can be
profitable results if properly handled. This ought to include cleansing or rendering of all denounced or
tainted material before further handling and discharge for use. Ill-advised transfer of this sort of waste
can prompt an expansion of ruthless creature species (for example hyenas, country hounds, and so on.,
ashore and sharks with transfer to the ocean). Also, squander nourishment from the universal ocean and
air traffic must be sanitized to keep away from the dispersal of creature malady through debased creature
items. Ecologically amicable strategies for applying bug sprays (targets and devices for tsetse control)
and acaricides (pour on) are getting to be accessible. These have the potential for decreasing conceivable
outcomes of pollution of nature and ought to be used where down to earth. The utilization of pesticides
might be limited by utilizing breeds or their crosses that are impervious to parasitic species, for example,
trypanotolerant steers or tick-safe breeds.

Key words: Animals waste, livestock, drinking water, animal hygiene
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ABSTRACT: Rapidly developing packaging sector is an important factor to enhance of the
sustainability of the industry. Glass is one of the most extensively used materials for packaging, thanks
to its skills and proprieties. This study aims to assess the potential environmental impacts of glass
packaging. Life cycle environmental impacts of glass beverage packaging in the volume of 200 ml was
evaluated. Life cycle assessment (LCA) study has been carried out in compliance with the 1SO 14040
and 14044 standards. The scope of the study is from cradle to grave starting with the extraction of natural
resources to final disposal of the product. LCA software tool CCaLC2 has been used for calculating six
environmental impacts. In this study, the life cycle carbon footprint quantities of 200 ml glass bottles
required to store 1000 L beverages were 370 kg CO2-eq/1000 L drinks. Approximately 63% of the life
cycle carbon footprints of glass bottles are from energy usage, 20% are from raw material, 14% from
transport, and 3% from use stages. Glass beverage packaging has the acidification potential,
eutrophication potential and human toxicity potential 1,4 kg SO2-eq/1000 L, 506 g phosphate-g./1000
L and 86,2 kg DCB-eq./1000 L, respectively.

Keywords: Life cycle analysis, sustainability, glass packaging, carbon footprint and environmental
impact
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ABSTRACT: Robotic systems are one of the applications that facilitate our life in animal husbandry.
In recent years, especially in cattle breeding, to avoid integration led to the increasing number of large-
scale livestock farms in both the world and Turkiye. This situation caused to increase the mechanization
and use of robotic systems in animal breeding. Innovation studies in livestock breeding developed as in
many industries. The aim of this study was to examine the robotic systems used in dairy cattle breeding
and to determine their effects on animal breeding. The robotic systems used in animal husbandry allow
the animals to carry out the practice they need in their own right at any time, without human control,
with the freedom of movement within the shelter. In this study, robotic systems used in dairy cattle
breeding investigated under three different headings as robotic systems used in milking, robotic systems
used in feeding and robotic systems used in fertilizer cleaning. The use of robotic systems in dairy cattle
farms provides benefits such as ease of farm management, more efficient control of animals, gain of
human labor, improvement of cow welfare, increase in milk yield and quality.

Keywords: Dairy cow, dairy farm, milking, robotic milking, robotic systems

1. INTRODUCTION

In order to ensure a healthy and balanced diet, it is of great importance and benefit to have animal foods
in their daily foods. . In animal foods, meat and milk are the most important products. Today, the
consumption level of animal products in a country is an indicator of the development of that country
(Uzal and Ugurlu, 2004).

Animal husbandry today in Turkiye is largely done with traditional methods. The most important feature
of traditional animal husbandry is that it is based on manpower and the mechanization is not used.
Animal husbandry is carried out by machines rather than manpower in developed countries and in most
Cattle Farms in our country (Anonymous 2019 c).

Today, the number of large-scale integrated cattle enterprises using modern technologies in Tirkiye as
well as in the world is increasing rapidly. It should be noted also that, in animal husbandry in the world
and Turkiye is not spread as far as the mechanization of labor-intensive industrial and service sector still
continues to feature. Modernization and mechanization in cattle farms mainly focus on feeding, milking
and animal welfare (Anonymous 2019 c).

Robot, mechanical systems and associated control and detection systems with they are intelligent
machines depending on computer algorithms. Robot reprogrammable; agents, pieces, appliances, they
are multifunctional machines that carry or process according to the work to be done with programmed
movements (Anonymous 2019 d).

The robotic system, industrial robot, parts, agents, tools or special processing tools, with various
programs, is a design that can move according to the desired task. The first articulated arm was
developed in the 1950s. Especially for industrial automation and with the use of computer applications
in management systems, there have been many developments in this field. From the first development
of the additive arm in the 1950s and various types of robots depending on advances in microprocessor
technology, figure and started to be used in sizes. Robots have a wide range of tasks. In fact, the need
for robots is strong and competitive environment provided by economic performance and to adapt to
each business environment. This workplace welder, paint jobs, take any substance and put it in a place
etc (Anonymous 2019 d).

Because people are not physically able to do all their work physically, has developed different machines
to use in places where power is insufficient. First of all, these machines, working with human assistance,
developed over time and has been made to operate automatically without the need of human by using
various peripherals with it. For these reasons, robots have an important place in our lives. Generally,
reduce production cost and is used to make better quality production (Anonymous, 2019 e).
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In this study, robotic systems which are rapidly being used in dairy cattle breeding as in every field,
robotic systems used in milking, robotic systems used in feding and fertilizer used for cleaning robotic
systems it has been evaluated under three headings.

1.1. Robotic System Used in Milking

Today, milking units are widely used for milking in modern dairy cattle farms. Milking units, it is a very
complex unit of a modern dairy business. The most important elements of a milking place, dairy cattle
and milkers. Therefore, milking parlors are designed, constructed and managed to create the most
favorable environmental conditions for animals and milkers. Thus, insufficiency of equipment used in
animal milking system in milking center, locations of entry and exit doors and problems such as
inaccurate dimensions or slippery of the slabs will negatively affect the comfort of dairy cattle and thus
lead to a decrease in milk production. Similarly, milking performance and indirectly milk quality
decrease in conditions that disturb the milking system's working order (Olgun, 2011).

Use of robotic systems in animal husbandry, people physical, bodily and to be able to perform all jobs
as qualified and since it is not possible to be equipped, robots developed to be used where people cannot
afford milking, at feding and fertilizer has also started to be used in animal husbandry.

Experts working in this field in recent years, in order to eliminate the problems experienced in milking
units, they turned to the search for alternative systems. As systems that can eliminate these problems,
propose robotic milking systems. Robotic milking, cows enter the milking system at any time without
human control and moves freely in the shelter. Preparing the breast for milking, installation of milking
units and removal control of automatic devices recognizing cows, system is made with the help of
computer (De Koning et al. 2001, Graves 2002, Reinemann 2002).

Computer among robotic milking equipment, sensors, milking stop, automatic doors, feeding place,
cleaning system, milking system, milk meters, cooling tank and robotic arm countable (Ali¢ and Yener
2006).

Robotic milking system, cows visit the system voluntarily. The cow goes directly to the milking station
for milking or forage. Cows, when it comes to milking stop system starts to work. The milking system
starts the milking process with the help of magnetic chips in the cows' neck (Alig and Yener 2006).
Milking takes place in the following order,

1. After the entrance door of the system is closed electronically, feed is provided with electronic
feeders.

2. The metal robotic arm, which is part of the system, comes under the cow and the nozzles are
cleaned with the washing system mounted on the metal robot arm.

3. After washing, the cylindrical brush for cleaning is withdrawn and the laser unit is used to
determine the position of the cow's nipples.

4. After determining the nipple position with laser system the milking heads on the metal robot

arm are attached to the cow's udder.
Each milking head has its own measuring device. Vacuum in milking heads decreases when milk flow
decreases and milking heads are removed. After all the milking caps have been removed, each milking
head is washed on the metal robot arm, metal robotic arm moves again under the cow and disinfectant
solution is sprayed on each nozzle. After this process is completed, the exit doors are opened and cows
leave the milking station (Halladay 1999, Cooper 2001, Gearin 2001, Dick 2002, Hopster et al 2002,
Rodenburg 2002, Radford 2003, Wilson 2003, Halachmi 2004, Anonymous 2005 b).
Business owners achieve high milk quality using the robotic milking system. However, some
management strategies differ from a conventional milking system. For example, mastitis control, a
drying service for dry teats in conventional milking systems and it requires immersion for an uninfected
breast after milking. On the other hand, in a robotic milking system, the nipples are automatically dried,
after milking, the same processes are carried out using a spray instead of dipping (Radfor, 2003).
Careful monitoring of both cow and system performance in robotic milking system and how to control
the milking system in terms of learning the business owner has some responsibilities. Robotic milking
unit cows that do not visit voluntarily should be directed to milking regularly.
The advantages of milking robot used in dairy cattle shelters are given below,

v" It reduces the time allocated for milking.
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Milking in dairy cattle, it constitutes a large part of the work done within the enterprise. Without
mechanization and the time spent on milking is higher in enterprises that are heavily utilized in the labor
force. Therefore, milking, dairy cattle farms emphasis on required it is one of the daily jobs.

v" Anincrease in milk yield and quality occurs.
Robotic milking, milk yield of cows owned by a farm and improve the quality and improve the quality
of life of the owner (Helgren and Reinemann 2003).
In another study conducted in the Netherlands in a dairy farm 2 times a day from traditional milking to
robotic milking an average increase of 11.4% was observed in milk yield (Helgren and Reinemann
2003).

v You do not need to be near the animals for milking.
The main difference between robotic milking and the traditional milking system, the fact that each cow
can be milked without the owner (Van’t Land et al. 2000, Helgren and Reinemann 2003).

v Breast and animal health are controlled more effectively.
Human observations and the decisions taken as a result, milk quality and breast health is not enough to
determine (Helgren and Reinemann 2003, Anonymous, 2004 a).

v Your cows will be quieter and more docile.
Robotic milking, can also cause some psychological effects on cows. Robot milked cows are quieter
and docile than traditional milked ones (Demir & Oztiirk, 2010).

v Cow welfare holds an important place in robotic milking for cows have the opportunity to move

freely.

A robot system installed in the barn, more control over the daily habits of cows with cow welfare
development. Besides, robotic milking when established time cows adapt to the system quite quickly.
Working staff also cows up it is well adapted to the system. Production increases significantly, cow and
breast health are also positively affected. This technology, retention of cows in rural areas and successive
odor, pollution and will help to eliminate problems related to animal welfare (Ali¢ and Yener 2006).
The most important feature of milking robots, cows to their milking times to decide for themselves
opportunities.
Milking robots, designed for a business, save labor, yield, cow behavior, feeding habit of cows with
impact on management practices should be taken into consideration (Van Landt Land et al. 2000).

Figure 1. Robotic Milking System (Anonymous 2019 g)

1.2. Robotic Systems Used in Feeding

The genetic structure of today's dairy cattle has superior features. Milk yield of genetic structure and
improvement of properties in terms of other efficiency parameters for work continues. Genotype of
animals developed phenotype needs should be met at parallel level. In other words the effect of genetic
structure on animal productivity is 30% environmental conditions are effective at the level of 70%
(Ekmekyapar, 1991). Therefore, milk quantity and quality animal welfare and environmental conditions
affecting it is very important. Design of animal shelters, consideration of animal welfare and preferences
of animals, environmental conditions should be determined in accordance with animal welfare.
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Feeding is of great importance in a cattle farm. Because fertility in the first place impending milk yield
and all other yields strictly associated with feeding. Feeding with robotic systems saving labor and time
in addition to providing more regular feeding and 24/7 access to fresh food possibility it provides.
Mechanization in feeding has two dimensions. The first of these is clover, also called roughage, meadow
grass, corn, barley, wheat, oats such as yields of plants, vetch, sainfoin, clover, beet such as production
of feedstuffs. Production of these feedstuffs with normal agricultural tools and machines, is done in
accordance with normal agricultural rules. Mechanization is mostly in forage silage production and It is
used to obtain concentrate feed from different feed materials in the enterprise. Storage of silage green
feed by fermentation and is a storage process to ensure the use of winter. Silage in the world and Turkiye
is most commonly made of corn silage forage crops. The corn must be harvested before making the corn
silage. Here it is a mechanization come into play and silage machine is used (Anonymous 2019 c).
1. Forage harvesting equipment yet to fruit trunk of unreached corn and cut together with leaves
of certain lengths in addition situated into the truck or tractor's trailer acts as an installer. Used for this
purpose and Turkiye has also produced numerous silage machine model (Anonymous 2019 c).
2. Another machine used in feeding feed crushing-mixing machine. Medium and large scale cattle
enterprises for many years even dense feeds sack from feed mills or silos pour have provided. But in
recent years these businesses need animals concentrate feeds themselves. For this purpose, purchased
and corn stored in suitable conditions, barley, wheat, sunflower meal, cottonseed meal, corn silage, hay,
dry clover and similar to other feed ingredients specific ration complying with the daily needs list put
into feed crushing-mixing machine, the machine breaks down these feedstuffs into small pieces that can
be eaten by the animal while mixing and homogenizing them. Forage crushing-mixing machine same
time smashed baits it also undertakes the function of distributing an equal amount to the animal feeders
in the shelters (Anonymous 2019 c).
3. Another machine used in feeding is automatic feeding system. Daily quantity of concentrate and
roughagee in this system feed way proceeding the cows' feed is missing laser system by sensing in front
of the automatic feeding unit missing feed is poured into the manger and the cow is eating as much food
as it needs. This system also serves to sweep the feed.
4, It is known as belt feed distribution system. Feed distribution in this system, animals on a
moving band system provides access to food. This platform can be planned unilaterally or mutually
according to the number of animals. Animal feed, they can be consumed in any amount of time and
amount of freshness and provides easy cleaning of feed residues.

Frequent feed distribution in a relaxing environment, it improves both animal feed intake and
consequently feed use. Constant collection of feed ensures that the feed is always kept fresh and that
fermentation processes do not occur. Cows always enjoy optimal feed rate and cleaning in the feed
section is indicative of this. Your healthy cows will produce the best quality milk.

The advantages of the feed robot used in dairy cattle shelters can be listed as follows.

. Fully automated system minimizes workload (Anonymous 2019 f).

. Precise weighing and distribution ensures savings in feed costs (Anonymous 2019 f).
. Provides simple and effective feed management.

. Providing swept feed to the manger without contamination, prevents feed waste.

. Optimal feed use ensures the highest quality milk.
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Figure 2. Feed Distribution In Robotic Systems (Anonymous 2019 h)

1.3. Robotic Systems Used in Fertilizer Cleaning
In animal production, large amounts of fertilizer are produced. Therefore, manure management, is one
of the major problems in livestock enterprises. Fertilizer management, without harmful to human and
animal health, environmental pollution and fertilizer efficiency it should be done at minimum cost
without causing a reduction. Fertilizer management, grown animal-dependent for all livestock
enterprises without affiliation has great importance. However, the amount of daily fertilizer obtained
per animal is high the importance of fertilizer management in cattle holdings is increasing (Olgun, 2011).
Fertilizer, from animals obtained stool and urine it is formed. In addition to fertilizer feeding in shelter,
irrigation, milking and solids obtained as a result of daily activities such as maintenance and liquid
wastes, bearing material, precipitation and miscible with water from other sources mixture of materials
such as soil is understood.
Cleaning of manure in shelter mechanical systems are used. These are generally;

e Manure removal robots (mobile systems),

e There are two groups as mechanical scraper systems.
Manure removal robots, is widely used in mechanization of solid fertilizer.
Mobile systems have various advantages. These include; low investment, ease of adapting to different
types of shelters, manure cleaning can be specified easily (Olgun, 2011).
Mechanical scraper systems, said scrapers, located on concrete slabs or grilled floors below canal
pouring out or by collecting the accumulated fertilizer in the urine canals to a storage tank or a fertilizer
spreader. In this system during operation of automatic scrapers animals do not need to be taken out of
the shelter. One of the most important advantages of the system labor requirement is very low (Olgun,
2011).
The system to be selected is completely the length of the barn, the number of animals and accordingly
is associated with the amount of fertilizer. Equipment safety, easy movement of animals, the health of
animals and people and manure cleaning process is carried out without causing environmental pollution.
Advantages of Robotic System Used in Fertilizer Cleaning
It is advantageous that the scraper blades have rubber on them so as not to damage the floor. This rubber,
as the structure of the soil prevents degradation at the time of stripping more uniform and residue-free
stripping. Fertilizer on concrete-based service roads should be cleaned at least once a day. Automatic
fertilizer stripping systems are large and frequentuse in manure stripping farms and and saves labor
costs. This system, less expensive than stripping with a tractor (labor, machine expense, maintenance,
injured cows, etc.). Operationally, fertilizer stripping system blades to manure collection channel or
from the edge of storage space will leave the storage space should be designed. Equipment working at
the place where the manure will be poured; not harm the cows, other machine equipment parts do not
interfere with the work routines and should not cause damage. Therefore, necessary measures should be
considered during planning (Olgun, 2011).
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Figure 3. Manure Removal Robot in Robotic System (Anonymous 2019 1)

2. RESULT

Use of robotic systems in dairy cattle shelters; decrease in milking time, increase in milk yield and
quality, gain from the labor force, make animals more quiet and docile provides more effective control
of animals.

The most important advantage of robotic systems, reducing dependence on labor force in animal
husbandry and allow employees to have a holiday. Use of robotic systems in a dairy cattle farm without
the owner of the business several (2-3) days of robotic systems it makes it possible to manage with.
Robatic systems used in dairy cattle breeding it also increases the quality of life of the enterprise. The
use of robotic systems also facilitates management. A robotic system installed in the shelter, on the daily
habits of cows performing further checks and to improve cow welfare.
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ABSTRACT: In the present work, biochar was obtained from orange tree sawdust (OTS) and then it
converted to magnetic form by a series treatment. This substance was applied as an ideal adsorbent for
removal Cr (VI) from aqueous solution. The novel magnetic biochar (MBeOTS) originated from OTS
is likely to enhance the adsorption potential of Cr (V). The adsorption of Cr (VI) by MBeOTS and OTS
was compared with each other for series of adsorption parameters. Magnetic form of OTS was
constituted with FeCl;.6H,0 and FeSO,4.7H;0 in a basic medium. The Magnetic OTS was heated in an
oven at 500 °C for 60 min. The produced magnetic char was applied for the removal of Cr (VI). The
optimum conditions for the maximum Cr (V1) adsorption by MBoOTS were determined as; 0.05 g
adsorbent dosage, 40 mg/L Cr (VI) initial concentration, pH 2.01 and contact time, 180 min. The
adsorption data were described well by the Langmuir isotherm model (R?=0.985) compared to the
Freundlich isotherm model (R?=0.969). The maximum Cr (V1) adsorption capacity were calculated from
the Langmuir equation was 30.36 mg/g for MBoOTS and 11.75 mg/g for OTS. The adsorption capacity
of MBoOTS was higher than the capacity of raw OTS. The results showed that MBoOTS can be an
alternative adsorbent for the removal of Cr (V1) in the aquatic environment.

Keywords: Magnetic Biochar, Cr (VI), Adsorption, Kinetics

1. INTRODUCTION

Development industrial activities are highly threatening the clean water resources. Wastewaters are
dumping from the industry without any treatment, so this situation causes a significant increase in
chromium in soil, surface and groundwater resources (Vilardi et al. 2018). These kinds of wastewater
contain heavy metal ions, which is a serious threat to both human health and all ecosystem. Heavy metals
are non-biodegradable and have a tendency to accumulate in tissues through feeding and skin adsorption
in all living tissues, from water microorganisms to animals and humans (Son et al. 2018). For example,
if a certain concentration is exceeded in the body, it causes various diseases. Especially, chromium is
widely used in many industrial applications. The wastewater released after various industrial activities
sometimes contains trace amounts, sometimes-high concentrations of Cr (V1).

The most common wastewater containing chromium is released by paper, petrochemical, chlor-alkali
production, fertilizer, iron and steel, leather and energy production (thermal) industries (Jia et al. 2018).
Therefore, keeping the level of chromium in the wastewater at the limit level has been important in
terms of environmental pollution. Regardless of its source, chromium pollution in drinking water is a
serious problem in many parts of the world (Qian et al. 2019). The chromium exists either Cr (V1) or Cr
(1) form in the environment. Cr (V1) is more toxic than Cr (l11), which its analysis in environmental
samples is more important. The removal of Cr (V1) ions from waters has been one of the most important
issues investigated in the world (Lu et al. 2017). According to drinking water quality guidelines
prescribed by the World Health Organization (WHO, 2011), the concentration of Cr (V1) in drinking
water should not exceed 0.05 mg/L. It is important to control Cr (\VI) pollution due to its toxicity. For
this reason, the drinking water standards require an acceptable level of the metal ion in the medium and
this requires new and highly effective treatment technologies (Zhang et al. 2019).

Numerous scientific researches and investigations have been carried out to determine and remove the
levels of Cr (VI) ions causing pollution, and researchers have used a number of different analytical
techniques and methods (Han et al. 2016; Shang et al. 2017). Generally, the methods used to treat
wastewater containing heavy metal ions are chemical extraction (Yao et al. 2019), chemical oxidation-
reduction (Huang et al. 2019), reverse osmosis (Gaikward et al. 2017), membrane separation (Lagbagbia
et al. 2019), ion exchange (Cao et al. 2018), adsorption (Cherdchoo et al. 2019) and biosorption (Xining
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et al. 2015). One of the processes commonly used in the treatment of industrial wastewater is adsorption.
The most significant advantage of adsorption based methods is the ability to separate trace amounts of
pollutants from the large volume of wastewater. The adsorption method for heavy metals exist in the
wastewater is a more economical and effective method compared to other separation methods depending
on the type of adsorbent applied (Wang et al. 2014). For this reason, natural adsorbents are preferred in
industrial applications and the related technologies are carried out on the development of adsorbents that
can realize their adsorption activities more economically in wider application areas. Especially industrial
and agricultural by-products are evaluated as adsorbents and solutions for current problems in the waste
management area and lower cost adsorbents can be obtained. Appropriate assessment of these wastes
and wastes is very important in preventing the national economy and environmental pollution (Chen et
al. 2018).

OTS is abundant in nature and it is a low-price material. It can be used as a suitable adsorbent for the
removal of toxic metals in wastewater in the present and modified form (Shukla et al. 2002). This
material obtained as a by-product in wood production plants in the solid form and can be used as a low-
cost adsorbent for the removal of heavy metals from water. OTS consist of (45-50%) cellulose and (23-
30%) lignin, which contain hydroxyl, carboxylic and phenolic groups (Zakaria et al. 2009). The OTS
can be treated with magnetic materials to increase the capacity of heavy metal bonding.

Biochar is a carbon-rich solid created by high-temperature pyrolysis of biomass heating in the absence
of oxygen. Biochar has interested appreciable relevance in recent times owing to its remarkable
properties, for example, its low cost, eco-friendliness, and the wide range of available feedstock
materials, as well as mechanical and thermal stability, which facilitate the application of biochar in many
environmental areas (Yap et al. 2017; Shang et al. 2017; Lyu et al. 2017). Furthermore, the feedstocks
of biochar production can be acquired from a variety of waste biomass and produced at low cost, which
mainly obtained from agricultural biomass and solid waste (Rajapaksha et al. 2018; Tan et al. 2015).
Nowadays, the removal of heavy metals has become a key area of research interest in relation to the
potential of biochar for wastewater remediation (Qian et al. 2019). As an adsorbent, MBoOTS has a
porous structure similar to activated carbon, which is the most commonly employed and efficient
adsorbent for the removal of chromium from water throughout the World (Wei et al. 2018; Zhang et al.
2019). Moreover, MBoOTS contains a large amount of oxygen-containing groups on the surface, which
are quite effective for the adsorption of chromium. MBoOTS has been found to provide effective
adsorptivity, ready separation, and easy recycling. MBoOTS described among these approaches and
successfully produced by chemical co-precipitation of iron oxides. Recent studies have tended to use
compounds or mixtures of biochar and iron-based materials to remediate pollutants (Qian et al. 2017).
The recoverable magnetic biochar derived from orange tree sawdust is a good potential for water
remediation (Shan et al. 2014).

In the present study, the main target is to produce MBoOTS from OTS with much higher capacity and
to try the different parameters related to adsorption of Cr (VI) from the solution phase onto the
MBoOTS. The parameters such as contact time, adsorbent dosage, initial metal ion concentration, and
pH were investigated for the equilibrium stage. Applying the parameters obtained from the isotherm
plot, the adsorbent capacities were determined.

2. MATERIALS AND METHODS

2.1. Materials

FeCl;.6H,0, FeS0..7H,0, NH,OH, NaOH and HCI solutions were obtained from Merck Company. The
pH of solutions was adjusted by adding 0.1 M NaOH and HCI solution. Ultrapure water was used
throughout this study for all cleaning procedures and the dilution of concentrated solutions. Cr (V1)
solutions were prepared using K,Cr,O. Stock solution (1000 mg/L) of Cr (VI) was prepared by
dissolving the required quantity of K,Cr,O- in ultrapure water.

For the adsorption experiments, Orion 900S2 Model pH meter, a thermo explicit shaker of GFL 3033
model was used for the simple adjustment of pH and mixing the solutions. UV-Visible
Spectrophotometer (Shimadzu UV-1700) was used to determine the Cr (VI) concentration in all
samples. The microstructure of the MBoOTS was examined by using a scanning electron microscope
(SEM, Nova Nano SEM 200, FEI Company). The samples were coated with a fine gold before the
measurement and then sprayed at 20kV in SEM.
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2.2. Preparation of the Adsorbents

OTS was prepared from the orange trees garden in the southern parts of Mugla-Turkey. They were
trimmed and washed several times with pure water. The woodchip obtained in natural condition were
meshed with a saw machine and then dried in the oven. After that, they sieved in certain mesh sizes (65-
125 pum).

Magnetic orange tree sawdust MoOTS (Figure 1.) was synthesized by a simple chemical precipitation
method. OTS (5 g), FeCl;.6H,0 (6 g) and FeSO4.7H.O (4 g) were transferred into a flask containing
100 mL of pure water. Furthermore, the pH of the reaction medium was adjusted to 10 by adding 1 M
ammonia solution by dropwise and the reaction was held at 50 °C. During the experiment, the suspension
was mechanically stirred for 1 hour. MoOTS was collected by filtering and then washed with pure water
for several times to remove unnecessary ions until the effluent had a pH value of about 7. Then, MoOTS
was separated from the mother liquid phase by centrifugation. Then, the MoOTS was dried
approximately 36 h at the room temperature. The dried adsorbent was heated with at 500 °C for 1 h to
obtained biochar. The MBoOTS was stored for further experimental usage.
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Figure 1. Preparation of MBoOOTS from OTS.

2.3. Experimental Method

OTS and MBoOTS were tested as an adsorbent for the Cr (V1) removal. The batch equilibrium studies
were conducted by adding a uniform quantity 0.1 g of the dried OTS and 0.05 g of the MBoOTS to 25
mL of the synthetic aqueous Cr (V1) solution having different initial concentrations (25-400 mg L™!) in
100 mL flasks. The solutions were mixed well with a magnetic stirrer and maintained for a fixed time
at 25 °C. To determine the adsorption capacity at various pHSs, the pH of the Cr (V1) solution was
adjusted with 0.1 M HCI or 0.1 M NaOH aqueous solutions to confirm the attainment of equilibrium.
After the establishment of equilibrium, the residual concentration of the Cr (VI) in the filtrate was
measured with a UV-Vis. Spectrophotometer.

2.4. Characterization of MBoOTS

The surface structure of MBoOTS was analysed by scanning electronic microscopy (SEM) (Figure 2.).
As shown in Figure 2a., the typical SEM image indicates that a lot of iron nanoparticles uniformly
dispersed on the surface of MBoOTS. The textural structure examination of MBoOTS particles can be
observed from the SEM photographs. This figure reveals that the MBoOTS particles were mostly
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irregular in shape and porous. Element distribution maps and general EDS analysis results of MBoOTS
were given in Figure 2. (b, ¢, d, e, f). The distribution of the iron, oxygen, nitrogen and carbon in the
MBoOTS was characterized by mapping as shown in Figure 2. (b, c, d, e), respectively. When the
element distribution mapping is examined, it is seen that the synthesized iron is distributed
homogeneously in the structure of adsorbent. EDX spectrum of the prepared MBoOTS is depicted in
Figure 2f., which indicates the presence of iron, oxygen, nitrogen, and carbon. Table inset in Figure 2f.
depicts the elemental analysis of the MBoOTS, indicating the wt% of iron, oxygen, carbon, and nitrogen
as 49.20, 26.12, 9.94 and 0.17, respectively.
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Figure 2. Typical SEM micrography of MBoOTS (a), the elemental mapping associated with iron,
oxygen, nitrogen and carbon are depicted in (b) (c) (d) and (e), respectively and EDX spectra of
MBoOTS (f)

The functional groups of OTS and MBeOTS can be better understood from a FTIR study of the adsorbent.
The spectra can, therefore, help in the interpretation of the functional groups accountable for adsorption. The
FTIR spectrum of the raw OTS before adsorption (Figure 3.a) depicts a relatively broad peak at 3420 cm™,
which is due to the H-bonded OH stretch, confirming the presence of a hydroxyl group. The band in the
region of 2923 cm™! was attributed to C—H stretching of alkane (Danish et al., 2018). The peak found
within 1720-1620 cm™ indicates the presence of carboxylic acid (C=0 stretching vibration together with
C—H stretching vibrations), which contains carboxyl and hydroxyl functional groups (Bardalai and
Mahanta 2018). Aromatic C-O stretching vibrations of the lignin component and —C-O-C- stretching
appearing at 1035 cm™!. The MBoOTS displays bands at 2597, 2163, 2044 and 1598 cm™!(Figure 3.b). The
band around 1598 cm™ in MBoOTS was assigned to ring vibration in a large aromatic skeleton or carbon-
carbon double bonds generally found in activated carbon (Guo and Rockstraw, 2007; Liu et al. 2010). This
band was attributed to the stretching vibration and the torsional vibration of Fe—O bonds in the tetrahedral sites
and in the octahedral sites of FesOs (Namduri and Nasrazadani. 2008; Liu et al. 2010; Reza and
Ahmaruzzaman, 2015). Looking at the spectrum, it shows carboxylic acid, and hydroxyl groups showed
a dominant role in the removal of Cr (V1) ions. Some clear shifts from the matrix of the adsorbents were
seen after the adsorption of Cr (VI). This caused the decrease in the intensity of the band and changed
the existing band to a narrow band spectrum. FTIR analysis of the adsorbents displayed that some bands
shifted after Cr (V1) adsorption.
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Figure 3. FTIR spectrum of OTS (a), MBoOTS (b) before and after adsorption Cr (V1).
3. RESULTS AND DISCUSSION

3.1. Effect of Contact Time

The effect of contact time on the removal of Cr (VI) was showed in Figure 4. Contact time plays a
significant role in the removal of Cr (V). At first, the rise in adsorption is incredibly speedy as there are
plenty of free sites for the adsorption to take place. The adsorption decreases at later stages until the
equilibrium is reached because of the saturation of active sites. The quickest Cr (V1) uptake took place
within the initial 30 min followed by slow uptake of the Cr (V1) for the next 180 min and eventually
reached equilibrium after 180 min by using OTS and MBeOTS. The reason for this trend is that
originally there's the accessibility of an oversized variety of vacant binding sites on the adsorbent surface
promoting fast adsorption of Cr (VI). But, later on, the binding sites are being occupied gradually with
time leading to the saturation of the adsorbent surface with the Cr (V1) molecules. Finally, once all the
sites are occupied slowly, no subsequent adsorption takes place. The process then progressively
decreases with time till it reaches the equilibrium due to the difficulty to access the remaining vacant
adsorption sites.
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Figure 4. The effect of contact time on removal of Cr (VI) ions with a) OTS and b) MBoOTS
(Adsorption conditions: Cr (VI) concentration: 40 ppm, adsorbent amount: 0.1g, pH: 2, temperature: 25
+ 1 °C for OTS and Cr (VI) concentration: 40 ppm, adsorbent amount: 0.05g, pH: 2, temperature: 25 +
1 °C for MBoOTS.)

3.2. Effect of Solution pH

The relationship between the initial pH of the solution and Cr (V1) adsorption was investigated in pH
studies. The influence of the initial aqueous pH solutions on Cr (VI) removal from the synthetic solutions
by the OTS and MBoOTS were investigated in a series of experiments for initial pH values of 1.5, 1.75,
2.0, 3.0, and 4.0 (Figure 5.). For the batch trails, pH was adjusted using small volume samples of 0.1 M
HCI, and NaOH solutions. When the pH is lower then 1.8, the adsorption was decreased and it reached
a maximum pH value at pH 1.9. When the pH of the solution is 2.0, the adsorption was also higher and
this value was accepted as the maximum pH value for all experiments. It was observed that Cr (V1)
residue on the adsorbent was lower at high pH values. Over pH 2.5, a slower Cr (VI) adsorption was
observed.

Different mechanisms such as electrostatic interaction, ion exchange and chemical complexation are the
mechanisms that may occur during adsorption. One of the mechanisms commonly proposed for the
effect of pH on Cr (VI) adsorption is electrostatic interaction. It is important to have a proton abundance
on the surface of the adsorbent for the rapid removal of Cr (VI). When the adsorbent surface is loaded
with protons (positive surface), the electrostatic interaction takes place on the surface between Cr (V1)
and the MBoOTS. The increase of Cr (VI) adsorption at acidic pH should be due to the electrostatic
attraction between positively charged groups of MBoOTS and the HCrO4™ anion, which is the dominant
species at low pH. The decrease of the adsorption with increasing pH could be due to the decrease of
electrostatic attraction and to the competitiveness between the chromium species (HCrO4 and CrO4*)
and OH  ions in the solution phase for the adsorption on the active sites of the adsorbent. Cr (VI) may
exist in the fluid stage in numerous anionic forms, such as chromate (CrO4%), dichromate (Cr.0+>), or
hydrogen chromate (HCrOs), with full chromate concentrations and pH dictating which specific
chromate species dominate. By lowering the pH of the solution, Cr (VI) adsorption increases to a certain
pH, by creating more HCrO4 at the expense of Cr,O7*. At slightly acidic pH, HCrO4 is the most
common sort of Cr (VI) species, but during Cr (V1) adsorption at acidic pH, Cr,O7* is also president
inside the adsorbent.
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Figure 5. Effect of pH on adsorption of Cr (VI) ions with a) OTS and b) MBoOTS (Adsorption
conditions: Cr (VI) concentration: 40 ppm, adsorbent amount: 0.1g, contact time: 180 min, temperature:

25+ 1 °C for OTS and Cr (VI) concentration: 40 ppm, adsorbent amount: 0.05g, contact time: 180 min,
temperature: 25 + 1 °C for MBoOTS.)

3.3. Adsorption Isotherms
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Figure 6. Adsorption isotherm a) OTS b) MBoOTS. (Adsorption conditions: adsorbent amount: 0.1g,
pH: 2; contact time: 180 min, temperature: 25 £ 1 °C for OTS and adsorbent amount: 0.05g, pH: 2;
contact time: 180 min, temperature: 25 £ 1 °C for MBoOTS.)

The adsorption isotherm models including Langmuir Eq. (1), Freundlich Eq. (2), Dubinin—
Radushkevich (D-R) Eq. (3) and Scatchard Eq. (4) were used to fit and evaluate the equilibrium data
corresponding to the adsorption of Cr (V1) on OTS and MBoOTS (Figure 6.). The higher determination
coefficients R?>0.99 of the Langmuir equation suggest that the Langmuir equation can be used to fit the
experimental adsorption data and to evaluate the maximum Cr (V1) adsorption capacity of the OTS and
MBoOTS. A; and K, were calculated from Eqg. 1. and were given in Table 1. The maximum adsorption
capacities of the Cr (V1) according to Langmuir isotherm model were 11.75 mg/g for OTS, 30.40 mg/g
for MBoOTS. The Langmuir isotherm model is generally applicable to monolayer adsorption on
surfaces containing a certain number of similar sites. Information about the suitability of adsorption is
also supported by R.. If its value is between 0 and 1, it shows the suitability of the adsorption. R values
are 0.697 for OTS; and 0.569 for MBoOTS. The Freundlich equation of K¢ and n values were calculated
from Eq. 2. n values were found to be 1.95 for OTS and 2.79 for MBoOTS, indicating that the adsorption
of these values was favourable from 1 to 10. Scatchard (Eq. 4.), related parameters are given in Table
(1.), Qs values were 11.89 mg/g for OTS and 32.20 mg/g for MBoOTS. D-R isotherm parameters were
given in Table 1. Exq values were found to be >8 kJ mol™ (Eq. 3.). When the E,q value is lower than 8
kJ mol™!, the adsorption process is said to be predominant by physical adsorption. If E.q is between 8
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and 16 kJ mol™!, the process is dominated by chemical ion exchange mechanisms and by chemical
particle diffusion.

Table 1. Adsorption isotherm parameters for removal of Cr (V1)

MODEL EQUATION Eo ADSORBENT PARAMETERS FOR CR (V1) II;QSEFEREN(:
C C 1 As Ka R? (LANGMUIR
LANGMUIR ——=—+ (1) OTS 11.75 0.011  0.986 ,1918)
g A KA MBsOTS  30.36 0019  0.989
FREUNDLIC 1 Ke N R? (FREUNDLI
g} Ing, =INK, +=InC, (2) OTS 051 195  0.966 CH, 1906)
n MBoOTS 335 279  0.969
X K E R? (DUBININ
OTS (x10% 0.007 877 0977 AND
D-R IN Qe = LN Qu-BE? (3) MBoOTS 0.52 0.004 10.91 0.947 RADUSHKE
0.96 VICH, 1947)
Qs Ks R? (SCATCHAR
gCATCHAR QE/Ce=QsKs—QeKs  (4) OTS 11.89 0011 0.881 D, 1949)
MBoOTS 3220 0.014 0.966

The results showed that the adsorption of Cr (V1) with OTS and MBeOTS takes place in a single-layer
adsorption form. As shown in Table 2, the adsorption capacity of MBeOTS was compared with the
other magnetic and biochar adsorbents. The capacity of MBoOTS is higher than others.

Table 2. Adsorption Capacity of OTS and MBeOTS Compared to The Other Published Low-Cost
magnetic adsorbents for Cr (VI) Removal

Adsorbent material Qmax (Mg/qg) References
Magnetic porous carbonaceous
(MPC) materials derived from tea 21.23 (Wen et al. 2017)
waste
Magnetic biochar prepared with 23.85 (Shang et al. 2016)
Astragalus membranaceus
Magnetic biochar prepared phoenix
tree leaves Fe;0,@SiO,-NH; 27.2 (Shi et al. (2018)
magnetic particles
Magnetic biochar prepared Melia
azedarach wood (MMABC) 25.27 (Zhang et al. 2018)
Chitosan combined with magnetic .
L oofah biochar (CMLB) 23.34 (Xiao et al. 2019)
MBoOTS 30.36 This study
OTS 11.75 This study

3.4. Effect of Adsorbent Dose

The impact of the adsorbent dosages on Cr (V1) removal was assessed for the adsorbent amount of 0.025,
0.05, 0.075, 0.10, 0.15 and 0.2g. It was noted that the adsorption percentage of Cr (V1) used for removal
processes increases according to the amount of OTS and MBoOTS mass (Figure 7). This finding is
justified by the high number of reactive available vacant sites forces the mass transfer of the Cr (V1) and
the concentration gradient is high. This favours the transfer of the Cr (V1) to the external surface of
adsorbent and increases on their removal percentage. As the adsorbents amount increases, there is an
increase in the adsorption of Cr (VI) and as more the adsorbate concentration more is the adsorption
exists on the surface of the adsorbents. The optimum dose was taken to be 0.1 g for OTS and 0.05 g for
MBoOTS.
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Figure 7. Effect of adsorbent amount on percentage removal and qe of Cr (VI) ions with a) OTS and b)
MBoOTS. (Adsorption conditions: Cr (VI) concentration: 40 ppm, pH: 2; contact time: 180 min,
temperature: 25 + 1 °C for OTS and Cr (VI) concentration: 40 ppm, pH: 2; contact time: 180 min,
temperature: 25 + 1 °C for MBoOTS.)

3.5. Adsorption Kinetics

The pseudo first-order and pseudo second-order reaction equations were applied for the equilibrium
system. Pseudo-first-order kinetic model and pseudo-second-order kinetic model for Cr (V1) on OTS
and MBoOTS have been demonstrated in Table 3. The pseudo-second-order Kinetic model was used
based on the following differential equation: where k- is the rate constant of pseudo-second-order
adsorption (g mg! min™!). The boundary condition =0 at t=0 and the equation can be linearized as

Eq. (5):
1 1

_ 1
qc ki qe? ' qet

()

The pseudo-second-order kinetic model was found to agree between the experimental and calculated
data, as indicated by the correlation coefficients higher than 0.99 obtained using this model.

Table 3. Kinetic parameters of Cr (V1) adsorption

Pseudo First-order Pseudo Second- order
Adsorbent  ge e Ky Qe R? k> Qe R
oTS 3.29 0.016 3.40 0.954 0.0051  3.37 0.980
MBoOTS 9.86 0.018 7.86 0.969 0.0048  10.38 0.995

4. CONCLUSION

In this research, a new magnetic adsorbent was prepared from OTS and effective conditions for Cr (V1)
removal were determined by changing the initial Cr (V1) concentration, contact time, adsorbent amount
and pH values. MBoOTS was prepared from OTS and its property was intensively studied using SEM,
EDX analyses. The novel produced MBoOTS was tested for the removal of Cr (V1). MBeOTS showed
good selectivity for Cr (V1) removal. Langmuir, Freundlich, Scatchard and Dubinin-Radushkevich
isotherms were tried and they were evaluated to determine the effectiveness of MBoOTS. Langmuir
isotherm model was preferred for the adsorption process (R? is 0.985). By applying the Langmuir model
equation, the maximum Cr (V1) capacities of MBoOTS and OTS were found to be 30.36 and 11.75
mg/g, respectively. MBoOTS has a good adsorption capacity for removal Cr (V1) ions in the aqueous
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solutions, which is compared with the raw OTS. The adsorption studies revealed that the optimum
contact time for the equilibrium was found to be 180 min for MBoOTS, OTS, respectively. An optimum
pH value for the adsorption of Cr (VI) was found as 2.0. The produced adsorbent was generated from
the natural sources that claim it is an environmental friendly adsorbent for the application of Cr (\VI)
removal from the polluted solution.
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0 9. COMPARISON OF ENERGY EFFICIENCY OF DAIRY FARMS WITH LOOSE
HOUSING SYSTEM HAVING DIFFERENT DAIRY COW CAPACITIES AND
DETERMINATION OF OPTIMUM DAIRY FARM CAPACITY*

Mevliit Simsek?, Selda Uzal Seyfi!
'Selcuk University, Agricultural Faculty, Farm Structure and Irrigation Department, 42021, Turkey
E-mail: seldauzal@selcuk.edu.tr

ABSTRACT: Energy is an important resource with an indispensable place in human life. Energy
efficiency is very important for the sustainability of human life and agricultural production. The main
aim of this study was to determine optimum animal capacity for dairy farms with loose housing in terms
of energy efficiency. The second aim was to evaluate the energy efficiency of dairy cow farms having
different animal capacity with loose housing system, widely used in dairy cattle breeding. The data of
this research was collected by survey method which was carried out face to face with owners of 16 dairy
farms with loose housing in Konya region, Turkiye. All data obtained from this study were applied one-
way ANOVA. Examined dairy cow farms were evaluated under four different animal capacity (farm
animal capacity; 1-49, 50-99, 100-149, 150 and above animals). In this research, energy use efficiency,
energy productivity, and specific energy were calculated as 0.130+0.005, 4.33+0.17 L/100MJ and
23.23+0.95 MJ/L for l.group; 0.157+0.013, 5.24+0.45 L/100MJ and 19.58+1.91 MJ/L for Il.group;
0.096+0.003, 3.21+0.107 L/100MJ and 31.30+1.05 MJ/L for Ill.group; 0.125+0.008, 4.18+0.26
L/100MJ and 24.27+1.65 MJ/L for IV.group, respectively. According to the results of this study, dairy
farms with loose housing system having 50-99 dairy cows have more advantageous in terms of energy
efficiency in dairy cattle breeding.

Keywords: Dairy cow farm, energy use efficiency, energy productivity, loose housing system, specific
energy

*This study is presented a part of MSc Thesis of Mevliit Simsek.
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0 10. STRUCTURAL FEATURES OF THE SHELTER SYSTEM WITH ROBOTIC MILKING
SHELTER SYSTEM AND PARALLEL MILKING UNIT SHELTER SYSTEM AND THEIR
COMPARISON IN TERMS OF ANIMAL WELFARE

Esra Bagcali!, Selda Uzal Seyfit
ISelcuk University, Agricultural Faculty, Farm Structure and Irrigation Department, 42021, Turkey
E-mail: seldauzal@selcuk.edu.tr

ABSTRACT: Robotic systems have been successfully used instead of human labor in many areas with
the development of modern technology. One of the major problems encountered in the livestock sector
in recent years is the demand for qualified human labor. In dairy cattle breeding, this need is further
increased, especially in regular and hygienic practices of milking. For this reason, Robotic milking
systems have been used in the livestock sector in recent years. However, the advantages and
disadvantages of the system have not been evaluated. In this study, dairy cattle enterprises with robotic
milking system and parallel milking system were compared in terms of animal welfare and breeding
characteristics. For this purpose, the farm, which has 20 robotic milking systems with a 1000 head milk
cow capacity in Konya Region and farm farms with 12 * 2 parallel system milking units having 1000
cow milk capacity were examined as material. In the study, the general characteristics, technical
characteristics, farming system, efficiency parameters of animals were examined and compared in terms
of animal welfare. As a result of the study, it was determined that the use of robotic systems largely
eliminated the dependence on the labor force. Animal welfare has increased since it provides animals
with the time and number of milking they want during the day. In addition, increased milk quality and
yield was observed in robotic milking system compared to other systems. In spite of this, not planning
the open navigation courtyard in the shelters where robotic milking system is used in the world and in
Tirkiye is undesirable and needs to be solved in terms of animal welfare.

Keywords: Free-standing dairy cattle shelters, structural properties of shelters

1. INTRODUCTION

In order to ensure a healthy and balanced diet, it is of great importance and benefit to have animal foods
in their daily foods. In animal foods, meat and milk are the most important products (Ugurlu and Uzal,
2004). Dairy cattle farming is an important sector in Tlrkiye has contributed to the development of the
country (Boz, 2013).

Konya in Tirkiye has great importance in animal breeding. Availability of suitable pasture and forage
crop production areas in Konya animal breeding, existence of land of appropriate size for animal
husbandry the lack of processing and marketing difficulties provides an advantage for the sector.
Today, technology has become an indispensable part of our lives. One of them is robotic systems used
in dairy cattle breeding. Use of robotic systems in dairy cattle; decrease in milking time, increase in milk
yield and quality, gain from the labor force, it makes the animals quieter and more docile and provides
more effective control of the animals (Van’t Land et al. 2000; Helgren and Reinemann 2003; Ali¢ and
Yener 2006; Demir and Oztiirk, 2010).

In our researches on this subject for years, one of the major problems encountered in the livestock sector
is the need for qualified human labor. Robotic systems are used to meet the demand for this workforce.
Use of robots in animal breeding, especially the use of milking robots is increasing rapidly.

Konya, 921,572 head of cattle and cattle Turkiye (17,220,903) having 04.05% (Tuik, 2018). Sheep,
with goats and dairy cattle being Konya Turkiye constitutes the health share of 13.90% (Tuik, 2018).
Tirkiye 6.8% of the total milk production is achieved from Konya. Konya to meet milk consumption
Turkiye takes first place in the last five years (Anonymous, 2019 a).

The aim of animal breeding; high level of productivity and to make a profitable livestock. This situation,
it is possible by increasing the yield per animal (Uzal, 2008). Increasing the animal yield, it will be
possible to prepare a more suitable ration program for high-yielding animals and to improve the hosting
factors of the animals in addition to proper nutrition. Improving the hosting factors of these is extremely
important (Mundan et al., 2018).
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Livestock enterprises; structures and facilities, tools and equipment, live animals that make up herd
projection, including caregiver and manager the personnel consists of four main elements (Mundan et
al., 2018). Animal shelters, it is designed to eliminate stress factors in animal welfare as well as animal
welfare. Stress factors are examined under four groups; climatic, structural, social and other factors
(dust, noise etc.) (Ugurlu and Uzal, 2004).

Open shelters with free stops, it is a shelter system where cows are allowed to move freely. It is known
that animals are not affected much by cold climatic conditions (Mundan et al., 2018). Determination of
suitable shelter type for animal comfort in the shelter, the natural behavioral characteristics of the animal
(movement, lying, ruminating, eating and drinking, etc.), determination of the dimensions of all criteria
within the shelter to ensure animal health, optimum conditions are necessary for the execution of daily
tasks such as irrigation, feeding, milking and fertilizer cleaning. Keeling and Jensen (2002), animal
welfare ‘adaptability to the environment in which they live’ definition of, they are one of the most
accepted approaches today (Uzal, 2008).

The purpose of the free stops; comfortable to cattle, to provide a clean and dry individual rest area
(Bewley, 2010). Cows should be able to get in and out of the stalls easily and be able to lie down without
any hindrance (Bickert, 2000). Well-designed and regularly maintained free station reduce standing
time, improves ruminating efficiency, makes cattle and stations cleaner, minimizes injuries (Graves et.
al., 2009).

Dairy cattle barns were built in Turkiye, in different climatic zones, different climatic conditions of each
region, new models should be developed according to their structural and technical characteristics and
larger scale studies should be carried out (Uzal, 2008).

During the planning of animal shelters, the level of mechanization should be determined and
dimensioned very well considering the current situation. In dairy cattle farms, the percentages of the
workforce used in various jobs vary depending on the type of shelter and the level of automation applied.
The approximate labor force required in dairy cattle 50% to obtain milk, 25% clean fertilizer, 15%
feeding and 10% is used for other animals (Claesson, 1977; Mutaf ve Sonmez, 1984; Ayik, 1985). As
the mechanization level increases, the share of labor used to obtain milk increases in the total labor
force, whereas feeding, fertilizer cleaning etc. the percentage shares of jobs are decreasing (Alkan,
2015).

Operating capacity in large shelters, the use of conventional milking systems is not very effective. In
these systems, in addition to the availability of fast and inefficient equipment, milking takes a lot of time
despite the low cost (Steevens, 1992). Robotic milking system technology, it allows more cattle to be
milked per unit time without much labour (Ali¢ and Yener, 2006).

Robotic systems, which have started to be used in recent years, have been developed in terms of both
animal welfare and milking processes in dairy cattle breeding, it is seen that the demand for hygienic
and qualified labour force is met.

This work, general characteristics of robotic milking shelter system and shelter system with parallel
milking unit managed in Konya region as two different enterprises within the same enterprise
management, technical specifications, aquaculture system and yield parameters evaluation in terms of
for the purpose. In addition, the proposed systems were evaluated in terms of animal welfare and
productivity and solutions were proposed to the problems.

2. MATERIAL METHOD

This work, 2018-2019 yillar1 arasinda Konya'da faaliyet gosteren Laranda Tarim ve Hayvancilik
Isletmesinde yapildi. Laranda Agriculture Plant which first applied robotic milking system in Konya
Region, it was established in 2012 and has been using the robotic milking system since 2018.

The study area was established on an area of 11.000 da and the total area covered by roads and buildings
is 25.050 m2. Operating, one free-standing shelter where one robotic milking system is applied, two
parallel milking free-standing milk cattle shelter and one calf shelter, one young animal shelter,
infirmary and administrative buildings it is formed.

In research Planning principles of Robotic milking shelter system and parallel milking unit shelter
system in Laranda Agriculture and Livestock Enterprise and animal welfare in terms of assessment was
carried out. The shelter planning system examined, building type and milking system has different
features.
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The study was conducted, shelter systems operate in the form of two different enterprises where the
same management practices are carried out within a single enterprise. The milk produced in both milking
systems is collected in different tanks and sold without mixing. The quality characteristics of the milk
differ.

In order to identify the structures within the enterprise to determine the current situation in the selected
enterprises measurement sketch, observation and photo shootings were performed. Use of labour force
in the enterprise, animal welfare, adaptation of animals to the system, information on increase in milk
quality and yield it was obtained. General characteristics of shelter systems in the enterprise, technical
specifications, aquaculture system, planning parameters by examining yield parameters and animal
welfare in terms of Noton (1982), Ekmekyapar (1991), Olgun (2011), Uzal Seyfi (2013 a), Uzal Seyfi
(2013 b) from evaluated using. In addition, in dairy cattle breeding of enterprises, especially milking

operations are carried out in comparison with regular and hygienic execution.

3. RESEARCH RESULTS AND DISCUSSION
The characteristics of robotic milking and parallel milking unit shelter systems examined in the study

are determined and given in Table 1.

Table 1. Characteristics of Shelters Using Different Milking Systems

Systems used

Features Robotic Milking Shelter Parallel Milking
Shelter
Total Area of Business 5.500 da 5.500 da
Area Covered by Roads and Buildings 21.000 m2 4050 m2
Production time 1.5 yil 4 y1l
Free Standing (with
Shelter Type Free Standing (Folding screen) backyard)
Business Capacity 1500 animal 400 animal
Number of Milking Cows 433 427
Shelter Dimensions (width x length x
ridge height) 55 x 370 x 1500 cm 27 x 150 x 1000 cm
Side Wall Height 120 cm 170cm

Stop Dimensions (width x length x
height)

Rest area placement frequency
Service Path Width

Shelter floor

Stall floor
Shelter Wall material
Roof frame material

Roof Tilt Angle
Navigation courtyard dimensions and
settlement frequency

Frequency of navigation yard placement

Backyard courtyard floor
Dimensions of the central feed path
number

Feed Path Width
Feeding length

Feed distribution
Number of feeds (repeat / day)

120 x 190 x 125 cm
2,3 m2/animal

350 cm

Concrete grid

Rubber bed on concrete
Press bricks

Steel

36°

No navigation yard
No navigation yard
No navigation yard

2 piece5 x 350 m
5m
50 cm

Fodder distribution trailer
3 times / day

120 x 190 x 125 cm
2,3 m2/animal
280 cm

Concrete grid
Rubber bed on
concrete

Concrete
Steel
320

18 m x150 m
13,5 m2/basg
Cobblestone

1 piece 5 x 150 m
5m

75cm
Fodder distribution
trailer

2 times / day
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Drinker length 15 cm/animal 15 cm/animal
Number of milkings (repeat) 2-7 times / day 2 times / day
Milk Quality Values
Milk yield 28 It/animal 30 It/animal
Somatic Cell Number 96.000 120.000
Electrical Conductivity 4 45
Other Quality Parameters 0il:3,94, protein:3,46, YKM:9,09, SH:6,61,
How many skilled manpower are needed 3 2

80 cm diameter corrugated pipe is transported
Midden to the fertilizer pool

7,5 m depth x 18 m diameter and 3 m depth
Dimensions of fertilizer x20mx 50m
Evaluation of Fertilizer Used in our land as solid-liquid
Maturation Time of Fertilizer 24-72 hours in composting machine
Separator There is There is

When both milking systems were evaluated in terms of milk quality; somatic cell count of milk obtained
by robotic milking 96.000 while in the other system is 120.000. The electrical conductivity of the milk
is four in the robot milking system and 4.5 in the other system. Fat and protein ratios are higher than the
other system with 3.94 and 3.46. The milk yield was 30 | / animal in the robotic system and 28 | / animal
in the other system. (Table 1) When the parameters which are the criteria of milk quality are taken into
consideration, it is determined that the robotic milking system produces much better quality milk than
the other system.

Main benefits of robotic milking in the enterprise, milk yield increases due to the high frequency of
milking, decrease in labour force, no need to have staff working to regulate milking times in the study
(Van’t Land et al., 2000; Anonymous 2004 b). Milk quality is very important in terms of milk
production. Milk pricing systems and consumer requirements, it is quite large and constitutes the basis
of milk production (Klungel et al., 2000; Hogeveen et al., 2000a; Justesen and Rasmussen 2000; Pomies
and Bony 2000; Van der Vorst and Hogeveen 2000; Rasmussen and Madsen 2000; Billon 2001).

Both shelters because it is a free-stop system animal welfare and farming system, in terms of. In the
shelter where the robotic system is applied, no navigation yard was used. As the shelter where the robotic
system is used is more suitable for animal welfare, animals can survive without stress. However,
integration of the navigation yard into the system animals on natural soil floor and benefit from solar
radiation considering will be more advantageous. In the shelter where robotic milking is applied, animals
are milked 2-7 times a day. Milking process takes 7-8 minutes. Milking robots allow animals to be
milked at any time of the day and in any number of times. Milking process is carried out by 2 people
with robots without the need for qualified personnel. It is only checked 2-3 times during the day the
system operates regularly. This control requires only half an hour of labour due to the new installation
of the system. In the shelter where parallel milking system is used, milking is performed twice a day as
4.00 in the morning and 16.00 in the evening. Parallel milking is also needed, and milking of animals
twice a day occurs. Automatic milking nozzle cleaning to prepare for milking, attaching milking heads,
it is responsible for controlling milk flow and cow during milking. Reduction of labour force in robotic
milking shelter system compared to parallel milking shelter system and working staff per more free time
provided. There is no need for robotic milking and the installation and control of milking heads. There
is no need for robotic milking and the installation and control of milking heads. As robotic milking is
carried out regularly and hygienically both animal health and milk quality in terms of it was found to be
more suitable in terms of animal breeding. Robotic milking, increase the milk yield and quality of cows
owned by a company improves the quality of life of the owner (Helgren and Reinemann 2003).

Shelter widths are 55m in robotic milking system, length 370m, ridge height 15m and side wall height
is 5m. The wall height of the side wall is 120cm press bricks are open. A portable folding screen system
is planned to be closed only in cold weather. Building width is 55m, 10 in-line finding free stops, two
5.0m wide central feed paths, service roads are explained by the fact that it is quite wide as 3.50m.
Although the building is quite spacious side wall height and ridge height to be as high as 5.0 - 10.0m,
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lighthouse roof system and 3.80m of the side wall is open prevents the formation of bad odours in the
shelter. Because of these advantages, it is well ventilated compared to other system air of a clean shelter
it was determined.

Ventilation in animal shelters, establishing adequate health conditions for animals, increasing
production, ensuring proper working conditions, necessary to extend the service life of equipment and
buildings (Sallvik and Bartussek 1989). The side wall height of the shelter with robotic milking system
is 120 cm and the wall material is press brick. The rest is open. The side wall height is 170 cm in the
shelter where the parallel milking system is applied. It provides the animals with healthier and cleaner
air and provides quality living opportunities but it is planned not to affect their performance.

In addition, the fact that the building length is 370m in the robotic milking system is due to the
longitudinal planning of the system to be managed by robots. Due to ventilation problems, animal
shelters are allowed to be planned to be 30-60m long and up to 100m long (Ekmekyapar, 1991; Olgun,
2011).

However, since the planning of the shelter with the robotic system is quite smooth, and since most of
the side wall is open, no ventilation problems were encountered. The shelter is made of pressed bricks
and has a good aesthetic appearance as well as the advantage of thermal insulation.

Stall dimensions examined in the research were measured the same (120x190x125) in both systems.
Olgun (1989 a), The purpose of making a free stop, to create a clean resting place where each cattle can
use and sleep without harming themselves and each other. In free stop system; the free stall should be
planned to ensure that the cattle are in an appropriate position while lying and standing at the stall
(Olgun, 1989 b). The free stall design for dairy cattle; cows entry and exit to the stops, stall and to lift
adequate space and appropriate stop surface should be provided (Nordlund and Cook 2003). Noton
(1982), free stall width 1.00-1.10 m for cattle greater than 15 months, the length of the stall is 1.90-2.10
m for cattle older than 15 months. Research, stall sizes reserved for animals are in accordance with
literature reports.

In both of the studied shelter systems, shelter floor concrete grid, the stall floor was found to be rubber
bed material on concrete.

Bickert et al., (1995), as stall base material in free shelters; compacted soil, concrete coating, limestone,
brick and insulated rubber surfaces can be used. Dumelow (1995), In his study on dairy cattle, the thin
bed material is better, it reports the best performance of a 45 mm thick rubber backing material. The use
of rubber is more suitable for animal welfare. Rest time for animals at the stops and considering the
comfort of animals it can be said that both shelter systems are advantageous in terms of animal welfare.
Area for animals for shelters in the shelters, the promenade is not planned in the robotic milking shelter
and is planned to be planned in the future. In other system navigation courtyard (18x150m) for each
animal 13.5m?/ animal area is falling. It was found out that the parquet flooring of the parquet flooring
system in the parallel milking unit system was cobblestone floor.

Ugurlu and Uzal (2004), in the case of navigation yard soil, 24 m? area per animal of separation will be
appropriate. Ekmekyapar (1999), navigation area requirement for coated floors at least 5.5-6.5m? /
animal or equal to the rest area, if the possibilities allow 9-10 m?/animal should be taken as. Our work
walked Robotic milking in the shelter there is no navigation courtyard. Parallel milking unit system is
applied in shelters per yard and per animal 13,5m?/animal as the navigation courtyard is separated
animals under the optimum conditions of navigation yard is not enough.

Feeding length in robotic milking system 50 cm / animal feeding area whether feeding is done three
times a day. Feeding length in parallel milking, another system 75cm / animal feeding area is and twice
daily feeding it was determined that the process occurred.

Feeding length is reported to be between 60-80 cm / animal values (Ekmekyapar, 1999). Feeding area,
easy transportation, easy to clean, business economics and labour force utilization will be planned to
provide (Uzal and Ugurlu, 2007).

Dimensions of fertilizer (20mx50m) the same fertilizer pool is used in both systems and both systems
manure as solid-liquid used on their land used in their own land. Since both shelter floors are concrete
for the convenience of animals in cleaning the fertilizer providing a clean and healthy environment it is
also important for the health of the workers working in the shelter.

As a result, milk quality and increasing animal welfare, with the aim of eliminating labor dependency
use of robotic milking systems it has been found to be quite useful. However, robotic milking shelter
system design of the navigation yard is an important issue that needs to be meticulously studied.
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ABSTRACT: Textile industry wastewater is one of the most important hazardous wastewater species
threatening the environment and public health. Textile wastewater with a high proportion of dyestuffs
accumulates in the receiving environment, disrupts the aesthetic appearance of the waters and reduces
the light penetration. Reduction of light penetration and dissolved oxygen leads to a decrease in the
living organism population and restricts the use of water resources. It is also known that certain types of
dyestuffs have toxic properties. Textile wastewaters containing even very small amounts of dyestuffs
have high dispersion rates and can spread to largely water bodies and threaten the environment and
human health, when discharged without treatment. While adsorption, filtration and chemical processes
are preferred for color removal, biological activated sludge systems are used for COD removal from
colored wastewaters, generally. Today, nanotextile membrane processes are used for more efficient
treatment. However, compared to other treatment methods, it can be concluded that electrocoagulation
(EC) processes are more suitable for color and COD removal from textile industry wastewater.
Electrocoagulation, which has a wide application area in wastewater treatment, makes a major
contribution to the economy of concentrated waste discharging industries. Moreover, these processes
can greatly reduce the pollutant load. In the studies carried out by the electrocoagulation process of
textile industry wastewater, up to 100% color removal was determined. In addition, high levels of
chromium, COD and turbidity removal efficiencies were observed from tannery industry wastewater
with high Cr content by EC process.

Keywords: Electrocoagulation, Dyestuff, Wastewater Treatment, Textile Industry.

1. INTRODUCTION

In recent years, studies on electrooxidation and electrocoagulation (EC), which have environmental
impact, high pollutant removal rates, operational convenience and economic efficiency, have begun to
attract much attention (Cameselle et al., 2005; Chen, 2004; Mollah et al., 2001). With the
electrocoagulation process, the pollutant removal from wastewater can be provided by coagulation,
adsorption, precipitation and flotation methods and combinations. In this process, metal anodes such as
aluminum and iron are used and hydrolysis of metal hydroxides is formed by anodic dissolution and
thus, the basic mechanism of the treatment process is realized. Due to its advantages, the
electrocoagulation process is now used as an effective method in treatment of various industrial
wastewaters.

In general, the wastewaters from the textile industry are among the high polluted wastewaters due to
their high pH, high color content and also low biodegradability (Lin and Chen, 1997). The increase in
product diversity and the use of dyestuffs with highly variable chemical properties make the treatment
of textile industry wastewater much more difficult (O’neill et al., 1999).

These wastewaters contain high concentrations of dyestuff, BOD, COD and suspended solids.
Substances with high COD and color content cause wastewater to be aesthetically distorted, reducing
the amount of dissolved oxygen required for normal aquatic life and making the treatment of wastewater
more difficult (Dortkol, 2014). In terms of dye process, the properties of the wastewater vary depending
on the chemistry of the process, the batch or continuous dyeing process (Sahin, 2014). Wastewater
discharged into the receiving aquatic environments with color content prevents the spread of light into
the water and thus, photosynthetic activities are adversely affected. In addition, dyestuffs accumulate in
some aquatic organisms and this poses a risk of toxic and carcinogenic products (Kocaer and Alkan,
2002). These toxic effects cause the change of flora and fauna of the current receiving aquatic
environment. As a result of direct discharge of wastewater containing dyestuff without treatment, may
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cause significant environmental impacts such as the formation of aromatic amines having toxic and
carcinogenic properties under anaerobic conditions (Midik, 2011). The wide range of pollutant
parameters present in textile industry wastewaters necessitates the use of different treatment methods in
treatment of wastewater belonging to this sector (Dortkol, 2014). Therefore, before the discharge of the
textile wastewater into the receiving environment, the sources of the pollutant parameters should be
determined and the necessary treatment processes should be applied in accordance with the
characteristics of the wastewater.

For this purpose, conventional methods such as adsorption, biological treatment, oxidation, coagulation
and flocculation are used (Jia et al., 1999). However, due to the difficulty of adsorbent regeneration in
the adsorption process (Daneshvar et al., 2004), extra contamination and excess sludge formation due
to unwanted reactions as a result of chemical addition in chemical coagulation (Lin and Chen, 1997),
toxic effects of certain dyestuffs on microorganisms, there is need to develop other methods from
biological treatment. However, these methods are often expensive and ineffective due to the wide variety
of components of textile wastewater (Vlyssides et al., 1999). Many studies show that COD, turbidity
and dissolved solids are effectively eliminated by EC process in treatment of textile wastewater
(Bayramoglu et al., 2004; Daneshvar et al., 2004; Kobya et al., 2003; Can et al., 2003; Lin and Chen,
1997). For the development and optimization of the EC unit; process configurations such as the
characteristics of wastewater such as pH, current density and application time, and the type of
connection with the type of electrode material should be considered in detail. In this study, the effects
of the treatment of textile wastewater with EC on the COD and turbidity parameters were determined
by taking into consideration the effect of electrode material and connection form. For this purpose,
process analysis were carried out both technically and economically by founding the conditions when
the highest pollutant removal occurs for the EC process widely used in treatment of textile wastewater
and at the same time economic data are minimum. In addition, the advantages and disadvantages of this
process and the issues to be considered in process selection were investigated.

2. ELECTROCOAGULATION PROCESS

Electrocoagulation (EC) is a process that consists of dissolving the anode as a result of electrolysis and
forming metal hydroxide flocks in the wastewater to be treated. The principle of the EC process in
removing contaminants is based on one or more of the coagulation, adsorption precipitation and flotation
removal mechanisms, the anodic dissolution, hydrolysis of the metal anodes such as aluminum and iron
and the formation of metal hydroxides such as Al(OH)s, Fe(OH), ve Fe(OH); (Holt et al., 2002; Mollah
et al., 2001). Metal ions dissolved from these electrodes form metal-polymer complexes according to
ambient conditions and are coagulated adsorbing the contaminants. It is generally accepted that there
are three consecutive stages in EC process; 1. formation of coagulant species and electrode dissolving
in electrolytic oxidation, 2. destabilization of pollutants, particle suspension and breakage of emulsions,
3. collecting of flocks in destabilized phases (Mollah et al., 2001; Canizares et al., 2005). The rate of
formation of different types of metal-polymer complexes plays an important role in color removal.
Several interaction mechanisms are possible between dye molecules and hydroxyl products. They
depend on the ambient pH and the type of ions present. In general, there are two main mechanisms.
Adsorption at pH>6.5 and precipitation at lower pH values (Kobya et al., 2003; Alinsafi et al., 2005;
Gurse et al., 2002; Rebhun and Lurie, 1993).

Precipitation
DYE + monomeric Al » [DYE - monomeric Al]  pH4-5 (1)

DYE + polimeric Al —— [DYE - polimeric Al] pH5-6 (2)

Adsorption
DYE + Al(OH)3 gargicul (3)

[DYE - polimeric Al] + Al(OH)s; < > —partieul  (4)
The formed amorphous Al(OH); “sweeper flocks” have a large surface area. Thus, they rapidly remove
the organic compounds in wastewater and remove the collodial particles by catching them from the
wastewater. These flocks are polymerized as n AI(OH)s; Al,(OH)sn. They can be easily removed either
by precipitation or H, flotation.
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3. ELECTROCOAGULATION OF TEXTILE WASTEWATERS

Due to its advantages, the electrocoagulation process is now used as an effective method in treatment of
industrial wastewater, especially in treatment of textile industry wastewater. The increase in product
diversity and the use of dyestuffs with highly variable chemical properties make the treatment of textile
wastewater difficult (O degiskenneill et al., 1999). In addition, a wide range of pollutant species in textile
industry wastewater requires the use of different methods for treatment of such wastewater (Dortkol,
2014).

Many studies have shown that COD, turbidity and dissolved solids are effectively eliminated by
electrocoagulation process in treatment of textile wastewater (Bayramoglu et al., 2004; Daneshvar et al.,
2004; Kobyaet al., 2003; Can et al., 2003; Lin and Chen, 1997). In this study, the effects of the treatment
of textile and tannery wastewater with EC on the removal efficiencies were demonstrated considering
the effect of the electrode material and the shape of the connection (Table 1.). Process analyzes were
carried out both technically and economically by founding the conditions when the highest pollutant
removal occurs for the EC and at the same time economic data are minimum. Also, the advantages and
disadvantages of the process and the issues to be considered in process selection were investigated.
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Table 1. The effects of the treatment of textile wastewater with EC on the removal efficiencies

Konya, Turkey, May 25-27, 2019

Wastewater type

Reaction conditions

Removal efficiencies (%0)

References

Textile wastewater

continuous operation mode,
iron anode and aluminum cathode

35% BOD, 42% TDS, 42% COD and 46% Cr

Babu et al. (2007)

Textile wastewater

Fe hexagonal wire anode-cathode,
200 A/m? current density, pH 7 and 90 min
reaction time

%93 and 93 for COD and dyestuff

Tezcan and Aytac (2011)

Textile wastewater

batch mode and monopolar parallel iron
anode&cathode

70% SS, 97% Cr, 46% COD and 90% sulfide

Apaydin et al. (2009)

Textile wastewater

batch mode, iron anode&cathode

84% COD and 100% color

Zaroual et al. (2006)

Textile wastewater

pH 7,5-10, 30 min reaction time and 30 V
voltage with Fe-Fe anode&cathode

60-92% orange Il dye

Nazrul et al. (2011)

Textile wastewater

batch mode with monopolar parallel
aluminum anode&cathode and iron
anode&cathode

82.2% COD (Al-Al), 85.5% TSS (Al-Al),
67.4% COD (Fe-Fe) and 86.2% TSS (Fe-Fe)

Varank et al. (2014)

Tannery wastewater

batch mode with monopolar parallel iron
anode&cathode

96% turbidity, 98% Cr, 80% TVS,
more than 80% Ca, 80% Zn, 50% COD and
65% TSS&TFS

Espinoza-Quinones et al.
(2009)

Textile wastewater

batch reactor operation and aluminum
anode&cathode

98% dyestuff (direct red 81)

Aoudj et al. (2010)

Textile wastewater

monopolar parallel, aluminum anode&cathode
with batch mode

49%, 57% TOC and 59% 63% dye
for DY and 81%, 89% TOC and 96% 99.9%
dye

Eyvaz et al. (2009)

Textile wastewater

pH 9, 140-170 A/m? current density with
Fe-Fe anode&cathode, 60 min reaction time

%76 and %95 for BR dye 5001B and COD

Tyagi et al. (2014)

Textile wastewater

pH 3-11, 10-50 V, with Al-Al anode&cathode
for 10-60 min reaction

%99,88 for RG-19 dye

Alizad et al. (2014)

Textile wastewater

batch operation mode with monopolar aluminum

and iron anode&cathode

76% COD (Fe-Fe) and 65% COD (AI-Al)

Can et al. (2006)

Textile wastewater

at pH 12 and 80 A/m? with Fe-Fe
anode&cathode for 10-20 min

%80 for MB dye

Mahmoud et al. (2013)
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Textile wastewater

2 stage electrocoagulation process at batch
mode with iron and aluminum anode&cathode

68% COD, 43.1% ammonia, 55.1% TOC
96.7% sulfide and 84.3% color

Feng et al. (2007)

Textile wastewater

batch reactor mode with bipolar iron and
aluminum anode&cathode

82% COD, 90% sulfide and 96% oil-grease

Sengil et al. (2009)

Textile wastewater

Al-Al anode&cathode, pH 6,5-9,7
251,6 A/m? current density and 60 min reaction
time

87-97% for 4 synthetic dyes

Zerrouki et al. (2014)

Textile wastewater

at the conditions of 10-40 V, pH 2,
10-25 min reaction time

99.27% for azo dye

Yari et al. (2013)

Textile wastewater

100-300 A/m? current density with Fe-Fe
anode&cathode

96.5% for RS dye

Kumar and Sahu (2013)

Textile wastewater

pH 5-7, 50-125 A/m? current density with Fe-Fe
anode&cathode, 0-60 min reaction

%79.86 for COD and %96.88 for turbidity

Hossain et al. (2013)

Textile wastewater

at pH 3-11, 10-60 V, 0-5 A for 10-60 min
with Al-Al anode&cathode

97.7% for BR-18 dye

Abbas and Ali (2018)

Textile wastewater

at pH 3-9 and 10-50 A/m? current density with
Fe-Fe and Al-Al anode&cathode for 2-24 min of
reaction

100 (Fe-Fe) and 95.78 (Al-Al) for MB dye

Mostafa et al. (2015)
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Babu et al. (2007) studied treatment of textile wastewater with electrocoagulation (EC) process, at the
conditions of continuous operation mode, iron anode and aluminum cathode and they obtained 35%
BOD, 42% TDS, 42% COD and 46% Cr removal efficiencies. Tezcan and Aytac (2011) obtained max
removal efficiency (%) as %93 and 93 for COD and dyestuff parameters, respectively for the EC of
textile wastewater, with Fe hexagonal wire anode-cathode, 200 A/m? current density, pH 7 and 90 min
reaction time. Apaydin et al. (2009) investigated EC of textile wastewater with batch mode and
monopolar parallel iron anode&cathode, and 70% SS, 97% Cr, 46% COD and 90% sulfide removals
were observed. Zaroual et al. (2006) studied EC with batch mode, iron anode&cathode and they found
84% COD and 100% color removal efficiencies. Nazrul et al. (2011) obtained 60-92% removal rates as
the best for the orange Il dye parameter, with pH 7.5-10, 30 min reaction time and 30 V voltage with
Fe-Fe anode&cathode. Varank et al. (2014) obtained 82.2% COD (Al-Al), 85.5% TSS (Al-Al), 67.4%
COD (Fe-Fe) and 86.2% TSS (Fe-Fe) removal, at the conditions of batch mode with monopolar parallel
aluminum anode&cathode and iron anode&cathode. Espinoza-Quinones et al. (2009) investigated EC
of tannery industry wastewater and they observed 96% turbidity, 98% Cr, 80% TVS, more than 80%
Ca, 80% Zn, 50% COD and 65% TSS&TFS at batch mode with monopolar parallel iron anode&cathode.
Aoudj et al. (2010) studied with batch reactor operation and aluminum anode&cathode and they
observed more than 98% dyestuff (direct red 81) degradation. Eyvaz et al. (2009) investigated
electrocoagulation of textile wastewater containing disperse dye (DY) and reactive dye (RY) and they
obtained 57% TOC and 63% dye removals for DY and 89% TOC and 99.9% dye removals for RY, at
the conditions of monopolar parallel, aluminum anode&cathode with batch mode. Tyagi et al. (2014)
studied at the conditions of pH 9, 140-170 A/m? current density with Fe-Fe anode&cathode, and they
obtained %76 and 95 removal efficiencies for the BR dye 5001B and COD parameters respectively, in
0-60 min reaction time. Alizad et al. (2014) found 99.88 removal efficiency for RG-19 dye at pH 3-11,
10-50 V, with Al-Al anode&cathode for 10-60 min reaction. Can et al. (2006), found 76% COD (Fe-
Fe) and 65% COD (Al-Al) mineralizations at batch operation mode with monopolar aluminum and iron
anode&cathode. Mahmoud et al. (2013) studied electrocoagulation of textile wastewater and they found
%80 removal efficiency for MB dye for 10-20 min, at pH 12 and 80 A/m? with Fe-Fe anode&cathode.
68% COD, 43.1% ammonia, 55.1% TOC, 96.7% sulfide and 84.3% color removal efficiencies were
obtained in a study with textile wastewater for 2 stage electrocoagulation process at batch mode with
iron and aluminum anode&cathode (Feng et al., 2007). Sengil et al. (2009) found 82% COD, 90%
sulfide and 96% oil-grease removals in their studies made at batch reactor mode with bipolar iron and
aluminum anode&cathode. Zerrouki et al. (2014) studied removal of 4 synthetic dyes with EC, at the
conditions of Al-Al anode&cathode, pH 6.5-9,7, 251.6 A/m? current density and 60 min reaction time
and 87-97% max removal efficiencies were observed. Yari et al. (2013) investigated azo dye removal
from the wastewater with EC, at the conditions of 10-40 V, pH 2, 10-25 min reaction time and they
found 99.27% degradation. Kumar and Sahu (2013) obtained 96.5% removal efficiency for RS dye at
100-300 A/m? current density with Fe-Fe anode&cathode. Hossain et al. (2013) investigated the
electrocoagulation of textile watewater and they observed the removal efficiencies %79.86 for COD and
9096.88 for turbidity parameter as the best, at the conditions of pH 5-7, 0-60 min reaction time, 50-125
A/m? current density with Fe-Fe anode&cathode. In a study made with textile wastewater for EC
process, 97.7% removal rate was observed for BR-18 dye, at pH 3-11, 10-60 V, 0-5 A for 10-60 min
with Al-Al anode&cathode (Bazrafshan et al., 2014). MB dye treatment was investigated with
electrocoagulation in textile wastewater by Mostafa et al. (2015), and 100, 95.78 removal efficiencies
were observed as the best at pH 3-9 and 10-50 A/m? current density with Fe-Fe and Al-Al
anode&cathode for 2-24 min of reaction.

4. CONCLUSIONS

Studies on electrocoagulation (EC), have begun to attract attention in recent years, for the textile
wastewater treatment. The process is now used as an effective method in treatment of textile industry
wastewaters, due to its advantages. These wastewaters, threaten the environment and human health,
when discharged without treatment due to, have high dispersion rates, containing even very small
amounts of dyestuffs. Nowadays, adsorption, filtration, chemical processes and biological activated
sludge processes are preferred for color and COD removal from colored textile wastewaters. However,
the electrocoagulation processes are more suitable for COD and color removal compared to other
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methods. EC processes, having a wide range of application area in wastewater treatment, could make a
major contribution to the economy of concentrated waste discharging industries. Moreover, these
processes can greatly reduce the pollutant load. Up to 100% color removal and high levels of chromium,
COD and turbidity removal efficiencies were observed from textile and tannery industry wastewaters
by EC process, in the studies made by different researchers.
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ABSTRACT: The estimation of groundwater quality for irrigation suitability in Konya city had been
investigated based on different indices such as Sodium Adsorption Ratio (SAR), Soluble Sodium
Percent (SSP), Residual Sodium Carbonate (RSC), Magnesium Hazard (MH), Kelly’s Ratio (KR) and
EC concentration. The Wilcox’s, US salinity (USSL) and Piper diagrams had been created in order to
the water classification in the study area. The US salinity diagram shows that most of the samples of
Konya groundwater fall in the field of C2-S1 and C3-S1 in both seasons, signifying medium and high
salinity with low sodium water. Such regions necessitate special be interested to provide sufficient
drainage and introduce alternative salt tolerance cropping. Moreover, in accordance with Wilcox’s
Diagram, the values of the most our samples are classified as excellent to good and good to permissible
classes about 94.85% in the winter and 94.35% in summer. Other best-fitted models, such as SAR,
Kelly’s Index (KI), MH and RSC values indicate that groundwater is between moderate to good for
irrigation purposes. The dominant groundwater classified into two water types were (Mg-Ca-HCOs3) and
(Ca-Mg-SO4-HCOs-CI) types based on Piper diagram. Generally, estimation of water samples indicated
that the most of the water samples are suitable for irrigation purpose, except some samples.

Keywords: Irrigation Water Quality, Water Classification, Groundwater pollution

1. INTRODUCTION

Agriculture is the most user of water, covers functions related to the production of cultivated plants. In
Turkey, the social and economic aspects, plays an important role in the lives of the people. Agriculture
accounts for 19% of total national income and 9% of exports. About 51% of the society provides
employment opportunities through agricultural functions (Kartal, Degirmenci, & Arslan, 2019; Kilinger
et al., 2002). However, the increase in water use causes very important problems. For example,
underground water resources are depleted, other water ecosystems are polluted and degraded; there are
also many environmental problems in irrigated agriculture. In fact, water, which is considered as a
renewable natural resource, gains a very dangerous feature such as losing this feature in limited areas.
As a result of the described situation, the provision and development of new water resources becomes
very expensive and even impossible. Worse, the majority of the society is not interested in the fact that
water will become a hindrance factor in adequate food production in the future (Pulido, Barrena-
Gonzélez, Alfonso-Torrefio, Robina-Ramirez, & Keesstra, 2019; Rosegrant, Cai, & Cline, 2002; Singh,
2019; Wyman & Yao, 2019). One of the most important environmental problems in in-field irrigation
is the accumulation of salt in the soil in case of excessive irrigation under inappropriate irrigation
management and poor drainage (Ghassemi, Jakeman, & Nix, 1995; Haroon, Ping, Pervez, & Irshad,
2019; Masoumi, Gharaie, & Ahmadzadeh, 2019; Singh, 2019). The different structure of Turkey's
agriculture, other physical, economic and socio-cultural characteristics, as well as the agriculture-
environment interaction and especially the environmental negative effects of agricultural production are
different from many EU countries. These effects, which have not been felt to date, have started to
manifest themselves in recent years, especially due to the scarcity of water and pollution in water
resources. Intensive agricultural activities in recent years both carry the risk of environmental pollution
and increase the pressures on the environment and social life through the use of inappropriate natural
resources. For many years, the EU is Turkey's full membership to EU harmonization is particularly vital
for the agricultural sector. In this process, where alignment with the acquits has yet to be achieved,
agricultural-environmental practices in the EU have not been adopted, but some steps have been taken
in this context (Disbudak & Saklidir, 2008).
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The objective of this study is determining the groundwater quality of Konya city using Inverse Distance
Weighting (IDW) method within ArcGIS environment for Irrigation purposes based on different indices
such as Sodium Adsorption Ratio, Soluble Sodium Percent (SSP), Residual Sodium Carbonate (RSC),
Magnesium Hazard (MH), Kelly’s Ratio (KR), piper, Wilcox and US salinity diagrams.

2. METHODOLOGY

The major source for drinking water, industrial and agriculture purposes is groundwater in Konya city
that covers about 1050 km?. The sufficient amount of water is necessary for the suitable growth of crops,
in addition, the water quality used for irrigation purpose must be well into the allowable limit otherwise
it could negatively impact the growth of the plants. This study includes the investigation of chemical
properties and some pollution parameters of groundwater wells data had been obtained from Konya city
municipality around 123 well in summer 2012 and 96 well in winter 2012 that including electrical
conductivity (EC), calcium (Ca?"), magnesium (Mg?*), sodium (Na*), chloride (CI), potassium (K),
bicarbonate (HCOs"), and carbonate (COs"). Groundwater quality in Konya city for irrigation suitability
estimation was investigated based on different indicators such as Sodium Adsorption Ratio (SAR),
Soluble Sodium Percent (SSP), Residual Sodium Carbonate (RSC), Magnesium Hazard (MH), and
Kelly’s Ratio (KR). The spatial distribution of the groundwater quality indicators had been produced
applying ArcGIS 10.5 software, depending on the IDW interpolation technique. Then the water
Classification have been evaluated by drawing Piper, Wilcox and US Salinity Laboratory diagrams. The
irrigation indicators were calculated from the equations given in Table 1.

Table 1: The summarize of the irrigation indicators and their equations
The irrigation indicators equations

Sodium Adsorption Ratio (SAR) SAR= ——Na°__
Ca™" +Mg"
2

Soluble Sodium Percentage (SSP) | ( p_ (Na+K)x100
l 7Ca+Mg+.\'a+K

Residual Sodium Carbonate (RSC) | RSC=[HCOs + CO3] — [Ca?" + Mg?']

Magnesium Hazard (MH) MaR T
Ca™ + Meg™
Kelly’s Ratio (KR) R Na
Ca”™ + Mg~

3. RESULTS AND DISCUSSION

The SAR values in the samples of groundwater for the study area in summer 2012 range from 0.0176 to
9.649 and in winter 2012 range from 0.079 to 4.88 as shown in the figure 1, that mean all values were
lower than 10, It can be categorized as excellent water for irrigation indicating that all the samples of
groundwater based on SAR values are suitable for irrigation purposes. The SSP of the groundwater
samples changed from 2.042% to 57.83% with a mean 16.53% in the summer season, while 3.47% to
63.91% with an average of 16.63% in the winter season as shown in the figure 2. The high soluble
sodium percentage (SSP or Na%) relating to total cations in irrigation water reasons desolation of soils
and weaken permeability of the soil, sodium relates with carbonate can lead to the formation of alkaline
soils, whereas saline soils formation when sodium associated with chloride (Nagarajan, Rajmohan,
Mahendran, & Senthamilkumar, 2010; Richards, 1954)
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Figure 1. The spatial distribution of SAR values for Konya city in summer and winter 2012

y
SSP_Summer2012 k: . e - A SSP_Winter2012
£ A Kk

*  Konya_agricultureWells Summer ! | L *  Konya_agricaltureWells_Winter

IDW_SSP_Summer2012 1 IDW_SSP_ Winter2012
) P
. 20799028 . L I s 08
I 9.029 - 15.98 Cikanbeyli N [ 108920
[ 15992293 4 [ 2001-28
[ J2294-2988 [Jasen-3s
[ J2089-3682 [ J3son-as
- ol -

[0 3683 -43.77 [ 45.01 - 50
N 3785072 - o
. <073 -57.67

-
/\" et

e N
. \
© %
Ercii ]
o~

AN

Figure 2. The spatial distribution of SSP values for Konya city in summer and winter 2012
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Figure 3. Sodium percent against electrical conductivity (Wilcox diagram) in summer and winter 2012

Wilcox (1995) has classified the water in accordance with some parameters (e.g., Na% and EC), and in
accordance with his classification diagrams (Wilcox’s Diagram). According to Wilcox’s diagram about
94.35% and 94.85% of groundwater samples in summer and winter 2012, respectively, can be securely
used for purposes of irrigation and some samples are unsuitable for purposes of irrigation within the
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doubtful to unsuitable classes as shown in figure 3. About 96.75% and 96.88% of the groundwater
samples in summer and winter 2012 appeared a magnesium ratio below 50%, signifying their suitability,
whereas only 3.25% and 3.12 % in summer and winter, respectively, fall in the unsuitable class with an
MH of more than 50%, indicating their possible adverse influence on the crop yield that shown in figure
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Figure 4. The Spatial distribution of MH for Konya city in summer and winter 2012
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Figure 5. USSL diagram of Konya groundwater samples in summer and winter 2012

Based on classification of salinity and alkalinity hazard in summer and winter 2012 that shown in figure
5, most Konya groundwater samples occur with high salinity and low sodium hazard (C3-S1) that cannot
be consumed on soils with limited drainage though they have little hazard for the development of
harmful levels of exchangeable sodium, even with sufficient drainage, special management for control
of salinity may be utilized although plants with good salt tolerance must be chosen for C3-S1, This
shows that no alkali hazard is predicted to the yields, while Extra salinity decreases the osmaotic activity
of crops and consequently overlap with the water absorption and the soil nutrients. Figure 6 shows the
spatial distribution of EC values where the highest values of EC found in the Karatay and Karapinar
regions. The high amount of residual sodium carbonate (RSC) in water indicates to an excess in sodium
absorption on the soil, RSC values of groundwater varied from -18.435 to 2.25 in the winter and from -
42.63 to 44.85 in the summer. All the groundwater samples were less than 1.25 (good class) and
acceptable for agriculture except one in the winter and another in the summer were greater than 1.25.
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Figure7. Piper diagram of the Konya groundwater samples in summer and winter 2012

The groundwater in the Konya city is mainly CaCOs; to MgCOs, and the carbonate hardness is more than
50%. The waters according to the degree of hardness, classified as hard water class. Thus, groundwater
in the study area classified as (Mg-Ca-HCOs) and (Ca-Mg-SO4-HCOs-Cl) types. The analysis in Piper
diagram (Piper, 1944) indicates the dominance of alkaline earth (Ca?*+Mg?*) over alkalis (Na*+ K*) and
overwhelming dominance of HCO3+ SO.% over Cl-as shown in figure 7.

4. CONCLUSION

The using of water for agriculture purposes has become one of the most essential environmental events
that are depleting very quickly. Therefore, irrigation with mostly groundwater is the only alternative for
the continuation of agricultural activities in arid and semi-arid areas. In this study, the estimation of
water samples indicated that the most of the groundwater samples are suitable for irrigation purpose,
except some samples, especially in Karatay and Karapinar regions.
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ABSTRACT: Air pollution is become one of the most important problems we are facing and has a
negative impact on the health of living things, it is the presence of solid, liquid and gaseous pollutants
that change the composition of the air in the atmosphere, which may harm human life and ecological
balance. In this study, nitrogen oxides pollution was investigated by using GIS technique, the air
pollution data had been collected from 137 air monitoring stations during 2016, 2017 and 2018 in turkey.
The spatial distribution maps of the annual average concentrations of nitrogen oxides were created with
the help of spatial analyst tools, interpolation (inverse Distance Weighted method) within ArcGIS
environment. The critical level of NOy for the protection of vegetation is 30 pg/m® measured as an
annual mean. The results indicated that most NOx concentrations, about 77.4%, 79% and 65.5% during
2016, 2017 and 2018 respectively, exceeding (30 ug/m3) the allowable limit value, where high levels of
nitrogen oxides can make happen harm to the human respiratory tract and rise a person's susceptibility
to, and the seriousness of, respiratory diseases and asthma.

Keywords: Air pollution, nitrogen oxides, geographical information system

1. INTRODUCTION

Air pollution in cities is closely related to human conditions as well as natural conditions. Increased
energy consumption especially due to population growth and industrialization plays an increasing role
in air pollution. Many factors have effects on air pollution. Among these factors, human activities take
the first place. As a result of these activities, large amounts of SOy, NOx, CO and PM are mixed into the
air (Cigek, Turkoglu, & Giirgen, 2004). It is observable that people living in big cities do not breathe
fresh air. Smoke from factories, exhausts of vehicles that can see everywhere, fossil fuels and the list of
factors that pollute the air we breathe is extended. Nitrogen oxides are the most important pollutants in
the air. Nitrogen oxides composed of NO and NO, gases cause acid precipitation and directly affect
human health and have poison effect, especially NO, causes edema and bleeding in the lungs. Nitrogen
dioxide is known as the invisible killer because it is very toxic, this gas is very difficult to detect at low
concentrations (Le Page, 2016). The presence of NOy in the atmosphere is approximately half due to
vehicle exhaust and stationary combustion plants. These gases enter the natural gas cycle in the
atmosphere and complete the chain reactions resulting in the formation of nitric acid (HNO3). The
formation of HNOs in the atmosphere affects the formation of acid precipitation. In recent years, a study
conducted in Denmark, ammonia evaporation of the sun. It is determined that its contribution to the
formation of nitric acid in the atmosphere when exposed to radiation is negligible. Ammonium content
of rain also increases the acidity of rain by 4 times when ammonium nitrite is converted to acid by the
bacteria and oxygen that make nitrification in soil, water basins and lakes (Denhez, 2007; Pncecik,
1994; Edwards, 2019; Elkoca, 2003; Ilhan, Diindar, Oz, & Kiling, 2011; Lange, Richter, & Burrows,
2019; Robertson, Nowakowski, Hannum, & Storslett, 2019; Wei et al., 2019). NOx mainly impacts on
respiratory conditions causing inflammation of the airways at high levels. Long term exposure can
decrease lung function, increase the risk of respiratory conditions and increases the response to allergens.
NOx also contributes to the formation of fine particles (PM) and ground level ozone, both of which are
associated with adverse health effects (Bhandari & Bijlwan, 2019; Kampa & Castanas, 2008; Machin,
Nascimento, Mantovani, & Machin, 2019; Muthusamy et al., 2019). Geographical Information Systems
are distinguished from other information systems in terms of the data they contain and the characteristics
of this data. The ability to address the location of objects or events (phenomena) on the earth is
characteristic of such data. Therefore, the locations of objects or events and their relations with each
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other can be visualized and this visualization is called map. The aim of this study is producing the spatial
distribution maps of the annual NOy values that covered all Turkey regions for the period 2016-2019
by using Inverse Distance Weighted (IDW) method within the ArcGIS software environment.

2. METHODOLOGY

Numerous researches using Geographical Information Systems (GIS) technology are used in the spatial
and temporal analysis of air quality. Within the scope of this study, spatial pollution distribution maps
were created by determining positional patterns related to air pollution parameters with GIS technique.
Spatial variability and positional dependence relations of air pollutants were examined, and the findings
were interpreted. Time-dependent changes of nitrogen oxides concentrations were investigated and
analyzes were made with trend graphs. The air pollution data were collected from Turkish Ministry of
Environment and Urbanization http://www.havaizleme.gov.tr/Default.Itr.aspx for 137 air monitoring
stations during 2016, 2017 and 2018 in turkey. In ArcGIS 10.5 GIS software, a point layer was created
using the coordinates of measurement stations and the annual average concentration values were added
to this point layer as the attribute data. The spatial distribution maps of the annual average concentrations
of nitrogen oxides were created with the help of spatial analyst tools, interpolation (Inverse Distance
Weighted method) within ArcGIS version 10.5.1 environment.

3. RESULTS AND DISCUSSIONS

The critical level of NO for the protection of vegetation is 30 pg/m?® measured as an annual mean. In
the ArcGIS software, the NOy distribution maps of the Turkey were produced using the inverse Distance
Weighted Interpolation Method (IDW).The results indicated that most NOx concentrations, about
77.4%, 79% and 65.5% during 2016, 2017 and 2018 respectively, exceeding (30 ug/m?) the allowable
limit value especially in the central parts of Turkey as shown in the figures 1, 2 and 3, where the
maximum values of NOx found in the Konya city in Konya Selguklu Belediye (811.1675 ug/m?) and
Konya Karatay Belediye (562.4825 pg/m?®) stations during 2018, the high levels of nitrogen oxides can
make happen harm to the human respiratory tract and rise a person's susceptibility to, and the seriousness
of, respiratory diseases and asthma.

IDW_NOx_2016
NOx_2016

Figure 1. Spatial analysis of NO, during 2016 by using IDW method.

Figure 4 shows the prediction map of spatial analysis of NOx during 2018 by using ordinary kriging
prediction method that chosen as best method after testing all semiveriogram methods, there are small
differences when comparsion between figure 3 that shows IDW method and figure 4 that shows ordinary
kriging prediction method. Figure 5 presents the relation between measured values of NOy as x-axis and
predicted values of NOy as y-axis, the regression equation of the relationship is (y=0.51*x+32.71,
R2=0.97) R? values indicated to the strong correlation between measured and predicted values of NOx
this mean fitting model.
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Figure 3. Spatial analysis of NOx during 2018 by using IDW method.
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Figure 4. Spatial analysis of NOx during 2018 by using Ordinary Kriging prediction method.
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Figure 5. The relation between measured and prediction values of NOy, OK method.

According to the air quality assessment and management regulation limit values and warning thresholds
assessment, the NOy limit value is 30 pg/m? per year. As a result of the comparison of the measurement
results with the limit values, most values of NOx were exceeded limit value as shown in the figures 6,
7, and 8. Whereas figure 9 shows results of NOyx measurement during 2016, 2017 and 2018 that shows
the differences of values through these years.
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Figure 6. Results of NOx measurement 2016
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Figure 7. Results of NOx measurement 2017
Figure 8. Results of NOx measurement 2018
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4. CONCLUSION

In this study, the annual and spatial distribution of NOx measured by passive sampling at 137 points in
Turkey, was investigated. According to the results, most values of NO, were exceeded limit value where
the high levels of nitrogen oxides can make happen harm to the human respiratory tract and rise a
person's sensitivity to, and the seriousness of, respiratory diseases and asthma, it is thought that the data
obtained from this large scale study will be an important guide in the air quality improvement plans to
be created by local decision makers in the region. As a result, local managements could organize an
action plan and emission models for air pollution reduction in residential areas.

Acknowledgement: We would like to thank Konya Water and Sewerage Administration General
Directorate to supporting data and Selguk University BAP for supporting PhD. Thesis project.

REFERENCES

Bhandari, B., Bijlwan, K. (2019). Effects Of Atmospheric Pollutants On Biodiversity Global
Perspectives On Air Pollution Prevention And Control System Design (Pp. 142-173): Igi Global.

Cigek, 1., Tiirkoglu, N., Giirgen, G. (2004). Ankara’da Hava Kirliliginin Istatistiksel Analizi. Firat
Universitesi Sosyal Bilimler Dergisi, 14(2), 1-18.

Denhez, F. (2007). Kiiresel Isinma Atlas1. Ntv Yayinlari, Istanbul. Ceviri: Ozgiir Adadag.

Dncecik, S. (1994). Hava Kirliligi,. Teknik Universite Matbaasi, 26-41.

Edwards, P. (2019). Hydrocarbon Removal In Power Plant Plumes Shows Nitrogen Oxide Dependence
Of Hydroxyl Radicals. Geophysical Research Letters.

Elkoca, E. (2003). Hava Kirliligi Ve Bitkiler Uzerindeki Etkileri. Atatlirk Universitesi Ziraat Fakiltesi
Dergisi, 34(4), 367-374.

Ilhan, A. 1., Diindar, C., Oz, N., Kiling, H. (2011). Hava Kirliligi Ve Asit Yagmurlarimin Cevre Ve Insan
Saglig1 Uzerine Etkileri. Ankara: Devlet Meteoroloji Isleri Genel Miidiirliigii.

Kampa, M., Castanas, E. (2008). Human Health Effects of Air Pollution. Environmental Pollution,
151(2), 362-367.

Lange, K., Richter, A., & Burrows, J. P. (2019). Lifetimes And Emission Fluxes Of Nitrogen Oxides
From Cities And Power Plants Estimated By Sentinel-5p Observations.

Le Page, M. (2016). We Need To Be Angrier About Our Toxic Air. New Scientist(3067), 25.

Machin, A., Nascimento, L., Mantovani, K., & Machin, E. (2019). Effects Of Exposure To Fine
Particulate Matter In Elderly Hospitalizations Due To Respiratory Diseases In The South Of The
Brazilian Amazon. Brazilian Journal Of Medical And Biological Research, 52(2).

Muthusamy, A., Ramani, V.S., Sinha, P.K., Giftson, J., Sivasubramamanian, R., Halbe, V.G. (2019).
Optimized in Cylinder NOx Reduction Strategy For Meeting Bsvi Emission Limits: Sae Technical
Paper.

Robertson, T. F., Nowakowski, J. J., Hannum, M. C., & Storslett, S. J. (2019). Low Nox Combustion
Method And Apparatus: Google Patents.

Wei, J., Gu, J., Guo, J., Li, W., Wang, C., & Zhang, J. (2019). Simultaneous Removal Of Nitrogen

Oxides And Sulfur Dioxide Using Ultrasonically Atomized Hydrogen Peroxide. Environmental Science

And Pollution Research, 1-11.

65



International Symposium for Environmental Science and Engineering Research (ISESER)
Konya, Turkey, May 25-27, 2019
Proceeding Book of ISESER 2019
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ABSTRACT: Energy demand has been increasing all over the world with the various social and
economic developments. Energy sources such as coal, oil and natural gas are widely used around the
world in order to fulfil this demand. In our country, the amount of coal use is relatively higher than those
of other sources. Therefore, the wastes of coal use cause significant economic and environmental
problems. The wastes of coal are usually conveyed to storage sites by water way. After ashes was
contacted with water, toxic metals contained in coal ash in the storage sites can be spread in the
environment. Many studies have shown that living next to the coal ash storage areas increases the risk
of cancer and other diseases. However, such wastes are suitable for recovery and can be used in different
sectors. In this study, the general characteristics of these wastes, which are defined as coal combustion
products, are evaluated in the studies on disposal methods and recovery. In addition, the possibilities of
using these wastes in different industrial activities were investigated. The official regulations in our
country and the world was evaluated. As a result, it has been pointed out that waste ash disposed by the
existing water transport and storage method carries a risk for the environment and human health, and
this method should be abandoned as soon as possible and the implementation of alternative waste ash
treatment alternatives and the application of dry storage methods should be encouraged.

Keywords: Coal combustion products, ash, environmental problem
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O 15. THE TESTING OF COW MANURE FERTILIZER DOSES TO PLANT GROWTH
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ABSTRACT: Dewa leaf (Gyanura psudeochina L) as a potentially medicinal plant have been widely
studied for the contents of their metabolites. The content of secondary metabolites in dewa leaf has
benefits such as anti-inflammatory, anti-allergic, bronchitis, kidney stones, uterine bleeding, diabetes
and anti-HSV (Herpes Simplex Viral) which are effective against the infection of the herpes virus. The
cultivation process of dewa leaf requires specific treatments to grow and produce the optimum bioactive
materials. One factor that must be considered in the cultivation of medicinal plants is fertilization. The
aims of this research was to study the growth and bioactive compounds of plant leaves of Dewa leaf as
potential medicinal plants that cultivated with various doses of cow manure. The research was conducted
at the Biofarmaka experimental station, Bogor Agricultural University. Chlorophyll analysis at Plant
Molecular Biology Laboratory and post-harvest handling performed at the Post Harvest Laboratory,
Department of Agronomy and Horticulture, Faculty of Agriculture, Bogor Agricultural University. The
experiments were analyzed using a randomized block design, the first factor was the dose of cow manure
with three levels i.e. 0 g polybag-1 (control), 500 g polybag-1 and 1000 g of polybag-1. The experiments
used 4 replications. The data were analyzed by analysis of variance with SAS 9.1.3, if significantly
different continued with Duncan's Multiple Range Test at 5% level. Results showed that fertilizer
treatment of cow manure doses did not provide a significant difference in the growth and production of
dewa leaf except for plant height at 3 weeks after planting and width of the widest leaf at 4 weeks after
planting. Fertilizing with cow manure in this experiment is still not able to increase the growth of
canopies, tubers and the content of the bioactive compounds of dewa leaf. The high rate of caterpillar
attacks since the second week has disrupted growth and the production of bioactive compounds from
the dewa leaf.

Keywords: Cow manure fertilizer, bioactive compound, dose, Gynura pseudochina (L.) DC, physiology
components
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ABSTRACT: The main aim of this contribution is to present the case of experiences with Lake Dumrea
(Central Albania) when human intervention through land use change, deforestation, intensive agriculture
development and habitat fragmentation led to a dramatic loss of water bodies and landscape degradation.
As human interventions of before '90 converted land for resource extraction and for settlement and
agricultural uses, and as our impacts on local scale continue to grow, there is a rapid changes of the
physical, chemical, and biological character of these landscapes. Land use changes were significantly
reduced the number of water bodies i.e. Dumrea lakes from historical 80 to current 50, while the amount
of a aquatic habitat or fragment it, breaking it up into smaller or differently arranged units, including
riparian habitats. From analyses process changed not only the size of habitat patches (Lakes surface and
water volume) but also other landscape features, such as patch geometry or the amount of edge habitat,
that are be of fundamental importance to species, communities, and ecological functions.

Keywords: Landscape, planning, connectivity of habitats, aquatic ecosystems, environment

1. INTRODUCTION

In different situations the land use and development planning it is common to bring vegetation into play
as a synthesis-indicator of many environmental circumstances (Ellenberg, 1979), and further on many
authors treat naturalness as one more descriptor of vegetation (Blume & Sukopp, 1976). Another much
larger group of authors refers to the naturalness/ artificialness of the landscape either only in its
perceptual aspect or as a more general system. Evaluation alternatives and the impact of fragmentation
is highly considered (Canter, 1997), further on assessing the interest of conservation of particular
subsystems, i.e. vegetation for the complex ecosystems (Loidi, 1994; Edarra, 1997; Meaza &
Cardinanos, 2000) and elaborating suitability matrixes (Gomez Orea, 2002). Several connectivity
approaches and indices have been suggested

so far for conservation approaches (Keitt et al., 1997; Tischendorf and Fahrig, 2000; Goodwin, 2003;
Pascual-Hortal and Saura, 2006).

The purpose of this approach is to encourage the inclusion of proactive wetland management into
watershed and regional plans because wetlands play an integral role in the healthy functioning of entire
watershed. This approach promotes using a watershed approach that not only protects existing
freshwater wetlands but also maximizes opportunities to use restored, enhanced, and created freshwater
wetlands of Dumrea Lakes to address watershed problems such as habitat loss, hydrological alteration
and water quality impairments. As usual the primary users for the approach are members and staff of
watershed managers, local government, organizations and local/state agencies.

Dumrea Lakes — Current designation: Nature monument: Seferani, Dega Lake Location: Latitude
40°58'58" N; Longitude 19°54'22" E. The Dumrea Lakes are a complex of about 85 lakes of various
sizes (ECBY, 2009), which have in general a circular or oval shape. The biggest lake of the group is
Cestija with 94.5 ha surface, followed by Seferani, Merhoja, Dega and Belshi with 87.5, 65.5, 37.4 and
18.1 ha surface respectively. The lake with biggest water volume is Merhoja (11.3x10°m?), followed by
Cestija, Seferani, Dega and Belshi. The Lakes of Dumrea in general have an average depth of 7 m.
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Merhoja is exception as its average depth is 17.9 m, while its maximum is 61 m. Some of the lakes have
been named after the villages, like the lakes of
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Figure 1. Land cover map of the Dumrea Lakes region

Seferani, Katundi, Cerraga etj, and some others after persons, like Millosh, Abaz, Todri, Bici. Finally,
the names of some lakes are defined by their transparency or the colors of the waters, like Black Lake,
the Red Lake, etc. The average monthly temperature of the surface waters of the lakes of Dumrea in
winter is bellow 7.5°C and goes up to 26°C in summer. The amount of oxygen in the surface is 6.5-7.5
mg/l and decreases to 1.5 mg/l at 15 m depth. At bigger depths start to appear the presence of
hydrosulfides (H.S).

The ecosystem stability and integrity, biodiversity conservation and sustainable planning of a certain
area is very much linked with landscape connectivity (Taylor et al., 1993), while it has been highlighted
as a crucial issue for biodiversity conservation and for the maintenance of natural ecosystems stability
and territorial integrity (Taylor et al., 1993; With et al., 1997; Collinge, 1998; Crist et al., 2005; Sheldon
et al., 2005).

Following the human interventions of several decades through converted land, there is a rapid changes
of the physical, chemical, and biological character of these landscapes. Land use changes were
significantly reduced the number of water bodies i.e. Dumrea lakes from historical 80 to current 50,
while the amount of a aquatic habitat or fragment it, breaking it up into smaller or differently arranged
units, including riparian habitats. From analyses process changed not only the size of habitat patches
(Lakes surface and water volume) but also other landscape features, such as patch geometry or the
amount of edge habitat, that are be of fundamental importance to species, communities, and ecological
functions.
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2. MATERIAL AND METHODS

Development of index of naturalness (following advanced improvements of Machando, 2004) for the
Dumrea Lakes district is the main approach. The proposed index does not consider solitude, beauty and
other intangible values of nature that are not strictly linked to ecology. All diagnostic criteria are based
on aspects of the ecosystem that can be measured.

Analysis of data

Table 1. Naturalness categories (Source: Maschado, 2004)

[10] Hatural virgin system; only natural elements and processes. Possible anecdotal presence of
negligible or hardly noticeable anthropic elements, or totally insignicant  physical-chemical
pollution caming from exterior anthropic sources

[9] MHatural system; presence of few exotic biclogical elements (no qualitative effects); minimal
articial infrastructure, temporary or remavable. Physical=chemical pollution absent or of no
signicance

[8]  Sub-natural system; possible extended presence of wild exotic species, but not dominant (low
impact); articial elements located, not extensive. Occasional pollution processed by the system
[does not go beyond resilience). Possible minorextraction of renewing resources, Fragmentation
irrelevant. Matural dynamic little altered

[71 Quasi-natural system; extensive anthropic activities of low physical impact; facilities if present,
dispersed, not connected; wild exotic species well established but not dominant; natural
structures modied but not distorted (re-location of physical or biotic elements). Moderate
extractions, if present. Little alteration of water dynamics

[6] Semi-natural system; anthropic infrastructure scarce or concentrated; possible dominance of
wild exotic species; native elements considerably reduced. Occasional addition of energy and/or
extraction of renewable resources or of non-relevant materials. General dynamic still controlled
by natural processes. |t may include abandoned cultural systems undergoing natural recovery

[5] Cultural self-maintained system; processes conditioned by extensive activities of man; biological
production not too forced. Mative species altered, occasionally managed. Little or no presence of
constructions or artefacts. Little or nomanagement of water cycle (passive)

[4]  Cultural assisted system; important infrastructures and/or conditioning of the physical
enviranment; forced biological production; moderate addition of matter (usually with pallution
associated). Natural elements intermixed, in patches or corridors. Active management of water

[3] Highly intervened system: still areas with biclogical production (natural/cultivated/breeding)
mixed (mosaic) with buildings and infrastructures. Natural biediversity severely reduced; its
elements rather isolated {intense fragmentation). Water dynamic manipulated. Geomaorphology
usually altered; soils eventually removed

[2] Semi-transformed system; biological production not dominant, disarticulated. Predominance of
constructed elements. Occasional moderate vertical development of facilities. Intensive input of
energy and matter (food, water) from the outside. Intensive control of water

[1]  Transfarmed system; anthropic processes governing; clear dominance of articial elements;
frequent intensive vertical development; vestiges of natural elements; those exotic confined,
decorative or not visible. Full dependence of external inputs of matter and energy. Absolute
control of waters
[0]  Articial system; high closure; without self-maintained macroscopic life; microscopic life absent -
ar in containers

All useful information compiled has been transferred to a cartographic base (transparencies or GIS). It
is practical to work on a topographic base map reflecting the major watersheds (bold lines). Aerial
photography (1:18 000-1:25 000) were the best ally for land interpretation and almost an indispensable
tool to work with large territories. Further on other maps of land use activities, infrastructure,
cultivation, vegetation, cattle range or any other which reflects human influence on the territory.

Field inspection

The field checks of the territory were done in order to contrast the impressions derived from the analysis
of available compiled data and, particularly, when needed to solve doubts or discriminate among close
situations. Moreover, some aspects, like the presence/dominance of exotic species, are not normally
registered in land or urban-planning processes.

3. RESULTS AND DISCUSSIONS

Based on Edarra (1997) and Mochado (2004), who proposes to estimate the naturalness of plant
communities from 0 to 10, according to the grade of human influence, where value O corresponds to
areas intensively urbanized, fully occupied by buildings, roads, etc, almost without plants; and 10 is the
value for mature forests that are not exploited, vegetation on rocks, cracks and gravel beds, peat land,
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marsh lands, coastal salt marshes, etc., the Figures 2, 3 and 4 represents the current naturalness rate of
considered Dumrea lakes.

Quasi- Semi- | Cultural semi | Cultural Transfor |Artical
natural | natural | maintained assisted med | syste
system | system system sys system | m
Belshi
Lake 0% 0% 5% 8% 0%
Seferani
Lake 15% 2 5% 0% 0%
Merhoe
lake 2 0% 10% 0% 0%
Dega
Lake 202 0% 20% 0% 0%
Ceraga
lake 20% 0% 35% 0% 0%

Figure 2. Rate of naturalness of selected Dumrea Lakes

Following field analyses and elaborated data that are based different land use and land cover maps, it
seems that the most impacted water body is Lake of Belshi (40% of shore line considered as Cultural
assisted system and 30 as Heavily intervened system), remaining at only 2% as Natural system. Further
on the Lake Dega, proclaimed also as a Nature monument along with Lake Seferani, seems to be less
affected one with 20% as Sub-natural system, 20% as Quasi-natural system and 20% as Semi-natural
system of entire shoreline (See Figure 2 and 3).

Ceraga lake B Naturalvirgin system

B Natural system

B Sub-natural system

Dega Lake
B Quasi-natural system
b B Semi-natural system
Merhoe lake H Cultural assisted system

m Highly intervened system

Semi-transformed system

Seferani Lake

W Transformed system

Artical system

0% 20% 40% 60% 80% 100%

Figure 3. Different categories expressing current naturalness rate of Dumrea lakes
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Figure 4. Assessed index of naturalness for selected lakes in Dumrea District

In the Figure 4 are shown the values of calculated Index of naturalness. The highest score 6.3 is
calculated for the Lake Dega, while the lowest one of 1.1 is calculated for the Lake Beshi, reflecting
directly the serious status of impacts, where 30% of entire shore line is considered as Highly intervened
system. It is worth to mention that in our case the system is defined by its limits, its elements and the
relations among these and with the exterior; it has a structure and behavior (Machado, 2004). This
approach was implemented to our lakes ecosystem, and following Machado (2004), the naturalness
index is based on a simple principle: ecosystems are artificially altered basically by three often
interrelated causes: the incorporation of new elements (i.e. exotic species, pollutants, arte facts); the
specific relocation or loss of its own elements as previously dominated from oak forest and currently by
farming systems etc.

4. CONCLUSIONS

Following analyses of the current wetlands connectivity and ecosystem functionality:

(i)  In the local or regional plan there is a need for recognizing the role and significance of the
wetlands (ecosystems, economy-tourism, etc) in spatial long term planning;

(i) (The vision of Municipality should be centered on water ecosystems;

(iii)  Ensuring full awareness of the values and functions of wetlands in the area and this is
fundamental in designing mid-term and long term objectives for balancing development and
conservation;

(iv)  Addressing the integration of current land cover, land use, conservation and sustainable use of
wetlands in broad-scale integrated ecosystem management.
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ABSTRACT: The use of peanut and pistachio shells as an adsorbent for the removal of Brillant Blue
and K-RED 198, Metil Oranj, and Metilen Blue was investigated. The commonly used isotherm models
were applied for data obtained from further batch studies. Dye removal capacity is as follows 65% for
Brillant Blue, 73 % for KRED 198. Freundlich isotherm model were found to be the best fitted one and
based on Friuendlch isotherm model adsorption capacities were 4,58 mg/g for Brillant Blue, and 4,33
mg/g for K-RED 198 at peanut shells, and 4,04 mg/g for Brillant Blue, and 4,64 mg/g for K-RED 198
at pistachio shells. Kinetic examinations were also carried out for two dyes tested and it was found that
adsorption kinetic was best described by pseudo first-order kinetic model.

Keywords: Textile dye, removal, peanut and pistachio shells, kinetic, isotherm
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ABSTRACT: This paper examines the relationship between environment and economic development
in Albania. We use macroeconomic data for the period 2000-2018 in order to give answer to the research
question on the relationship between deforestation trends and economic growth. According to the
literature, there is a “U” shaped relationship between GDP and environment. This is called the
environmental Kuznets curve (EKC), and shows a hypothesized relationship between environmental
quality and economic development. So, various indicators of environmental degradation tend to get
worse as modern economic growth occurs until average income reaches a certain point over the course
of development. The dependent variable is used deforestation as a proxy for environment degradation.
Moreover, deforestation is analysed in relation with the following set of control variables; GDP growth
rate, energy consumption, trade openness, and population during the period of study. Time series data
obtained from the Albanian Institute of Statistics, Albanian Ministry of Environment and Tourism, and
World Bank Development Indicators were fitted using econometric techniques such as Autoregressive
Distributed Lag (ARDL), Granger causality test, Johansen co-integration test and Vector Error
Correction Method (VECM).

The empirical results of our analysis are in part consistent with similar studies focused on developing
countries. The results confirmed the existence of co-integration among the variables both in long- and
short-run paths.

Keywords: Deforestation, Economic Growth, Granger Causality, Developing Countries

1. INTRODUCTION

Deforestation is the removal of a forest or stand of trees from land which is then converted to a non-
forest use. This process is affected as a result of broad climate changes or catastrophes such as fire and
landslides; growing populations that need expanding food supplies, so forests are cleared by shifting
cultivators for annual or permanent crops; commercial logging operations that deplete forest stocks;
using wood fuels for local populations. Also, deforestation leads to changed habitat, the release of carbon
to the atmosphere, soil degradation, and flooding.

Deforestation facilitated development was also the experience in middle-ages Europe and Japan, pre-
European Easter Island, and in post-European North America (Diamond, 2005). Presently, high rates of
deforestation are found in lower income countries in the tropical belt (Chomitz et al., 2007).

In addition to agricultural benefits, deforestation has external costs. These costs are global: tropical
deforestation accounts for approximately 12 per cent of total global emissions (Van der Werf et al.,
2009).

The environmental Kuznets curve describes the environmental impact of economic growth in
differently sized economies. In theory, the curve suggests pollution and other environmental
problems will rise as less developed economies grow. But at a certain point, a growing economy
matures enough that the environmental consequences of economic growth slow and begin to
reverse.

One important question which is still at stake, even more in an economic crisis context is whether
environmental and economic objectives are compatible subjects. This question gets high resonance in
the literature devoted to the Environmental Kuznets Curve (EKC) for deforestation which is a subject
of confrontation between optimistic and pessimistic views of development (Carson 2010). This literature
has gained considerable expansion in economics as well as in natural sciences (Mather et al. 1999).
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From the 1990s onwards, numerous studies following the idea of (Grossman & Krueger 1995) tested an
EKC for deforestation. Thus there seems to be a discrepancy between, on the one side, researchers who
dismiss EKCs and, on the other side, scientists who consider that EKCs are relevant. Among the latter,
the EKC is still presented as one of the hypotheses explaining the forest transition process (Barbier et
al. 2010; Rudel et al. 2005; Mather 1992).

From the 1990s onwards, numerous studies following the idea of (Grossman & Krueger 1995)
tested an EKC for deforestation. The EKC is still presented as one of the hypotheses explaining
the forest transition process (Barbier et al. 2010; Rudel et al. 2005; Mather 1992). The EKC story
will not fade until theoretical alternatives will be provided ( Choumert, 2012).

Scientists say more needs to be done to mitigate the impact of economic development on forests.
Economic activities if pursued without environmental considerations will in the long run limit the scope
for growth and overall economic development, more so when the resources derivable from it are
economic necessities.

According to the Statistical Office, forest area in Albania is 1.052 Millions of hectare (covering about
36% of the whole territory). Forest coverage in Albania has incurred many changes during the last 25
years. Albanian Forest Cadastre is the main information system which contains quantitative data about
forest area and stocking volume. The current stocking volume according to forest cadastre is 55.2
Million cubic meter (INSTAT, 2017). Over the 1990 - 2000 periods, stocking volume has been increased
with 123 thousand cubic meters. Thereafter a significant decrease accounted to 32% in stocking volume
was noted during the 2006-2015 period. Figure 1 shows a similar trend in the stocking volume of high
forests, shrubs and an opposite trend for coppice forests.
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Fig. 1. Trend of stocking volume change from 2006 to 2015 (INSTAT, 2017)

What is seen in the figure is the result of the wrong way performed in the forest resources management
during the transition period in Albania, which is related with a negative annual volume balance from
2007 to 2009 as well as from 2012 to 2015.

The forest sector in Albania has been constantly subject to frequent changes, which evidences the lack
of a sustainable strategy and a proper analysis of this sector, but also the need for deep and long-term
reform. Forests and their role in society, environment and the economy have not been given in these 25
years the proper attention. Despite the fact that it has been part of all government programs, the forestry
sector has never been part of strategic priorities, as other natural resources water, or land.

The stocking volume felled during the 1990-2015 period, shows variability among years having a
decreasing trend. The decrease of the harvested volume after 90' is a complex problem which is related
to many reasons. Lack of the state financial funds to invest in opening of new forest roads and limited
interventions in many forest parcels in remote areas have affected the forest area and volume obtained
by final cutting operations. Meanwhile many private timber processing companies invested a lot of
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money in manufacturing and this increased the demand for round wood. Firewood, round wood and
wood for construction has been the most demanded commodities by the market. Firewood is an
important wood fuel and the main source for heating especially in rural areas and in some public
institutions such as schools, kindergarten etc. Firewood is an important source of heat that is used
throughout Albania, especially in rural areas due to poverty and high costs of alternative energy sources,
which makes the pressure towards the forest even higher. So, 85% of households in rural areas use
firewood for heating, while the rest use gas, electricity, and very little coal and oil.

Forest ownership has changed drastically in Albania during the last 27 years. Until 90" all forest area
were state owned but later the ownership changed as result of privatization and decentralization.
According to the Forest Cadastre, 50% of the total forest area (522,607 ha) are owned by Municipalities,
47% (500,866 ha) by state and 3 % (28,780 ha) are private owned.

This fact has effected the situation of forest in Albania, and the deforestation of course. The dynamic
change of the ownership in forestry sector is closely related to the process of decentralization. Table 8
shows that ownership structure changed since 2006 when the decentralization process started. The
biggest change exists between two main forms of ownership which are linked closely with public forest
areas. Thus, from 2006 to 2017 the state forest ownership is decreased around 27%, whereas the
municipality forest area is increased with 55.6%.

3%

Fig. 2. The percentage of forest ownership in Albania

W State
W Municipality

Private

Another issue to highlight is the relationship between export and import of wood. Referring to the
customs data on the export and import of wood for the period 2016-2017, noted that there is a positive
difference in favor of the import of wood, mainly due to the forest moratorium, but again the export is
10 times higher than imports. This is a consequence of allowing exports to concession companies as
well as high import costs due to VAT and other barriers to the import of firewood from the countries of
the region.

The aim of this paper is that using macroeconomic data for the period 2000-2018, we will give answer
to the research question on the relationship between deforestation trends and economic growth in
Albania.

The dependent variable is used deforestation as a proxy for environment degradation. Moreover,
deforestation is analysed in relation with the following set of control variables; GDP growth rate, energy
consumption, trade openness, and population during the period of study.

2. MATERIAL AND METHOD

The data on the variables used in this study are taken from the World Development Indicators, database
of World Bank; Institute of Statistics of Albania, reports and statistics; Albanian Ministry of
Environment and Tourism.

The time span of the data is from 2000 to 2018. We use econometric techniques such as Autoregressive
Distributed Lag (ARDL), Granger causality test, Johansen co-integration test and Vector Error
Correction Method (VECM).
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The dependent variable is used deforestation as a proxy for environment degradation. Moreover,
deforestation is analysed in relation with the following set of control variables; GDP growth rate, energy
consumption, trade openness, and population during the period of study.

Irrelevant econometric methods are also put forward. Early estimates relied on cross-section data which
imply restrictive hypotheses (Dinda 2004; Koop & Tole 1999). More recent studies thus implemented
panel data or more generally pooled cross sectional time series data. It may be worth to examine whether
improvements made in econometric devices had an impact on the existence of an EKC for deforestation.

3. RESEARCH FINDINGS

The model of the study uses Granger Causality Test to analyze the direction of the causality between
GDP growth and deforestation. Since carrying out regressions on non stationary time series data would
lead to spurious regressions outcomes, we employ different tests. Moreover a linear regression model
as represented below was evaluated.

DEF = f (EUSE, GDP, GDP?, OPEN )
DEF,= B, + B,EUSE:+ B,GDP;+ B,GDP?, + B,OPEN, + &,

where: DEF is a proxy for deforestation, EUSE is the energy use per capita, GDP real and the square of
GDP, OPEN is the degree of openness of the economy, expressed as follows:

X +M)
Y

Bellow are presented two regression results. The first one is used to prove if the series were or not
stationary, and the second one, has used Johansen Test for Co-Integration. After these is used Granger
causality test to analyze the direction of the causality between GDP growth and deforestation. Let see
the results:

OPEN =

Regression results (1):
Table 1. Unit root test result: (1) Level; (2) First difference

1)
Variables Constant
ADF test
Statistics P-vValue
EUSE -1.018858 0.7384
GDP -1.911148 0.3243
GDP squared -3.254350 0.0234
OPEN 0.414861 0.9814
(2)
Variables Constant
ADF TEST
Statistics P-Value
EUSE -3.926992 0.0041
GDP -5.839043 0.0000
GDP squared -3.940616 0.0039
OPEN -3.801779 0.0057
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As we can notice from the first panel of table 2, p-values show that the series were non-stationary but
in the second panel they become stationary after taking the first difference. This means that all the
variables are integrated of the order of two.

Regression results (2)
Table 2. Johansen Test for Co-Integration

Hypothesized Trace Maximum Eigen

No. of CE(s)  Statistic Critical Prob.** Statistic Critical Prob.**
Value Value

None * 61.57900  47.85613  0.0016 36.88080  27.58434  0.0024

At most 1 2469820  29.79707 01725 1514773 2113162 0.2787

Atmost 2 9.550471 1549471  0.3169 8.943504  14.26460  0.2909
Atmost 3 0.606967  3.841466  0.43%9 0.606967  3.841466  0.4359

After proving that all variables are integrated the same order, a Johansen test for co-integration is
conducted as shown in table 2. Results obtained in table 2 show that both the trace and eigenvalues are
greater than 5 percent meaning that a long-run relationship exist and the series are co-integrated.

Table 3. Granger causality

Null hypothesis Obs F-Statistic Prob.
EUSE does not Granger Cause DEF 18 9.16634 0.0001*
DEF does not Granger Cause EUSE 5.76134 0.0025*
GDP does not Granger Cause DEF 18 1.52817 0.2238
DEF does not Granger Cause GDP 0.28670 0.8347
OPEN does not Granger Cause DEF 18 0.31555 0.8140
DEF does not Granger Cause OPEN 0.90874 0.4464

Table 3 represents results from the Granger causality test. Empirical results show that causation between
deforestation and economic growth could not be established in the Albanian context. The null hypothesis
cannot be rejected in both directions. As causality cannot be established, changes in forestation cannot
be predicted with changes in real GDP.

There is a positive and bidirectional causal effect of energy used per capita and deforestation. Energy
use growth has caused the deforestation to increase.

4. CONCLUSIONS AND DISCUSSION

Deforestation is one of the major environmental problems that the world is facing. During the last 30
years in Albania is noticed a wrong way performance in the forest resources management. Sector
development policies, strategies, and programs highlight the negative trend of forest development, with
the urgent need to curb degradation to bring development in the right direction.

Based on the tragic figures in the last twenty years, where the national forest fund has been reduced by
about 30 million m3, or by 40%, wood cutting for firewood is about 2-2.5 times more than their annual
growth and also about two-thirds of the forests being cut (for firewood) are burned inefficiently,
contributing essentially to their degradation, are needed strong government policies for a higher forestry
control and also to offer other energy alternatives.

Empirical results show that causation between deforestation and economic growth could not be
established in the Albanian context. There is a positive and bidirectional causal effect of energy used
per capita and deforestation. Energy use growth has caused the deforestation increase.

Sector finance analysis highlights low funding, despite the measurable or immeasurable contribution
that the forest sector provides to the economy and society as a whole. An important source of funding
that has not been used up to date, not only for Albania but also for the countries of the region is funding
from various international funds and institutions focusing on the environment and climate change. It is
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necessary to attract donor funds and contribute to climate change, including the creation of a Balkan
mechanism for maximizing funding, increasing the potential for attracting these funds (The document
for forestry policies in Albania, 2019-2030).

The government should also make the people aware that the forests need to be maintained in order to
contribute realistically to Albania's GDP by increasing the benefits from them, where, apart from other
above-mentioned uses, need to pay attention to the importance of their exploitation for tourism and fun
and also to the conservation of flora and wild fauna.

So, is good to recommend use of forest resources steadily and in function of the development of the
country by optimizing its use and value, balancing the different uses to the maximum value that can take
against the opportunities that the forests have to give without compromising the continuity of life and
forest cycle, and also the future of generations.
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ABSTRACT: Albania can be considered blessed for its water resources, well known for their clean
and healthy water. On the other hand, water resources cannot be infinite. The main challenge of
developing countries, such as Albania, is finding and managing water supplies.

Our study is focused on the city of Durres, which is located on the Adriatic coast, and is the most
visited by local and foreign tourists. Today, Durres city suffers a difficult time of an urban chaos in
center, as in suburb. Water supply has become very problematic. Considering the lack of water
during summer days (in the city rains 116 days a year), it becomes important to well manage it.
This study is based on the management of rainwater through the construction of rainwater
harvesting system and its implementation for domestic use.

Keywords: Rainwater management, sustainable development, rainwater harvesting systems

1. INTRODUCTION

The biggest environmental challenge facing mankind today is the lack of water
(informazioneambiente.it, 2017). As drinking water decreases on the ground, other ways must be found
to save it. In the last two decades the interest for collecting rainwater has increased. Rainwater is the
main source of all the drinking water on the Planet.

Rainwater is not considered anymore as waste that is transported through underground sewers without
using it. Rainwater can be collected to be filtered and then used for house cleaning, laundry, toiletries,
irrigation.

2. OVERVIEW OF THE STUDY

During 28 years of democracy in Albania, even the city of Durres has been subject of massive social
economic changes. Because of its characteristics, offering economic and social opportunities, after 1990,
it has become one of the most attractive cities for massive population migration from rural areas. This
has led to an urbanization process with the doubling of the population and as a result the design of low
performance buildings in terms of hydropower consumption and environmental impact. The time when
rainwater was treated as “waste” transported through underground sewers, without using it, is gone
(Tataveshi et al., 2018). In Durres City, as a touristic city in the summer season, with continuously
growing number of tourists, the water supply of the area has become quite problematic, reducing itto a
timetable set by the municipality. For this reason, it is important to take potential measures for saving
water to prevent this problem. During the autumn the number of rainy days increases (shije.al, 2016).
Albania has a Mediterranean climate, where in the lowlands it is almost never cold. However, during
the winter season, the rains are common and, in some cases, quite dense. Nowadays it is important to
preserve drinking water as it is one of the main problems of the future.

2.1. Rainfall data

According to the data of the Meteorological Institute of Albania (IGJEUM, 2018), the amount of annual
rainfall in the city of Durres is an average of 931.1 mm rain per year, for 116.1 days of the year (Monthly
Climate Bulletin, 2018).

The highest rainfall months are November (132.9 mm), December (113.0 mm) and January (110.6 mm),
while the lowest precipitation months are June (38.7 mm), July (23.9 mm) and August (34.8 mm). The
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average amount of rainfall in one month is 77.6 mm. The seasonal rainfall distribution is presented in
Table 1 (Braholli, 2016).

Table 1. Average monthly rainfall in the city of Durres (Braholli, 2016)
Months (rainfall in mm)

| 1 | 1v | vV | VI VI v X X Xl Xl
110.6 | 91.4 1 95.2 | 76.2 | 50.8 | 38.7 | 23.9 | 34.8 | 62.5| 101.1 | 132.9 | 113.0 | 931.1

Total

Referring to the average amount of rainfall in Albania, between 800 - 1100 mm/year, it is clear that the
city of Durres is included in the districts with relatively low average amount of rainfall (Muka, 2015).

2.2. Domestic water consumption

The idea presented in this study consists in the rainwater management. One of the main problems
encountered is the use of drinking water without criteria, often when it is not indispensable. A loss of
significant amount of drinking water and an economic cost follow. At a present, in Albania, as well in
Durres, the public water distribution system is the main system that supplies with drinking water.

Figure 1. Examples where drinking water can be safely replaced by rainwater (Kessel Catalogue, 2019)

According to the rate applied in Albania from 2010 - 2017, the average annual water capacity was
estimated to be 240 million m? per year, corresponding to a rate of 150 liters per day per person (MPWT,
2011 - 2017).

A brief list of consumption due to daily operations is shown in Table 2. It shows clearly that a
considerable part of drinking water consumption can be saved by using rainwater, especially for
secondary water needs (cleaning, irrigation, laundry, etc.). Following, the water consumption bills can
be reduced.

Table 2. Table of daily household water consumption (Montalbano et al., 2009)

Average daily water consumption liters
Dishwashing 10
Cooking, drinking water 20
Self-care (shower or bath) 45
Cleaning 3
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Irrigation 12
Laundry 45
Rinsing of sanitary hygiene equipment 15
Total liters of water per day 150

2.3. Financial analysis

Water bills are continuously growing. In Table 3 are given the values in m? for the drinking water and
the polluted water including the 20% of VAT (Decision No. 31, 2017). The data show a continuous
increase of water bills over the years.

Table 3. Annual price values (Regulatory Entity Annual Report, 2018)

Average price in years

Years Value_ in_ALL/m3 for Value ir! ALL/m3 for '_I'otal value

drinking water contaminated water in ALL/m3
2008 31 8 39
2009 38 8 46
2010 45 12 57
2011 36 11 47
2012 42 14 56
2013 58 35 93
2016 61 37 98
2017 70 50 120

This problem can be solved by harvesting the rainwater and using it instead of wasting it. It can be easily
used to cover daily consumption and it can also be used on non-rainy days. But the question is: Can the
harvested rainwater cover all the needs? The easiest and quickest way to harvest rainwater is to place
buckets and containers of different sizes around the garden or on the balcony and the terraces. It's clear
that this will lead to a small amount of water, but if we want a more organized home system, a plant that
transports water from the gutters can be designed. For this a Rainwater Harvesting System (RWH) is
needed (Centre for Science and Environment, 2019). This system stores rainwater that can be used when
and where necessary. RWH can be installed in any space that has a “catching area” like the roof or
another space to collect the rain.

3. CASE STUDY

In this study, we have considered a construction facility near the city of Durres. In the existing situation,
it is a one-story building (Figure 2), built years ago with residential function. After reconstruction, it
would be a two-story building as shown in figure 4.a, b. During the period under construction, residents
were supplied with drinking water from the public network. With the new intervention, in addition to
the increase in the volume of the building, a single plant for the management of rainwater has been
proposed. The surface area of the rainfall is 130 m? (the roof plan is given in Figure 3), with an average
annual rainfall in the city of Durres of 931.1 mm per year, for 116 days of the year (Braholli, 2016).
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Figure 2. Existing view of the building
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Figure 3. The roof plan

The family consists of 4 people and the house has a greenery surface of 70 m2, with 20 m? of garden and
50 m2 of vegetation. An important role in determining the amount of harvested rainwater plays the shape
and the footprint of the roof, the orientation and the pendency. The maximum annual amount of the
harvested rainwater is calculated by the following expression (Fanizzi and Misceo, 2008) and:

V=¢pxSxPxn 1)
=0.9x 130 x 931.1 x 0.95
=103 492 liters/year
where:

e V:the maximum volume of the accumulated rainwater (liters/year),

e : the runoff coefficient is a dimensionless coefficient relating the amount of runoff to the
amount of precipitation received. DIN 1989-1: 2002-04 sets the coefficients for each type of
coverage. In Table 4 are shown the runoff coefficients for two types of exposed areas (Fanizzi
and Misceo, 2008),

e S: the total rainwater capture surface (m2),

P: the average annual rainfall data. For the year 2018, in the city of Durres, the data are given
in Table 1,

o 1 the filter efficiency (Torlai, 2012) is a dimensionless number giving the ratio between the
amount of water entering the filter and the amount of water exiting it. The performance values
depend on filter characteristics and for two types of filters are listed in Table 5 (Fanizzi and
Misceo, 2008).

84



International Symposium for Environmental Science and Engineering Research (ISESER)
Konya, Turkey, May 25-27, 2019
Proceeding Book of ISESER 2019

Table 4. Runoff coefficient based on the type of the capture areas (Fanizzi and Misceo, 2008)

Type of the exposed areas Runoff coefficient (¢)
Corrugated plastic roof 0.90
Tiled roof 0.90

Table 5. Type of rainwater filters and their indicative average efficiency values (Fanizzi and Misceo,
2008)

Type of rain water filter Average efficiency 1 [-]
Centrifugal filter 0.7+0.9
Auto clear filter 0.8+0.9

Under groumd storage ank with pomp.

Figure 4.a, b The proposed Rainwater Harvesting System

Following the data given above for the number of people that live in the building, the equipment types,
and their annual consumption, the annual rainwater needs can be calculated as given in Table 6 and 7.
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Table 6. Calculation of rainwater annual consumption for secondary needs

Water needs Water needs
Use (liters/person per No. of persons | Annual period | (liters/family per
day) year)
Toilet 15 4 365 21900
Washing 45 365 16 425
Cleaning 3 4 365 4 380
Amount of annual needs (liters/year) 42 705

Table 7. Amount of annual rainwater needs for irrigation

For irrigation Anr_lual needs Surface (m2) Water needs (liters
(liters/m?) / per year)
Park 60 20 1200
Green surface 200 50 10 000
Amount of annual needs (liters/year) 11 200

Annual rainwater harvested is 103 941 liters/year (following expression 1). Based in Table 6 and 7, the

total annual rainwater needs are 53 905 liters/year. So, this family can get more rainwater than it’s

needed (103 491 l/year > 53 905 l/year) (Graf water, 2019).

If the harvested rainwater is well managed it will cover all the needs of the family, without need to use

in addition the public water distribution system. In this case of study, the building has a considerable

surface of the yard that gives us the possibility to collect this amount of water in tanks. Underground

types of tanks can be considered. The tanks selection must meet certain technical characteristics: ability

to face weather, thermal changes, corrosion and oxidation. The system is independent of the public water

distribution system. The basic elements are:

» gutters that serve to transport it to the water tanks,

» 2 filters, one in the inlet and one in the outlet (main function of the filters is the collection of the
impurities and the prevention of their entry into the tanks),

+ water tanks,

+ collection pump.

Since the building is being completely reconstructed, the cost of installing an RWH is insignificant,

because it does not need additional pipes, once they are integrated into the construction project.

4. CONCLUSIONS

Rainwater Harvesting System (RWH) is a sustainable system to obtain water in addition to the public
distribution system.

In our case of study, the harvested rainwater fully covers the needs of the family.

The cost of installing an RWH is insignificant, being it integrated into the reconstruction project.
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ABSTRACT: Photocatalysis defined as is one of the different types of AOPs, ecologically friendly
processes have a major advantage over certain current techniques; it terminates contaminations instead
of exchanging them to another phase without the utilization of potentially harmful oxidants. So as to
increase their activity, photocatalysts have been doped with many metals, non-metals, and noble metals.
Through a different metal was used for this aim, silver (Ag) suggested to be the most attractive in
relations of photocatalytic production. Textile wastewater is classified as a complex treatment waste due
to high organic pollution and metals, high toxicity and low biodegradation. In addition, dyes are
discussed in the literature because of the large quantities of dyes and water used in the dying stages
during the textile sector.

In this study, we used the photochemical deposition method to synthesize Ag/TiO; catalyst. The physical
and chemical properties of the Ag/TiO; catalyst characterized by X-ray diffraction (XRD), scanning
electron microscopy (SEM) and EDX. The Ag/TiO, catalyst was used to remove the most commonly
used reactive red 195 dye in the textile industry. The removal was investigated using photocatalytic
oxidation method with different light types such as UV-A and visible light.

Keywords: Photocatalysis, Ag/TiO- catalyst, dye removal

1. INTRODUCTION

Textile is one of the most substantial industry for many countries, for example, China, Singapore, UK,
Italy, Turkey, etc. (Yonar, 2011). At the same time, the disposal which produced from these industries
considered as a significant source of environmental pollution particularly pollution of water (Abul et al.,
2015). In Turkey, the textile is a standout amongst the most energetic, greatest industry and consume a
guantity of water, because of many strategies and technologies applied in this sector (Cebeci and Torun,
2017). During the various stages of the textile industry, dye plant is the most toxic phase. The textile
industry alone records for two-thirds of the whole dye stuff generation (Sartape et al., 2017). Moreover,
the fundamental reason for color in the textile industry effluent is the consumption lot of dyestuffs during
the coloring steps of the textile- manufacturing (YYonar, 2011). The author has discussed dyes more, due
to their high dissolvability in water and as effluents containing environmentally dangerous materials.
Also, the existence of a slight quantity of colors (under 1 ppm) is obviously visible as well as impact the
aqueous environment significantly (Zangeneh et al., 2015). Moreover, source of dye can be comprised
by the drainages of chemicals operation industry, for example, textiles, plastic, ceramic, ink and beauty
product (Zangeneh et al., 2015). Dyes may have a severe and inveterate impacts on the exposed living
thing depending on exposure time in addition to the concentration of dye as well as cause allergic
dermatitis, skin agitation, mutation and several another illness (Bharathi and Ramesh, 2013). Fig.1
shows the general dye classification.
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Fig.1 Flow chart representing dye classifications built on dye chemical constituents (A. Houas et al.,
2001; F. Gosetti et al., 2004).

The textile industries widely use synthetic colors in the coloring and printing process (Kehinde and Aziz,
2014). The synthetic colors represent the main part of our lives because it's broadly used by different
industries (Kehinde and Aziz, 2014). Many of the synthetic dyes, particularly azo dye, were found to be
harmful, carcinogenic and mutagenic and are accordingly restricted all through the world (Kehinde and
Aziz, 2014). Azo dyes have been categorized as (Mishra G and Tripathy M, 1993): anionic, cationic as
well as non-ionic dyes. Numerous treatment process has been considered for the removal of dye, running
from conventional techniques to the most developed advanced oxidation process (Yasar and Yousaf,
2012). Fig.2 shows the various method for removal dyes. Conventional strategies generally require high
cost, and constrained by the creation of an extensive amount of sludge and only transform liquid organic
compositions to solid, which request additional treatment or deposition (Yasar and Yousaf, 2012).
Hence, reported as, to have low efficiency in removing the color from effluents.

Hence the degeneration of dye from industrially textile effluent is given more consideration to improving
treatment efficiency techniques. Chemical techniques, particularly advanced oxidation process (AOPS)
like photocatalytic oxidation, processes appear to be more favorable for the degeneration of azo dye
(GOzmen et al., 2009) due to the capability of the techniques to totally degrade a target contaminants
(Nasirian et al., 2017).

\Fenton process |
 Photo/ferrioxalate system |
' Photocatalytic and electrochemical combined treatment
| Biodegradation |
| Sono-chemical degradation
ﬁloto—fenton processes \
Photocatalytic degradation using UV/TiO2 |
Integrate chemical-biological degradation
' Electovhemical degradation |
| Adsorption process
Chemical coagulation/flocculation |

| Ozonztion
| Oxidation
| Nano-filtration |
' Reverse osomosis and ulta-filtration |
|Ton-exchange

Fig.2 Various method for removal dyes from wastewater effluents

Photocatalysis is one of the different types of AOPs, ecologically friendly processes have major
advantage over certain current techniques; it terminates contaminations instead of exchanging them to
another phase without the utilization potentially harmful oxidants, that involves the activities of
semiconducting metal oxides, for example SrTiOs, WOs, ZnWO,, BiTiOs, ZnO, CuS/ZnS, BixTizo,
ZnS, Ag:COs, BiWOs, Nb2Os, Fe;0s, TiO2, and so on (Zangeneh et al., 2015). The semiconductors
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photocatalyst structures include valence band and conduction band which are separated thru the band
gap energy (Khaki et al., 2017).
Among different AOPs, the heterogeneous photocatalytic procedures can effectively reduce a wide
range of contaminant at surrounding temperature and pressure without producing hazardous
intermediates. The processes are started with the excitation and transfer of an electron from the valence
bands, which is full of electrons to the empty conduction bands.
Among the photocatalysts experiment, titanium dioxide (TiO,) has been observed to be the maximum
effective due to the photostability, obtainability, rather biologically inert, little operation temperatures,
little energy consumption, wide photo-catalytic effectiveness, appropriate flat band potential, wide
chemical steadiness, water insolubility in maximum ecological state then prevention the creation of
unwanted by-products (Zangeneh et al., 2015). In spite of the whole advantages of TiO2, two main limits
in the photocatalytic activity which are as follow:

1) It's activation just in the UV amount under 387 nm (3.2 eV)

2) A significant amount of electron-gap recombination.

To overcome limitations of TiO, as a photocatalyst, different technique can be used to enhance its
photocatalytic activity. These enhancing strategies include hydrogenation, modifications by conductive
materials, organic dyes surface sensitization or metal complexes, metal deposition of surface noble,
surface fluorination, metal or nonmetal ion doping, coupling with a narrow-band-gap semiconductor,
combining of various semiconductor photocatalysts, photosynthesizing composites, and the adding of
certain oxidant species; every technique has its own strength and weakness (Nasirian et al., 2017).
Moreover, some study aimed on the generation of high-activity photocatalysts which able to absorb UV
light and the visible light. So as to increase their activity, photocatalysts have been doped with many
metals, non-metals, and noble metals. Through a different metal was used for this aim, silver (Ag)
suggested to be the utmost attractive in relations of photocatalytic production, cost-effectual, facilities
of preparing, the lifetimes of the electron-hole pair, and anti-microbes activities (Chung et al., 2018).
Consequently, in this study, an Ag-supported TiO, nanoparticle catalyst was synthesized from Ag, TiO,
(denoted as Ag/TiOy), for removal of reactive red 195 from aqueous solution. Physicochemical
properties and features were thoroughly examined using various analytical techniques such as X-ray
diffraction (XRD), Scanning Electron Microscopy (SEM) and EDX.

2. MATERIAL AND METHOD

2.1. Materials that are used

Nano-sized TiO titanium (V) oxide (Degussa P25, 50 m?/g, 75% anatase and 25% rutile), silver nitrate
(AgNO3) and ammonium hydroxide (NHsOH, 30% v/v aqueous solution) were purchased from Sigma
Aldrich.

2.2. Photochemical deposition of Ag

In an exemplary synthesis of Ag-doped TiO,, (TiO,, P25) particles were dispersed in 50 mL AgNO;
solution. Then the mixture left to vigorously stirring. NHsOH added to set the pH of the solution
approximately to around 10 -11 then stirred for 10 min. The produced mixture was irradiated by using
a black light blue UV lamp (GE, 15 W) with stirring for 4-5 h in the dark at room temperature. Ag
loaded TiO, was rinsed with distilled water frequently was then dried at 80°C approximately 12 h. Lastly
dark purplish Ag-doped TiO, composite powders were produced as reported by Ko et al. (2011).

2.3. Characterization of the photocatalysts

For this study, X-ray diffraction analysis was performed with (Bruker D8 Advance X-Ray
Diffractometer) which is located in Selcuk University Advanced Technology Research and Application
Center which used for the structures examination of the prepared catalysts. Diffraction peaks were
recorded in the 26 range between10-90 and were used to determine the structures of the samples. The
surface morphology of the prepared catalysts was investigated using scanning electron microscope
(SEM).
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3. RESULT AND DISCUSSION

3.1. Phase identification by X-Ray diffraction analysis and EDX analysis

The phase confirmations regarding the doped catalysts are carried out using XRD instrument. Figure 3
shows XRD diffraction patterns of prepared Ag/TiO;, a shift towards right indicates that doping is taken
place in the TiO, molecules (Sowmya et al., 2018). The silver deposition on TiO- lattice is further
confirmed by the peak at 26 = 37.35°and 63.07° crystal phases of Ag (Zhang et al., 2016; Tang et al.,
2018). From the Figure 3, the 20 diffraction angles at the range of 10° and 80° shows four dominant
peaks at 25.66°, 38.14°, 48.38° and 62.38° which are associated with distinct diffraction planes attributed
to anatase phase of P25 TiO, (Zhan et al., 2014; Sowmya et al., 2018). Peaks at 27.79°, 36.44°, 41.5°,
54.27° and 69.18°with distinct diffraction planes attributed to rutile phase of TiO, (Sowmya et al., 2018;
Tang et al., 2018).

(Coupled TwoTheta/Theta)

1400

T T T
E L] £

2Theta (Coupled TwoTheta/Theta) WL=1.54060

Fig.3 XRD patterns of Ag/TiO; catalysts

In the Fig.4 EDX analysis of prepared Ag/TiO, by a photochemical deposition method, shows the
proportion each of Ag, Ti, and Oz as 3.00%, 54.94% and 42.06% this indicated to the presence of Ag
nanoparticle in the sample.

MAG: 5060 x HV: 20.0 kV. WD: 10.2 mm

Fig.4 EDX analysis of Ag/TiO, catalysts
3.2 Time effect on photodegradation

The photodegradation of reactive red 195 has been studied at different irradiation time by using both
visible light and UV-A light with Ag/TiO. as catalyst. The photocatalytic degradation of RR195 was
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increased with increase of irradiation time. In case of visible light, the photodegradation was found
14.3% at 120 min irradiation but in case of UV-A 33% at 30 min photodegradation was observed.
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Fig.5. The photodegradation of RR195 using Ag/TiO. under a) UV-A, b) visible light sources at 25°C,
pH 6 and intensity for both light 27 W.

The effect of irradiation time on photodegradation of reactive red 195 is showing in Figure 5. Moreover,
in case of UV-A the dye was degraded at short time compared with visible light because of the dye was
reactive under UV light; so to made it reactive under visible light was doped by Ag. Consequently the
photodegradation efficiency of photocatalyst was increased with increasing irridation time (Azad and
Gajanan, 2017).

4. CONCLUSION

Ag doped TiO, composite photocatalyst has been prepared by a UV photochemical reduction process
and was investigated for enhanced photoactivity under UV and visible solar radiation. The prepared
catalyst used for degradation of reactive red (RR195) dye at various time duration and room temperature.
33% of RR195 was degraded under UV-A only at 30 min while 14.3% of dye degraded when irradiated
with visible light. Thus, because of dye reactive in UV region, so, Ag was doped on TiO,to increase its
activity in both UV and visible light. The effect of catalyst dose, light intensity, pH and RR195
concentration to photodegradation must be investigated for increasing degradation rate.
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ABSTRACT: Hydraulic systems, transforming the mechanic energy into hydraulic energy to transfer
it to a different mechanic system, are one of the most important R&D fields regarding energy saving.
Many studies are carried out regarding energy saving in hydraulic systems, thus relatively more efficient
system designs are improved step by step. In this study, a hydraulic test rig is used to simulate a 500 kN
press brake metal forming machine driven by a variable speed with the aim of energy saving. In the
drive system of the press brake machine, variable speed-controlled AC electric motor is used to drive a
constant displacement a gear pump. By means of an electro-hydraulic load sensing method, the load
pressure and flow rate under the specific operation condition are measured and send to this information
to the control system for varying speed of the electric motor. Thus, the gear pump can provide the system
requirements not more. This method can reduce to energy consumption. However, the dynamic
performance of this drive system must be analyzed and compared to that of a proportional valve
controlled conventional constant speed drive system to recognize the dynamic capability of the proposed
variable speed drive method in the press brake machine. For this aim, the cycle phases of the press brake
machine are simulated in experimental test rig to compare the dynamic performances of both drive
options under different part load conditions. According to obtained results, prospective suggestions are
presented.

Keywords: Hydraulic systems, press brake machine, energy saving, variable speed drive, dynamic
performance

1. INTRODUCTION

Hydraulic systems are mainly used in many mobile machine and industrial applications. Because these
systems have got a huge power density accordingly to their structure and it is easy to distribute such
huge powers via a hydraulic system. The hydraulic pump which converts the mechanical energy to the
hydraulic energy is generally driven by an electric motor in industrial applications (i.e. presses, casting
machines etc.). After the flow is generated by a hydraulic pump the flow, the pressure and the direction
of this flow are controlled by hydraulic valves. Finally, the hydraulic energy reconverted to the
mechanical energy by hydraulic actuators as hydraulic motors or hydraulic cylinders. It is possible to
occur many energy losses during this transmissions. There are a lot of different points that these loses
are seen in a hydraulic system. They are generally caused by volumetric and mechanic loses on pumps
and hydraulic actuators, the flow leakages in the pipelines and valves, the pressured drops especially in
connection fittings and valves etc. The system efficiency is described the difference between input
power and output power. Generally, overall efficiency of a hydraulic system is about % 40 (Stelson,
2011). On the other hand, these loses cause not only the low efficiency but also over heating problems.
To increase the energy efficiency and prevent the overheating problems, the people who design the
hydraulic systems in the field have been working on by designing smarter circuits, making proper pipe
installation, using more efficient circuit elements etc. Besides, component and system producer
companies spend considerable effort to improve their components and increase the performance and
efficiency. Moreover, they make researches for more efficient and smarter system concepts and
solutions by integrating different disciplines such as engineering with hydraulic engineering.
Historically, for energy efficiency purpose, by-pass valves, hydraulic accumulators, multi pump systems
and variable displacement hydraulic pumps are used. Today, the variable speed drive systems as the
most recent concept have been started to be used.

There are a lot of different concepts to control the speed in a hydraulic system for the energy efficiency.
There are mainly two options. The first one producing all capacity of the system then controlling the
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speed of hydraulic system by the help of hydraulic valves. The second one is producing how much it is
required. The second option is always friendly for energy saving but it is not same for the dynamic
performance aspect (Caligkan, 2018; Demirkesen, 2017; Lovrec, 2008). There are basically two different
way to implement the second concept. First one is variable displacement pumps. These pumps work
with hydraulic load sensing principle. There is always a hydraulic signal from the load line and there is
always an internal hydraulic signal for pump and the pump always compares these signals and produce
the flow accordingly the pressure differences between them. The second one is variable speed electric
motors. These motors work with electro-hydraulic load sensing principle. There is always an electric
signal from a pressure transmitter in the load line and there is always another electric signal from another
pressure transmitter in main pressure line for motor driver and the motor driver always compares these
signals and makes the motor rotate accordingly the pressure differences between them.

As it is known there are two different electric motor for such these applications. The first one is servo
motors. They provide energy efficiency and the required dynamic performance. But their costs for
investments, services and spares are too expensive to be implemented often. The second one is AC
electric motors. They provide also energy efficiency but the required dynamic performance. Generally,
it is experienced that the dynamic performance of the variable speed AC electric motors with electro-
hydraulic load sensing do not correspond the required dynamic performance without some applications.
In this study, a hydraulic test rig is used to simulate a 500 kN press brake metal forming machine driven
by a variable speed with the aim of energy saving. In the drive system of the press brake machine,
variable speed-controlled AC electric motor is used to drive a constant displacement a gear pump. By
means of an electro-hydraulic load sensing method, the load pressure and flow rate under the specific
operation condition are measured and send to this information to the control system for varying speed
of the electric motor. A real working scenario of 500 kN press brake machine was handled in order to
prove that the variable speed AC electric motor not only saves the energy buy also corresponds the
required dynamic performance for this application. A test rig was built to make experimental study to
search the energy consumption and the dynamic performance of a hydraulic system which is driven with
fixed and variable speed. Then the results will be evaluated.

2. MATERIAL AND METHOD

2.1. Characteristics of the Press Brake Machine

The press brake machines basically include a moveable table connected mechanically to two hydraulic
cylinders which work simultaneously. This structure is a big part of stable main body which includes
electronic and hydraulic systems. A press brake machine is used to press and shape the steel sheets for
the others manufacturing process.

In this study, a press brake machine whose capacity is 500 kN is considered to investigate. The main
reason behind this selection is there are approximately 5000 quantities press brake machines
manufactured annually in Turkey (Machine Magazine, 2018). The characteristic of the considered press
brake machine are given in Table 1.

Table 1 The technical characteristic of the considered press brake machine

Technical Features Symbol Value Unit
The Diameter of Piston Rode @D 125,00 mm
The Diameter of Piston Bin @d 120,00 mm
Cylinder Quantities 55 2,00 Adet
Working Pressure P 200,00 Bar
The Force of Pressing Fa 500,00 kN
The Flowrate Qp 34,00 I/dk.
Stroke 5 220,00 mm
The Velocity of Pressing Va 21,00 mm,/s
The Load Weight M 1000,00 Kg
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In this study, the operation scenario for the minimum thickness steel sheet that the press brake machine
is able to press is handled. This operation scenario is given in Table 2. Basically, there are 6 different
process in a pressing operation scenario. The first one is the waiting process which is needed to take out
the pressed steel sheet and put the new one. The second one is free fall process which the moveable table
falls till the level that the pressing process will begin. The third one is pressing process which the steel
sheet is pressed. The fourth one is the ironing process which is needed to keep the pressed steel sheet in
the same position for a while to give it a better shape. The fifth one is the decompression process which
is an important step to decrease the high pressure just a little bit. The sixth one is the back process which
the moveable table gets back to the beginning position. All of these processes take 30.8 minutes when a
steel sheet is pressed.

Table 2 The operation scenario of the press brake machine

- Time Speed Flow Flow Assumption | Pressure
No Process ] ] ] ; ] ) ]
(minute) | (centimeter/minute) | (liter/minute)| (liter/minute) (bar)

1 |wWaiting t1| 15 ] ] o 0

2 |Free Fall t2 | 0,8 15 220,78 34 70

3 |Pressing t3| 9.2 1,03 15,2 15,2 100

4 |lroning 4| 2 0,25 3,68 3,68 90

5 |Decompression | t5| 2 0 0 0 70

6 (Back t6 | 1.8 2 33,85 33,85 85

In a press brake machine, there are basically three different main systems that are i) mechanic, ii)
hydraulic and iii) electronic systems. The hydraulic system is one of the most important system for a
press brake machine. Because this system provides all required power for pressing and the remaining
movements. The electronic system is the other important system which controls the hydraulic system.
There are a number of researches that are stuied on to improve the efficiency of the hydraulic systems
(Bostan, 2011; Obut, 2009). The hydraulic system of the press brake machine which is considered in
this study is given within Figure 1.
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Figure 1 The hydraulic system of the considered press-brake machine (right side) and the hydraulic test
rig (left side)
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In the hydraulic system of the press-brake machine, there is a fixed displacement gear pump (0.1) driven
by an AC electric motor (0.2) which is fixed speed. There are two proportional directional control valves
(1.1; 2.1) to control the movements of the cylinders. There are two hydraulic cylinders (1.0, 2.0) to
provide required power to moveable table for the processes. The maximum required power is calculated
according to the pressing process because this process needs the maximum power for pressing and
shaping. This process is only %18 of the total process. It means that the system always produces %100
capacity for only single %18 part. This is the critic point the energy loses are caused.

2.2. Hydraulic Test Rig

To implement a comparative experimental study, a hydraulic test rig has been used. The hydraulic test
rig can represent the considered press-brake machine in the perspective of hydraulic system. Therefore,
the hydraulic cycle of the press-brake machine was simulated by the hydraulic test rig which is
composed of a number of components numbered as 1) hydraulic manifold, 2) pressure relief valve, 3)
proportional flow control valve, 4) proportional pressure relief valve, 5-6) pressure sensors, 7) flowmeter
sensor, 8) gear pump, 9) AC electric motor and 10) hydraulic reservoir as shown as Figure 1. In order
to simulate the considered press brake load, proportional pressure control valve was used. For
maintaining and setting the drive speed of the electric motor, a control system was used. In the control
system of the test rig, motor frequency driver, an external controller and a computer were utilized.

2.3. Test Method and Set-up

To search if the variable speed control concept with AC electric motor provides not only energy
efficiency but also the required dynamic performance, two different experiments were carried out. The
first one was fixed speed method. To implement this, the scenario was loaded into the external controller.
And the motor frequency driver was set to turn at 1500 RPM. After that, the second one was variable
speed method. To implement this, the same external controller was used without any differences.
Because the scenario is the same for both options. But in that time, the motor frequency driver was set
to turn accordingly the pressure differences. To provide this, a PID logic was loaded into the motor
frequency driver. To get the results a computer was used. That computer has got a system to get the
results from sensors. The complete experiment structure and its diagram are seen in the Figure 2.
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Figure 2 Hydraulic test rig, data acquisition and controller mechanism

The scenario of the press brake machine which was handled is for the steel sheet with minimum
thickness which the press brake machine presses ever. There are six different processes for a single
material which will be pressed. In that scenario, there is only one assumption made for the
decompression process. In reality while the decompression process, the pump is not used, because the
aim of this process to make the system relax. In the ironing process, there is a high pressure in the
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cylinder and before setting this high pressure free, it is better to reduce it. That is the reason why in
decompression process the only action was made to open the valves. Because of this reason, the
assumption was made for decompression process is acceptable.

To make a speed control with electro-load sensing, it is required to define a load sense pressure. To
define it, the catalogues of proportional valves were searched, and this pressure was set as 10 bar (Eaton,
2009). To make the first test with fixed speed control, the command signal was given to both external
controller and the motor frequency driver. The complete process is 30,8 minutes. After it was completed,
the results are captured in the computer. To make the second experiment with variable speed control,
the command signal was given to the same components. The complete process is 30,8 minutes. After it
was completed, the results are captured in the computer.

3. RESEARCH FINDINGS

3.1. Power Consumption Performance

The results for the energy consumption are given in the Figure 5 and Figure 6. When the results are
considered, it seems that the system nearly consumed the maximum energy independently from the
required energy in fixed speed control method. However, when the results for variable speed control
method are considered, the system always try to consume how much it is required.
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Figure 5 Power consumption graph for fixed speed control
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Figure 6 Power consumption graph for variable speed control

3.2. Dynamic Performance
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When the graphs within Figure 7 is considered, it is seen that dynamic performance of the variable speed
control method displayed as that of the fixed speed control method in the context of pressure. In the
graph the red one belongs to variable speed control method and the blue one belongs to fixed speed
control method. The only big difference between two methods seems in decompression process.
However, this difference can acceptable because the process cannot affect the pressed sheet metal
material in the press brake machine. As it is remembered, this process exists only to reduce the pressure
of the system. To understand if the dynamic performance of variable speed control method is enough
for the real system, it should be compared with the dynamic performance of fixed speed control method.
Because in reality, it is often seemed that fixed speed control method is used for press brake machines.
When the characteristics of graphs are considered, it can be said that the dynamic performance of
variable speed control method is convenient for the required dynamic performance.

The only criteria of dynamic performance is not the pressure. The flow is also an important criterion of
dynamic performance. When the graph within Figure 8 is considered, it is clearly seen that dynamic
performance of variable speed control method is convenient. There are some little differences between
two methods. Especially the red graph belongs to the variable speed control method followed more
floating way when compared the one of fixed speed control. This is caused by changing the electric
motor rotate period according to the pressure difference.
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Figure 8 Flow rate-time graph for two methods
4. DISCUSSIONS AND CONCLUSIONS
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When the methods are compared according to their average power consumptions (Table 3), the variable
control speed method consumed % 70 less energy than that of fixed control speed. Furthermore, the
variable speed control method increased the system efficiency from % 10 to % 46. By the help of these
results, it is obviously proved that variable speed control method is more useful than that fixed speed
control method in the aspect of energy consumption and efficiency.

Table 3 Energy efficiency of the methods

Nol Method Prnce_ss Time input Output Er|e-rg'|,r
(minute) |(Power{kW)| Power (kW) | Efficiency
1| FixedS.C 30,8 11,6189 1,2016 10%
2 | Variable S.C 30,8 2,6965 1,2439 46%

According to the results of the conducted experiments, the variances of two different methods according
to the ideal scenario are given with in Table 4. When the results given in Table 4 are considered, there
are not such big differences between the variable speed method and the fixed speed method.

Table 4 The variances of two methods according to ideal

Avarege Avarege Compared
No Method Variance Over | Variance Below P
. . Values
Ideal Ideal
1 |Fixed Speed 4% 5%
- Pressure
2 |Variable Speed 6% 6%
3 |Fixed Speed 4% 2%
- Flowrate
4 |Variable Speed 6% 4%

As a final conclusion, variable speed control method can provide not only energy saving and better
efficiency, but also the required dynamic performance. As a future work, a real mechanic structure of a
press brake machine can be added to the experiment structure and made a real pressing cycle with a real
steel sheet in order to prove if the dynamic performance of variable speed control is convenient for a
real pressing cycle or not.
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0O 22. ENVIRONMENTAL SOUND RECOGNITION WITH VARIOUS FEATURE
EXTRACTION AND CLASSIFICATION TECHNIQUES
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YUnkara Yildirim Beyazit University, Ankara, Turkey
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ABSTRACT: This paper proposes “An Environmental Sound Recognition with various feature
extraction and classification techniques” for environmental sound recognition. Study in Environmental
Sound Recognition has become popular topic in recent years. In the past decade, research on the
Environmental Sound Recognition area has accelerated. ESR has important role on intelligent computer
systems and robots for the purpose of identification, recognition and discrimination. In this survey, I
will put forward a survey on which various feature extraction and classification techniques is better to
recognize environmental sounds. It includes these parts: (i) basic environmental sound-processing, (ii)
feature extraction techniques, (iii) classification techniques, and (iv) performance comparison of
selected techniques. Finally, concluding remarks and future research and development trends in the ESR
field will be given.

Keywords: Environmental sound recognition, feature extraction techniques, classification technigues
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ABSTRACT: Food waste have been stated food spoilage or turning to waste, food used for
consumption. Food wastes are usually directly proportional with nutrition and purchasing habits. This
work have been conducted primary school children studying that foundation and public school the
purpose of creating awareness against food waste. Investigative have been made 5-8 age group students
who foundation school (FS) and public school (PS) studying situated in Konya that random sampling
method selected and with total 46 student to survey development (11 question). Applied survey have
been found as 0,718 validity and credibility. 36 % of the FS students participating in the survey stated
that the most money was wasted, PS have been stated 71.4 % in proportion as of factors money, food,
time and energy. While at FS have been found that plate waste was not PS have been detected the same.
Food waste have been found students who studying FS 40 % wasting cereals while PS 33.3 % has been
identified all nutritients. However, general knowledge is inadequate about food waste though has been
detected waste can be prevented known by the majority. Accordingly, there are requirements intended
for applications food waste to reduce, awareness have been determined should be started at early age.

Keywords: Food waste, education, waste

1. INTRODUCTION

A regulation has been issued in order to contribute to nature and recycling giving priority to reuse by
minimizing waste by giving sustainability the idea of “Zero Waste” in Turkey 2018 According to the
regulation, it is aimed food waste in biodegradable wastes and to prevent food waste (Sifir atik
yonetmelik taslagi, 2018). In accordance with, “food and kitchen waste” has considered as the perfect
source with high organic content existing in every corner of the (World (Sindhu et al., 2019). If food
loss; has occured after consumption of suitable materials for human consumption with extinction,
degradation or disposal (Parfitt et al., 2010). The resulting losses has covered the entire process from
field to table (Parfitt et al., 2010; Lipinski et al., 2013; Demirbas et al., 2017). Generally, half of all
foods in the world has wasted or destroyed before or after consumption (Parfitt et al., 2010). “Food
waste” has evaluated as animal feed and fertilizer in the industry with renewed legislation, regulations,
standards and rules. Recently has seen substantial increases in food alternative waste management
system in Turkey (Demirbas and Evren 2018). Food loss has composed the important part of the food
expenditures of the population (Buzby and Hyman, (2012). According to the data estimates of Food
Agriculture Organization (2013), production of food for individuals to consume almost 1/3 has
disappered or discarded every year.

According to zero waste regulation: food waste; means any substance or materials that are disposed to
or discontinued by the natural or legal person holding the producer (Sifir atik yonetmelik taslagi, 2018).
If food loss, food to be consumed has expressed as a decrease in the amount of during the supply chain
(Artik et al., 2011). In both definitions, it refers to the unused parts of foods and the parts left to nature.
The terms has differentiated the amounts of food thrown. In developed countries, the amount waste or
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loss of food has not considered “throw is cheaper than reusing” with principle (Sifir atik yonetmelik
taslagi taslagi, 2018).

Arrangements including student-family-school management and teachers should be given children who
constitute the future of the society. In order to establish nutritional awareness among the students in
early childhood (Sanlier et al., 2019). The aim of this study is to raise awareness of waste in early
childhood by teaching what food waste is. In addition, it was planned to develop a questionnaire by
measuring the readiness levels of children by means of the survey method. The importance of food waste
on questions and how to reduce the practical information is seen as a sub-goal.

2. MATERIAL AND METOD

The research was conducted with descriptive research model. The universe has comprised of students at
the primary education level of the 5-8 age group who are studying in Konya private(PS) and state
schools(SS) depend on the Ministry of National Education. Among these schools, a list of (PS) and (SS)
in Konya was made; The students who were randomly selected from a state and a private school (46
students) was composed sample of research. The questionnaires were applied to the classes of the
teachers who accepted to participate in research in the 2018/2019 academic year by obtaining permission
for the survey. The questionnaire used as data collection tool was developed by the researchers and has
enriched with visuals for students to understand. The validity reliability of the developed questionnaire
was tested and factor analysis was performed. The obtained datas were determined with statistical
program by comparing the readiness levels of SS and PS students.

2.1. Research Findings

The data collection tool used in the research has consisted except demographic features from11l
questions. Factor analysis of the questions was found as 5.

As for the demographic characteristics, because of the fact that was small the age scale of the group
information was taken from their teachers. According to this, there are students participating in the study
21in SS and 24 in PS. It is seen that 80% of the students are 7 years old and there are more men in PS
(n:12) than women in SS (n:13). Validity reliability of the questionnaire while was found in the
preliminary assessment 0.718 (in 25 randomly selected students) sampling applied was found as 0.572
(a). According to (George and Mallery 2003) the survey was continued to be questionnaire acceptable.

Table 1. Waste food survey results in Private (PS) and State (SS) schools (n:46) percentage and averages

Private School State School

Questions Percent% Mean£SS Percent% Mean£SS
1: What do you think of when it comes to waste?
Money 36 4.80
Energy 16 4.80
Time 4 2.72+£1.59 0.00 4.09+1.6
Food 28 19.00
Entire 16 71.40
2: What is waste food?
Waste 36 14.30

. 1.6£0.48 1.85+0.35
Plate residue 64 85.70

3: How do you leave your plate after eating?
Clean 100 1.00+0 85.70 1.14+0.35
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Dirty 0 14.30
4: Increased meals garbage?
Yes 4 19.00
1.96+0.2 1.8+0.40
No 96 81.00
5: What foods would be wasted?
Vegetable Fruit 12 0.00
Sea foos and meat 20 33.30
Grains 40 4.80
Milk and dairy 3.2+1.57 3.61+1.28
product 4 26.80
Entire 4 33.30
Unknown 20 0.00
6: Which would waste more?
Vegetable Fruit 4 9.50
Sea foos and meat 8 47.60
Grains 20 4.16+1.24 4.80 3.04+1.53
Milk and dairy
product 4 4.80
Unknown 64 33.30
7: In your opinion, which food can you waste?
Market-place 0 19.00
Distribute 4.0 14.30
Store 0 0.00
Storege 0 0.00
Cooking 40 7.5+1.32 0.00 6.52+2.76
Service 0 0.00
Plate 12.8 0.00
Entire 80.0 66.70
8: Are food wastes harmful to the environment?
Yes 68 23.80
No 28 1.36+0.56 66.70 1.85+0.57
Unknown 4 9.50
9: Can food waste be used in different areas?
Fuel 8 19.90
Kompos 4 14.30
Animal nutrition 16 4.16+1.31 19.00 3.42+1.66
Food 8 0.00
Entire 64 47.60
10: Can food be produced from food waste again?
Yes 88 76.20
No 8 1.16+0.47 9.50 1.38+0.74
Unknown 4 14.30
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11: Can food waste be avoided?

Yes 100 71.40
No 0 1.00+0 14.30 1.42+0.74
Unknown 0 14.30

When Table 1 data were analyzed, significant differences has observed of PS and SS students in between
answers of some questions (question 5 and 6). Students participating in research “what do you think of
when you say food waste” of question; while there was no significant difference between the answers
of the students in the PS money, time food waste and energy all of the factors has stated what wasting
(71.40 %). PS students said that they did not leave any food residue in their plates if 14.30% of the SS
said that left of dirty their plates.

To being different in education in private and public schools with eating at school it is thought that
affects the way students leave their plates. In the question of the different uses of food waste (question
9), the level of knowledge of students in private 80% and public schools 66.7% was found to be similar.

Table 2. Comparative ANOVA analysis intended for food waste of private (PS) and state (SS) of
schools (n:46)

Qestions Means +SS F Sig.

Ides 3.37 1.73 8.42 0.006
Waste 1.74 0.44 2.84 0.99

Plate 1.06 0.25 3.98 0.52

Increased food 1.90 0.31 2.70 0.107
Waste food 3..43 1.50 0.58 0.447
Mare waste food 3.65 1.50 7.37 0.009
Food waste 7.06 2.14 2.54 0.117
Nature effect 1.58 0.61 8.66 0.005
Uses fields 3.82 1.51 2.78 0.102
Food production 1.26 0.61 1.50 0.227
Prevent 1.20 0.54 8.30 0.006

SS and PS (Table 2) compared to ANOVA, it was found that they did not know of food was more
wasted despite they know of waste food (question 6) (F=7.37; p<0,005).

“What is your mind about wasting?” and ”Can food waste be avoided?” the answers to the question of
studenst betwween there has not difference as statistically. In the application of the questionnaire, it is
considered that the students are given answers by conscious in the last questions.

3. DISCUSSION

Nutrition is one of the most important factors affecting growth and development in childhood
(Celikoyar, 1988). Early childhood is a period in which children started putting signs and definite stand
against food. This period which children choose food too much is a difficult but temporary period for
their parents and teachers (Kutluay Merdol, 1999). It should be the target of teachers and families to
plan meals, improve eating behavior and gain positive eating habits in early childhood (Ada, 1998).
Therefore, in our study, students are dealt with primary school first grade 6-8 age group. It is thought
that the wastes, which are one of the cases where parents and teachers complain the most, are caused by
the food selection of the students. Therefore, awareness is needed against waste. Because early
childhood period before the transition to school is known as the period of eating habits (Uniisan, 2001;
Terzi, 2005; Kobak and Pek, 2015). During the time spent at the school, students consume an average
of 15% of their daily nutrition. A legal basis of the students' nutrition application has not been established
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in our country. In our research, there is generally eating time application in this student age group
(Giineyli, 1986). 50% of the sample of our research is female and 50% is male. When the effects of
nutrition on gender are examined, it is thought that it may affect the responses. According to Demirezen,
male students often eat more fatty and sugary foods than female students and eat more fast-food type
foods. In addition, there are differences between the genders in the direction of adding salt to foods,
consumption of veal, mutton, salami, sausage and eating fruits, vegetable food, dried legumes
(Demirezen and Giilhan, 2005). According to the 2014 report of the World Health Organization (WHO),
around 1 billion people in the world suffer from hunger shortage; 1.4 billion people sufferfrom
overweight and about 2.8 million people die each year due to their excess weight. In addition, it is
estimated that at least 2 billion people become ill as a result of food poisoning due to contamination
during the food supply phase (World Bank [WB], 2015). In 2008, according to the total consumer and
retail food loss analysis in the United States, at the first three, meat, poultry and fish (41%); vegetables
(17%); and dairy products (14%) determined to be wasted (Buzby ve Hyman, 2012). According to
Premanandh, almost one-third of every food purchased in developed countries is a source of waste as
household food waste. These loss rates are stated as 15% of total production in cereals and legumes and
35% in fruits and vegetables (Premanandh, 2011). It is reported that 5% of the food in consumption and
household stage are waste or loss in Turkey (Tatlidil et al., 2013). It is detected that although the students
know about the waste, they did not know which food was wasted (PS %64). The reason is thought to be
related to the age ratios of the students applied to the survey. . Although schools are selected as full-time
schools, it is thought that the differences between the private school and the public school may be reason
that they are not ate meal in public school (Although there is eating time). Meal time, snack number and
waste reason is also an important factor in terms of waste. It is known that children do not like products
with sugar-free food and create waste on their plates (Uniisan, 2001; Terzi, 2005; Kobak and Pek, 2015).
According to FAO's report, 95% of food losses occur at the stage of transport of products (FAO, 2013).
In the questionnaire applied to students, 80% of the students in the private school, 66,70% of the students
in the public school, answered the question of “which food can be wasted”. Their answers were “all of
them”. With this question, it is concluded that students think that the products are waste in many areas
such as transportation, storage, cooking, dish, service. In our study, the students think of waste as food,
but those who read in private school think as money (p<0.05 Table2).

According to the studies, many measures are taken to reduce food waste. Reducing waste with zero-
waste regulations are planned in Turkey. “Inviting women with zero waste contact”, "Environmental
consciousness for generations on the way to 2023” ,“Zero waste”, "Waste of bread,” “food loss and
waste food in food sector”, ”Zero waste in the table such as projects with the aim to prevent has studied
prepared and supported by the coordination of the Ministry of Environment and Urbanization in our
country 2018 years. Many countries or regions, state policies are organized non-governmental
organizations are working on the issue and taking measures together with the private sector such as in
our country in order to reduce or eliminate the negative effects of this problem almaktadir (Sifir atik
yonetmeligi taslagi, 2018) (Figure 1).

Figure 1. Waste visuals (Sifir atik yonetmelik taslagi, 2018)

Effictive use of factors production and consumption, awareness raising of consumers, promotion of food
production, promotion of local foods and minimization of losses should be supported by international
funds. States has taken decisions to prevent food waste in their internal laws. For example mn France,
food is consumed by supermarkets thrown away but has taken measures (Artik et al., 2011). According
to the results of the survey, although the knowledge level of children is limited about wastage according
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to question 11 they think that food waste can be prevented (F = 8.3; p <0.05). Furthermore, students of
answer about whether of waste food is harmful to nature has created the perception that waste should be
avoided (question 9) (F = 8.66; p <0.05).

4. RESULT AND SUGGESTION

Accordingly, to reduce food waste;

* There may be wastes in every area should be taught in schools starting from early childhood,

* The implementation education curriculum should be taken to ensure that is the same in the State and
Private schools,

* Food waste should be explained of people and nature; social, cultural and psychological as impacts,
* How the assessment to do in waste management should be supported by practical training,

* The menus should be planned by taking into consideration the hygiene rules when was made of food
recycled,

* In this respect, it is thought that many fields such as national education, university, local
administrations and media should work by supporting each other.
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ABSTRACT: In recent years, the use of thin films for several purposes has been increased rapidly.
The performance of thin film coated on the material is related to the sensitivity of electronic dip
coating devices. Especially, the differences in production techniques and production conditions
reveal many features in thin films. With the development of technology, new production
technologies and techniques that may be alternative to each other in the production of thin films
have been emerged and developed. Although the sol-gel dipping method does not have a very old
history, it has been an important technique for gaining new properties to glass and ceramics.

In this study, the production, software, design and sensitivities of the device used in dip coating
technique, which is one of the sol - gel coating techniques, were taken as the main issues. A new
device has been developed to coat glass sheets of 50 cm long and produce substantially transparent
conductive layers. In this new device, glass carrier arm is used to dipping them into a solution at a
certain speed, waiting certain time period and removing them at the same speed in order to coat the
surface with the colloidal suspensions formed by the solid particles in the prepared liquid named as
sol. The device has been designed in laboratory environment, the software has been developed for
arranging speed and waiting time period with manual and Bluetooth control. The performance of
homemade dip coating device was evaluated according to optic and atomic force microscopy images
and thin film thickness determined with special equation. According to the results, the film thickness
of coated samples was almost 7 micrometres and the surface of the films was observed smooth with
cracks.

Keywords: Dip coating, dip coater, thin film, sol-gel

1. INTRODUCTION

Surface coating; is the process of obtaining a new surface layer by coating the surface of the main
material of a metal or alloy known in a chemical composition different from the main material (URL 1;
Mugla, 2010). Coating technologies developed to provide a new and more functional characterization
beyond the existing properties of the base material contribute not only to architecture but also to many
areas. It is applied to prevent wear, tear, impact, corrosion and scouring, as well as to improve decor,
optical, thermal, electrical, mechanical and chemical properties (URL 1; Ozel, 2013).

1.1. Sol-Gel Process

The concept of “sol-gel” is formed by the abbreviation of solution-gelling. Thanks to sol-gel technology,
which provides a versatile approach in the synthesis of inorganic polymers and organic-inorganic hybrid
materials, homogeneous inorganic oxide materials with desired properties can be obtained at room
temperatures without the need for high temperatures required for conversion to inorganic glasses
(Karasu, 2018). General steps of sol-gel method; hydrolysis of the precursor, alcohol or water cohesion
of sol-gel active species, gelation, aging, drying, high temperature process (Ozler, 2007; Akinc1, 1995).
Coating procedure mainly applied in the gelation step of sol-gel method and dip coating is one of the
mostly applied method for thin film preparation. Dip coating has been extensively utilized for research
purposes owing to the positive features of the method such as convenient and facile approach. In Figure
1 the sol-gel method basic nano material production steps were given.
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Figure 1. Sol-gel basic steps for nanomaterial production

1.2. Dip Coating

Dip coating method is the most important and widely used method among the coating methods to be
made by using so-gel solution. The method is a film coating process which is carried out by dipping the
prepared solution into a container and dipping the material to be coated in a solution without being
subjected to vibrations at a certain and constant speed (Evcin, 2006; Evcin, 2016).

)z A )=

T

Figure 2. Dip coating process stages

e i

Dip coating occurs in five stages. These are immersion, startup, deposition, drainage and evaporation.
In immersion stage the substrate is dipped into the coating solution at a constant speed. The substrate
remains in the solution for a designated time (30 seconds are recommended.), and then it is withdrawn
with a same speed during startup. In deposition stage while the substrate is being pulled out, the thin
film coating starts to be deposited on it. The thickness of the coating is directly dependent on the speed
by which the substrate is being pulled out. The slower pull, the thinner the coating layer. In drainage
step, excess liquid is drained from the substrate surface. Finally, solvent starts to evaporate from the
surface of the substrate to form a thin film during evaporation. If the solvent is volatile, this step might
happen in step 3 (Kakaei et al., 2019; Aegerter & Mennig, 2004). Figure 2 shows these steps
respectively.

After the coating process, Equation 1 is used to calculate the thickness of the coating. The thickness of
the film formed after the coating process; the density and viscosity of the prepared solution, the speed
of dip, surface tension and gravity may vary (Brinker,2013; Gungér & Gilingor, 2015).

2
h = C.(:L)dl (Equation 1)
78 (pg)?
(h: Thin film thickness, c: Constant (0.944), n: Viscosity, U: Dipping speed, y: Surface tension, p:
Density, g: Gravitational acceleration)

Because of the high prices of the dip coating devices, the lack of product in the market which is able to
coat long materials, easy to apply procedure and the construction prices with cheaper than the market,
developing a new dip coating device to coat glass sheets of 50 cm long and produce substantially
transparent conductive layers was conducted in laboratory environment.

In this study, the design of the Dip Coating system based on the use of manual and bluetooth controlled
step motor driver unit and the associated mobile unit will be explained. Owing to this system designed
in the laboratory, thin films were coated on both sides by dipping the glass material into the prepared
solution.
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2. MATERIAL AND METHOD
There have been 4 steps followed to design dip coating device. These are provision of carrier arm,
software development, construction of outline profile and construction of bottom platform.

2.1. Provision of Carrier Arm

Linear actuator of 500 mm long was provided as a carrier arm which is mainly designed for lifting and
pushing movements of any objects. Actuator with the features given below was supplied:

Operation Voltage: 12/24V

Load Capacity: 6000N

Speed: 2 mm/s for 12 V, 4mm/s for 24 V

Stroke: 50 mm to 500 mm

Operation Temperature: -20 to +40 °C

Limit Switch: Built-in, Factory Preset

2.2. Software Development

Arduino uno programing platform was used for controlling of actuator. In Figure 3 basic diagram of
Arduino uno is given. Arduino is a physical programming platform consisting of an I / O card and a
development environment that includes an application of Processing / Wiring. In the hardware of
Arduino, one microcontroller such as ATmega328, ATmega256 and ATmega32u4 and other auxiliary
parts for programming and connection with other circuits is placed. Each Arduino board has at least one
5 volt regulating integrated and a 16MHz crystal oscillator (some with ceramic resonator). Arduino
cards do not need an external programmer for programming, because the microcontroller on the card is
pre-written with a bootloader program (URL 2).

MADE
INITALY
. ®

ARDUINO

e Arduino 's basic card.

o It has ATMega328 microcontroller.

e It has 14 Digital I / O Pin, 6 PWM
Output, 6 ADC Input.

o It has 32 KB Flash memory.

WAl ARDULING. CC
. .

Figure 3. The schematic diagram of Arduino Uno (URL 2)

Arduino development environment (IDE), Arduino bootloader (Optiboot), Arduino libraries, AVRDude
(Arduino remote microcontroller programming software) and compiler (AVR-GCC) constitutes the
basic structure of Arduino.

Arduino software consists of a development environment (IDE) and libraries. The IDE was written in
Java and is based on the environment of processing. The libraries are written in C and C ++ and they
are compiled with AVR-GCC and AVR Libc. Arduino source codes are available in here. The Optiboot
component is the bootloader component of Arduino. This is the component that enables the
programming of the microcontroller on Arduino cards (URL 2).
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The most important component that makes Arduino so popular is the Arduino libraries, which enable
everyone to program without having to have detailed knowledge of the microcontroller. A list of
Arduino libraries is available here. Arduino libraries come with the development environment and are
located under the "libraries"” folder. By examining the code, you can see how the microcontrollers are
programmed and the structure of the libraries. Finally, it is used to program the compiled code in the
AVRDude component (URL 2).

In this study, for programming of Arduino C language was used and speed arrangement was conducted
with regulating of the voltage receiving by actuator. When the voltage was adjusted to 12 V, the actuator
moved with a speed of 2 mm/s. The designed machine can be controlled with manual keypad and
Bluetooth of mobile phone. There are four options defined with programming such as stop, downward,
upward and wait 30 seconds before going upward. Small part of a code used for the downward
movement of the carrier arm is given in Figure 4.

void loop() {
key = keypad.getKey();
veri = Serial3.read();

Serial.println(key);
1

if(veri){
Serial.printin(veri);

}

if (veri =="'d" | | key =="*')
{
Icd.clear();
lcd.setCursor(0, 0);
Icd.print("Going DOWN");

Figure 4. A small part of code used for the downward movement of the carrier arm

2.3. Construction of Outline Profile
Outline platform appropriate for length of material which will be coated was constructed from iron rods
with 2 m long. In Figure 5 the construction process of outline profile was shown.

2.4. Construction of Bottom Platform

A bottom platform was made to ensure balance between dipping arm and dipping container with screws.
In Figure 5 the picture of bottom platform is given. The AutoCAD drawing and the final picture of the
device is given in Figure 6.
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Figure 6. (a) AutoCAD drawing of dip coater and (b) the picture of final device
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2.5. Performance Experiment

To Determine system performance, three experiment was conducted with different sols prepared with
sol-gel method. The experiments were carried out with the procedure given below:

Substrate, which is glass sheets of 500 mm long, was cleaned with 2-propanol and purified water
Plates were immersed into sol with 2 mm/second velocity.

The plates were waited for 30 seconds into the sols before pulling out.

The plates were withdrawn from the sol with same speed (2 mm/second).

They were dried in a desiccator for 1 hour at room temperature.

Finally, they were subjected to heat treatment in an oven for 1 hours at 600 °C.

oL E

The performance of device to produce thin films was evaluated according to the optic and atomic force
microscopy images of this experiment and thin film thickness determined with equation 1.

3. RESULTS AND DISCUSSION

Totally 3 samples were prepared with dip coating experiments. Optic microscopy images of samples are
given in the Figure 7, 8, 9. Different extension rates were used to take these images. 200pum, 100 pm,
20 pm and 10 pm are the zoom in ranges used for these samples

(b)

Figure 7. Optic microscopy images of samples (a) image of sample 1 with 200um zoom in, (b) image

of sample 1 with 20 um zoom in

Figure 8. Optic microscopy images of samples (a) image of sample 2 with 100um zoom in, (b) image
of sample 2 with 10 um zoom in
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-

Figure 9. Optic microscopy images of amples (a) image of sample 3 with 100pum zoom in, (b) image
of sample 3 with 10 um zoom in

According to optic microscopy images, there were cracks formed on the surface of sample 1. In the other
samples, cracks are not so apparent. The main reason of these cracks may be the heat treatment at high
temperatures. Atomic force microscopy image of samples is given in Figure 10, 11, 12. Moreover, from
atomic force microscopy images roughness of the samples were calculated. The average roughness value
of samples is 1.797 nm for sample 1, 1.98 nm for sample 2 and 1.678 nm for sample 3. These images
show that the surface of the samples is smooth with a few peak points. Especially in sample 3, peaks are
less than the other samples. When the roughness values of samples were evaluated, they are acceptable
and show that the surface of thin films produced with this machine are very smooth (Mardare and Hones,
1999).

28 nm

Figure 10. Atomic force microscopy image of sample 1

Figure 11. Atomic force microscopy image of sample 2
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0.00 um

Figure 12. Atomic force microscopy image of sample 3

Also, thin film thickness was calculated according to Equation 1 and it was measured with profilometer.
In Table 1, results of calculated and measured film thickness values and parameters used for calculation
are given. These results are acceptable because the coating layer thickness is getting thicker closed to
uncovered area of the glasses. Therefore, measured film thickness was found smaller than the thickness
calculated with equation 1. The features of the sol are one of the main factors affecting the thin film.
The dilution of chemicals and solvents used for the preparation of sol may affect the thin film thickness.
Furthermore, the withdrawal speed is also important, the smaller speeds reduce the thin film thickness.

Table 1. Calculated and measured thin film thickness values of samples

Samples Parameters Values Calculated Thin | Measured
Film Thickness | Thin Film
(um) Thickness
(Lm)
Sample 1 Viscosity (mPa.s) 1.5 6 0.5
Surface Tension (dyn/cm) 23.5
Density (g/cms) 0.83
Dipping speed (mm/s) 2
Sample 2 Viscosity (mPa.s) 2 7.2 0.5
Surface Tension (dyn/cm) 23.5
Density (g/cms) 0.84
Dipping speed (mm/s) 2
Sample 3 Viscosity (mPa.s) 2.5 8.3 0.5
Surface Tension (dyn/cm) 21.7
Density (g/cms) 0.88
Dipping speed (mm/s) 2

4. CONCLUSION

Dip coating is an industrial coating process to manufacture bulk products such as coated fabrics and
specialized coatings for example in the biomedical field. Moreover, it is one of the mostly used method
to prepare coated materials with thin films especially for research purposes. By the help of this process,
it is possible to produce thin films on any object. In this study, the homemade dip coating device, which
has an ability to coat long objects up to 500 mm, was designed and built in laboratory environment with
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very cheap cost. The cost of this device is 10 times lower than similar products in the market and all
equipment used for this device was very easy to find. According to optic and atomic force microscopy
images, thin film thickness determination and roughness measurements, performance of this new
machine was found successful and suitable to use for coating of long materials.
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ABSTRACT: This paper tends to give a general overview regarding the situation of energy efficiency
for public building in Albania. As first attempt, will be their classification based on energetic viewpoint.
Classification is based in many factors like: destination, users, time of operations, thermal comfort, etc.
Based on this analysis 6 type of public buildings are distinguished: hospitals, kindergarten, schools,
universities, dormitories, institutions of central and local government. Also an analysis of their energy
behaviors is made in order to highlight their weaknesses. Analysis put in evidence that due to the design
and construction the existing building stock is not in compliance with the laws and their regulatory,
regarding energy performance. Electricity represent the main primary energy source since this sector
has a highest electricity dependence and consumption. Other identified primary energy sources are:
diesel oil, pellet and natural gas, used mostly for heating during winter season or domestic hot water
production. Most of buildings do not meet minimal thermal comfort standards and suffer from a poor
thermal insulation, so most of energy is consumed for heating or cooling. Another problematics was
building operation and management, which is poor or inexistent. Due to this heat loses from air
infiltration represent 20+-40% of total heat loses in the building. At the end some conclusions and
recommendation are given in order to improve energy efficiency and thermal comfort in public building.

Keywords: Public buildings, energy efficiency, building typology, thermal comfort, thermal insulation.

1. INTRODUCTION

Albania faces challenges to face in the short term on the issue of energy performance in buildings. As a
candidate country for membership in the European Union, Albania must follow the overall European
policy orientation by adapting its legislation and other development orientation instruments. Albania
today faces the challenges of development and a constant transformation of the economic, social,
cultural and environmental context. In Albania there is a phenomenon different from other European
countries, which have a lower energy consumption in the building sector compared to the industrial and
service sectors (see Figure 1) JAEA 2017]. In Albania, the building sector is one of the largest consumers
of electricity and especially electricity. This sector in 2017 recorded a total consumption by households
of 54% of final electricity consumption where the largest percentage goes for space heating, 60% of it
and the remaining 25% goes for water heating [AKBN 2016].

®m Industry

® Transport

37,7%

Residential, Tertiary,
Agriculture

m Non-Energy Use

Figure 1. Final energy consumption by sector in Albania

As we can see the electricity consumption from the buildings and services sector is dominant over the
industry sector. This means that there are great opportunities for increasing efficiency in these sectors,
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with the aim of reducing energy consumption. Therefore, attention should be paid to energy efficiency.
In this case, the construction sector holds great potential for savings and may turn to a low carbon sector.
Although there are many opportunities to improve energy efficiency in the public buildings sector,
overlapping and not clearly defined policies to guide these opportunities in Albania remain to be
significantly improved. Designing intelligent policy packages is not a simple process, but requires
setting energy performance standards for end users. It is also not known how the building sector should
be structured for the purpose of policy making, in the sense of the great potential for energy savings to
reduce carbon emissions, and where this potential is concentrated in public buildings. Finally, it is
necessary for the Government to know the cost of achieving savings and achieving energy performance
standards in public buildings with a view to procuring "green™ during the reconstruction of these
buildings.
Main objectives of this paper are:

v" Classification of public buildings based on energetic viewpoint. Factors that influence this
classification.
Analysis of their energy behaviours, in order to highlight their weaknesses.
Identifying primary energy sources.
Recommendation to improve their energy efficiency and thermal comfort.

AN

2. MATERIAL AND METHODS

Public buildings in general were built here before the 1990s. Unlike private residential buildings after
the 1990s, there were no new construction booms. As far as the physical situation is concerned, they are
in a bad situation (they need deep and non-partial reconstructions). Regarding the thermal side the
situation is even worse (very few have thermal insulation, efficient windows, etc.). In Albania, public
buildings constitute one of the most troubling social and economic problems in the country, which have
emerged especially after the 1990s.

The basic material used for the construction of the bearing structure in these buildings was full brick
clay or silicate 25-38-51-64cm thick, with masonry brick dividers of 8-10-12cm thickness and structures
horizontally made with soles, concrete / reinforced or ceramic reinforced. Roof or roof covering
(especially in cold areas) with concrete / gun soles and modest thermal insulation with penobetonite
coating, with thermal conductivity coefficient (1 = 0.35 W / m°K). In the old stock of public buildings,
the windows were generally of wood or metal frame glass with a transmission coefficient of 4.1-5.9
W/m?2K. The windows in today's construction are better than the old stock because of the quality of the
materials and materials used in them. The most commonly used material in the cassette composition is
duralumin and less PVVC. The stock of public buildings is being replaced by double glazed windows as
an efficient measure to reduce energy consumption. The transmission coefficient of these windows has
values from U = 2.8 W/m?K to 1.1 W/m?K. The basic structure for the new building stock is a monolithic
trans-pillar element, with 20-25cm thick brick walls, finishes being more acceptable and modern. Many
of these buildings have used thermal insulation materials enhancing the thermal properties of the
building. The cover made in the new stock is with terraces or roofs (especially in cold areas) with
concrete/reinforced soles and thermo-insulated with polystyrene coating with coefficient of thermal
conductivity (1 = 0.035-0.040 W/m°K).

For the classification and compilation of the stock typology of public buildings we have relied on several
factors, such as:

Destination of the building,

Building structure of the building,

Users of the building and their number,

Hours of use and use of the building,

Requirements for thermal comfort of the building,

Specific requirements mainly related to the function of the building (security level, etc.),
Building technical systems

So at the end of all this analysis regarding the factors that influence the classification of public buildings
typology regarding its energy behaviour we can say that these factors are intertwined. But normally the
typology determinant is the destination of the building as we can say that it includes little of the other

AN N N N N NN
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factors mentioned. Based on these justifications we can distinguish several types of buildings, with
destination:

>

>

>
>

education and education (including schools, kindergartens, universities). These are
distinguished by their high concentration and number of users and relatively high energy
consumption. They work mainly during the day and not throughout the day. Mainly during the
summer season they are closed or have very limited activity (eg. for staff).

health (hospitals, health centres, ambulances, polyclinics, etc.). Here, especially, hospitals are
distinguished for continuous function 24 hours a day, 7 days a week and no annual breaks.
Depending on the size, they have specific requirements for technical systems and are sensitive
energy consumers.

cultural and sports (museums, galleries, cinemas, sports halls, etc.). They are distinguished for
limited time activity and limited human presence. Even in the case of activities they are limited
to 2-4 hours.

accommodation and hotel services (dormitories, asylums, shelters, etc.). Distinguished for use
24 hours a day. They have significant consumption for SHW but also for energy for air
conditioning.

local and central government institutions (municipalities, ministries, agencies, etc.).
Distinguished for limited use during the day, there are no high requirements for SHW.
warehouses, no air conditioning requirements.

different destinations (military, law enforcement, prisons, etc.). In addition to air conditioning,
they have specific requirements for lighting to ensure their safety.

So based on all the above justifications and relying mainly on destination in harmony with other factors:
users and thermal comfort requirements, the team of specialists concluded that public buildings can be
classified into 6 (six) representative types of stock, like below:

ANANANANANY

Hospitals

Dormitories

School

Kindergarten and nurseries

Universities

Buildings of public institutions (municipal and government)

Hospitals

Kindergartens Universities Public institutions

Figure 2. Photos from 6 different building typology

For the selection of buildings that would then be the subject of energy auditing we were guided by the
following selection criteria:

120



International Symposium for Environmental Science and Engineering Research (ISESER)
Konya, Turkey, May 25-27, 2019
Proceeding Book of ISESER 2019

a. Typology of the building (hospital, school, boarding house, etc.)

Climatic zone where the building is located (zone A, B or C, see Fig. 3)

c. Condition of the building (whether reconstruction interventions have been carried out in the last
year or not)

d. Level of cooperation with building managers and managers,

Availability of data on the structure of the building and its energy consumption,

f. Impact of buildings in the area (size, number of people attending, working hours, etc.)
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In total 60 buildings were studied from all 6 typologies and from 3 climatic zones.

3. FINDINGS AND RESULTS
In this paragraph are given shortly main findings from 6 buildings typology:

3.1. Hospitals

This building typology is more complex both in terms of structure and function but also in the
complexity of energy consumption. There are facilities that run 365 days a year, 7 days a week and 24
hours a day, so they never close. Distinguished for consumption in all six services: 1) Heating; 2)
Cooling; 3) Hot water; 4) Cooking; 5) Electrical appliances, 6) Lighting. All hospitals have different
constructive characteristics and do not present analogies with each other. They were mainly built in the
1960s-1990s and a small part were built in the 2000s. Hospitals generally suffer from poor thermal
insulation of buildings resulting in significant high heat loss of the overall heat transfer coefficient U =
1.3+ 1.6W/ m2K. The windows are almost entirely of glass with a duralumin frame, where the glass is
often single and some are double glazed. They operate with central heating systems with diesel fuel
boilers and in a few cases, especially in recently renovated spatiels, there are also pellet boilers. There
is no ventilation system but it is mainly carried out through a natural vent (opening windows or doors).
For the production of hot sanitary water in some of them where there are central boilers is produced
through boilers. In most cases, hot water is produced through independent electric boilers mounted on
toilets. Almost entirely they have efficient lighting systems avoiding halogen and incandescent lamps.

3.2.Dormitories

Dormitories just like hospitals are big energy consumers because of their long operating time, both
during the day (24/24 hours a day) and during the week (7/7 days a week). Outside services are: 1)
Heating; 2) Cooling (partially); 3) Hot water; 4) Cooking; 5) Electrical appliances, 6) Lighting. The
buildings were mainly built in the 1970s and 1990s and some of them have undergone partial renovations
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in the 2000s. They probably represent the typology of the worst construction and thermal comfort
conditions. Heating systems were mostly central with diesel fuel boilers but largely non-functional. The
lighting was not at the proper levels due to damage but also due to the lack of proper lighting. It lacks
almost thermal insulation and has moisture problems. Hot water is mainly provided only by electric
boilers and only in toilets for showers.

3.3.Schools

Schools constitute an important part of the stock of public buildings in terms of their quantity and
territorial distribution. They have a very extended time span of their construction from the 1950s to the
2000s. They are distinguished for consumption in five services: 1) Heating; 2) Cooling (partially); 3)
Hot water; 4) Electrical appliances, 5) Lighting. They are characterized by different typologies in terms
of construction structure and capacity of students. Mostly the walls are of brick, while the earliest and
stone constructions with high values of the overall heat transfer coefficient U = 1.3 + 1.7 W / m2K.
Heating for the most part is provided by central boiler systems running on diesel fuel or pellets.
Generally, the lighting in the classrooms was at the right levels while the corridors were lowered.
Mechanical ventilation is missing. The hot water is mainly supplied through electric boilers installed in
the toilets.

3.4.Kindergarten

One of the most important typologies evaluated during this process has been kindergartens, this for their
social impact and the fragility of their users who are children from 0 to 6 years. Even this building
typology is characterized by different types of construction structures and different number of their
users. Consume energy in all six services: 1) Heating; 2) Update; 3) Hot water; 4) Cooking; 5) Electrical
appliances, 6) Lighting. The period of their construction is extended over the period '70 + 2000. Most
of the reconstructions have mainly affected the exterior facade and partly the installation of technical
systems (boilers, air conditioners, etc.). The windows are made of single or double glazed aluminium
frames. Heating is mainly accomplished by central heating systems with boilers and radiators, which
operate with diesel fuel or pellets. Warm sanitary water is provided mainly by electric boilers and toilets
only. While summer cooling needs only in some recently remodelled gardens are air conditioners
installed for separate spaces and in other cases the cooling is done by natural ventilation (leaving doors
and windows open).

3.5.Universities

These buildings have different characteristics regarding the structure of the building and their main
needs are for heating in winter but also for cooling, these relatively small as in hot season universities
operate with a very limited capacity. Just as schools have a high concentration and large number of
users, so they have significant energy consumption. Have energy consumption in five services: 1)
Heating; 2) Refresh (partially); 3) Hot water; 4) Electrical appliances, 5) Lighting. They are mostly built
during the 1960s-2000s. Most of them are adopted so the original destination was not for university.
Regarding heating they are mainly with central systems with diesel fuel boilers. Whereas the recently
refurbished ones also have central air conditioning systems (both for heating and cooling). Lighting
systems are generally at acceptable levels and there is a trend in the use of LED lamps, especially in any
new refurbishment or new construction. In most cases, hot sanitary water is missing, and in cases where
it is carried out through electric boilers in the toilets. Here too, ventilation is done naturally through the
opening of doors and windows. There is a massive use of split air conditioners and partially for certain
areas of central chiller building systems.

3.6. Public Institutions Building

This type of typology encompasses almost all central level public institution buildings (ministries,
national agencies, police stations, prisons, etc.) but also local ones (subordinate to municipalities). Their
use coincides with the official working hours of 8/24 hours a day and 5/7 days a week and almost year-
round. Requirements are for both winter heating and summer cooling. This makes the requirements for
technical systems complex. They consume energy in five services: 1) Heating; 2) Update; 3) Hot water;
4) Electrical appliances, 5) Lighting. Constructions are mainly of brick wall and the roofs are mainly of
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flat soles. They are characterized by high heat transfer coefficients high U =1.2 + 1.7 W/ m2K. The
windows are mainly of single or double glazed aluminium structure. In the case of large-scale buildings,
central heating and cooling systems are installed. In the case of heating systems, they are mainly diesel
fuel and rarely pellets. Recent refurbished buildings mainly install central systems with chillers or VRFs
to provide both heating and cooling in the summer. In small buildings, heating and cooling is carried
out by means of individual heat pumps for each room. Hot sanitary water is missing or supplied through
electric boilers mounted on toilets. The lighting system is at acceptable levels and there is a tendency to
install LED lamps.

In Table 1 are given briefly the most common heat losses factors.

Table 1. Heat losses from building enveope

Factors Impact in heat losses
Air infiltration 25% + 45%

External walls 20% + 30%
Terrace/roof 5% + 10%

Floor 2% + 5%

Windows + doors 20% + 30%
Thermal bridges 3% + 8%

Figure 4 below represent an image from thermal camera for a building fagade.

i
P LIR

Figure 4. Imége from thermal camera

Main energy source is electricity (almost all typology are highly depended on electricity). Another
source is oil, especially for heating (boiler) during the winter or Domestic Hot Water (DHW) production.
Rarely are find gas boiler. In the last years’ pellet is another fuel alternative for heating or DHW
production. In cold zones wood stove are still in use.

Physical and thermal situation of the existing stock of public buildings (new and old stock) is generally
not good. For this reason, this stock represents a great potential for energy saving by taking energy
efficient measures (thermal insulation, efficient window/door). Many public buildings do not have a
central heating system and especially do not have cooling systems. Even when there is a central system,
there is usually no automatic regulation. Automatic regulation system is missing or outdated, so it is
difficult to measure the use of energy. With the exception of buildings constructed in the last decade,
buildings in Albania are without isolation or have limited isolation. In Albania, only one part of the
building is heated, to save energy and to have lower costs.

4. CONCLUSIONS AND RECOMANDATIONS

While there are many opportunities to improve energy efficiency in the public buildings sector,
overlapping and not clearly defined policies to guide these opportunities in Albania need to be
significantly improved. Designing intelligent policy packages is not a simple process, as the energy
efficiency potential is distributed among different types of buildings and fragmented among end users.
Also below are some general recommendations:
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> Deep renovation for existing building, including: thermo-insulation (thickness of insulation
varies according climate zones), double or triple glazing windows; tents and shutters.

» Replacement lighting system with more efficient one.
» Increasing the level of Building Management System (especially for complex buildings like
hospitals).
» Regarding technical system: renewal or replacement of old boiler systems with gas or pellet
boilers.
» Use of Renewable Energy Systems
» Use of Solar Thermal Panel for DHW production
REFERENCES
Albania Population: World meters; 2017, http://www.worldometers.info/world-population/albania-
population
Austrian Energy Agency AEA, 2017,

https://www.enercee.net/fileadmin/enercee/images_2019/Albania/

DCM 618, 2011. “National Energy Efficiency Plan of Albania 2010-2018.” http://www.energy-
community.org/portal/page/portal ENC_HOME/DOCS/1138177/NEEAP_of _the_Republic_of Alb
ania_2010-2018.pdf.

IFC, AKBN. Energy Efficiency in Buildings. International Finance Corporation & Albanian National
Agency of Natural Resources 2010.

INSTAT 2014. “Statistical Databases — Construction.” http://www.instat.gov.al/en/figures/statistical-
databases.aspx.

National Agency of Natural Resources AKBN, 2016, National Energy Balance 2015. Tirana.

124


http://www.worldometers.info/world-population/albania-population
http://www.worldometers.info/world-population/albania-population
https://www.enercee.net/fileadmin/enercee/images_2019/Albania/
http://www.energy-community.org/portal/page/portal/ENC_HOME/DOCS/1138177/NEEAP_of_the_Republic_of_Albania_2010-2018.pdf
http://www.energy-community.org/portal/page/portal/ENC_HOME/DOCS/1138177/NEEAP_of_the_Republic_of_Albania_2010-2018.pdf
http://www.energy-community.org/portal/page/portal/ENC_HOME/DOCS/1138177/NEEAP_of_the_Republic_of_Albania_2010-2018.pdf
http://www.instat.gov.al/en/figures/statistical-databases.aspx
http://www.instat.gov.al/en/figures/statistical-databases.aspx

International Symposium for Environmental Science and Engineering Research (ISESER)
Konya, Turkey, May 25-27, 2019
Proceeding Book of ISESER 2019

O 27. ASSESSMENT OF THE WATER BUDGET BY USING A CONCEPTUAL MODEL: THE
CASE OF CARSAMBA BASIN

Muhammet Cafer Ulker'", Cihangir Koycegiz?, Meral Buyukyildiz®

Department of Civil Engineering, Konya Technical University, Turkey
Department of Civil Engineering, Konya Technical University, Turkey
$Department of Civil Engineering, Konya Technical University, Turkey

E-mail: ulker.mcafer@gmail.com, ckoycegiz@ktun.edu.tr, mbuyukyildiz@ktun.edu.tr

ABSTRACT: Hydrologic models are crucial to detect, understand and improve water resources and
their behaviour. The Hydrologiska Byrans Vattenbalansavdelning (HBV) model which is deterministic,
lumped, daily rainfall-runoff model, was implemented to the headwater of Carsamba Basin, located on
Konya Closed Basin in Turkey. The basin is in a region data-scarcity hence we used the data of
Seydisehir and Hadim meteorological stations nearby. We aimed to understand the hydrological
processes and obtain information that will facilitate the identification of water management strategies.
Initially, the model was calibrated using the Generalized Reduced Gradient (GRG) nonlinear solving
method for optimization, and at this stage, the HBV model showed an adequate performance. For daily
runoff, the HBV model has performed at Kling-Gupta efficiency coefficient (KGE)=0.676 and Nash-
Sutcliffe efficiency coefficient (NSE)=0.501. In this study, we also calculated the water budget as annual
and seasonal to appraisal temporal performance of the model. Consequently, the best results have been
achieved for spring months while achieving worst for summer months.

Keywords: Generalized Reduced Gradient, The HBV Model, Hydrological Modelling, Water Budget

1. INTRODUCTION

Water has always been indispensable for the regions that have hosted civilizations. Therefore, the
cautious use of water resources is important for the welfare of societies and for the continuity of
civilizations. Hydrologic models allow us to develop strategies for problems and improve water
resources.

Assessment of the water budget is part of the developing strategies. In order to calculate the water
budget, meteorological data and model outputs such as precipitation, evapotranspiration, soil moisture,
runoff, process of capillarity can be used.

In the literature, studies have been achieved to calculate the water budgets of basins by using
hydrological modelsHydrologiska Byrans Vattenbalansavdelning (HBV), Soil and Water Assessment
Tool (SWAT), Water Evaluation and Planning System (WEAP), Systéme Hydrologique Européen
(SHE), Hydrologic Engineering Center Hydrologic Modeling System (HEC-HMS).

Hydrological models can be variously classified. One of the classification methods, used by Singh
(1988), basically divided hydrological models as two sections. These are material (also called a physical
model) and formal (can be empirical, conceptual and theoretical). Physical-based models create an
equality in the computer environment for each natural process. A formal model is idealized and
simplified version of the structural conditions of the original system. Conceptual models contain
parameters that have no equivalent in the original system. These conceptual parameters are expected to
help the model to simulate the original process. The HBV model, used many times in literature, is one
of the conceptual models established especially for the snow routine. The HBV model uses precipitation,
evapotranspiration and temperature data to make daily soil moisture and flow estimates.

The HBV model is widely used all around the world. Tecklenburg et al. (2012), applied HBV-D REG
(enhanced version of HBV) to the Otztal catchment, Austria. They investigated the impact of climate
change on the water balance. Their study showed that mean areal snow coverage decreased with time,
whereas runoff in winter and spring increased. Jia and Sun (2012), first time applied HBV model for
Liao river Basin, China. In their study, the HBV model significantly simulated the typical year's flood
runoff and that of typical arid year. Bruland and Killingtveit (2002), in general, the HBV model has
been tested in arctic regions since 1991. In their study, some aspects of the model developed for arctic
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regions have been tested. These aspects are the soil moisture routine with variable field capacity, the
glacial melting routine, the snow routine, and the snow cover discharge curves for the simulation of the
dispersed snow deposits. Their R? values are between 0.7 and 0.9. Normand et al. (2010), established
the HBV model to Tamor Basin, in Eastern Nepal. They calibrated and validated the model for bigger
and gauged basins, because of unavailable discharge data at the study area. The model applied to the
Tamor basin showed good results at low flows. However, in the pre-monsoon and monsoon seasons,
they noticed that there was a flaw in the model performance. Brink (2009), used simplified version of
the HBV. Nine years of daily data are used as input for the model. As a result, the model predicted the
discharge well. During extreme peak flows, relatively more errors were obtained.

Although it is difficult to find examples of the HBV model applications in Turkey, of course there is
carried out successful studies. Strer (2015), applied the HBV model to upper Euphrates basin, in Turkey.
The model was calibrated by using the Multi-Objective Shuffled Complex Evolution (MOSCEM)
algorithm. Thus, individual sensitivity of the parameters is analysed.

As far as we know, a conceptual model has not been applied to this region before. The purpose of this
study is simulate the hydrological processes of the region well enough by using conceptual daily rainfall-
runoff model. So, the model results, including water budget, can be evaluated and water management
strategies can be developed in the headwater of the Carsamba Basin, located on Konya Closed Basin,
Turkey.

2. MATERIAL AND METHOD

2.1. Study Area and Data

To calculate the water budget by model-dependent values, the HBV model was implemented to the
Carsamba Basin, Turkey. The location map of the region is presented in Figure 1.

The headwater of the Carsamba Basin, located on Konya Closed Basin, has 153.87 km? drainage areas.
The elevation of the highest point of the study area is 2400 m while the lowest point is 1100 m. The
region is located between 37°14' to 37°01" north latitude and 31°58' to 32°11" east longitude. Mean
annual precipitation is 785 mm, mean maximum and mean minimum temperatures are 17.5 °C and 6.1
°C, respectively. According to long-term annual measurements, the highest observed flow was 6.329
m?/s and the lowest observed flow was 0.385 m?s (Koycegiz and Buyukyildiz, 2019).

The standard HBV model requires precipitation potential evapotranspiration and temperature data. In
this study, since the snow routine was ignored, no temperature data was needed. Potential
evapotranspiration estimated by using Penman-Monteith equation. Study area is in a data-scarcity
region, the meteorological station in the region does not have sufficient period observations hence we
used the data of Seydisehir and Hadim meteorological stations nearby. The data of these stations were
transformed into meteorological data of the region using Thiessen method. In this study, the HBV model,
established to the region, was simulated from 2006 to 2015.
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Figure 1. Study area map

2.2. The Hydrologiska Byrans Vattenbalansavdelning (HBV) Model
The HBV, daily rainfall-runoff conceptual model, was first time applied successful in the spring of
1972 (Bergstrom, 1972).The general water balance can be conceptualized as in Equation (1).

p_E_Q=%[8P+SM+UZ+LZ+Lakes] 1)

Where

P= Precipitation

E= Evapotranspiration
Q= Runoff

SP= Snow

SM= Soil moisture

UZ= Upper groundwater
LZ= Lower groundwater
Lakes= Lake volume
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Model can generate the runoff based on daily precipitation, evapotranspiration and temperature data.
Different countries have developed and used the model according to their climatic conditions. Therefore,
there are many versions of the model. The model is used for calculating water budget, flood forecasting,
analysing level of drought and evaluate water resources.

The model consists of phases that snow routine, interception routine, soil routine and response routine.
Every routine uses mathematical equations that contain conceptual parameters. (Bergstrom, 1992)

The snow routine of The HBV model, based on temperature, has a snow cover capable of holding water.
This snow cover delays runoff. Interception routine is a process ofwater retention temporarily.
Gradually, this water held in the recesses releases. Soil routinesymbolizes water processes in the soil.
Soil has a limited water held capacity.Runoff response routine represents groundwater flows. The HBV

model structure is exhibited schematically in Figure 2.
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Figure 2. Schematic structure of the HBV-96 model (Lindstrém et al., 1997)
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2.3. Calibration and Performance Metrics

The HBV model has conceptual parameters and there are boundary conditions which are recommended
to keep these parameters between that values. In this study, model was calibrated using the Generalized
Reduced Gradient (GRG). GRG, an algorithm for solving problems and calibrating models, allows
nonlinear limitations and optional boundaries on the variables.

Nash-Sutcliffe Efficiency Coefficient (NSE), determination coefficient (R?), percent bias (PBIAS) and
Kling-Gupta efficiency (KGE) were used to evaluate model performance during the calibration stage
(Nash and Sutcliffe, 1970; Gupta et al., 1999; Legates and McCabe, 1999; Halefom et al., 2018). These
are as follows:
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_ Y (0BSi—SIMi)?
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KGE=1 \/(CC 12+ (—SIMd) (—mSIM) %)
Where

OBS: Observed data

SIM: Simulated data

mOBS: Mean observed data

mSIM: Mean simulated data

OBSd: Standard deviation of observed data
SIMd: Standard deviation of simulated data
CC:Pearson coefficient value

2.4.Water Budget

Water budget is an analysis of relationship between inflow and outflow in a region. The water budget
gives us the amount of water held in the area. This knowledge provides us to develop water management
strategies and brings the predictions of future evapotranspiration and drought closer to accuracy. Water
budget equation is as follows:

AS=P-AEP-Qdr-R-C (6)

Where

P: Precipitation

AEP: Actual evapotranspiration
Qdr: Direct flow

R: Recharge flow

C: Capillarity

3. RESEARCH FINDINGS

In this study, GRG algorithm was used to calibrate 8 parameters and additionally we examined the
seasonal behaviour of the model. The results obtained from the calibration are given in Table 1.The NSE
closest to 1 was obtained for the parameter values in the table.

Table 1.The parameters and values used in the calibration.

Parameters Par_ame_zter Unit Values
Definations
FC Maximum soil mm 141.53
moisture storage
B Soil parameter - 0.207225
Lp Limit for po_tenyal i 0.1
evapotranspiration
« Recession ) 01
parameter
Kf Recession 1/d 0.0076966
parameter
Ks Recession 1/d 0.0005
parameter
PERC Percolation mm/d 0.586523
CFLUX Capillary flux rate mm/d 8.65E-07
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Performance values based on the results obtained from the calibration performed with the GRG
algorithm are given in Table 2. The HBV model showed an adequate performance. According to Table
2, the results obtained for R? and NSE are satisfactory while PBIAS is good. For the KGE, it can be

interpreted as sufficient level (Moriasi et al., 2007).

Table 2. The results of the calibration

Performance Metrics Calibration Stage
NSE 0.501

R? 0.518
PBIAS 11.454

KGE 0.676

The precipitation data and time series of comparison of simulated and observed data are represented in

Figure 3. The scatter plot of the model is given in Figure 4.
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Figure 3. Time series graph for calibration stage
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Figure 4. Scatter plot for calibration stage

Precipitation (mm)

The model was more successful at the low flow values than peaks. Sudden convective rainfall due to

the geographic location of the region may mislead the model.
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This situation may also be related to meteorological and climatic conditions of the region. In winter,
frost occurs and receives snowfall. As the summer comes, snow and frozen water which in the soil turns
into water suddenly and this water passes into flow. Assessment of seasonal behaviour of the model
shows us the same implication. In the summer, the model could not exhibit results as good as the other
seasons. That because the snow is melting and the flow reaches its peak abruptly.

In this study, the water budget was calculated by the model-dependent values annually. Water budget
results by years are given in Figure5. According to Figure5, similar amounts of water accumulate in the
watershed every year. But especially, in 2008 and 2013, amount of water held is lower than the other
years. The reason of this would be temperature changes in the region. Temperature affects
evapotranspiration i.e. the amount of water retained.
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25000 -
20000 -

15000 -

10000 -

AS (km?®/year)

5000 -

0

2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

Years

Figure 5. The water budget results

Also, it should be noted that the region has snowfall. Rainfall in the region may remain as snow cover.
On the other hand, the precipitation waters may be removed from the area by undetected ground waters.
The presence of these conditions should be investigated.

4. CONCLUSION

In this study, we established the HBV, daily rainfall-runoff conceptual model, to data-scarcity region,
headwater of Carsamba Basin. We evaluated the model results during calibrating stage. Additionally,
seasonal behaviour of the model was examined.

The HBV model performed more successfully at low flows than high flows. Taken data from a
meteorological station within the region will be played an important role in the development of the
results. Unfortunately, there is no station in the catchment. In addition, the model's performance can be
improved by adding snow routines to the model and examining groundwater resources in the region.
The water budget assessed shows that a similar amount of water is kept in the basin each year. However,
it should be kept in mind that the water budget is calculated based on the model data. It is useful to
examine how much of the water accumulated in the region remains as snow cover. Also, there is benefit
in determining the water consumption of the people of the region.
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ABSTRACT: The drought, which directly affects the agriculture of a region and the living standards of
the indigenous people, is an important climate event. In this study, it was aimed to interpret the drought
periods in the headwater of the Carsamba Subbasin of Konya Closed Basin by using the Hydrologiska
Byrans Vattenbalansavdelning (HBV) model, which is a conceptual rainfall-runoff model. For this
purpose, the standardized soil moisture index (SSI), which is a simple drought index, was used
depending on daily soil moisture. Firstly, the HBV model to solve optimization problems was calibrated
using the Generalized Reduced Gradient (GRG) code. The success of the HBV model for a region with
data scarcity is sufficiently accurate with the percentage bias (Puias) = 11.454% and the coefficient of
determination (R?) = 0.518. In this study, based on daily soil moisture data, years were divided into
drought periods to better understand and interpret region drought. As a result, almost the same number
of dry days was obtained in all years.

Keywords: Generalized Reduced Gradient, The HBV model, Hydrological modelling, Standardized Soil
Moisture Index

1. INTRODUCTION

The hydrological cycle is one of the building blocks of the environmental process. Furthermore, it is
indispensable for the life of all living things, including human beings. Therefore, it is extremely
important to observe, understand and model this cycle. In this context, many hydrological models have
been developed and some of them are used in order to simulate this process.

Drought, which is one of the most important climatic events, is very dangerous for environmental life.
Being able to do drought analysis thanks to the hydrological models developed contributes to the
formation of future strategies.

The Hydrologiska Byrans Vattenbalansavdelning (HBV), conceptual daily rainfall-runoff model, used
in many different studies to estimate runoff. Van Loon et al. (2009), they investigated how successful
the model would be to simulate propagation of drought in European catchment. They found that the
model had some conceptual problems in simulating groundwater during dry periods. Liden and Harlin
(2000), they examined the HBV model in different climate conditions. According to this study, the
magnitude of the water balance components had a significant impact on the model performance. Xu et
al. (2018), purpose of their research is to develop a soil moisture index which can give drought notice.
Sridhar et al. (2008), they model soil moisture and examined the importance of soil moisture in
quantifying drought through the development of a drought index. The results showed that the soil
moisture influence was undoubtedly a quantitative indicator of drought.

To best of our knowledge, drought analysis has never been done using a conceptual model in the region.
The aim of this study is to establish a conceptual model to the headwater of the Carsamba Basin, located
on Konya Closed Basin and to perform drought analysis using an easily interpretable index.

5. MATERIAL AND METHOD

5.1. Study Area

The model was established to determine the model-dependent drought level in the Carsamba Basin,
Turkey. The map of the region is exhibited in Figure 1. The headwater of the Carsamba Basin, located
on Konya Closed Basin, have 153.87 km? drainage areas. The elevation in the region is between 2400
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m and 1100 m. The region is located between 37°14' to 37°01’ north latitude and 31°58' to 32°11’ east
longitude (Koycegiz and Buyukyildiz, 2019).

In this study, potential evapotranspiration was predicted by using Penman-Monteith equation. Study
basin is in a data-scarcity region hence we used the data of Seydisehir and Hadim meteorological stations
nearby. The precipitation and potential evapotranspiration data, from 2006 to 2015, were transformed
into meteorological data of the region using Thiessen method. It should be noted that snow routine was
ignored.

.S y reamap

Figure

5.2. Hydrological Model

The HBV, daily rainfall-runoff conceptual model, can produce the runoff when fed with daily
precipitation, evapotranspiration and temperature data. In summary, the model tries to simulate the
hydrological process in an area by using inputs and conceptual model parameters. The HBV model can
also be used to analyse the drought level (Bergstrom, 1992).

5.3. Calibration and Performance Metrics

In this study, the HBV model to solve optimization problems was calibrated using the Generalized
Reduced Gradient (GRG). GRG code.GRG algorithm tries to synchronize the simulated and observed
flow values by changing the model parameters.

In this study, Nash-Sutcliffe Efficiency Coefficient (NSE), determination coefficient (R?), percent bias
(PBIAS) and Kling-Gupta efficiency (KGE) were used to gauge model performance (Nash and Sutcliffe,
1970), (Gupta et al., 1999), (Legates and McCabe, 1999), (Halefom et al., 2018).

5.4. Standardized Soil Moisture Index (SSI)

SSl is an agricultural drought index which dependent on daily soil moisture values of the model. This
index is calculated by using 3 soil moisture values. These are daily soil moisture (SMi), annual mean
soil moisture (mMSM) and standard deviation of annual soil moisture (stdvSM). This index is as follows;

SMi—-mSM
SSl= stdvSM (1)
6. RESEARCH FINDINGS
In this study, GRG algorithm was used to calibrate the HBV model. Performance of the model was
evaluated using performance metrics. The model performance values are given in Figure 2. The success
of the HBV model for a region with data scarcity is sufficiently accurate. The results obtained for R?
and NSE are satisfactory while PBIAS is good (Moriasi et al., 2007).
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Figure 2. Results of the calibration

The model was more successful at the low flow values than peaks. Meteorological and climatic
conditions of the region may mislead the model. Such that sudden melting snow create an unpredictable

flow.
In this study, the SSI was calculated by the model-dependent soil moisture values annually. Drought

analysis results are given in Figure3. According to Figure3, almost the same number of dry days was
obtained in all years even if the most arid year is 2014. In addition, the model showed that on average,
55% of each year is arid. Bu it should be noted that this is an agricultural drought.

250

2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
Years

Number of Days
= N
a1 ol o
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o

= Number of Arid Days = Number of Non-arid Days
Figure 3. The drought analysis results
Figure 4 shows the change in mean amount of soil moisture by months. According to Figure 4, with the

end of the spring months, rapid water loss occurs in soil. The dry season occurs in the second half of the
year.
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Figure 4. Mean amount of soil moisture by months

7. CONCLUSIONS AND DISCUSSION
In this study, the HBV, daily rainfall-runoff model, established to headwater of Carsamba which is in a
region data-scarcity. GRG algorithm was used to calibrate to model. Model performance is adequate.
Standardized soil moisture index was calculated based on the daily soil moisture taken from the model.
As a result, the model showed that about 55% of each year is arid. It should be noted that this is an
agricultural drought.
To avoid drought, the region should be observed and measures such as afforestation. Afforestation is
vital to avoid drought. About the importance of afforestation can be highlighted in 3 main headings.
These are as follows;

«» Trees reduce evaporation by protecting soil and water surfaces from sunlight. Decreasing

evaporation will increase the soil moisture will occur.
+«+ Convective precipitation increases since there will be more snow and rain held.
+» Afforestation will create a rougher surface than the bare land. Therefore, the flow will be low.
This means that the water will remain in the basin and soil moisture will increase.

On the other hand, we used an agricultural index based on soil moisture average and standard deviation.
It means that in some short periods the soil moisture is well above average.
Plants that demand plenty of water for a period of the year and do not need it afterwards or easy-to-grow
plants are recommended to individuals or organizations considering agricultural activities. If easy-to-
grow plants are selected for harvest at the end of spring, dry plants may be preferred for the rest of the
year.
In addition, long-term data connected to a meteorological station in the region will increase the success
of the model and improve the results of drought analysis.
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ABSTRACT: This study addresses the three major questions: (1) what are the emission sources of PM1o
and SO, which are affecting the study area; (2) where do these emission sources come from; and (3) is
there any temporal variation in the emission sources. In the current work K-means clustering techniques
were applied directly to bivariate polar plots to identify and group similar features. The technique is
analogous to clustering applied to back trajectories at the regional scale. When applied to data from a
monitoring site with high source complexity it is shown that the technique is able to identify important
clusters in ambient monitoring data. In Aksaray PM1o values follow a seasonal trend. The average PMgo
concentration was recorded higher in the summer season and lower in the winter. It is observed that 50
pugm3, which is the 24-hour limit value of PM1o, was exceeded in both summer and winter months. The
average SO, concentrations also was detected higher during the winter months due to domestic heating
and there was a decrease in concentration in summer. The winter and summer SO, average
concentrations were calculated as 7 and 2 pgm3, respectively. Looking at the SO, distribution over the
months, it was seen that the normalized values are below 0.5 and the higher values were recorded in the
period between November and February. Cluster analysis has been carried out for the PMi and SO,
surface for clusters between 2 and 10. The choice of the number of appropriate clusters is heuristic and
is best determined by post-processing the data according to cluster. 5 and 4 clusters were considered for
PMio and SO,, respectively. PMyo clusters were determined as 1 and 2- suburban emission, 3-traffic
emission, 4-urban emission and 5-industrial emission. SO, clusters were identified as 1- suburban
emission, 2- industrial emission, 3- urban emission and 4- mix of urban and suburban emission.

Keywords: PMso, SO, temporal variation, CBPF, k-means clustering

1. INTRODUCTION

PM are solid and liquid particles suspended in the atmosphere. It is released into the atmosphere both
by natural (volcanic eruptions, seismic activities and forest fires) and anthropogenic sources (all kinds
of man-made combustion and some industrial processes). PM is one of the most important air pollutants
that adversely affect human health. The chemical content and size of the particulate matter are important
parameters that determine possible health effects. Particulate substances are divided into two according
to their aerodynamic diameters; those whose acrodynamic diameters are less than 10 um are classified
as PMyo and those whose aerodynamic diameters are less than 2.5 um are classified as PM2s. PM
compositions vary as well as changes in size. This variation in the composition of particulate matter
emerges as a result of the release of many different sources and the photochemical reactions observed
in the atmosphere (Teixeira et al., 2012). According to the Air Quality Assessment and Management
Regulation which came into force in 2008, PMy, limit values are determined as 50 pg m (not exceeding
35 in one year) and 40 pg m= in 24 hours and annually, respectively.

Another important pollutant is SO, which is product of the combustion of sulfur compounds. VVolcanoes
and oceans are the main natural resources of SO, (Pereira et al., 2005; Carmichael et al., 2002; Garg et
al., 2006; Reddy and Venkataraman, 2002). The anthropogenic sources of SO, are the burning of fossil
fuels, especially coal and biomass, and the melting of sulfur-containing ores. SO, and its oxidation by-
products are removed from the atmosphere by dry and wet precipitation. In addition to these
transformation and removal processes, SO, can be transported over long distances, leading to global
pollution. Many studies have been carried out to reduce SO, emissions. According to the Air Quality
Assessment and Management Regulation which came into force in 2008, hourly, 24 hour and annual
SO, emission limit values are 350 g m= (cannot be exceeded more than 24 in 1 year), 125 ug m=(3in
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1 year) and 20 mg m3, respectively.

In this study, PMio and SO values of Aksaray were investigated. Aksaray is in a position to provide
access to important cities and has borders to Konya, Ankara, Nevsehir and Nigde. In addition,
geographical features also has a special place in Central Anatolia such as Turkey's second largest lake,
Salt Lake and Hasan Mountain, Melendiz Mountains and Ekecik Mountain which are the old volcanic
mountains.

2. MATERIAL AND METHOD

2.1. Sampling location

Air quality monitoring station operated by the Ministry of Environment and Urban Development were
used in the study. Aksaray has a station representing the city center. The urban and the industrial zone,
which is considered as the center of Aksaray, are almost side by side. In the NE of the station, there is
an industrial zone, in the east there is city center, in the south and SW regions there are partly residential
areas, a bus terminal and a university campus.

PMio, SO,, wind speed and wind direction data have been taken from the National Air Quality
Monitoring Stations website of the Ministry of Environment and Urbanization includes hourly data
between March 1, 2017 and March 1, 2018. In order to make comparisons, data of border provinces
(Ankara, Konya, Nigde and Nevsehir) were also used.

2.2. Conditional bivariate probability function
The ordinary conditional probability function (CPF) estimates the probability of the measured
concentration exceeding a specified threshold criterion for a given wind sector (Ashbaugh et al., 1985).

KOF ="0/, (1)

Here, AO represents each wind sector, nag represents the entire number of hourly winds blowing from
the wind sector and mae represents the number of hourly winds blowing from the wind sector by
exceeding the specified threshold concentration.

The conditional bivariate probability function (CBPF) combines ordinary CPF and wind speed data into
a third variable. The pollutant concentration is allocated to cells defined by wind direction and wind
speed ranges rather than only wind direction sectors.

CBPF =08 2)

Here, mag represents the number of hourly winds blowing in the wind speed range from the wind sector
through the specified threshold concentration. nagau indicates the number of winds per hour in the wind
direction-speed range. The two-variable function provides more information about the nature of sources
because different types of sources may have different wind speed dependencies. The use of a third
variable can therefore provide more information about the type of source. The third variable may be
another variable which will provide a radial approach such as temperature independent of the wind
speed. Bivariate polar plots show how a pollutant concentration changes in polar coordinates along with
wind speed and wind direction. Polar drawings are an effective way to see how a pollutant is dispersed
and to see the effects of specific pollutant sources. Wind direction is a method that can be used to
decompose different emission sources with wind speed (Uria-Tellaetxe and Carslaw, 2014).

2.3. K-means clustering

K-means clustering is a method in which two-variable polar plot properties can be defined and grouped.
The main purpose of this grouping of data is to aggregate the data in the original time series data to
enable post-processing to better understand potential source characteristics. At the center of the
clustering idea of data is the concept of distance, that is, similarities or differences between points. The
similarities of the concentrations presented in the CBPF plots are defined by three variables: u and v
components of wind and pollutant concentration. Basic k-means algorithm for k-clusters is obtained by
minimizing;

Tet T — will? (3)
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llx; — wl|%is selected distance, average of cluster- p i
The distance measure is defined as the Euclidean distance.

doy =[2G = 3 @)
X, and y are two J-dimensional vectors, standardized by subtracting the mean and dividing by the
standard deviation. In the operations performed, J defines the length of the wind components u, v and

concentration C, each is standardized. Standardization is necessary because u and v are located at
different scales relative to C.

3. RESULTS AND DISCUSSION

3.1. Temporal variations of PMy, and SO-

Aksaray PMy values follow a seasonal trend. Higher values were recorded in summer and lower values
were recorded in winter. This is due to atmospheric scavenging in the winter and the removal of
particulate matter and its reflection to the sampling. In the summer, because of stable weather conditions
and suspended particulate matter, it is more collected in the sampling compared to winter months
(Gramsch et al., 2006). Thus, median values of summer months were recorded as 57 pgm=3, while winter
median values were recorded as 37 pugm. This effect can also be explained by the wind speed. Wind
speed was high between 12:00 and 18:00, while low between 20:00 and 06:00. As shown in Figure 1, a
decrease in PMs concentrations is observed along with faster wind speeds, while there is an increasing
trend in PM3o concentrations at low wind speeds. Looking at the distribution of weekdays and weekends,
the expected trend is seen and Sat.-Sun. decline continues on an increasing line during the week.

High values for SO, concentrations were recorded in winter, while low values were recorded in summer.
Winter and summer SO, median values of Aksaray province were calculated as 7 and 2 pgm,
respectively. When SO, emission sources are evaluated, this result is expected especially with the
domestic heating factor. Looking at the distribution of SO, over the months, it is seen that the normalized
values are below 0.5 between May-October and high values are recorded until February. Looking at the
distribution of weekdays and weekends, there is a trend similar to PM1o and decreasing values of the
Sat.-Sun. increased with the beginning of the week.

When hourly PM3o and SO, changes are examined, a decrease is observed after midnight. PMjo values
increase during the hours of morning traffic and in the afternoon traffic decreases with decreasing values.
PMio and SO, concentrations are increased with the inversion of the atmosphere after 18:00 and the
increase in emissions from domestic heating in winter. This increase in values decreases over time as
the inversion loses its effect in the following hours and the emissions caused by domestic heating
decrease.

The 24-hour PMyo limit value of 50 ugm, which is determined in the regulation, is exceeded in both
summer and winter average values (Figure 2). While 46% of data exceeded the limit value in winter
months, this value increases to 64% in summer months.
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Figure 2. Aksaray-PMy daily data and 24-hour PMyg limit value specified in the regulation

3.2. Conditional bivariate probability function results

2017-2018 PMo and SO- values and pollution percentage plots and CBPF plots are shown in Figures 3

and 4. It is observed that PM1o concentrations of 150 pgm- and above

are mainly caused by pollutant

emissions from east side of the station and PM1, concentrations in the 100-150 pgm range are caused
by pollutant emissions coming from south side. Especially when looking at the eastern part of the station,

it is seen that there is Ankara-Adana road and urbanization. Therefore,
a PMy transport to the station in this direction with high wind speeds.

it can be concluded that there is
When the percentage pollution

plot is considered, it is seen that most of the PMy is carried by eastern winds. When the SO, CBPF plot
is examined, it is seen that SO, transport (>9 pugm) is from the pollutant sources in the west direction

with low wind speeds. The low wind speed and the SO, transport
explained by the fact that the emission sources are very close and th

at these concentrations can be
e emission is high. It could be

concluded that SO, emissions from the organized industrial zone near the station contribute to this result.
It is also seen that 5-7 ugm SO, transport in the NNW and SSE direction is at high wind speeds.
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3.3. K-means clustering results

In this study, the clustering study was conducted for PMp and SO; pollutants with one year data. To
determine the appropriate number of clusters, different clusters were used in the range of 2-10. Different
methods to determine the optimum number of clusters have been presented in the literature (Everitt et
al., 2011). However, these methods do not give effective results when applied to CBPF plots. At this
point, it is best to select the appropriate number of clusters by selecting the appropriate number of
clusters by post-processing the data with different clusters and evaluating the possible emission sources.
There are two important clusters to be detected for PMy in the east and south directions. Figure 5 shows
the clusters between 2-10 and k-means clustering plots prepared for PM1o. Looking at the figure showing
the result of 5 clusters, it is seen that the east and south clusters are splitting and this feature does not
change as the number of clusters increases. When the results of the 5 clusters were examined, it was
concluded that clusters 1 and 2 originated from the background emissions of the city, cluster 3- traffic
emissions, cluster 4-city center emissions and cluster 5- industrial emission.

To determine the optimal number of clusters for SO,, attention should be paid to the south, south-west
and north-west directions, which carry highly concentrated pollutants, especially at low wind speeds.
When the clusters numbers 2-10 and k-means clustering plots prepared for SO, are examined in Figure
6, it is seen that the number of clusters 2 and 3 could not separate the sources effectively. With the 4
clusters, it is seen that both the emission source belonging to the low wind speed and the emission source
in the direction of SSE are separated. There is no change in the cluster structure formed in the low-speed
region from the number of clusters 5 and more. In the number of clusters 9 and 10, it is seen that this
region is also divided into two. Since the aim of the clustering study was to keep the number of clusters
at the optimum number, the cluster number for SO, was chosen as 4 for this study. When we look at the
distribution for the number of clusters selected, cluster 1 represents the city's background emission
profile. It was concluded that cluster 2 represents the emission profile arising from the industrial zone
close to the station, cluster 3 points to the city center emission profile, and lastly cluster number 4
represents the emission profile caused by atmospheric transport from the city and also from the
surrounding provinces (especially Nigde).
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Figure 6. Clusters identified at Aksaray for SO, concentrations for 2 to 10 clusters

3.4. Correlation results of PMj, data with neighboring provinces

Due to its geographical location, Aksaray province is open to particulate pollutants caused by local-
anthropogenic pollutants and regional transport. The 24-hour limit, 50 pgm-3, was frequently exceeded.
As the correlation factor R? value increases, it could be said that PM;o emission is regional. In the light
of the findings, the strongest correlation was found with Nevsehir and the lowest correlation was with
Ankara. In this case, the contribution of PM1 emission with atmospheric transport from Nevsehir can
be mentioned. Considering that only the correlation factor remains at a maximum of 0.37, it is seen that
the PM1o emission source of Aksaray Province is local pollutant.
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ABSTRACT: Storage of livestock waste on inappropriate conditions; creating visual pollution and
various gases resulting from waste stack affect the air quality of the region negatively. Uncontrolled
landfilling of waste threatens human and environmental health, as it destroys both the soil and
groundwater since it destroys the biological structure of the soil. It is necessary to get rid of the
contradiction of evaluating organic waste, important source of energy and fertilizer, when environmental
problems caused by organic waste and external dependence on energy and chemical fertilizer are taken
into consideration. Energy can be obtained from organic waste which is renewable energy source for
protection of environmental pollution and at the same time the fertilizer, product of compost or biogas
plants, can be recycled to soil as nutrient element source which is very necessary for plants by evaluating
organic wastes in compost or biogas plants. The assessment of organic waste is an environmentalist,
social and economic project that brings together strategic approach. Global warming requires that the
energy used today must be "Renewable and Sustainable". Turning towards renewable energy sources is
of great importance in terms of national, political and economic interests. Nowadays energy is the one
of the most expensive inputs in production. Energy generation from waste emerges as an economical
and environmental-friendly method when depleted conventional energy resource, rising energy prices
and recycling and recovery of waste are taken into consideration. This study will contribute to the
establishment of plants which will produce 430,800 tons of pellet organic fertilizer per annum, 234 GWh
electrical energy in low efficiency scenario and 514 GWh electrical energy in high efficiency scenario
in biogas plants in Konya which have significant organic waste potential.

Keywords: Sustainability, biogas, renewable energy, organic waste, organic fertilizer
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O 31. EVALUATION OF CAPACITY AND SEISMIC PERFORMANCE OF BRICK MASONRY
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ABSTRACT: Unreinforced masonry [URM] is the dominant structural type for low to moderate-
rise buildings in the Albania. Its dynamic response is highly inelastic, and generally shows high
vulnerability to earthquake loading. Also many buildings of these type in Albania have structural
interventions like added floors, or wall openings, especially in the first floors of the buildings, which
are near main roads, because of great demand for shops and stores. In literature, there are a number
of methods available to evaluate the seismic performance of these buildings. The choice of the proper
model to use is a matter of paramount importance, as many aspects must be taken into account in order
to reach a good approximation of the structural behavior. Within this context, this paper aims to make
seismic performance assessment by following the equivalent frame approach based on macro-
element modeling. Due to the resource and time efficient computations, this approach is becoming
more popular among the practitioners and field experts in this area and allows simulating the non-
linear behavior of masonry buildings. This method will be applied to three old masonry buildings from
the Albanian construction practice that are representatives of low- and mid-size residential buildings.
These buildings are of the same template but some of them have structural interventions. It must be said
that in Albania, masonry buildings have been built using templates all over the country, so both models
with and without intervention are common. Capacity curves of the investigated building will be
determined to assess the most probable seismic response of the investigated housing construction in the
region. Also the Finally, estimated results will be used to evaluate the seismic performance of the tested
structures.

Keywords: Unreinforced masonry buildings, Macro-element approach, seismic vulnerability,
TREMURI software, unreinforced masonry buildings

1.INTRODUCTION

1.1 History of masonry structures

Albania in all of history has known many different developments in engineering and architecture.
Nowadays, the most common type of residential buildings and when the major part of the population
lives, are of principal masonry materials. Masonry as a cheaper material was the most used and mostly
used as unreinforced masonry, with building up to 5 story high, especially in the 45-90s era. Building
codes also, have played a significant role. KTP-1963, KTP-1978 and KTP-1989 have significant
changes within one another, but also very verified deficiency. This comes from lack of knowledge of
the time especially on seismic calculations, compared to nowadays accepted worldwide codes like EC
and ASTM. Lacking of seismic analysis in KTP-63 and low considered demand of KTP-78, implies that
the entire stock of pre 89s era to be reconsidered and reanalysed with today updated codes.

1.2 Basics of analysis

From the stock are choosen three buildings, from the most used templates of each era, reffering here to
code of design. Bricks and mortar samples are extracted from these buildings and six tests are performed
to evaluate the mechanical properties of the materials used and masonry bearing walls. Three
dimensional models of buildings are prepared for modal, pushover and performance analysis by a user-
friendly software as 3muri, specialized for masonry buildings. This software uses macro-modelling
technique with pier and sprandels and takes in consideration the non-linear phase of the masonry
material, as in EC normative. Pushover analysis is performed, for 24 cases of loading in both direction,
eccintrency, and shapes. The spectrum approach for seismic design is a very useful and easy solution
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comparing to more complicated analysis as time history analysis or fragility analysis. It gives a limited
solution, but its data is acceptable for most of the cases. Seismic loads in this approach are represented
by response spectrum function which are derived from the time history records of earthquakes in a
specific area. Performance evaluation as N-2 normative and EC, gives a view of the seismic risk for
each building.

1.3 Various common interventions on masonry buildings

For many buildings especially those that are near main roads serious problems can be noticed. The
subfloors were intended for magazines, with small openings, but due to commercial request for shops,
stores etc, in many times interventions are done. Even though masonry structures are designed with load
bearing walls This not only weakens the structure, but seriously affects seismic resistance. Examples
like this, and of similar intervention on Albanian masonry structures are very widespread. Since lots of
time has passed since the time of construction of these structures, all types of damage effects like
physicals, chemicals, and from human intervention are present in these buildings. walls are demolished
on the first floor and replace with two columns and a beam sustaining all the loads coming from above.
Another very wide spread intervention in Albanian building stock is the phenomenon of added stories.
After the collapse of the communist regime in the 90s, because of the great demand in cities for housing,
in many times stories were added in various buildings using light materials. These additions were done
in a hurry and without design and projects during this time. But later at the 2000s due to the policies of
the time, these additions were legalized and still exist nowadays. In this study buildings with this
intervention will be studied and compared with the design and project of original template.

2.CASE STUDIES

2.1 Brief history

The housing problem in the socialist state could only be solved through multi-story buildings built on
projects based on template section designs. The first template section archived was two story adobe
building in 1949. The beliefs of the regime were also projected in the buildings body. The institutes and
government made laws for equality and standardization. So buildings were made by combination of
standard apartments approved. Since these buildings, have been built in a long time, around 45 years,
their diversity is very wide. Although the use of template sections, facilitates the process of
classification, still diversity is noted, and affects directly structural efficiency.

2.2 Classification of masonry buildings stock

The basis of classification for masonry structures are denined by four pillars: time of construction, height
of building, material used and building location. From time of construction buildings can be classified
as:

-Buildings constructed before 1963: Based on prior experience, no seismic evaluation

-Buildings constructed from 1964 to 1978: Based on KTP-63, very low seismic consideration
-Buildings constructed from 1979 to 1990: Based on KTP-78, low seismic consideration

-Buildings constructed after 1991: Based on KTP-89, small population of buildings with load bearing
masonry walls.

The classification of height is based on the number of stories each building has. The Albanian building
stock has maximum 6 story buildings with load bearing masonry walls.Most of the buildings prior of
KTP-63, were no more than 4 stories, and later up to 5. In many buildings problem are the added stories,
that impies an increased seismic demand, with all the deficiency that KTP-78 itself has. The tallest
buildings are the ones, in wich is excpexted more damage and risk in seismic scenario.

By the materials used these buildings can be classified in two major groups: unreinforced masonry and
confined masonry. Unreinforced masonry are most common and before KTP-78, very few buildings had
confinement columns, on the load bearing walls. These buildings are of both clay bricks masonry and
silicate brick masonry. Buildings with clay brick masonry perform more resistent to atmospheric agents
comparing to silicate ones. For the compressive strength of the bricks used on most of the stock the clay
bricks are with f,, = 7.5MPa, meanwhile the silicate bricks used have more compressive strength f;, =
10MPa on most of the buildings. Mortar strength also varies and mostly are used cement or lime mortar
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with f,, = 2.5MPa and f;, = 5MPa. The bonding between clay and mortar is better than silicate-mortar,
giving so a greater value of f,,;, shear strength of masonry. The confined masonry buildings are of the
1978 to 1990 era, and have perimeter columns of C12/15 for increasing lateral resistance of the shear
walls. Also the slab types varies on buildings and era of construction but most of them are rigid slabs of
reinforced concrete. Foundation are constructed with stoned of M>200 and are calculated for
[6]=2kg/cm?2.

Location of the buildings affects many factors of the performance of the buildings. Site conditions,
climatic effects and seismicity of the zone as the most governing factor. Albania can be divided in three
zones, from the seismic risk, where the intensity scale of projection varies VI, VIl and VIII. Also some
zones where considered with lower seismic intensity in KTP-63 and KTP-78, implying a lowered
seismic consideration on projection.

2.3 Selected buildings

The buildings chosen from the stock are of template A1l wich is very used all around the country,
especially in Tirana. This template and building is of the oldest in Albania of 1940s, but the buildings
are near the "ish blloku" zone in Tirana, and they are buildings with good maintenance so no severe
damage is observed. The buildings has plan dimensions of (56.65*11.65)m. Building has two entrances
and four apartments and is symmetric. Building has two stories of 2.8m height. In some of the buildings
of these template are built extra stories later in the after 90s period (in two of these building also known
as MOSKAT). Inside and outside walls of the building are 25cm and non load bearing walls are 12cm.
For masonry are used clay bricks of strength 5MPa as given in the project. The mortar used is lime
mortar as defined in the project with ratio 1:3 (lime : sand). Specifications of the mortars and the
procedure of preparing are given in [K.Cika 1969].For 1m?® sand is used 0.333m? lime and 200liters
water.
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Figure 1. Building Al plan view and facade view

3.MECHANICAL PROPERTIES OF BUILDINGS

The basics characteristics for modeling masonry structures are:

-Characteristic compression strength fi

-Elastic module in vertical shear E

-Elastic module in tangential shear G

Values and recommendations are given for correlation between material and element properties. These
are based on compressive brick strength and compressive mortar strength. Below is given a summary of
the basic parameters and their calculation, from EC and some other recommendations

Compressive strength of masonry

fi, = K* £)7 « £0-3 (values of f,, and f,;, are normalized with § factor)

Young modulus E = 1000 * f

Compressive fracture energy  Gg. = 15 + 0.43 = fi, — 0.0036 * f
Tensile strength fy = 0.05 * f)

Tensile fracture energy Gr = 0.1MPa
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Shear strength fok = fyko + 0.404

foxo = 0.2 when clay bricks are used or silicate bricks M-10

foko = 0.15 when silicate bricks M-7.5 used as recommended in EN,

the maximum value of f,; = 0.065f, o4 = 1MPa

faa = 0.035f;, with filled and unfilled perpendicular joints

fu2 = 0.035f; with filled perpendicular joints f,;,, = 0.025f,, with unfilled perpendicular joints
Shear modulus G = 0.25E

Poisson ratio v=0.2

Values taken by the project blueprint are revised after the laboratory tests on the selected buildings. The
laboratory tests are done to the guidance of ASTM codes. They are divided in three basic sections:

- the brick tests

- the mortar tests

- the masonry prism tests

The tests are done to compare the values of the project with the real values from the tests. This because
many buildings are built before 50 or more years and materials are degraded with time. EC and ASTM
give formulas and correlations for defining masonry characteristics from the brick and mortar properties,
but prism test are also done to verify this values.

3.1 Brick testing

For the determination of the solid brick compressive strength the procedure in ASTM C67-09, five full
specimens of dimension (250*125*60) mm should be tested. The test specimens should consist of dry
half bricks, full height and width of the unit, with length equal to one half the full length of the unit.

Figure 4. Brick compression and tensile flexuaral test

Compression strength of bricks fbt is derived from this test. Tensile strength for bricks is obtained by the
brick tensile flexural strength ASTM C67-10. Tensile strength is tested on a series of single bricks
supported by steel roller bearings, simple beam system. Load is applied gradually through steel rod on
top of the bricks acting like a concentrated load. The samples are of dimensions (40*40*160) mm.

3.2 Mortar testing

For the mortar tests, for unreinforced masonry, samples of mortar are collected in the areas where the
connection between solid bricks units and mortar has failed. Due to the irregular shape of the samples,
capping is required to be done according to ASTM C109/C 109M-02 regulations [ASTM,2008]. The
depressions at the samples are filled with mortar composed of 1 part by weight of cement and 2.75 parts
of sand. The specimens are aged at least 48h before capping them. In this perspective, samples of mortars
with (500*500)mm dimensions are prepared in the moist closet or moist room. The average compressive
strength of the 5 samples is taken as the compressive strength. When it is impossible to take samples of
the mortar the strength is taken according to the project and KTP. The same procedure is for the flexural
strength of mortar samples. The samples are constructed of dimensions 40*40*160mm. Tensile strength
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is tested on a series of mortar samples supported by steel roller bearings, simple beam system. Load is
applied gradually through steel rod on top of the bricks acting like a concentrated load.

Figure 5. Mortar samples compression and tensile flexuaral test

3.3 Mortar testing

Prism testing is a laboratory test for calculating the compressive strength of a masonry prism. A
minimum of three prisms should be constructed, using the same materials and workmanship as used in
the project. The mortar bedding, joint thickness, joint tooling, bonding arrangement and grouting pattern
should be the same as in the project. No structural reinforcement should be included, however, metals
wall ties may be included if used in the project. The prism thickness should be the same as that of the
actual construction. The prism length should be equal to or greater than the prism thickness. The height
of the prism should be at least twice the prisms thickness or a minimum 375mm.

Figure 6. Prism masonry test and tripet shear test

The ultimate compressive strength of a prism is calculated by dividing the maximum compressive load
by the cross-sectional area of the prism. The strength of masonry is related to the strength of prism with
the formula: ~ fk = Cf * fprism

where Cf is correction factor varying from h/t ratio

Table 1. Correction factors for different h/t ratios1
Correction factors for different h/t ratios
Ratio of height to thickness (h/t) 1.3 15 20 25 30 40 5.0
Correction factors for prism 0.75 1 0.86 | 1.00 | 1.04 1.07 | 1.15  1.22

1 Standard Test Method for Compressive Strength of Masonry Prisms ASTM C1314-12 ASTM international, INC.,
2012
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Triplet testing of masonry is a test for determining the shear strength of masonry walls. The shear
strength of masonry triplets was obtained as described in EN 1052-3:2002.

The specimens consist of three bricks bonded with mortar of same recipe and workmanships as in the
original projects. Three sets of triplets are tested under no compressive force for determining f,, value.
Then three others sets of triplets are tested with the presence of compressive test as given in the Code.
Two load cells were used to carry out the shear tests. One load cell was used for applying the shear force
and the other applying the compressive force acting perpendicular to the shear force.

3.4 Investigated building and test results

The investigated building Al is located near "ish Blloku" in Tirana In the figure below are shown the
positions were the samples were extracted.
Ia
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Figure 7. Locations on plan where samples are extracted from masonry
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Below are given the test results and the derived mechanical properies from them using the correlations
given above.

Table 2. Revised brick and mortar properties for analysed building

Building Brick properties Mortar properties
Type fo[MPa] | fy [MPa] | Type fum [MPa] | fi: [MPa]
Al Clay 5 1.1 Lime 2.3 0.45
Table 3. Revised masonry wall properties for analysed buildin
Building [k fok | foko [ fxk1 | [rkz E G Gyc Gr |,
[MPa] | [MPa] | [MPa] | [MPa] | [MPa] | [MPa] | [MPa] | [MPa] | [MPa] | [MPa]
Al 1.43 0.3 0.15 | 0.072 | 0.180 | 0.129 | 1430 358 2.38 01 |02

4. BUILDINGS MODELS AND PUSHOVER ANALYSIS

Modelling of masonry structures has always been a difficult problem because of the presence of joints
as the major source of weakness and also nonlinearity and discontinuity of the material. A proper model
must take in consideration both the behaviour of brick and mortar units and the interaction between
them.

In this paper is used a macro-modelling technique. The materials are not modelled as divided elements,
but with equivalent elements (like plates for example) that have equivalent properties. 3muri is based
on a finite element methodology for modelling masonry structures. The software proposes the line finite
element, which is represented by its axisThe non-linear macro-element model, representative of a whole
masonry panel, proposed by Gambarotta and Lagomarsino (1996), permits with a limited number of
degrees of freedom (8), to represent the two main in-plane masonry failure modes, bending-rocking and
shear-sliding (with friction) mechanism, on the basis of mechanical assumptions.
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Figure 8. 3Muri finite element view?

The static pushover analysis is based on the assumption that the response of the structure is controlled
by the first mode of vibration and mode shape. The shape remains constant throughout the elastic and
inelastic response of the structure. This allows ,theoretically ,transforming a dynamic problem into a
static one for easier solution. The response of the MDOF is related to the response of an equivalent
SDOF. A non-linear incremental static analysis of the MDOF structure can now be generated, to
determine the force-deformation characteristics of the equivalent SDOF.
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Figure 9. Load patterns and different cases of pushover analysis of template B4

The outcome of the pushover analysis is the diagram of the global force versus top displacement curve
or capacity curve. In order to perform a pushover analysis for a MDOF system, a pattern of increasing
lateral force needs to be applied to the mass points of the system. In 3muri approach are 2 load pattern
applied: first mode shape distribution (static), based on the fundamental mode shape of the structure,
and an uniform load distribution to all stories. The two are performed in two directions X and Y and
with positive and negative values. So in total 8 analysis: +x MF1, +x uniform, -x MF1, -x uniform, +y
MF1, +y uniform, -y MF1, -y uniform. These analysis are done for 3 more combination. Without
eccentricity of gravity load and with eccentricity of two different levels. For every building, are
computed 24 analysis, for all load combinations, earthquake direction, with and without eccentricity.
The worst cases are chosen as representing the pushover curves for both x and y direction of buildings.

4.1 Al buildings
This building is symmetric and are separated from one another, only half of the building, is considered.

2 Seismic assessment of masonry structures by non-linear macro-element analysis. A.Penna, S.Cattari,
A.Galasco S.Lagomarsino
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Loads are consided as below:

Dead gravity loads = 4kN/m?

Probable live load = 2kN/m?

Also two more buildings are modelled with one story and two story plus, since some of these buildings
have these added stories. For the added floors the joints connections between the original stories and the
added one are modelled as rigid joints because this interventions are done before many years and are
consolidated. The walls are modelled as non-linear materials, with brick strength f;, = 7.5MPa, mortar
strength f,,, = 5SMPa , density of wall p,,,; = 1200 kg/m3 , masonry strength f,, = 2.5MPa, shear
strength f,, = 0.4 and f,xo = 0.2. Modulus of elasticity of masonry is taken as E,, = 2500MPa and
G = 700MPa. the same as the typical plan of the building.

Figure 10. Al buildings models
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Figure 11. Al buildings normalised capacity curves in x-direction
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Figure 12. Al buildings normalised capacity curves in y-direction

If we compare the parameters from the pushover curves, the shear force / weight ratio decreases
significantly, while the ductility index increases with the addition of stories. Also the initial stiffness of
the buildings decreases with height addition. If the fail mechanism are compared, in the buildings with
more stories, in the upper stories walls have more from shear damage and some parts shear failure.
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Although the most damage still comes from bending failure in the lower parts of the inside walls of the
buildings.

Table 4. Pushover analysis parameters of Al buildings

Initial Max Yield Max Ductility
stiffness Force/Weight | Disp /Height Disp /Height index
Alx 5884 0.7122 0.000533 0.001333 2.5
Alx +1 | 4596 0.5494 0.000489 0.001744 3.57
Alx+2 2717 0.4676 0.000675 0.001741 2.58
Aly 9465 0.716 0.000333 0.0008 2.4
Aly +1 5381 0.6141 0.000467 0.000867 1.8
Aly +2 | 3842 0.4245 0.000433 0.000975 2.25

5. PERFORMANCE EVALUATION

A performance level is a limit stage on the pushover curve that is used to classify the damage. They are
different approaches to classify the damage limit states on masonry buildings. 3muri is based on EC so
it classifies the damage in three limit states:

DL damage limitation 0.1% drift ratio
SD significant damage 0.3% drift ratio
NC near collapse 0.5% drift ratio

The drift ratio is the basic parameter for defining the performance points. For all buildings these limit
state are calculated and by using the equivalent displacement method are compared with the EC spectra,
giving a maximum ag for each limit state. This process is generated automatically from 3muri software.
Buildings are supposed to be in category B soil conditions with parameters:

S=1.2 Ts=0.15s Tc=0.5s Tc=2.0s =2 (URM)

S, s

Spectral acceleration

0.1% 0.3% 0.5%
Drift ratios

Spectral Displacement sd
Figure 18. Performance evaluation on 3muri software based on EC
5.1 Buildings performance levels and seismic evaluation

On each buildings seismic equivalent analysis gives the maximum aq4 for each limit state of buildings.
In the below table are given the analysis results for each building in both directions.
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Table 7. Performance evaluation and P.G.A level for each building in both directions

Building | dy dm Fy agDL agSD | agNC | dtDL dt SD dt NC
(m) (m) (kN) | (m/s?) | (m/s?) | (m/s?)  (m) (m) (m)

Alx 0.0021 0.008 1833 1.863 2970 3.533 0.00269 0.00446 0.00623

Aly 0.002 0.008 1893 1.846 | 2.299 2.641 0.0026 | 0.0044 | 0.0062

Alx 3fl 0.0044 0.0157 2022 1264 2386 2975 0.00553 0.00892 0.01231
Aly 3fl 0.0042 0.0078 2260 1377 | 1.866  2.180  0.00456 0.00564 | 0.00672

Alx 4fl 0.0081 0.0209 2201 1.068 1831 2365 0.00938 0.01322 0.01706
Aly 4fl 0.0052 0.0117 | 1998 | 0.967 | 1.525 |1.878  0.00585  0.0078 | 0.00975

5.2 Conlusions

If we compare the P.G.A values from Albanian seismic map, it can easily be spotted that some of these
buildings have serious risk even of collapse if an earthquake with RP=475years happens. Especially the
buildings of template A1 with 2 added floors, have no capacity of bearing a higher P.G.A than 2.0m/s%
it must be said that similiar cases of buildings with added stories are spread all around the country so
each should be checked for the zone P.G.A level. A retroffiting technique should be implemented on
these buildings.

Table 8. Risk evaluation of each building for different P.G.A levels

Building [0.15g 0.29 0.25g 0.39 Risk

Al DL SD SD NC low
Al3fl |SD SD NC - moderate
Al 4fl |SD NC - - high
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APPENDIX
Section A
Building Al
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Figure 19. Plan view of building Al

158



International Symposium for Environmental Science and Engineering Research (ISESER)
Konya, Turkey, May 25-27, 2019
Proceeding Book of ISESER 2019

p
oS R e
e PS
L
d |9
o ml
= 9 "g
S 9 3
Ip
d |9
Qy
ip
453 80, 171 .60 349 80
480 180 480
1165
Ps | 9 PS
g
q | S
Q¥
o 5 5
(e
=
S| & 5
=
ey
1
I
453 80, 171 60 349 80
480 180 480
1165

Figure 20. Cut view of building Al for original building and building with one added story
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Figure 21. Cut view of building Al with two story added
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Figure 22. Facade view of building Al for original building and plus one story building
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Figure 23. Facade view of building Al for building with plus two stories
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Section B
Test results for Building Al

Table 9. Compressive test of solid bricks

Compressive test of solid bricks (clay bricks)

Sample Sample dimensions Fracture | Compressive | Sample | Sample

Length | Width | Height | Area force strength weight | density

L(mm) | B(mm) | Hmm) | A(mm?) (KN) (MPa) m(gr) | (kg/md)
1 247 120 65 14820 | 72.3 4.88 2864 1486.557
2 246 118 64 14514 | 73.1 5.04 3100 1668.648
3 247 119 66 14696.5 | 74.2 5.05 2980 1536.132
4 248 119 64 14756 72.9 4.94 3012 1594.69
5 250 119 66 14875 | 75.7 5.09 2856 1454.545

Average 5 1548
Table 10. Brick density and water absorption tests
Tensile flexural test of solid bricks (clay bricks)
Sample Sample dimensions Fracture Tensile
Length | Width | Height | Area force strength
L(mm) | B(mm) | Hmm) | A(mm?) | W (kN) (MPa)

1 247 120 65 7800 8.6 1.102564

2 246 118 64 7552 8.3 1.099047

3 247 119 66 7854 8.9 1.133181

4 248 119 64 7616 8.2 1.076681

5 250 119 66 7854 9.1 1.158645

Average 1.11

Table 11. Tensile flexural test of solid bricks

Compressive and tensile flexural test of mortar samples

Compressive test Flexural tensile strength
Sample | Dimensions Area Fractur | Compressive | Dimensions Area Fractur Tensile
LxBxH A e Force strength LxBxH A e Force strength
(mm?) (mm?) F (MPa) (mm?) (mm?) F (MPa)
(kN) (kN)

1 50x50x50 2500 6.35 2.54 160x40x40 1600 0.7 0.44

2 50x50x50 2500 5.75 2.3 160x40x40 1600 0.9 0.56

3 50x50x50 2500 5.65 2.26 160x40x40 1600 0.7 0.44

4 50x50x50 2500 5.55 2.22 160x40x40 1600 0.6 0.38

5 50x50x50 2500 5.45 2.18 160x40x40 1600 0.5 0.31

6 50x50x50 2500 5.85 2.34 160x40x40 1600 0.9 0.56

Average 2.3 Average 0.45
Table 12. Compressive test of mortar samples
Compressive test of masonry prism samples
Sampl Sample dimensions Fractur | Compressi | Pris | Correlatio | Compressi
e Lengt | Widt | Heigh | Area | eforce | vestrength | m n factor | ve strength
h h t A(mm | W(kN) | R(MPa) | ratio n fk (MPa)
L(mm | B(mm | H(m 2) H/B
) ) m)

1 248 242 401 60016 | 95.7 1.595 1.657 | 0.904 1.442

2 249 242 401 60258 | 95.5 1.586 1.657 | 0.904 1.434

3 250 240 401 60000 | 945 1.575 1.67 | 0.908 1.43
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4 249 240 400 59760 | 93.8 1.57 1.667 | 0.907 1.424
5 248 241 403 59768 | 95.03 1.59 1.672 | 0.908 1.452
Average 1.437
Table 13. Triplet test of the samples with and without compressive test
Triplet test of masonry samples
Sample Sample dimensions Fracture Shear
Length | Width | Height | Area force strength
L(mm) | B(mm) | Hmm) | A(mm?) | Q (kN) fv (MPa)
1 202 119 250 29750 |9.2 0.154202
2 201 119 250 29512 |9 0.153348
3 200 119 249 29382 |88 0.145296
Average 0.15
1 201 119 250 29750 18.4 0.31
2' 199 118 250 29880 16.8 0.28
3 200 119 250 29750 19 0.32
Average 0.3
Section C
Pushover curves for building Al
Pushover analysis in X direction
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Figure 32. Pushover analysis in x-direction, 12 load patterns
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Figure 33. Pushover analysis in Y-direction, 12 load patterns

Pushover curves for building Al 3floors
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Figure 34. Pushover analysis for x-direction, 12 load patterns,
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Pushover analysis in Y direction
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Figure 35. Pushover analysis for y-direction, 12 load patterns
Pushover curves for building Al 4floors
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Figure 36. Pushover analysis in x-direction, 12 load patterns
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Figure 37. Pushover analysis in y-direction, 12 load patterns
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O 32. AN EVOLUTIONARY FRAMEWORK ON MALADAPTIVE CONSUMPTION
BEHAVIOURS

Emma Gurashi Nikolaoy*

!Lab.Path-Anat.Mol-Biol Med School of Athens Greece.
Clinic. Homeopathy, Clinical Homotoxicology -Heel Clinic Microscopy Pleomorphismos Doctor for
Natural Medicine in Europe (Germany)

E-mail: dr.ergue@gmail.com

ABSTRACT: There is no disputing the fact on the Historic of the Immunology originated from the
study of Immunity. The study of Immunity itself had little scientific basis until the investigations of
Louis Pasteur in the second half of the 19" century. It was at approximately this time that techniques
were being developed to recognize, cultivate, and attenuate the microbes that caused certain infectious
diseases. Pasteur genius allowed him to capitalize on these developments. To add to them his own
knowledge from his background in chemistry and biology, and to emerge as the father of Immunology.
The groundwork of immunology as a science probably originated in ancient China, where the inhalation
of dried smallpox crust was practiced as a prevention of this disease. Presumably the viral agent of this
disfiguring and lethal disease lost some of its infectivity in drying, so that is was a mixture of inactivated
and active viral particles that was actual inhaled. In Turkey a different form of variolation (smallpox
was then known as variola) was Observed by Lady Montagu, wife of the British Ambassador. There
pustular material was taken from the lesions of a person with a mild case of smallpox and transferred by
a common needle into a vein or tissue of the person desiring the Immunization. Hopefully a mild form
of smallpox would be developed and apparently did enough regularity for Lady Montagu to have her
own children vaccinated in this manner. In 1718 she introduces this procedure in England, and she is
credited with introducing the Method to the Western World. Obviously, these earlier methods of
Immunization had inescapable risk there was no assurance that variolation would result in only a mild
case of smallpox and there also a possibility of transferring Syphilis, Leprosy, Hepatitis or most any
other diseases of the donor. Jenner system of a smallpox vaccination, advanced by him in the 1789 as a
result of his study of Cowpox and smallpox in English milkmaids avoided this problem and began to
place immunity on a firm scientific footing.

Keywords: Immunity, Louis Pasteur, infectious, diseases, lesions, Jenner system
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O 34. IMPACT OF TWO IRRIGATION SYSTEMS; SPRINKLING AND DRIP ON
CULTIVATED SOIL MOISTURE AND IN OUARGLA REGION- ALGERIA

Mohamed Abdelmalek Khemgani?, Afaf Allali?, Nour Elhouda Hati?

YL aboratory of Bio geo chemistry of arid regions, Kasdi Merbah University, 511, Ouargla 30000,
Algeria.
?Kasdi Merbah University,511, Ouargla 30000, Algeria.

E-mail: malek.khemgani@yahoo.com

ABSTRACT: The study highlights the evolution of cultivated soil moisture under two different
irrigation systems: sprinkling and drip in Ouargla region. The approach adopted consists of the area
prospection and then choose of the study site. This study focused mainly on an assessment of irrigation
water quality, characterization of irrigation parameters and soil characterization in situ and in laboratory,
and survey of some stages and the yield of Quinoa, for each irrigation system. Soil samples were
collected before and after each irrigation for each system and at different depth levels (10, 15, 20, 25,
30 and 35 cm), with a control sample of bare soil (non-irrigated and uncultivated). The water and soil
study showed that irrigation water is highly saline with basic pH, and had a sulphate sodium and chloride
chemical facies. The soil is slightly calcareous, slightly gypsum, with a low organic matter content,
slightly alkaline, not very salty, and has a silty sandy texture. Soil moisture increases with depth under
spray system and decreases depth under drip. The complete random block tracking of some stage of
Quinoa showed that there is no significant difference between the two systems. The statistical test
indicates that drip system presents the best system compared to the spray.

Keywords: Sprinkling, drip, soil moisture, quinoa, Ouargla
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DIFFERENT ANALYTICAL TECHNIQUES
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ABSTRACT: Obiject of this study were the aerosol samples collected in Tirana and Elbasan cities. The
population of our country is concentrated in the capital city of Tirana. It has a continuous development
of industrial commercial and construction activity. Elbasan was chosen not only for the high population,
but also and for the activity of the former Metallurgical Combine. Instrumental methods of analysis with
destructive and non- destructive used to determine metals concentration in aerosol samples. The aim of
this study is to determine the lead concentration in aerosol samples using different analytical techniques.
We have selected 8 aerosols samples, which are divided in two parts and only one in four parts. We have
analysed a total 18 filter aerosol samples. Aerosol samples are collected in Tirana and Elbasan cities and
were analysed for lead content by using Graphite Furnace Atomic Absorption Spectrometry, Flame
Atomic Absorption Spectrometry and X-ray Fluorescence in the Institute of Applied Nuclear Physics,
University of Tirana, Albania. From the results obtained show that the level of lead in the aerosol
samples that are collected in Elbasan is higher than in samples are collected in Tirana. By the use of
various techniques in the measurement of lead in aerosols it is noticed that the more information is
obtained from the technique of X-ray while for the presence of lead in low concentrations, GFAAS
technique has the highest accuracy and sensitivity.

Keywords: Lead, aerosols, analytical techniques.

1. INTRODUCTION

Pollutants in air can exist in the form of gases or aerosol particles depending on temperature, humidity
and other parameters. There are several hundred specific pollutant compounds that are found in the air
from a mixture of different sources. As main sources of pollution in the atmosphere, may be considered:
urban areas, industrial plants, automotive roads, energy plants.

Air pollution represents one of the main problems of environmental pollution, especially in urban and
industrial areas. Both natural and anthropogenic sources contribute to air pollution. The development of
technology and production of primary products also, produces secondary production, solid, liquid and
gaseous waste, whose presence is associated with significant environmental impacts (Alushllari et al.
2014). Quality of air is very important to ecosystems and human health. Atmospheric pollutants are
responsible for both acute and chronic effects on human health (WHO, 2000). Trace metals, are the most
common components in atmospheric particulate material. Different studies have shown that low
concentrations of metals in particulate material significantly influence on environment and human
health. These health effects are more noticeable in the elderly and children (US EPA, 2006). Clean air
is a basic health requirement for every human being. However, air pollution across the globe is
constantly threatening human health. Presence of heavy metals in environment above maximum
concentration level causes toxic effects in environment and on human’s health. They enter the human
body through food, water, and air. Lead and its compounds are toxic; they can enter the human body
through food, water, and air (Alushllari & Civici 2014). Also, the presence of lead causes anemia and
damage of nervous system (Bastawyet et al. 2006). Cadmium is an extremely toxic metal, is commonly
found in industrial areas, especially where ore is processing and smelting. Exposure to cadmium can
cause a number of harmful health effects due to the ability to induce disturbances in several organs and
tissues following either acute or chronic exposure (Marisela, 2006). Chromium is a steely grey and non-
oxidation hard metal that is in basic state malleable and lustrous (Costa & Klein, 2006). The purpose of
this study is to determine the lead concentration in aerosol samples using different analytical techniques.
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2. MATERIAL AND METHOD

Samples were collected in four stations in the cities of Tirana and Elbasan. There were selected 2 points
in Tirana as follows: Station 1: on the terrace of the building of the Ministry of Environment at a height
of about 15 m from the road. At this station sampled aerosols were representative of the centre of Tirana.
Station 2: It was set on Mount Dajti building near the former Pioneer Camp. Pumps at this station were
placed at about 3 m above the ground level. These aerosol samples were representative of a clean area.
Also there were selected 2 points in Elbasan as follows: Station 3: on the building of the Public Health
Centre, samples were collected at 15 m height from ground level. Station4: near the station Metallurgical
Combine, most of samples were collected near the Metallurgical Combinate in height about 4 m from
ground level.

Other samples were collected at the entrance and inside area of the Complex. In Table 1 the date for the
analysed samples is presented. Represented aerosol samples analysed using Atomic Absorption
Spectrometer, Analyst 800 Perkin Elmer with Graphite Furnace Atomic Absorption Spectrometry (3
analytic methods). Air filter samples are digested according Analytic Method Atomic Absorption
Spectrometry. Instrumental conditions for lead are based on the Analytical Methods of Atomic
Absorption Spectrometry, from Perkin Elmer. During this study are collected in total 23 aerosol samples
and 8 blank filters. For digestion of samples were used three different analytic methods. Lead
concentration in samples is measured using three instrumental analytic techniques, Flame Atomic
Absorption Spectrometry, Graphite Furnace Atomic Absorption Spectrometry and Fluorescence of X-
ray.

Instrumental conditions for lead are based on the Analytical Methods of Atomic Absorption
Spectrometry, from Perkin Elmer. Three applications were carried out for the measurement of
calibration standards and the measurement of samples. For each element calibration curve equation is
linear and passing through point zero. To check the instrumental drift, an agueous standard solution was
analysed after every three samples.

3. RESULTS

During this study are analysed in total 23 aerosol samples and 8 blank filters. We have selected 8 aerosols
samples, which are divided in two parts and only one in four parts. For digestion of samples were used
three different analytic methods. Lead concentration in aerosol samples is measured using three
instrumental analytic techniques, Flame Atomic Absorption Spectrometry, Graphite Furnace Atomic
Absorption Spectrometry and Fluorescence of X-ray at the Institute of Applied Nuclear Physics,
University of Tirana, Albania.

From the results obtained is shown that the concentration of lead in aerosols samples are ranged from
2.1 ng/m® to 2705 ng/m®. Lead concentration for each method is compared between each other; relative
standard deviation was 4.3 %. The values of lead in Tirana are ranged: 2.1 -10.4 ng/m*. The values of
lead in Elbasan are ranged: 20.7-2705 ng/m®.

From the results obtained show that the level of lead in the aerosol samples that are collected in Elbasan
is higher than in samples are collected in Tirana. By the use of various techniques in the measurement
of lead in aerosols it is noticed that the more information is obtained from the technique of X-ray while
for the presence of lead in low concentrations, GFAAS technique has the highest accuracy and
sensitivity.

In the table 1 are presented the sampling points, code and amount of aerosol that has passed in paper
filter. In the table 2 are presented the lead concentration for the analyzed samples according 3 techniques
analyses.

Table 1. Sampling points, Tirana and Elbasan Cities.

Nr of Filter Stations Vol (m®) Code of Samples
118 Elbasan, Metallurgy 49.7 1M
111 Elbasan, Metallurgy 75.2 2M
107 Elbasan, Metallurgy 4.6 3M
110 Elbasan, Metallurgy 56.3 4M
95 Elbasan, Centre 68 8M
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105
109

85
53
52
80
69
51

Elbasan, Metallurgy 22.7
Elbasan, Metallurgy 31.9

Tirana, Centre
Tirana, Centre
Tirana, Centre
Tirana, Centre
Tirana, Centre
Dajti Mountain

79.5
56.6
57.3
85
96.3
142.7
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oM

10M
11M
12M
13M
15M
17™M
14M

Table 2. Sampling points, Tirana and Elbasan Cities.
Nr of Filter Code of Samples

GF AAS F AAS XRF

51
80
52
69
53
85
95
110
105
109
111
118
107

M14
M15
M13
M17
M12
M11
M8
M4
M9
M10
M2
M1
M3

21
4.0
6.0
6.3
8.8
10.4
20.7
147.1
472.5
610.6
680.4
932.0
2705.3

0.0 1
0.0 1
5.6 1
0.0 42
5.7 1
8.2 69
11.7 1
1615 120
3795 371
465.5 640
552.0 635
804.0 994
3054.0 2811

In figure 1 is presented map of Albania where are selected 2 cities Tirana and Elbasan. In figure 2 and
3 are presented in graphical form the level of lead respectively in Tirana and Elbasan cities. In figure 4
is presented compare of lead concentration in Tirana and Elbasan. In figure 5 is presented Compare of
Lead level using three techniques, while in figure 6 is presented the Line plot of lead according three
techniques and in figure 7 is presented Concentration of lead by different techniques.
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Figure 7. Concentration of lead by different techniques

4. CONCLUSIONS

In the descending order of content in aerosols, lead analyzed in selected sampling stations, were ranked
as: Elbasan metallurgical >Elbasan Centre >Tirana Centre > Dajt Mount. Our obtained results have
shown that the concentration of Pb in aerosols in the city of Elbasan was higher than in Tirana. The
most contaminated area was near metallurgical area. The concentrations of lead determined in each
method is comparable. It can be seen from the standard deviation of the values obtained for the lead in
both methods was 4.3%. As the main sources of air pollution by metals in Elbasan and Tirana cities
were emissions from, vehicles, burning of fuel and urban wastes, dust particles transported by wind,
construction and inert materials, industrial pollution.

In the city of Elbasan partial work in Metallurgical Combine significantly contributes to the emission of
gases and particle matter in the air and solid waste in the land. If the lead is present in high concentrations
in the environment it presents not only negative impact on the environment but also the human health.
In the descending order of sensitivity of techniques to measure lead concentration were ranked: Graphite
Furnace Atomic Absorption Spectrometry > Flame Atomic Absorption Spectrometry> Fluorescence of
X-ray. The low values obtained from the Flame Technique, was the reason of low sensitivity of the
instrument used, also the calculations are done manually. The Graphite Furnace Spectrometer analyzes
and determines very low levels of lead in the samples at ppb levels even at trace levels, so in relatively
clean samples.nTo analyze lead concentration at low levels the best technique to use is GF_AAS
compare with Flame and X-ray techniques; it has the highest sensitivity.
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ABSTRACT: The study area covers around the Glumeli Village, located in the Zonguldak Basin which
is the Turkey's most important coal basin, approximately 70 km west of the Zonguldak city centre and
20 km southeast of Alapli District. In this study, it is aimed to investigate of the geological features of
the region, stratigraphic sequence of rock units outcropping in the region, the lithological, mineralogical
and petrographical properties of different units.

Sedimentary, metamorphic and magmatic units formed from Palaeozoic to today are exposed in the
study area according to field and laboratory studies conducted in the region. The Lower Ordovician-
Lower Devonian aged Hamzafakili Formation which forms the basement of the study area, consists of
clayey-quartzite, microcon-glomerates, metasandstone, arkose and conglomerates. Devonian aged
Goktepe Formation, which is overlay on the Hamzafakili Formation with low angular unconformity, is
represented by chalcschist, phyllite, sandstone, siltstone and claystone. The Medium-Late Devonian
aged Belen Granitoide is mainly composed of granite, granodiorites, quartz diorite and leucogranites cut
the Hamzafakili and Goktepe formations. The Late Creta-ceous Alapli formation overlying the older
units with an angular unconformity is represented by marl, clayey limestones, limestones and
tuff/tuffites. The Early-Middle Eocene aged Caycuma formation overlying by the angular unconformity
the on the Alapli formation is composed of sandstone, siltstone, claystone, mudstone and volcanic
sandstone alternation. All these units covered by the old and new alluviums.

Keywords: Geology, Petrography, Alapli, Zonguldak, Granitoid

1. INTRODUCTION

The study area covers an area of 60 square kilometers, located in and around Giimeli Village, 20 km
southeast of Alapl district, 70 km southwest of Zonguldak (Fig. 1). There are magmatic, metamorphic
and sedimentary rocks in the study area. As is known, many metallic and industrial raw material deposits
occur with volcanic and metamorphic rocks.

Many geological studies are conducted in the western and central Black Sea regions, including the study
area and preliminary studies on geological, stratigraphic, structural geological and petrographic
properties of the region was carried out by Tokay (1949, 1952, 1954), Bayramgil (1949), Altinl1 (1951),
Akartuna (1952), Ketin (1953), Fratschner (1953), Baykal (1954), Ketin and Giimiis (1963).

Including study area, numerous studies have been carried out in Zonguldak region to investigate mining
exploration, reserve and technological properties. The vast majority of these studies are related to the
coal deposits in the region and studies on topics like clay, chiffon, sand, quartzite, iron, phosphorus,
bauxite, etc. Nowak (1920) stated that there is a small amount of iron under the diabase outcrop located
under the Devonian limestones between Eregli and Bolu. Yergok et al. (1987) stated that in the south of
Alapli in the Hamzafakili formation vessel-type hematite, magnetite and limonite-weighted iron
enrichments are found.

Arni (1939), who studied the Zonguldak Kokaksu bauxite deposit, states that the formation of bauxite
occurs with the re-washing of terra-rosas formed by lateritization of conglomerates and limestones in
Cenomanian. Arni (1940) stated in Kozlu Valley that Upper Carboniferous, which is known as Karadon
series, had an extremely deformed irregular fire-clay due to tectonic reasons. Goksu (1958) who was
studying Kokaksu bauxites determined that the bauxites in the region were found between the base coal
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limestones and the sandstones of the ground. Yergok et al. (1987) stated that bauxite formations are
terrestrial enrichments and they show enrichment in the contacts of Velibey formation.

This study was carried out to investigate of the geological and petrographic features of Glimeli Village
(Alapli-Zonguldak) and its vicinity on an area approximately 60 square kilometers. In this study,
petrographic and geochemical studies were carried out on the rock units exposed in the region, in order
to find natural resources such as metallic mineral deposits and industrial raw materials which are likely
to be found in different geological units in the region.

-
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2. MATERIAL AND METHOD

In order to carry out mineralogical petrographic analyzes of the rock samples collected during field
studies, petrographical thin sections were made and the structure-texture and mineral paragenesis were
determined by polarizing microscopy and the rock determinations were made.

3. RESEARCH FINDINGS

3.1. Geology

In the study area, sedimentary, metamorphic and magmatic units formed from Paleozoic to the present
day are exposed (Fig. 2). The Silurian aged Hamzafakili formation, which forms the basis of the study
area, composed of purple, red, orange and yellow quartzite, metasandstone, microconglomerate, arkose
and conglomerates and shale and limestone bands. The Devonian Goktepe formation, represented by
laminated claystone, mudstone, siltstone, carbonated claystone, bituminous shale and carbonate
sandstone alternation is gradually overlain by the Hamzafakili formation. The Devonian age Belen
Granitoid, which is composed of granite, granodiorite, quartz diorite and leucogranites, and semi-depth
rocks such as quartz porphyry and diabase, cuts the Hamzafakili and Goktepe formation. The Alapl
formation represented by Upper Cretaceous white, light green, light yellow, rarely pink, red and green
colored limestone are unconformably and angularly overlying the other units. The Tertiary aged
Caycuma formation overlying the Alapli formation with angular unconformity is composed of light
yellow-white colored, thin medium layered sandstone, siltstone, claystone intercalation agglomerate,
tuffite and marl intercalations. All these units cover alluviums (Deveciler, 1981; Iplikgi, 1983, Fig. 2).
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Figure 2. Geological map and lithostratigraphic columnar section of the study area (modified from
Deveciler, 1981 and Iplikgi, 1983).

3.2. Petrography

In the petrographic observations of the quartzites taken from the Hamzafakili formation, it was observed
that the rock mainly consists of quartz and very little mica, opaque mineral, rock fragments, sericites.
Granoblastic textured rock due to common quartz is called quartzite. Quartz crystals are anhedral (Fig.

Figure 3. The quartz (Q), limonite vein (Imt) and opaque minerals (opk) in granoblastic quartzite of
Hamzafakili formation, (a: /N, b: +N)

Petrographic investigations of metasandstones from the Goktepe Formation yielded clastic texture. The
rock contains quartz, alkali feldspar, rock fragments, mica, calcite, plagioclase, chlorite and opaque
minerals. Quartz is from different sources and has polygenic properties. The grains are generally
orbicular and semi-orbicular shaped and the grains are connected to each other with partially contacted
and partly by a fine-grained matrix. According to the mineralogical and textural characteristics of the
sample, it was named as sandstone (Fig. 4).
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Figure 4. Plagioclase (plj), chlorite (clr), opaque minerals (opk), quartz (Q), minerals in the sandstone
sample collected from Goktepe formation (a: /N, b: + N)

Petrographic investigations of the Belen Granitoid samples revealed that the rocks had holocrystalline
porphyritic texture. The minerals present in order of multiplicity in the rock are plagioclase, amphibole,
epidote, carbonate minerals, quartz, chlorite and opaque minerals. Plagioclases were intensely
carbonized and partially epidotized, with very few specimens showing zoned tissue and polysynthetic
twinning. Amphiboles in the rock are carbonated. Epidotes are euhedral and medium-grained. From
amphiboles, there are intense chlorite formations. There are also small amounts of anhedral fine
crystalline quartz. The sample examined according to mineralogical composition and textural properties
is called diorite porphyry (Fig. 5).

Figure 5. Plagioclase (plj), chloride (kir), epidote (epd), opaque minerals (opk) and quartz (Q) in the
diorite porphyries of the Belen granitoid; (a: /N, b: +N)

In the petrographic study of the sample taken from the siltstones of the Caycuma formation, it was
observed that the rock had clastic texture. The main minerals observed are sericite, plagioclase,
amphibole, quartz, chlorite and opaque minerals. The rock contains 0.05 mm thick opaque + quartz +
chloride veins and the rock are named as siltstone (Fig. 6).
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Figure 6. Plagioclase (plj), amphibole (amf), sericite and quartz in siltstones of Caycuma formation, (a:
/IN, b: +N)

4. CONCLUSION

In this study, it is determined that different lithostratigraphic units formed from the Paleozoic to the
present in the study area covering the Glimeli (Alapli-Zonguldak) village and its environs. The Upper
Ordovician-Lower Devonian aged Hamzafakili formation at the bottom of the study area is composed
of red, purple quartzite, microconglomerate and metasandstone. The Devonian aged Goktepe formation,
which is gradually transitive, partially unconformably overlie the Hamzafakili formation, consist mainly
of laminated phyllite, calcschist, claystone and siltstone. Hamzafakili and Goktepe formations are cut
by Devonian aged Belen granitoid, consisting of light-colored granite, granodiorite, quartz diorite and
leucogranites. Alapli formation composed of Upper Cretaceous aged light-colored marls, clayey
limestones and claystones are unconformably covers older units. Caycuma formation, which is
represented by light yellow-white colored, thin medium layered sandstone, siltstone, claystone
intercalation agglomerate, tuffite and marl interiors, covers other units with angular unconformity. All
units are unconformably covered by the Quaternary-actual aged Alluvium.
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ABSTRACT: Wood has been one of the most preferred building materials because of its durability,
accessibility and workability since the first periods that people started to build a shelter. However,
wooden structures were substantially left in the early 20th century, and concrete and steel construction
systems were begun to be used. Today, the effects of environmental concepts such as sustainability,
renewable energy sources, global warming and greenhouse gases on construction production have led
to a reconsidering of building materials. Cross-laminated wood (CLT) panels, which have emerged for
the last 20 years, enabled the use of the wooden base in multi-storey wood structures. The use of cross-
laminated wood as an element of the load-bearing system removes the blind side of wood originating
from its orthotropic structure. Poor quality trees are also brought to the sector thanks to these panels
created. Sustainable environment could be created by performing tree farming with the purpose of using
cross-laminated wood instead of existing tree sources in the construction sector, thus this will be more
beneficial economically by minimising the importation of this material. This study provided information
about the production stages, areas of usage and environmental features of cross-laminated wood as
construction material, and design implementation of this new product as the element of the load-bearing
system was carried out. Also, in this study, a multi-layered CLT beam was analysed theoretically in
RFEM program as an application of CLT structural member.

Keywords: Cross-laminated timber, multi-storey structures, panel

1. INTRODUCTION

Since the existence of mankind, timber has become the preferred building material in house construction
due to its many features such as naturalness, strength, accessibility and processability. In addition, its
being economical, healthy and sustainable have enabled to be used widely in places where access to raw
materials is easy.

The timber was left in the early 20th century, and concrete and steel structural systems were begun
to be used. Stronger, more high-rise buildings and fire resistance may be indicated as the reasons for
this. Moreover, the decreasing of the timber compared to the populationin the world and its becoming
more expensive have led to the use of alternative materials.

The materials used in constructions have begun to be reconsidered with the emergence of the
concepts of sustainability, global warming and renewable energy sources. While 30-40% organic
materials were used in the constructionsbefore, this ratio has decreased to 0-10%. The construction
industry uses 40% of the world's total energy. The effective component in global warming is carbon
dioxide. The timber continuously absorbs carbon dioxide in the air throughout its use in constructions
since its growth and prevents its release into the atmosphere (Bostancioglu and DiizgiinBirer, 2004).

The construction time is shortened due to easy design, manufacture and installation of the timber. It
is easy to renew and has high energy efficiency.It is a more insulating material than steel and concrete
and is preferred especially in countries with cold climates. What is more, the light weight of the building
causes less damage to the building by reducing the load on the building during an earthquake.

2. CROSS LAMINATED TIMBER
The timber material used by drying or without drying after sawn from the log is called solid timber. It
consists of solid and pure wood that is not coating and logging. Generally, the new material, which is
formed by the combination of timber material such as lumber, chip, fibre and sawdust with binder agents
such as glue in different ways in the factory environment, is called industrial material. Industrial timber
material has mechanical and technological properties with higher value than solid timber material.
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Moreover, it is a high-quality material that does not hold the drawbacks of solid timber material.
Industrial timber technology will please consumers by leading tothe more rational use of decreasing
forest resources in the world, and provides to achieve products meeting the necessary needs (Gtzel and
Yesuyev, 2015). While the mechanical properties of the timber are high in parallel with its fibres, these
values are not sufficient in the perpendicular direction to the fibres. This weakness caused by the
orthotropic structure of the timber is removed by cross-laminated timber elements.

Cross-laminated timber panels,as an industrial timber material, are stiff elements with strong
dimensional stability which have been generally glued to each other from their wide surfaces in the
manner that the fibre directions of solid wood elements with 3,5,7 or more layers become opposite to
each other (generally 90°) and in some cases glued at least 0.6 N/mm2 with glue from narrow surfaces
(Glizel and Yestiyev, 2015).

Figure 1. CLT concept and CLT panel (Pei, 2013)

2.1. Historical Development

The cross-laminated timber, defined by various abbreviations such as CLT, BSP, KLH and X-lam and
known in the world by different names, emerged in Switzerland in the early 1990s. The use of cross-
laminated timber technology, developed in Austria with the effort of industry and academic research in
1996, became widespread in the early 2000s. It has become widespread in Europe, America and Canada
with the effect of green building approaches and has led to the reorganization of timber building
regulations.Nowadays, cross-laminated timber has also begun to be used in multi-storey buildings
(Gagnon and Pirvu, 2013).

2.2. Advantages of Cross-Laminated Timber
It significantly increases the segregation resistance of the parts of the CLT by providing a reinforcement
effect on the cross-lamination system in the CLT. It ensures two-way mobility similar to the reinforced
concrete floor.CLT systems can be easily integrated with steel, reinforced concrete and timber frame

— A
A— *-A'/

Figure 2. CLT panel with two-way load movement (Brenamann, 2017)

Bearing or non-bearing structural member can be produced from CLT material. Long spans are
passed with these panel elements. Even if the panels have window and door openings, they can serve as
bearings. They can be used as curtain wall construction elements due to their high axial load bearing
capacities and very high floor cutting capacities. Wall panels are highly resistant to dynamic loads. It is
75% lighter than concrete by volume (Landreman, 2017). Its lightness makes the earthquake loads less
effective on the construction.
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CLT is made indispensable since the panels can be produced in a single piece and the timber material
is a natural heat and sound insulation material. It is 15 times more efficient than concrete and 400 times
more efficient than steel in terms of thermal efficiency (Waugh, 2018).

Continuity of flooring and panels is ensured by finger joints. Its thin layers provide convenience for
determining and correcting the defective parts. Thus, structural defects are at the lowest level.

2.2.1. Fire Resistance of Cross-Laminated Timber
The fire resistance of CLT material was found to be higher than steel and concrete as a result of the tests.
CLT panels protect structural capacity for a long time when exposed to fire due to the slow carbonization
of timber elements during the fire (Gagnon and Pirvu, 2013).

Increasing the number of layers of panels used as wall, floor and roof elements; increasing layer
thickness or covering their surfaces with gypsum enhance their resistance against fire. CLT panel in 7”
and with 5 layers was used in ASTM E119 Fire Resistance Test by American Timber Council.lt was
predicted to resist for 2 hours according to the calculations, but it provided a better result by resisting
for 3 hours and 6 minutes. After the tests conducted, CLT material received the necessary approvals for
fire resistance (Gagnon and Pirvu, 2013).

2.2.2. Environmental Performance of Cross-Laminated Wood
The cross-laminated timber material has better properties than equivalent concrete and steel
constructions in terms of environmental performance. It is renewable, recyclable and recoverable due to
the timber used. It generates minimum waste during production processes and their application. The fact
that it is a natural material and has a high degree of carbon storage makes it environmentally friendly.

2.3. Production Steps of Cross-Laminated Timber

Appropriatelumber is selected for CLT, and the strength of thislumber is checked. Lumber is grouped
according to the productive lengths and widths that can be obtained. Planing process is applied to the
surfaces to ensure the smoothness of the surfaces. The lengths are cut in equal lengths to form the panels.
Glue is applied to the surfaces for the second layer following the first layer formed in horizontal position,
and the joint process is performed by compressing the second layer vertically. Panels are packaged by
opening door and window openings in accordance with the project measurements, thus it is made ready
for transport.

Fotosyntes

Produktion av
lameller

Flis och span till Atervinning,
till exempel spanklotsar, energi

Torkning

Figure 3. The manufacturing process of CLT products and carbon cycle (Danielsson, 2017)
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2.4. Standards

The current ANSI/APA PRG-320 (Standard for Performance-Rated CLT) product standard is used for
mechanical properties and product performance of CLT material in the USA and Canada. This standard
includes panel measurements, tolerances, component requirements, construction performance
requirements and qualities. NDS(National Design Specification) and IBC (International Building Code)
standards are used in constructional design in the USA and Canada.The NDS contains the required
calculations for the design, limitations, joint material calculations. Some limitations have been given to
the design in the IBC.

3. LOADING IN CROSS LAMINATED TIMBER PANELS

Wall and floor elements bear the load in CLT constructions.Producing panels as a single piece and finger
joints in providing the continuity enable to pass long spans. Deflection calculation is made in the middle
of the span in CLT floors as in reinforced concrete floor. Since deflection is a critical condition for
floors, it is a factor to be consideredin dimensioning CLT floors.In order to reduce deflection, the
thickness or the number of layers is increased.

The strong axis trying to bend during the loading is called the major axis, and the axis trying to
segregate is called the minor axis.While the strength values of the layers on the major axis are higher,
this value is much less on the minor axis, and is often not included in the calculations.

Figure 4. Loadings on major and minor bending axes (ANSI/APA PRG-320, 2018)

The major and minor axes of the layers vary in different directions in a two-way operating floor.
The strength values used in the calculation for these directions are provided by the CLT
manufacturer.These values are given in Table 1 of PRG-320 for the USA and Canada.

Table 1. ASD reference design values for CLT (ANSI/APA, PRG-320 Table A2.)

Lamination Thickness (in.) in CLT Layup Major Strength Direction Minar Strength Direction
E Iwﬁ,l'l E Ioﬁ.?ﬂ
CLT  CLT# FSone 105 Ibf- GALee FuSumse 105 Ibf-  TPhipsc
Grade (in.) = L = 1 = 1 = (Ibf-ft/ft)  in 3F) (105 IbF) (IbF-Fr/ft) inliF) (10° b

41/8 13/8 13/8 13/8 4,525 115 046 1460 3 o.61

El 678 13/8 13/8 13/8 13/8 13/8

10,400 440 0e2 1,370 81 1.2
?5/8 13/8 13/8 13/8 13/8 13/8 13/8 13/8 18,375 1,089 1.4 3,125 309 1.8
41/8 1358 1378 1378 3,825 102 0.53 165 3.6 0.56

E2 &47/8 13/8 13/8 13/8 13/8 13/8 8,825 389 1.1 1,430 5 1.1
@5/8 13/8 13/8 13/8 13/8 13/8 13/8 13s8 15,600 63 1.4 3,275 380 1.7
41/8 1358 13/8 13/8 2,800 81 0.35 110 2.3 044

E3 47/8 13/8 13/8 13/8 13/8 13/8 6,400 3an 0469 255 &l 0.87
e5/8 13/8 13/8 13/8 13/8 13/8 13/8 13/8 11,325 F&9 1.0 2,180 232 1.3

41/8 13/8 1378 13/8 4,525 115 0.53 180 36 0.63

B4 & 78 13/8 13/8 138 13/8 13/8

10,425 441 11 1,570 5 1.3

?5/8 13/8 13/8 13/8 13/8 13/8 13/8 13/8 18,400 1,090 1.6 3,575 360 19
41/8 13/8 13/8 13/8 2,090 108 0.53 165 asé 0.59
w1 &7/8 13/8 1378 13/8 4,800 415 1.1 1,430 25 1.2
8,500 1,027 1.6 3,275 360 1.8
2,030 25 046 160 3a 0.52
4,675 263 091 1,370 81 1.0
8,275 898 1.4 3,125 309 1.6
41/8 13/8 1378 13/8 2,270 108 0.53 180 3.8 0.59
wva &7/8 13/8 13/8 13/8 13/8 13/8 5,200 415 1.1 1,570 25 1.2
F5/8 13/8 13/8 13/8 13/8 13/8 13/8 13/8 2,200 1,027 1.6 3,575 360 1.8

13/8 1378

@5/8 13/8 13/8 13/8 13/8 13/8 13/8 13/8
41/8 13/8 13/8 13/8

w2 &7/8 13/8 1378 13/8 13/8 13/8
@5/8 13/8 138 13/8 13/8 13/8 13/8 13/8
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4. DEFLECTION CALCULATION OF FLOOR SYSTEMS
In this study, deflection calculation was analysed with the help of manual solution and RFEM (version
5.18) program for a simply supported cross-laminated timber floor, and the results were compared.

4.1. Analysis According to Elastic Method
The deflection calculation is carried out with simply supported beam logic in CLT floor coverings. The
solution is applied for a width of 1 ft at the selected span. Equations required for deflection are obtained
from the NDS 2018 Standard used in structural design. Strength values are taken for the selected section
from PRG-320. These values are bending and shear stiffness values. The deflection value to be
performed by the floor is found with the strength values involved in the equations.The obtained values
are compared with the limit values valid for CLT in IBC 2018 to determine the conformity of the section.
Deflection values were calculated for a simply supported beam made of CLT. The 5-layer V1
section was selected from the PRG-320 as the CLT material and the total thickness of the layers used in
this section was 6 7/8 inches (174.625 mm). The floor had an 18 ft (5.49 m) span. The design loads
weregiven as follows: Dead Load = 50 psf (2.39 kN/m2), Live Load = 60 psf (2.87 kN/m?).

{

A o

Fi or
L] L]
The strength values for the section in the thickness of V1 6.875 were obtained as bending stiffness above
from PRG-320 Table 1, El.;; = 415x10° Ibf.in?/ft and shear stiffness GA.ry = 1.1x10° Ibf /ft.
The shear deformation coefficient was accepted as 11.5 for one end simply supported in a uniform
loading from K, NDS 2018 Table 10.4.1.1.

_ Elegp 415x10° _ 61h in2
Elapp - liKseEIeff - ‘ 11.5x415x106 379,69x10°1b. in /ft (1)
' GAefy 1.1x100(18x12)2
4 80y (18x12)*
5 wit _ 5 QUSHDT ) aoa i )

MaxX= 384 Fl,,, 384 379.63x106
The critical limiting state in floor members for IBC 2018 is experienced in the live loading of CLT floor
members. The deflection limit for the live loading from IBC table 1604.3 should be smaller or equal to
L/360.
Required deflection condition was met for the beam member when the control was performed for

the critical conditions of Apqy= 0.372 in (9.45 mm). < === 0.6 in (15.24 mm).

4.2. RFEM Analysis Results

In the RFEM (version 5.18) linear finite element analysis program, structural analysis of the considered
beam shown in Figure 6 was performed. Analysis for NDS 2018 standard was conducted in live loading
by selecting V1 6 7/8” CLT section for 18 ft(5486 mm) beam span. Maximum deflection values and the
stress distribution on the beam obtained as a result of the analysis are shown in Figure 7 and 8,
respectively. Accordingly, the maximum vertical displacement in the midspan of the beam was
determined to be 0.372 in. (9.45 mm). This value was obtained as 0.3% different from the deflection
valuecalculated according to the elastic method. The maximum stress values obtained in different layers
as a result of the analysis are shown Figure 9.
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Figure 7.Deflection valuesof simply supported beam
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Figure 9. Stress values obtained as a result of analysis and maximum stress ratio

5. CONCLUSIONS

Cross-lamination structurally eliminates the weaknesses of the timber.The cross-laminated timber
material has enabled the use of timber bearing systems in multi-storey constructions with its high
strength, stability and stiffness. It minimizes the earthquake loads affecting the construction due to its
being light in multi-storey buildings. Timber offers environmentally friendly solutions by storing carbon
into its structure.

In this study, the mid-span deflection of a multi-layered CLT beam was analysed theoretically. The
deflection value was obtained as 0.372 in(9.45 mm) for the considered beam mid-span using the PRG-
320, NDS 2018 and IBC 2018 standards. The results were confirmed by founding the same displacement
value as a result of static analysis in RFEM program carried out. What is more, surface stresses were
determined in RFEM program, the highest value was found to be 386.4 psi(2.66MPa) in the middle of
the span. The ratio of maximum stress value to bearing stress strength was found to be 0.58.
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ABSTRACT: Rapidly increasing world population causes air pollution in urbanization and safety of
raw materials. Air pollutants impress human and environmental health. With the development of our
country, the industrial sector has progressed. Foundries have an important share in the development of
industrial sector. The increase in industrialization in the world has brought together raw materials and
together. It contains very high amounts of dust and particulate matter. This situation has a negative
impact on worker health and work efficiency. The contaminated foundry was produced during the
working hours and at different points. It is aimed to protect the indoor air quality and to be the worker
health.

Keywords: foundry, indoor air quality, particle measurement, air pollution

1. INTRODUCTION

Air pollution is a really important environmental problem not only in developed countries but also in
developing countries (Bulgurcu, 2015). Approximately 3 million people are affected by air pollution
each year (Altin, 2015; Babaroglu, 2015). Air pollutants are present in various forms in the atmosphere,
adversely affecting both human health and environmental health. Examples of air pollutants include
carbon monoxide (CO), heavy metals, sulphur compounds, nitrogen compounds, organic substances and
particles. Air pollutants are found not only outside but also indoors scale affected life quality. In both
working and daily life, people had to spend time in closed environments for a long-time indoor place.
In indoor environments, there are quite a lot of pollutants could be detected. They vary even in their
environment including living in these environments. Some of the pollutants originate from the external
environment enters aeration, while others are found produced direct in the indoor environment. High
levels of pollutants reduce indoor air quality. The concentration of pollutants in the environment and the
type of pollutants are effective. Decreasing indoor air quality poses short- or long-term problems on the
health of the people in the environment. The deterioration of indoor air quality both affects workers'
health negatively and decreases the work efficiency. Density of pollutant gases, dust, number of
particles, temperature and humidity of the environment are also effective in poor indoor air quality
(Bulgurcu et al., 2014). The gaseous pollutants are generally present in CO, NH3, NOx, SO,, H,S forms.
Particulate contaminants (PM2sand PMyg) are present in solid and liquid form. Particulate matter sizes
that are important for indoor air quality and human health are in the range of 0.1-10 um. Particulate
matter smaller than 0.1 um is partially exhaled. Particulate matters larger than 10 pm are retained in the
upper respiratory tract (Alptekin & Celebi, 2015. Health Canada, 1995; Soysal & Demiral, 2007 Unver
Alcay & Yalcin, 2015). Internal health effects of particulate matter have been reported as eye, nose and
respiratory tract irritation, asthma, bronchitis, lung damage, cancer, heavy metal poisoning,
cardiovascular effects (Yurtseven, 2007; USEPA, 2012; Yurdakul, 2018). Dust particles can seriously
affect human health in areas where ventilation is not working well. In this study, measurements were
made in order to determine the amount of particulate matter in a foundry plant. As a result of the
measurements, the effects of ambient air pollutants on the workers were evaluated.

2. MATERIAL AND METHOD

The measurements were performed in a private foundry factory at two time periods by continuous
sampling method on 26/03/2019 and 28/03/2019. Indoor particle measurements are carried out in the
moulding section of the foundry, in the melting furnace, in the blasting section, in the core shop, in the
grinding section and so on was made in parts such as dust. PCE - PCO1 Particle Counter was used for
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measurements. The device is capable of measuring and recording solid and liquid substances suspended
in air in atmospheric environment and breathable by human. The device can measure existing particles
in the air without the need for an air pump. The device could save the data obtained from the
measurement points to its own memory. The device's memory can store 5000 data. It gives the
measurement results in ppm. The instrument has a green, yellow and red colour scale (Figure 1).

Figure 1. PCE — PCO01 Particle Counter instrument for measurement of Particle matter

3. RESULTS

Particle matter measurements were performed at designated points of a foundry operating in Konya
industry region on Tuesday, 26.03.2019 and on Thursday, 28.03.2019 at 09:00, 11:00, 14:00, 16:00 and
the data was mapped according to the measurement points geographic coordinate (Figures 2-16). It was
found that the lowest value was found to be 1.728 mg/m3, the highest value was 26.850 mg / m3 and the
average value was 12.414 mg/ms3 for PM2s measurements at 10 different points on 26.03.2019.
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Figure 2. Distribution of 2.5um size particle at Figure 3. Distribution of 10 um size particle at

09:00 on 26/03/2019 09:00 on 26/03/2019

Distribution of the measurements at 10 different points on 26/03/2019 at 09.00 showed that the lowest
value for 10um was 0.105 mg / m3, the highest value was 1.126 mg / m?3 and the average value was 0.635
mg / m3. It was found that the lowest value was found to be 1.229 mg / m3, the highest value was 36.191
mg / m3 and the average value was 10.304 mg / m3 for 2.5um measurements at 10 different points on
26.03.2019.
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Figure 2. Distribution of 2.5um size particle at Figure 3. Distribution of 10 um size particle at
11:00 on 26.03.2019 11:00 on 26.03.2019

Distribution of the measurements at 10 different points on 26/03/2019 at 11.00 showed that the minimum
value for 10pum was 0.152 mg/m3, the highest value was 1.216 mg/ms3, and the average value was
0,608mg / m3. The measurements at 10 different points dated 26/03/2019 at 14.00 showed that the lowest
value for 2.532 was 3.329 mg / m?3, the highest value was 40.721 mg / m? and the average value were
14.297 mg/mé.
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Figure 6. Distribution of 2.5um size particle at Figure 7. Distribution of 10um size particle at

14:00 on 26.03.2019 14:00 on 26.03.2019

It was found that the lowest value was 0.063 mg / m3, the highest value was 0,762 mg / m3 and the
average value was 0,487mg / m3 for 10u at 10 different points on 26/03/2019. It was found that the
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lowest value was 2.586 mg / m3, the highest value was 154,776 mg / m3 and the average value was
22,621 mg / m3 for 2.5u measurements at 10 different points on 26/03/2019.
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Figure 8. Distribution of 2.5um size particle at Figure 9. Distribution of 10um size particle at
16:00 on 26.03.2019 16:00 on 26.03.2019

Distribution of the measurements at 10 different points on 28.03.2019 at 16.00 showed that the lowest
value for 10um was 0.105 mg / m3, the highest value was 1.126 mg / m3 and the average value was 0.601
mg / m3. It was found that the lowest value was 0.617 mg / m3, the highest value was 13,702 mg/m?3 and
the average value was 6.411 mg / m? for 2.5 measurements at 10 different points on 28.03.2019.
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Figure 10. Distribution of 2.5um size particle at Figure 11. Distribution of 10um size particle at
09:00 on 28.03.2019 09:00 on 28.03.2019
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The measurements at 10 different points on 28.03.2019 at 09.00 showed that the lowest value was 0.053
mg / m3, the highest value was 0.922 mg/m3 and the average value was 0.441 mg/m3 for 10 m. The
measurements at 10 different points dated 28.03.2019 at 11.00 showed that the lowest value for 2.580
was 2.580 mg / m3, the highest value was 19.555 mg / m? and the average value were 6,629 mg / m3.
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Figure 12. Distribution of 2.5um size particle at 11:00 Figure 13. Illustration of a 10um particle
on 28.03.2019 size made at 11.00 on 28.03.2019

Distribution of the measurements at 10 points on 28.03.2019 at 11:00 showed that the lowest value for
10pum was 0.340 mg/m3, the highest value was 0.849 mg/m3, and the average value was 0.510 mg / m3.
The measurements at 10 different points on 28.03.2019 at 14.00 showed that the lowest value for 2.5u
was 1.197 mg / m3, the highest value was 31.229 mg / m3, and the average value was 10,235mg / m3.
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Figure 14. Distribution of 2.5um size particle at 14:00 Figure 15. Illustration of a 10u particle
on 28.03.2019 size made at 14.00 on 28.03.2019
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The measurements at 10 different points on 28.03.2019 at 14.00 showed that the lowest value for 10u
was 0.098 mg / m3, the highest value was 0.582 mg / m3 and the average value was 0.369 mg / m3. The
measurements at 10 different points on 28.03.2019 at 16.00 showed that the lowest value for 2.5u was
0.772 mg / m3, the highest value was 23.496 mg / m3 and the average value was 11.816 mg / m3.
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Figure 16. Distribution of 2.5um size particle at 16:00 Figure 17. Hlustration of a 10u particle
on 28.03.2019 size made at 16.00 on 28.03.2019

In the measurements taken at 10 different points on 28.03.2019 at 16.00, the lowest value was found to
be 0.095 mg/m3, the highest value was 0.746 mg / m? and the average value was 0.409 mg/m3.

4. DISCUSSION

Foundries produce a lot of dust due to their production processes. The resulting dust adversely affects
workers' health. As a result of the measurements, it was observed that the values found were above the
limit values. The measured area of the foundry is 2000 m2. The highest particulate matter level in the
foundry was found to be the core shop, sandblasting section and melting furnace. Ventilation was found
to be insufficient in the foundry. Although this does not affect the workers working in the foundry in a
short time, it will have a serious impact on their health in the long term. Particulate matter in the air
causes especially upper respiratory diseases. The short-term effects of the powder cause irritation,
cough, emphysema and asthma. Cancer and heart diseases are examples of the long-term effects of the
powder (Cobanoglu, 1994; Motor, 2011; Oztiirk & Diizovali, 2011; Karakas, 2015; Dindar, 2018).

In order to reduce the effects of this situation on workers' health, firstly, the ventilation of the
environment should be very good. Dust collection system should be installed to reduce dust generated
in the melting furnace and sand blasting section. Powder producing parts should be collected in a single
section. All workers, not only those working in the quarry and in the sandblasting department, should
be required to wear permanent masks. Ambient air quality should be monitored regularly. Workers
should undergo regular health checks. Training should be provided to workers. Working hours and
breaks should be set to expose to fresh air (Cali, 2000; Gilen, 2013; Gulld, 2016; Isik E, Cibuk, 2015
GoOnallu et al, 2018).
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ABSTRACT: The aim of the study was to fabricate Nylon 6,6 nanofibers coated with essential oil and
plant extract to create an antibacterial activity which can be used as a potential food packaging material
or biomedical textile. Herein, the target antibacterial material was engineered by coating mint oil and
mint extract on Nylon 6,6 nanofibers. Firstly, production of Nylon based nanofibers was performed by
electrospinning technique. Then, mint oil and mint extract were decorated onto nanofibers via
ultrasonication technique. The nanofibers were characterized using Scanning Electron Microscope
(SEM) and Fourier-transform infrared (FT-IR) spectrophometer. Antibacterial activities of surface
coated nanofibers were evaluated using Gram-positive bacteria (Staphylococcus aureus) and Gram-
negative bacteria (Escherichia coli). The inhibition zones were measured and recorded. Nanofibers
coated mint oil showed better antibacterial properties as compared to mint extract.

Keywords: Antibacterial, nanofiber, mint oil

1. INTRODUCTION

Tremendous research interest has been directed toward nanofibrous designs generated by
electrospinning technique, in the last 10 years. Electrospinning is a versatile method to fabricate
nanoscale polymer fibers with diameter in the range of 3-5000 nm (Jiang et al. 2015). Nanofibrous
structures obtained via electrospinning method have antimicrobial, anti-inflammatory, and anti-oxidant
activity, which are attractive for biomedical applications and food packaging industries (Kohsari et al.
2016). In order to gain these properties to the materials, different types of agents (i.e. antimicrobials,
antibiotics, plant extracts and essential oils) can be used (Zhang et al. 2017; Akia et al. 2019). Since
ancient times, essential oils are well-known for their antimicrobial properties. The use of essential oils
as an antibacterial agents leads to produce novel and eco-friendly nanomaterials. This types of oils can
be incorporated into electrospun nanofibers and polymer films to be in a wide range of applications.
With the advances in science it is possible to fabricate new materials at nanoscale level. Nanofibers are
the member of this type of novel materials. Nanofibers are generally preferable due to having high area
and controllable compositions.

The purpose of this study was to develop new nanomaterials having antibacterial activity to be used in
different applications. In this respect, nanofibers were obtained using electrospinning technique, then
they were coated with mint oil and mint extract. SEM analysis and FT-IR analysis were performed to
characterize the structures of nanofibers. Antibacterial activities of materials were evaluated by agar
diffusion method.

2. MATERIAL AND METHOD

Nylon 6,6 and formic acid with purity of 99 vol% were obtained from Sigma Aldrich Company.
Nanoclay (Cloisite 20A) was purchased from BYK company. Mint extract was prepared using mint
plant. Mint oil used in this study, was purchased from local market.

2.1. Preparation of nanofibers
In brief, before fabricating of nanofibers, polymer was dissolved in formic acid. Polymer-clay solution
was mixed by magnetic stirrer and ultrasonicator in order to achieve homogeneous solutions. Nanofibers
were produced by spinning the polymeric solution with and without nanoclay. Nylon 6,6-formic acid
solution was placed in a 10-ml syringe with 19-gage needle tip and electrospun onto a aluminum foil to
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produce Nylon nanofibers. Similarly, Nylon 6,6-clay solution was electrospun with different parameters
to determine the proper conditions. The distance between collectors and spinneret were maintained at
15 cm. Clay was incorporated into the Nylon 6,6 solution in order to improve the mechanical properties
of fibers.

The fabricated nanofibers were coated with mint oil and mint extract by magnetic stirrer and
utlrasonicator. The excess solution was removed and the samples were dried at room temperature
overnight.

(2) / (b)

/

Figure 1. Nanofibers coated with mint oil (a) and mint extract (b)

2.2. Characterization of nanofibers
Fiber morphology was analyzed using Scanning Electron Microscopy (ZEISS evo LS10). FT-IR
spectrum was recorded at range 400 to 4000 cm™! at 4 cm™! resolution using a Bruker Vertex FT-IR
spectrometer.

2.3. Antibacterial Activity

Antibacterial studies were conducted on the developed Nylon 6,6 nanofiber mats, both including
uncoated and mint oil and mint extract coated samples. Antibacterial activities of Nylon 6,6 nanofibers
coated with mint oil and mint extract were tested against a Gram-positive (Staphylococcus aureus)
bacterium and a Gram-negative bacterium (Escherichia coli) using agar diffusion method. Fibers cut
into equal sizes were placed on nutrient agar plates previously seeded with 0.1 mL of the tested bacteria
(~108 cfu/mL). After 24 hours of incubation at 37°C the diameter of inhibitory zones surrounding the
samples were measured. Fibers lacking mint oil and mint extract were used as control.

3. RESEARCH FINDINGS
3.1. SEM analysis

Fig. 2 shows scanning electron micrographs of the fabricated bare Nylon 6,6 fibers. The average
diameters were 200-300 nm. As seen from the figure, uniform bead-less fibers were achieved.
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Figure 2. SEM micrographs of bare electrospun Nylon 6,6 nanofibers

Figure 3 and 4, show SEM images of nanofibers coated with mint oil and extract, respectively. As seen
from the figure 3, a thin film layer was formed by networking between each fibers. In addition, no
deterioration was observed in the structure.
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Figure 4. SEM micrographs of electrospun Nylon 6,6 nanofibers coated with mint extract

3.2. FT-IR analysis
Figure 5 shows the FT-IR spectra of obtained Nylon 6,6 and coated nanofibrous mats. Nylon 6,6 has
some characteristic peaks at 3300 cm*: (O-H deformation); 2940 ve 2860 cm™: (C-H stretching and O-
H groups); 1640 cm™: (C=0 deformation); 1420 cm™: (C-O-H deformation); 1256 cm™: (C-O
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stretching). Oil immobilized nanofiber has some characteristic peaks at 3060, 3030, 1490, 1450, 1370
ve 1030, 758 ve 698 cm!. However, many peaks of sample coincide with the main peaks of Nylon 6,6
fibers. The shift in the absorption values of the main peaks of the mint oil loaded fiber, indicates the
presence of volatile oil on the fiber surface. New peak formation is not observed for fibers coated with
mint extract. However, the intensities of peaks mainly decreased.

T%

— Nylon 6,6
— Nylon 6,6-mint extract

~—— Nylon 6,6-mint oil

4000 3500 3000 2500 2000 1500 1000 500

Figure 5. FT-IR spectrum of electrospun nanofibers

3.3. Assay of Antibacterial Activity

The results of antibacterial activity test were illustrated in Figure 6 and 7. The control samples exhibited
no inhibitory effect on E. coli and S. aureus. Fibers coated with mint extract also showed no antibacterial
activity against both of the test bacteria. Inhibitory zones around the fibers coated with mint oil was
observed verifying the antibacterial effect of the fibers against both E. coli and S. aureus. The degree of
inhibition was similar against both the Gram-positive and the Gram-negative bacterium. Addition of
clay besides the mint oil or the mint extract resulted in disappearance of antibacterial activity of the
fibers.

Figure 6. Inhibition zones for nanofibers against bacteria Escherichia coli
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Figure 7. Inhibition zones for nanofibers against bacteria Staphylococcus aureus

4. CONCLUSIONS

In this work, an environmentally benign material and process for antibacterial application was proposed.
In the first step of the process, Nylon 6,6 nanofibers were developed utilizing a spinning process. Fibers
with an average diameter of 200-300 nm were collected as honwoven mats. The antibacterial activity
against two pathogenic bacteria species, E. coli and S. aureus, was evaluated for the developed nanofiber
mats. According to the results, mint oil provides an antibacterial activity to the fibers. However, this
effect was not observed in nanofibers coated with mint extract. Futhermore, nanofibers including clay
had no antibacterial activitiy. Consequently, this product would be used for various applications
including self-sterilizing textiles and food packages.
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ABSTRACT: The aim of this study was to develop antimicrobial nanofibers to be a candidate for
potential applications. Nylon 6,6 nanofibers were fabricated via electrospinning technique, then the
silver nanoparticles (AgNPs) immobilization was performed in order to gain an antimicrobial activity.
In this method, generated electrospun Nylon 6,6 nanofibers were immersed into AgNOs solution for 2
hours and removed from the solution, treated with water, and then reduced using NaBH4 for 2 hours.
The formation of AgNPs was occurred through the NaBH. reducing agent. The obtained Nylon 6,6
nanofibers containing AgNPs were washed with water and dried. Fabricated nanofibers were
characterized using Scanning Electron Microscope (SEM) and Fourier-transform infrared (FT-IR)
spectrophometer. Antibacterial activities of AgNPs immobilized nanofibers were evaluated using Gram-
positive bacteria (Staphylococcus aureus) and Gram-negative bacteria (Escherichia coli). The inhibition
zones were measured and recorded. According to the analysis, nanofibers showed better antibacterial
activity against to Gram-positive bacteria (Staphylococcus aureus) as compared to Gram-negative
bacteria (Escherichia coli).

Keywords: Antibacterial, nanofiber, silver nanoparticle, nylon 6,6.

1. INTRODUCTION

In recent years, there has been an increasing interest on antibacterial products in a wide range of
application areas such as water purification, protection, wound dressing, and textile industry etc (Kang
et al. 2016). The products having antibacterial activity can be prepared in the form of beads, gels, films
and fibers. Nanofibers are defined as fibers with diameters less than 1 micrometer. Nanofiber technology
(fiber diameter less than 1 micrometer) is under development for the preparation of novel materials in
nano-scale with multifunctional properties. Electrospinning is an elegant method for producing
nanofibers with high porosity and high spesicific surface area (Huang et al. 2003). Electrospun polymer
nanofibers containing silver nanoparticles has received much attention due to their antimicrobial
properties. According to our knowledge, silver and silver compounds show excellent antimicrobial
efficiency against organisms such as bacteria, fungi and viruse (Pant et al. 2012). AgNPs can damage
the structure of the bacteria. Nanoparticles can also penetrate the cell membrane, where it interacts with
phosphorous-containing DNA and attack thiol groups of respiratory chain enzymes, inhibiting cell
division and respiration, finally leading to cell death (Jabur et al. 2017).

Main objective of this study was to prepare antibacterial (Nylon 6,6) nanofibers containing silver
nanoparticles. Mechanical stirring and ultrasonic dispersion were used to prepare homogenous polymer-
clay/nanoclay solutions. Then, the electrospinning technique was performed to achieve Nylon 6,6
nanofibers. Surface of the obtained nanofibers was loaded AgNPs using AgNOs salts. SEM, EDX and
FT-IR spectra were utilized to focus on the morphology, surface elemental fiber mats, fibers and pore
size diameters. Antibacterial activities of materials were evaluated by agar diffusion method.

2. MATERIAL AND METHOD
Nylon 6,6 and formic acid with purity of 99 vol% were obtained from Sigma Aldrich Company. Clay
(Tixogel VP) and nanoclay (Cloisite 20A) were purchased from BYK company. Silver nitrate (AgNO3,
Sigma Aldrich) was used as a metal precursor.

2.1. Preparation of nanofibers
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Before fabricating of nanofibers, polymer was dissolved in formic acid. Polymer-clay solution was
mixed by magnetic stirrer and ultasonicator in order to achieve homogeneous solutions. Nanofibers were
produced by spinning the polymeric solution with and without nanoclay. Nylon 6,6-formic acid solution
was placed in a 10-ml syringe with 19-gage needle tip and electrospun onto a aluminum foil to produce
Nylon nanofibers. Similarly, Nylon 6,6-clay/nanoclay solutions were electrospun with different
parameters. The distance between collectors and spinneret were maintained at 15 cm. Clay and nanoclay
were incorporated into the Nylon 6,6 solution in order to improve the mechanical properties of fibers.
Generated electrospun Nylon 6,6 nanofibers were immersed into AgNOs solution for 2 hours and
removed from the solution, treated with water, and then reduced using NaBH, for 2 hours. The formation
of AgNPs was occurred through the NaBH. reducing agent. The obtained Nylon 6,6 nanofibers
containing AgNPs were washed with water and dried (Figure 1b).

Figure 1. Electrospun Nylon 6,6 nanofibers and modified nanofibers with AgNPs

2.2. Characterization of nanofibers
Fiber morphology was analyzed using Scanning Electron Microscopy (ZEISS evo LS10). FT-IR
spectrum was recorded at range 400 to 4000 cm™! at 4 cm™! resolution using a Bruker Vertex FT-IR
spectrometer.

2.3. Antibacterial Activity
Antibacterial activities of Nylon 6,6 nanofibers containing AgNPs were tested against the Gram-
positive bacterium, Staphylococcus aureus and the Gram-negative bacterium, Escherichia coli using
agar diffusion method. Fibers cut into equal sizes were placed on nutrient agar plates previously seeded
with 0.1 mL of the tested bacteria (~108 cfu/mL). After 24 hours of incubation at 37°C the diameter of
inhibitory zones surrounding the samples were measured. Fibers lacking AgNPs were used as control.

3. RESEARCH FINDINGS

3.1. SEM analysis
Fig. 2 shows scanning electron micrographs of the fabricated Nylon 6,6-AgNPs fibers. The average
diameters were 200-400 nm. As seen from the figure, uniform bead-less fibers were succesfully
obtained. The formation of AgNPs was further confirmed by SEM-EDX analysis (Figure 3).

204



International Symposium for Environmental Science and Engineering Research (ISESER)
Konya, Turkey, May 25-27, 2019

Proceeding Book of ISESER 2019

@ Signal A = SE1 EHT=20.00kV  pag= 50,00 K X fﬂ’*m‘ Signal A= SE1 EHT=2000KV  pag= 500K X m«
WD = 95mm | Probe = 100 pA WD = 95mm | Probe= 100 pA

Figure 2. SEM micrographs of electrospun Nylon 6,6 nanofibers containing AgNPs

Gy

Energy dispersive X-ray (EDX) spectrum of AgNPs loaded Nylon 6,6 displayed in Fig. 3 shows strong
carbon and oxygen peaks, which could be attributed to the surrounding Nylon 6,6 polymer. Three strong
peaks of silver in the spectrum appeared around 3 keV indicate the existence of silver that was diffused
into Nylon 6,6 nanofiber. The results obtained from EDX spectrum together with those of the SEM
images are strong evidence of the deposition of AgNPs on the surface of nanofibers.

Spectrum: Objects

Element Series unn. C norm. C Atom. C Error

[wt.%] [wt.%] [at.%] [%]

~
MAG: 40369 x HV:20.0 KV*WD: 9.6 mm Carbon K-series 49.36 49.36 55.90 15.

5
Oxygen K-series 29.04 29.04 24.69 10.2
Silver L-series 1.85 1.85 0.23 0.1

6

Nitrogen K-series 19.75 19.75 19.18 7.

Total: 100.00 100.00 100.00

Figure 3. SEM-EDX analysis of nanofibers

3.2. FT-IR analysis
Figure 4 shows the FT-IR spectra of obtained Nylon 6,6 and nanofibrous mats coated with AgNPs.
Nylon 6,6 has some characteristic peaks at 3300 cm™: (O-H deformation); 2940 ve 2860 cm™: (C-H
stretching and O-H groups); 1640 cm™: (C=0 deformation); 1420 cm*; (C-O-H deformation); 1256 cm-
1. (C-O stretching). No additional peak formation was observed in the FI-IR spectrum of Nylon 6,6-
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AgNPs fibers, suggesting that no chemical bond formation occurred between the polymer and
AgNPs. The intensities of peaks silver loaded nanofibers decreased.

— Nylon 6,6

— Nylon6,6-AgNPs

4000 3500 3000 2500 2000 1500 1000 500

Figure 4. FT-IR spectrum of electrospun nanofibers

3.3. Assay of Antibacterial Activity
The antibacterial activity of AgNPs loaded nanofibers evaluated by diffusion method against two types
of bacteria; Gram positive and Gram-negative (S. aureus and E. coli respectively) are shown in Figure
5 and 6. The control samples exhibited no inhibitory effect on the test bacteria. Nylon 6,6 nanofibers
containing AgNPs showed low levels of inhibition against E. coli. Antibacterial activity of the fibers
were greater on S. aureus compared to E. coli. Addition of clay/nanoclay to the fibers containing AgNPs
resulted in a significant reduction/loss of antibacterial activiy.

M3- Nylon6,6-AgNPs

Figure 5. Inhibition zones for nanofibers against bacteria Staphylococcus aureus
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Figure 6. Inhibition zones for nanofibers against bacteria Escherichia coli

4. CONCLUSIONS

Antibacterial Nylon 6,6 nanofibers were succesfully fabricated in two steps. SEM and SEM-EDX
analysis indicated that AgNPs were decorated on the surface of nanofibers. The antibacterial test shows
that Nylon 6,6-AgNPs nanofibers exhibit a superior antimicrobial activity compared with nanofibers
having clay or nanoclay. Thus, the Nylon 6,6-AgNPs nanofibers would have potential applications in
areas such as water treatment techniques, health care and self-sterilizing textiles.
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ABSTRACT: Since, organic dyes are non-eco friendly and expensive, recent researches have been
focused on natural dyes. Natural dyes can be derived from natural sources. Most are of plant origin and
extracted from roots, wood, berries, lichens, leaves, flowers, nuts, and seeds. Generally, they show
various colors and contain several pigments which can be easily extracted and used as a coloring agent.
However, studies regarding the dyeing process with natural dyes are very limited due to easy
availability of cheap synthetic dyes. Hence, this research aimed to produce colored nanofibers using
plant extracts. Metallic nanoparticles with physicochemical properties different from bulk materials are
widely applied in various fields such as environmental remediation, photocatalysis, imaging, catalysis,
biosensors and biomedical applications. Nanoparticles have emerged due to unique physical and
chemical properties, high surface to volume ratio as novel antimicrobial agents. Among them, silver
nanoparticles (AgNPs) show excellent antimicrobial efficiency against organisms such as bacteria, fungi
and viruse. As a result of increasing interest in green chemistry, an eco-friendly nanoparticle synthesis
that is simple, affordable, compatible with biomedical and pharmacological applications have been
widely preferred. In this regard, the aim of the present work was to decorate the AgNPs synthesized by
green method onto colored Nylon 6,6 nanofibers. Firstly, Nylon 6,6 nanofibers were fabricated by
electrospinning method followed by dyeing process using reddish orange and onion peel extracts.
During dyeing process of the nanofibers, vinegar was used as a dye fixative agent. Secondly, synthesis
of AgNPs using water extract of Alchemilla vulgaris plant under ambient conditions was performed.
The formation of AgNPs was analyzed by UV-visible spectrophotometer. Synthesized AgNPs were
decorated onto nanofibers by ultrasonication technique followed by mechanical mixing. The nanofibers
were characterized using Scanning Electron Microscope (SEM) and Fourier-transform infrared (FT-IR)
spectrophometer. The antibacterial acitivities of obtained novel nanofibers were investigated using
Gram-positive bacteria (Staphylococcus aureus) and Gram-negative bacteria (Escherichia coli). The
activity test shows that nanofibers showed better antibacterial activities against to Gram-positive
bacteria (Staphylococcus aureus) as compared to Gram-negative bacteria (Escherichia coli).

Keywords: Antibacterial, nanofiber, silver nanoparticle, nylon 6,6, green synthesis
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ABSTRACT: In this study, it is investigated whether the soil classes in the region between Hatip and
Kaginhan1 (Konya-Turkey) are related to geological units. The Upper Triassic-Lower Cretaceous
Lorasdagi formation which is composed of limestone, dolomitic limestone and dolomites and the Upper
Cretaceous aged Midostepe formation consisting of clayey limestone, radiolarite, shale and marl are the
basement of the area between Hatip and Kasinhani1 (Konya). These units contain tectonic contact with
the Upper Cretaceous Hatip Ophiolitic Melange and Cayirbagi Ophiolite. The Upper Miocene-Lower
Pliocene aged Sille and Ulumuhsine formations are unconformably overlying these all units. All these
units cut by Upper Miocene-Pliocene Erenlardagi volcanites. The Quaternary - Holocene young
sediments consisting of alluvial fan and the terrestrial clastics cover all the units underneath.
According to the classic soil classification, zonal and azonal soils are located in the study area. These
soils formed generally depending on the geological characteristics of the host rocks based on the
preliminary observations. While the area where Lorasdagi limestone seen is called as "Bare Rock", the
soils located on the ophiolitic rocks are generally zonal soils such as "Red Brown Soils™" and "Brown
Forest Soils". The soils located on the Ulumuhsine formation with clayey limestone, sandstone and marl
alternation correspond to "Red Brown soils™ and "Brown Soils" classes from zonal soils. The soils
located on the Erenlerdag volcanites in the southwest of the study area are classified as "Limeless Brown
Forest Soils" from zonal soils. Alluvium, which is composed of current terrestrial sediments, is classified
as "Alluvial Soils" from azonal soils.

Keywords: Hatip, Kasinhani, soil, geology, soil classification

1. INTRODUCTION

The study area is in the region between Hatip and Kaginhani to the south of Konya Province (Fig. 1).
This study was conducted to determine whether there is a relationship between geological units and soil
classification. The research area is in transition of Anatolides and Taurides described by Ketin (1966);
According to Ozgiil (1976), it is in the "Bolkardag1 unit" in the Taurides, According to Okay (1986), it
is in the "Afyon - Bolkardagi zone". According to Ozcan et al. (1988 ve 1990), the study area is located
in the central part of the Kiitahya - Bolkardagi Belt which forms the southern edge of the Anatolites.
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Figure 2. Location map of the study area.

2. MATERIAL AND METHOD

In order to determine whether there is a relationship between geological units and soil classification,
General Directorate of Rural Services (1987) map made according to Marbut (1928) was used.

3. RESEARCH FINDINGS

The Upper Triassic-Lower Cretaceous Lorasdagi formation which is composed of limestone, dolomitic
limestone and dolomites and the Upper Cretaceous aged Midostepe formation consisting of clayey
limestone, radiolarite, shale and marl are the basement of the area between Hatip and Kaginhani (Konya).
These units contain tectonic contact with the Upper Cretaceous Hatip ophiolitic melange and Cayirbagi
ophiolite. The Upper Miocene-Lower Pliocene aged Sille and Ulumuhsine are unconformably overlying
these units. The Erenlardagi volcanites cut all these units. The Quaternary - Holocene young sediments
consisting of alluvial fan and the terrestrial clastics cover all the units underneath (Fig. 2).
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Figure 2. Simplified lithostratigraphic columnar section and geological map of the study area (modified
after Yetis, 2017; Yetis and Arik, 2018)

As a result of the change of source material under different climates, topography and geological
conditions, different soils belonging to Zonal and Azonal groups were formed. According to classical
soil classification, it is seen that the soils in the study area are generally formed depending on the
geological characteristics of the bedrock. “Reddish Brown Soils” are usually developed on carbonated
rocks of Lorasdagi, Midostepe and Ulumuhsine formation. The soils on the ophiolitic rocks are “Reddish
Brown Soils” and “Brown Forest Soils”, which are formed on the main material with high lime content.
The soils on the Ulumuhsine formation consisting of limestone, clayey limestone, sandstone and marl
correspond to the “Reddish Brown Soil” and “Brown Soil” classes with high lime content (Carich). The
soils on the Erenlerdag volcanites, which contain andesite, dacite, tuff, agglomerate, are classified as
“Limeless Brown Forest Soils” consisting of lime-free soils where natural vegetation is bushes and
grasses, and “Colluvial Soils” containing low-soil rough stones and debris. The soils on the alluvial
deposits in the region are classified as “Alluvial Soils”, which are young soils formed on young unfixed
or less attached units, and “Regosols”, which are over sandy, low water retention capacity and high
permeable shallow soils formed on loose and unconnected units. The areas where the limestones of the
Lorasdagi and Midostepe formations are defined as “Bare Rocks” (Fig. 3).
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Figure 3. Soil classification map of the study area (modified from General Directorate of Rural Services,
1987).

4. CONCLUSION

In this study conducted to determine whether there is a relationship between geological units and soil
classification, it is observed that “Brown, Reddish Brown and Brown Forest Soils”, which have high
lime content, are generally developed on carbonated rocks of Ulumuhsine, Sille, Lorasdagi and
Midostepe formations. Non-soil areas containing dense rocky limestones belonging to Lorasdagi and
Midostepe formations are defined as “Bare Rocks”. Soils on the ophiolitic rocks are classified as
“Reddish Brown Soils” and “Brown Forest Soils” due to the Ca content in the ophiolitic rocks, which
also contain dense limestone blocks. The soils located on Erenlerdag volcanites containing andesite,
dacite, tuff, agglomerate were defined as "Limeless Brown Forest Soils" located away from the
carbonate rocks and "Colluvial Soils" containing coarse stones and rubble. The soils on the alluviums
are classified as “Alluvial Soils” and “Regosols”, which are the soils formed on loose units. As a result,
the lithological properties of geological units are effective in soil formation, and the relationship between
soil classification and geological units is clearly seen.
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ABSTRACT: Scorpions (Arachnida Cuvier, 1812: Scorpiones C.L. Koch, 1837) are widely distributed
all over the world, with an exception of Antarctica. The high diversity of the biotopes extends from the
tropical rain forest, steppe, Mediterranean scrub, the deserts and the littoral zone, inhabiting all the
habitats from the ground up to the tree layer. In the Balkan Peninsula, there are known 16 species of
genus Euscorpius Thorell, 1876 and one species of genus Mesobuthus Vachon, 1950. Albania, as a
Balkan country, has the proper climatic conditions and is very karstic, which make it preferable for the
arachnid species, such as scorpions. In Albania the taxonomic situation of this group of animals is not
clear yet and it is under study. At the moment only four safe species are recognized (E. italicus, E. hadzii,
E. beroni, and M. gibbosus), plus at least two other populations awaiting clarification. The research field
work, using the pitfall traps and the hand collection, confirmed the presence of three species, E. hadzii
Di Caporiacco, 1950, E. italicus (Herbst, 1800) and M. gibbosus (Brullé, 1832). Large numbers of E.
hadzii were identified (35 specimens) in comparison with the others two species. M. gibbosus is the only
species found in Albania with a venom which is considered medically important for human. The latter
scorpion has a body coloration orange-yellow and may be aggressive if disturbed. On the other hand,
the brownish to blackish scorpions E. hadzii and E. italicus have a very lower toxicity. Sixteen cases of
hospitalization after the sting of a scorpion, have been recorded in the last decade in the south-western
Albania (Fier, Lushnje), all of them have resulted harmless to the health. As a preliminary research
work, data on the field work and the hospitalized case studies will be described.

Keywords: Arachnids, scorpions, habitats, dangerous animal, toxin, Balkans
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ABSTRACT: Bio climate concept is a wide concept and from ecologic angle it shows content elements
combination that predominate or determinate the planted and animal life. The bio climate of one zone
is considered as a combination between vegetation zone and climatic elements. The bio clime study on
Korga - eco zone and the bioclimatic indexes give a view about the conception and using values of bio
climate classification indexes. This study based on Emberger and FAO Model of learned Frenchman,
which is the most quoted on studies with bioclimatic character on Mediterranean eco-zone for period 30
years. The Emberger Classification is known and applied, because it gives a detailed using about studied
zone. The Emberger Classification is based on pluviometric index Q and vegetation index and gives a
more detailed classification than others. After mathematic data processing and comparison of
bioclimatic indexes according to respective classes is concluded that according to Emberger Korga —
eco zone is classificated on three respective bio climates: Micro zone with semiarid bio climate with
coefficient Q<60 and annual precipitations 400-600 mm per year, in which take parts: Shegeras and
Gurshgipe; Micro zone with sub humid bio climate with coefficient 60<Q<90 and annual precipitations
600-700 mm per year, in which take parts: Dvorani, Zvirina, Bilishti, Ligenas (Korga); Micro zone with
humid bio climate with coefficient 90<Q<150 and annual precipitations over than 700 mm per year, in
which take parts: Shtylla, Korita, Gjonbabasi, Vithkugi, Voskopoja. We have arrived in the following
conclusions from this study: Bioclimatic classification in general of Southwestern eco zone Albania and
in particular of eco zones must taken in consideration for cultivated plants regionalization; Using of
bioclimatic maps for agro-ecosystems construction on Korca zone; The change of precipitations
amounts per every 100 m is oscillated from 40 to 60 mm; The insolation report for Korga micro zones
is oscillated from 0.50-0.

Key words: local area, classification, climatic data

1. INTRODUCTION

The production is a biologic index. When the cultivation conditions are optimal it is outcome of bio-
chemic process at plants. The concept for production is related by the viewpoint of its and so, have the
potential production, maximal production, biologic production, agronomic production etc. By practice
viewpoint production is a plant, or part of its. Over them, production is result of eco climatic factors and
human work impact.

Often production is converted with cultivated vegetation yield. This one varies from a year to another
one in quantity and quality, even then the used techniques by persons are equal. So, this variability is a
direct or indirect outcome of eco climatic factors impact, which aren’t depended by person and could
not repeated in an identical way from one year to another one, from one month to another one and from
one day to another day.
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Eco climatic sources are considerate decisive on cultivation plants, because they implicate plant
development, and in consequence its production. These sources have a relation with eco climate of
cultivated zone. The climate contents of an eco zone react in an interconnected way and influence by
each of other revealing compensation effects. Some from more important eco climatic indicators are:
Precipitations, the kinds of temperature, air relative humidity, the wind and the other atmospheric
phenomena.

The case by case study of bio climate factors on time and space gave sufficient information for fruit agro
ecosystem cultivation.

Plant species have definite ecologic distinction. These one are related with origin and biology. Ecology
and climate determined the relationship between ecology and cultivated zones. This is verified by the
presence of wild species in those climate zones. Eco climatic factors which influence on growth, yield,
plants life cycles are:

a. Sun light

The sun light of an eco zone is a qualitative and quantitative factor. Light intensity during a day with
solar time has a good influence on photosynthesis process. The quality of photosynthesis product is
depended by intensity scale. The rhythm of this process for apples varies on whole day.

b. Temperature

The temperature has a priority influence on plants life cycle, but the influence of temperature on
production and reproduction period is decisive.

It is known that temperatures < 7°C influence on flowering apples process, the sum temperatures < 7°C
on over than 1070 hours indicate on flourishing and foliate differentiation report.

The presence of low temperatures under tree resistance caused frost phenomena on it. The frozen is
physic and physiologic process and can damage drying of plant parts and on extreme cases can cause
drying up plants.

High temperatures have a negative impact on physiologic and biologic process. A season with very
highest temperatures during the vegetation influence, at first, on the reduction till blocking of plant
photosynthesis rhythms, grows change-breath, increase water transpiration and, at last, plant can be
wrinkled and drying up. The tolerance by temperatures different in confront of various plants.

On fruit-trees cultivation is taken in consideration another factor, change of minimal and maximal
temperatures, which is temperature amplitude. This change is given in different parameters, so the plants
react in different ways.

The apple is a kind of specie that caused reaction at wide changes of amplitude. This one is a
considerable agro-ecologic index on dissemination of cultivated plants.

c. Precipitations

Precipitations are the chiefly source of water reserves on Earth. These reserves vary because of
precipitation dissemination, which is given on temperature inverse: large amounts on winter, low
temperature and small amounts on summer.

The plant has fixed reactions to precipitations amount. When the precipitations are in minimal amounts
it is present air and soil drought. So, the apple will reduce metabolic activity, increase transpiration and
was appeared plasmolysis and deplasmolysis. When the precipitations are present, fruit-tree reaction is
positive, the metabolic process is realized normally and realized production is maximal. In a situation
with abundant precipitations and on soils with swoon drainage, fruit-trees are incurred by physiologic
disorder till asphyxia. By water absence the fruit-trees reacts with tardiness, while by remainder water
reacts more quickly. The fruit-trees have a tolerance by presence or not presence of water on soil, but
this tolerance is smaller than the presence of water is remainder.

d. Air relative humidity

Air humidity is an element of an eco zone climate. It shows that air is reach with water vapors’ or not.
The source of water vapors’ in atmosphere is result of evaporation process and plant transpiration. The
evaporation is a physic process for a plant, while the transpiration is a physic and physiologic process
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for this one. The evaporation process and transpiration process are in content of plant evapotranspiration,
which is part of water cycle in atmosphere.

On areas with precipitations and high temperatures the evapotranspiration values are higher, so the air
relative humidity is great. The plants react to air relative humidity in different ways. The apples take
part on plants group with affinity to air humidity. So, on these conditions where air relative humidity is
on minimal values, the apples react on reducing metabolic process. It is realized by closing in maximum
stomas. In this manner the entrance of CO2 and O is restrained and the metabolism will be reducing.
When the air humidity is on high level is felt plant reaction. Air relative humidity is a climatic element
with transversal impact. It takes part not in a direct way on life process but can accelerate or reduce
them.

Air relative humidity determines opening and closing of stomas plants. The leaf surface with many
stomas has need for refresh in conditions of a low air relative humidity, but it can happen closing process,
with influence on physiologic and metabolic process.

2. MATERIAL AND METHOD

Environmental study

Albania is influenced by marine and continental presence, so it is finding Mediterranean and
mountainous climate. This study belongs to cold areas, southeast area of Albania, eco zone — Korga and
includes bioclimatic and agro-ecologic aspects, because this zone has a climate which is related in
general by qualitative and quantitative apple production and its cultivars in particularly. Korca eco
climate are determined by climatic factors and are related with them. Thermal regime, precipitations, air
relative humidity, sunlight and other geographic elements give Korca eco climate panorama.

The eco zone — Korga is situated on southeast Albania, on latitude 40°27° at South of Kaltaj Mountain
and Trebicka Mountain and 40°57’ at Nord to Kallamas (Prespa) and on longitude 20°19”" at West
Korbej Mountain (Zerec) and 20°54 at East (Cerje). By the level of sea side, it begins with Moglica
micro zone on 785 m altitude and the biggest altitude is the top of Mali i Thaté (2516 m). The presence
of some plains as: Korca plain, Malig plain and Devoll plain is very important. The other parts are hilly
and mountainous areas. The general surface of eco zone — Korga is 175.212 ha = 6,1 % of whole Albania
surface. Mountainous relieve 59.7 % of Korca surface; Hilly relieve 22.8 % of Korga surface; Plain
relieve 17.5 % of Korga surface; On Nord-South the plain relieve altitude is 35 km, on East-West it is
16 km.

Devoll river has a length by 193 km, where the part with length 107 km passed on eco zone — Korga.
The knowledge, studying and evaluation to eco climatic indexes of eco zone — Korc¢a give a guaranty
for agro-eco-systems construction and progressing on this area.

3. METODOLOGY

The bio climate study on Korga - eco zone and the bioclimatic indexes give a view about the conception
and using values of bio climate classification indexes. The interpretations are result of combination of
three bioclimatic models: Emberger Method (1969), Rivas Martinez Classification (1996) and
Banglouls & Gaussen diagram (1960).

The Emberger Classification is known and applied, because it gives a detailed using about studied zone.
Klasifikimi Rivas Martinez ka perdorim orientativ per studime nga pikepamja globale. Climatic
indexes and Banglouls & Gaussen diagram (1960) are used to identify the dry and wet period during a
year.

Rivas Martinez Classification is based on climatic indexes:

Ic, Temperature amplitude (1)
Ic= Tmax-Tmin

It, thermo index (thermo-tip) (2)
It =(T+m+ M)*10
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lo, ombro-thermic index (ort ombro-tip) (3)
lo=10x Pp /Tp

where:

Tmax= maximal average temperatures on the hottest month;
Tmin= lowest average temperatures on the coldest month;
Pp=average sum precipitations >0°C;

Tp=sum temperatures with values over than T>0°C;

T= average sum of annual temperatures;

m= minimal average temperatures on the coldest month;
M= average temperatures on the hottest month.

Emberger clasification is based on pluviometric indexes and gives a detailed classification.

The pluviometric index Q is result:

2000 P
Q= 4)
(M-m) (M +m)

where:

P=precipitations sum;

M= average temperatures on the hottest month of year °K;
m= average temperatures on the coldest month of year °K.

3. RESULTS

Results and Emberger interpretation.

Basing on real indexes of climate for a many-years long period from 1980 to 2015, as maximal average
temperature, minimal average temperature and the precipitations on micro zones areas studied, Q values
are resulting in a wide limit. The minimal value of Q results on Shegeras micro zone with 54,1 and

maximal value results on Shtylla micro zone with 124,9.

Basing on these values we give a conclusion that Shegeras micro zone is Semiarid, while Shtylla micro
zone is humid. This different is result of precipitations amount that vary from 505,6 mm on Shegeras
zone and 1129,3 mm on Shtylla zone and by the high temperatures: for Sheqeras zone is 26,3°C and for
Shtylla zone is 21,3°C. In total Korga zone is considerate as a sub humid zone, with precipitations during

autumns, winter and spring season and with a dry climate during the summer season.

On plain micro zones Q values is oscillated from 54,1 to 74,3 which correspond with altitude of 1000
m over the sea level. The micro zones with altitude over than 1000 m have Q values from 76,4 to 124,9.
The minimal temperature is permanent and varies from altitude under 12000 m, with about 4 to 6 °C.

Table no. 1. Q Values on Emberger Clasification

Nr. Microzone Mmax | mmin Pm/vj Q
1 Bilisht 255 -5.2 614.4 70.6
2 Dvoran 26.7 -5.5 679 74.3
3 Gurshgipe 25.5 -5.2 565.5 59.3
4 Gjonbabas 23.6 -5.9 817.7 98.3
5 Korca 255 -6.3 651.6 725
6 Korita 24.2 -4.4 847.1 104.6
7 Ligenasi 25.3 -4.3 647.7 76.4
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8 Shegeras 26.3 -6.7 505.6 54.1
9 Shtyllé 21.3 -11.2 1129.3 124.9
10 Vithkug 23.6 -6.8 850.9 99.4
11 Voskopojé 23.2 -10.7 735.9 77.7
12 Zviring 25 -6.5 687 77.2

The Source: Data basing Analyzing Emberger.

Q Index Emberger Index

The micro zones are situated on three bioclimatic variants basing on Q index values.

- Micro zone with coefficient Q<60 in which take parts: Shegeras and Gurshqipe.

- Micro zone with coefficient 60<Q<90 in which take parts: Dvorani, Zvirina, Bilishti, Ligenas (Korcg).
- Micro zone with coefficient 90<Q<150 in which take parts: Shtylla, Korita, Gjonbabasi, Vithkudqi,
Voskopoja.

Results and Rivas S. Martinez Interpretation

The Rivas S. Martinez bioclimatic evaluation is based on ecoclimatic indexes as average temperature,
higher and lower month temperature during a year, annual sum precipitations without months
precipitations with temperatures under 0 grade C and annual sum temperatures over 0 grade C.

Table no. 2. Bioclimatic index values by Rivass S. Martinez for some Korga- microzones

Micro T m M Tp Pp Ic It lo
zone

Bilisht 14.4 -5.2 25.5 5235 563.6 30.7 347 1.07
Dvoran 10 -5.5 26.7 3633 581.3 32.2 312 1.60
Gurshgipe 10.2 -5.2 25.5 4034 498.8 30.7 305 1.23
Gjonbabas 9.1 -5.9 23.6 3261 722.3 29.5 268 2.21
Korca 9.8 -6.3 25.1 3541 568.2 314 286 1.60
Korita 10.6 -4.4 24.2 3846 759.6 28.6 198 1.97
Ligenasi 10.1 -4.3 25.3 3861 551.2 29.6 311 1.42
Shegeras 9.4 -6.7 26.3 3403 414 33 290 1.21
Shtylle 5.9 -11.2 21.3 1879 778.4 32.5 160 4.14
Vithkug 8.8 -6.8 23.6 3139 784.7 30.4 256 2.49
\/oskopoje 7 -10.7 23.2 2360 578.2 33.9 195 2.45
Zvirine 9.4 -6.5 25 3406 566.6 315 279 1.66

The Source: Data basing analyzing Rivas.S.M,

Korca- eco zones by Rivas Martiness has some characteristic which are related with micro zonal eco
climate and are characterized by indexes values, which gave us the following information:

Ic. Index, Continental index

Basing on this index values the micro zones are divided on three micro zones with continental bio
climate (mountainous).

Micro zone with continental index under 30 °C, where takes part: Gjonbabas, Ligenas and Korita
(Nizhavec) micro zones.

Micro zone with continental index from 30 °C to 33 °C, where takes part: Bilisht, Dvoran, Gurshqipe,
Korgé, Vithkug and Zviriné micro zones.

Micro zone with continental index over 33 °C, where takes part: Shegeras, Shtyllé and Voskopoja micro
zones.

It. Index, Thermo-tip Index
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Basing on this index values the micro zones are divided on three bioclimatic micro zones:

Micro zone with thermo-tip index, Supratemplado, under 180, where takes part Shtylla micro zone;
Micro zone with thermo-tip index, Mesotemplado, from 180 to 300, where takes part: Gjonbabas, Korca,
Vithkuq, Zviring, Shegeras, VVoskopoja and Korita micro zones;

Micro zone with thermo-tip index, Termotemplado, over 300, where takes part: Ligenas, Bilisht, Dvoran
and Gurshgipe micro zones.

lo. Index, Ombrotipos Index

Basing on this index values the micro zones are divided on three bioclimatic micro zones:

Micro zone with ombrotipos index, Semiarid, with coefficient under 2, where takes part: Bilisht, Dvoran,
Gurshgipe, Korca, Korita, Ligenas, Shegeras and Zvirina micro zones;

Micro zone with ombrotipos index, Seko with coefficient from 2,0 to 3,6 where takes part: Gjonbabas,
Vithkug and VVoskopoja micro zones;

Micro zone with ombrotipos index, Subhumid with coefficient from 3,6 to 6,0 where takes part: Shtylla
micro zone.

The evaluation of insolation indexes

Average insolation index values on three micro zones with different altitude over the sea level are
resulted as follow:

Total insolation for Shegeras (Zviring€) micro zone, with altitude 815 m/d results as: 2220,8 hour/annual,
numbers day without sun is 43;

Total insolation for Korga (Dvoran) micro zone, with altitude 894 m/d results as:2329,3 hour/annual,
numbers day without sun is 33;

Total insolation for Voskopoja micro zone, with altitude 1320 m/d results as: 2413,6 hour/annual,
numbers day without sun is 33;

Maximal month insolation on July results as: for Shegeras micro zone with 281,9 hours, for Korga micro
zone with 224,3 hours and for Voskopoja micro zone with 313,8 hours.

Minimal month insolation on December results as: for Shegeras micro zone with 63,8 hours, for Korca
micro zone with 68,5 hours and for VVoskopoja micro zone with 88 hours.

The evaluation of ecoclimatic micro zones indexes

Maximal month temperature values for these micro zones results 26,7 °C on July, at Dvoran micro zone;
Maximal and minimal month temperature values for these micro zones results —0.3 °C on February, at
Shtylla micro zone;

Maximal annual temperature values for these micro zones results 15.7 °C on July, at Dvoran micro zone;
Maximal and minimal annual temperature values for these micro zones results 11.2 °C on February, at
Shtylla micro zone;

Minimal month temperature values for these micro zones results —11 °C on January, at Shtylla micro
Zone;

Maximal and minimal month temperature values for these micro zones results 16,2 °C on July, at
Nizhavec (Korita) micro zone;

Minimal annual temperature values for these micro zones results 0,6 °C on July, at Shtylla micro zone;
Maximal and minimal annual temperature values for these micro zones results 7,1 °C on July, at
Nizhavec (Korita) micro zone;

Minimal average annual temperature values for these micro zones results 5,9 °C on July, at Shtylla micro
zone;

Maximal average annual temperature values for these micro zones results 14.4 °C on July, at Bilisht
MICro zone;

Minimal average temperature values for these micro zones results 5,8 °C on July, at Shtylla micro zone;
Maximal average temperature values for these micro zones results 20,2 °C on July, at Nizhavec (Korita)
Micro zone;

Minimal month precipitations amount values for these micro zones results with 5 mm on August, at
Shegeras micro zone;
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Maximal month precipitations amount values for these micro zones results with 140 mm on November,
at Shtylla micro zone;

Minimal annual precipitations amount values for these micro zones results with 505 mm at Shegeras
micro zone;

Maximal annual precipitations amount values for these micro zones results with 1129 mm, at Shtylla
micro zone;

The characteristic of micro zones groups by altitude over the sea level are:
Temperature alteration for every 100 m altitude is from 3,5 °C to 4,5 °C.
Precipitations amount alteration for every 100 m altitude is from 40 mm to 60 mm.

4. CONCLUSIONS
Korca - eco zone is classified on three respective bio climates for period 40 years:

By Emberger classification Q index

Micro zone with semiarid bio climate with coefficient Q<60 and annual precipitations 400-600 mm per
year, in which take parts: Shegeras and Gurshqipe.

Micro zone with sub humid bio climate with coefficient 60<Q<90 and annual precipitations 600-700
mm per year, in which take parts: Dvorani, Zvirina, Bilishti, Ligenas (Korgg);

Micro zone with humid bio climate with coefficient 90<Q<150 and annual precipitations over than 700
mm per year, in which take parts: Shtylla, Korita, Gjonbabasi, Vithkugi, Voskopoja.

Korga - eco zone is classified on bio climates:

By Rivas S. Martiness. Classification It. index

Supertemperate with coefficient It. 20-180, where is evaluated: Shtylla micro zone.

Mesoteperate with coefficient It. 180-300, where takes part: Zvirina, Vithkuq, Shegeras, Korité, Korgé,
Gjonbabas and VVoskopoja micro zones.

Termotemperate with coefficient It. 300-410, where is evaluated: Ligenas, Gurshgipe, Dvoran and
Bilisht micro zones.

By Rivas S. Martiness. Classification lo index

Semiarid with coefficient <2, where is valuated: Bilisht, Dvoran, Gurshgipe, Korité, Korcé, Ligenas,
Shegeras and Zvirina micro zones;

Dry with coefficient 2-3,6 where is valuated: Gjonbabas, Shtylla, Vithkug and VVoskopoja micro zones.

By Rivas .S. Martiness. Classification Ic index

Bioclimatic index >21, where takes part all micro zones:

Korca-eco zone is evaluated as a continental zone with cold climate, with index <15°C;

Average humidity micro zones from 450-700 mm precipitations/year where takes part: Zvirina,
Shegeras, Ligenas, Bilisht, Gurshgipe, Dvoran and Korga micro zone;

High humidity micro zones with index 700-1100 mm precipitations/year where takes part: Voskopoja,
Vithkugi, Korita, Gjonbabasi;

A very high humidity micro zones with index >1100 mm precipitations/year where takes part Shtylla
MICro zone;

Micro zones which have minimal month precipitations amount values under than twice of average month
temperatures, from May to September where takes part: Sheqgeras, Gurshqipe, Ligenas, Bilisht, Korga
and Dvoran micro zones;

Micro zones which have minimal month precipitations amount under than twice of average month
temperatures, from June to August where takes part: Voskopoja, Vithkuq, Shtylla, Korita and Gjonbabas
eco zones;
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ABSTRACT: Water is an important need to realize fundamental activities of people. With the growth
of the settlements, the combined pipeline systems that distribute water brought from natural sources to
settlements have become complicated. Damage to water networks due to natural disasters creates many
problems. Computer programs are frequently used to examine the impact of disasters on water networks.
The EPANET developed by the United States Environmental Protection Agency is highly preferred for
optimizing water networks, revealing behaviors under different scenarios and solving design problems.
With the EPANET program, it is possible to observe hydraulic characteristics (flow rate, pressure,
velocity etc.) easily under changing conditions. Akyurt district in Ankara, one of Turkey's crowded
cities, has been chosen as the study area. In this study, 5 different fire scenarios were determined for the
Akyurt district water network and the behavior of the system was investigated under these scenarios.
The pressure and flow behaviors were evaluated under changing conditions in the water distribution
network. The behaviors of common areas, public buildings and residential in terms of water transmission
under fire scenarios were investigated.

Keywords: Akyurt, EPANET, Fire Scenarios, Water Network

1. INTRODUCTION

Water is one of the basic requirements for a region to be suitable for life. The lack of fresh water means
that its use, storage and transmission must be done with great importance. Network systems are used for
the distribution of drinking water. Drinking water network is a system in which water is distributed over
a main transmission line in order to meet the water needs of the people. With the development of
technological possibilities, the ways of supply and transmission of water have improved. In addition,
with the increase in population, the complexity of water networks necessitated the use of computer
programs for network solutions.

One of the frequently used computer programs in water network solutions is EPANET. EPANET is a
public water distribution system modeling software package developed by the Water Supply and Water
Resources Department of the United States Environmental Protection Agency (Rossman and Van Zyl,
2009).EPANET is used to design and dimension new water infrastructure, to optimize the operation of
tanks and pumps, to reduce energy use, to investigate water quality problems and to make scenario-
based studies (Polat et al. 2018; Dunca et al. 2018; Stillwell et al. 2011;Davis et al. 2018).

Estimation and preparing for the disasters that may occur for the people reduce the loss of life and
property. Fire is one of the most damaging disasters in the settlements. Fires have significantly negative
effects on the living things and the balance of the environment.

In case of a fire in the drinking water network, serious damage to the network occurs. The fire must be
extinguished before damage occurs. The required water is supplied from the water network to extinguish
the fire (Sarptas et al. 2017).

EPANET, which enables the solution of different hydraulic problems, was invented by Rossman
(2009).Besides, it provides solutions water quality problems besides hydraulic. For Calabar Metropolis
in South Nigeria, EPANET has simulated real-time hydraulic behavior for water distribution networks
(Njoku et al. 2017). Thus, it is aimed to understand the movement and properties of water in the water
distribution system (Sarptas et al. 2017). With the help of EPANET program, the effects of the
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equipments (pump, frequency converter, etc.) used in the system on energy efficiency has been
investigated. As a result of this study, 16% energy savings were achieved for the organized industrial
zone with 134 nodes.

According to the literature review, there is not enough research on in case of disasters the behavior of
water networks. In this study, it is aimed to investigate the behavior of the water network on a scenario
basis in the event of a fire disaster, which causes huge losses. Fire scenarios have been established in
accordance with the Technical Specification for Surveying, Feasibility and the Preparation of Projects
of Drinking Water Facilities. The fire scenarios created for a certain part of the water network of Akyurt
district of Ankara province were examined with the help of EPANET program. In case the system
operates under the most unfavorable conditions, it is thought that the changes in the pressure and flow
characteristics of the water network can give information about the sensitive points of the system. In
addition, the fact that Akyurt district has a developing population increases the importance of the study.

2. MATERIAL METOD
2.1. Study Area

Akyurt is a district established on a large and flat land within the borders of Ankara.lt’s surface area is
258 km”and its altitudeis 960 m (Figure 1).

Figure3.Study area

Akyurt district, where the typical continental climate of Central Anatolia is experienced, is hot and dry
in summers and cold and rainy in winters. Air temperatures rise to 37 °C in summer and fall to -24 °C
in winter.

2.2.EPANET

EPANET software, developed by the US Environmental Protection Agency, is one of the most important
software used today to simulate hydraulic and water quality behavior in pressurized water networks
(Ramana et al. 2015).

Today, many countries in arid climates face water shortages and consequently pressure problems in
water distribution systems. In such countries, the EPANET software makes the necessary improvements
in network infrastructure and operating conditions in order to increase the quality and quantity of water
supplied and distributed to the consumer. In the simulations performed with EPANET software,
hydraulic parameters such as head loss, pressure, flow and velocity in the system can be determined
accurately in time-dependent manner throughout the network (Ramana et al. 2015)

EPANET is also used in water distribution systems to determine the operating program of the pumps
and to calculate the total energy consumption of the network (Georgescu et al. 2014).
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2.3. Hazen-Williams

Hazen-Williams formula is one of the formulas that EPANET uses to find the head loss in pipes. In
Equation 1, the Hazen Williams head loss formula is given (Eck and Mevissen, 2012).

hf = 10.65 C—1.852D—4.871LQ1.85 (1)

In Equation 1, organized according to Sl unit,hs is head loss (m); D is the inside diameter (m); Q is the
discharge (m®s); L is the length of pipe (m), C is the friction coefficient of Hazen-Williams formula.

2.4. Fire Scenarios

In addition to the successful operation of the system, the network is required to operate stable in case of
a disaster. In this study, various scenarios were tested to investigate the problems that may occur in case
of fire (Table 1). Figure 2 shows the fire locations of the scenarios.

Table2. Fire Scenarios

Fire 1 Farthest points to reservoir

Fire 2 The lowest flow points

Fire 3 Points on the main pipes

Fire 4 The two furthest points on the East-West axis
Fire 5 The points where there are public buildings

M 5

Figure 2. Fire scenarios used in the study

3. RESULTS AND DISCUSSION

Within the scope of the study, scenario based analysis was performed with EPANET program for a

certain part of the water network of Akyurt district. The behavior of the system was investigated in case

of 5 different scenarios for the water network against fire disaster causing loss of life and property.

Sensitive zones were determined by observing the flow and pressure changes of the network. In Figure

3, flow and pressure values related to the present status of the water network of the study area are given.

Figure 4-8 shows the flow and pressure values of the water network according to 5 different fire

scenarios.

e In present status, since the north of the network is close to the reservoir, the flow values are above
30 I/s. As the usage towards the southern parts increased, the flow values decreased. It has been
calculated that the pressure in most of the network is around 64 mss.
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o Inthe case of Fire 2 scenario, pressures in the eastern part of the network have been greatly reduced.
Because there are many elbows around the points where the fire is simulated, the sensitivity of the
region increases more.

o In the fire 3-4-5 scenario, although the flow directions within the water network change, the flow
rates do not vary significantly. However, in Fire 5 scenario, greater pressure values were determined
in the entire network compared to Fire 3-4.
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Figure 4.(a)Flow and (b) pressure values of Fire 1

227



International Symposium for Environmental Science and Engineering Research (ISESER)
Konya, Turkey, May 25-27, 2019
Proceeding Book of ISESER 2019

Pressure Flow

3.40
7.38
12.89

30.00
56.00
§4.00
20.00

m
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Figure 8.(a)Flow and (b) pressure values of Fire 5

4. CONCLUSION

For Akyurt where rapidly growing population, the behavior of the water network against to a fire disaster
was investigated based on the scenarios. EPANET was used to examine the change of flow and pressure
characteristics of the system. For the present situation, pressure and flow values of the water network
have been determined and changes have been observed according to fire scenarios.

In the Fire 2 Scenario, the lowest pressure values were observed. On the other hand, the highest pressure
values were observed in the Fire 5 Scenario.

If the flow increases from anywhere in the network for fire, pipes near the reservoir carry high flow. If
these pipes fail or become unable to function, alternative plans should be developed to solve the
problems that may occur. It was also observed that in all fire scenarios, the pressures in the east of the
network fell below critical values. In order to assess the capacities of water distribution system, it is
recommended to evaluate their performance according to different disaster scenarios.
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ABSTRACT: : Global warming has become a current issue of concern in the world today. The main
source of global climate change is the increasing amount of greenhouse gases released from fossil fuels
that provide the energy needed for human activities. Scientists are seeking to find solutions to global
warming through the mitigation of the greenhouse gases. Biofuels such as biodiesel, bioethanol and
biogas have been considered as an environmentally friendly fuel source, are now being used and are
intended to be widely used in the near future. Biogas slurry, also known as digestate during anaerobic
processes, contains a significant proportion of nutrients. In recent years, humerous studies have been
performed to treat biogas slurry, and to produce algal biomass, by removing nutrient from anaerobic
effluents by microalgae-based technology. When micro algae are cultured in nutrient-rich effluents, this
provides a source of food for the growth of microalgae. As a result, the produced biomass can be used
for biofuel production. Furthermore, the biogas slurry with contaminants especially with nitrogen and
phosphorus, which has the potential to contaminate underground and surface water resources can be
treated by this way. In this study, the literature on biogas slurry and treatment of its by microalgae
cultures have been reviewed taking into account the management of biogas slurry for water pollution
and biomass production for biofuel.

Keywords: Biogas slurry, Biomass production, Microalgae, Treatment, Water pollution
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ABSTRACT: Recently, due to the growing concern about the quality of the environment for
unsaturated subsoil, which is negatively affected by agricultural and industrial activities, it becomes
necessary to increase knowledge about the mechanism of transmission and distribution of solute and
pollutants in the soil environment by modeling their movement in the soil under different conditions.
Predicting soil water characteristic curve from van Genuchten model was renowned for reducing the
costs and time of measurement methods. The aim of this study was to determine the effect of two levels
of compaction on the behavior of soil water characteristic curve of a sandy loam and clay soils, and then
compare the measured results with the predicted results obtained from van Genuchten equation with
using four different model classes of (m) parameters, then investigating the relationship between them.
At the end of the incubation period, soil samples were sampled and thereafter compacted through soil
core with known volume at soil bulk density (Pd) of 1.50 and 1.70 g cm™ for a sandy loam soil and 1.20
and 1.35 g cm™ for clay soil. The obtained results indicated that using van Genuchten equation to fitting
water characteristic curve with variable (m) parameter had the highest correlation (R?), and lowest
normalized root mean square error (NRMSE), as well as soil compaction significantly affected
volumetric water content at the same observed section in both soil textures.

Keywords: Environmental modelling, Soil compaction, Water characteristic curve

1. INTRODUCTION

The soil water characteristic curve (SWCC) is defined as the relationship between water content
(gravimetric or volumetric) or degree of saturation under suction (matric or total) (Fredlund, 2012).
Because of the effort and time consuming, as well as the high variability of samples to determine the
SWCC by conventional methods, a lot of researchers developed various predicting and fitting models
depending on other soil properties, which can be easily measured. Soil compaction can be associated
with a majority field operation that often performed when the soil is wet. Heavy equipment and tillage
implement can cause damage to soil physical properties and structure. Soil structure is important to
determine the ability of a soil to hold and conduct water, nutrient, and air necessary for plant root activity
(Mada et al., 2013). Compaction causes unfavourable changes in soil bulk density, porosity and
penetration resistance (Soane et al., 1981). Aeration decreases as water content increases, with a
concomitant reduction in soil resistance (Letey,1985); and this, in turn, has a positive effect on plant
development (Quiroga et al., 1999). The aim of this study was to determine the effect of two levels of
compaction (low and high) on the behavior of soil water characteristic curve of a clay and sandy loam
soils, and then, compare the observed results with the predicted results established with respect to four
common van Genuchten (VG) SWCC model classes for investigating the relationship between them and
determining the more accuracy model, which give us the best fitting for the soils of study area .

2. MATERIAL AND METHOD

2.1. Site description and soil sampling

The first soil sample, clay textured soil wascollected from the surface (0 - 20 cm) of a field located at
Saricalar Research and Application Farm of Agriculture Faculty, University of Selguk. The second soil
sample, sandy loam textured soil was collected from the surface (0-20 cm) of a field located at Cumra
Plain.
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2.2. Soil preparation and incubation experiment
Soil samples from different selected points were sieved in the site by 4 mm sieve, and than transported
to the laboratory whereby were passed through a 2 mm sieve after air-drying prior to the experimental
establishment in the laboratory. Soil samples were placed in the pots, and than watered to field capacity,
and subsequently incubated for 30 days at 23+2°C.

2.3. Soil analysis

Soil texture was measured by Bouyouos hydrometer method according to (Gee and Bauder, 1986).
Proctor Test to determine the level of maximum compaction, soil samples were compacted in the cores
standard Proctor test according to (Mertoglu, 1982). Soil water characteristic curve: Three methods
were used to determine the relationship between volumetric water content (6) and suction (), which is;
Sandbox for pF of (0, 1, 1.5, 1.8 and 2), Pressure plate apparatus for field capacity FC (pF 2.52) (Klute,
1986), and for pF more than FC to near pF 6 (including permanent wilting point (PWP)) was measured
through Dew point water potentiometer (WP4C) device. Soil pH and electric conductivity (EC) (1:2.5)
were measured according to (Mclean, 1982; Rhoades, 1982). Calcium carbonate (CaCO3) was
determined by measuring the volume of emitted CO2 from carbonates (Nelson, 1982). Soil organic
matter (OM) was measured by a wet combustion method proposed by (Smith and Weldon, 1941).

2.4. Soil compaction

Depending on Proctor test results (Figure 1 and 2), two levels of compaction were chosen for each type
of soil with low and high, (BD), which is for a clay soil 1.20 and 1.35 g cm, and for a sandy loam soil
1.50 and 1.70 g cm™ The soil samples were compacted in the core (volume of 100 cm3) with 5 layers
according to the method suggested by (Houskova, 2004).

2.5. Statistical evaluation

Statistical fit-measure indices, the coefficient of determination R2 and the normalized root mean square
error (NRMSE), were obtained to assess the goodness of fit between predicted and observed values. The
NRMSE can be expressed as absolute by the following:

N 2
NRMSE = — 12(9 0,)
- emax - emin N ) m A
=
Where:

Om; and 6 are, respectively, predicted and observed volumetric water contents,
Bmax and 0.,;, are maximum and minimum observed volumetric water contents,
and N is a number of selected points for soil-water retention.

2.6. Modelling of SWCC
A lot of models were investigated for predicting of SWCC by researchers from around the world. The
RETC (version 6.02 ) program was used to determine the parameters of van Genuchten (1980) model,

I (8s — 0Or)

=T T @y

Where:
O(y) is volumetric water content with respect to suction y, 6r and 0s are residual and saturated
volumetric water contents, respectively.and a, n and m are the fitting parameters.

Depending by four model classes of (m parameter) SWCC’s were predicted, which is as follows;
Mualem,(1976), m=1-1/n; Burdine, (1953), m=1-2/n; Gardner, (1958), m=1 ; and van
Genuchten,(1980), m=1 (variable), In this model, our predicted m was used in the model of VG
depending on the highest R2 and lowest NRMSE value.
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2. RESULTS
According to the figure 1 and statistical evaluation, the results showed that model of VG with variable

m (m=1) had the best fit with the observed values from pF 0 to 5. Therefore, VG (M) and VG (B) models
had the best fit when water suction was more than pF5.

6 ® C, 1.20 (Observed)
——-VG (M) eq
5 F VG (B) eq.
==VG (G) eq
4 ==#=\/G (variable m)
w3 r
o
2 -
1 -
0 = 1 1 1 1 1
000 010 020 030 040 050 0.60
Volumetric water content 6

Figure 1. lllustration of the observed and predicted values of SWCC for a clay soil with bulk density of
1.20gcm?®

From figure 2, and statistical evaluation, the results showed that model of VG with variable m (m=1)
and VG (B) had the best fit with the observed values from pF 0 - 5. Therefore, VG (M) and VG (G)
models had the best fit when water suction was more than pF5.

6 - ® C, 1.35 (Observed)
= VG (M) eq.
5 F VG (B) eq.
==VG (G) eq.
4 -
(
w 3 -
o
2 -
1 -
0 - 1 1 1 1 J
0.00 010 020 030 040 050 0.60
Volumetric water content 0

Figure 2. lllustration of the observed and predicted values of SWCC for a clay soil with bulk density
of 1.35gcm?

Figure 3 showed that the predicting of SWCC with VG (variable m) and VG (M) model classes had the

best fit with observed values from pF 0 to 5. Therefore VG (B) and VG (G) models had the best fit when
water suction was more than pF5.
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Volumetric water content 0

Figure 3. lllustration of the observed and predicted values of SWCC for a sandy loam soil with bulk
density of 1.50 g cm?

Figure 4. Show the same trend of all previous graphics, with a clear preference to fitting for VG
(variable) model comparing with other model class from pF 0 - 5. However, VG (M) model had the best
fit when water suction was more than pFb5.

6 —
® SL,1.70
S (Observed)
4 -
L3
2 -
1 -
O - 1 1 1 1 1 J
0.00 010 020 030 040 050 0.60
Volumetric water content 0

Figure 4. lllustration of the observed and predicted values of SWCC for a sandy loam soil with bulk
density of 1.70 g cm?

3. CONCLUSIONS AND DISCUSSION

The following conclusions can be drawn from this study:

1- In both soils (clay and sandy loam), compaction increased the volumetric water content at FC, PWP
as well as AWC and reduced the water content at saturation.

2- The predicting of SWCC in normal clay and sandy loam soils (minimum bulk density) were given
as more accuracy to fitting with various model classes than compacted soil (maximum bulk density)
3- The predicting of SWCC by the model of van Genuchten with our variable m that was determined
by testing different values of m (m=1), gave us the best graphical fitting, high correlation and less
NRMSE with the observed value.
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ABSTRACT: Climate change, soil degradation, erosion, loss of soil organic matter and leaching of
nutrients pose a major constraint to growth and yield of crops, as well as environmental quality. Compost
and biochar have long been reported to significantly contribute to the betterment of soil quality, crop
performance and environmental quality. However, the effectiveness of compost and biochar obtained
from identical biomass in soil fertility and environmental improvement is still unknown. In this study,
compost and biochar both produced from Elaeagnus tree as the soil amendments were individually
applied at a rate of 0, 1, 2 and 4 % (wt/wt) to a sandy clay loam soil for determining their effects on soil
fertility and environment. Experimental results showed that the improvements were proportional to the
applied rates of biochar and compost, and both compost and biochar applications significantly improved
soil fertility via increasing macro- and micronutrient of plant. However, biochar decreased
micronutrient, indicating its potential in improving environmental quality via remediating heavy metals
polluted soil. To conclude, both compost and biochar could be used as a promising avenue for improving
soil sustainability via increasing soil fertility, thereby boosting agricultural production. Furthermore,
biochar is recommended for being used in removing heavy metals from a polluted soil, and thereby
mitigating environmental and soil pollution.

Keywords: Biochar, compost, maize crop, soil fertility, soil sustainability

1. INTRODUCTION

Soil salinity is typically found in arid and semiarid regions due to excessive evaporation and low rainfall,
which is not enough to leach out soluble salts, and thereby leading to the accumulation of soluble salts
at the surface layer. The salts affected soil generally contains soluble salts of chloride, sulfate, carbonate
and bicarbonates ions of Ca, Mg, K and Na. Because of these soluble salts greater than 4 dS/m alongside
exchangeable sodium percentages less than 15 in saline soil, soil structure of these soils is very weak
due to these soluble salts especially Na make soil becomes dispersed and almost impervious to water,
which in turn lead soil erosion. Soil disaggregation frequently lead to degraded soil physical properties,
such as low aggregate stability, low organic matter, poor water and nutrients holding capacity and low
soil porosity, all of which lead to soil erosion. Additionally, saline soil possesses a high soil pH between
7- 8.5 due to mainly limestone parent material from which soils were developed and most plant nutrients
are readily available to plant at pH ranging from 6 up to 7.5. Because of this, plant nutrient availability,
uptake and use efficiency is constrained due to locking up plant nutrients, salt stress and negative
interaction between cations and anions like P fixation by Ca under high pH typified saline soil, and
thereby decreasing plant growth and productivity. Additionally, soil microbial and enzymes activities
which supply energy to nutrients uptake are reduced by high salts stress. Thus, the aforementioned issues
found in saline soil lead to poor soil fertility, and thereby limiting agricultural production and leading to
environmental pernicious effect associated with soil erosion and leaching of plant nutrients. Avoidance
of soil structure degradation and depletion of soil fertility could potentially be achieved by adding
organic matter to soil which make complexes with soluble salts in the soil, and thereby rectifying soil
salinity issues which in turn lead to decreased soil erosion via restoring soil structure, improved soil
fertility via ameliorating soil physical, chemical, mechanical and biological properties and enhanced
plant growth and productivities via increasing nutrient availability, uptake and used efficiency, and
consequent improvement of environmental quality.

Therefore, biochar and compost is amongst soil organic amendments endowed with not only organic
matter source, but also source of plant nutrients as well as good physical feature and has been previously
reported to improve soil fertility, plant growth and productivity, as well as mitigate climate change and
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global warming via decreasing greenhouse gases emissions and sequestering atmospheric CO2 when
applied alone or in combination with tree and pasture species. This will not only sustainably increase
food production, but also preserve the environment (Barrow, 2012). Agegnehu et al. (2017) reported
that the application of compost and biochar either singly or in combination significantly improved soil
organic carbon, nutrients status, water holding capacity and crop growth and yield, as well as decreased
greenhouse gases emissions in the studies soil. Previous research evidenced that biochar application
decreased emissions of greenhouse gases (Cayuela et al., 2014; Shackley et al., 2010), improved soil
fertility and sequestered atmospheric CO, (Agegnehu et al., 2017). Yoon et al. (2017) reported that the
application of biochar permeable reactive barrier in combination with fast growth tree rectified soil
quality. Previous results also revealed that the infusion of biochar into a soil increased soil water holding
capacity (Ouyang et al., 2013), increased total porosity (Omondi et al., 2016) and the perks of biochar
in improving soil structure, soil fertility, soil physical, chemical, mechanical and biological properties
were also reviewed by Manirakiza and Seker (2018).

Therefore, the aim of this project was to reverse degraded soil fertility of a sandy clay loam soil exposed
to wind erosion via applying compost and biochar as soil ameliorant both obtained from identical
products.

2. METHODOLOGY

2.1. Field site and experimental design

The study was a pot experiment conducted in the laboratory, and employed materials were: a) calcareous
and alkaline sandy clay loam textured (60.48% sand, 13.33% silt and 26.19 % clay) collected from
Karapinar region subjected to wind erosion (37.72° N latitude and 33.55 ° E longitude, 0-20 cm depth)
located in Konya, Turkey; b) compost as soil amendment was produced from pruning residues of
Elaeagnus tree through windrow composting process as detailed by Mucehver et al. (2018); c) Biochar
as soil amendments was produced from Elaeagnus tree through pyrolysis process at 450 °C as elucidated
in detail by Miicehver et al. (2018). A completely randomized plot design with four replicates was
employed in this study. The applied rates were: 1, 2 and 4 % (wt/wt) of the both compost and biochar,
which were thoroughly mixed with 3 kg of air-dried soil sieved through 2-mm sieve, subsequently potted
in plastic pot, all pots including the control were moistened to exactly field capacity, then incubated for
62 days.

2.2. Soil sampling and analysis

Soil samples were collected from every pot for determining selected soil chemical properties, such as
extractable cations (Ca, Mg and K) were determined through 1 N ammonium acetate extraction method
buffered at pH 7 (Thomas, 1982). Available micronutrients (Fe, Cu, Mn and Zn) were determined using
DTPA extraction method (Lindsay and Norvell, 1978). Available phosphorous was determined using
sodium bicarbonate method (Nelson and Sommers, 1982).

2.3. Statistical analysis

The responses of soil chemical properties to the application of compost and biochar were quantified and
then statistically subjected to one-way ANOVA using Minitab 16 software and differences between
amendment means were considered statistically to be significant at P< 0.05 through Tukey’s test.

3. RESULTS AND DISCUSSIONS

3.1. Effect of compost and biochar on plant macronutrients

Soil fertility is a leading factor affecting plant growth and development. Experimental findings showed
that both applied forms of Elaeagnus tree (compost and biochar) significantly increased soil nutrients
status (P, K, Ca and Mg) (Figure 1), indicating the positive impact in improving soil fertility, and thereby
leading to increased crop growth and yield. However, it is obvious that the effect of compost exceeded
that of biochar despite the fact that insignificant differences among some doses statistically were
observed. Increased in soil nutrients status was due to the presence of P, K, Ca and Mg in both compost
and biochar per se. additionally, increased organic matter and microbial activities could be alos another
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reason of increasing soil fertility. The improvements were linear to applied doses for both amendments.
Our results are also in line with other previous study. Mensah and Frimpong (2018) reported that
compost increased Ca?*, Mg?* and K* and also Pandit et al. (2018) indicated that biochar increased Ca?*,
Mg?" and K*. Similarly, Agegnehu et al. (2015a) found that compost increased exchangeable cations
(Ca, Mg and K). Agegnehu et al. (2016) stated that compost and biochar additions increased available
phosphorous.
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Figurel. Responses of plant macromutrient nutrients to the applied compost and biochar;
Ca, Mg and K are expressed in g kg?; P incg kg?; Within each column, means with different letters
are significantly different at P <0. 05, while means with similar letters are insignificant at P <0.05.

3.2. Effect of compost and biochar on plant micronutrients

The results of the study indicated that compost application increased micronutrients (Cu, Zn, Mn and
Fe), while biochar addition decreased micronutrients (Cu, Zn, Mn and Fe) (Figure 2). An upward trend
in micronutrients due to compost was due to the fact that compost is endowed with a sizeable amount
of Cu, Zn, Mn and Fe. On the other hand, a downward trend in Cu, Zn, Mn and Fe was due to sorption
effect (Atkinson et al., 2010). In addition, biochar had the potential of decreasing solubility of heavy
metals (Méndez et al., 2009). Increment in micronutrients was proportional to applied rate of compost,
whereas abatement in micronutrients due to biochar was linear to applied dose of biochar. Increase in
micronutrients due compost is a good indicator of improving soil fertility while decreasing in
micronutrients due to biochar is a leading indication that biochar can be used as a promising materials
in removing heaving metals from a soil, and thereby mitigating environmental quality degradation. Our
findings are in agreement with other previous conducted research. Cox et al. (2001) reported that
compost had a significant effect on increasing manutrients.
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Figure2. Responses of plant micronutrients to the applied compost and biochar;
Fe, Zn,Cu and Mn are expressed in cg kg?; within each column, means with different letters are
significantly different at P <0. 05, while means with similar letters are insignificant at P <0.05.

4. CONCLUSION

Based on the findings of this study, Elaeagnus tree which is grown in the study area can be used to
improve soil fertility of a sandy clay loam soil via increasing plant available nutrients after being
converted into either compost or biochar. The effect of compost exceeded that of bochar in terms of
increasing macronutrient and thus is highly suggested. However, biochar has been evidenced for
adsorbing heavy metals and thus is recommended in remediating heavy metals polluted soils.
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ABSTRACT: As a result of the increase in the world population and the continuous growth of the
industry, it has been seen that the energy demand will increase in the coming years. Due to the cost of
standard energy production methods and environmental pollution, many countries tend clean and
renewable energy sources. Therefore, the energy sector is looking for alternative energy production
methods for clean and renewable energy. In the historical development process related to renewable
energy, different renewable resources in energy production, and energy production technologies derived
from these sources have been developed. In this study, the properties of the wave energy which is a
renewable source, the principles of transformation were investigated, and a system has designed to
generate electricity energy by using the potential energy of the wave power. In this design, buoys on the
water surface oscillates up and down due to the potential energy of the wave energy. The potential
energy of the wave power has converted into kinetic energy by means of buoys. The kinetic energy
gained by the buoys influenced the coil system and the magnetic field has formed and the energy
produced in the magnetic field converted into electrical energy.

Keywords: Renewable Energy, Wave Energy, Electricity Production, Magnetic Field
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ABSTRACT: Recently, increasing social activities the welfare levels and people spend a large part of
their time outside of places such as cafes, restaurants and tea gardens. Nowadays, these places like have
increased around university regions. People who visit such places are increasing day by day. This has
brought some environmental problems with them. The weather is also a very pollutant affecting
environmental conditions. These pollutants have negative effect on human health especially respiratory
system. In this study, internal ambient particulate matter levels were measured at different point places
and at different time periods in some cafe around the Selcuk University Campus. Internal air quality is
evaluated and its effects on human health are examined.

Keywords: Cafe, indoor air quality, particle measurement, air pollution, ambient air

1. INTRODUCTION

Air pollution is a very important environmental health problem and has affected all countries of the
world. Millions of people died every year due to air pollution problem. Air pollution can be defined as
the rise of pollutants in the atmosphere in the form of dust, gas, smoke, odour, water vapour to harmful
amounts to human beings and other living things. In addition to this, weather conditions that endanger
the human health and life of living organisms as a result of the intense amounts of gaseous or particulate
substances, especially fuel residues that arise from various chemical processes are also included in this
definition [1-4]. One of the most important causes of air pollution has been the increase in the use of
fossil fuels as a result of the rapidly increasing world population, industrialization, urbanization and
consequently increasing energy demand. The increase in the use of fossil fuels also leads to ever-
increasing changes in atmospheric composition. People breathe the air around them without a choice. If
the air is polluted, particles and contaminants in the air are also inhaled. These pollutants damage
people's lungs, heart and other organs. In the past, deaths have occurred in many countries due to air
pollution. For example, 63 people died in Belgium in 1930, 20 people in Pennsylvania in 1948 and more
than 4,000 people in London in 1952 due to air pollution. Long-term inhalation of low-concentration air
pollutants is also considered dangerous to human health [4-6]. Children are more active: the liver, lungs
and other organs are at the stage of development and are at greater risk. Air pollutants, for example
carbon monoxide (CO), Sulphur dioxide (SO>), nitrogen oxides (NOX), volatile organic carbon (VOC),
ozone (Os), heavy metals, respirable particulate matter chemical composition, reaction properties,
diffusion properties of short and long range are different. Although many natural physical activities
(volcanoes, fires) emit different pollutants into the atmosphere, anthropogenic activities (human
activities) have been identified as the main cause of environmental air pollution [7-9].

1.1. Ambient Air Pollution
Indoor air; housing, office, shopping and living centres, interiors of transportation vehicles (buses, trains,
airplanes, ships, etc.) and buildings, in buildings such as schools. Indoor air pollution is the appearance
of respirable substances harmful to health in these environments. Breathable substances can be observed
in the form of dust, gas, steam. The concentration and diversity of these substances vary according to
the characteristics of the environment, building construction and indoor materials, the behaviour of
individuals living, and many environmental factors [10-14].

For example, in an elementary school, due to the active activities of the students, particulate
matter ratios will be observed in classrooms and corridors, while the release of some volatile organic
compounds from equipment such as copiers and printing machines used in a stationery environment can
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be observed. The energy saving policies in the countries and consequently the indoor air circulation to
the minimum level, insufficient ventilation, insulated windows with non-opening windows and air
conditioners are used have created important problems in indoor air quality. The effect of indoor air
quality on human performance is a known fact. For human comfort and productivity, the breathing air
must contain 30-50% relative humidity and the working environment should be at 19-20 ° C. The quality
of the indoor environment, physical particulate matter, carbon monoxide (CO), carbon dioxide (CO,),
temperature, nitrogen oxides (NOx), oxygen (O2) content, Sulphur oxides (SOx), volatile organic
compounds (VOCs), various microorganisms and allergens such as physical and the presence of
biological agents. The incidence of these pollutants and the exposure to various pollutants increase the
incidence of various diseases by breathing this air for a long time. Said pollutants may be released from
internal sources or may be characterized as secondary pollutants produced by external penetrations or
photochemical reactions in the internal environment [15-18].

2. MATERIALS AND METHODS

The measurements were performed at nine different points of each café in the vicinity of Studio Selcuk,
at five different time periods of the day. Internal particulate matter measurements were made at the
centre of the cafes. PCE - PCO1 Particle Counter was used for particulate matter measurements. The
device is capable of measuring and recording solid and liquid substances suspended in air in atmospheric
environment and breathable by human. The device can measure existing particles directly in the air
without the need for an air pump. The device could save the data obtained from the measurement points
to its own memory. It also has video and photo capture capabilities. The device can store up to 5000
data. It gives the measurement results in ppm. The instrument has a green, yellow, red colour scale and
can give a warning when it reaches high concentrations.

3. RESULTS

This research was conducted in 5 different cafes operating in Bosna-Hesek district of Konya city centre,
Turkey. Particle matter measurements were done at nine different points of each café. Measurements
were performed at 5 different time period which are 08:00, 12:00, 16:00, 19:00 and 23:00. Particle matter
of 2.5um and 10um were measured and distribution maps were prepared by Surfer-08 packet program.
Each café is namely numbered 1, 2, 3, 4, 5.

Café-1: In all measurements in this study, the lowest value for 2.5u was 6579 mg / m3 at 16:00 and the
highest value was 62811 mg / m3 at 19:00 and the lowest value was measured at 16:00 for 10u. 184 mg
/ m3, and the highest value were measured as 1527 mg / m? at 19:00.
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Figure 1. Distribution maps for 2.5 and 10y particulate matter of measurement on 01.04.2019 at 19:00
in Café-1
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Figure 2. Distribution maps for 2.5um and 10um particulate matter of measurements on 01.04.2019 at
16:00

Café 2: In all measurements in this study, the lowest value for 2.5u is 10108 mg / m3 at 12:00 and the
highest value is 18282 mg / m3 at 16:00, the lowest value is measured at 23:00 for 10p. 166 mg / m3, the
highest value was measured at 19:00 was 559 mg / m3.
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Figure 3. Distribution maps for 2.5um particulate matter of measurements on 01.04.2019 at 12:00 and
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Figure 4. Distribution maps for 10um particulate matter of measurements on 01.04.2019 at 19:00 and
23:00

Café 3: In all measurements in this study,, the lowest value for 2.5u is 9493 mg / m3 at 23:00 and the
highest value is 1919 at 92194 mg / m3, the lowest value for 10 is at 23:00. 233 mg / m3, the highest
value was measured at 19:00 was 2744 mg / m3.
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Figure 5. Distribution maps for 2.5um particulate matter of measurements on 01.04.2019 at 19:00 and
23:00
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Figure 6. Distribution maps for 10 pm particulate matter of measurements on 01.04.2019 at 19:00 and
23:00

Café 4: In all studies, the lowest value for 2.5 was 1034 mg / m3 at 08:00 and the highest value was
48752 mg / m? at 19:00 and the lowest value was measured at 23:00 for 10u. 166 mg / m3, the highest
value was measured at 19:00 was 1047 mg / m3,
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Figure 7. Distribution maps for 2.5um particulate matter of measurements on 01.04.2019 at 08:00 and
19:00
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Figure 8. Distribution maps for 2.5 um particulate matter of measurements on 01.04.2019 at 19:00 and
23:00

Café 5: In all studies, the lowest value for 2.5 was measured at 23:00 and 8347 mg / m3, and the highest
value was measured at 16:00 for 18564 mg / m3. 197 mg / m3, the highest value was measured at 19:00
was 628 mg / ma.
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Figure 9. Distribution maps for 2.5um particulate matter of measurements on 01.04.2019 at 16:00 and
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Figure 10. Distribution maps for 10 um particulate matter of measurements on 01.04.2019 at 19:00 and
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4. RESULTS AND DISCUSSION

Cafes hookahs cigarettes and dusting is a sector seen due to the crowd. The resulting dust adversely
affects the health of workers and cafe residents. In the Regulation No. 20635 on Dust Control published
in the Official Gazette on September 14, 1990, the required limit value for silica powder PM is 10 mg /
mS. Respirable dust amount should not exceed 5 mg/m?. According to American OSHA Standards-29
CFR, total dust amount should not exceed 15 mg / m3. As a result of our measurements, it was observed
that the values found were above these limit values. In the measured region, the highest values were
observed in the most crowded hours and the lowest values were in the calmest hours. As a solution, the
vents can be increased a little. This situation may not cause problems in the short term, but it may cause
health problems in the long term. It may be responsible for respiratory infections such as acute and
diseases like cancer.
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ABSTRACT: Workplaces have been locations where people work for their earnings as employees.
Occupational safety rules applied for work and workplaces have gradually regulated jobs to supply
healthy working conditions. Mining law and related legislations applied for occupational safety of mines
have also synchronized working conditions. Rules functional for safety precautions at mining
workplaces have also arranged official relationships between employers and employees. Precautions
listed for occupational work & workplace safety have activated engineers to focus on the risks of
accidents. In this study occupational safety conditions for quarries have been studied to understand
possible risks to decide about their preventions. In order to comprehend risks appeared at quarries, whole
quarry operations had been analyzed for a selected quarry near Kayseri-Turkey. Results of risk analyses
are supplied here to present the importance of safety understandings and safety cultures in mine related
societies.

Keywords: Mine safety, Safety in quarries, Workplace safety parameters, Safety precautions for
guarries

1. INTRODUCTION

Work and workplace health and safety rules have strictly been implemented in all sectors including
mining industry for 50 years. Mining workplaces include underground mines, open pits and ore dressing
facilities had been known as dangerous and workers in these workplaces were accepted as honoured
members of societies but they certainly had short periods of life. Before World War |, industries in
countries had been forced to produce their raw materials, semi and final products without thinking too
much about the workplace health and safety conditions deeply. Statistics demonstrates fatal accidents
occurred in different branches of works were clearly too many for those earlier years. For example,
average numbers of men killed in quarries were 182, 146 and 136 in every 5 years time periods of 1911-
1915, 1916-1920 and 1921-1925 respectively. In those years average numbers of men who had worked
in quarries were 103740, 80682 and 91872 for the same time intervals respectively (Adams, 1929).
These numbers present the importance of safety rules forced by current governments in the world.

Work & workplace health and safety rules have been accepted as general human right subject and related
legislations and rules are influenced companies’ productions positively in all working sides. Health is
expensive assets in modern world even with supplying related compulsory insurances. Therefore,
modern societies are asked safety culture from their members in all circumstances of their life. Thus,
work & workplace safety conditions for quarry operations were selected to analyze in this study to
compensate mentioned safety culture especially in quarry sectors in Turkey. Quarries are essential part
of raw material supply chains of construction industry. Different sizes of broken rocks, usually limestone
in Turkey, have been used mainly as an aggregated material in concrete mixtures. Some parts of them
have also been used as roads’ foundation and asphalt road cover raw materials. These coverage presents
aggregated rocks wide spread usage in Turkey. Thus there are always quarries around new road
construction sides and cities. Some of the quarries have been worked for a long time but, some of them
are new in business. All the men related with quarries should be in a self-control state that, they must
not accepted quarries as common workplaces where you can use loaders, mine trucks and rock crushers.
Quarries which have men as a patrons, engineers, foremen and workers should be ready for all types of
accidents. In addition, these people are required to equip themselves in a state of safety culture in their
daily life as well. Quarries in fact, have big scale excavation, hauling and crushing machines which have
usually been operated with harsh conditions. Thus mining men there must obey strictly law-enforced
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rules. Engineering decision parameters observed in quarries which influence the work & workplace
safety have been analyzed here to show accident risks. Putting extra efforts to eliminate risky factors in
guarries have definitely decreased workplace accidents. Then what can be the factors which raise
dangerous working conditions were researched here to perform supplied risk evaluation method.

2.ACCIDENT STATISTICS

In general, analyses performed in most of the industry demonstrate that 95 % of accidents are originated
through working men. In reality, workplaces are necessary locations to produce targeted products but,
commodities should be supplied into markets without any accidents. These can be handled by
engineered work-plans and organisations. Main motivations of accidents are given in Figure 1. There
are three types of grounds in accidents, and they are basic, direct and indirect factors. Attitudes of
managers, their professional behaviours, engineers in quarries and work & workplace conditions can be
considered as basic influencing factors on accidents. Supervisions on works are mostly necessary in
open pit mines. Close control of pits by engineers have usually decreased the number of quarry accidents
in Turkey. Accidents have occurred through serious circumstances of small scale facts. Therefore, if one
of these facts has been recognised in mine, then precautions must be handled to eliminate recognised
ongoing accident factors.

Management policies & decisions,
Personal factors,

Basic factors —=----- . .
Factors related with work&workplace environments

] ¥
Direct factors ---| Unsafe operations - Unsafe conditions

! !

Unplanned work conditions,
Poisonous or dangerous gasses,
Explosive materials

Indirect factors -------

Accidents,
Personal lost,
Commodity lost

Figure 1. Main reasons of workplace accidents (Altay, 2015)

Physical, chemical, mechanical, dynamical etc. aspects influence quarry working conditions and
sometimes create good, favourable, conditions for mine related accidents. In order to evaluate accidents,
it is not enough to report the total number of accidents (accident statistics) at certain types of industry.
That values can be used to understand level of accident occurances, but number of working men in the
selected industries are also considered to realize their impacts. Table 1 includes numbers of occupational
accidents in mining, metal and construction industries together with the numbers of working men in
these sectors. This table shows that, number of occupational accidents in mining sector was smallest
(10336 accidents) among these 3 sectors (for 2015) but, when accident numbers were compared with
the numbers of sectors” working men, related ratio for mining industry was found highest.
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Table 1. Accident statistics of Turkey including three different industry sectors for year 2015,
(Bayraktar etal., 2018)

Industry Occupational | Number of Accident ratio
sectors accidents working men (for every 100
men)
Mining 10336 128741 8.05
Metal 51327 1070162 4.80
Construction 33361 1980630 1.68

Sometimes researchers have supplied accident evaluations with respect to the size of the companies,
(Table 2). In general size of the organisation is related with their proffessionality. Big mining companies
in Turkey for example are governed by state owned organisations and big private cooperations
(holdings). They have numereous employees, specialists and expert mine engineers together with shift
mining engineers to produce their ore. Soma mine accident (Soma disaster) in Turkey (2014) showed
that, scale of companies and number of foremen and engineers sometimes are not enough to prevent
accidents if organisations and related controlling mechanisms are not pay their full attentions including
all scientific and engineering rules.

Table 2. Company sizes in mining industry of Turkey in 2015, (Bayraktar etal., 2018)

Size of workplaces, Share in all Share in mining
companies industry sectors, sector, (%)
(%)

Big-scale 0.27 0.88
Middle-scale 1.80 5.25
Small-scale 12.52 31.03
Micro-scale 85.41 62.84

Arslanhan & Cunedioglu (2010) wrote that due to several influencing parameters (paying less attentions
on work & workplace health and safety details, cost of experts in mining, cost of experieced workers
etc.), mining sector has become more dangereous sectors. Table 2 presented that micro-scale mining
companies (workplaces) are widespread and they constitute more than half of the sector (62.84 %).
When we think micro-scale and small-scale companies in mining sectors they form 93.87 % of
workplaces together in Turkey. This value is very important during mine accident evaluations. Mining
engineers who work for micro or small scale companies should then be more carefull on causes of
accidents and they have to decide carefully about their precautional works. Quarries in general mining
operations can be considered as micro or small scale mining workplaces according to the size of the
guarry operations. One of the researchers who evaluated quarry operations and related accidents was
from Kenya. Wanjiku (2015) worked on occupational health and safety hazards associated with
quarrying activities at a quarry in Kenya. Wanjiku reported that; the European Agency for Safety and
Health at Work (EASHW, 2008) had stated; “the quarry workers are twice as likely to be killed in an
accident at work as construction workers, and 13 times more likely to die at work as those in
manufacturing industries”. Wanjiku noted also; “In France about 44% of all fatal accidents in 2002
were related to quarrying while in Germany, between 1999 and 2003, 48% of all accidents reported
were from the quarrying sector, (ILO, 2005)”.

What can be the causes of accidents in quarries. These parameters are main research considerations in
related studies. Alejano etal. (2008) supplied their reasonings for fatal accidents occurred for open pit
aggregate mining in Spain (Fig.2). According to their paper, ANEFA (Spanish Association of
Aggregate Producers) supplied data that they pointed 9 main accident causes for Spanish quarries. These
data presented that most effective causes in fatal quarry accidents in Spain (for 1987-1995 time period)
were; “rock fall”, “toppling or falling of machines”, and “falling from equipment or facilities”. The
other causes were; “trapping in equipment or facilities”, “running overs”, “falling of objects over
persons”, “falling of workers through slopes”, “electricity” and “others”.
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Figure 2. Causes of fatal accidents in open pit aggregate mining in Spain (for 1987-1995 time periods,
data reported by Spanish Association of Aggregate Producers), (Alejano etal., 2008)

In order to understand work & workplace accidents, comparisons among quarries and other industry
sectors, report supplied by Queenland (Australia) Government migth also be helpful. Mining sector
influence (as a production capacity and number of men worked in the sector) has gradually decreased
in European countries for 40 years. Therefore, data from Australia, China and US have more recent
working conditions for mines. Figure 3 showed that there is no distinct relation between size of the
industry and the frequency rate of fatalities (in accidents). According to QMQSP, (2017), “increases in
fatalities have occurred during periods of industry growth, as well as construction”. Queensland
Government (Australia) supplied numbers of accidents (Fig. 4) in mining sector for 2014-2017 time

period.
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Figure 3. Numbers of fatalities in mining sector together with numbers of workers

(Australia) for 2001-2017 time periods, (QMQSP, 2017)
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Figure 4. Numbers of “serious mine accidents” (in different operations) in Queensland (Australia) for
2014-2017 time period, (QMQSP, 2017)

According to their classification “serious accident” refers insidents where working men who involved
in accidents are “requiring admission to hospital as an patient and exclude fatalities”, (QMQSP, 2017).
This figure (Fig. 4) illustrated that number of serious accidents in quarries of Queensland were higher
than mineral ore open pit mining operations for 2016-2017 time period. In Queensland (Australia), there
were; 1464 workers, 992 employees, 472 contractors, 216 quarries in production, 43 quarries in care &
maintenance, 49 quarries in infrequent operations. These quarries have no fatal accident in 2016-2017
time period but, 6 “serious accidents” and 64 “high potential incidents” were occurred. Figure 5
summarized “high potential incidence” according to hazard types. Due to vehicle, excavator and mine
truck usage for overburden and rock mass moving in quarries, their collision insidents were in high level
with respect to other accident types.

Hazard

Vehicle - collision

Falls

Electrical

Explosives

Moving
equipment/pars
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rollover
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Fire
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Figure 5. High potential incidents by hazard type in quarries in between 2014-2017. In these graph only
the top 8 occuring catergories have been included by (QMQSP, 2017)
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High level of work&workplace alerts in government offices, general cultural background for workplace
safety, health insurance costs in Queensland may force companies to record almost all minor & major
insidents occured in quarries. Actually, statistics supplied through different goverment offices have
some degree of biases about workplace accidents. Countries which have separated private companies
for; workplace safety controls; workplace preliminary inspections; workplace insurances; workplace
health caring services etc. might be more effective about work&workplace accident recordings.
Employees usually are members of lobour sendicates and these sendicates record carefully all incidents
and accidents for the behalf of their members. Fatal accident statistics supplied for 3 different industry
sectors of Turkey (for 2015) is given in Table 3. It shows fatality ratios for every 100000 working men
in each sector. These industry sectors in Turkey have been selected due to their high fatal accidents and
high fatality ratios. According to supplied data; highest number of fatality ratio was determined for
mining sectors and it was 61.4 accidents/(100000 working men). This value was 23.9 for construction
industry and 8.8 for metal industry in Turkey.

Table 3. Fatal accident ratio per 100000 working men in three main industry sectors of Turkey (for a
calendar year; 2015), (Bayraktar etal., 2018)

Industry Occupational | Number of Accident ratio

sectors accidents working men (for every 100000
men)

Mining 79 128741 61.4

Construction 473 1980630 23.9

Metal 94 1070162 8.8

3. MATERIALS AND METHODS

Accident risk factors evaluated in literatures have been analyzed in this study to rate quarries in Turkey.
At the beginning of such awork, responsibilities of all employees are analyzed by considering applicable
current legislative rules in Turkey. As a researcher, factors influencing the quarry products (aggregated
and sized rock materials) have been observed in a test quarry to understand actual conditions. In addition,
critical approach for every operation in selected quarry resulted in decision parameters qualifications.
Creative thinking about quarry operations results in different possibilities of accidental cases. According
to these cases, quarry administration & engineers can develop their own accident precautions. Factors
that may influence the “causes of expected (but unwanted) accidents” should be established for more
detail analyses of their appearances. Are they human depended factors? Do they include any machine
or procedural features? These and similar questions should be considered to catch “the causes of
expected accidents in quarries”. These parameters can also be analysed by using fish-skeleton type (Fig.
6) presentation charts. This chart helps engineers to think deeply about the accident cases together with
their causes and related decision parameters.

Equipment Work Employees
Machine parks Heavy loads Carelessness
Machine traffics Dust Disregard

Safety culture in

Usage of personal company (problems)

Lack of control

safety utilities mechanlsm EE——
(problems) Training, Employee
expertise (problems)
——>
Materials Environmen
Methods

Figure 6. Fish-skeleton type reasoning for expected (synthetic) quarry accidents
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In order to evaluate causes of expected quarry accidents, selected quarry’s 3D location plan were
checked and strugle points in terms of; elevations, vehicle-vehicle cros-passages, vehicle-pedestrian
cross-passages, rock slopes, types of rock failures concluded according to rock discontinuities,
dangereous locations where the slope failure are excected etc. should be determined. In order to rate
safety considerations that may arise in selected quarry, “L-type risk evaluation and decision matrix” was
used in this study, (Table 4). For the selected test quarry, (basalt quarry near Kayseri-Turkey); machines,
vehicles, offices, natural plants&creatures, water bodies, environmental facts, related legislations etc.
have been evaluated for the quarry’s safety conditions. Table 5 illustrates accident probability cases and
their classifications in terms of probabilistic level of occurances. These classes are usually decided by
expert engineers who have enough information and knowledge about quarries working conditions. After
analysing all presumptional cases including accident precautions and actual facts related with
works&working conditions of analysed quarry; If the conclusion points inevitable “accident”; what will
be the results then.

Table 4. L-type risk evaluation matrix, (Ceylan & Bashelvaci, 2011).

Level of harmness—>Very low Low Middle | High Very high
Probability of 1) (2) (3) 4) (5)
occurance l
Very low Too low, Too low, Low Low Low
(D) Tolerable | Tolerable 3 (@) 5)
1) )
Low Too low, Low Low Middle Middle
(2) Tolerable 4) (6) (8) (10)
)
Middle Low Low Middle | Middle High
3) ®) (6) 9) (12) (15)
High Low Middle Middle High High
4) (4) (8) (12) (16) (20)
Very high Low Middle High High Very high
(5) (5) (10) (15) (20) Untolerable
(25)

Table 5.Probability designation for expected accidents. If accident is inevitable, the resultant facts can
be classified in 5 categories (Ceylan & Bashelvaci, 2011)

Probability | Accident probability Results Classification
Very low (1) | Never Very low No lost of working days;
(1) Emergency health care
Low (2) Very a few (once a year) Low (2) No lost of working days; No
abnormal case permanent effects; Care without
hospitalization
Middle (3) Low (a few cases per year) Middle (3) | Minor wounding; Hospitalization
necessary
High (4) Frequently (once a month) High (4) Serious wounding;
Hospitalization; Long-term
treatment
Very high Very frequently (once a week, Very high | Fatal accident; or workers
(5) in every day, in normal working | (5) permanently out of jobs
days)

Table 5 shows “result classifications” for expected accidents. These results should be predicted early
enough to handle required precautions. The results presented in Table 5 (which no one would like to
experience) are in fact, the reality of the accidents and their results on employees. For the case of selected
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quarry, expected accident cases have been evaluated to understand risky parameters for the tested basalt
quarry. The evaluations are as follows;

I. In this quarry, different machines, vehicles and employees (pedestrians) move in the same pit
for different purposes. Machines for this quarry were planned and handled for heavy excavation,
loading and hauling steps. Therefore size of the rock blocks, rubbles, sometimes can be big
enough to harm employees. Rolling over might be one important accident cause. [Probability of
accident occurrence: Low (2), Expected results: High (4) or Very high (5)].

Ii. Personal safety utilities which employees have to use at workplaces of quarry should be
reinforced. For example any men in the pit should wear helmet other than the office rooms.
Helmets protect employees from any falling and flying (small) rock pieces or materials.
[Probability of accident occurrence: Low (2), Expected results: High (4)].

Iii. Dusts originated due to quarry excavations and truck movements (on pit roads) may create
hazardous circumstances for employees’ health. Dusts sometimes eliminate clear view which is
important for drivers and excavator operators. Water spraying is one practical solution for dusts.
[Probability of illness and accident occurrence: Low (2), Expected results: Low (2)].

IV.If there is any accident case in this quarry, quick responded rescue team should always be ready
to handle the situation. This team includes first-aid health service should be trained regularly to
update their knowledge and readiness. [Probability of accident occurrence: Low (2), Rescue team
readiness: Ready].

V. Experts should controls all facilities in quarry “service-sides” including all the machines and
vehicles park sides, offices, stores, for fire control facilities, electrical water appliances. They
should not create any causes for accidents. These control actions should be organised and
performed in regular bases. [Probability of accident occurrence: Low (2), Expected results: High
4]

VIi. Quarry slopes should be controlled daily bases for their stabilities. In any case of instability,
dangerous locations, preliminary support or controlled excavation procedures should be applied
to eliminate danger of rock falls or slope failure cases. [Probability of accident occurrence: Low
(2), Expected results: High (4)].

Vil. In quarries, excavation machines are big machines so their park areas and small control
vehicles’ park sides should be different. At excavation sides in the quarry, any service vehicle
should definitely be parked away from those machines. [Probability of accident occurrence: Low
(2), Expected results: High (4)].

Viii. Safety related announcements, signboards and banners should be big enough and firmly
attached to their locations. They should be clearly seen. Safety signboards should be written in
basic-understandable language. Employees have to be trained for the seriousness of these signs.
[Probability of accident occurrence: Low (2), Expected results: Middle (3)].

4. CONCLUSIONS

Quarries are operated to supply aggregated material for construction industry. Therefore, aggregated
materials should be economical enough to be used in concrete mixtures for instance. Some aggregates
are used as railroad ballast and some of then used for road foundations. Most of the quarries are open
pit mines and they are not so deep, that means they have limited slope benches. When the depth of
quarry pits is getting deeper, the costs of operations are getting higher as well. So companies have surely
checked other rock mass reserves for suitable and economical new quarry locations. In general accidents
in quarry operations are originated due to machine usage, rock falls and falling from slopes. Commonly
they are caused due to lack of attentions. Vehicles, mine trucks and excavators used in quarry operations
are technologically high in standard. If their maintenances and services are also made in required time
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periods, they produce very limited opportunities which cause inevitable accidents. Most of the accidents
in quarries which include humans, machines, excavators and vehicles interactions are related with
human factors. Therefore employees in quarries should be trained in a way that they must measure their
attitudes and attentions during workdays. They should be in level of professionalism that, they may
decide themselves to stop working immediately in case of any lost of carefulness. It was also revealed
that training of the employees for their safety is not enough to protect them from accidents. They should
have eager to obey safety rules. Employees and any other men who do not carry personal safety utilities
should not be allowed to enter quarry operation sides. Employers, employees and even daily-visitors of
a quarry companies should understand importance of the safety rules. Basic health and safety
requirements which companies have to implement at their quarry operations need extra spending of
money, (increase the cost). Thus, costs of quarry operations may increase due to engineered operations
and actions (including: water spraying at rock crushers, water spraying of pit roads, slope stability
precautions, efficient blast requirements, personal safety utilities, training for first-aids, training for
rescue operations, traffic control in pits, putting signboards and banners in necessary locations, safe
electric and water appliances, safe office buildings at safe locations, training of engineers and foremen,
asking safety or stability reports from referenced professionals etc.). However, in long time periods,
these actions have positively influenced the safety of the quarries.
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ABSTRACT: Marbles, travertines and andesite rocks have been common natural stones types
economically mined in Turkey. When the waste, (unusable stone fragments, leftovers, micronized rock
dust, slurry etc.) in consideration; wastes can be occurred in natural stone mines and additionally they
can be produced in Natural Stone Dimensioning (NSD) plants. Wastes generated at a NSD plant near
Elazig city (Turkey) have been perceived here to evaluate waste occurrence cases. When two typical
equal sized natural stone blocks from the same stone mines are started to be dimensioned in a NSD plant
(by using the same cutting and dimensioning machines), total saleable natural stone plates’ surface areas
(for the similar plates) obtained at the end of the operation might be different. It was aimed in this study
to observe and understand governing (influencing) parameters of these differences. Actually, factors
influencing waste amounts in NSD plants can be related with: cutting machine and its disk & blade
performances; different plate dimensions (thickness, length, width); discontinuity contents; irregularities
in natural stone blocks, problems related with block and plate handlings, mechanical property
differences in stones blocks, natural stone dimensioning machine types and their properties etc. Detail
evaluations of these parameters have been performed and amount of waste volumes and percentages
were calculated here to compare main influencing parameters.

Keywords: Natural stone, Marble, Natural stone cutting, Waste in Natural stone cutting.

1. INTRODUCTION

Waste amounts related with Natural Stone Dimensioning (NSD) plants can be reached considerably
high levels in certain mining regions. Afyon city in Turkey for example has special waste disposal area
for NSD plants located near this city limits (Celik&Tur, 2012). Natural stones excavated from nature
for their aesthetic appearances and some other physical and strength related properties. Marbles,
travertine, andesite and granite rocks are famous natural stones in Turkey and there are always customers
for them mainly from construction industry. In civil buildings, floor and wall covering layers, material,
have been differentiated according to construction designs, aims. These covers can be different for
museums, domestic houses & apartments, shopping centres etc. Natural stone plates prepared for surface
covers are then good alternatives to catch customer’s attentions during liquefactions of these assets in
construction markets.

Natural stone mines have mostly operated by open pit operations. One of the main differences of natural
stone pits from other open pit mines is the product of the natural stone pit. Mining operations in this
case are arranged to handle, cut out, dimensioned rock blocks from the main rock masses. Therefore
blasting operations and any other excavation methods which create abnormal vibrations are discarded.
Natural rock masses have been cut into big in-situ blocks at benches by using powerful wire-cutters.
These blocks are usually very big in dimensions (around 2x7x7 m). After smooth detaching operations,
in-situ blocks have been cut into smaller block sizes (around 1.7x1.8x3.0 m) by bench-top wire-cutters.
These small size blocks are then moved to mine stock sides for sales. Wastes occur during these mining
operations are inevitable. Waste volumes in natural stone mining conditions are considerably high due
to rock mass discontinuities. Yavuz (2001) worked on discontinuities in natural stone pits and their
influence on block production. Ersoy etal., (2012) compared plate production efficiencies of small sized
natural stone blocks (rubbles, broken leftover small blocks) with respect to normal sized natural stone
blocks. These and similar works performed before had focussed on the wastes occurred in natural stone
mines. In natural stone business, natural stone blocks can be cut into laminated plates to increase
companies’ market places and profits. Therefore, natural stone miners have also NSD plants. This study
therefore concentrated mainly on stone wastes occurred at these NSD plants. It was aimed in this study
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to understand what could be the percentage of total waste volume occurred during cutting of a natural
stone block. It was also aimed to analyze factors influencing the resultant wastes.

2. MATERIALS AND METHODS

Waste produced due to NSD plant operations have been analysed during this study. It was aimed to
observe natural stone cutting operations step by step to determine the main reasons of waste occurrences.
Figure 1 presents main steps in NSD plants to obtain natural stone plates for sale. Natural stone blocks
obtained from natural stone pits are first cut into big-scale plates by gang-saw machines. Then these big-
plates are cut into dimensioned small plates (s-plates), which look likes rectangular, laminated, prism,
(plates with 2-3 cm thickness). After that; s-plates’ faulty parts are cut out to obtain saleable products.
Final dimensioned stone products are then presented at company showrooms or internet web pages for
related markets.

d
L

i

=> => => HQQ

O

Figure 1. Natural stone block cutting steps to obtain dimensioned small plates

Like timber logging machines, natural stone cutting machines have special cutting saws. Unlike timber
logging machine saws, natural stone cutters have extra hard and abrasive sockets (segments) attached to
disk shaped saws or steel-rod shaped blade saws. In general, these segments put extra 0.3-0.8 cm
thickness to saws’s main metal (load carrying) structures. These segments cut stones by chipping actions
by facilitating especially designed cutting machines. In order to continue the cutting actions, the
segments cut out enough apertures in the stone (Fig.1b) which saw disks or blades move freely in.
Natural stone cutting machines and their spare parts are produced by particular machine manufacturing
industry which several companies in the world have competed. They have tried to produce more efficient
and safer cutting machine models in each year. Therefore, NSD engineers can find (or they can order to
manufacture) different saws for their natural stone cutting operations. These machines can be different
in models and they might be equipped with different cutting disks or blades (with different cutting
thickness). Assume that 2x2x2 m block is planned to divide into 2 cm thick big-plates like in Figure 1.
In theory, this block has 100 big-plates capacity which have 2 c¢cm thickness and 2x2m surface
dimensions. In reality, natural stone cutting machines have blades which have 0.3-0.8cm thicknesses to
cut the blocks. Therefore gang saw blade thicknesses (blade steel rod+segment thicknesses) should also
be considered. This thickness was 0.5cm for Elazig-cream marble cutting and 0.4cm for onix cutting
operations. In order to obtain 2cm thick Elazig-cream big-plates, 0.5cm aperture should be cut out
among the plates by gang saw blades. This is the cause of waste occurred at gang saw machine operation
and it is inevitable with this type of cutting technology. Then, for the given block example above;
(200cm/2.5cm) = 80 big-plates can actually be obtained instated of theoretical 100 big-plates. Actual
obtained big-plate numbers are then different for 0.4cm blade thickness (blade steel rod+segment
thickness) as well. For this case; (200cm/2.4cm) = 83.33 big-plates can be obtained (in this case; 83
big-plates can be obtained with 2cm thickness and in addition 1 more big-plate can also be obtained
but its thickness is less than 1cm). This operation cause lost of natural stone mass inevitably. Waste
percentage calculated through numbers of big-plates (for the example assumed above) are;
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i) Theoretical division without producing any slot aperture for blades= 100 imaginary big-plates
ii) Case 1: Actual 0.5cm slot aperture (for blades+cutting sockets)=80 big-plates (%20 lost)
iii) Case 2: Actual 0.4cm slot aperture (for blades+cutting sockets)=83.33 big-plates (%16.67 lost)

In this work of study, waste produced during dimensioned natural stone plate cuttings operations are
researched through actual plant cases in Elazig city in Turkey. It is required to be point that, cutting the
natural stone plates into smaller sized, s-plates, produces more wastes due to further cutting operations.
To present this fact, one NSD plant cutting Elazig-cream blocks and another NSD plant cutting onix
blocks were observed for their s-plate and big-plate productions respectively. In Turkey, s-plates cut
from natural stones (usually; marble, travertine, andesite and granite) have 2cm in thickness. The other
dimensions of these s-plates are listed below according to their usages (categories) described:;

i) Plates for staircases, ladders; (2x30x60) cm,

ii) Plates for window sills; (2x14.5x free length) cm,

iii) Plates for (rooms, saloons, corridors etc.) floor cover; (2x40x40) cm,

iv) Plates for (rooms, saloons, corridors etc.) floor cover; (2x60x60) cm.

Observation method was used in this study. Waste and saleable products were closely observed for
selected rock blocks. Due to natural characteristics, natural blocks transported to NSD plants had not
similar in dimensions and discontinuity properties. Therefore, Elazig-cream and onix blocks were
randomly selected at NSD plants’ stock areas for their cutting procedures. Waste volumes produced
during s-plate and big-plate cutting operations were then analysed step by step to evaluate the causes of
the natural stone wastes in NSD plants. There are common acceptations on the basis of experiences
about NSD plant wastes. This study on the other hand supplied actual NSD plants’ data observed.
Therefore it is more valuable (contains no bias) to evaluate natural stone block cutting operations and
their wastes.

3. FACTORS INFLUENCING WASTE VOLUME IN NSD-PLANTS

When natural stone blocks are supplied to NSD plants, they are stocked at open areas which have
suitable crane facilities for block handling. These blocks have gradually cut into big-plates or s-plates
in NSD plants according to customer requirements. After analysing the cutting procedures in several
NSD plants and observing closely the actual operations, it can be concluded that following factors are
the main reasons of wastes in these cutting operations;

i) Slurry wastes due to saw machines;
It is slurry, muddy form of natural stone material. Saw machines cut the natural stone by
opening aperture for their disks or blades. Thickness of cutting segments attached to disks and
blades control the width of the apertures. These apertures are 0.4cm and 0.5¢cm for the observed
NSD plants in this study. Natural stone materials in these apertures have been chipped away to
separate stone plates. These chipping or powdering actions of saws create stone-slurry due to
applied water spraying (dust control sprays).

ii) Wastes due to handling operations,
Organising works and duties in NSD plants require concentrated efforts. Sometimes workers
have not careful enough to arrange natural blocks alignments in gang-saw machines. These
faulty set-ups may cause extra leftovers, wastes. In addition, handling the stone plates in NSD
plants needs full attentions. Plates fell from even small elevations cause extra breakages which
increase the leftovers, wastes.

iii) Waste due to plate dimensioning;
Block cutting operation at gang saw machines produce big-plates. Due to unevenness of blocks’
sides there are always small amount of leftovers at the left and right side of the natural stone
blocks during gang saw cutting operations. Additionally, natural stone usage in construction
industry is basically for aesthetic purposes. Therefore customers might require s-plates in
different dimensions. When NSD plants have big-plates from blocks, next step is dividing big-
plates to obtain s-plates. This cutting operation on big-plates creates leftovers (wastes)
according to supplied s-plate sizes.
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iv) Waste due to discontinuities;

Natural rock masses have discontinuities. Normal distribution peak value for rock masses
presented that one can observe 1 joint every 1.5m of rock mass extensions. Natural stone
reserves have discontinuities similarly. Some of these fractures are tightly cemented by natural
rock minerals, so they will not create problems in cutting operations at NSD plants. But some
of them cause extra breakages during cutting operations. When the number of cutting operations
for the required s-plates is increased, waste due to breakages might be increased as well.
Companies operated NSD plants have sometimes used epoxy polymers to cement fractures in
natural stone blocks. These increase cost of big-plates and s-plates produced at NSD plants, but
decrease dramatically waste amounts caused by discontinuities. NSD plants cutting onixes or
similar valuable natural stones have preferred to apply different chemicals to decrease their
waste originated due to discontinuities. Oztekin (2007) studied on epoxy-polyester chemical
application on fractured marble blocks to present the effects of the applications and advantages
supplied through.

V)  Waste due to polishing;

After obtaining big-plates or s-plates, one face of each plate are selected for polishing operation.
Originally, surfaces of these plates have traces of saws and blades’s cutting segments. These
marks or traces are firstly levelled by abrasives and then polished by brushes. These actions
cause thinning of the plates. Stone slurry created in these operations are considered as waste.

vi) Waste due to sale conformity;

This is not the wastes occurred in NSD plants. It is related with marketing steps of big-plates
of natural stones. It is an assumption. It is a stone volume, assumed as a “waste” volume due
to marketing agreements between NSD plants and their customers. Big-plate customers in
natural stone sector assume that; big-plates they are going to buy might have micro fractures at
their outer skirts (other sides & edges) due to handling operations. Therefore, they would like
to decrease actual surface areas of big-plates (a few centimetres from actual dimensions) to pay.
It is assumed in this type of agreements that; outer skirts of big-plates are cut out to obtain
actual payable, usable, plate areas. Thus, this waste is hypothetical and it does not increase
waste volumes in NSD plant waste areas.

These factors are the main ones which create opportunity to waste natural stone block materials. It is
important to mention that, natural blocks arrived to NSD plants are valuable assets when the whole
mining procedures are considered. The costs of these blocks are high enough, so maximum natural
saleable plates should be produced by controlled cutting operations. Table 1 and 2 present waste volumes
and percentages occurred due to the factors described above. These values were obtained through NSD
plants by close observations.

Table 1. Waste volumes turned out during natural stone cutting operations for s-plates and their

percentages with respect to initial block volume

Block | Slurry | Waste due [ Waste due to |Waste due to| Waste due | Total
Block |volume,| waste |[tohandling| dimensioning |discontinuitiefto polishing| waste
m? m3, (%) | md (%) m3, (%) S, m3, (%) | volume,
m3, (%) m3, (%)
Elazig [1.5136| 0.3027 0.0704 0.0496 0.1144 0.0521 | 0.5892
cream-nl (% 20.00) | (% 5.81) (% 4.36) (% 10.48) | (%5.30) [(% 38.92)
Elazig [5.4600| 1.0920 0.1040 0.2713 0.8248 0.1759 2.4682
cream-n2 (% 20.00) | (% 2.38) (% 6.46) (% 20.66) | (% 5.59) [(% 45.20)
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Table 2. Waste volumes turned out during natural stone cutting operations for big-plates and their

percentages with respect to initial block volume

Block | Slury Waste due to | Waste due to | Waste due | Total
Block |volume,| waste gang-saw sale to polishing| waste
m? m3, (%) dimensioning conformity | m?, (%) | volume,
m?, (%) m?, (%) m?, (%)
Onix-nl1 |1.9260 0.3211 0.0430 0.0718 0.0468 0.4825
(% 16.67) (% 2,67) (% 4.74) (% 3.00) | (% 25.01)
Onix-n2 | 6.9552 | 1.1594 0.1370 0.1901 0.1368 1.6236
(% 16.67) (% 2.37) (% 3.44) (% 2.42) | (% 23,34)

4. CONCLUSIONS

Natural stone plates have different aesthetic beauty therefore customers’ preferences are important
factors on their marketing conditions. Discontinuities and weakness zones in natural stone reserves are
main decision parameters on their mining conditions. Modified open pit mining methods are applied in
Turkey to cut and handle big stone blocks from their rock masses. There are waste and leftovers in
natural stone mining conditions. However, this study have concentrated on waste occurred at NSD
plants. After selection, natural stone blocks were transported to NSD plants, and waste occurred in these
plants were researched to understand the levels according to cutting operations realized in the plants.
Natural stones can be found in stone markets in 3 different categories, these are, block, big-plate and s-
plate categories. According to natural stone types and companies’ preferences, natural stones are
supplied to market to maximise related companies’ profits. Total waste volume occurred during cutting
operations of these 3 types of saleable natural stone items are different also. In general, when stone
blocks are cut into further small plate sizes, waste amounts are also increased. Waste volume occurred
in NSD plants producing big-plates of onixes and s-plates of Elazig cream marbles were observed to
evaluate the scale of wastes. Total waste percentages for big onix plates production and Elazig cream
marble s-plates production were obtained approximately % 25 and % 41 respectively. Observation
presented that epoxy polymers coverage of stone blocks have almost eliminated waste occurred due to
discontinuities. It is also important to point that, main part of total waste amounts is produced in cutting
operations at gang saw machines. Cutting blade-segment thickness is main influencing factor on these
machines’ waste production. These thicknesses were 0.5cm and 0.4cm in this study and the resultant
waste percentages were around % 20 and % 16.67 respectively. Consequently, cutting technologies
applied in NSD plants’ cutting machines (covering: thinner blade-disk cutting segment usage;
decreasing machine vibrations; stable plate holding apparatuses; robotic arms for plate transfer
between cutting machines etc.) are one of the main influencing factors in NSD plant waste production.
Another factor is stones’ discontinuity content. Some part of waste occurred due to handling at NSD
plants can also be related with discontinuities. Thus, fractures can cause extra breakages during s-plate
handling among cutting machines. Experiences have demonstrated that; epoxy polymer applications on
fractured natural stone blocks have generally stabilized the discontinuities before cutting operations.
Therefore, epoxy polymer applications can be accepted as governing influencing factor on NSD plants’
waste volumes.
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ABSTRACT: The natural cover of land has been changed to impermeable layers in most of the cities
with rapid urbanization. The impermeable layers are the drivers of urban floods. Urban areas are
becoming prone to flood disasters. The rate of infiltration is higher in natural land cover and lower
in impervious surfaces. In impervious surfaces, the high rates of runoff are responsible for urban
flood disaster. Runoff in urban areas might be one of the restrictions for drainage during the intense
rainfall events. Hence, for accurate drainage design, factors which affect the drainage should be taken
into consideration. In urban areas integrated green infrastructure design is one of the most effective
tools for stormwater management and runoff reduction. There is a need for water sensitive urban
designs for flood risks mitigation. Identification of flood-prone regions is crucial for flood mitigation.
Improving permeable paving and sustainable drainage system can reduce floods in urban areas. In
this study, Barig Street in Selguklu district of Konya province is selected for rainwater drainage
design using rational method according to the rainwater collection, storage and discharge systems
regulation which published in 2017. The study area covers 11.04 ha. The study area has many grey
infrastructures and there is no green infrastructure existed. Hence, it is prone to urban flood. Intensity-
Duration-Frequency (IDF) rainfall curves were used for the intensity and frequency determination.
Seven different periods, namely 2, 5, 10, 25, 50,100 and 200 years were selected for rainfall drainage
design. Rainfall intensity determination was based on 15 minutes of rainfall. Rain yield was
calculated for each period. The required diameters of pipes for drainage are calculated for the selected
periods according to 60% full rates. As a result, 400 mm diameter for 2 years, 500 mm diameter for
5, 10, 25 years and 600 mm diameter for 50, 100, 200 years periods have been found as appropriate.

Keywords: Rainfall intensity, Rainwater, Runoff, Urban flood, Urban flood control
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O 54. APPLICATION OF HOLMIUM (Ho+3) DOPED TiO2 PHOTOANODES TO IMPROVE
PHOTOVOLTAIC PERFORMANCE OF DYE SENSITIZED SOLAR CELLS

Mehmet Giimiis'", Besime Bilgic?, Teoman Oztiirk?, Ahmet Emre Kavruk?, Miicahit Yilmaz®, Berna
Gulveren*?

!Selcuk University, Graduate School of Natural Science, Department of Advanced Materials and
Nanotechnology, 42130, Konya, Turkey
2Selcuk University, Faculty of Science, Department of Physics, 42130, Konya, Turkey
*Necmettin Erbakan University, A.Cengiz Fac. of Eng. Department of Metallurgical and Materials
Eng., 42370 Seydisehir/Konya-Turkey

E-mail: gumusmehmetgumus@gmail.com

ABSTRACT: In this work, pure and Holmium (Ho*®) doped TiO, pastes were employed to produce
dye sensitized solar cells (DSSCs). The influence of using Ho*® doped TiO. photoanodes on the
photovoltaic performance of DSSCs was investigated. For this purpose, firstly, pure and doped TiO>
solutions were prepared by sol-gel method and mixed with TiO, nanopowder to produce TiO; pastes.
Then these pastes were applied on FTO substrates by doctor blade technique. The prepared films were
used as photoanodes in DSSCs. Some morphological, structural and optical characterization parameters
of the photoanodes were determined by SEM (Scanning Electron Microscope), XRD (X-Ray
Diffraction) and UV-Vis spectroscopy analyses. The performance of the fabricated cells were
determined by Current (1)-Voltage (V) analysis. The impact of doping on the physical properties
(characterization) of the photoanodes and thereby the efficiency of the DSSCs was analyzed. It was
concluded that the modifications of TiO, photoanodes with Holmium (Ho*®) doping enhanced the
performance of the cells.

Keywords: Dye sensitized solar cell, Holmium, photoanode

266



International Symposium for Environmental Science and Engineering Research (ISESER)
Konya, Turkey, May 25-27, 2019
Proceeding Book of ISESER 2019

O 55. GEOCHEMICAL PROPERTIES AND GEOLOGICAL SIGNIFICANCE OF KARASU
SPRING WATER AND YERKOPRU TUFAS (HADIM-YERKOPRU KONYA)

Arif Delikan!
'Konya Technical University, Geological Engineering Department Konya, Turkey
E-mail: adelikan@ktun.edu.tr

ABSTRACT: Karasu spring water is located in YerkOpru region, which is 100 km away from Konya.
The Karasu spring coming out from a fault and water output from karstic network into the valley.

The Karasu spring which is enriched in carbonate discharges into valley as surface water, while the other
spring discharges into the Goksu valley from a karstic void close to the Yerkopru waterfall. Water from
both springs mixes at the waterfall and flow throgh Goksu valley.

Bicarbonate ions in Karasu spring water are deposited as tufa (terrestrial carbonate) in Yerkdprl
waterfall region.

In the past, Karasu spring water with bicarbonate has been used in water mills. Therefore, tufa deposition
occurred in different areas. Changing the bed of the Karasu Spring causes the current precipitation to
stop. This situation caused the pollution of the white tufas. Deposited tufas due to the change of the bed
of the Karasu source on different parts of the waterfall cause slope collapse. The region, which is an
important geosite area for Geotruzm, so, the Karasu source and the fascinating tufa structures should be
protected. Thus, both the geological structures will be protected and the environmental pollution will be
prevented.

Keywords: Karasu, Yerkdpri, Tufa, Karstic spring water

1. INTRODUCTION

Tufa is common continental carbonate deposits in a wide range of environmental depositional, climatic,

and tectonic settings throughout the World (Ford and Pedley, 1996; Guo and Riding, 1998; Hancock et

al., 1999; Arenas et al., 2000; Glover and Robertson, 2003; Martin-Algarra et al., 2003; Andrews 2006).
The purpose of this paper is to describe and interpret geochemical characteristics of tufa facies in an

active tufa deposition site in the Yerkdpri area (South of Konya, Turkey) and Karasu spring Water.

2. MATERIAL AND METHOD

Samples were collected systematically in places where the tufa sequence is thick. Also, random sampling
was realized from different lithologies. 15 water samples were collected in spring months. First the thin
sections and acetate peels from samples were prepared for determining the petrographic and
sedimentological characteristics of different facies. The mineralogical composition of the samples was
determined by X-ray diffraction (XRD) and SEM method at ILTEK laboratory in Selguk University.

3. GEOLOGICAL SETTING

The recent Yerkoprii tufa sediment were deposited with angular unconformity on the Aladag terrace
tufa (~90-350 ka, Delikan et al., 2017; Fig. 1 and 2), the Permian carbonate rocks (Taskent formation)
and Triassic meta-olistostrome (Zindancik metaolistostrome).
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Figure 1. Geological map of the study area (Mert and Delikan, 2014)
4. RESULT

4.1. Lithologic classification
In the study area, four different tufa facies have been differentiated using the classification of Pedley
(1990)
Autochthonous facies
»  Phytoherm framestone facies
»  Phytoherm boundstone facies
Allochthonous Facies
» Brecciated Tufas facies
»  Micritic tufa facies

4.2. Karasu Spring

The field observation and chemical analysis of waters from Karasu spring and Goksu river showed
clearly that the tufa deposition is resulted only from the carbonate rich water of the Karasu spring (Table
1). The water from Karasu spring flow on the natural bridge where the Goksu river flow beneath. The
distance from the source of Karasu spring and the waterfall is 700 meters, but the tufa formation

took place only on and around the waterfall where the water flow fast and turbulent (Jet flow) causing
aeration and low pressure on the carbonate rich Karasu water. This increases the rate of degassing of
CO2 (Figure 3 and 4). Tufa deposition in the waterfall area is resulted from degassing of CO2 due to
sudden hydrological changes rather than due to the effects of organisms, evaporation and sediment water
interaction. This cause the water reach to the oversaturation and accelerate the tufa deposition. This fast
deposition of tufa on the water fall is known as waterfall effect (aeration effect, low pressure effect and
jet-flow effect; Figiire 5) (Zhang et al., 2001; Cheng, 2004).

5. CONCLUSIONS AND DISCUSSION

1. All tufa in the study area were deposited in Fluvial environment.

2. Water chemistry points that tufa formation was mainly deposited in relation to the Karasu spring in
the area . Field Observation also support this.
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3. The deposition rate of tufa is very low in places where Karasu flow laminarly, but is high in places
where the water flow turbulently such as at waterfall.
4. In the study area, the deposition site of the facies was mainly controlled by faults and recently by
human who cahanges the water ways for different purposes.
5. The Yerkoprii tufa deposits, which at an altitude above 800 m., correspond to ‘the high mountain
tufa’ on the Andrew’s (2006) classification
6. The study area is a candidate for being a geosite bacause of actual tufa formation and magnificiant

waterfall.
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Figure 2. generalized column section of the study area (Mert and Delikan, 2014; unscaled)
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Figure 4. After flowed a few hundred meters of Karasu pring water reaches to aterfall
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Figure 5. Yerkdpri waterfall and active tufa deposition

Table 1. The results of the chemical analysis of the Karasu spring water (spring and summer months)

Sampling Seasons
Spring Summer

Karsu Waterfall | Waterfall Waterfall Karsu | Waterfall | Waterfall Waterfall

spring top bottom | downstream | spring top bottom | downstream
Measurement 16,5 16,2 17,3 16,8 254 254 25,3 25,3
Temperature °C
pH 6,98 7,38 7,67 7,79 7,15 7,46 7,19 7,45
Bicarbonate mg/It 50