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ASSESSMENT OF GROUNDWATER QUALITY IN IDLEB CITY, SYRIA USING GIS

Mustafa GUNAL

Prof. Dr. Gaziantep University, Faculty of Civil Engineering

Ilham KHATEEB

Master Student at Gaziantep University, Faculty of Civil Engineering

ABSTRACT
Water is the most important element on this Earth and water quality is very sensitive issue that affect
application of water for different purposes and there is limited tolerance about it.

Deterioration quality of ground water has been raised as big concern in the last four years especially in
Northern and Eastern parts of Syria. In this study, quality of ground water has been checked and
evaluated for Idleb City as case study using Geostatistical analyst tool - Ordinary Kriging method - in
Geographic Information systems -GIS Softer ware. Chemical reports for existing 13 wells distributed
through study area were used. Prediction maps that show the spatial distribution for ten parameters has
been created. These parameters are Ca, Mg, Cl, SO4, NOs, F, PH, EC, TDS, and Total Hardness. three
Models of (Spherical, Gaussian, and Exponential) were applied for each parameter in predicted maps.
Data exploration before Modelling process was also investigated. Semivariogram values for three
models for each parameter were compared and then the best fit model was selected based on the Root
Mean Square Error- RMSE criteria. Water quality maps were produced using the best selected Model.

Results show that Chemistry values for ten parameters are found to be within WHO and Syrian standard
in Idleb City and ground water is safe and suitable for drinking.

Key Words: Groundwater quality, GIS, Geostatistics, Ordinary kriging, Semivariogram, Spatial
distribution.
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Hamza GULLU

Prof. Dr., Gaziantep University

ABSTRACT

Recently, the use of bacteria or enzyme as a self-healing method in geotechnical and construction
engineering applications has become popular to be alternative to the conventional chemical methods.
The main phenomenon behind the method is the precipitation of calcium-carbonate / calcite (microbial
CaCOs) using proper bacteria as microbially inducement technique in construction materials (soil,
concrete, rock, limestone etc.) so that to obtain binds in between particles or similarly fill in the cracks
& gaps / voids naturally helping the increase in strength eventually. Self-healing method seems to be an
innovative remarkable new reinforcement technique and a successful and feasible method for
improving; the strength of organic soils, shear stiffness and the shear capacity of cracks in rock masses
& concrete. Naturally it is obvious to be easily foreseen that the healing effect is a time dependent matter.
As a known engineering issue; concrete has a high tendency to form cracks under loading conditions in
practice. However, concrete is a most world-wide used construction material. Comparing to the
treatment of chemicals and polymers, microbial self-healing approach is safer for both health and
environmental risks. Furthermore, as conventional (chemicals and polymers) applications are effective
only in the short terms, the application of self-healing method using bacteria (which has efficient
bonding capacity and compatibility with concrete compositions) has a long-lasting effect. For treatments
of crack repair, microbial self-healing method has a rapid and active effect of repairment, particularly in
filling deep micro-cracks and preventing potential crack developments. As the bio self-healing method
seems to be more costly in the short term (when comparing to the conventional methods), it is promising
to be more than offset in the longer term. As an innovative solution to the problematic weak (fine, sand,
organic) soils, microbial method provides a positive effect on improving strength and compressibility
properties. In this paper, an assessment and review of the literature is focused on and discussed.

Keywords: Self-healing, Bacteria, Bio-mineralization, Bio-grout, Soil stabilization, Concrete, Rock,
Strength.

OZET

Son yillarda, bakterilerin geoteknik ve ingaat mithendisligi uygulamalarinda kendiliginden ve dogal bir
iyilestirme (6z-iyilestirme) yontemi olarak kullanilmasi, geleneksel kimyasal yontemlere alternatif
olarak popiiler hale gelmeye basladi. Metodun arka planinda yatan ana felsefe, uygun bakteriler
kullanilarak mikrobiyel indiiksiyon (¢okeltme) teknigiyle kalsiyum-karbonat / kalsit (mikrobik CaCO3)
olusumunu tetiklemek ve olusacak baglar yardimiyla yapt malzemesinin yapisina (zemin numunesi,
beton, kaya, kiregtasi vb.) gore degisen partikiil veya pargalarin birbirine baglanmasini saglamak veya
benzer sekilde catlak ve bosluklar1 bu sayede doldurmak ve dolayisiyla dayanimda artis saglamaktir.
Dogal olarak, iyilestirici etkinin zamana bagl bir konu oldugu kolayca 6ngoriilebilecegi agiktir. Betonun
pratikte yiikleme kosullarina bagli olarak ¢atlak olusumuna meyilli bir malzeme olmasi, mithendislikte
beton hakkinda yaygin olarak bilinen ve problem teskil eden bir husustur. Bununla birlikte, beton diinya
capinda en sik kullanilan yap1 malzemelerinin basinda gelmektedir. Kimyasal ve polimer malzemeler
ile uygulanan yontemlere kiyasla, mikrobik 6z-iyilestirme yontemi saglik ve gevresel riskler agisindan
daha giivenlidir. Ayrica, geleneksel (kimyasal ve polimer) uygulamalar kisa vadede etkili olurken,
bakteriler kullanilarak kendi kendini iyilestirme yonteminin uygulanmasi (etkin birlestirme kapasitesine
ve beton bilesimlerle uyumluluk ag¢isindan) uzun siireli bir etkiye sahiptir. Catlak onarimi1 uygulamalari
i¢in, mikrobik 6z-iyilestirme yontemi, 6zellikle derin mikro ¢atlaklarin doldurulmasinda ve potansiyel
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catlak ilerlemelerinin 6nlenmesinde hizli ve aktif bir onarim etkisine sahiptir. Biyo 6z-iyilestirme
yontemi; kisa vadede (geleneksel yontemlerle karsilastirildiginda) daha pahali gériinmesine ragmen,
uzun vadede bu farki dengelemekten daha fazlasini vaat etmektedir. Problemli zay1if (ince, kum, organik)
zeminlere yenilik¢i bir ¢6ziim olarak mikrobik iyilestirme yontemi, mukavemet ve sikistirilabilirlik
ozelliklerinin iyilestirilmesi ilizerinde olumlu bir etki sunmaktadir. Bu calismada literatiiriin bir
degerlendirmesi ve gdzden gecirilmesi tizerinde durulmaktadir.

Anahtar Kelimeler: Oz-iyilestirme, Bakteri, Biyo-mineralizasyon, Biyo-grout, Zemin stabilizasyonu,
Beton, Kaya, Dayanim.

1. INTRODUCTION

Recently, over the last decade, the use of bacteria as a self-healing method in both geotechnical and
construction engineering applications has become popular to be a challenging alternative to the
conventional (chemical) methods. The main idea lies behind the method is the precipitation of calcium-
carbonate (calcite), in other words microbial CaCO; produced by bacteria, to be used as a binding agent
which provides binds in between particles or similarly fill in the cracks, cavities and porous media
(existing or being formed by time in both sub- and super-structures) naturally helping the increase in
strength eventually.

As a matter of comparison, the manufacture process of cement material, which is the most commonly
prefered and used in construction industry globally, has an enormous need of power consumption due
to the fact that the production of cement needs very high temperature (about 1450 °C) to convert
limestone to cement clinker. However, the technique for production microbial bio-cements (natural
cementitious agents used in self-healing technique) from limestone (or alternatively dolomite etc.)
provides this process at low temperatures at a range of 20-60 °C. This means a need of power about 4 %
of amount mentioned above for the conventional process. Furthermore, it is another certain fact that
cement is environmentally unfriendly and has critical side effects to ecology such as global warming.
As the bio self-healing method seems to be more costly in the short term (when comparing to the
conventional methods), in all respects it is promising to be more than offset in the longer term.

2. METHODS AND APPLICATIONS

Bio-technology is a promoting innovative branch of civil engineering that deals with the applications of
biological methods on construction materials. The use of bacteria or enzyme as a self-healing method
offers to deal with the problems (in constructions or construction materials) to be remediated or
improved. Rather than enzyme, the use of bacteria is the most common method in practice.

2.1. Bio-Mineralization (Microbially Induced Calcium Carbonate Precipitation, MICCP / MICP)
Bio-mineralization refers to the process of mineral formation by living organisms (bacteria) which is a
widespread phenomenon in nature (Tebo et al. 2005). Bio-mineralization process can be accomplished
throughout microbially induced mineralization. The expression for the structure of a bacteria and a
schematic diagram of calcite (CaCO3) production (bio-mineralization) are shown in Fig. 1. Schematic
diagram of microbially induced calcite precipitation (MICP) formation mediated by urease and carbonic
anhydrase is illustrated in Fig. 2.

There are several key elements that influence urease activity and amount of CaCOj; precipitated such as:
type of bacteria, pH, temperature, bacterial cell concentrations and calcium & urea concentrations.
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Fig. 1. (a) Bacteria structure. (b) Negatively charged cell wall and the presence of positive charged
ions. (c) Biomineral production by means of binding ions to cell wall.

Wy
«ﬂ W
S N%%
R
Cat Carbonic
\ Anhydrase
“
g Ca?
&
g
-
-
=
<

CaCO, Precipitation

Microenvironment

K/
terease in ¥

Fig. 2. Schematic diagram of MICP formation mediated by urease and carbonic anhydrase.

2.1.1. Type of Bacteria

The type of bacteria is essential for urease production, therefore many bacteria with ureasic activity
have been investigated in studies and strains of the Bacillus and Sporosarcina (Fig. 3) group are the most
commonly used in MICP method. A SEM image of bio-carbonate formed by Bacillus pasteurii visible
at the mineral surface is shown in Fig. 4.

Fig. 3. (a) Bacillus pasteurii, (b) Sporosarcina pasteurii.
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Fig. 4. SEM image of bio-carbonate formed by Bacillus pasteurii visible at the mineral surface (scale
bar: 5 um).

2.1.2. pH

As urea activity is possible at a specific pH (where urea hydrolysis occurs), calcite precipitation is
influenced by pH. If the pH levels become low, the carbonate will tend to dissolve rather than precipitate
(PachecoTorgal and Jalali, 2014). MICP is carried out at a pH between 7.0 and 9.5.

2.1.3. Temperature

Similar to the enzymatic reactions, the catalysis of urea is a temperature dependent matter. As the
temperature range for enzymatic hydrolysis is wide varying with the species, the range for urea
hydrolysis is 20 — 37 °C.

2.1.4. Bacterial Cell Concentrations

In order to optimize calcium carbonate production conditions, it is one of must steps to determine the
optimal cellular concentration for a bio-cementation process, (establishing the specific time) in which
bacteria are in their exponential phase and where the highest enzyme production occurs for the strain of
interest. This must be established because high bacterial cell concentrations (from 106 to 108 cells)
increase the amount of calcium carbonate precipitated by MICP, increasing also the concentration of
urease for urea hydrolysis (Okwadha & Li, 2010).

2.1.5. Calcium and Urea Concentrations

According to Mobley & Hausinger (1989), microorganisms use urea as a source of nitrogen and energy
as shown in Fig. 5, from where they obtain ATP for their physiological processes; however, these
processes also produces ammonium and carbonate, and if calcium ions are present, calcium carbonate
precipitates (Stocks-Fischer et al., 1999a), as the surface of bacteria is negatively charged (Williams et
al., 2016) and facilitates the adhesion of Ca** acting as nucleation sites. Therefore, concentrations and
sources of calcium ions are relevant for MICP processes (Okwadha & Li, 2010) even more than urea
concentrations.
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Fig. 5. Role of bacteria with ureasic activity in calcium carbonate precipitation (Wiffin, 2004).
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2.2. Bio-Concrete as a Construction Material

Bio-concrete (Fig. 6) is defined as the concrete prepared through the addition of bacteria with the
capacity for precipitation of calcite in presence of air & water (MICP), and aids in sealing the cracks
that appear in it, which is characterized as self-healing. Thus, bio-concrete is considered as one of the
most environmentally-friendly and economic technologies since CO, emissions and the cost of
maintenance and repair could be minimized.Bio-concrete has three constituents: microorganisms
capable of MICP, nutrients and calcium ions which form cementitious materials (Achal et al., 2015).
Bio-concrete is gaining attention due to its self-healing feature and improvement of mechanical and
durability properties of concrete structures.

Fig. 6. Bio-concrete

2.3. Soil Stabilization (Bio-Grout)

Microbially induced precipitation of calcite (MICP) by broken down of urea has revealed great potential
for soil improvement. Studies carried out by Mitchell and Santamarina, 2005; Whiffin et al., 2007;
Neville, 1995, revealed that the calcite crystals form solid “bridges” between existing sand particles,
increasing power and inflexibility of sand with limited reduction in permeability.

Bio-grout (Fig. 7); is a method in which microbially induced calcite is used to achieve the uniform
strength which resulted to improved ground strength. The method is designed to enhance the prospective
of microbially induced calcite precipitationin in soil such as a soil reinforcement technique in fine-
grained sand or organic soil (Fig. 8 and Fig. 9). In Fig. 8, instrumentation for biogrouting process in
enhancement engineering properties of pervious concrete ground improvement piles is shown (Lin et
al., 2016).

Injection of bacterial cells with |
nutrients
Original
i - Sol! | Shv e J!
| . BIOGROUT /|
' Tompacted Soil o

Fig. 7. Biogrout; soil improvement by injection of bacterial cells with nutrients into soil.
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Fig. 8. Instrumentation, MICP biogrouting and compression loading setup: (a) soil raining; (b) in-soil
null pressure sensor installation; (c) bender element installation; (d) urea media with bacteria injected
from the top of the pile; (e) compression tests setup.
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Fig. 10. Production of solid sand material using Sporosarcina pasteurii (Henze & Randall, 2018).

2.4. Self-Healing of Cracks

Cracks in (concrete or rock) samples are crammed with bacteria in order to provide the bio-cementation
(MICP) process that will repair the crack or cavity formed in structure by time. For treatments of crack
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repair, microbial self-healing method has a rapid and active effect of repair, particularly in filling deep
micro-cracks and preventing potential crack developments. Particularly, this type of application in
practice is promising to be valuable for healing of cracks being formed in monumental and historical
masonry constructions built up using limestones. However, for traditional concrete constructions it is
also feasible to heal cracks (Fig.11 and Fig.12).

Fig. 12. Self-healing (of cracks) concrete.

Fig. 13. Microscopic image of (a) remediated crack with (b) enlarged portion of remediated crack
showing calcite precipitation and (c) rod shaped bacteria (Joshi et al., 2017).
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3. EFFECT OF BACTERIA ON ENGINEERING PROPERTIES OF MATERIALS (SOIL,
CONCRETE, ROCK)

The eftfect of bacteria on engineering properties of main construction materials can be summarized as
follow:

Soil;

- decrease in porosity and consolidation (reduction of soil permeability and compressibility),
- mitigation of liquefaction, prevention of erosion,

- increase in strength, rigidity, hardness, stiffness and stability.

Concrete;

- remediation of cracks,

- preventing potential crack developments,
- increase in strength and durability.

Rock;

- remediation of cracks,

- preventing potential crack developments,

- reduction of discontinuity in section or layers,
- increase in strength.

4. CONCLUSION

MICP has been reported to be feasible for many biotechnological applications such as remediation of
soil and water contaminated by heavy metals, metalloids and cations (Ca**) (Achal et al., 2011; Hamdan
etal.,2011; Lietal., 2013; Kang et al., 2014; Chen et al., 2016), in soil bioconsolidation (Whiffin et al.,
2007; Cheng and Cord-Ruwisch, 2012), in CO, bio-sequestration (Yadav et al., 2014; Okyay and
Rodrigues, 2015), in self-healing concrete (bioconcrete) (Achal et al., 2010, 2015; Jonkers et al., 2010;
Majumdar et al., 2012; Wang et al., 2014; Bundur et al., 2015; Siddique et al., 2016; Tziviloglou et al.,
2016) and repair cracks in concrete & rocks.

Applications of bacteria in construction industry has demonstrated to be alternative to conventional
(chemical) methods due to its ecologically friendly in nature, abilities of self-healing and increase in
strength of various construction materials.
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ABSTRACT

Problem Statement: The local scour formed in the bed of rivers because of the water action is a
common phenomenon, and by the time became an important topic to study while designing and
operating hydraulic structures. Because of the complexity of the topic, no specific methodology was
developed to certainly predict the scour development profile, but the majority of the found results were
specified by the operating conditions and based on experimental studies.

Method: The purpose of this study is to investigate the local scour depth downstream of S65E ogee
spillway model, which is a repeated structure along Kissimmee river, operated by South Florida Water
Management District (SFWMD), USA. The investigation has been conducted on a physical model at
the hydraulic laboratory of Gaziantep University. Mainly, the study discusses the results of using baffle
blocks in different conditions on the developing of the local scour downstream of the spillway. The
experiments were carried out for different heights and number of blocks to find out how they change the
results of scouring under various discharges.

Results: Based on dimensional analysis and statistical testing to the recorded measurements, it was clear
that the most effective variables that played the key role in reducing the maximum scour downstream of
the spillway, were the height of blocks at the first place, the depth of water in its critical condition before
the hydraulic jump, and finally the number of blocks lanes.

Conclusion: The previously mentioned factors represented around 97.8% of the results as per the found
regression relationship. In particular, the height of blocks represented 69.7%, the depth of water in the

critical condition represented 22.9%, and the number of lanes represented 5.2%.

Keywords: Ogee Spillway, Overflow Spillway, Local Scour, Sediment Transportation, Apron, Baffle
Blocks, Energy Dissipation, Hydraulic Jump
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GURULTU FARKINDALIGINDA MiMARLIK OGRENCILERI UZERINDEN BiR
ARASTIRMA
A RESEARCH ON ARCHITECTURE STUDENTS IN NOISE AWARENESS

Zuhal OZCETIN

Dr. Ogr. Uyesi, Siirt Universitesi, Giizel Sanatlar ve Tasarim Fakiiltesi Mimarlik Bolimii

OZET

Insanligin yasami boyunca farkli tiirden sesler devamli olarak insanlarin etrafinda yer almistir. Insan
kaynakli olan, dogal ya da yapay sesler, hayvanlarin ¢ikardiklar1 seslere kadar farkli tiirden sesler,
rahatsizlik verici boyuta geldiginde, insanlar ¢esitli sekillerde ¢6ziim bulmaya calismislardir. Giiriiltii
sadece modern zaman kirliligi degil, milattan dncelere dayanan bir gegmiste yer almaktadir. Bu nedenle
giirliltiiyle basedebilme, sorunlara ¢oziim bulabilme giiriiltilyii tanimakla, giiriiltii farkindahig: ile
olugabilir. Ulusal ve uluslararasi platformda girilti farkindaligina yonelik cesitli galigmalar
yapilmaktadir. 2018 yilinda yiirirliige giren “Binalarin Giiriiltiiye Karsi Korunmasi Hakkinda
Yonetmelik” ile iilkemizde giiriiltii problemi agikca belirlenmis ve sorunun ¢oziimiine yonelik olarak
mimarlarinda igerisinde yer aldig1 akustik uzman tanimi yapilmistir. Akustik uzman olmak i¢in verilen
egitimleri gecmenin Gtesinde giirtiltiiyli algilamak, problemlerini benimsemek, ¢6ziim bulma
asamalarinda bilgi birikimi saglamak ©nemlidir. Bu agidan mimarlarin giiriiltiiye yaklagimlari,
farkindaliklarinin lisans egitiminde arttirilmasi 6nem tagimaktadir. Bu kapsamda calismada; mimar
adaylarinin giiriiltiiye bakis agis1 ve farkindaliinin Olglilmesine yonelik olarak anket ¢aligmasi
yapilmistir. Calismanin amaci: gliniimiiziin en 6nemli problemi haline gelen, yonetmelik ve standartlar
ile bu problemin ¢oziimlerine yonelik calismalarin hizla devam ettigi, ses y1li olarak kabul edilen 2020
yilinda (International year of sound 2020) giiriiltiiniin, mimar ve sehir ve bolge planlama adaylar
lizerindeki farkindaligmin arastirilmasidir. Yéntem olarak ncelikle Siirt Universitesi Mimarlik Boliimii
1. smif (43 kisi) , 2. siif (39 kisi) ve 3. smif (14 kisi), Sehir ve Bolge Planlama 1. sinif (9 kisi)
Ogrencilerine yapilan anket ile giiriilti farkindaligir degerlendirilmistir. Ayrica 3. smif 6grencilerinin
almis oldugu giirtltii ve akustige yonelik se¢meli ders kapsaminda 6grendiklerini 6ziimseme ve diger
siniflar ile farkindalik agisindan farkliliklar1 da incelenmistir. Calisma sonucunda; 6grencilere yapilan
anket sorular1 {izerinden farkindaligin belirlenmesine yonelik grafikler olusturularak, analiz yapilmaistir.

Anahtar Kelimeler: Giiriiltii, mimarlik egitimi, ses, Siirt liniversitesi

ABSTRACT

Different kinds of voices have always been around people throughout the life of humanity. When human
sounds, natural or artificial sounds, sounds of different types ranging from animals to sounds, people
have tried to find solutions in various ways. Noise is not just a modern time pollution, it is in a past that
dates back to the early years. For this reason, coping with noise, finding solutions to problems can occur
by recognizing noise, with noise awareness. Various studies on noise awareness are carried out in the
national and international platform. With the “Regulation on the Protection of Buildings Against Noise”
which entered into force in 2018, the noise problem was clearly identified in our country and the
definition of the acoustic specialist was included in the architects for the solution of the problem. Beyond
passing the trainings given to become an acoustic expert, it is important to perceive noise, to adopt its
problems, and to accumulate knowledge in the stages of finding solutions. In this respect, it is important
for architects to approach noise and to increase their awareness in undergraduate education. In this
context, in the study; A survey was conducted to measure the perspective and awareness of architect
candidates on noise. The aim of the study is to investigate the awareness of noise on architects and
candidates for city and regional planning in 2020 (International year of sound 2020), which has become
the most important problem of today, and works on regulations and standards and solutions for this
problem are continuing rapidly. As a method, firstly (43 people), 2nd class (39 people) and 3rd class (14
people), City and Regional Planning Ist class (9 people) students in Siirt University Department of
Architecture, noise awareness was evaluated. In addition, the differences in terms of awareness and
awareness with the other classes were studied in the elective course of noise and acoustics of 3rd grade



EUROASIA 6t INTERNATIONAL CONGRESS OF APPLIED SCIENCE

students. In the results of working; Graphs were created for determining awareness through
questionnaire questions and analysis was carried out.

Keywords: Noise, architectural education, sound, Siirt university.
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DiYARBAKIR YENi HAL KAVSAGININ TASARIM, UYGULAMA HATALARININ
BELIRLENMESI VE COZUM ONERILERIi
DETERMINING THE DESIGN AND APPLICATION ERRORS OF DIYARBAKIR YENI HAL
JUNCTION

Zeynel YETGIN

Dr. Ogr. Uyesi, Siirt Universitesi, Giizel Sanatlar ve Tasarim Fakiiltesi Mimarhk Boliimii

OZET

Ulkemizde ve diger iilkelerde trafik kazalarinin ekseriyetinin kavsaklarda oldugu bilinen bir gercektir.
Kavsaklarda olusan kazalar agirlikli olarak siiriicii hatalarindan ve altyapr yetersizliginden
kaynaklanmaktadir. Bir¢ok tasitin ve yayanin, farkli yonlerden gelip, diger yonlere ayrildiklar1 bu
alanlarin, tasarlanmasi, tasarlanan kavsak projelerinin uygulanmasi 6zel bir 6nem kazanmaktadir. Bu
durum, kavsak tasarim ve uygulamalarinin, konunun uzmanlarinca yapilmasin gerekli ve zorunlu
kilmaktadir. Aksi takdirde, yanlis veya eksik tasarlanan ve uygulanan kavsaklar, siiriiciileri ister istemez
hata yapmaya zorlamakta, bu durum kazalara neden olmaktadir. Kavsaklarda olusan kazalarin ¢esitliligi,
kavsak tasarim ve uygulama hatalarini ele vermektedir. Bu nedenle mevcut kavsaklarin incelenmesinde,
son birkag yil i¢erisinde olugmus kazalarin tespit ve analizi 6nem arz etmektedir.

Kol sayisina, isaretleme veya adalar ile yapilan yonlendirmeye ve trafik kontrol sistemine gore
isimlendirilen es diizey (hemzemin) kavsaklar ve katli (kopriilii) kavsaklarin tasarim ve uygulamasinda
onemli bir faktérde kapasite sorunudur ve iilkemizde dikkat edilmeyen bir husustur. Bir ilimizde tiim
sinyalize kavsaklarin, sinyalize programlarinin ayni oldugu tarafimca tespit edilmistir. Bu durum kavsak
tasariminda kapasitenin diisiniilmedigini ortaya koymaktadir. Bir kavsakta, tiim gegislerin giivenli ve
emniyet icerisinde ger¢eklesmesi ne kadar onemli ise, o kavsakta birim zaman igerisinde azami tasitin
gecirilmesi de o kadar 6nemlidir.

Bu kapsamda calismada Diyarbakir ili, Baglar ilgesinde rastgele segilen, yeni hal kavsagi (Cevlik
caddesi ile Yeni hal caddesi kesisimi) gerek emniyet ve giivenlik ve gerekse diger faktorler (kapasite,
tasit sayilar1 ve sinyal isaretlemeleri, yaya gecitleri, geometrik ¢oziimleme vb.) detayli olarak
incelenerek, mevcut durum degerlendirmesi yapilacaktir. Bu tespit ve degerlendirmeler sonucunda
belirlenen tasarim ve uygulama hatalarina ulasilmasi saglanacaktir. Caligmanin sonucunda ise; mevcut
hatalarin giderildigi ¢6ziimler sunulacaktir.

Anahtar Kelimeler: Kavsak, trafik, Diyarbakir, kazalar.

ABSTRACT

It is a known fact that the majority of traffic accidents in our country and other countries are at the
crossroads. Accidents occurring at intersections are mainly due to driver errors and lack of infrastructure.
It is of particular importance to design these areas where many vehicles and pedestrians come from
different directions and are divided into other directions, and to implement the intersection projects that
are designed. This makes it necessary and compulsory to perform intersection designs and applications
by experts of the subject. Otherwise, intersections that are wrongly or incompletely designed and
implemented force drivers to make mistakes and this causes accidents. The diversity of accidents
occurring at intersections deals with intersection design and application errors. For this reason, it is
important to detect and analyze the accidents that have occurred in the last few years in the examination
of the existing intersections.

Capacity problem is an important factor in the design and implementation of the level (level)
intersections and multi-level (bridge) intersections named according to the number of branches, marking
or islands and traffic control system. It has been determined by me that all signalized intersections and
signaling programs are the same in one of our provinces. This reveals that capacity is not considered in
intersection design. In a junction, the more important it is for all passes to be carried out safely and
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safely, the more important it is to pass the maximum vehicle over that unit time in that junction.

In this context, the safety and security and other factors (capacity, vehicle numbers and signal markings,
pedestrian crossings, geometric analysis, etc.), which are chosen randomly in the study in Diyarbakar,
Baglar district, intersection of the new state intersection (Cevlik street and Yeni hal street). The current
situation will be evaluated. As a result of these determinations and evaluations, it will be ensured to
reach design and application errors. As a result of the study; Solutions in which existing errors are
corrected will be presented.

Keywords: Intersection, traffic, Diyarbakir, accidents.
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VERiI MADENCILIiGIi ALGORITMALARI iLE GAYRIMENKUL FiYATLARININ TAHMINi
PREDICTION OF REAL ESTATE PRICES WITH DATA MINING ALGORITHMS

Ommu Giilsiim UZUT

Arastirma Gérevlisi, Mus Alparslan Universitesi Miihendislik-Mimarlik Fakiiltesi Bilgisayar Miihendisligi Boliimii,
(Sorumlu Yazar)

Selim BUYRUKOGLU
Dr. Ogr. Uyesi, Cankir1 Karatekin Universitesi Miithendislik Fakiiltesi Bilgisayar Miihendisligi Bolimii

OZET

Gergek diinyada, emlak, spor, teknoloji gibi bir¢ok pazarda veri miktari artmistir. Bu anlamda, verileri
manuel olarak yonetmek ve analiz etmek zordur. Veri madenciligi, biiyiik miktarda veriyi anlamay1 ve
tizerinde iyilestirmeler yapmay1 saglayan bir alandir. Veri setlerinin tahmini ve degerlendirilmesi gesitli
veri madenciligi algoritmalar1 ile incelenmistir. Bu ¢alisma, emlak(daire) fiyati tahmini iizerine veri
madenciligi algoritmalarinin uygulanmasini ve karsilastirilmasin1 amaglamaktadir. Veriler California
Irvine Universitesi'nden (UCI) alinmustir. Bu verisetinde, dairenin islem tarihi, yas1, en yakin toplu
tagima istasyonuna olan mesafesi, daireye ylirime mesafesindeki magaza sayis1 ve cografi koordinat
bilgileri yer almaktadir. Rastgele orman, gradyan artirma ve dogrusal regresyon gibi farkli veri
madenciligi algoritmalari, gayrimenkul verisi lizerinde fiyatlandirma tahmini i¢in egitilmistir. Bu tahmin
modelleri farkli boyutlarda test seti alinarak olusturulmustur. Ol¢iim tekniklerinde Ortalama Karakdk
Hatas1 (RMSE), Ortalama Kare Hatast (MSE) ve Ortalama Mutlak Hata (MAE) metrikleri
kullanilmigtir. Test seti miktart %20 oldugunda en iyi sonug gradyan artirma algoritmasi ile elde
edilmistir ve bu yontem i¢in ortalama mutlak hata 3.92'dir.

Anahtar Kelimeler: Gayrimenkul, Ortalama Mutlak Hata, Gradyan Artirma, Veri Madenciligi

ABSTRACT

In real world, the amount of data has increased in many markets such as real estate, sport, technology
etc. In this sense, it is difficult to manage and analyze the data manually. Data mining is a field that
enables to understand large amounts of data and make improvements on it. Estimation and evaluation
of the data sets have been studied by various data mining algorithms. This study aims at implementing
and comparison of data mining algorithms on real estate price prediction. The data is obtained from the
University of California Irvine (UCI). This model takes into account the transaction date, house age,
distance to the nearest MRT station, number of convenience stores in the living circle on foot, and
geographic coordinate information. Different data mining algorithms including random forest, gradient
boosting and linear regressor have been trained on real estate data for pricing house. These prediction
models have been built by taking different size of test set. Root Mean Square Error (RMSE), Mean
Square Error (MSE) and Mean Absolute Error (MAE) metrics are used in the measurement techniques.
The best result was obtained by gradient boosting when the amount of test set is 20%, and the mean
absolute error for this method was 3.92.

Keywords: Real Estate, Mean Absolute Error, Gradient Boosting, Data Mining
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ARAC DEGERLENDIRME VERIiSi UZERINDE VERiIi MADENCILIiGi
ALGORITMALARININ HIPERPARAMETRE OPTiMiZASYONU
HYPERPARAMETER OPTIMIZATION OF DATA MINING ALGORITHMS ON CAR
EVALUATION DATASET

Ommu Giilsiim UZUT

Arastirma Gorevlisi, Mus Alparslan Universitesi Mithendislik-Mimarlik Fakiiltesi Bilgisayar Miihendisligi Boliimii,
(Sorumlu Yazar)

Selim BUYRUKOGLU
Dr. Ogr. Uyesi, Cankir1 Karatekin Universitesi Miihendislik Fakiiltesi Bilgisayar Miihendisligi Boliimi,

OZET

Toplu tasimacilik bazi iilkelerde yeterince gelismemistir. Bu anlamda insanlar toplu tagima yerine kendi
araclarii kullanmay1 tercih etmektedirler. Bu nedenle, otomobil modelleri farkli amaglar igin
tasarlanmakta olup bu da diinya capinda otomobil pazarmin biiylimesine sebebiyet vermektedir. Bir
araba satin alirken, fiyat, glivenlik, oturma ve bagaj kapasitesi, motor giicii ve aracin rahatlig1 gibi
dikkate alinmasi gereken birgok faktor vardir. Bununla birlikte, birgok insanin araba satin alma ve satma
deneyimi yoktur. Bu nedenle, bu c¢alisma veri madenciligi algoritmalarinda hiperparametre
optimizasyonu yapilarak araba uygunluk durumunu tahmin etmeyi amaglamaktadir. Veri madenciligi,
biiyiik dl¢ekli verilerden bilgilere erismek icin yararh bir yontem oldugundan, ticari veri kiimelerinde
(6rn. arabalar) siiflandirma ve iyi tahmin sonuglari igin kullanilmaktadir. Bu ¢alismada, California
Irvine Universitesi'nden (UCI) elde edilen arag veri setine farkli algoritmalar uygulanmistir.
Algoritmalarin sonuglarini karsilastirmak igin veri iizerinde 5 kat ¢apraz dogrulama yapilmigtir. Destek
vektor makineleri, en yakin komsu, rastgele orman, ¢ok katmanli algilayici ve gradyan artirma
algoritmalarn iizerinde parametre optimizasyonu yapilmistir. Bulunan en iyi parametre degerleri ile
varsayllan parametre deger sonuclar1 karsilastirilmistir. Elde edilen sonuglara gore, gradyan arttirma
algoritmasinin parametre optimizasyonu yapilmis haliyle ara¢ degerlendirmede en iyi tahmini % 99.42
oraninda verdigini gostermektedir.

Anahtar Kelimeler: Veri Madenciligi, Gradyan Arttirma, Siniflandirma

ABSTRACT

Public transportation has not been developed enough in some countries. In this sense, people prefer to
use their own car instead of public transportation. Therefore, car models are designed for different
purposes and it grows the car market across the world. When buying a car, there are many factors to
consider such as price, safety, seating and luggage capacity, engine power and convenience of the car.
However, many people do not have any experience of car purchase and sale. Thus, this study aims to
estimate car suitability by using hyper parameter optimization in data mining algorithms. Data mining
takes part for classification and good prediction results on business datasets (e.g. cars) since it is a useful
method to access information from large-scale data. In this study, different algorithms are applied on the
car dataset obtained from the University of California Irvine (UCI). In order to compare the results of
the algorithms, 5 fold cross validation was performed on the data. Hyper parameter optimization was
performed on support vector machines, k-nearest neighbor, random forest, multi-layer perceptron and
gradient boosting algorithms. Results of hyper parameter values and default parameter values were
compared. The calculations show that gradient boosting with hyper parameter optimization method
produces best predictions of the car evaluation by 99.42%.

Keywords: Data Mining, Gradient Boosting, Classification
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INVERTEBRATE MARINE FOSSIL RECORDS FROM THE EARLY MIOCENE OF EGIL
DISTRICT, DIYARBAKIR, TURKEY
TURKIYE, DIYARBAKIR-EGIL ILCESI'NIN ERKEN MiYOSEN OMURGASIZ DENiZ FOSILI
KAYITLARI

Ihsan EKIN
Sirnak University, Faculty of Engineering, Energy Systems Engineering, Sirnak

ABSTRACT

This study aims to give information about Miocene invertebrate marine fossils collected from the Egil
district of Diyarbakir and to be pioneer investigation for future fossil studies of the region. Between
2004 and 2018, 46 fossil samples belonging to Echinodermata, Mollusca (Bivalvia, Gastropoda) and
Cnidaria Phylum were found by a detailed survey in the Egil district of Diyarbakir. Clypeaster sp.,
Clypeaster tauricus, Schizaster lovisatoi, Echinoid (sea urchin) from Echinodermata Phylum; Ostrea,
Flabellipecten sp., Flabellipecten flabelliformis, Spondylus tenuispina, Lucina sp., Lucina
(Pseudomiltha) gigantea from Bivalvia class of Mollusca Phylum; Turritella sp., Conus (Conospirus)
antidiluvianus, Marginella sp. from Gastropoda class of Mollusca Phylum and Isastrea sp.,
Tarbellastraea sp. from Cnidaria Phylum were identified. 11 of 46 fossils could be specified at genera
or species levels; however, 2 echinoids, 6 gastropods, and 1 unknown species could not be identified. In
summary, the data presented herein will add information to the marine invertebrate fossil species
richness and the palacogeographic distribution of species in the early Miocene of Southeast Anatolia.

Keywords: Echinodermata, Mollusca, Cnidaria, Fossils, Miocene, Egil, Diyarbakir,

OZET

Bu c¢alisma, Diyarbakir'in Egil ilgesinden toplanan Miyosen donemine ait omurgasiz deniz fosilleri
hakkinda bilgi vermeyi ve bolgenin gelecekteki fosil caligmalarina 6nciililk etmesini amaglamaktadir.
Diyarbakir’in Egil ilgesinde, 2004 ve 2018 yillar1 arasinda Echinodermata, Mollusca (Bivalvia,
Gastropoda) ve Cnidaria Subelerine ait 46 fosil Ornegi detayli bir arama sonucunda bulundu.
Echinodermata Subesine ait Clypeaster sp., Clypeaster tauricus, Schizaster lovisatoi, Echinoid (deniz
kestanesi); Mollusca subesinin Bivalvia sinifina ait Ostrea, Flabellipecten sp., Flabellipecten
[flabelliformis, Spondylus tenuispina, Lucina ve Lucina (Pseudomiltha) gigantea; Mollusca subesinin
Gastropoda sinifina ait Turritella sp., Conus (Conospirus) antidiluvianus, Marginella sp. ve Cnidaria
subesine ait Isastrea sp., Tarbellastraea sp. tirleri tespit edildi. 46 fosilin 11'i cins veya tiir seviyesinde
tanimlanabildi; ancak, 2 ekinoid, 6 gastropod ve 1 bilinmeyen tiiriin tespiti yapilamadi. Ozet olarak,
burada sunulan veriler, deniz omurgasiz fosil tiirlerinin zenginligi ve Giineydogu Anadolu'nun erken
Miyosen donemine ait tiirlerin paleocografik dagilimi hakkinda bilgi saglamaktadir.

Anahtar Kelimeler: Echinodermata, Mollusca, Cnidaria, Fosiller, Miyosen, Egil, Diyarbakir

1. INTRODUCTION

Million years ago, Anatolia was not present. There was a large ocean in the place where the Anatolian
peninsula is now located, and the various continental parts that formed Anatolia were scattered around
this ocean or formed islands within this ocean. At least 350 million years ago, this ocean called Tethys
was located between two great continents called Gondwana in the south and Laurussia in the north. The
Tethys was not a single wide ocean like the present Atlantic; on the contrary, it consisted of relatively
narrow inter-oceanic seaways separated by island arcs or continental strips called terranes, as in the
present southwest Pacific. As a result of the closure of the Tethys Ocean and the collision between
different terranes, the formation of the Anatolian peninsula took place as a single landmass in the Alpid
Orogeny and Oligocene (Okay, 2008). During the Miocene epoch, Anatolia has become a habitat for
many still present and extinct species of sea creatures. As the Earth passed from the Oligocene to the
Miocene and Pliocene, the climate gradually cooled down to a series of ice ages. Middle Miocene was
a period of major environmental changes and during this epoch, the Earth's climate entered an
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increasingly colder time (Zachos et al., 2001). Miocene Climate Optimum between 17 to 15 Ma was
followed by an interval of global climate variability between 15 and 14 Ma, because of East Antarctic
Ice Sheet growth, carbon cycle variability, and atmospheric and oceanic cooling (Woodruff and Savin
1989, 1991; Flower and Kennett 1994; Zachos et al., 2001). All these climatic and tectonic changes
created conditions suitable for the formation of invertebrate fossils in the Anatolian layer and other parts
of the Earth.

Anatolia was composed of the ocean and continental parts that have come together in the last 400 million
years. It was covered by the Paleo-Tethys Sea until the end of the Permian period (248 Million Years
ago) and the land came up after this period. Since the Upper Triassic (206 million years ago) period,
Anatolia land-sea formations which were once beneath the Tethys Sea has exchanged constantly.
Regions that became land for a period were re-covered with seas in another period and then became
terrestrial again. During the Tertiary period, after the Eocene, especially the Oligocene period (34 - 32
million years ago), Anatolia has roughly begun to appear in its present form. The northern branch of the
Neo-Tethys ocean, which invaded Anatolia erstwhile, was joined to the southern branch of the North of
the African plate in Miocene (15 million years ago). Later, with the gradual closure of the oceans and
the rise of the sediments at the base, the areas formerly sea became land (Inan, 2008). The relatively soft
and not resistant East Anatolian Accretionary Complex shown up most of the initial post-collisional
convergent strain by shortening and thickening, as the south-north shortening kept going between the
converging Eurasian and Arabian plate (Yilmaz et al. 1998). 13-11 million years ago, there was a rapid
uplift in the eastern Anatolia region and faced the onset of widespread volcanism (Dewey et al., 1986;
Pearce et al., 1990; Keskin, 2003; Sengor et al., 2003). This was associated with the separation of the
submerged lithosphere immersed towards the north (Keskin 2003; Faccenna et al., 2006; Hafkenscheid
etal., 20006). As aresult of these great and many changes, Anatolia has become a very rich fossil treasure,
like an open geology laboratory with its fossils left by the Tethys oceans that have reigned for millions
of years, with all kinds of rocks and schist representing all geological periods (Inan, 2008).

Today, invertebrates make up more than 90 percent of all living animals. Starfish, sea urchins, jellyfish,
sponges, crabs, lobsters, insects, spiders, worms, oysters, snails, and squid are the most common species
on earth. It was also the same in the past, and almost all detected fossils on earth are mostly invertebrates.
Common kinds of invertebrate fossils include molluscs (snails, bivalves and cephalopods), arthropods
(trilobites), echinoderms (sea urchins and crinoids), brachiopods, and cnidarians (corals).

Gastropods, bivalves, cnidarians, and echinoderms are among the major constituents of the marine
invertebrate assemblages of the Miocene deposits in the province of Diyarbakir, Southeast Anatolia. In
the current paper, it was presented fossil records of early Miocene gastropods, bivalves, cnidarians and
echinoderms species identified in the Egil district in Diyarbakir. The main objective of the study is to
provide information about invertebrate marine fossils of the region and become a pioneer investigation
for the future studies of the district.

2. MATERIAL AND METHODS

The specimens documented herein were collected from throughout a fossiliferous region of Egil,
Diyarbakir which provides an excellent marker bed that can be traced back to Miocene. All of the fossils
are picked up from the same region, neighborhood and centers of Egil district (Altitude: 860 m,
Coordinate: N 38° 157.24 / E 40° 5°.1), between 2004 and 2018. The soft soil fragments on the well-
preserved fossil specimens were cleaned with a fine brush; if necessary they were cleaned by using water
and preparation needles and then stored in the laboratory. The help of the experts was obtained for
species identification and taxonomy. The dimensions of the samples were measured by using precision
rulers. High-resolution photographs of the samples were taken.

3. RESULT AND DISCUSSION

Although the relevance of the invertebrate fossil records in the Miocene deposits of Egil (Diyarbakir)
has been highlighted in the aforementioned papers, no other study of fossil records of this region has
been carried out. Here, we have described in detail the fossil species of Mollusca, Cnidaria and
Echinodermata Phyla. The fossil materials described in this paper originate from the early Miocene of
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Egil, Diyarbakir. 46 species included in 11 determined genera such as Clypeaster, Schizaster, Spondylus,
Ostrea, Flabellipecten, Lucina (Pseudomiltha), Turritella, Conus (Conospirus), Marginella, Isastrea,
Tarbellastraea, 2 undetermined echinoids, 6 undetermined gastropods, and one unknown species.
Names of the genus or species are as follows; 1a, 1b, 2a, 2b - Clypeaster sp. (different samples) (1a,
2a- aboral surface; 1b, 2b- oral surface); 3, 4, 10 - Clypeaster tauricus; 5, 6, 9 - Schizaster lovisatoi; 7,
8 - Echinoid (sea urchin) (undetermined) from Echinodermata phylum; 11- Spondylus tenuispina; 12,
13, 14 - Ostrea (many attached); 15, 16, 17, 18 - Flabellipecten sp.; 19, 20, 21, 22, 23 - Flabellipecten
flabelliformis; 24 - Spondylus tenuispina; 25- Lucina (Pseudomiltha) gigantea; 26 - Lucina sp.; 27-
Turitella sp. from bivalve class of mollucca phylum; 28, 29, 30, 33, 42 - undetermined Gastropod
species; 31, 32, 34, 37, 38, 39, 40 - Conus (Conospirus) antidiluvianus; 35, 41- Marginella sp.; 36-
Undetermined gastropod species (looks like Bembicium); 43, 45- Isastrea sp.; 44: Tarbellastraea sp.;
46- Unknown fossil record (look like: Turbinolia) (Figure 1, 2, 3, 4).

Anatolia has a rich source of invertebrate fossil records to study; however, they are still not sufficient.
There are some important invertebrate fossil studies of Anatolia such as microfacies and benthic
foraminiferal assemblages of the Selandian in the northeastern part of Turkey (Inan and Inan, 2008);
calcareous microfossils, planktic and benthic foraminifera and nummulites fossil records of Central
Eastern Turkey (Booth et al., 2014); microfacies and benthic foraminifera of the Eastern Pontides (NE
Turkey); endemic foraminifera of Anatolia (Inan et al., 2005, Inan and Inan, 2009) and new bivalve
genera from hydrocarbon seep deposits in southern Turkey (Kiel, 2018). Besides, Early Eocene molluscs
from the Cankir1 Basin in Central Anatolia were studied and six bivalve species, four gastropod species,
and one scaphopod species were identified and the studied fauna included benthic foraminiferans,
serpulites, undetected echinoids, and shark teeth (Okan and Hosgdr, 2009). In another study, bivalves,
gastropods, annelid, crinoid, brachiopod, belemnite, and other cephalopods were sampled from the
Ammonitico Rosso facies sediments cropping out in the northwest of the Baglum village of Ankara. As
a result of research, Parainoceramus nicosiai, Mytilioides sp., Parainoceramus bileciki and
Palaeonucula sp. bivalvia species, Pleurotomaria suessii, Pleurotomaria sp. and Eucyclus sp. gastropod
species and annelid polycahete Glomerula gordialis have been identified (Okan and Hosgér, 2009). In
a study from Iran, Spatangoid genus Schizaster was first recorded from Lutetian (Middle Eocene)
deposits in the Sargaz region of Kerman, Iran. Five Schizasteroid echinoids assigned to the Schizaster
genus (Schizaster ambulacrum, S. lucidus, S. archiaci, S. spado and S. globulus) have been identified.
The Schizaster fossil records were found in association with a rich nummulitids and alveolinids fauna
and macro-invertebrates consisting of bivalves and gastropods from Lutetian age (Afshar et al., 2015).
The same genus was also identified in our investigation belong to the same epoch, Miocene.

The South-eastern Anatolia region consists of schist and rocks covering an area of 120,000 km? from
Cambrian to Miocene. The Miocene sequence extends from Ergani and Hani (Diyarbakir) in the north
to the border of Harran (Urfa) and Syria in the south. The Eastern and South-eastern Anatolia regions
contain characteristic mollusc species from the Tethys Ocean. The light and dark beige limestones (Firat
formation) in Hazro, Hani and Cermik districts of Diyarbakir in South-eastern Anatolia have been
investigated by some researchers. In an earlier study, the presence of Sepia sp., (Mollusc, Cephalopod,
Koleoid), belonging to Early Miocene, was reported to the east of Cermik, Diyarbakir (Okan and
Hosgor, 2009). However, no records of bivalve, gastropod or echinoderm fossils have been announced
and presented as a study. In this respect, the study is a first for the region.
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Systematic Palaeontology of Echinoderms
Phylum: Echinodermata
Subphylum: Echinozoa

Class: Echinoidea
Subclass: Euechinoidea
Superorder: Gnathostomata

Order: Clypeasteroida

Suborder: Clypeasterina
Family: Clypeasteridae

Genus: Clypeaster (Lamarck 1801)
Species: Clypeaster tauricus (Desor, 1858)

Superorder: Atelostomata
Order: Spatangoida
Suborder: Hemiastrina
Family: Schizasteridae
Genus: Schizaster (Agassiz 1836)
Species: Schizaster lovisatoi (Cotteau, 1895)

Systematic Palaeontology of Molluscs (Bivalvia)
Phylum: Mollusca
Class: Bivalvia
Subclass: Pteriomorphia
Order: Ostreida
Superfamily: Ostreoidea
Family: Ostreidae
Subfamily: Ostreinae
Genus: Ostrea (Linnaeus, 1758)

Order: Pectinida
Superfamily: Pectinoidea
Family: Pectinidae
Genus: Flabellipecten (Sacco, 1897)
Species: Flabellipecten flabelliformis (Brocchi, 1814)

Order: Pectinida
Superfamily: Pectinoidea
Family Spondylidae
Genus: Spondylus (Linnaeus, 1758)
Species: Spondylus tenuispina (Sandberger 1863)

Subclass: Heterodonta
Infraclass: Euheterodonta
Superorder: Imparidentia

Order: Lucinida
Superfamily: Lucinoidea
Family: Lucinidae
Subfamily: Lucininae
Genus: Lucina (Bruguiére, 1797)
Species: Lucina (Pseudomiltha) gigantea (Deshayes, 1825)
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Systematic Palaeontology of Molluscs (Gastropoda)
Phylum: Mollusca
Class: Gastropoda
Subclass: Caenogastropoda
Order: Caenogastropoda
Superfamily: Cerithioidea
Family: Turritellidae
Subfamily: Turritellinae
Genus: Turritella (Lamarck, 1799)

Order: Neogastropoda
Superfamily: Conoidea

Family: Conidae
Genus: Conus (Linnaeus, 1758)
Species: Conus (Conospirus) antidiluvianus (Bruguicre, 1792)

Order: Neogastropoda
Superfamily: Volutoidea
Family: Marginellidae
Subfamily: Marginellinae
Genus: Marginella (Lamarck, 1799)

Systematic Palaeontology of Cnidarians
Phylum: Cnidaria
Class: Anthozoa
Order: Scleractinia
Family: Montlivaltiidae
Genus: Isastrea (Milne-Edwards and Haime, 1851)

Family: Faviidae
Genus: Tarbellastraea (Alloiteau, 1952)
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Figure 1. Echinoderm species: 1a, 1b, 2a, 2b - Chpeaster sp. (different samples) (1a, 2a - aboral
surface; 1b, 2b - oral surface); 3, 4, 10 - Clypeaster tauricus; 5, 6,9 - Schizaster lovisatoi; 7, 8 -
Echinoid (sea urchin) (undetermined).
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Figure 2. Bivalve species: 11, 24- Spondylus tenuispina; 12, 13, 14 - Ostrea (many attached); 15, 16,
17, 18 - Flabellipecten sp.; 19, 20, 21, 22, 23 - Flabellipecten flabelliformis; 25 - Lucina
(Pseudomiltha) gigantea; 26 - Lucina sp.



EUROASIA 6t INTERNATIONAL CONGRESS OF APPLIED SCIENCE

Figure 3. Gastropod species: 27 - Turitella sp.; 28, 29, 30, 33, 36, 42- Gastropod species
(undetermined) (36-looks like Bembicium); 31, 32, 34, 37, 38, 39, 40 - Conus (Conospirus)
antidiluvianus; 35, 41- Marginella sp.

Figure 4. Cnidaria species: 43, 45- Isastrea sp.; 44 - Tarbellastraea sp.; 46 - Unknown fossil record
(look like Turbinolia)
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5. CONCLUSION

In summary, the data presented herein will add information to the marine invertebrate fossil species
richness and the palaeogeographic distribution of species of early Miocene of Southeast Anatolia.
Notably, Due to Turkey's geological formation, as predicted, invertebrate fossils deposition of Anatolia
are quite abundant; however, considering the lack of paleontological investigations, we still believe that
no significant amount of studies have been conducted.
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PRODUCTION OF BIOETHANOL FROM OAK (QUERCUS) FRUITS DISTRIBUTED IN
SIRNAK PROVINCE AND THE QUALITIES OF THE FUEL
SIRNAK BOLGESINDE DAGILIS GOSTEREN MESE (QUERCUS) PALAMUDUNDAN
BIYOETANOL URETIMI VE URETILEN YAKITIN KALITESI

Ihsan EKIN
Sirnak University, Faculty of Engineering, Energy Systems Engineering, Sirnak

ABSTRACT

In this study, the production of bioethanol from oak tree fruits distributed in Sirnak province was
targeted. In bioethanol production experiments, bioethanol was produced from starch, which is obtained
by both enzyme degradation and mechanical degradation (without enzyme). Glucoamylase (66 pl/g
60 °C, 1h) and cellulose (27 pl/g 45 °C, 1h) were used for degradation of starch. For 1 kg of the raw
material, 8 liters of water and 10 grams of yeast (Saccharomyces cerevisiae) were used. 8% sulphuric
acid (H2SO4) and nitrogen and inorganic salt were added into the slurry to break down the
polysaccharides. Ammonia was preferred as the nitrogen source of the yeast’s production. In the
experiments, without enzymes 7% and by using enzymes (glucoamylase and cellulase) 13% of
bioethanol were synthesized from oak fruits. According to the results of the analysis, the kinematic
viscosity of bioethanol was found to be 1,29 mm?/s (40 °C), the density was 0,7431 g/cm? (15 °C) and
the water content was < 10 mg/kg. In conclusion, the analysis indicated that bioethanol can be produced
from oak fruit as well as the results showed that the values were at least as good as previously determined
biofuels.

Keywords: Sirnak, Oak (Quercus) Fruits, bioethanol

OZET

Bu calisma, Sirnak bolgesinde dagilis gosteren mese agacinin meyvesinden (palamud) biyoetanol
iiretimini hedeflenmistir. Biyoetanol {iretim deneylerinde hem enzim ile par¢alanan hem de enzim ile
par¢alanmadan mekanik pargalanma ile elde edilen nisastadan biyoetanol iiretimi saglandi. Nisastanin
parcalanmasi icin glukoamilaz (66 ul/g 60 °C, 1 saat) ve seliilloz (27 ul/g 45 °C, 1 saat) enzimleri
kullanildi. 1 kg hammadde i¢in 8 litre su ve 10 gram maya (Saccharomyces cerevisiae) kullanildu.
Polisakkaritleri parcalamak icin sekerli bulamaca %8 siilfiirik asit (H2S04), ile maya gelisimi i¢in azot
ve inorganik tuz ilave edildi. Maya gelisimi i¢in azot kaynagi olarak amonyak tercih edildi. Yapilan
deneylerde, mese palamudundan enzim kullanmadan %7; enzim (glukoamilaz ve seliilaz)
kullanarak %13 oraninda biyoetanol sentezlendigi goézlendi. Analiz sonuglarina gore, biyoetanoliin
kinematik viskozitesi 1,29 mm?*s (40 °C), yogunlugu 0,7431 g/cm® (15 °C) ve su igerigi <10 mg/kg
olarak bulunmustur. Sonug olarak, yapilan analizler biyoetanoliin mese palamudundan {iretilebilecegini
ve elde edilen degerlerin en az diger biyoyakitlar kadar iyi oldugunu gostermistir.

Anahtar Kelimeler: Sirnak, mese palamudu, biyoetanol

1. INTRODUCTION

In the vicinity of Sirnak, oak (Quercus infectoria, Quercus petraea, Quercus robur, Quercus frainetto),
terebinth (Pistacia terebinthus), juniper, pear, walnut, fig trees are mostly distributed (Yaltirik, 1984).
These trees are usually used by indigenous people as a source of heating, shelter, housing materials,
livestock, and food necessities. To date, no studies have been managed regarding biofuels production
from the plants distributed in the region.

Generally, biomass is converted to valuable alternative fuels by some worldwide used methods such as
transesterification, fermentation, methanation, biophotolysis, gasification, carbonization and
esterification. Biodiesel, bioethanol, and biogas are known as the most important biofuels. For biodiesel
production, rapeseed (canola), sunflower, soybean, safflower, palm, jatropha, cotton, corn oils, rendered
oils, and animal fats are being reacted with an alkaline catalyst (NaOH, KOH) and short-chain alcohol
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(methanol or ethanol) (Ekin 2019). On the other hand, bioethanol is produced by fermentative bacteria
or yeasts from carbohydrate-containing products such as sugar beet, corn, wheat, sugar cane, sweet
sorghum, potato, miscanthus, wood, bush, etc (Ekin and Sesen 2017). The starch-containing substance
is crushed or catalyzed by hydrolase enzymes; this is the most important stage of bioethanol synthesizing
(Balat, et al., 2007; Ekin and Sesen 2017). Bioethanol can be used in various proportions with gasoline
to reduce air pollution and to reduce the use of petroleum products. The most common applications are
mixtures containing 10% and 85% bioethanol, respectively, known as E10 or E85.

Notably, the US and Brazil are the leading countries in the production of biofuels. In Europe, Germany,
France, and Spain have an important place in the production of biofuels. 50% of the world bioethanol
production is obtained from sugar plants (sugar cane, sugar beet, miscanthus) and the remaining 50% is
produced from cereals (Balat, 2011; Altunbay, et al., 2016). The corn plant is the most widely used in
the US for bioethanol production. In Brazil and most of the other countries, sugar cane is the main plant
used in the production of bioethanol (Balat, 2011; Altunbay, et al., 2016).

In this paper, it is aimed to produce bioethanol from the oak fruits widely distributed in the province of
Sirnak. The results of the oak bioethanol have compared with the values from the previous studies for
evaluating qualities.

2. MATERIALS AND METHODS

The fruits of the oak tree were collected from different localities of Sirnak in September 2017 and
brought to the laboratory of Chemistry and Biofuels in the Faculty of Engineering of Sirnak University.
Samples separated and shredded from their shells were weighed to a kilogram and stored in the freezer.
Then, for the experiments, the oak fruits were heated and slurred in the fragmentation unit. Subsequently,
the cooled slurries were treated in two separate ways with enzymes (glucoamylase-66 ul/g 60 °C, 1h.
and cellulose-27 ul/g 45 °C, 1h) and without enzymes and put to the fermentor for bioethanol production.
For 1 kg of the raw material, 8 liters of water and 10 grams of yeast (Saccharomyces cerevisiae) were
used. 8% sulphuric acid (H2SO4) and nitrogen and inorganic salt were added into the slurry to break
down the polysaccharides to make bioethanol production efficient. Ammonia was used as the nitrogen
source. As a source of chemical nitrogen urea, NH3, (NH4),SO4, N, and as a source of natural nitrogen
milk, soybean, cheese juice, pea puree can be used optionally.

The samples were kept in the fermentor for 5 days and then transferred to the distillation unit. Bioethanol
deposited in the fermentor was separated from the sample by distillation; the distillation was done 3
times to minimize the water content in the ethanol. The distillation temperature was set to 78-80 °C.
Bioethanol synthesized from 1 kg of oak fruits was found 7% in the enzyme-free media and 13% in the
enzyme (glucoamylase and cellulase) containing media. The production of bioethanol from the leaves
and trunks of the oak tree was unfortunately not successful. It has been considered that the production
of bioethanol from hard parts of the oak tree is difficult and equipped laboratories are needed for such
production. The measurements such as kinematic viscosity, density and water content of bioethanol are
done by Environmental Analysis Laboratory Engineering Industry Institution.

3. RESULTS

In the experiments with oak fruit, bioethanol production was carried out both with and without enzymes.
In enzyme-containing reaction, glucoamylase enzymes that break down polysaccharides and cellulase
enzymes that break down cellulose were used. The rate of bioethanol produced was measured as 13%
in the enzyme-containing medium and 7% in the enzyme-free medium (Table 1).

As a result of the analyses performed in the fuel laboratory, the kinematic viscosity of bioethanol was
determined as 1,29 mm?/s (40 °C), its density was 0,7431 g/cm?® (15 °C) and water content was detected
<10 (mg/kg) (Table 2). The sample obtained from the oak leaves did not contain enough bioethanol. As
the leaves of oaks contain high amounts of lignin, cellulose and lignocellulosic carbohydrates, breaking
down these sugar units requires an advanced laboratory. Those parts of the plant can be broken by high-
temperature pyrolysis units or by using powerful catalytic solvents and enzymes. To sum up, it is very
difficult to produce bioethanol from hard parts of the plant in our laboratory circumstances.
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Table 1. Stages of bioethanol production from oak fruits and leaves and the ratio of biofuels

Fermentation
Raw materials Pre-treatment Type of yeast Temperature and Bioethanol Ratio
Time
Oak fruit (1kg)
No enzyme
8 liters of water + Saccharomycesce
heating and revisiae 35 °C, 5 days %7
fragmentation (10g)
8 liters of water +
heating and
fragmentation Saccharomycesce
Enzyme (glucoamylase- revisiae 35 °C,5 days %13
66 ul/g 60°C, 1h. and (10g)
cellulose- 27 pl/g 45°C,
1h) application.
8 liters of water + .
- Production is very
heating and L
) limited
fragmentation. Saccharomyces
.. o Cellulose
Enzyme (glucoamylase-  cerevisiae 35 °C,7 days .
> Lignocellulose
66 ul/g 60°C, 1h. and (10g)

° breakdown not
cellulose- 27 pl/g 45°C, successfully enouch
1h)) application. Y &

Oak leaves (1kg)

Table 2. Fuel values of bioethanol obtained from oak fruits
Parameters Analysis result Used Devices
Kinematic viscosity (mm?/s, 40 °C) 1,29 Polyscience
Density (g/cm?, 15 °C) 0,7431 Anton Paar
Water content (mg/kg) <10 centrifuge

4. DISCUSSION

Ethanol is a volatile, flammable and colorless liquid with a density of 0.789 g/cm?, a molecular weight
0f 46.07 g/mol, a boiling point of 78 °C and a melting point of -114 °C. Synthetic ethanol is produced
from petroleum, natural gas or coal by hydration of ethylene. Bioethanol is an organic compound
produced by microorganisms from carbohydrate sources by fermentation and is purified by distillation
(Madigan, et al., 2000). The ethyl alcohol obtained by both methods has the same chemical properties
and is of the formula C,HsOH (Mills and Ecklund, 1987). Mostly, ethanol used for biofuels and alcoholic
beverages is produced by fermentation. Ethanol, which is used in chemical, petrochemical and medical
sectors, is a petroleum derivative. In fermentation reactions, Saccharomyces cerevisiae, Kluyveromyces
marxianus, Saccharomyces bayanus yeasts, and Zymomonas mobilis, Clostridium ljungdahlii,
Thermoanaerobacter ethanolicus bacteria that are resistant to heat and have a rich production capacity
are preferred (Madigan, et al., 2000; Najafpour, et al., 2004; Bai and Anderson, 2008; Ekin and Sesen
2017). Saccharomyces cerevisiae, which is used extensively in bioethanol synthesis, requires nitrogen
and inorganic salts (K,O, MgO, P,Os, SO,) to proliferate. In a sugar solution without inorganic salts, the
fermentation reaction may begin, but the production of ethyl alcohol slows down and stops after a while.
Many studies have been carried out on bioethanol production and its quality. In a study conducted in
this area, potato starch was hydrolyzed with 100 °C 1% H2SOs (v/v) and ethanol was produced with
Saccharomyces cerevisiae yeast. Maximum ethanol production was reported to be 0.4 g/L at 35 °C after
36 hours and 5.52 g/L in a fermentation medium containing ZnCl, (Hashem and Darwish, 2010). In
another study, maize starch was hydrolyzed with glucoamylase enzyme and monosaccharides were used
to produce bioethanol in 96% yield. As a result of the experiments, the ethanol concentration was
measured as 43.1 g/L after 65 hours (Jamai et al., 2007). In another study, 11 kg of acetone, 22.5 kg of
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butanol, 2.7 kg of ethanol, 36 m* of CO, and 24 m? of H, were produced by using 100 kg of maize (Ni
and Sun, 2009). In the same study, it was emphasized that CO, and H, gases formed during the
fermentation were also used for various industrial purposes (Ni and Sun, 2009).

In the present study, the rate of bioethanol obtained from oak fruit is up to 13%. This rate was observed
to be better than the rates mentioned in some other studies. The chemical properties of the oak fruit
bioethanol are close to the values of standard fabricated ethanol as shown in Table 2. In general, ethanol
density is shown as 0.789 g/cm®. The density of bioethanol produced in our study was 0.7431 g/cm’.
This ratio was close to the density of standard bioethanol. The water content of oak bioethanol is less
than 10 is an important finding. Water in ethanol is an unwanted component. High technology is used to
remove water from ethanol by technological water sieves and dewatering units.

Cellulose, lignin, hemicellulose, and pectin make up the lignocellulose, the main component of the plant
cell wall. Lignocellulose is degraded by chemical, thermal processes or by using different enzymes such
as intracellular and extracellular cellulase or cellobiose (Prasad, et al., 2007; Raimbault, 1998). In our
study, these hard and difficult-to-break components are the basis of the inability to produce bioethanol
from the leaves and trunk of the oak tree (Table 1).

5. CONCLUSION

As a consequence, it was observed that bioethanol produced from oak fruit was close to the standard
ethanol properties. Bioethanol which is synthesized at 13% by the enzyme and 7% by without enzyme
can be increased at higher rates if synthesizing conditions are developed. The fact that the Oak tree is
widespread in the region and its fruit is mostly not consumed for food purposes or other purposes. For
this reason, this plant can be a good material for biodiesel production in the future, for the region.
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AKILLI SEHIRLER iCiN NESNELERIN INTERNETI UYGULAMA ALANLARI
INTERNET OF THINGS APPLICATION AREAS FOR SMART CITIES

Ahmet SUSAR

Yiiksek Lisans Ogrencisi, Gazi Universitesi Bilisim Enstitiisii Bilisim Sistemleri Anabilim Dal1, (Sorumlu Yazar)
Nursel AKCAM

Dog. Dr., Gazi Universitesi Miihendislik Fakiiltesi Elektrik-Elektronik Miihendisligi Bolimii

OZET

Teknolojideki gelismeler, bilindik nesnelerden insan, ¢evre ve birbirleri ile haberlesebilen akilli
nesneleri olusturur. Nesnelerin interneti (Internet of Things - loT) giindelik yasam1 kolaylastirmak ve
verimliligi artirmak amaciyla gelistirilen akilli nesnelerden meydana gelir. Heniiz kiiciik bir kismi
gerceklestirilen IoT, farkli sektdrlerde ¢ok sayida uygulama gelistirmeye olanak tanir. Ornegin; fabrika,
aligveris, hastane, spor salonu, yolculuk, ev ve daha pek ¢ok yer icin loT uygulamalar gelistirilmektedir.
IoT’de ¢ok sayida uygulama bulunmasi ve her gegen giin bu uygulamalara yenisinin eklenmesi, bu
uygulamalar1 siniflandirmay1 gerektirir. Bu ¢aligmada, IoT uygulamalarini siniflandirarak, uygulama
alanlarma genel bir bakig sunulmaktadir. Uygulama alanlar1 akilli sehir baslig1 altinda imalat, perakende,
saglik, tasimacilik ve digerleri olmak {izere 5 kategoriye ayrilarak tartisilmaktadir.

Akillt sehirler mevcut kaynaklart verimli bir sekilde kullanan, insan hayatini birgok yonden
kolaylastiran ve ¢evreye karsi duyarl sehirlerdir. Kentsel niifusunun artmasi sonucu olusan problemlerin
giderilmesi ve toplumsal refahin saglanmasi icin akilli sehirler genis imkanlar sunarlar. Sehirleri
akillandiran IoT uygulamalarinin sehirlere yeni bir kimlik ve yeni bir goriinim kazandirmasi
beklenmektedir. Akilli sehirlerin uygulama alanlarindan birisi olan imalat sektoriinde maliyetlerin
disiiriilmesi ve kalitenin arttirilmasi degismez bir amagtir. Endiistri 4.0 olarak adlandirilan IoT destekli
imalat, isletmelerin biiyiimesine yardime1 olur. imalat sektdriindeki akilli sistemlerin, yeni is ve pazar
firsatlar1 olugturmasi beklenmektedir. Perakende sektoriinde gelistirilen loT uygulamalar, isletmeler ile
miisteriler arasindaki etkilesimin artmasin1 saglar. Bu sayede miisterilerin beklentilerinin
karsilanabilecegi, isletmelerin satiglarini arttirabilecegi yeni firsatlar olugsmaktadir. Saglik sektoriinde
insan saghigimi etkileyecek olumsuzluklarin Oniine gegebilecek akilli sistemler tasarlanmakta ve
uygulanmaktadir. Kalp, diyabet gibi hastaliklarin gdzetimi i¢in gelistirilen hasta ve yasl takibini
saglayan teknolojiler saglik sektoriindeki baglica IoT sistemleridir. Tagimacilik sektoriinde, verimli
tedarik zincirleri olusturulmakta; trafik yonetiminde ve yol giivenliginde siiriiciilere yardim etmek i¢in
ilgi cekici teknolojiler gelistirilmektedir. Tagimacilik sektdriin en dnemli hedeflerinden birisi olan
otonom tasitlarin, ulasimin kolaylasmasina ve trafik kaza sayilarinin azalmasina biiyiik katki saglamasi
beklenmektedir. imalat, perakende, saglik ve tasimacilik igerisinde cok fazla uygulama bulunduran
sektorlerdir. Bunlarin diginda kalan akilli enerji, akilli ev gibi bazi uygulama alanlar diger kategorisine
dahil edilmektedir. Ayrica loT alaninda gerceklestirilen bazi ticari uygulamalara ve bu alandaki pratik
uygulama sorunlarina deginilmistir.

Anahtar kelimeler: Nesnelerin interneti, IoT Uygulamalari, Imalat, Perakende, Saglik, Tagimacilik,
Akallr Sehir

ABSTRACT

Developments in technology, creates smart things that can communicate with human, environment and
each other from familiar things. Internet of Things (IoT) consists of smart things that are developed to
facilitate everyday life and increase productivity. IoT, which is only a small part of it, enables the
development of a large number of applications in different sectors. For example; loT applications are
being developed for factory, shopping, hospital, gym, travel, home and many more places. The presence
of a large number of applications in IoT and the addition of new applications to these applications day
by day requires classification of these applications. In this study presented overview of the application
areas by classifying IoT applications. The application areas, under the title of the smart city discussed
in 5 categories: manufacturing, retail, health, transportation and others.
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Smart cities are cities that use existing resources efficiently, make human life easier in many ways and
are environmentally sensitive. Smart cities offer vast opportunities for the elimination of the problems
caused by the increase of the urban population and to ensure social welfare. [oT applications that make
the cities smart are expected to give cities a new identity and a new perspective. Reducing costs and
increasing quality in the manufacturing sector, which is one of the application areas of smart cities, is a
constant goal. loT-supported manufacturing, called Industry 4.0, helps businesses grow. Smart systems
in the manufacturing sector are expected to create new business and market opportunities. IoT
applications developed in the retail sector increase the interaction between businesses and customers. In
this way, new opportunities are created where customers' expectations can be met and businesses can
increase their sales. In the health sector, smart systems are designed and implemented to prevent the
negative effects that affect human health. Technologies for monitoring patients and the elderly,
developed for the surveillance of diseases such as heart and diabetes, are the main IoT systems in the
health sector. In the transport sector, efficient supply chains are established and attractive technologies
are developed to assist drivers in traffic management and road safety. Autonomous vehicles, one of the
most important targets of the transportation sector, are expected to contribute greatly to the ease of
transportation and the reduction of the number of traffic accidents. Manufacturing, retail, health and
transportation are the sectors that have many applications. Apart from these, some application areas such
as smart energy, smart home included in the category of other. In addition, some commercial applications
in the IoT area and practical application problems in this area mentioned.

Keywords: Internet of Things, [oT Applications, Manufacturing, Retail, Health, Transportation, Smart
City
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CAYIRHAN TERMIK SANTRALI’NIN GUNES ENERJiSI ENTEGRASYONU iLE ARZ
GUVENLIGININ SAGLANMASI VE EMiSYON SALINIMLARININ AZALTILMASI
PROVIDING SECURITY OF SUPPLY AND REDUCTION OF EMISSIONS WITH SOLAR

ENERGY INTEGRATION OF CAYIRHAN THERMAL POWER PLANT
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Yalim GULTEKIN
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OZET

Bu ¢aligmada, Tiirkiye’de Ankara ili Cayirhan ilgesinde bulunan Cayirhan Termik Santrali’nin enerji,
ekserji ve emisyon analizleri, bu santralin standart isletme kosullarinda tamamlanmigtir. Caligmada
ornek uygulama olarak secilen termik santralinin emisyon miktarinin azaltilmasi ve arz gilivenligi i¢in
glines enerjisi  sistemleriyle c¢alisan bir simiilasyon c¢aligmasi yapilmistir. Bu ¢aligmanin
uygulanabilirligini test etmek i¢in enerji analizine ek olarak, bu modellemede yer alan termik santralde
bulunan ekipmanlarin ekserji analizi de tamamlanmistir. Yapilan analizler, bilgisayar modellemesi
kullanilarak “proses simiilasyonu” yoluyla gergeklestirilmistir. U¢ asamali bu modelleme, termik
santralin her bir ana ve yardime1 ekipmaninin komiir yanmasi, enerji dengeleri, ekserji dengeleri ve tim
santralin emisyon orani analizleri kavramlarina dayanmaktadir. Simiilasyon ¢alismasinin ilk asamasinda
degerlendirilmeye alinan komiir santralinin termodinamigin birinci ve ikinci kanunlarina dayanan
analizlerinden sonra, santralin devrede kalabilmesi i¢in tiiketmesi gereken enerji miktart hesaplanmugtir.
Halihazirda s6z konusu gerekli enerji, santralin trettigi enerjiden karsilanirken, simiilasyon
calismasinda santralin i¢ tiiketimi i¢in harcanan enerjinin giines enerjisi sistemleri ile karsilanmasi
calismanin ikinci agamasi olarak tamamlanmistir. Bu asamada belirlenen ihtiya¢ dogrultusunda santralin
kurulmus oldugu bolgedeki atil araziler degerlendirilmis olup, 474 MW kurulu giicte giines enerji
santrali kurulumu modellenmistir. Calismanin iiglincli asamasinda, santralin i¢ tiiketim ihtiyaci
karsilanmis olup, direkt emisyon miktar1 0,716 kg kW/CO; miktarindan 0,609 kg kW/CO, miktarina
diistirilmisgtiir. Bu sayede direkt olmayan emisyon miktar1 da 0,466 kg kW/CO; degerinden 0,396 kg
kW/CO; miktarina diigiiriilmiistiir. Direkt olmayan emisyon miktarindaki bu azalma ile Tiirkiye’de yer
alan termik santrallerin 741.096.000 kWh enerji liretmek i¢in agiga ¢ikaracagi emisyon miktarlarinda
azalma Ongoriilmiistiir. Elde edilen verilere gore; komiir santrallerinin yakininda yer alan atil arazilerin
degerlendirilmesi, bu sayede enerji arzinin giivenligi ve emisyon salinimlarinin azaltilmas ile gelecekte
yapilacak olan ¢aligmalar i¢in 6nemli bir kaynak olacagi sdylenebilir.

Anahtar Kelimeler: Cayirhan Termik Santrali, Enerji Analizi, Ekserji Analizi, Giines Enerjisi
Sistemleri, Emisyon Analizi

ABSTRACT

In this study, the energy and exergy analysis of Cayirhan Thermal Power Plant which located in
Cayirhan district of Ankara province has been completed by considering the plant's emissions under
standard operating conditions. A simulation study working with solar energy systems has been
introduced to reduce the amount of emission and supplied security of this thermal power plant selected
as a sample application. In addition to the energy analysis to test the applicability of this simulation
study, the exergy analysis of the equipment in the thermal power plant has been made which in this
modeling. These analyzes have been completed with “process simulation” using computer. This three-
stage modeling is based on the concepts of coal combustion, energy balances, exergy balances and
emission rate analysis of the entire plant, for each main and auxiliary equipment of the thermal power
plant. After the analysis of the coal power plant, which was taken into consideration in the first stage of
the simulation study based on the first and second laws of thermodynamics, the amount of energy that
the power plant needs to consume has been calculated. In the second stage of the study, the idle lands in
the region where the power plant was established were evaluated in line with the needs determined and
the installation of a solar power plant with an installed capacity of 474 MW is modeled. In the third
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stage of the study, the internal consumption requirement of the plant was met and direct emission amount
was reduced from 0,716 kW/CO: to 0,609 kW/CO.. As a result, the direct emission amount has been
reduced from 0,466 kW/CO, to 0,396 kW/CO,. With these reductions in emissions from non-direct
manner, Turkey is envisaged reduction in emissions will be well situated to produce thermal power
plants reveal 740.096.000 kWh. Thus, it can be say that according to the data obtained, the evaluation
of the idle lands located near the thermal power plant will be an important resource for the future studies
with the help of the security of energy supply and the reduction of emissions.

Keywords: Cayirhan Thermal Power Plant, Energy Analysis, Exergy Analysis, Solar Energy Systems,
Emission Analysis

1. GIRIS

Teknolojik gelismenin bir dl¢iitii olan enerji tiiketimi, teknolojik gelismelerin ivmelenmesi ile giinden
giine artig gostermektedir. Insanligin en biiyiik ihtiyaci konumuna gelen enerji ihtiyacimin karsilanmasi
giderek zorlagmaktadir. S6z konusu ihtiyacin kargilanmasi i¢in temiz enerji iiretim teknikleri ve mevcut
enerji iiretim tekniklerinin veriminin artirilmasi i¢in ¢aligmalar yapilmaktadir. Gliniimiizde hiikiimetler
enerji tiiketiminin azaltilmasi ve verimli kullanilmasina dair politikalar gelistirmekte ve buna dair
arastirmalar1 desteklemektedir. Bu kapsamda yapilan arastirmalar mevcut veya yeni kurulacak enerji
iiretim tesislerinin verimlilik analizinin termodinamigin birinci kanununa dayal1 analizlerinin yapilmasi
ile enerjinin niceliginin degerlendirilmesi yapilmaktadir. Fakat enerji analizleri yapilirken sistemdeki
kayiplarin, ideal durumlara olan uzakligin belirlenmesinin ve tersinmezliklerin gézlemlenebilmesi i¢in
termodinamigin ikinci kanununa ihtiya¢ duyulmaktadir. Bu kanuna gore yapilan ekserji analizleri
sistemlerdeki kayiplar1 ¢ok daha isabetli ortaya ¢ikarmaktadir. Yapilan analizler sonucu enerji iiretim
tesislerindeki ekipmanlardan hangisinin gelistirilebilir oldugu goriilebilmektedir. Literatiirde enerji ve
ekserji analizlerinin termik santrallerde uygulanmasina dair pek ¢ok ¢alisma bulunmaktadir. Dinger ve
Rosen tarafindan yapilan ¢aligmada termik santrallerin ekserji analizlerine dair esaslar belirtilmis ve
buna gore sistemlerde yapilabilecek gelismeler belirtilmistir [1]. Rosen ve arkadaslarinin yaptigi
calismada ekserji analizlerinin c¢evresel etkileri detaylandirilmis ve ekserji analizlerinin enerji
sistemlerinin kurulumunda karar mekanizmalarindan birisi oldugu belirtilmistir [2]. Sengupta ve
arkadaslar1 tarafindan yapilan ¢alismada, 210 MW kurulu giigteki bir kdmiir yakith termik santralin
ekserji analizi yapilmis ve santraldeki tersinmezligin en yiiksek oldugu ekipmanin kazan oldugu
bulunmustur [3]. Yine benzer bir ¢alismada, Ahmadi ve arkadaslar1 Mantazeri santralinin ekser;ji
analizini yapmis ve Sengupta ve arkadaslarinin yaptig1 ¢alismadaki sonuglara ¢ok benzer bulgular elde
etmislerdir [4]. Yapilan literatiir caligmasi, termik santrallerin degerlendirilmesi icin enerji ve ekserji
analizlerinin birlikte yapilmasi gerektigini ortaya g¢ikarmaktadir. Bahsedilen gereklilikler yerine
getirildikten sonra sistem veriminin artirilmasi igin giiniimiizde pek ¢ok calisma yapilmaktadir. Yapilan
calismalar yenilenemeyen enerji kaynaklar1 ile yenilenebilir enerji kaynaklarinin birlikte kullandig:
enerji tesisleri kurma yoniinde ilerlemektedir. Popov tarafindan yapilan ¢alismada komiir yakatli termik
santral ile giines enerjisi sistemlerinin birlikte calistigi bir model ortaya konulmustur [5]. Yapilan
modelleme sayesinde termik santralin enerji yiikii ve emisyon miktar1 azaltilmigtir. Benzer modelleme
tekniginin iilkemizdeki santraller i¢inde uygulanabilir oldugu ortaya cikmistir. Yapilan calismada,
Cayirhan Termik Santrali’nin enerji ve ekserji analizleri ¢alismanin ilk adimi olarak tamamlanmistir.
Calismanin ikinci adiminda santralin ¢evresinde yer alan atil arazilerin degerlendirilmesi amaci ile giines
enerjisi santrali modellemesi yapilmis, bu sayede santralin i¢ tiiketimi karsilanmistir. Caligmanin son
asamasinda mevcut termik santralin emisyon analizleri tamamlanmistir. Yapilan emisyon analizleri,
glines enerjisi sistemleri entegrasyonu ile elde edilen bulgularla karsilastirilmis ve emisyon
miktarlarindaki diisiisler incelenmistir.

2. MATERYAL VE YONTEM

Calismada 6rnek uygulama olarak se¢ilen Cayirhan Termik Santrali’nin 22 diigiim noktasindan olusan
tek hat akis semasi Sekil 1°de gosterilmektedir.
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Sekil 1. Cayirhan Termik Santrali’nin tek hat akis semasi

Calismada 6rnek uygulama yapilan Cayirhan Termik Santrali’nin tek hat semasinda yer alan diigiim
noktalarinin enerji ve ekserji analizleri agagidaki denklemler ile hesaplanmisgtr.

Enerjinin korunumu prensibi, stirekli akisl sistemler i¢in agsagidaki gibi yazilabilir;

-

dE, : _ C; _ c; i
7 =quh+m hg+?—|-gzg —m h;+?+g2; — Wy, (1)

Burada yer alan §y;, kontrol hacmindeki sisteme transfer edilen 1s1 transferini, I#;, kontrol hacmindeki

sistemde tretilen isi, € bulk hizini, g yer ¢ekimi ivmesini ve Z akisin yiiksekligini ifade etmektedir.
Duragan sistemlerde enerji korunumu prensibi asagidaki yazilabilir;

~

: (e c? :
ZQkh—|-'n71(hg+?g+gzg)=:rﬁ(h;,+?;+gzp)+ W, (2)

Sistemlerde meydana gelen kararli durum siiregleri igin enerji verimliligi asagidaki denklemde oldugu
gibi tanimlanabilmektedir;
W,

nat

Cx

=

(3)

Denklemde yer alan, W), .. cevrimde yapilan net isi ifade ederken @ ¢evrime transfer edilen 1s1 transferi
miktaridir. Sistem analizlerinde, sistemin ideal olma durumuna yakiligini 6l¢gmek i¢in enerji analizine
ek olarak ekserji analizinin de yapilmasi gerekmektedir. Kontrol hacminde ekserji dengesi denklemi
asagidaki gibi yazilabilir;

dE, Ty . . dv _ _ .
ek Z (l - F) Qun — Win + PDE + Z:rngqu - Z:rngq:lg —Tp5; 4
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Denklemde yer alan;
Tah -
D (1-2) 0 )

Sisteme 1s1 ile transfer edilen ekserjiyi,

. dl’
I"th + PDE (5:]

Sisteme is ile transfer edilen ekserjiyi,
Z’.rflgfpg—z:rflgfpg (7)

Sisteme akis ile transfer edilen ekserjiyi,
ToSy (8)

Sistemde gerceklesen ekserji yikimini ifade etmektedir. Sistemde meydana gelen siirecler i¢in ekserji
verimi asagidaki denklem ile ifade edilir;
elde edilen ekserji

Ny = 9
L saglanan ekserji ©)
Glines enerjisi santralinin enerji iretim hesaplamalar asagidaki denklemde oldugu gibi tanimlanir;
Pfﬂrovo!mik = Apiicre XN X Npjore YH (ID)

Denklemde yer alan, A,;_... hiicre alanini, 1 panel verimini, Nyiiere hiicre sayisim ve H global

radyasyon degerini ifade etmektedir. Calismanin son adiminda tamamlanan CO, emisyonu
hesaplamalari ise asagidaki denklem ile bulunmaktadir;

Z fﬂ: = Cgf,dia'akr + Cgf,di:l'skrﬂlmnymz (ll:}

3. BULGULAR VE ONERILER

3.1. Caywrhan Termik Santrali’nin Enerji ve Ekserji Analizi

Calismada degerlendirmeye alinan Cayirhan Termik Santrali’nde bulunan diigiim noktalarinin enerji ve
ekserji analizlerinin sonuglar1 Cizelge 1°de listelenmistir.

Cizelge 1. Cayirhan Termik Santrali’nin Ana Ekipmanlarinin Enerji ve Ekserji Verimleri

Bilesen Enerji Girisi Enerji n,% Ekserji Girisi Ekserji Cikisi n, %
(MW) Cikist (MW) (MW) (MW)
Kazan 1030,56 992,95 82,32 644,06 367,67 19,06
Tiirbin 884,41 880,36 81,69 363,20 336,56 83,73
ABI 1 37,97 36,36 98,51 2,84 1,30 75,77
ABI 2 50,03 49,75 95,65 4,01 3,56 83,25
ABI 3 65,20 64,91 97,65 8,95 7,86 90,98
Degazor 91,22 91,02 97,84 14,75 13,99 93,62
YBI 1 121,53 120,96 99,71 24,33 22,70 91,27
YBI 2 145,01 144,51 94,22 33,70 31,10 94,76
Kondenser 224,01 179,31 91,29 7,66 4,93 64,63
Santral | - ] e 3278 |- | 22,53
3.2. Cayirhan Termik Santrali’nin i¢ Tiiketiminin Giines Enerjisi Santrali ile Karsilanmasi

Sekil 2°de gosterilen GES enerji iretim degerleri santralin i¢ tiiketiminin tamamen GES ile karsilanmasi
durumunda gecerlidir. Elde edilen hesaplama sonuglar1 bolgenin 1sinim degerlerinin Esitlik 10°da
uygulanmasi ile bulunmustur.
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Sekil 2. Giines Enerjisi Sistemleri ile Uretilen Aylik Elektrik Enerjisi Uretimi

3.3. Cayirhan Termik Santrali’nin Emisyon Degerleri

Santralin emisyon degerleri, yanma tepkimesi sonucunda agiga ¢ikan (direkt emisyon) ve ekserji yikimi
ile dogru orantili emisyon (direkt olmayan emisyon) degerlerinin toplanmasi ile bulunmustur.
Calismada, santralin nominal isletme kosullar1 ve GES entegrasyonu ile birlikte isletme halinde
bulundugu modellemenin emisyon degerleri hesaplanmis olup sonuglari Cizelge 2 ve Sekil 3’de
gosterilmektedir.

Cizelge 2. Termik Santralin ve Santralin RES Entegrasyonu Sonrasindaki Emisyon Miktarlari

Emisyon Cesidi Termik Santral Termik Santral + RES
Direkt Emisyon 0,716 kg kW/CO2 0,466 kg kW/CO2
Direkt Olmayan Emisyon 0,609 kg kW/CO2 0,396 kg kW/CO2
Toplam Emisyon 1,182 kg kW/CO: 1,005 kg kW/CO:

Emisyon Miktarlari
14
1.2

0,8
0,6
0,4
0,2

kg KW/CO2

Termik Santral Termik Santral + GES

m Toplam Emisyon m Direkt Emisyon m Direkt Olmayan Emisyon

Sekil 3. Termik Santralin Ve Santralin RES Entegrasyonu Sonrasindaki Emisyon Miktarlar1

4. SONUC ve ONERILER

Calismada tamamlanan modellemelerin ve hesaplamalarin 1s1¢inda, Cayirhan Termik Santrali’nin ana
ve yardimcr ekipmanlar iizerinde yapilan analizlere gore; en yiiksek ekserji yikimi kazanda (bir alt
diizeyde tiirbinde) meydana gelmektedir (Cizelge 1). Bu nedenle santralin enerji ve ekserji verimliligi
diismekte ve enerji iiretimi esnasinda agiga ¢ikan emisyon miktarlar1 artmaktadir (Cizelge 2). Termik
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santralin giines enerjisi santrali ile entegrasyonu yapildiginda, santralin i¢ tiiketimi yenilenebilir enerji
kaynaklar1 ile karsilandiginda (Sekil 2) emisyon miktarmin azalmis oldugu goriilmiistiir.
Uygulanabilirligi de test edilmis olan matematiksel modelleme sonucunda Cayirhan Termik Santrali’nde
741.096.000 kWh enerji iiretmek i¢in aciga ¢ikan emisyon miktarlarinda (0,609 kg kW/CO, miktarina
diismesiyle) azalma oldugu tespit edilmistir (Cizelge 2). Direkt olmayan emisyon miktarmdaki bu
azalma ile Tiirkiye’de yer alan termik santrallerin 741.096.000 kWh enerji liretmek i¢in aciga gikaracagi
emisyon miktarlarinda azalma 6ngoriilmiistiir. Elde edilen verilere gore; komiir santrallerinin yakininda
yer alan atil arazilerin degerlendirilmesi, bu sayede enerji arzinin giivenligi ve emisyon salinimlarinin
azaltilmasi ile gelecekte yapilacak olan galigmalar i¢in 6nemli bir kaynak olacagi sdylenebilir.

Bu alanda gelecekte yapilacak olan calismalar i¢in, yapilan bu ¢alismanin 6énemli bir kaynak olacag:
disiiniilmektedir. Ayrica fotovoltaik sistemler (photovoltaic systems) ile giines enerjisi kullanimina ek
olarak yapilacak ¢aligmalarda, diger gilines enerjisi kullanim yontemleri de termik santraller ile birlikte
incelenebilir ve bdylece siirdiiriilebilir kaynak kullanimi kadar dogal ¢evrede yaratilan tahribat daha az
diizeye indirilebilir.
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OZET

Giliniimiizde sanayi bolgelerinin enerji ihtiyaci konvansiyonel olarak fosil yakit kaynakli enerji iiretim
tesisleri ile karsilanmaktadir. Arz giivenligi ve siirdiiriilebilirlik i¢in her ne kadar yenilenemeyen enerji
kaynaklarimin kullanilmasi tercih edilse de bazi sanayi kuruluslari, enerji ihtiyacini yenilenebilir enerji
kaynaklarindan karsilamaktadir. Bu ¢alismada, Anadolu Organize Sanayi Bolgesi’nde yer alan Baskent
Universitesi Anadolu Organize Sanayi Bolgesi Meslek Yiiksekokulu’nun enerji ihtiyaci riizgar ve giines
enerji kaynaklari ile karsilanmasi degerlendirilmistir. Bélgenin riizgar enerjisi potansiyeli, 50 metre hub
yiiksekligi igin 79 W/m? ve ortalama hiz 3 m/s olarak hesaplanmistir. Hub yiiksekligi 100 m olarak
degerlendirildiginde, riizgar enerjisi potansiyeli 94 W/m? ve ortalama hiz 3,6 m/s olarak hesaplanmustir.
Buna ek olarak hub yiiksekligi 150 m oldugunda, riizgar enerjisi potansiyeli 129 W/m? ve ortalama
rliizgar hiz1 4,07 m/s olarak hesaplanmistir. Bolgedeki riizgar enerjisi potansiyeli Weilbull ve Rayleigh
dagilimlari ile irdelendiginde, riizgar hizinin 5 m/s degerinden diisiik olmasi sebebi ile bolgenin riizgar
enerjisi potansiyelinin riizgar tiirbininin ¢alisabilmesi icin yetersiz oldugu gozlemlenmistir. Riizgar
enerjisinin hesaplandigi nokta okul binasina yakindir ve 20-30 km. ¢apta kurulmasi 6n goriilen riizgar
tiirbinleri ile riizgar enerjisi kullanilabilir hale getirilebilir. Ancak, ¢aligma alant Anadolu Organize
Sanayi Bolgesi alaninda sinirhi tutulmustur. Bolgenin giineslenme siiresi 7,29 saat ve global ortalama
radyasyon degeri 4,06 kW/m?-giin olarak hesaplanmistir. Kurulum yapilmasi planlanan yerleskenin tam
kapasite ile kullanim1 esnasinda ortalama enerji tiiketimi yaklasik 100 kWh enerji ihtiyact oldugu tespit
edilmistir. Bolgede halihazirda kullamlmayan, 0,0575 km? alan soz konusu enerji ihtiyacimin
karsilanmasi i¢in degerlendirilmistir. Kullanilacak olan giines paneli 345 W giiclinde olup 2027 adet
panel kullanilmistir. Modellemesi yapilan kurulum ile bélgenin enerji ihtiyact 0,65 MW kurulu giigte
glines enerjisi santrali ile saglanmistir. Kurulacak alan farkli bir degerlendirme sahasi olarak kullanilsa
da bolgedeki sanayi tesislerinin bulundugu alan yaklasik olarak ayni giines miktarina maruz kaldigi i¢in
fabrika catilar1 ve belirtilen farkli alanlarda gélgelenme g6z 6niinde bulundurularak giines enerji enerjisi
santrali kurulumuna uygundur.

Anahtar Kelimeler: Giines Enerjisi, Riizgar Enerjisi, Weibull- Rayleigh Dagilimi, Yenilenebilir
Enerji Kaynaklar

ABSTRACT

Recently, the energy needs of industrial zones are met by fossil fuel-based power generation facilities.
Although non-renewable energy sources are preferred for supply security and sustainability, some
industrial enterprises meet their energy needs from renewable energy sources. In this study, the energy
needs of Bagkent University Anadolu OSB Vocational School located in the Anatolian Organized
Industrial Zone were met with wind and solar energy sources. The wind energy potential of the region
is calculated as 79 W / m? for a 50 meter hub height and the average speed is 3 m / s. When the hub
height is evaluated as 100 m, the wind energy potential is 94 W / m? and the average speed is calculated
as 3.6 m/ s. In addition, when the hub height is 150 m, the wind energy potential is 129 W / m? and the
average wind speed is 4.07 m / s. When the wind energy potential in the region is examined by Weilbull
and Rayleigh distributions, it is observed that the wind energy potential of the region is insufficient for
the operation of the wind turbine because the wind speed is less than 5 m / s. The point where the wind
energy is calculated is close to the school building, but wind turbines with a distance of 20-30 km can
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be used to make wind energy available. However, the study area was limited in the area of the Anatolian
Organized Industrial Zone. The sunshine duration of the region is 7.29 hours and the global average
radiation value is 4.06 kW / m2-day. During the full capacity utilization of the planned area, the average
energy consumption is determined to be approximately 100 kWh. An area of 0.0575 km2, which is not
currently available for construction, has been evaluated to meet this energy need. The solar panel to be
used has a rated power of 345 W and 2027 panels have been used. With the modeled installation, the
energy needs of the building were provided by a solar power plant with an installed capacity of 0.65
MW. Although the area to be established is used as a different assessment area, since the area where
industrial facilities in the region is exposed to approximately the same amount of sun, it is suitable for
the installation of a solar power plant considering the roofs of the factory buildings considering shading
in the solar panels.

Keywords: Solar Energy, Wind Energy, Weibull-Rayleigh Distribution, Renewable Energy Sources

1. GIRIS

Giliniimiizde elektrik enerjisine olan ihtiya¢ yogun olarak karbon bazli yakitlarin yakilip yanma
enerjisinin ¢esitli doniisiim yoOntemleri ile elektrige doniistiiriilmesi ile karsilanmaktadir. Yanma
siirecinde agiga cikan CO, CO,, SOx ve NOy gibi yanma firiinleri ¢esitli sekillerde yanmanin
gergeklestigi cevreye ve atmosfere zarar vermektedir. Her ne kadar bu emisyonlar azaltilabilir olsa da
karbon bazli yakitlarin dmiirlerinin kisith oldugu yadsinamaz bir gercektir. Bu nedenle giiniimiizde
yenilenebilir enerji kaynaklarinin olusturulmasi ve uygulanmasi her gecen giin artan bir ihtiyaca
dontsmektedir [1].

Yenilenebilir enerji kaynaklari, kendilerini kisa siirede yenileyebilen kaynaklar olarak
tanimlanmaktadir. Bu kaynaklara 6rnek olarak dalga, gel-git, jeotermal, hidroelektrik, hidrojen, riizgar
ve giines enerjileri ornek verilebilir. Ulkemizde en gok kurulu giice sahip olan yenilenebilir enerji
santrali hidroelektrik olarak karsimiza ¢ikmaktadir. Giinlimiizde ise hidroelektrik santrallerine gore
istenilen yere kurulabilme 6zelligi ve yatirim maliyetinin daha az olmasindan &tiirii riizgar ve giines
enerjisi santrallerine talep artig gostermektedir. Bu duruma 6rnek olarak fabrikalarin elektrik ihtiyacinin
catilarina kurulan fotovoltaik paneller ile karsilanmasi 6rnek gosterilebilir. Benzer metot ile diger
binalarin da elektrik ihtiyaci karsilanabilir [2] .

Anadolu Organize Sanayi Bolgesi’nde yer alan Baskent Universitesi Anadolu Organize Sanayi Bolgesi
Meslek Yiiksekokulu 2019-2020 giiz doneminde 6rgiin egitim ve dgretim hayatina baglamistir. Ankara
- Malikdy’de kurulu olan bu okul Baskent Universitesi’nin {iniversite-sanayi isbirligini temsil eden en
iyl orneklerden biridir. 100 kW kurulu giice sahip olan bu okulun Makine, Endiistriyel Kalipgilik ve
Elektronik Haberlesme programlar i¢in Ongoriilen laboratuar, derslik ve diger mekanlar elektrik
yiiklerini karsilayacak elektrik tesisatina sahiptir [3].

Bu ¢alismada, Anadolu Organize Sanayi Bolgesi’nde yer alan Baskent Universitesi Anadolu Organize
Sanayi Bolgesi Meslek Yiiksekokulu’nun enerji ihtiyaci riizgdr ve gilines enerji kaynaklar ile
karsilanmas1 degerlendirilmistir.

2. MATERYAL ve YONTEM
Calismada Ongoriilen santraller piyasada ticari olarak satilan alt elementlerden tiretilmistir. Bu esasa
dayali materyal ve yontem detayli olarak -asagidaki- alt basliklarda incelenmistir.

2.1. Baskent Universitesi Anadolu OSB Meslek Yiiksekokulu

Baskent Universitesi tarafindan 2019 yilinda agilan Anadolu OSB Meslek Yiiksekokulu sanayinin
ihtiyacina yonelik nitelikli ara elemanin yetistirilmesi i¢in kurulmustur. Kurulan bu okul iiniversite-
sanayii igbirliginin fiziki bir kanit1 olarak Malikdy/Sincan/Ankara’dadir. Okul Anadolu Organize
Sanayii Bolgesi Yonetim Binasinin hemen yaninda yer almaktadir. Cografi koordinatlar1 39.794303,
32.406285°tir. Bu binanin kurulu giicii 100kW olarak kabul edilmistir.
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Sekil 1. Baskent Universitesi Anadolu OSB Meslek Yiiksekokulu

2.2.Santrallerin Kurulmas:1 On Gériilen Bolge
Santrallerin kurulmasi 6n goriilen golge Sekil 2’de belirtilmistir. Bu bolge atil durumda oldugu gibi orta
gerilim trafosuna yakinligindan dolayi se¢ime uygun bolge 6zelligi tasimaktadir.

Yenilenebilir
=Enerji Bolgesi

Universitesi
Anadolu OSB Meslek
Yuksekokulu

nadolu Organize
nayii Bolgesi Yonetim
B

i 2

Sekil 2. Yerlesim Plan

2.3.Riizgar Enerjisi Santrali (RES)

Calismada tasarlanan riizgar enerjisi santrali yatay tip bir riizgar tiirbininden olugmaktadir. Riizgar
tiirbinleri riizgarin kinetik enerjisini, tiirbin kanatlar tizerinden toplayarak mekanik enerjinin bir ¢esidi
olan saft iizerinde donme enerjisine ¢evirir. Bu donme enerjisi ile riizgar tiirbinin iizerinde bulunan ve
saft ile mekanik olarak bagintili olan jenerator tizerinden elektrik enerjisine doniisiir. Ayrica kullanilan
rlizgar tiirbinin bir avantaji ise riizgarin esme yoniine gore kendisini ayarlayabilmesidir.

Riizgarin olugumu ise basing gradyanina baghdir. Basing gradyan: diinyanin donmesinden kaynaklanan
coriolis kuvvetine, diinyanin kendi eksenindeki hareketlerinden kaynaklanan gilinesin gelme agisina
bagli oldugu gibi riizgarlarin olustugu bolgedeki yer sekillerine de baglidir [4].

2.4. Riizgar Hesaplamalari

Riizgar enerjisini degerlendirirken gesitli yiiksekliklerde riizgarin olusum frekanslari ve averaj riizgar
hiz1 en 6nemli kriterlerdir. Bu degerlerin diizgiin hesaplanabilmesi i¢in belirtilen bolgede en az 1 yillik
rlizgar verilerinin edinilmesi gerekmektedir. Edinilen bu veriler siklikla 2 farkli istatistiki yontem ile
degerlendirilir. Bu yontemler rastsal olusumlari inceleyen Rayleigh ve Weibull dagilimlaridir.

Weibull Dagilimi: Weibull dagilimi ile hesaplama yaparken sekil parametresi olan A’nin belirlenmesine
ihtiya¢ vardir. Bu deger, riizgar hesaplamalarinda 1.3 ile 1.6 degerleri arasindadir. Riizgarin belirli
hizlarda olusum frekanslarimin g¢ikarilmasi ile hesaplama, asagida belirtilen formiil kullanilarak
yapilabilmektedir. Boylece sonugta, averaj riizgar hizi hesaplanabilir[5].

k oy k-1 E}k
Fl k) = E(I) & xz0
0 X <0

Rayleigh Dagilimi: Rayliegh dagilimi ile hesap yaparken riizgdr olusum frekanslarinin bilinmesi
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dagilim i¢in yeterlidir. Sonug olarak averaj riizgar hizi hesaplanabilir.

- x = R
fla;o) =—=e /(257 x>0
=

2.5. Giines Enerjisi Santrali (GES)

Calismada tasarlanan giines enerjisi santrali fotovoltaik paneller ile ¢alisan giines santralidir. Fotovoltaik
paneller kendisinin alt eleman1 olan fotovoltaik hiicrelerden meydana gelmistir. Bu hiicreler silisyum
bazli olup p-n junction olarak da ifade edilmektedir. Fotovoltaik panel iizerinde birlesen bu hiicreler
yardimi ile giines enerjisinden dogru akim (elektrik) iiretilebilmektedir. Dogru akim direkt olarak
sistemlerimizde kullanilamadig1 icin bu akimi alternatif akima c¢evirme ihtiyaci bu santrallerde her
zaman vardir. Invertdr yardimu ile fotovoltaik PV panellerin iirettigi dogru akimi son kullanictya yonelik,
iletim ve dagitim hatlarinda kullanilabilecek sekilde alternatif akima ¢evrilmesi gerekmektedir.

Giines enerjisi santrali diinya atmosferinde olan meteorolojik olaylardan etkilenen bir yenilenebilir
enerji ¢esitidir. Havanin bulutlu ya da yagisli olmasi enerji iiretimini etkiler. Ayrica mevsim gegisleri
santraldeki paneller iizerine gelen giinesin agisini etkilediginden santral {izerindeki enerji iiretimi aylik
olarak degiskenlik gdsteren bir parametredir [6].

2.6. Fotovoltaik hiicreler

Fotovoltaik hiicreler P ve N kisimlarindan olusmaktadir. N kisminda negatif elektronlar fazlayken P
kisminda bosluklar (pozitif yiiklii atomlar) fazladir. N kismui {izerine gelen giines enerjisi elektronlari
uyararak daha diisiik enerjili olan P yoniine dogru hareket etmelerini saglar. Sekil 3’de sematik gosterim
verilmistir [7].

Engel Voltap Ortadan Kallavor

Elekiiron Akasa

oA\

Bogluk Akis1 Flcktron Alas
LA map metre
+ - VF

] 1

1 L
Dz Biash

Vo=V, -
c CFTTVE YN PN Baglantst
Volt met Forward Biased

P irction

Sekil 3. Fotovoltaik hiicrenin sematik gosterimi
2.7. Giines Acilari

Fotovoltaik sistemler i¢in gilines acgilar1 enerji liretimini saglayan en 6nemli parametrelerden biridir. Bu
acilar Sekil 4’de gosterildigi gibi tanimlanirlar.
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ESiK YUZEYIN DIKEY
DIKEYi ‘r o

6-'.
(9\)*
Sekil 4. Giines agilariin sematik gosterimi

Yiikseklik acis1 (a): Glinesten gelen 1s1nim ile yeryiizii tizerindeki yatay yiizey arasindaki acidir.

Gilnes azimut agisi (B): Glnes iginlarinin yeryiiziinde tanimlanan kuzey yoniine gore, saat doniis
yoniinde sapmasini gosteren agidir.

Yiizey azimut agisi ( ¥): Yiizeyin normalinin, noktanin bulundugu yerel boylama goére, sapmasini
gosteren agidir.,

Deklinasyon agis1 (8): Diinya ile giines dogrultusunun da yerin ekvator diizlemi ile yaptig1 agidir. Cooper
formiiliiyle hesaplanir

Gelis ag1s1 (0): Panel gibi yere gore egik ylizeyin dikeyi ile giines 151n1 arasindaki ag1 olarak tanimlanur.

Hava kiitlesi (m): Glines 1511 radyasyonun icerisinde ilerledigi atmosfer kiitlesinin, giines solar 6glende
iken 151n radyasyonun i¢inden gececegi atmosfer kiitlesine orani olarak tanimlanir.

Zenit agis1 (0z): Yatay yiizeyin normali ile giines 1sinlar1 arasinda olusan agidir.

Enlem agis1 (®): Ekvator diizlemi ile bulunan noktanin yerden diinyanin merkezine olan radyal ¢izgi
arasindaki ag1 olarak tanimlanir.

Saat agis1 (w): Zamanin agisal Olciisii olarak tanimlanir ve bir saat 15° boylama esittir.

Egim acis1 (S): Yeryiiziinde tanimlanan noktanin yatay yiizeyi ile egik yiizeyi arasinda kalan ag1 olarak
tanimlanir.

Gelis agis1 (0): Glines 1sininin panel tizerine nasil diistiigiinii ifade etmek i¢in kullanilir.

2.8. Giines Santrallerinde Uretilen Enerjinin Hesaplanmasi
Gines enerjisi santrallerinde enerji iiretiminde {iretilen elektrigin hesaplanmasi i¢in asagidaki ifadeden
yararlanilabilir.
E=AxrxHxPR
Burada;
Uretilen Elektrik Enerjisi (E): kWh cinsinden
Toplam Panel Alani (A): m? cinsinden
Panel Verimi (r): % olarak
Yillik Averaj Solar Radyasyon (H): kWh/m2.y cinsinden
Performans Orani (PR): % olarak hesaplanabilir. [8]
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3. BULGULAR
Bulgular asagidaki alt bagliklarla incelenmistir.

3.1.Riizgar Enerjisi Santrali icin Hesaplamalar
Riizgar enerjisi igin hesaplamalar ¢esitli yiiksekliklilerde (50m, 100m ve 150m igin) gerceklestirilmistir.

e 50 m icin riizgar hesaplamalari

50 m ytikseklik i¢in riizgar yon frekansi giilii, riizgar hiz giilii, riizgar giicii giilii averaj gii¢c yogunlugu,
averaj riizgar hizi, rayleigh ve weibull dagilimlan ile averaj riizgar hizlar1 hesaplanmistir. Yapilan
hesaplama sonucunda averaj riizgr hiz1 3.1m/s ve averaj riizgar giicii 79W/m? olarak bulunmustur.

50m i¢in Averaj Ruzgar Gucu Yogunlugu 50m icin Averaj Rigar Hizi

3.05

0
W

Riizgar Giicti Yogunlugu (W/mA2)
Rizgar Hizi (m/s)
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o

20 40 60 =0 100 o0 a0 50
% Ruizgar Olusum Frekansi % Ruzgar Olusum Frekansi

Sekil 5. 50 m i¢in averaj riizgar giicii yogunlugu ve 50 m averaj riizgar hizi
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Sekil 6. 50 m i¢in riizgar yon frekansi giilii (sol), riizgar hiz giilii ve riizgar giicii giilii (sag)
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Sekil 7. 50 m i¢in Weibull (solda) ve Rayleigh dagilimlar

e 100 m icin riizgiar hesaplamalari

100 m yiikseklik i¢in riizgar yon frekansi giilii, riizgar hiz giili, riizgar giicti giilii averaj gili¢ yogunlugu,
averaj rlizgar hizi, rayleigh ve weibull dagilimlan ile averaj riizgar hizlar1 hesaplanmistir. Yapilan
hesaplama sonucunda averaj riizgr hiz1 3.6m/s ve averaj riizgar giicii 94W/m? olarak bulunmustur.
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100m igin Averaj Ruzgar Gucu Yogunlugu 100m igin Averaj Riuzgar Hizi
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Sekil 8. 100 m i¢in averaj riizgar giicli yogunlugu ve 100 m averaj riizgar hizi
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Sekil 9. 100 m i¢in riizgar yon frekans: giilii (sol), riizgar hiz giilii ve riizgar giicii giilii (sag)
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Sekil 10. 100 m i¢in Weibull (solda) ve Rayleigh dagilimlar

e 150 m icin riizgar hesaplamalari

150 m ytikseklik i¢in riizgar yon frekansi giilii, riizgar hiz giilii, rliizgar giicii giilli averaj gii¢ yogunlugu,
averaj rlizgar hizi, rayleigh ve weibull dagilimlan ile averaj riizgar hizlar1 hesaplanmistir. Yapilan
hesaplama sonucunda averaj riizgar hiz1 4.07m/s ve averaj riizgar giicii 129W/m? olarak bulunmustur.

150m icin Averaj Ruzgar Guciu Yogunlugu 150m icin Averaj Ruzgar Hizi
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Sekil 11. 150 m i¢in averaj riizgar giicii yogunlugu ve 150 m averaj riizgar hizi
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Sekil 13. 150 m i¢in Weibull (solda) ve Rayleigh dagilimlari

3.2.Giines Enerjisi Santrali icin Hesaplamalar

Bolgede halihazirda kullanilmayan, 0,0575 km? alanda sz konusu enerji ihtiyacinin kargilanmasi igin
degerlendirilmistir. Kullanilacak olan giines paneli 345 W giiclinde olup 2027 adet panel dngdriilmiistiir.
Toplamda 15kW DC giicii igin iiretilen invertorlerden 24 adet kullanilmisti. Modellemesi yapilan
kurulum ile bdlgenin enerji ihtiyact 0,65 MW kurulu giicte giines enerjisi santrali ile saglanmistir.
Kurulan giines enerjisi santrali yillik 967.8 MWh elektrik enerjisi iiretebildigi anlasilmistir.

Sekil 14°de belirtilen mavi alan Anadolu OSB y&netim binasini, turuncu alan Bagkent Universitesi
Anadolu Organize Sanayi Bolgesi Meslek Yiiksekokulu binasinin oldugu yeri, kirmiz alan ise kurulan
Giines Enerjisi Santralinin yerini gostermektedir.

Sekil 14. Giines santralinin yerlesimi

4. SONUCLAR VE ONERILER
Bagkent Universitesi Anadolu OSB Meslek Yiiksekokulunun ihtiyaglarin1 karsilamak igin secilen
yenilenebilir enerji bdlgesine giines ve riizgdr enerjisi santrallerinin kurulmasi i¢in bir 6n c¢aligma
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yapilmistir. Kurulacak bir riizgar tiirbini 50 metre hub yiiksekligi i¢in 79 W/m? ve ortalama hiz 3 m/s
olarak hesaplanmistir. Hub yiiksekligi 100 m olarak degerlendirildiginde, riizgar enerjisi potansiyeli 94
W/m? ve ortalama hiz 3,6 m/s olarak hesaplanmistir. Buna ek olarak hub yiiksekligi 150 m oldugunda,
riizgr enerjisi potansiyeli 129 W/m? ve ortalama riizgar hiz1 4,07 m/s olarak hesaplanmustir. Bolgedeki
rliizgar enerjisi potansiyeli Weilbull ve Rayleigh dagilimlar ile irdelendiginde, riizgar hizinin 5 m/s
degerinden diisiik olmasi sebebi ile bolgenin riizgdr enerjisi potansiyelinin riizgdr tiirbininin
calisabilmesi icin yetersiz oldugu gozlemlenmistir. Kurulacak giines enerjisi santrali ile 0,65 MW kurulu
giicte giines enerjisi santrali ile yillik 967.8 MWh elektrik enerjisi tiretebildigi gdzlenmemistir. Bu sartlar
altinda bdlgeye giines enerjisi santrali kurulmasi uygundur.

Bu 6rneklem g¢alismanin sonucu iizerinden asagidaki oneriler gelistirilmistir.

1.Plot bir glines enerjisi santrali ve ya piranometre ile giines dl¢lilerinin uzun donem gergeklestirilebilir.
2.Plot bir riizgar enerjisi santrali ve ya kap anemometre ile riizgdr Olciilerinin uzun dénem
gerceklestirilebilir.

3. Giines takip sistemi ile giines enerjisi santralinin maksimum g¢aligma sartinda ne kadar elektrik
iiretebileceginin hesaplanabilir.
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OZET

Diinyada fosil yakitlarin ¢ok fazla tiiketilmesi ¢evre kirliliginin yani sira kiiresel 1sinmaya neden
olmaktadir. Kiiresel 1sinmayla ortalama sicakliklarda artis olmakta ve bu durum canlilar1 ve birgok
sektorii olumsuz etkilemektedir. Artan niifus ile artan enerji talebi enerji ihtiyacinin ¢evreye olumsuz
etkileri olmayan yenilenebilir enerji kaynaklarindan karsilanmasini zorunlu kilmaktadir. Yenilenebilir
enerji kaynaklar icinde giines enerjisinin potansiyeli biiyiiktiir. Ulkemizde 6zellikle Giineydogu
Anadolu Bolgesinde son yillarda bu alanda yatirimlar artmistir. Bu ¢alismada, Gilineydogu Anadolu
Bolgesinde bulunan Batman ili 6lgeginde, fizibilite raporu mahiyetindeki 0rnek caligmayla giines
enerjisi potansiyeli arastirilmistir.

Bunun i¢in; Batman Universitesi Bati Raman Kampiisii’niin elektrik ihtiyacinin %83’ii giines enerji
santrali(GES) tesisiyle karsilanmaya calisilmistir. Projenin hesaplama kisimlarina gegmeden once,
konunun daha iyi anlagilmas1 i¢cin GES tesisleri hakkinda genel bilgiler verilmistir. GES tesislerin
avantajlarindan bahsedilmistir. Proje alan1 olan Bati Raman Kampiisiiniin GES tesisleri kapsaminda
ozellikleri agiklanmistir. Bu calismayla tiiketilen enerjinin biiyiik kisminin GES ile karsilanmasi
durumunda, giines santralinin ilk kurulum maliyetinin ne kadar olacagi, toplam ne kadar enerji elde
edilecegi, elde edilen net enerjinin getirisinin ne kadar olacagi, elde edilen enerjinin birim maliyetinin
ne kadar olacagi, kurulum ve igletme maliyeti toplaminin yani toplam giderin elde edilen gelirle kag
yilda geri kazanilacagi hesaplanmaistir.

Bu sonuglara ulasmak icin, dncelikle tesisin ilk yatirim maliyeti hesaplanmustir. {1k yatirim maliyetleri
kapsaminda olan arazi bedeli ve trafo bedeli, liniversitenin kendi arazisi ve trafosu kullanildig1 i¢in
eklenmemistir. Proje ve onaylama giderleri, GES sistemi kurulum malzemeleri, izleme sistemi, kamera
sistemi, tel orgii, cevre aydinlatma ve iletim hatt1 kurulum giderleri kapsaminda hesaplanmustir.

Isletme giderleri ise tesis faaliyete gegtikten sonraki giderlerdir. Bu kapsamda olan giderler; rutin bakim
ve agir bakim giderleri, sistemin verimliligini anlamak i¢in uzaktan izleme ve raporlama gideridir.
Guvenlik ve panel temizligi ihtiyact giderleri yine tiniversite personelleri tarafindan karsilanacagi i¢in
dahil edilmemistir.

Kurulmasi planlanan GES tesisimizin iiretecegi enerji, tesisin kurulacagi bolgenin konum bilgileri
girilerek PVGIS programiyla hesaplanmistir. Tesisin hesaplanan toplam kurulum giderleri ve tesis dmrii
boyunca isletme giderlerinin toplami 25 yillik hesaplanan net enerjiye boliinerek liretilen enerjinin birim
maliyeti $0,022 olarak bulunmustur. Tesis 6mrii 25 yil kabul edilmistir. Yillik net enerji hesaplanirken
her yil i¢in 1% verim diisilisii ¢ikarilmistir. Biitliin yillar toplanarak 25 yillik iiretilen net enerji
bulunmustur.

Uretilen y1llik net enerji geliriyle de Bat1 Raman GES santrali toplam kurulum ve isletme giderinin 6
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yil 8 ayda karsilandigi belirlenmis ve santralin 25 yillik 6mrii dikkate alindiginda 18 yil, 4 ay boyunca
kar elde edilecegi anlagilmistir. 25 yil boyunca elde edilen 77.308.987 kWh net enerjiden $9.960.178
gelir elde edilmektedir. Bu degerden toplam gider olan $1.703.000 diisiildiigiinde net gelir $8.257.178
olmaktadir. Bu gelir yerli payr katkis1 veya tesvik olmadan hesaplanan miktarlardir. Tesvikle bu
miktarlar daha da artacaktir. Bu yiizden siirdiiriilebilir bir gelecek i¢in; GES tesisleri gibi yenilenebilir
enerji santrallerinin ¢evreye zararsiz olmasinin yaninda karli bir yatinm olmasindan dolay1 da dzel
sektor tarafindan yatirimlarin artirilmasi ve devlet tarafindan da bu projelere tesvik verilmesi
gerekmektedir.

Anahtar Kelimeler: Batman Universitesi, Bat1 Raman Kampiisii, giines enerjisi, giines enerji santrali

ABSTRACT

Too much consumption of fossil fuels in the world causes global warming as well as environmental
pollution. Global warming increases average temperatures and this situation affects adversely the living
things and the many sectors. The growing population and the increasing energy demand make it
compulsory to meet from renewable energy sources that do not have negative effects on the environment.
Among renewable energy sources, solar energy has a great potential. In our country, especially in
Southeast Anatolia Region, investments in this field have increased in recent years. In this study, the
solar energy potential was investigated in the feasibility report scope in Batman province in Southeastern
Anatolia.

For this; 83% of Batman University West Raman Campus's electricity needs were met by solar power
plant (SPP). Before studying on to the calculation parts of the project, general information about the
SPP facilities has been provided for a better understanding of the issue. The advantages of GES facilities
have mentioned. The features of the West Raman Campus, which is the project area are explained in
the scope of SPP facilities.

In the project that most of the energy consumed by this study is met with GES, how much will be the
initial installation cost of the solar plant, how much energy will be obtained in total, how much will the
net energy obtained, how much will be the unit cost of the obtained energy, the total cost of installation
and operation, so, it is calculated that how many years of the total expense will be recovered with the
income obtained.

In order to achieve these results, first investment cost of the facility is calculated. Land cost and
transformer cost, which is within the scope of initial investment costs, haven’t added since the
university's own land and transformer are used. Project and approval costs, installation materials of GES
system, monitoring system, camera system, wire netting, environmental lighting and transmission line
have been calculated within the scope installation expenses.

Operational expenses are the expenses after the facility is operational. Expenses in this scope are routine
maintenance and heavy maintenance costs, remotely monitoring and reporting costs to understand the
efficiency of the system. Security guard and panel cleaning expenses haven’t added since they will be
covered by university staff. The energy to be generated by our planned GES facility has calculated by
the PVGIS program by entering the location information of the region where the facility will be installed.
Sum of the total installation costs of the plant and the total operating costs over the life of the plant are
divided to the calculated net energy for 25 years. And the unit cost of the generated energy is found to
be § 0.022. The service life of the plant is assumed to be 25 years. When calculating the annual net
energy has been considering 1% reduction in panel efficiency per year. All the years were collected and
the net energy produced for 25 years has found.

It was determined that the total installation and operation expenses of the West Raman SPP plant was
covered by the annual net energy revenue generated in 6 years and 8 months. And considering the 25-
year life of the power plant, it is understood that the profit will be obtained for 18 years and 4 months.
It is obtained $ 9,960,178. an income with 77,308,987 kWh produced energy over the 25 years. Net
income is $ 8,257,178 when the total expense of $§ 1,703,000 is deducted from this value. These income
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are the amounts calculated without the contribution or incentive of the domestic share. With the
incentive, these amounts will increase. Therefore, for a sustainable future; In addition to being harmless
to the environment, renewable energy power plants such as GES facilities are a profitable investment
and investments should be increased by the private sector and incentives given to these projects by the
government.

Keywords: Batman University, West Raman Campus, solar energy, solar power plant

1.GIRIS

Glintimiizde iilkelerin ekonomik ve sosyal kalkinma i¢in en 6nemli sorunlarindan birisi de ucuz, temiz,
giivenilir ve kolay elde edilebilen bir enerji kaynagi saglamaktir. Bu amagla yeni ve yenilenebilir enerji
kaynaklar ile etkin ve ucuz enerji tretim/kullanim teknolojilerinin gelistirilmesine yonelik yogun
arastirmalar siirdiirilmektedir [1].

Niifusun artmasi, endiistrilesme ile birlikte sehirlesmenin yayginlagsmasi enerji gereksinimini arttirmakta
ve beraberinde fosil yakitlara olan ihtiyaci da arttirmaktadir. Fosil yakitlara olan talep ve fosil yakat
kaynaklarinin titkenmesi fosil yakit kaynaklarinin fiyatini1 da arttirmaktadir. Fosil yakitlar yakilmalar
sonucu ¢evreye CO; gibi sera gazlarini yayarak cevre kirliliginin yanisira, sera etkisiyle i1sinmaya da
neden olarak kiiresel ortalama sicakliklarda artisa neden olarak kiiresel 1sinmayi tetikler [2].

Son yiizyilda artan CO, derisimi nedeniyle, diinyamizin ortalama sicakliginda bir artma oldugu
saptanmistir. Diinya sicakliginin artmasi, yeryiiziine yakin yerlerde isinmaya, hava kiirenin yukari
kisimlarinda sogumaya neden olarak yiiksek basing sistemlerini etkileyecektir. Basing sistemlerinin
etkilenmesiyle de asir1 hava olaylar goriilecektir [1].

Enerji tiretimi ve kullanimu ile ilgili baz1 degisiklikler yapilarak, sera etkisinin olugsmasina neden olan
bu gazlarin azaltilmas1 miimkiindiir. Yenilenebilir enerji kaynaklari, fosil enerji kaynaklarina kiyasla,
insan ve ¢evresi bakimindan daha az zararli olan, giines, hidrolik, riizgar, jeotermal, biyokiitle ve deniz
enerjileri gibi dogal enerji kaynaklaridir [1].

Cin, Almanya, Amerika Birlesik Devletleri, Japonya, Rusya gibi iilkelerde, giines enerjisine bilyiik
yatirnmlar yapilmaktadir. Bu iilkeler, son teknolojik ilerlemelerle giines enerjisinden yararlanmak igin
giin 1513101 az oldugu bolgelerde bile giines enerjisinden yararlanabilmektedirler. Ornegin Almanya,
Tiirkiye’den daha az giinesli giin sayisina sahip olmasina ragmen iilkemizden 46 kat daha fazla giines
enerjisi elde edebilmektedir. Bdylece bu alandaki teknolojisini ve yatiriminin biiyilikliiglinii ortaya
koyabilmektedir|[3].

Tiirkiye nin yenilenebilir enerji kaynaklar1 agisindan iyi bir potansiyeli vardir. Ozellikle bu potansiyel
giines enerjisinde belirgindir. Avrupa ve diger birgok iilkeye gore lilkemizin yillik giineslenme siiresi
daha fazladir [4]. Almanya en fazla 1130 kWh/m2-y1l 1sinim miktarina sahipken, Diinyadaki giines
enerji sistemlerine en fazla yatirim yapan iilkeler arasindadir[5].

Ulkemizin yillik bazda en fazla giines alan bdlgesi Giineydogu Anadolu Bolgesi’dir. Bunu Akdeniz
bolgesi takip etmektedir. Glineydogu Anadolu Bolgesi’ne gelen yillik toplam giines enerjisi miktar1 1460
kwh/m2 ve toplam giinesleme siiresi 2993 saattir[4].

Giineydogu Anadolu Bolgesi’nde bulunan Batman’a giinesten gelen radyasyon miktar1 2016, 2017 ve
2018 yillarina gére ortalama yaklagik olarak 1725 kwh/m?dir. Yapilmak istenen projenin verimliliginin
yiiksek ve geri kazamim siiresinin kisa olmasi i¢in en az 1200 kwh/m? radyasyona sahip olmasi
gerekmektedir[6]

1.1.Giines Enerji Santralleri(GES) ile Elektrik Uretiminin Avantajlari

Fotovoltaik sistemlerin diger enerji kaynaklari ile karsilastirildiginda enerji tretiminde istiinliikleri
vardir. Bu sistemle, merkezi bir enerji liretimi olmay1p onun yerine dagitilmis yerel enerji liretimi vardir.
GES’te iiretilen enerji yerinde kullanilir ve bu nedenle dagitim maliyeti ortadan kalkar. Elektrik sebekesi
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gitmeyen yerlerde elektrik iiretilmesine imkan saglar. Sinirsiz bir enerji olup, yakit maliyeti yoktur.
Kurulum maliyeti yiiksek olsa da isletme maliyeti diigiiktiir. Cevreci bir enerji kaynagidir. GES’ler
sigorta  sirketleri tarafindan sigorta edilebilmektedir. Diger enerji kaynaklar1 sigorta
edilemeyebilmektedir. GES’ler sayesinde tarima elverisli olmayan kurak ve tashk araziler
degerlendirilebilmektedir[7].

1.2.Fotovoltaik Sistem

1.2.1.Fotovoltaik Sistemin Elemanlari, Calisma Prensibi ve Fotovoltaik Panel

Fotovoltaik sistemler giines enerjisinden elektrik iiretiminde diisiik maliyetle, ihtiyaci karsilayabilecek
miktarda elektrik enerjisi liretebildiginden tercih edilmektedir. Bu sistemi kurabilmek i¢in oncelikle bir
proje yapilmali, sonra akii grubu, regiilator, ¢evirici, ve yardimer devreler ile sistem kurulumu baglar.
Solar panel sayist kullanim amacina ve alamin biiyiikliigiine gore degismektedir. Uretilen enerjiyi
artirmak icin panel sayisinin da dogru orantili bir sekilde artmasi gerekir. Sistemde akim ve voltaji
diizenlemek i¢in ve sarj dengesini saglamak i¢in regiilator(sarj kontrol cihazi) kullanilmalidir. Giines
pillerinin yapiminda daha uygun bir malzeme olan silikon kullanilmaktadir. Solar paneller %15-20
arasinda verimle elektrik tretir. Tiirkiye’de bolgeden bolgeye degismekle beraber kigin maksimum 7
saat yazin ise 11 saat olarak elektrik tiretilebilmektedir[3].

Nasil Cahisir?

Solar Panel + Giin Isigi = Elektrik
Enerjisi

fotonlar: dogru akima gevirir

( ‘ Solar paneller ginesten gelen J

o TOketime gore, sebeke ile
alternatif akim alig-verigi
gerceklesir

rrrrr

Sekil 1.Fotovoltaik sistem[3]

Gines panelleri daha uygun bir malzeme olan silikon tiirlii kristal hiicrelerin panel tiiriine ve ¢esidine
gore biiyilik-kiigiik, az veya fazla sayida yerlestirilerek olusturulur. Bu hiicreler giines 1sinlarimi tutup,
invertor kismina iletme 6zelligine sahiptir[8].

Gines 1smlart DC akimi 6zelliktedir ve Diinya’da kullanilan akim AC ozelliktedir. Bu nedenle kristal
hiicreler tarafindan absorbe edilen 1s1nlarin invertor(cevirici) ile AC akima dondstiiriiliip, depolanmasi
icin akiiye iletilmelidir. Bu sayede enerji depolanarak ihtiya¢ halinde kullanilmas1 saglanmaktadir[8].

Sistemde elektrik panosu da olmalidir. Elektrik panosu; asir1 gerilim, kisa devre, sebeke dalgalanmalari
gibi durumlarda olumsuz etkiyi en aza indirerek GES’in giivenli bir sekilde ¢aligmasini saglar. GES’i
kuracagimiz alanda trafo’nun da bulunmasi gerekir. Ciinkii ¢eviriciden gelen AG akimi1(400 volt) sebeke
hattina verilirken uygun OG gerilim seviyesine(31,5 kV-15i8 kV gibi) getirmek ig¢in trafo
gerekmektedir[5].
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Sekil 2.Fotovoltaik sistem elemanlar1 [9]

Asagida Sekil.3’de bir giines panelinin hangi katmanlardan olustugu gosterilmistir. Distan disa(ya da
iistten alta) bu katmanlar; aliminyum cergeve-temperli cam- kapsiil-giines pili(ortada)-kapsiil-yalitkan
pet-baglant1 kutusu olarak isimlendirilir[10].

e s anodize aluminyum cergeve

»——— Yuksek Isik Gecgirkenli Temperli Can

~ i Encapsulant

\ Fotovoltaik Giines Pilleri

Encapsulant

\ Yalitkan Ped

Junction Box

Sekil 3. Glines Paneli Katmanlari[10]

1.2.3.Fotovoltaik Sistemin Kullamim Alanlar

Giines enerjisinden, dogrudan 1s1 enerjisi olarak, elektrik enerjisine ¢evrilerek ya da hidrojen enerjisine
donustiiriilerek yararlanilabilmektedir[3]. Giines panellerinin bir¢ok alanda kullanim imkani vardir.
Ozellikle elektrigin olmadig yerlerde kullanilan giines panelleri, giiniimiizde artik elektrik tasarrufu
saglamak ya da elektrik {iretmek i¢in de kullanilmaktadr.

Glines panellerinin baslica kullanim alanlari; elektrik {iretiminde, tarimsal sulamada, sicak su elde
etmede, kol saatlerinde, giines enerjili lamba {irlinlerinde, yemek pisirmede (giines firinlari), temiz ve
igilebilir su elde etmede(suyun damitilmasi), trafik isaret ve isaret¢ilerinde, uzay araglarinda,
kullanilmaktadir[9]. Ayrica, bitkisel {irlinlerin kurutulmasinda, yapilarin 1sitilmasinda, ylizme havuzu ve
limonluk 1sitilmasinda ve iklimlendirmede de kullanilmaktadir[3].

Ulkemizde giines enerjisi daha ¢ok sicak su elde etmede kullamlmaktadir[11]. Son yillarda elektrik
iiretme amaciyla kurulan GES’lerin say1s1 da hizla artmaktadir.

2. YONTEM

Giineydogu Anadolu Boélgesinde bir ilimiz olan Batmanda, Batman Universitesi, Bati Raman
Kampiisiinde harcanan elektrik enerjisinin biiyiik bir kismi1 olan 2208 kWp enerjinin giines panelleriyle
karsilayacak sistemin kurulum maliyeti ve isletme giderleri yapilan piyasa hesaplanmistir. Kurulacak
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sistemde 6900 fotovoltaik panelden aylik bazda ne kadar enerji iiretilecegi Bat1 Raman GES’in konum
bilgileri girilerek PVGIS programiyla simiile edilip hesaplanmistir. GES’in hesaplanan toplam kurulum
ve isletme giderlerinin toplaminin bu sistemle ne kadar siirede GES’ten elde edilen net enerji geliriyle
karsilanacagi ve GES’in toplam getirisinin ne kadar olacag: hesaplanmstir.

3. BULGULAR

3.1. GES’in Kurulabilecegi Alanlarin Ozellikleri ve Kurulumda Dikkat Edilmesi Gerekenler:
Glines panelleri gilines 1sinlarin1 en iyi derecede alabilecek agida ve giineye bakacak sekilde monte
edilmelidirler. Ayrica giines sehpasinin kurulacagi alanin diger giines sehpalarindan veya bagka
engellerden(agag, yabani ot, yapi, yiiksek gerilim hatt1 vb) gélgelenmeyecek bir yerde olmasina dikkat
edilmelidir. GES sistemi hem yazin hem de kigin kullanilmasi planlaniyor ise giines sehpasi egim agisi
o bolgenin enlem agisiyla ayni olmalidir. Enlem agisinda yerlestirilirken arazinin egimi de gdzoniinde
bulundurulup ayarlanmalidir[12].

GES’in kurulacagi arazi, nehir yatagina yakin ve heyelen riski yliksek olan yamacglarda olmamalidir.
Arazimizde ¢ok fazla gukur ve tiimsekler olmamalidir. Cilinkii araziyi diizeltmek igin is makinasi
gerekecektir. Ayrica ¢ok sert kayalardan olusan bir zeminde de panel ayaklarimi ¢cakmak i¢in ekstra
maliyet olusmaktadir. Arazimiz tarima elverissiz bir arazi olmasina 6zen gosterilmelidir. Arazimiz beton
santralleri, tag ocaklar1 gibi toz yaratan tesislerden uzak olmalidir. Panellerimiz tozlandiginda verimi
diisecektir. Ayrica, tesisi kurmadan once arazi hak sahiplerinden muvafakatname alinmalidir. Yoksa
kurulduktan sonra ¢ok ciddi problemlerle karsilasabiliriz[13].

GES’te {iretilen enerjinin sehir sebekesine baglantisi TEDAS(Tiirkiye Elektrik Dagitim Anonim
Sirketi)’nin gosterdigi baglant1 noktasina yapilabilmektedir. O yiizden bu 6nceden arastirilip arazinin
yeri buna gore belirlenmelidir. Ayrica, enerjimizi baglanti noktasina gdtiiren nakil veya iletim hattimizin
diiz olmas1 maliyet agisindan avantaj yaratmaktadir. S ¢izerek giden bir hatta ekstra direkler atilmasi
gerekmekte ve maliyet artmaktadir. Ayrica iletim hatti bagka hak sahiplerinin arazisinden gececekse
onceden gerekli izinlerin alinmas1 6nem arz etmektedir. Segecegimiz yerin hava kosullar1 da dnemlidir.
GES’i kuracagimiz yerin 1 yil i¢inde kag giini sisli, kar yagisl veya yagmurlu olduguna dikkat etmek
gerekir. Bazen ayni ilde dahi topografik farkliliklarla hava kosullar1 degiskenlik gdsterebilmektedir[13].
GES’i kuracagimiz araziye yol gidiyor olmasi da ilk yatirnm maliyetini diisiireceginden dnemlidir.
Giines panellerini kuracagimiz yerin kuslarin go¢ giizergahi tizerinde olmamasi gerekmektedir. Biiyiik
stiriiler halinde ucan kuslardan diisen asitli kus digkilar1 panellere zarar verebilir[13].

3.2. GES’in Kurulmasi Planlanan Bati Raman Kampiisiiniin Ozellikleri:

Kampiiste GES’in kurulacag1 yer giineye bakan yamacta kendinden dogal egimli bir bolgededir. Tlk
kurulum maliyetini diigirmek i¢in asagidaki resimde goriildiigii lizere yola yakindir. Kuslarin go¢
giizergahinda degildir. Yakininda maden ocag1 veya beton santrali gibi toz yaratan tesisler yoktur. Arazi
iniversiteye ait oldugundan arazi kullanim muvafakatnamesi alma gibi bir sorun ¢ikmayacaktir. Bu
sayede iletim hatt1 da diiz bir dogrultuda ¢ekilebilecek ve kurulum maliyetinde avantaj olusturacaktir.
Yerlestirilecek bolgede hafriyat isinin olmayacagi yerler mevcuttur. 6900 fotovoltaik panel
kullanilacagindan ve herbir panelin alan1 yaklasik 2 m? oldugundan, panelleraras1 mesafede gozoniinde
bulundurularak yaklasik 15 doniim araziye ihtiya¢ vardir. Yeterli alan mevcuttur. GES kurulacak arazi
egimli ve kismen taslik oldugundan tarima elverisli degildir.

Kurulacak GES tesisinin karli ¢ikmasi i¢in 1 m? de 1200 kwh giines radyasyonuna sahip olunmasi
gereklidir. Bati Raman kampiisiinde tesisin kurulacagi yerde bu yaklagik 1725 kwh’tir. Batman’da
yagish giin sayis1 81 giindiir. Yazlar1 sicak ve kurak, kiglar genellikle yagish ve sisli gegmektedir.
Batman’da yillik sisli giinler sayis1 ortalama 21.9 giindiir. Genellikle Kasim, Aralik, Ocak, Subat’ta kig
aylarinda sisli giin sayis1 yaklasik ortalama 4 giindir[6],[14].

GES tesisi 10 ay gilines goren bir bolgede[12] kurulacagindan yaz kis kullanilacak sekilde paneller o

bolgenin enlem agistyla monte edilecektir. Batman’in enlem agis1 37,882 dir. Bu nedenle yaklasik 38%°lik
bir aciyla yerlestirilecektir. Arazinin egimi %25-35 arasinda degismektedir.
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Sekil 4. at1 raman kampiisii glines anellerinin rlestiﬁlsrflek isténildigi arazi

Kampiis i¢inde Tedas’in baglanti noktalar1 olup, 5 adet de trafo binasi bulunmaktadir. Trafo binalarinin
GES’e mesafeleri Sekil 5’te verilmistir. [letim hatt1 maliyetini diisiirmek i¢in en yakin 2 trafoya baglanti
yapilacaktir.

Kamu kurumlarmin bu konuda bir avantaji da bulunmaktadir. Yayinlanan Cumhurbaskanlig
Kararnamesiyle kamu kurumlar1 5000 kW’a kadar kurulum yapabilecek ve iiretilen fazla enerji 10 yil
stire ile tiiketilen fiyattan sebekeye verilebilecektir[5]. Projemizde yerli katki bedeli eklenmemistir. Yerli
katki bedeli ya da alinabilecek bir tesvik projemizin geri kazanim siiresini daha da kisaltacaktir.

GES’in kurulacagi Bat1 Raman Kampiisiiniin 2018 yilinda tiikettigi elektrik enerjisi miktar1 4.004.111
kWh’tir[15]. Bu projeyle elektrik ihtiyacinin 3.330.000 kWh’i karsilanacaktir. Yani ihtiyacin
yaklasik %831 karsilanmasi planlanmaktadir.

Sekil 5. Bati raman kampiisiindeki trafo yerleri ve GES’e mesafeleri
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3.3. GES’in Toplam ilk Yatirnm Maliyet Analizi

Tesisin toplam kurulum maliyet analizi hesaplanirken proje ve onay giderleri, tesisin tim kurulum
malzeme giderleri ve montaj isciligi, nakliye hesaba katilmistir. Kurulum maliyeti i¢inde all risk sigorta,
scada izleme sistemi, cevre aydinlatma, tel orgii, kamera sistemi de dahildir. Arazi {iniversiteye ait
oldugundan arazi bedeli hesaba katilmamistir. GES tesisinin kurulacagi yere yakin iiniversiteye ait 2
adet trafonun olmasindan dolayi trafo bedeli de hesaba katilmamistir. Bunlar da kurulum maliyeti geri
kazanim siiresini kisaltmaktadir. Toplam {iretilen net enerji ve bunun sonucunda net gelir hesaplanirken
rutin bakim ve agir bakim masraflari(invertor ve sistem), veri izleme sistemi gideri ve verim diisiisti gibi
tesis igletmedeyken geliri diisiiren etkenler de hesaba katilmistir. Yani kurulum maliyetinin geri kazanim
stiresini hesaplamada isletme giderleri gozoniinde bulundurulmustur. Giivenlik gorevlisi ve panel
temizligi gideri eklenmemistir. Tesis iiniversite kampiisii i¢inde oldugundan, tesisin giivenligi
iiniversitenin kendi giivenlik gorevlileri tarafindan saglanacak ve panel temizligi de iiniversite temizlik
elemanlar1 tarafindan yapilacaktir. Kurulmasi disiiniilen sistemin genel oOzellikleri asagida
verilmistir[16];

Tesis Tipi : Sebeke baglantili (On Grid) , 6z tiikketim amacgh sistem olup, iiretilen enerji
elektrik dagitim sebekesine verilecek ve yeni cikacak yonetmelik ile aylik bazda isletme tiiketimi ile
mahsuplasilacaktir.

Konstriiksiyon : Arazi Tipi Celik Konstriiksiyon

Fotovoltaik Modiiller: 320 Watt, Polikristal tip

inverter : String inverter (ABB PVS-100kW)

Baglanti Tipi : Panel — Invertér — AG Panosu — Tesis Trafosu

Topraklama : Tesis topraklamasi

PV Data izleme : ABB Inverter izleme

Scada Sistemi : RTU Sistemi (Dagitim Sirketi — OSB Igin)

Tesisin toplam kurulum maliyeti asagida Tablol’de verilmistir. Kurulum maliyetine tesisin tiim
malzeme giderlerinin yaninda; proje ve onay giderleri, ¢cevre aydinlatma, kamera sistemi, tel orgii,
malzeme nakliyesi, iletim hatt1 giderleri gibi harici giderler de eklenmistir.

Tablo 1. 2208 kWp DC giines enerji sistemi kurulum gider kapsami[16].

Kurulu Kurulu Panel
No Aciklama Giic AC | Giig DC | Adedi Birim | Miktar
(KWe) | (KWp)
1 |PROJE ve ONAY GIDERLERI Adet 1
2 |STRING INVERTOR ( ABB PVS-100-TL ) 100 Adet 20
3 |URETIM IZLEME (UZAKTAN iZLEME-ABB) Set 1
4 [KONSTRUKSIYON MALZEME(Arazi tipi) Set 1
5 |KONSTRUKSIYON MONTAJ iSLERI Set 1
6 [KONSTRUKSIYON NAKLIYESI Adet 4
7 [DC KABLO Set 1
8 |ACKABLO Set 1
9 |AC- DC PANOLAR Set 1
10 |GES ELEKTRIK ISLERI 1000 2208 6900 Set 1
11 [TOPRAKLAMA ISLERI Set 1
12 |OSB-EDAS RTU&SCADA iZLEME SISTEMI Set 1
13 |ALL RISK SIGORTASI Set 1
14 320 WATT POLIKRISTAL PV PANEL ( CW Adet 6900
ENERJI CWT320-72P 25 YIL SIGORTALI )
15 [PV PANEL NAKLIYESI Adet 8
16 [[LETIM HATTI ve SEBEKE MALIYETI Set 1
17 |CEVRE AYDINLATMA ( LED) Set 1
18 [KAMERA GUVENLIK SISTEMI Set 1
19 [TEL ORGU Set 1
TOPLAM MALIYET= $1.460.000
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3.4.11k Yatirnm Maliyeti Geri Kazanim Siiresi:

Geri kazanim siiresi hesaplanirken, 6nce her yil liretilen enerji miktari hesaplanip, 25 yil boyunca toplam
iiretilen enerji miktar1 bulunur. Her yil iiretilen enerjiden verim diisiisii denen yillik % 1 olan enerji
kayiplar1 ¢ikarilir ve 25 yilda {iretilen net enerji miktar1 bulunur. Tesisin ilk yatirim maliyeti ve isletme
gideri hesaplanir ve toplanip tesisin toplam gideri bulunur. Yiikseltilmis maliyet hesab1 yontemine gore,
toplam gider, tesis Omriince tretilen net enerjiye boliinlir ve 1 kWh enerjinin elde edilme maliyeti
bulunur. Asagida yapilan hesaplamalardan bu deger $0,022 yani 2,2 cent olarak elde edilmistir. Yukarida
Tablo.1’de hesaplanan tesis kurulum gideri ve asagida Table.3’te hesaplanan bakim ve izleme
giderlerinin toplami1 $1.703.000°dir. Bu maliyet Tablo 3’te hesaplanan yillik net enerji gelirlerine gore
7. yilin 8.aymin sonunda karsilanmaktadir. Tesisimiz 7. y1ilin, 9. ayindan itibaren kara gegmektedir. Yani
tesisin amorti siiresi 6 y1l, 8 ay yada 80 aydir. Asagida PVGIS programi analiz ¢iktilar1 tablo ve grafik
halinde, y1llik ve toplam net enerji gelirleri ve birim enerji liretim maliyetleri de tablolar halinde asagida
verilmistir.

Asagida verilen fizibilite hesaplamalarina kaynak teskil eden gilineslenme, 1smmim verileri “Avrupa
Komisyonu Fotovoltaik Cografi Danigma Sistemi” sitesinden tesisin konumu verilerek temin edilmistir.

Hesaplamalarda giines enerji sistemi tesis 6mrii 25 yil olarak alinmistir.

Tablo 2. PVGIS programiyla Bati Raman analiz verileri ve simiilasyon ¢iktilari [17]

ANALIZ VERILERI

Konum [Lat/Lon]: 37.782,41.068
Horizon: Calculated
Kullanilan veritabani: PVGIS-CMSAF
PV teknolojisi: Crystalline silicon

PV kurulu gii¢ [kWp]:

2208

Sistem kaybi [%]: 14
Simiilasyon ¢iktilari:

Egim acist: 30
Azimut acist: 0
Yillik enerji tiretimi [kWh]: 3.330.000
Yillik 1s1ma [kWh/m2]: 2010
Yillik degiskenlik [kWh]: 85100
Cikistaki degisiklikler:

Gelis acist [%]: -2.8
Spektral etkileri [%]: -0.4
Sicaklik ile diisiik 151nlama [%]: -9.8
Toplam kayip [%]: -24.9

PVGIS programiyla GES tesisimizin aylik ne kadar enerji iirettigi hesaplanmistir. Ve bu degerler grafik
halinde asagida verilmistir. Grafik sonuglarina gore enerjinin en yiiksek iiretildigi aylar Haziran,
Temmuz, Agustos iken; en disiik aylar Ocak ve Aralik aylaridir. Tiim aylarda {iretilen enerji
toplandiginda yillik diretilen enerji elde edilmektedir. Yillik tiretilen enerji 3.330.000 kWh’tir.
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Sekil 6. PVGIS programi sonuglarina gore tesiste iiretilen aylik enerji miktarlari(kWh/ay)[17]

Analiz verilerinde; fotovoltaik hiicrelerin her yil i¢in %1 verim kaybi, 2 yildan sonra yapilan aylik rutin
ve 10 yilda bir yapilan invenrtor ve agir bakim bedelleri, 2 yildan sonra rutin uzaktan izleme bedelleri
hesaplamada dikkate alinmistir. Enerji birim fiyatinin her yil dolar bazinda %5 artacagi dngoriilmiistiir.

Tablo 3. GES Tesisinin 6mrii olan 25 yi1l sonunda 6ngoriilen net kazang

RAKAMLAR AMERIKAN DOLARIDIR / KDV HARICTIR.

1.Yilda Enerji Als | Kabul Edilen | Yilhk Uzaktan il Bazinda
Y1l | Uretilen Fiyati Uretime Gore Y1l | Bakim Izleme ve | Ongoriilen Net

Enerji (Giydirilmis( k I}azmda Bedeli Raporlama Kazang

Toplami(kW | Wh)-KDV Ongoriilen

h) Hari¢ Kazang
1 3.330.000 $0,0700 $233.167 $0 $0 $233.167
2 3.263.400 $0,0735 $239.928 $0 $0 $239.928
3 3.247.083 $0,0772 $250.665 $1.500 $500 $248.665
4 3.230.848 $0,0811 $261.882 $1.500 $500 $259.882
5 3.214.693 $0,0851 $273.602 $1.500 $500 $271.602
6 3.198.620 $0,0894 $285.845 $1.500 $500 $283.845
7 3.182.627 $0,0938 $298.637 $1.500 $500 $296.637
8 3.166.714 $0,0985 $312.001 $1.500 $500 $310.001
9 3.150.880 $0,1035 $325.963 $1.500 $500 $323.963
10 3.135.126 $0,1086 $340.550 $100.000 $500 $240.050
11 3.119.450 $0,1141 $355.790 $1.500 $500 $353.790
12 3.103.853 $0,1198 $371.711 $1.500 $500 $369.711
13 3.088.334 $0,1257 $388.345 $1.500 $500 $386.345
14 3.072.892 $0,1320 $405.724 $1.500 $500 $403.724
15 3.057.527 $0,1386 $423.880 $1.500 $500 $421.880
16 3.042.240 $0,1456 $442.848 $1.500 $500 $440.848
17 3.027.029 $0,1528 $462.666 $1.500 $500 $460.666
18 3.011.893 $0,1605 $483.370 $1.500 $500 $481.370
19 2.996.834 $0,1685 $505.001 $1.500 $500 $503.001
20 2.981.850 $0,1769 $527.600 $100.000 $500 $427.100
21 2.966.941 $0,1858 $551.210 $1.500 $500 $549.210
22 2.952.106 $0,1951 $575.876 $1.500 $500 $573.876
23 2.937.345 $0,2048 $601.647 $1.500 $500 $599.647
24 2.922.659 $0,2151 $628.571 $1.500 $500 $626.571
25 2.908.045 $0,2258 $656.699 $1.500 $500 $654.699

25 YIL SONU ONGORULEN NET KAZANC | $9.960.178

Bati1 Raman GES tesisimizde ilk yatirim maliyeti kapsaminda olan proje ve onay giderleri, tesis kurulum
giderleri ve isletme giderleri kapsaminda olan rutin ve agir bakim giderleri ve enerji iiretimi izleme
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sistemi giderleri toplami $1.703.000’dir. Tesisin omrii olan 25 yil siiresinde elde edilen net enerji
77.308.987 kWh’tir. Elde edilen bu rakamlardan Tablo.4’te gdsterildigi gibi ylikseltilmis enerji maliyeti
hesabina gore 1 kWh enerjinin elde edilme maliyeti $0,022 ya da 2,2 cent’tir. Bu deger yatirim ve isletme
maliyetinin elde edilen toplam net enerjiye boliinmesiyle elde edilir.

Tablo 4. Tesiste 25 yilda iiretilen enerjinin birim maliyeti($/kWh)

YUKSELTILMIS ENERJI MALIYETi HESABI( LCOE )

Glines enerji sisteminin 25 yilda iiretecegi toplam enerji( kWh ) 77.308.987
Giines enerji sistemi yatirim tutari(proje ve onay masraflart dahil) () $1.460.000
Glines enerji sistemi 25 yillik bakim ve izleme bedeli ( $ ) $243.000
Giines enerji sistemi yatirim dahil toplam giderler ( $ ) $1.703.000
25 yilda iiretilen enerjinin birim maliyeti ( $ )

Yatirim dahil toplam giderler / 25 yilda iiretilen enerji toplam1 $0,022(2,2 cent)
($1.703.000 / 77.308.987 kWh )

Yukarida Tablo.1’de hesaplanan tesis kurulum gideri ve Tablo.3’te hesaplanan bakim ve izleme
giderlerinin toplami1 $1.703.000°dir. Bu maliyet Tablo 3’te hesaplanan yillik net enerji gelirlerine gore
7. yilin 8.aymin sonunda karsilanmaktadir. Tesisimiz 7. yilin, 9. ayindan itibaren kara gegmektedir. Yani
tesisin amorti siiresi 6 y1l, 8 ay yada 80 aydir.

4.SONUCLAR ve ONERILER

Bu projeyle GES tesislerinin kurulacagi yerde maliyeti diisirmek adina dikkat edilmesi gerekenler
kavratilmaya ¢alisilmigtir. Bunun i¢in, Giines enerji potansiyelinin yiiksek oldugu Giineydogu Anadolu
Bolgesinde Batman Universitesi, Bat1 Raman Kampiisiinde kampiisiin tiikettigi elektrigin biiyiik
kismi1(%83) cevre kirliligine yol agmayan yenilenebilir bir enerji olan GES tesisiyle karsilanmaya
calisilmistir. Bu ¢alismada; GES tesisimizin ilk yatirim masrafi ve 25 yillik 6mrii siiresince bakim ve
isletme masraflar1 hesaplanmistir. Tesisin dmrii boyunca iirettigi enerji de bu konuda 6ncii olan
Avrupa’da da kullanilan PVGIS programiyla hesaplanmistir. Bulunan bu degerler ile iiretilen enerjinin
birim maliyeti, ilk yatirim ve igletme maliyetinin kag¢ yilda karsilandigi hesaplanmistir. Tesiste {iretilen
toplam enerji miktar1 77.308.987 kWh olup, enerjinin birim maliyeti 22 cent’tir. Tesis ile 25 yilda
masraflar diisiildiikten sonra net kazang $8.257.178 olup, tesisin yapilan masraflar1 6 yil 8 ayda amorti
ettigi tespit edilmistir. Bu sonugla tesisin 18 yil, 4 ay kar elde edecegi belirlenmistir. Bu nedenle temiz
enerji kaynag1 olan GES tesislerinin yayginlastirilmasi ve devletge desteklenmesi gerekmektedir. Ilk
yatirim maliyetinden 6zellikle panel maliyetinin diisiiriilmesi i¢in de Ar-Ge yatirimlart desteklenmelidir.
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BLDC MOTORDA KISA DEVRE ARIZASININ SONLU ELEMANLAR YONTEMI
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OZET

Bu galigmada, ii¢ fazli sabit miknatisl firgasiz makineler, giivenilirlik ve hata toleransinin énemli oldugu
bir¢cok uygulamada kullanilmaktadir. Sabit miknatisl fircasiz dogru akim (BLDC) motorunun arizasini
simiile etmek icin, stator faz devresine ek bir paralel empedans eklenerek sargida yalitim bozulmasi
olusur. Bu motor tasarimi sonlu elemanlar yontemi (FEM) kullanilarak yapilmistir. Tasarimda esneklik
ve siireklilik elde etmek i¢in bilgisayar destekli sayisal teknikler kullanilmistir. Bu tiir simiilasyon
araclariin kullanilmasi, arastirmacilarin elektrikli bir makinedeki arizalarin etkilerini vurgulamalaria
ve etkili ariza tespit yontemleri gelistirmelerine yardimer olur. FEM analizi kullanilarak, herhangi bir
hata nedeniyle makinenin elektriksel, manyetik ve mekanik davramigindaki degisiklikler meydana
geldigini akim, gerilim ve tork sinyallerinden anlagilabilmektedir. FEM kullanilarak, BLDC motorunun
ozelliklerine gore tasarlanip arizali motor modeli olusturuldu. Bu durumda makinede elde edilen saglikli
model ve arizali model igin akim, gerilim ve tork verileri alinabilmektedir.

Doner elektrikli makinelerin ariza teshisi, motor akim imza analizi (MCSA) yaygin olarak kullanilan bir
yontemdir. Motor akim imza analizi (MCSA) ariza siirecinin stator akim sinyali {izerindeki degisimi goz
oniinde bulundurularak farkli siddette potansiyel ariza imzalarmin tespiti i¢in analiz edilir. Kisa devre
ariza modellemesi sonlu elemanlar yontemi ile gerceklestirilip ayni program iizerinden stator ¢ikis
sinyaline hizli fourier doniigiimii (FFT) uygulanarak O6znitelikler elde edilmistir. Cogu endiistriyel
uygulamada sabit bir kosul yoktur. Makine {izerindeki hiz veya yiik zamana gore degisir. Boyle bir
durumda, makinenin saglikli izlenmesi giigliiklerle karsilasir. Hizli fourier doniisiimii (FFT) de dahil
olmak iizere geleneksel yontemleri uygulamak miimkiin degildir. Kisa devre ariza analizinin frekans
genlikleri, stator akiminin FFT analizi kullanilarak belirlenmistir. Siniflandirici olarak k-NN — MLP gibi
iki farkli siiflandirma metotlar1 uygulanarak kisa devre doniislerinin olusumu ve siddetini tahmin
etmede kullanilmigtir. Bu 6z nitelik ¢ikarimu ile ariza tespitinin dogrulugu karsilastirildiktan sonra uygun
0z nitelik veri seti segilip, sunulan kriter ile kisa devre hatasi tespit edilmistir. MLP %80 basar1 oranina
sahip olmasina karsin k-NN %100 basariya sahiptir. Bu durumda k-NN uygulanan metodun oldukca
basarili oldugu goriilmektedir.

Anahtar Kelimeler: Sonlu elemanlar yontemi, Oznitelik ¢ikarimi, Ariza tespiti
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5-SULFOSALISILIK ASIT iLE AMINOPIiRIDIN TUREVLERININ PROTON TRANSFER
TUZU VE METAL KOMPLEKSLERIi

PROTON TRANSFER SALTS AND METAL COMPLEXES OF 5-SULFOSALICYLIC ACID
AND AMINOPYRIDINE DERIVATIVES
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OZET

Suyun 6ziyonlagmasi, asit-baz nétralizasyon tepkimesi ve enzim katalizi gibi reaksiyonlarda 6nemli bir
anahtar gérevi goren proton transfer tepkimeleri, fizik, kimya ve biyokimyada en temel islemlerden
biridir. Proton transfer tepkimelerinde asitin protonu, bazin ortaklasmamis elektronu tarafindan transfer
edilerek (+) ve (-) yiiklerin bir arada bulundugu yapilara proton transfer tuzlart denir. Proton transfer
tuzlariin, metal iyonlar1 ile reaksiyona girerek olusturduklari metal kompleksleri genellikle suda
¢oOziinebilen iyonik bilesiklerdir.

Bu ¢alismada incelenen proton transfer tuzlarinin asitik bileseni olan 5-siilfosalisilik asit (Hsssa) ve
proton vermis formlar1 (Hzssa, Hssa> ve ssa*) ile birgok caligma yapilmaktadir. Bu bilesikler
antimikrobiyal, antiinflamatuar, antitiimor, antiiilser, antidiyabetik, antimiitajen, siiperoksit giderici ve
radyoprotektif aktiviteye gibi biyolojik 6zelliklere sahiptir. Bu galismalarda elektron verici oksijen
atomlar1 (-COOH, OH ve —SO3H) bulunan Hsssa ve proton vermis yapilarinin yaygin olarak bir, iki, {i¢
veya daha yiiksek disli olarak metal iyonlarina baglandiklar1 gézlenmistir. Literatiirde Hzssa ile organik
bazlarin bulundugu proton transfer tuzu ve metal kompleksleri sentezlenmektedir.

Bu calismada incelenen proton transfer tuzlarimin bazik bileseni olan aminopiridin tiirevleri
antibakteriyel, antifungal, antihistaminik, kardiyotonik, antiviral, antikonviilsan, antidiyabetik,
analjezik, alzheimer, antiparazitik, antiinflamatuar ve noronal nitrik oksit inhibitorleri gibi genis bir
biyolojik ozelliklere sahiptirler. Aminopiridinler tiirevleri metal iyonlarina aromatik halkanin azot
atomu tarafindan baglansa da bazi ¢alismalarda amino grubundan da baglandig: goriilmektedir.

5-Siilfosalisilik asit ile aminopiridin tiirevlerinin [(2;3;4)-aminopiridin, 2-hidroksipiridin, 2-amino-3-
(etoksi; hidroksi; metil; nitro)piridin, 2-amino-3-nitro-4-metilpiridin, 2-amino-3-nitro-6-metilpiridin,
2,3-diamino-5-(bromo;kloro)piridin, 2-amino-4-metilpiridin, 2-amino-5-(bromo; kloro; metil)piridin,
2-amino-3,5-di(bromo; kloro)pridin, 2-amino-3-bromo-5-nitropridin, 2,6-diaminopiridin ve 2-amino-6-
metilpiridin] proton transfer tuzlar1 ve Cu(Il) komplekslerinin yapilar1 ve biyolojik 6zelliklerini anlatan
caligmalar literatiirde gozlenmistir. Ayrica S-siilfosalisilik asit ile aminopiridin tiirevlerinin [2-
aminometilpiridin, 2-amino-4-metilpiridin, N,N'-bis(4-metilpiridin-2-yil)metandiamin, 2-amino-4-
kloropiridin, 2-amino-4,6-dimetilpiridin, 2-amino-5-metilpiridin, 2-amino-5-siyanopiridin ve 2-amino-
6-etilpiridin] kanigik ligandli Cu(ll) komplekslerin yapilar1 anlatan ¢aligmalar da literatiirde
gdzlenmistir.

5-Siilfosalisilik asit tiirevlerinin gosterdigi biyolojik 6zellikler, bunlardan elde edilecek olan proton
transfer tuzu ve metal kompleksleri de benzer 6zelikler gosterecegi asikardir. 5-Siilfosalisilik asit
ozellikle metal komplekslerinin biyolojik 6zelliklerin daha ayrintili bir sekilde galisilmasi literatiire
onemli bir katki yapacaktir.

Anahtar Kelimeler: 5-Siilfosalisilik Asit, 2-Aminopiridin, Proton Transfer Tuzu, Metal Kompleksleri.
Keywords: 5-Sulfosalic Acid, 2-Aminopyridine, Proton Transfer Salt, Metal Complexes.
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OZET

Siilfamoyilbenzoik asit tiirevleri ve metal komplekslerinin antifungal, antiinflamatuar, antimikrobiyal,
antidiyabetik, agr1 kesici, enfeksiyon tedavisi, diiiretik, meniskiis, enzim inhibitdrii ve romatizma
tedavisi gibi biyolojik 6zelliklerinin oldugu bilinmektedir. Literatiir taramas1 yapildiginda biyolojik
ozellikleri bilinen siilfamoyilbenzoik asit tiirevlerinin metal komplekslerinin ¢ok az calisildig
goziikmektedir.

Literatiir taramasinda; Ng 4-siilfamoyilbenzoik asitin tek kristal yapisini ve Guseinov ve arkadaslar1 Zn
{Na|Zn(psba);(H>0)]}; Facsko ve arkadaglar1 ve Ciuhandu ve arkadaslar1 Ag {[Ag(psba)]}, Miiller UO>
{[UOx(sba)(H.0)n] n=2 (p-sba) n = 3}, Pirkes ve arkadaglar1 Lu, Y, Ce, Pr, Nd, Sm, Eu, Gd, Tb, Dy,
Ho, Er, Tm, Yb, Wang ve arkadaslari bazi organokalay {[Mes;Sn(psba)], [n-BusSn(psba)],
[Pthn(psba)], [(MezSn)4(,u3-O)2(ﬂz-OCH3)2(psba)2], [(n-BU2Sl’l)4(ﬂ3-0)2(ﬂ2-OCH3)2(pra)2] veE [(n-
Oct>2Sn)a(u3-O)2(u2-OCHs)o(psba)2]} ve  Tirken  Cu(ll)  {[Cu(psba).(H.0):].2H,O}  metal
komplekslerinin yapilarini ¢esitli spektrokopik yontemlerle dnermislerdir.

Tiirken ve Ilkimen 2-metoksi-5-siilfamoyilbenzoik asitin  Cu(Il) kompleksinin  yapisint
{[Cu(2MeO5sba)2(H20):].2H,0} metal kompleksinin yapilarini c¢esitli spektrokopik ydntemlerle
Onermiglerdir.

Deshmukh ve Deshpande 4-kloro-N-furfuril-5-siilfamoyilbenzoik asitin Fe(Il), Co(I) ve Cu(Il) metal
komplekslerinin yapilarini ¢esitli spektrokopik yontemlerle dnermislerdir.

Hondrellis ve arkadaslart 5-(aminosiilfonil)-4-kloro-2-[(2-furanilmetil)Jamino] benzoik asitin
(furosemit) Mn(Il), Co(Il), Ni(Il), Cu(ll), Zn(Il), Cd{Il), Hg(ll), PdI) ve Rh(III)
{[M(furosemit),].2HO (M = Mn, Cu, Zn); [M(furosemit);].3H.O0 (M = Co, Ni, Cd);
[Hgx(furosemit);Cl].2H,0O; [Pd(furosemit)C1].H,O] ve [Rh(furosemit);].3H,O}, Malik ve Wankhede
furosemitin Fe(Ill) ve Co(Il) {[M(furosemit),(H,O), M = Fe(lll) ve Co(Il)]}, Ali ve arkadaslar
furosemitin Mn(II), Fe(II), Co(II), Ni(IT), Cu(Il) ve Cd(II) {[M(furosemit),Cl,].nH>O; M = Mn n = 2;
Fen=3;Con=1; Nin=4;Cun = 6; Cdn =1}, Hartmann ve Vahrenkamp furosemitin Zn(II)
{[(furosemit)Zn(H,0),]ClOs, (furosemit),Zn ve (furosemit)Zn(NH3),} ve Bonchev ve arkadaglar
furosemitin Cu(Il) metal komplekslerin yapilarim ¢esitli spektrokopik yontemlerle 6nermislerdir.

Bu c¢aligmada, siilfamoyilbenzoik asit tiirevleri olan 4-siilfamoyilbenzoik asit, 2-metoksi-5-
stilfamoyilbenzoik asit, 2,4-dikloro-5- siilfamoyilbenzoik asit ve 4-kloro-3-siilfamoyilbenzoik asitin
Fe(IIT) metal kompleksleri sentezlenmistir. Metal komplekslerinin yapilar1 elementel, spektral (IR ve
UV-vis), manyetik duyarlilik ve molar iletkenlik teknikleri ile dnermistir.
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FENTON-BENZERIi PROSESTE BASLANGIC Fe/Ni BIMETALIK PARTIKUL DOZAJININ
METRONIDAZOL GIDERIMINE OLAN ETKIiSI

THE EFFECT OF INITIAL DOSAGE OF Fe/Ni BIMETALLIC PARTICLE ON THE REMOVAL OF
METRONIDAZOLE IN FENTON-LIKE PROCESS
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OZET

Antibiyotiklerin veteriner ve tip alaninda yaygin olarak kullanilmasindan dolay1 su ortamina salinmasi
antibiyotik direncine neden olarak ekosistem i¢in potansiyel saglik tehlikeleri olusturabilmektedir. Bu
kirleticiler kalic1 ve biyolojik olarak bozunamayan organik bilesikler olduklarindan, geleneksel
biyolojik proseslerle aritilmasi zor olabilmektedir. Bu nedenle ileri oksidasyon prosesleri bu bilesiklerin
sulu ortamlardan giderimi i¢in makul proseslerdir.

Metronidazol, antibakteriyel ve antienflamatuar 6zelliklere sahip bir tiir nitroimidazol antibiyotiktir ve
klinik uygulamalarda ve Ciardia lamblia ve Trichomonaz vaginalis gibi anaerobik bakterilerin ve
protozoalarin neden oldugu bulasici hastaliklarin tedavisinde yaygin olarak kullanilmaktadir. Ote
yandan, ileri oksidasyon proseslerinden biri olan klasik Fenton ve Fenton-benzeri reaksiyonlar, oldukga
reaktif hidroksil radikalleri (OH) iiretebilir ve hizlica farkli organik bilesikleri oksitleyebilir. Heterojen
katalizor olarak kati demir bilesikleri/kompleksleri kullanan Fenton-benzeri proses son yillarda biiyiik
ilgi gormiistiir. Ayrica, Fenton-benzeri proseslerde, H»>O, iiretimi ve yiiksek ticari fiyatlar nedeniyle
yerinde H,O; iiretimi daha makul goriinmektedir.

Bu c¢alismada, Fe/Ni bimetalik partikiilii sentezlenmis ve Fenton benzeri proseste metronidazoliin
gideriminde katalizor olarak kullanilmistir. Coziinmiis oksijen konsantrasyonu, sulu c¢ozeltide
doygunluk konsantrasyonunda tutulmustur. Baslangic pH degeri 3’e ve MNZ konsantrasyonu 25
mg/L’e ayarlanmigtir. Bu sartlar altinda Fe/Ni bimetalik dozajinin MNZ'nin giderimine olan etkisi
ayrintili olarak incelenmistir. Bu amagla, deney serisinde 1, 1,5 ve 2 g/ L gibi farkli dozajlar kullanilarak
H,0,, Fe* 2, Fe"? ve MNZ konsantrasyonlar1 reaksiyon siiresi boyunca analiz edilmistir. 1 g/L Fe/Ni
partikiil dozaji, reaksiyonun ilk 5 dakikasinda% 60 MNZ giderim verimine neden olurken, en yiiksek
H,0, konsantrasyonu (4,12 mg/L) bu dozajda belirlenmistir. Buna karsilik maksimum MNZ giderim
verimleri sirastyla 1,5 ve 2 g/L Fe/Ni kullamildiginda % 75 ve % 72 olarak belirlenirken H,O»
konsantrasyonu her iki dozajda yaklasik 1 mg/L olarak tespit edilmistir.

Anahtar Kelimeler: Fenton-benzeri proses, Fe/Ni bimetalik, Metronidazol
Tesekkiir: Bu ¢alisma TUBITAK 119Y001 no.lu proje tarafindan desteklenmistir.

ABSTRACT

The release of antibiotics into the aquatic environment caused by extensive usage in veterinary and
human medicine and can cause antibiotic resistance, becoming the potential health hazards to ecosystem.
As being persistent and non-biodegradable organic compounds, they can be difficult to treat by
conventional biological process. The advanced oxidation processes are feasible for treatment of these
compounds from aqueous solution.

Metronidazole is a kind of nitroimidazole antibiotic which has antibacterial and anti-inflammatory
properties and is widely used in clinical applications and for the treatment of infectious diseases caused
by anaerobic bacteria and protozoa such as Ciardia lamblia and Trichomonaz vaginalis. On the other
hand, the classical Fenton and related reactions can generate highly reactive hydroxyl radicals OH
which can oxidize rapidly various organic compounds. Among advanced oxidation processes, Fenton-
like process, using solid iron compounds/complexes as heteregencous catalyst has received great
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attention in recent years. Moreover, in Fenton-like process, in-situ H>O, generation seems more
reasonable due to the increase in HO, demand and the high commercially prices.

In this study, Fe/Ni bimetallic particle was synthesized and used as catalyst for Fenton-like degradation
of metronidazole. The concentration of dissolved oxygen was kept to be saturation level in the aqueous
solution. The initial pH was 3 and initial MNZ concentration was 25 mg/L. The effect of particle dosage
on the removal efficiency of MNZ was examined in detail. For this purpose, different dosages such as
1, 1,5 and 2 g/L were used in the experimental serial and the concentrations of H.O,, Fe*?, Fe*? and
MNZ were analyzed during the reaction time. The 1 g/L Fe/Ni particle dosage caused 60% MNZ
removal efficiency in the first 5 minutes of the reaction, while the highest H,0, concentration (4.12
mg/L) was determined at this dosage. In contrast, the maximum MNZ removal efficiencies were
determined as 75% and 72% when 1.5 and 2 g/L of Fe/Ni were used respectively, while H,O,
concentration was determined as approximately 1 mg/L in both dosages.

Keywords: Fenton-like process, Fe/Ni bimetallic, Metronidazole
Acknowledgements: This study was supported by The Scientific and Technological Research Council
of Turkey (TUBITAK) with the project number of 119Y001.

1.GIRIS

Fenton, foto-Fenton ve Fenton-benzeri oksidatif parcalanma proseslerinde yer alan sulu demir iyonlar1
ile hidrojen peroksit reaksiyonuyla olusan hidroksil radikali (OH") atiksulardaki zararli organik
kirleticilerin giderimini saglamaktadir (Asghar ve dig., 2015). Reaksiyon (1)’de gosterildigi gibi olugsan
OH: radikali redoks potansiyeli 2.80 eV ile birgok organik bilesigi oksitleme kapasitesine sahiptir.

Fe?+ H,O,—Fe*+ HO + HO (R.1)

Homojenli Fenton prosesleri; yiiksek miktarda demir igeren ¢amurun olusumu, sinirli pH araliginda
calisma ve disardan hidrojen peroksit ilavesi gibi dezavantajlara sahiptir (Guan ve dig., 2015). Bu
olumsuzluklar, heterojenli Fenton/Fenton-benzeri proseslerin uygulanmasi ile giderilebilir. Sifir
degerlikli demir (ZVI), kirlenmis yeralt1 ve yiizeysel sularin aritiminda yaygin bir sekilde
kullanilmaktadir (Fu ve dig., 2014). ZVI kullanimi ile tam mineralizasyona bazen ulasilmasa bile
biyoparcalanamayan organik kirleticilerin biyoparcalanabilir ara iiriinlere olan doniisiimii beklenebilir.
ZVI kullanimu ile organik kirleticilerin gideriminde yer alan dort farkli mekanizma vardir; indirgenme
ile pargalanma, oksidatif parcalanma, ¢okelme ve adsorpsiyondur (Crane ve Scott, 2012). Bir diger
yonden, ZVI Fenton prosesinde Fe**’nin kaynagi olarak kullanilmistir. Asidik sartlarda ve ¢oziinmiis
oksijen mevcudiyetinde Fe (0) oksidasyonu ve demir yiizeyinde oksijenin iki elektron indirgenmesiyle
H>O, olusmaktadir (Reaksiyon 2) ve ardindan OH- radikalinin olusumuyla Fenton prosesi
gergeklesmektedir (Reaksiyon 3). Ayn1 zamanda ¢ozelti pH ‘ina bagh olarak Reaksiyon 4 meydana
gelebilir (Lee ve dig., 2014; Mirzaei ve dig., 2017).

Fe O+ 2H' —>Fe?* +H,0, (R.2)
Fe**+ H,0, — Fe*" +OH +OH- k=76 M's! (R.3) (Fenton reaksiyonu)
Fe'? +H,0,—Fe(IV)+H,0 (R.4)

Bimetalik ZVI materyalleri ZVI’nin reaktivitesini artirmada uygun bir alternatiftir. Bimetalik; ZVI
yiizeyinde gecis metalinin depolanmasiyla olusur. (Carroll ve dig., 2013). Ikinci bir metal olarak Ni, Pd,
Zn ve Cu gibi metaller kullanilip ZVI yiizeyine kaplandiginda galvanik hiicre olusturarak, elektron
transferini ve ayn1 zamanda demir korozyonunu hizlandirmaktadir (Yamaguchi ve dig. 2018). ZVI bazli
bimetalik sistemde, demir elektron verici olarak gorev alirken, ikinci metal sadece hidrojeni toplayan
bir tastyici olarak degil ayn1 zamanda H,’nin ve H"’nin bimetalik katalizére adsorplanan aktif atomik
hidrojen radikaline doniisiimiinii hizlandirmada rol oynamaktadir. Oldukea aktif olan atomik H- organik
bilesikteki fonksiyonel gruplarla yer degistirebilir (Li ve dig. 2017). Heterojenli Fenton sistemlerinde
daha ¢ok ZVI tek basina kullanilmig ve bimetaliklerin kullanildigi ¢aligmalar sinirhidir. Bimetaligin
kirleticinin rediiktif donisiimiindeki etkileri belirlenmis olmasina ragmen oksidant olusturmadaki
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potansiyeli hakkinda daha simirli bilgi ve calismalar mevcuttur. Buna ilaveten Fenton proses
calismalarinda H»O, disardan ilave edilmis olup, bimetalik partikiil ile yerinde H»O, iiretimi
potansiyelini aragtiran ¢ok sinirli sayida ¢alisma mevcuttur.

Bir diger yonden; antibiyotiklerin veteriner ve tip alaninda yaygin olarak kullanilmasindan dolay1 su
ortamina salinmasi antibiyotik direncine neden olarak ekosistem icin potansiyel saglik tehlikeleri
olusturabilmektedir. Bu kirleticiler kalici ve biyolojik olarak bozunamayan organik bilesikler
olduklarindan, geleneksel biyolojik proseslerle aritilmasi zor olabilmektedir.

Bu c¢alismada giderilmesi hedeflenen metronidazol (MNZ); antibakteriyel ve antienflamatuar
ozelliklere sahip olup, klinik uygulamalarda yaygin olarak kullanilan ve Ciardia lamblia ile
Trichomonaz vaginalis gibi anaerobik bakteri ve protozoanin neden oldugu bulasict hastaliklarin
tedavisi i¢in kullanilan bir tiir nitroimidazol antibiyotik tiiriidiir. Insanlar igin genellikle antibiyotik
olarak kullanilmasmin yaninda, parazitlere karsi tavuk ve balik yemi olarak da yanlis bir sekilde
kullanilmaktadir (Kummerer, 2001). Metronidazol ile ZVI reaksiyonlarinda ZVI’nin MNZ’i yiiksek
adsorplama kapasitesine sahip oldugu belirlenirken; (Fang ve dig., 2010; Wang ve dig., 2016; Hanay
ve dig., 2018); bimetalik sistemde oksik sartlardaki giderimi arastirilmamustir.

Bu calismanin amaci, laboratuvarda sentezlenen Fe/Ni bimetaligi, Fenton benzeri proseste farkli
konsantrasyonlarda kullanilarak yerinde H>O, olusum potansiyeli ve buna bagl olarak sulu ortamdaki
metronidazoliin giderimine olan etkisi detaylica arastirmaktir.

2. MATERYAL VE METOT

2.1. Bimetalik Sentezi

Calismada mikro boyutlu ZVI ticari olarak temin edilmistir. 300 mL etanol igerisindeki 2 g mikro
boyutlu ZVI‘e 20 g/L etanol ile hazirlanan NiCl2.6H>0 belli hacimde aktarilmistir. Karisim 300 rpm
15 dak siireyle orbital calkalayicida karistirilmis ve asagida verilen reaksiyona (Reaksiyon 5) gore,
demirin nikel ile kaplandigi kabul edilecektir (Li ve dig., 2017). Bu durumu teyit etmek amaciyla
reaksiyon sonrasinda ¢ozeltide Ni*? olup olmadigini belirlemek i¢in Ni konsantrasyonu, bdliimiimiizde
yer alan Atomik Absorbsiyon Spektrofotometresi (PerkinElmer AAnalyst 800) ile analiz edilmis olup,
kaplama sonucunda Ni*? konsantrasyonu tespit limitinin altinda belirlenmistir. Olusan bimetalik
partikiil miknatis ile toplandiktan sonra etanolle 3 kez yikanmis ve 2 saat siireyle 100 °C‘de
kurutulmustur. Partikiiliin oksidasyonunu engellemek i¢in hazirlanan tiim ¢ozeltiler N, gazindan
gecirilmis ve deney serilerinde kullanilana kadar boliim laboratuvarimizda yer alan anaerobik kabinde
(850-NB, Nitrogen Dry Box By Plas Labs) muhafaza edilmistir.

Fe? + Nit2— Fe?" +Ni% (R.5)

2.2. Deneysel Diizenek ve Prosediir

Tiim deney serileri karistirma hizinin 300 rpm oldugu karistirict iizerinde 500 mL lik bir cam kavanozda
gergeklestirilmistir. Sistemdeki ¢oziinmiis oksijen ile pH degerini siirekli 6lgmek amaciyla bir pH-metre
ve oksijen metre kullamilmistir. Cozelti igerisine oksijen, bir hava pompast kullanilarak doygunluk
degerine kadar baslangicta saglanmistir. Cozelti baslangic pH:3, MNZ konsantrasyonu: 25 mg/L,
oksijen degeri: doygunluk konsantrasyonu olan reaksiyon sartlari ile farkli konsantrasyonlardaki (1-2
g/L) Fe/Ni bimetaliginin Fenton-benzeri prosesine ve© MNZ giderimine olan etkileri arastirtlmistir.
Deney serileri boyunca H20: ve Fe(Il) ve Fe(Ill) ve MNZ ve konsantrasyon degerleri analiz edilmistir.
Oksidant olusum potansiyelini belirlemek amaciyla radikal siipiiriiciiler reaksiyon sonunda ilave
edilerek MNZ giderimine olan inhibisyon etkisi incelenmistir. Deneyler ti¢ tekrarli yapilmis ve ortalama
degerler verilmistir.

2.3. Analitik Ol¢iimler

Reaksiyon esnasinda olusabilecek H>O> konsantrasyonu, UV-VIS spektrofotometre (PerkinElmer
Lambda 365) kullanilarak 385 nm’de potasyum titanyum oksalat kullanilarak fotometrik olarak tayin
edilmistir (Liu vd.2018). Sulu Fe™ ve toplam Fe konsantrasyonu Ferrozin metoduna gore
gergeklestirilmistir (Stookey, 1970). 1 mL 0.22 um filtrelenen 6rnek sirasiyla 1 mL 3.6 M H2SO4, 1 mL
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4.9 mM Ferrozin ¢6zeltisi ve 1 mL asetat tamponu ilave edilerek UV spektrofotometrede tayin
edilmistir. Toplam sulu demir konsantrasyonu %10’luk hidroksilamin ¢ozeltisi ilave edilerek analiz
edilerek, sulu Fe(lll) konsantrasyonu toplam sulu demir konsantrasyonundan sulu Fe (II)
konsantrasyonunun ¢ikarilmastyla hesaplanmistir. Orneklere reaksiyondan sonra kalintt OH' radikali ile
etkilesimi engellemek amaciyla tert-butanol ilave edilecektir (Bae vd. 2013). OH- radikal olusumunun
mevcudiyeti reaksiyon sonunda 200 mM tert-butanol ilave edilerek MNZ giderim inhibisyonundan
tahmin edilecektir. Tert-butanol; yiizeyde adsorblanmig OH" ve serbest OH: siipiiriicii roliine sahiptir.
metronidazol konsantrasyonu HPLC (Shimadzu) ile analiz edilmistir.

3. BULGULAR

Fenton-benzeri proseslerde katalizér dozaji 6nemli bir etkendir. Sekil 1°de farkli Fe/Ni bimetalik
dozajlarinda yiiriitiilen deneysel ¢alismalardan elde edilen MNZ giderimi gosterilmigtir. 120 dak’dan
sonra MNZ giderimi degismediginden bu siirecte belli aralikla alinan numunelerin MNZ
konsantrasyonlar1 belirlenmistir. Baslangic MNZ konsantrasyonunun 25 mg/L oldugu ve baglangic pH
degerinin 3 oldugu deneysel sartlarda tiim reaksiyon siiresince en iyi MNZ giderim Fe/Ni dozajinin 1
g/L oldugu sartlarda saglanmistir. 40.dakikadan sonra dozajin 1,5 ve 2 g/L oldugu durumlarda yakin
MNZ giderim oranlari elde edilse de diisiik bimetalik partikiil uygulamasi, gergek 6l¢ekli uygulamalarda
hem ekonomik yonden avantaj saglayacaktir hem de partikiiliin ortamdan alinmasi gibi hususlarda
kolaylik saglayacaktir. Benzer sonuglar Liu ve dig. (2018), Xu ve Wang (2011) tarafindan da gézlenmis
ve daha yiiksek katalizor kullaniminin kisitlamalarin1 Fe(Il) ile OH- radikali arasinda istenmeyen
reaksiyonlarin olusumuyla (Reaksiyon 6) iliskilendirmislerdir. Xie ve dig., (2017) 0 ile 0.1 g/L arasinda
degisen konsantrasyonlardaki nikel-demiroksit katalizorleriyle DDT indirgenmesini arastirmiglar ve
katalizor konsantrasyonu arttikca DDT gideriminin arttigim fakat 0.5 g/L’den fazla dozajlarin baz1 yan
etkilere neden oldugunu belirtmislerdir. Cozeltideki asir1 Fe** , H,O; ile reaksiyona girerek daha az
oksidant giicline sahip olan hidroperoksil ((HO;) radikalinin olusumuna neden olmaktadir (Reaksiyon
7).

Aymi zamanda Sekil 2, kontrol gruplartyla yiiriitiilen reaksiyonlar sonucunda elde edilen MNZ
giderimlerini gostermektedir. Buna goére dogal pH’da, Fe/Ni bimetaliginin ilave edilmedigi ve sadece

oksijen verilen sartlardaki MNZ giderimleri incelenmistir. Bu sonuglara gére MNZ giderimi Fe/Ni
ortaminda giderilmis olup, sadece oksijenin ilavesi %20-25 gibi MNZ giderimine katki saglamistir.

Fe** + OH—Fe* +OH  (R.6)
Fe* + H,0, — ‘HO, + Fe2* + H* (R.7)

0.9 =@=T¢/Ni: 1 g/L Fe/Ni: 1.5 g/LL Fe/Ni: 2 g/LL

-
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Zaman, dak

Sekil 1. Farkli Fe/Ni bimetalik dozajlarinda MNZ giderim oram
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Sekil 2. Farkli kontrol gruplarinda MNZ giderim orani

Fenton-benzeri proseste Fe/Ni bimetaliginin uygulanmasindaki diger amag¢ ¢ozelti ortaminda H,O»
iiretimini amaglamaktir. Sekil 3’de farkli Fe/Ni bimetaligi kullanilarak reaksiyon siiresince belirlenen
H,0O; konsantrasyonlar1 gdsterilmistir. Buna gére MNZ giderimine paralel olarak en yiiksek H»O,
konsantrasyonlar1 Fe/Ni : 1 g/L. olan deneysel sartta elde edilmistir. Reaksiyon siiresince 3,36 ile 4,12
mg/L degisen konsantrasyonlarda H,O» analiz edilmistir.

Sekil 3’de ayn1 zamanda Fenton ve Fenton-benzeri reaksiyonlarda 6nemli bir igletimsel parametre olan
pH degerleri gosterilmistir. Baslangi¢ diisiikk pH degerleri OH- radikalinin olusumu i¢in avantajli iken
yerinde hidrojen peroksit iiretimi icin farkli pH degerleri arastirilmasi gerekliligi one siiriilmiistiir.
Fenton-benzeri proseslerde, katalitik aktivite, oksidant ve kirleticinin aktivitesi, baskin demir tiirleri ve
H,0; stabilitesi i¢in pH degeri dnemlidir. Ornegin Liu ve dig. (2018), sulfomethoxazole gideriminde Zn-
Fe-CNT kullanarak Fenton-benzeri proseste en yliksek (22.2 mg/L) H>O: konsantrasyonunu pH: 7°de
yiiriitiilen ¢aligmada elde etmislerdir. Bir diger yonden, bu ¢alismada baslangi¢ pH degeri 3 olsa da
reaksiyon sonunda 5’e kadar yiikselmistir. Reakiyon 1’°de gosterildigi gibi Fenton prosesinde agiga ¢ikan
OH'" iyonunun varlig1 pH degerini reaksiyon siiresince artirmistir.

==F¢c/Ni: 1 g/L o—TFe/Ni: 1.5 g/L
Fe/Ni: 2 g/L pH
4.5
- 8
= 4 \N\\‘_‘
e - 7
E 3.5
2 3 O
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g et
= - 3
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[
T 0.5 -1
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5 10 20 40 60 80 100 120

Zaman, dak
Sekil 3. Farkli Fe/Ni dozajlarinda H,O; konsantrasyon degerleri ve pH degisimi

Sekil 4’de farkli Fe/Ni bimetalik dozajlarinda yiiriitiilen deneysel serilerde ¢oziinmiis oksijen
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degisimleri gosterilmistir. Coziinmiis oksijen konsantrasyonu H,O, olusumu agisindan 6nemli bir
parametredir. En yliksek H>O, olusumunun elde edildigi Fe/Ni: 1 g/L. dozajinda daha diisik C.O
konsantrasyonlar1 dzellikle reaksiyon sonlarinda elde edilmistir. Calismada ayn1 zamanda Fe®" ve
Fe*"konsantrasyonlari farkli bimetalik dozajlar1 kullanilan deneysel serilerde takip edilmistir. Buna gore
sirastyla Fe/Ni: 1, 1,5 ve 2 g/L oldugu sartlarda en yiiksek Fe?" 69 mg/L , 49 ve 62 mg/L olarak
belirlenmistir.

9
£ g
e
7
g . ‘U\
R ‘ Ne— e
] 4 =8=—C.0-Fe/Ni: 1 g/L
E C.O-Fe/Ni: 1.5 g/L
° 3 C.O-Fe/Ni: 2 g/L
:é :
5
Sl

0

5 10 20 40 60 80 100 120
Zaman, dak
Sekil 4. Farkli Fe/Ni dozajlarinda ¢éziinmiis oksijen degisimi
SONUCLAR

Bu ¢aligmada heterojenli Fenton-benzeri proseste katalizor olarak kullanilan Fe/Ni bimetalik partikiil
dozajinin MNZ giderimine ve 6zellikle yerinde H»O iiretimine olan etkisi arastirilmigti. Hem en iyi
MNZ giderimi hem de H>O, iiretimi acisindan 1 g/L Fe/Ni partikiil kullaniminin yeterli olacagi
belirlenmistir. Bu proseslerde H,O> iiretimi ve bunu takiben OH- radikalinin olusumu i¢in bimetalikte
farkli Ni yiiklemesi, pH ve sicaklik gibi diger proses degiskenlerinin de optimize edilmesi maksimum
kirletici giderimi i¢in gerekmektedir.
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OZET

Membran biyoreaktorler (MBR'ler), kentsel ve endiistriyel atiksularin aritilmasi amaciyla son yillarda
etkili bir teknoloji olarak artan bir popiilerlik kazanmistir. Membranlar, klasik aktif camur sistemine
kiyasla daha yiiksek bir biyokiitle konsantrasyonu, daha az alan gereksinimi, daha az camur iiretimi ve
daha yiiksek ¢ikis suyu kalitesi seklinde bazi nemli avantajlar sunmaktadir. Ayrica MBR’ler, tuzlu atik
su aritiminda giderek daha fazla kullanilan biyoreaktorlerden biri olmaya devam etmektedir. Ancak,
membran kirlenmesi, MBR'lerin genis ¢apli uygulamalari i¢in énemli bir engeldir. Ciinkii membran
kirlenmesi, diisiik aritim performansi, ciddi aki diisiisii veya hizli trans membran basinci (TMP) artig1,
yiiksek enerji tiiketimi ve membranin sik temizlenmesi veya degistirilmesi ile sonuglanir ve bu durum
bakim ve igletme maliyetlerinde dogrudan artisa neden olur.

Bu ¢alismada, yiiksek alkali ve tuzlu ortamda anaerobik batik membran biyoreaktdrde farkli KOI/SO.*
oranlarinda ve farkli hidrolik bekleme siirelerinde (HBS) meydana gelen membran kirlenmesi, membran
yiizey ozellikleri bakimindan incelenmistir. Bu amagla KO1/SO4> oram 5, 4, 8 ve HBS 10 ve 15 giin
olarak isletilen reaktorde toplamda iki adet membran modiili kullanilmistir. Membran modiilleri sisteme
yerlestirilmeden Once temiz membrandan ve membran modiili sistemde kullanildiktan sonra kirli
membrandan numuneler alinarak SEM, EDX, PBD ve FTIR analizleri gerceklestirilmistir. Her iki
membran modiilil i¢in kirli membran yiizeyinde organik yapilarin ve inorganik ¢dkeltilerin mevcut
oldugu ve membran yiizeyindeki kek tabakasi siyrildiktan sonra bakteriyel birikimin yiizeyde meydana
geldigi goriilmiistiir. Yine ilk membran modiilii i¢in siyrilmamis ve siyrilmis yilizeydeki karbonun
agirlikca yiizdesi sirasiyla 43, 45 ve 67,67 iken, ikinci membran modiilii i¢in bu degerler sirasiyla 38,
33 ve 51,70 olarak belirlenmistir. Karbonun agirlik¢a yiizdesinin siyrilmig kisimda artmis olmasi,
styirma ile inorganik kirlenmenin daha ¢ok giderildigini ve membran gézeneklerinin daha ¢ok organik
kokenli olarak kirlendigini gostermistir. FTIR sonuglar1 ise SEM ve EDX sonuglarini dogrulayacak
sekilde membran yiizeyinin daha ¢ok protein ve polisakkaritlerle kirlendigini gdstermistir. Partikiil
boyut dagilimi sonuglarindan, kek tabakasinin ¢ogunlukla 10-100 pm araliginda oldugu ve flog
yapisinin reaktor isletme sartlarindan etkilenmedigi sonucuna varilmigtir.

Anahtar Kelimeler: Membran Biyoreaktér, Membran Kirlenmesi, Organik Kirlenme
Tesekkiir: Bu arastirma TUBITAK 116Y 133 no.lu proje tarafindan desteklenmistir.

ABSTRACT

Membrane bioreactors (MBRs) have gained increasing popularity in recent years as an effective
technology for the treatment of urban and industrial wastewater. Membranes offer some important
advantages in comparison with the conventional activated sludge system in the form of a higher biomass
concentration, less area requirement, less sludge production and higher effluent quality. In addition,
MBRs remain one of the increasingly used bioreactors in saline wastewater treatment. However,
membrane fouling is a major difficulty to the wide application of MBRs. Because membrane fouling
results in poor treatment performance causing the severe flux drop or rapid trans membrane pressure
(TMP). The increased high energy consumption and frequent cleaning or replacement of the membrane
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directly leads to an increase in maintenance and operating costs.

In this study, membrane fouling occurring in different COD/SO4* ratios and different HRT in anaerobic
submerged membrane bioreactor in high alkaline and saline environment was investigated in terms of
membrane surface properties. For this purpose, a total of two membrane modules were used at
operational conditions of COD/SO4* ratio of 5,4, 8, 12 and 10, 15 days in HRT. SEM, EDX, PBD and
FTIR analyzes were performed from the clean membrane before the membrane modules were placed in
the system and the fouling membrane after the membrane module was used in the system. For both
membrane modules, it was found that organic structures and inorganic precipitates were present on the
fouling membrane surface and bacterial accumulation occurred on the surface after the cake layer had
been skimmed. Furthermore, the weight percentage of carbon for the skimmed and skimmed surface for
the first membrane module was 43, 45 and 67, respectively, while that was 38, 33 and 51 for the second
membrane module, respectively. The increase in the percentage by weight of the carbon in the stripped
portion showed that the stripping affected the removal of the inorganic fouling and that the membrane
pores were more contaminated by organic source. FTIR results showed that the membrane surface was
contaminated with more protein and polysaccharides by confirmed with SEM and EDX results. From
the particle size distribution results, it was concluded that the cake layer was mostly in the range of 10-
100 pum and that the flog structure was not affected by the reactor operational conditions.

Keywords: Membrane Bioreactor, Membrane Fouling, Organic Fouling
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OZET

Giliniimiizde elektrokimyasal kaplamalar yiizey ozelliklerini gelistirmek i¢in kullanilan en yaygin
yontemlerden biridir. Elektrokimyasal olarak krom kaplama (sert krom kaplama) otomotiv, uzay,
madencilik, savunma sanayi ve genel miihendislik alanlarinda kullanilan bir teknolojidir. Sert krom
kaplamada kaplama hizinin yavas olmas1 ve alt1 degerlikteki kromun ¢evreye olan zararlar1 bu yontemi
sinirlandirmaktadir. Bundan dolay1 sert krom kaplamaya alternatif olarak farkli kaplama teknikleri
iizerinde ¢alisilmaktadir. Bu tekniklerden biri de Nikel-Bor (Ni-B) esasli kaplamalardir. Ni-B esasl
kaplamalarin miikemmel asmmma direnci ve korozyon direnci sayesinde gelecek vaat eden bir
kaplamadir. Bu ¢alismada akimsiz nikel-bor kaplamalarin indirgeyici miktari, dengeleyici miktari,
sicaklik ve karigtirma hizi parametrelerin optimizasyonlar: iizerine ¢aligilmistir. Yapilan ¢aligmada
kaplama stiresi 1 saat olup kaplama banyosunun pH’1 6 olarak ayarlanmistir. Kaplama banyolarinda
nikel kaynagi olarak nikel kloriir (NiCl,.6H»O), kompleks olusturucu olarak sodyum asetat (C:H3;NaQ,),
dengeleyici olarak tiyoiire (CH4N»S) ve indirgeyici olarak DMAB ((CH3),NBH,) kullanilmstir. Ni-B
kaplama banyolarinin optimizasyonu i¢in yapilan calismada kullanilan kimyasallarin miktarlar1 ve
banyo parametreleri su sekildedir: banyo sicaklig1 (65°C, 70°C ve 75°C), indirgeyici miktarlar1 (2 g/L,
3 g/L ve 4 g/L), dengeleyici miktar1 (0,0005 g/L, 0,001 g/L ve 0,002 g/L) ve karistirma hiz1 (250, 300
ve 350 rpm). Yapilan calismalarin karakterizasyonlari i¢in Taramali Elektron Mikroskobu (SEM), X-
151n difraktometresi (XRD) ve Vickers sertlik cihazi ile analizler yapilmistir. Kaplamalarin morfolojileri
incelendiginde yapilarin karnabahar seklinde oldugu parametrelerin optimizasyonu ile yapinin
yogunlastig1 goriilmiistiir. Ni-B alagimlarinin kesit goriintiilerinde kolonsal yapilar olusmustur. Bu
yapilar spesifik degerlerin elde edilmesiyle daha siki oldugu goriilmiistiir. XRD analiz sonuglarina goére
plakalarin tercihli yonlenmesinin (111) yoniinde daha yogun oldugu goriilmiistiir. Bu ydnlenme ile
atomlarin siki istiflenerek yapinin mekanik 6zelliklerini gelistirdigi sdylenebilir. Calismalardaki sertlik
degerleri 1s1l islem oncesi ve 1s1l iglem sonrasi olarak incelenmistir. Kaplamalarin sertlik degerlerinde
1s1l iglem prosesinden sonra onemli Olgiide artis oldugu goriilmiistiir. Ni-B alasim kaplamalarinin
sertligindeki artis matristeki kristal tanelerinin incelmesi ve dislokasyon sertlesmesi ile agiklanabilir.
Yaptigimiz bu calismada akimsiz Ni-B alagimlarinin optimizasyon parametrelerini belirleyerek
kaplamalarin sertligi lizerine olan etkisini inceledik.

Anahtar Kelimeler: Akimsiz Ni-B Kaplama, Ni-B Alasim, Sertlik, Kristal Yapr, Isil Islem

ABSTRACT

Today, electrochemical coatings are one of the most common methods used to improve surface
properties. Electrochemical chrome plating (hard chrome plating) is a technology used in automotive,
aerospace, mining, defense industry and general engineering fields. The slow rate of coating in hard
chromium plating and the environmental damage of hexavalent chromium limit this method. Therefore,
different coating techniques are being studied as an alternative to hard chrome plating. One of these
techniques is Ni-B based coatings. It is a promising coating due to the excellent wear resistance and
corrosion resistance of Ni-B coatings. In this study, optimizations of reductive amount, stabilizer
amount, temperature and mixing speed parameters of electroless Ni-B coatings were studied. The



EUROASIA 6t INTERNATIONAL CONGRESS OF APPLIED SCIENCE

coating time was 1 hour and the pH of the coating bath was set to 6. Nickel chloride (NiCl»,.6H,0) as
the nickel source, sodium acetate (C,HsNaO») as the complexing agent, thiourea (CH4N,S) as the
stabilizer and DMAB ((CH3).NBH>) as the reducing agent were used in the plating baths. The amount
of chemicals and bath parameters used in the study for the optimization of Ni-B coating baths were as
follows: bath temperature (65°C, 70°C and 75°C), reducing amounts (2 g/L, 3 g/L and 4 g/L) amount of
stabilizer (0.0005 g/L, 0.001 g/L and 0.002 g/L) and stirring speed (250, 300 and 350 rpm). For the
characterization of the studies, Scanning Electron Microscopy (SEM), X-ray diffractometer (XRD) and
Vickers hardness test were used. When the morphology of the coatings were examined, it was observed
that the structures were concentrated by optimization of the parameters in which the structures were in
the form of cauliflower. In the cross-sectional images of Ni-B alloys, colonic structures were formed.
These structures were found to be more stringent by obtaining specific values. According to XRD
analysis results, it is observed that the planes are more intense in the direction of preferential orientation
(111). With this orientation, it can be said that the atoms are tightly stacked to improve the mechanical
properties of the structure. Hardness values in the studies were examined before and after heat treatment.
It was observed that the hardness values of the coatings increased significantly after the heat treatment
process. The increase in hardness of Ni-B alloy coatings can be explained by the refinement of the crystal
grains in the matrix and the hardening of the dislocation.

Keywords: Electroless Ni-B Coating, Ni-B alloy, Hardness, Crystalline structure, Heat treatment
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ELEKTROLITIK KAPLAMA ILE URETILEN Ni-B ALASIMLARINDA TMAB
KONSANTRASYONUNUN SERTLIK UZERINE ETKIiSi
EFFECT OF TMAB CONCENTRATION ON HARDNESS IN ELECTRODEPOSITED Ni-B

ALLOYS
Fatih DOGAN
Doktora Ogrencisi, Sakarya Universitesi Fen Bilimleri Enstitiisii, Malzeme Anabilim Dali, (Sorumlu Yazar)
Erhan DURU
Ars. Gor., Sakarya Universitesi Miihendislik Fakiiltesi Metalurji ve Malzeme Miihendisligi Bolimii
Serdar ASLAN

Dr. Ogr. Uyesi, Sakarya Universitesi Miihendislik Fakiiltesi Metalurji ve Malzeme Miihendisligi Béliimii

OZET

Malzeme yiizeylerinin kaplanmasi endiistride ¢ok yaygindir. Nikel bazli alagimlar genellikle krom
kaplamaya alternatif olarak gelistirilmis ve uygulanmistir. Bunlardan Ni-B alasimlar1 krom kaplamaya
benzer mekanik 6zelliklere sahiptir. Ni-B kaplamalar yiiksek sertlik ve aginma direngleri nedeniyle
cesitli metal yiizeylere koruyucu olarak uygulanir. Ni-B alasimli kaplama otomotiv, havacilik ve
savunma sanayiinde uygulanmaktadir. Elektrodepozisyon, basit, yiiksek iiretim orani ve uygun maliyetli
oldugu icin tercih edilen kaplama yontemidir. Ni-B alasimli kaplamalar, TMAB bor kaynagi kullanilarak
geleneksel nikel kaplama banyosunda (Watt banyosu) elektrodepozisyon yontemiyle iiretildi. Kaplama
banyosunda katot olarak celik levha, anot olarak saf nikel plaka kullanildi. Ni-B alagimlari i¢in kaplama
banyosunda NiSO4.6H,O (240 g/L), NiCL.6H,O (45 g/L), H:BO; (30 g/L) ve TMAB (1, 3 ve 5 g/L)
kimyasallari kullanilmistir. Banyo sicakligi (50°C), pH (3,5) ve karistirma hiz1 (450 rpm) parametreleri
kaplama banyosunda optimizasyonu elde etmek igin dnceden belirlenmistir. Elektrodepozit Ni-B
alasimli kaplamalarin sertlik 6zellikleri, kaplama banyosuna eklenen bor miktarini dnemli Slgiide
etkiledi. Kaplamadaki bor miktar1 arttirilarak tane biiyiikliigiinde 6nemli degisiklikler gozlenmistir.
Buna gore, bor konsantrasyonundaki degisimin Ni-B alagimlarinin sertligi lizerinde bir etkisi olmustur.
Isil islemden 6nce ve sonra Ni-B kaplamalarin kristal yapisindaki degisimin sertlik iizerindeki etkisi
tartisildi. Isil islem 6ncesi amorf yapida olan Ni-B alagimlar1 400 °C'de 1 saatlik 1s1l islemden sonra, tim
kaplamalarin kristalligi artmis ve tane boyutlari azalmistir. Kaplama kosullarina bagli olarak Ni-B
alagimlarinin tercih edilen yonelimi kaplama banyosundaki TMAB igeriginin artmasiyla (111) diizlem
yoniinde siddetlenmektedir. Boylece, Ni-B kaplamalarin sertligi artan TMAB konsantrasyonu ile olugan
NisB ¢okeltilerinin kristal tane biiylimesini engellemesiyle artmistir. Kaplamadaki bor igeriginin
artmasiyla artan i¢ gerilimler ile alagimlardaki en yiiksek sertlik 750 HV olarak elde edildi. Kaplamalarin
ylizey morfolojisi taramal1 elektron mikroskopisi (SEM) ile incelendi. Kristal tercih edilen yonelimleri
belirlemek ve kristalin tane boyutunu hesaplamak igin XRD analizleri yapildi. Tiim kaplamalarin
Vickers sertligi Anton Paar NHT® cihazi kullanilarak olgiilmiis ve kaplamalarin sertlikleri
karsilastirilmigtir. Bu ¢aligmada Ni-B alagimlarinin kaplama kosullarini hazirladik ve bor degisiminin
sertlik tizerine etkisini tartigtik.

Anahtar Kelimeler: Elektrolitik Kaplama, Ni-B Alasim, Sertlik, Kristal Yapi, Is1l islem

ABSTRACT

Coating of material surfaces is very common in the industry. Nickel-based alloys have generally been
developed and applied as an alternative to chrome plating. Of these, Ni-B alloys have mechanical
properties similar to chrome plating. Ni-B coatings are applied to various metal surfaces as protective
because of their high hardness and abrasion resistance. Ni-B alloy coating applied in automotive,
aerospace and defense industries. Electrodeposition is the preferred coating method because it is simple,
high production rate and cost effective. Ni-B alloy coatings were produced by electrodeposition method
in conventional nickel plating bath (Watts bath) using TMAB boron source. Steel plate was used as
cathode and pure nickel plate was used as anode in the coating bath. For Ni-B alloys, NiSO4.6H>O (240
g/L), NiCl,.6H,O (45 g/L), H:BOs (30 g/L) and TMAB (1, 3 ve 5 g/L) chemicals were used in the
coating bath. Bath temperature (50°C), pH (3.5) and stirring speed (450 rpm) parameters were
predetermined to achieve optimization in the coating bath. The hardness properties of electrodeposited
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Ni-B alloy coatings significantly affected the amount of boron added to the coating bath. Significant
changes in grain size were observed by increasing the amount of boron in the coating. Accordingly, the
change in boron concentration had an effect on the hardness of Ni-B alloys. The effect of the change in
the crystal structure of Ni-B coatings before and after heat treatment on hardness was discussed.
Amorphous Ni-B alloys before heat treatment, after 1 hour of heat treatment at 400 °C, the crystallinity
of all coatings increased and grain sizes decreased. Depending on the coating conditions, the preferred
orientation of the Ni-B alloys intensifying in the plane direction (111) with increasing TMAB content in
the coating bath. Thus, the hardness of the Ni-B coatings was increased by increasing the concentration
of TMAB, resulting in the inhibition of crystal grain growth by Ni3B precipitates. The highest hardness
was obtained as 750 HV with increasing internal strain due to the B content in the coating. The surface
morphology of the coatings was examined by scanning electron microscopy (SEM). XRD analyzes were
performed to determine crystal preferred orientations and to calculate the grain size of the crystal. The
Vickers hardness of all coatings was measured and compared using Anton Paa NHT? apparatus. In this
study, we prepared the coating conditions of Ni-B alloys and discussed the effect of boron change on
hardness.

Keywords: Electrodeposition, Ni-B alloy, Hardness, Crystalline structure, Heat treatment
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POLI (VINIL KLORUR-G-AKRILAMID) GRAFT KOPOLIMERLERININ ATOM
TRANSFER RADIKAL POLIMERIZASYON YONTEMI iLE SENTEZI VE
KARAKTERIZASYONU
SYNTHESIS AND CHARACTERIZATION OF POLY(VINILY CHLORIDE-G-ACRYLAMIDE)
GRAFT COPOLYMERS VIA ATOM TRANSFER RADICAL POLYMERIZATION (ATRP)

Melahat GOKTAS

Yiiziincii Y1l Universitesi, Matematik ve Fen Bilimleri Egitimi Boliimii, Van, 65100, Tiirkiye

OZET

Kopolimerizasyon, polimer 6zelliklerinde sistematik degisikliklerin yapilmasi i¢in basarili ve giiglii bir
yontemdir. Cilinkii kopolimerizasyon, ayni polimer molekiiliinde degisen oranlarda farkli fiziksel
ve/veya kimyasal 6zelliklere sahip iki monomerin birlesmesi sonucu, bilimsel ve ticari dneme sahip yeni
malzemelerin olusumuna yol agar [1]. Cesitli kopolimerizasyon reaksiyonlar1 arasinda radikalik
kopolimerizasyon, zorlu deneysel sartlar gerektirmediginden ve ¢ok cesitli monomerlere
uygulanabilirligi ile yeni malzemelerin olusumuna yol acabileceginden en 6nemli yeri almaktadir [2].
Ozellikle, Atom transfer radikal polimerizasyonu (ATRP) gibi yasayan kontrollii radikal polimerizasyon
yontemlerinin gelistirilmesiyle blok, graft (as1), yildiz yapilan igceren kompleks mimariye sahip iyi
tanimlanmis polimerler hazirlanabilir [3]. Bu ¢alismada, ATRP polimerizasyonu i¢in uygun bir baslatici
olan poli-vinil kloriir (PVC) kullanilarak akrilamid’in atom transfer radikal polimerizasyonu (ATRP)
gerceklestirilerek poli(vinil kloriir-g-akrilamid) poli(VC-g-AAm) graft kopolimerleri sentezlendi. Graft
kopolimerler ¢esitli parametreler (baslatict ve monomer miktar1) degistirilerek sentezlendi. Bu
parametrelerin sentez lizerine etkileri ayrica arastirildi. Elde edilen graft kopolimerler 'H-NMR, FT-IR,
TGA, DSC, SEM ve fraksiyonlu ¢oktiirme teknikleri kullanilarak karakterilize edildi.

ATRP
90°C
CH,CH + CH/~CH ———* CHZ(iH CH,CH CH,CH
| - CuCl
cl n ?—0 PMDETA cl ' 50 a
NH,
BV AAm
CH,—(H
ﬁ::O m

NH,
Poli(VC-g-AAm) graft copolymer

Sema 1. Poli(VC-g-AAm ) graft kopolimerlerin kimyasal sentez mekanizmasi.
Anahtar kelimeler: Atom transfer radikal polimerizasyonu; graft kopolimer; poli-vinil klortir.

Kaynaklar: 1. Goktag M, Chemical Papers 73, 2329-2339, 2019.
2. Goktag M, Olgun B. Polym. Sci. Series B 61, 421-429, 2019.
3. Wang JS, Matyjaszewski K. Macromolecules, 28, 7901-7910, 1995.

ABSTRACT

Copolymerization is the most successful and powerful method for making systematic changes in
polymer properties. Because copolymerization leads to the formation of new materials of scientific and
commercial importance as a result of the merger of two monomers with different physical and/or
chemical properties at varying rates in the same polymer molecule [1]. Among the various
copolymerization reactions, radical copolymerization takes the most important place as it does not
require challenging experimental conditions and can lead to the formation of new materials with its
applicability to a wide variety of monomers [2]. In particular, well-defined polymers of complex
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architecture including the block, graft, star structures can be prepared by the development of living
controlled radical polymerization methods such as atom transfer radical polymerization (ATRP) [3]. In
this study, poly (vinyl chloride-g-acrylamide) poly(VC-g-AAm) graft copolymers were synthesized by
performing atom transfer radical polymerization (ATRP) of acrylamide using poly-vinyl chloride (PVC)
which a suitable initiator for ATRP polymerization. The graft copolymers were synthesized by varying
various parameters (amount of initiator and monomer). The effects of these parameters on synthesis
were also investigated. The characterization of the products was achieved using 'H-NMR, FT-IR, TGA,
DSC, SEM and fractional precipitation techniques.

ATRP
il Y J \
CH,CH + CH=CH — ——* CHzﬁH CHCH CH,CH
| . CuCl ) k Z K |
a o =9 PMDETA a fx 0 a
NH;
EVE AAm
CH—— GH
$=O m

NH,
Poli(VC-g-AAm) graft copolymer

Scheme 1. Chemical synthesis of poly(VC-g-AAm) graft copolymers.

Keywords: Atom transfer radical polymerization; graft copolymer; poly-vinily chloride.
References: 1. Goktas M, Chemical Papers 73,2329-2339, 2019.

2. Goktas M, Olgun B. Polym. Sci. Series B 61, 421-429, 2019.
3. Wang JS, Matyjaszewski K. Macromolecules, 28, 7901-7910, 1995.
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CANDIDATE GENES RELATED WITH GROWTH TRAITS AT EQUINES
ATGILLERDE BUYUME OZELLIKLERI ILE ILGILI ADAY GENLER

Raziye ISIK
Aras. Gor. Dr., Tekirdag Namik Kemal University, Faculty of Agriculture, Department of Agricultural Biotechnology, Turkey

ABSTRACT

New candidate genes related to growth of equines have been revealed due to developments in molecular
techniques with the progress of technology. The studied genes that are related with growth and
development in donkeys are growth hormone (GH), fibroblast growth factor 5 (FGF?5), paired box Gene
6 (PAX6), cytochrome b (Cytb), myostatin (MSTN), pituitary-specific transcription factor 1 (POUIFI)
leptin (LEP), diacylglycerol acyltransferase 1 (DGATI) and insulin like growth factors (/GF-I-II).
Fibroblast growth factor 5 is a glycosaminoglycan binding protein and also involved in various
biological processes such as broad embryonic development, cell growth, morphogenesis and tissue
repair. The cytochrome b gene is a gene encoded by mitochondrial DNA, a protein that plays an
important role in electron transfer. Paired Box Gene 6 is involved in transcriptional regulation,
oculogenesis and other developmental processes. /GF-2 gene products play an important role in
embryonic and fetal growth of donkeys. Growth hormone is an anabolic hormone secreted by the
somatotropic cells of the pituitary anterior lobe and plays an active role in the growth of tissues, during
breastfeeding and reproduction. Pituitary-specific transcription factor 1 is a key tissue-specific
transcription factor which regulates pituitary hormone-related with genes such as prolactin (PRL),
thyroid stimulating hormone B (TSHp) and growth hormone (GH). Myostatin has been reported to
inhibit myoblast proliferation and muscle formation by inhibiting cell cycle during myoblast
differentiation. Myogenic differentiation is autocrine and paracrine managed by growth factors such as
insulin-like growth factors and myostatin which is producing mature skeletal muscle fibers. MSTN also
called GDF-8 (growth differentiation factor 8), a part of the growth and development in mammalian
species. DGATI gene, encodes a microsomal enzyme that by using diacylglycerol and fatty acyl CoA as
substrates catalyzes the terminal and committed step of triacylglycerol biosynthesis. Leptin is a
fundamental regulator in physiological functions of the regulation of food intake, energy homeostasis,
immune system, and reproduction. In this review, it will be summarized that the candidate genes related
with growth traits that are affected by many quantitative trait loci at equines.

Key words: Candidate Genes, Equine, Growth Traits
Anahtar kelimeler: Aday Genler, Atgiller, Biiyiime Ozellikleri
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ABSTRACT

Egg production in poultry occurs as a result of the interaction of genetic, endocrine and immune systems.
The egg production can be affected by many factors such as environment, nutrition, management and
genetics. Two of the most important of these factors are nutrition, genetics and also their interactions.
Feed additives as vitamins, minerals, fatty acids, plant extract and volatile oil related have been revealed
the association with genetic variation of some genes. The candidate gene approach is based on using
information regarding physiological and biochemical processes in the organism to select related genes
and explore their relationship with phenotypes. Some crucial genes in poultry have been identified using
candidate gene approach in poultry. Growth differentiation factor 9 (GDF9), involved in growth and
differentiation and secreted by oocytes, belongs to the transforming growth factor f superfamily and
plays a critical role in ovarian follicular development and ovulation rate in mammals. The Dopamine
receptor 2 (DRD?2), Insulin-like growth factor I (/GF-I), Neuropeptide Y (NPY), Vasoactive intestinal
polypeptide (VIP) and Vasoactive intestinal peptide receptor 1 (VIPR-1) genes found associated with
total egg production. The genes polymerase alpha 1 (POLAI), Pyruvate Dehydrogenase Kinase 3
(PDK3), Peroxiredoxin 4 (PRDX4) and Apolipoprotein O (APOO) identified by genome-wide
significant SNPs can be considered as candidates associated with egg number traits. The genes Teneurin-
2 (ODZ2), Growth Factor Receptor Bound Protein 14 (GRBI4), General Transcription Factor ITA
Subunit 1 (GTF2A41) and Claspin (CLSPN) are reported as candidate genes for egg production.
Candidate genes such as Translin (7SN), Thymocyte Nuclear Protein 1 (THYNI), Opioid Binding
Protein/Cell Adhesion Molecule Like (OPCML), Signal Peptide Peptidase Like 2B (SPPL2B) and
Transcription Factor 3 (T7CF3) were associated with immune and cytokines, which played essential
modulatory roles in the regulation of ovarian function. Identification of SNP’s in the candidate genes
related with egg production can help to understand how we can use nutrition to prevent many of the
nutritional diseases and increase the egg production. The purpose of this review is to provide information
the production and quality of the egg, its associations with candidate genes.

Key words: Candidate Gene, Egg Production, Genome
Anahtar kelimeler: Adaya Gen, Yumurta Verimi, Genome
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ASPHODELUS AESTIVUS L. BITKIiSININ HIDROKSIL RADIKALINi SUPURME
AKTIVITESI VE VITAMIN C iCERIGI
HYDROXYL RADICAL SCAVENGING ACTIVITY AND VITAMIN C CONTENT OF
ASPHODELUS AESTIVUS L.

Mahire BAYRAMOGLU AKKOYUN
Dr. Ogr. Uyesi, Siirt Universitesi Veteriner Fakiiltesi Biyokimya Anabilim Dali

OZET

Sunulan calismada; Asphodelus aestivus L. bitkisinin vitamin C (askorbik asit) icerigi ve bitkinin
hazirlanan metanol ekstresinin 6nemli serbest radikal tiirleri arasinda yer alan hidroksil radikalini (OH")
stiptirme aktivitesi degerlendirildi. Sunulan ¢aligmada pozitif kontrol olarak dogal antioksidan 6zellige
sahip oldugu bilinen kurkumin kullanild1 ve elde edilen sonuglar degerlendirildi. Metabolizma igin
onemli bir yere sahip olan 6zellikle metabolik faaliyetler i¢in gerekli olan aktif oksijen - antioksidan
dengesi oksijen yoniine dogru bozuldugunda metabolizmada DNA, protein, karbonhidrat ve lipid gibi
temel yapi taglarinda 6nemli hasarlara sebep olmaktadir. Meydana gelen bu hasarlar sonucunda,
oncelikli olarak koroner hastaliklar, kanser, diyabet ve karaciger harabiyeti olmak iizere bir¢ok hastalik
ortaya ¢ikmaktadir. Antioksidan 6zellikteki bilesikler, ya zararli radikal olusumunu onleyerek ya da
olusan serbest radikalleri temizleyerek bir¢ok hastalik ve hiicre hasarinin dnlenmesine yardimci olan
oldukea hayati bilesenlerdir. Vitamin C (askorbik asit) bu hasarlar1 6nleyen 6nemli dogal antioksidanlar
arasinda incelenmektedir. Calismada Asphodelus aestivus L. bitki metanol ekstraktinin bilinen bir
serbest radikal olan hidroksil (OH') radikalini siipiirme aktivitesi, 532 nm dalga boyunda ve kontrol
ornege karsi spektrofotometrik olarak tesbit edildi. Asphodelus aestivus L. bitkisinin vitamin C igerigi
ise 521 nm dalga boyunda spektrofotometrik metod kullanilarak gergeklestirildi. Caligma sonucunda
Asphodelus aestivus L. bitkisinin vitamin C igerigi degerlendirildiginde; 196.16 +28.32 pg 100g™" olarak
bulundu. Asphodelus aestivus L. bitkisinin hidroksil radikalini siipiirme kapasitesi degerlendirildiginde
ise; bitkinin metanol ekstraktinin, hidroksil radikali (OH") igin en yiiksek inhibisyon degerinin % 60.41
+ 2.29 oldugu bulundu. 4Asphodelus aestivus L. bitkisinin hidroksil radikali siipiirmede IC50 degerinin
0.437 +0.02 mg mL™", pozitif kontrol olarak kullanilan kurkuminin ise IC50 degerinin 0.535 + 0.05 mg
mL" oldugu tesbit edildi.

Calismamizda sonug olarak; Asphodelus aestivus L. bitkisinin metanol ekstraktinin hidroksil radikalini
stiptirmede pozitif kontrol olarak kullanilan kurkumine oranla daha etkin aktiviteye sahip oldugu tesbit
edildi. Aym1 zamanda Asphodelus aestivus L. bitkisinin belirlenen vitamin C igeriginin de iyi diizeyde
oldugu belirlendi.

Anahtar Kelimeler: Asphodelus aestivus L., serbest radikal, vitamin C

ABSTRACT

In the presented study; Vitamin C (ascorbic acid) content of Asphodelus aestivus L. and the scavenging
activity of hydroxyl radical (OH) which is one of the important free radical species of methanol extract
of plant was evaluated. In the present study, curcumin, known to have natural antioxidant properties,
was used as positive control and the results obtained were evaluated. When active oxygen - antioxidant
balance which is important for metabolism, especially necessary for metabolic activities is disrupted in
the direction of oxygen, it causes important damages in metabolism such as DNA, protein, carbohydrate
and lipid. As a result of these damages, many diseases occur, including coronary diseases, cancer,
diabetes and liver damage. Compounds with antioxidant properties are vital components that help
prevent many diseases and cell damages, either by preventing the formation of harmful radicals or by
removing free radicals. Vitamin C (ascorbic acid) is studied among the important natural antioxidants
that prevent these damages. In the study, the scavenging activity of the known free radical hydroxyl
(OH) radical of Asphodelus aestivus L. plant methanol extract was determined spectrophotometrically
against the control sample at 532 nm wavelength. Vitamin C content of Asphodelus aestivus L. was
determined by spectrophotometric method at 521 nm wavelength. As a result, Vitamin C content of
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Asphodelus aestivus L. plant was found as 196.16 + 28.32 pg 100g™!. When the hydroxyl radical
scavenging capacity of Asphodelus aestivus L. was evaluated, the highest inhibition value of methanol
extract which inhibited hydroxyl radical (OH) was found to be % 60.41 + 2.29. Asphodelus aestivus L.
was found to have an IC50 value of 0.437 + 0.02 mg mL"' in the hydroxyl radical scavenging and an
IC50 value of 0.535 + 0.05 mg mL™! for the curcumin used as positive control.

As aresult of our study; It was determined that Asphodelus aestivus L. plant has more effective activity
than curcumin, which is used as a positive control in scavenging the hydroxyl radical of methanol

extract. It was also determined that Asphodelus aestivus L. plant had a good vitamin C content.

Keywords: Asphodelus aestivus L., free radical, vitamin C
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HALK SAGLIGI KONU BASLIGINI iCEREN DOKTORA VE TIPTA UZMANLIK ALAN
TEZLERININ SAGLIK YONETiMi ACISINDAN DEGERLENDIRILMESI
ASSEESSMENT OF DOCTORAL AND SPECIALIZED FIELD DISSERTATIONS TITLED
PUBLIC HEALTH IN THE TERMS OF HEALTH MANAGEMENT

Mehmet Emin KURT
Dr. Ogr. Uyesi, Dicle Universitesi Iktisadi ve Idari Bilimler Fakiiltesi, Saghk Y®onetimi Béliimii

OZET

Halk sagligi bireylerin sagliklarini 6ncelikle koruyucu ilke ile iilke saglik orgiitlenmelerinin tiim
yapilarini organize ederek yerine getirir. Amag bireylerin kendi sagliklarini iist diizeylerde tutabilmeleri
ve devamliliklarinin saglanabilmesi i¢in saglikli yasamin “aliskanlik hali” seklinde kiside yer
edindirilmesidir. Halk saglig1 uzmanligi toplumun istenen saglikli yasam halinin devami i¢in halk sagligi
ve saglik yonetimi ana ve alt konularini igeren pek ¢ok ¢aligsma tiretmislerdir ve bununla beraber saglikla
ilgili tlim alt ve st egitim (tip, dis hekimligi, hemsirelik vb.) disiplinlerinde de “halk sagligi” konu
basligini kapsayan ¢aligmalar iiretilmektedir. Ulkemizde saglik ile ilgili tiim doktora ve tipta uzmanlik
alan tezlerinin iiretildigi fakiilte ve yiliksekokullarinda (tip, dis, hemsirelik vb.) son 20 yilda iiretilen tim
tezlerin saglik yonetimi ana ve alt konularini da igerdigi tespit edilmistir. Ancak bu tespitler oransal
olarak istenen diizeyde degildir. Halk sagligimin hem kendi alt alanlar1 itibari ile saglik yonetimi
konularmi ihtiva etmesi ve hem de saglik yonetiminin bir bilim dali olarak kendi mevcut konularinin
pek cogunun halk sagligi ile iliskili durumda olmasi konuyu nitelikli hale getirmektedir.

Tiim doktora ve tipta uzmanlik alan tezlerinin biiyiikk ¢cogunlugu kadin bilim insanlar1 tarafindan
iiretildigi ve ayrica iiretilen tezlerin biiylik bir cogunlugunun tipta uzmanlik alan tezleri oldugu tespit
edilmistir. Is saghig1 ve giivenligi, ergonomi, kadin sagligi, aile planlamasi vb. siralamada halk saghigi
bashikli tezler iiretilirken, iiretilen tezlerin Universiteler bazinda ise Istanbul {iniversitesi, Hacettepe
universitesi, Marmara liniversitesi, Dokuz Eyliil {iniversitesi seklinde siralanmaktadir. Bunun yaninda
yukarida da belirtildigi lizere halk sagliginin ¢alisma alanlari igerisinde bulunan is sagligi ve giivenligi,
finansal incelemeler, memnuniyet vb. pek ¢ok konunun saglik yonetimi konularini da icerdigi ve bu
oranin saglik yonetimi ¢alismalarini dolayli olarak ytikselttigi tespit edilmistir. Sonug olarak halk saglig
konu baglikli tez taramalarindan saglhk yonetimi alanimi igeren konularin iilkemizde yeterince
calisiimadig: tespit edilmistir. Saglik politikalarina yon vermesi gereken halk saglikcilarin saglik ve
yonetim ilizerine ¢aligmalar1 artirmalar1 gerekmektedir.

Anahtar Kelimeler: Halk Sagligi, Saglik Yonetimi, Doktora Tezi, Tipta Uzmanlik Alan Tezi

ABSTRACT

Public health primarily fulfills the health of individuals by organizing all the structures of health
organizations of the country with a protective principle. The aim is to enable people to maintain their
own health at high levels and to ensure continuity of healthy life in the form of hali habit state kis. Public
health expertise has produced a number of studies covering the main and sub-issues of public health and
health management for the continuation of the desired healthy state of the society, and also “public health
inde in all health-related lower and upper education disciplines (medicine, dentistry, nursing, etc.).
subject-related studies are produced. It has been determined that all theses produced in the last 20 years
in the faculties and colleges (medical, dental, nursing, etc.) where all doctorate and specialty theses in
medicine about health are produced in our country include the main and sub-subjects of health
management. However, these determinations are not proportionally desired. The fact that public health
includes health management issues in terms of its own sub-areas and that many of its current issues as
a discipline of health management are related to public health qualifies the issue.

It has been found that the majority of all doctoral and specialist theses in medicine are produced by

female scientists, and the majority of theses are specialized theses in medicine. Occupational health and
safety, ergonomics, women's health, family planning, etc. While the theses titled public health are
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produced in the ranking, the theses are listed as Istanbul University, Hacettepe University, Marmara
University and Dokuz Eyliil University on the basis of Universities. Besides, as mentioned above,
occupational health and safety, financial examinations, satisfaction, etc. are within the working areas of
public health. it was found that many subjects included health management issues and this ratio
indirectly increased health management activities. As a result, it has been found out that the subjects
including the field of health management are not studied sufficiently in our country from the thesis scans
titled public health. Public health professionals who need to steer health policies need to increase their
work on health and management.

Keywords: Public Health, Health Management, PhD Theses, Specialist Thesis in Medicine
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ISLAM PEYGAMBERI VE DIiYETI (YETERLI VE DENGELI BESLENME)
PROPHET OF ISLAM AND DIET (ADEQUATE AND BALANCED NUTRITION)

Mehmet Emin KURT

Dr. Ogr. Uyesi, Dicle Universitesi Iktisadi ve Idari Bilimler Fakiiltesi, Saglik Yonetimi Béliimii

OZET

Cagimizin bilim ¢evreleri tarafindan en ¢ok ¢alisma yapilan ve tiim diinya toplumlarinin kendi saglikli
yasamlart i¢in en ¢ok iizerinde durduklar1 kavrami; “diyet” bir diger ifade ile “saglikli beslenme”
ilkesidir. Beden kitle indeksinin 25.99’un iizerine ¢iktig1 asir1 kiloluluk ve ayn1 indeksin 30’un iizerinde
oldugu Obezite’ ye bagli basta kardiyovaskiiler hastaliklar olmak {izere tiim sistemsel hastaliklarin
altinda yatan ana neden bireylerin “saglikli beslenme” yasantilarinin olmamasi, dengeli ve yeterli
beslenme Ol¢iilerinin bulunmamasi ve en 6nemlisi de fiziksel hareketten yoksun bir hayata sahip
olmalaridir. Kendi ¢agina ve tiim ¢aglara 6rneklik teskil eden peygamberin giinliik beslenme ve fiziksel
aktivitelerine sahip olmak giiniimiizde ki gibi anlasildig1 {izere karmasik ve zor bir siireci ihtiva
etmemektedir. Ornegin; Islam peygamberinin giinde sadece 2 6giin yemesi, aksam 6giiniinii saat 7°den
Once yapmasi ve sonrasinda besin tiikketmemesi, doymadan sofradan kalkmasi, su tiiketmesi, tam bugday
ve arpa ekmegi yemesi, tiim fiziksel kuvvet gerektiren islerini kendisi yapmasi, et ve tahil yemesi,
hacamat yaptirmasi, esi ile hafif kosular yapmasi vb. Giinlilk hayatinda “saglikli beslenmeyi” ilke
edinmis peygamberin sonraki yiizyillarda farkli ilim adamlar1 eli ile “7ibb-i Nebevi” adi altinda
olusturduklar1 ve tamami peygamberin s6z ve eylemlerini ihtiva eden kitaplarinda Miisliiman
yasantisinin “giinliik diyet” kavraminin nasil olmasi gerektigi konusu iglenmistir. Cagimizda bilim
cevrelerinin ideal diizeyde bireyin giinliik saglikli beslenmesinin ne olmasi gerektigi konusunda ortaya
cikan soruya farkli diyet 6rneklikleri ile cevaplart s6z konusu iken, kendi ¢aginda bu soruya “sade
beslenme” ilkesi ile saglikli yagamayi bilmis bir peygamberden 6rneklikler aktarmak sorunun ¢éziimiinii
saglayacak oznellik ve niteliktedir. Peygamberin 63 yasinda 6liimiine sebep olanin ise Islam ve
oryantalist tarihgilerin ifade ettikleri {izere kendisine bir suikast sonucu ikram edilen zehirli etin
yutulmamis olmasina ragmen bu zehrin viicudunda yillar igerisinde yarattigi tahribatin neden oldugu
ifade edilebilir kanaatindeyim. Peygamberin beslenme yasantisinin 6rnekligi izinden gidecek bireylere
saglikli yasamin ne olup ne olmayacagi sorularinin cevabini verecek sadelik ve doyuruculuktadir.

Anahtar Kelimeler: islam Peygamberi, Diyet, Saglikli Beslenme, Tibb-i Nebevi (Beslenme)

ABSTRACT

The concept of the most studied by the scientific circles of our age and that the societies of the world
emphasize the most for their healthy lives; “Diet” is the principle of “healthy eating beslenme. The main
reason underlying all systemic diseases, especially cardiovascular diseases due to overweight, whose
body mass index exceeds 25.99 and where the same index is above 30, is the lack of “healthy eating”
experiences of the individuals, lack of balanced and adequate nutrition measures and importantly, they
have a life without physical movement. Having the daily nutrition and physical activities of the prophet
who exemplifies his own age and all ages does not involve a complex and difficult process as it is
understood today. For example; The Islamic prophet should only eat 2 meals a day, make the evening
meal before 7 o'clock and not consume any nutrients, get up from the table, consume water, eat whole
wheat and barley bread, do all the physical force himself, eat meat and grain , doing light runs with his
wife and so on. The principle of lar1 healthy nutrition Giinliik in the daily life of the prophet in the next
centuries with the hand of different scholars “Tibb-i Nebevi olustur in the name of the books and all the
prophet's words and actions, including how the concept of yas daily diet Miisliiman Muslim life is
discussed. In our age, while the answers of the scientific circles to the question about what should be
the daily healthy nutrition of the individual at the ideal level with different dietary examples, it is
subjectivity and quality that will provide the solution of the problem from a prophet who knows how to
live a healthy life with the principle of “simple nutrition inda. The reason for the death of the Prophet at
the age of 63, as the Islamic and orientalist historians have stated, is the assassination of poisonous flesh,
although it has not been swallowed. The exemplary of the Prophet's nutritional life is simplicity and
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satisfying to answer the questions of what will be a healthy life to the individuals who will follow in the
footsteps.

Keywords: Islamic Prophet, Diet, Healthy Nutrition, Medicine of Prophet (Nutrition)
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ATLARDA TENDINITIS VE GUNCEL YAKLASIMLAR
TENDINITIS IN HORSES AND CURRENT APPROACHES

Emine CATALKAYA
Dr. Ogr. Uyesi, Dicle Universitesi Veteriner Fakiiltesi Cerrahi Anabilim Dali

OZET

Bu makalede amag, 6zellikle spor atlarinda siklikla kargilagilan, atin spor hayatinin sonlanmasina neden
olabilen tendinitisin teshis ve tedavisi hakkinda giincel bilgileri paylasmaktir. Tendinitis, intriksik
(cekme ve gerilme) ve ekstrinsik (¢carpma, diisme, vurma, nallama hatalar1 vs) nedenlerle tendoda liflerin
veya lif demetlerinin birkaginin kopmasi sonucu tendoda sekillenen yangisal olaylar dizisine denir. Atin
viicut agirhiginin yaklagik tigte ikisi ve binici agirliginin bityiik ¢ogunlugu 6n bacaklara yiiklendigi icin
tendo hasarlar1 daha ¢ok 6n ekstremitede ve fleksor tendolarda sekillenir. Atlarda tendinitis en sik,
Musculus flexor digitalis superficialis (MFDS), Musculus flexor digitalis profundus (MFDP), Musculus
inteosseus medius tendosunda sekillenmektedir. Tendinitis, yaris atlarinda daha ¢ok MFDS
tendolarinda, konkurhipik atlarda ise MFDP tendolarinda sekillenmektedir.

Tendinitisin teshisi genellikle sisligin gbézlemlenmesi ve/veya palpasyonu ile kolaylikla yapilabilir.
Ancak, yaralanan yapinin dogrulanmasi ve siddetinin degerlendirilmesi i¢in ultrasonografik muayene
paha bicilmez bir yardimci tani yoOntemidir. Yaralanma sonrasi dort giinden erken yapilan
ultrasonografik muayene, proteolitik enzim aktivitesi ile iliskili olan lezyonun genislemesi nedeniyle
hatali sonuglara yol agabilir. Ancak agresif erken antienflamatuar tedavi bu degisiklikleri en aza
indirebilir. Yapilacak muayeneler iki ekstremitenin karsilastiritlmali muayenesini icermelidir.

Tendinitisin prognozu yikimlanmanin derecesine, siiresine, akut veya kronik olmasina, uygulanan
sagalim yoOntemine ve sagaltimdan sonraki dinlenme siiresine, dinlenme siiresince ata uygulanan
egzersiz programina gore degismektedir. Tendinitisin her zaman niiks etme olasilig1 vardir.

Atlarda tendon yaralanmalar1 i¢in kabul edilen tedavi yontemlerinin higbiri, yaralanmanin niiks etmeden
atin uzun siireli yarisa geri donmesi i¢in digerlerinden daha etkili degildir. Tendinitis vakalarinda
sekillenen patofizyolojik olaylarin asamalarinin daha iyi bilinmesi ve bu dogrultuda bir tedavi
metodunun secilmesi ile tendinitis tedavi edilebilir. Biiylime faktorleri ve/veya kok hiicreler ile tedavi,
trombositten zengin plazma (PRP) tedavisi ve fiziksel, cerrahi veya tibbi yollarla olusturulan skar doku
modifikasyonu kombinasyonu gibi tedavi yontemleri tedavide etkili olabilir. Ancak, tendinitiste
uygulanan tiim tedavi metotlar1 ve tedavi bittikten sonra ata uygulanan egzersiz programi ile birlikte
tendolarin diizenli ultrasonografik muayenelerinin yapilmasi prognoz, niiks olaylarinin 6énlenmesi ve
erken teshis edilmesi agisindan 6nemlidir.

Anahtar Kkelimeler: At, tendinitis, Musculus flexor digitalis superficialis, ultrasonografi.

ABSTRACT

The aim of this article is to share current information about the diagnosis and treatment of tendinitis
which may cause problems in sport horses, especially in sport horses. Tendinitis is a series of
inflammatory events that occur in the tendo as a result of breakage of fibers or bundles of fibers in the
tendo due to intrinsic (tensile and tensile) and extrinsic (impact, fall, tapping, shoeing errors, etc.)
reasons. Since approximately two-thirds of the horse's body weight and the majority of the rider's weight
are loaded on the forelimb, tendo damage occurs more on the anterior extremities and flexor tendons. In
horses, tendinitis is most commonly seen in musculus flexor digitalis superficialis (MFDS), musculus
flexor digitalis profundus (MFDP), and musculus inteosseus medius tendons. Tendinitis occurs in MFDS
tendons in racehorses and in MFDP tendons in concurhipic horses.

Diagnosis of tendinitis is usually easily made by observing and / or palpating the swelling. However,
ultrasonographic examination is an invaluable adjunctive diagnostic method for verifying and assessing
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the severity of the injured structure. Ultrasonographic examination performed earlier than four days after
injury may lead to erroneous results due to enlargement of the lesion associated with proteolytic enzyme
activity. However, aggressive early anti-inflammatory treatment may minimize these changes.
Examinations should include a comparative examination of the two extremities.

The prognosis of tendinitis varies according to the degree of destruction, duration, acute or chronic,
treatment method and rest period after treatment, and exercise program applied to the horse during rest
period. Tendinitis is always likely to relapse.

None of the accepted treatment modalities for tendon injuries in horses is more effective than others to
allow the horse to return to the long-term race without relapse. Tendinitis can be treated by knowing the
stages of the pathophysiological events that occur in cases of tendinitis and choosing a treatment method
accordingly. Treatment modalities such as treatment with growth factors and / or stem cells, platelet-
rich plasma (PRP) therapy, and a combination of physical, surgical or medical scarring modifications
may be effective. However, regular ultrasonographic examinations of tendons with all treatment
methods applied to the tendinitis and the exercise program applied to the horse after the end of the
treatment are important in terms of prognosis, prevention of recurrence events and early diagnosis.

Key words: Horse, tendinitis, Musculus flexor digitalis superficialis, ultrasonography.
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FARKLI EMS DOZLARININ GOKCE NOHUT (Cicer arietinum L.) CESIDININ
CIMLENME OZELLIKLERINE ETKISI
EFFECT OF DIFFERENT EMS DOSES ON GERMINATION CHARACTERISTICS OF GOKCE
CHICKPEA (Cicer arietinum L.) VARIETY
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OZET

Suni mutasyon olusturmanin amaci istenen dzellik icin mutasyon oranmi artirmaktir. Istenen genetik
degisiklikleri elde etmek i¢in, mutagenlerin se¢cimi bir dereceye kadar onlarin yararlanabilirligine ve
etkinliklerine baglidir. Bu ¢alismada Goékge nohut ¢esidinin 10 farkli EMS dozu (Ethyl Methane
Sulfonate) uygulamasina tepkisini saptamak amaciyla Dicle Universitesi Ziraat Fakiiltesi Biyoteknoloji
laboratuvarinda gergeklestirilmistir. Tohumlar 0 (kontrol), 10, 20, 30, 40, 50, 60, 70, 80, 90, 100 mM
EMS ile muamele edilmistir. EMS uygulanan tohumlar her petri kabinda 10 tohum olacak sekilde
tesadiif parselleri deneme desenine gore 3 tekerriirlii olarak ¢imlendirme kabininde ¢imlendirmeye
birakilmistir. Cimlendirmenin 5. giinii petri kaplarinda ¢imlenen nohutlar sayilmis ve bu sayede
cimlenme oranlar1 saptanmistir. Cimlendirmenin 8. giiniinde ¢alisma sonlandirilarak ¢im kini ve ¢im
koklerinin uzunluklari, ¢im kini ve ¢im koklerinin yas ve kuru agirliklar: 6l¢timleri yapilmistir. Yapilan
istatistik analizi sonucunda ¢imlenme orani, ¢im kini uzunlugu, ¢im kdkii uzunlugu, ¢im kini yas agirhigi,
¢im kini kuru agirligi, ¢im kokii yas agirligi ve ¢im kokii kuru agirligi 6zellikleri bakimindan uygulanan
dozlar arasinda istatistiksel bir fark saptanmistir. Dozlar arasinda ¢imlenme orani bakimindan en yiiksek
degere kontrol (%100) dozunda, en diisiik degere ise 100 mM (%50) dozunda; ¢im kini uzunlugu
bakimindan en yiiksek degere 10 mM (3,21 cm) dozunda, en diisiik ¢im kini uzunluguna ise 100 mM
(0,13 cm) dozunda; ¢im kokii uzunlugu bakimindan en yiiksek degere 10 mM (4,14 cm) dozunda, en
diistik ¢im kokii uzunluguna ise 100 mM (1,06 cm) dozunda; ¢im kin1 yas agirligi bakimindan en yiiksek
degere 10 mM (0,14 g) dozunda, en diisiik ¢im kin1 yas agirligina ise 100 mM (0,011 g) dozunda; ¢im
ki1 kuru agirhigi bakimindan en yiiksek degere 10 mM (0,014 g) dozunda, en diisiik ¢im ki kuru
agirligia ise 100 mM (0,0012 g) dozunda; ¢im kokii yas agirligi bakimindan en yiiksek degere kontrol
(0,154 g) dozunda, en diisiik ¢im koki yas agirligina ise 80 mM (0,038 g) dozunda; ¢im kokii kuru
agirligi bakimindan en yiiksek degere kontrol (0,0139 g) dozunda gozlenirken; en diisiik ¢im kokii kuru
agirligima ise 80 mM (0,0037 g) dozunda saptanmustir. Calisma sonucunda artan EMS dozlarinin
tohumlarin ¢imlenme oranini ve diger incelenen 6zelliklerin degerlerini diislirdiigii sonucuna varilmaistir.

Anahta}‘ Kelimgler: Mutasyon, EMS, Doz, Nohut, Cimlenme.
Not: DUBAP-ZIRAAT-19-005 Nolu proje kapsaminda desteklenmistir.

ABSTRACT

The goal artificial mutagenesis is to increase the rate of mutation for desired characteristic. The selection
of mutagens depends upon some extent to their availability and effectiveness for achieving the desired
genetic changes. In this study, in order to determine the response of Gokge chickpea cultivars to 10
different doses of EMS (Ethyl Methane Sulphonate), it was carried out in Dicle University Faculty of
Agriculture Biotechnology Laboratory. Seeds were treated with 0 (control), 10, 20, 30, 40, 50, 60, 70,
80, 90, 100 mM EMS. EMS applied seeds were germinated in germination cabinet with 3 replications
according to randomized plots experiment design with 10 seeds in each petri dish. On the 5th day of
germination, chickpeas germinated in petri dishes were counted and germination rates were determined.
On the 8th day of germination, the study was completed and the coleoptile length, root length, coleoptile
fresh weight, root fresh weight, coleoptile dry weight, root dry weight were measured. As a result of
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statistical analysis, a statistically significant difference was found between the doses applied in terms of
germination rate, coleoptile length, root length, coleoptile fresh weight, root fresh weight, coleoptile dry
weight, root dry weight characteristics. Among the doses, the highest value in terms of germination rate
at the control (100%) dose, the lowest value at 100 mM (50%) dose; the highest value in terms of
coleoptile length at 10 mM (3.21 cm) dose, the lowest coleoptile length at 100 mM (0.13 cm) dose; the
highest value in terms of root length at 10 mM (4.14 cm) dose, the lowest root length at 100 mM (1.06
cm) dose; the highest value in terms of coleoptile fresh weight at 10 mM (0.14 g) dose, the lowest
coleoptile fresh weight at 100 mM (0.011 g) dose; the highest value in terms of coleoptile dry weight at
10 mM (0.014 g) dose, the lowest coleoptile dry weight at 100 mM (0.0012 g) dose; the highest value
in terms of root fresh weight at the control (0.154 g) dose, the lowest root fresh weight at 80 mM (0.038
g) dose; the highest value in terms of root dry weight at the control (0.0139 g) dose; and the lowest root
dry weight was 80 mM (0.0037 g) dose. As a result of the study, it was concluded that increasing EMS
doses decreased the germination rate of seeds and the values of other investigated characteristics.

Keywords: Mutation, EMS, Dose, Chickpea, Germination." ‘
Note: This study has been supported within the scope of DUBAP-ZIRAAT-19-005 Project.
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BAZI EKMEKLIK BUGDAY (Triticum aestivum L.) HATLARININ DiYARBAKIR
KOSULLARINDA FiZYOLOJIK VE KALITE OZELLIKLERI YONUNDEN
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OZET

Bugdayin biitiin diinya {ilkelerinde temel beslenme kaynaklarindan biri olmasi, bugdaya stratejik bir
iriin olma ozelligi kazandirmaktadir. Bugday insan beslenmesi i¢in mutlaka ihtiya¢ duyulan giinliik
kalori ve proteinin 6nemli bir kismini karsilamaktadir. Ancak gilinlimiizde hizla artan niifusun,
parcalanan ve azalan tarim alanlarindan elde edilen tiretimle yeterli ve dengeli beslenmesi imkani her
gecen giin daha da zorlagsmaktadir. Bu nedenle artan besin ihtiyaglarinin karsilanmasinda bolge ekolojik
kosullarina iyi uyum gdosteren, morfolojik ve fizyolojik yonden uygun, verim ve kalite 6zellikleri iyi
olan genotiplerin belirlenmesi biiyiik onem tagimaktadir. Bu ¢alismada da amaclanan Diyarbakir
kosullarina uygun bazi ekmeklik bugday (7riticum aestivum L.) genotiplerinin fizyolojik 6zellikleri ile
bazi kalite unsurlarmin belirlenmesidir. Calisma, Diyarbakir’da Dicle Universitesi Ziraat Fakiiltesi
arastirma ve uygulama alaninda 2018-2019 iiretim sezonunda yagisa dayali kosullarda yiiritilmistiir.
Deneme, tesadiif bloklar1 deneme desenine gore 3 tekerriirlii olarak kurulmustur. Calismada materyal
olarak bdlgede yogun olarak yetistirilen 4 adet ticari ¢esit (Ding, Ceyhan 99, Empire ve Pehlivan) ve
CIMMYT (Uluslararast Misir ve Bugday Gelistirme Merkezi)’ten temin edilen 16 adet ileri ekmeklik
bugday hatt1 kullanilmistir. Aragtirmada NDVI (normalize edilmis vejetasyon farklilik indeksi) ve SPAD
(klorofil icerigi) gibi fizyolojik 6zellikler ile bazi kalite 6zellikleri (protein orani, nisasta igerigi, yas
gluten orani, zeleny sedimentasyon degeri ve hektolitre agirligi) incelenmistir. Arastirmada ele alinan
Ozelliklere iligkin varyans analizleri ve ortalama degerler, tesadiif bloklar1 deneme desenine gére JUMP
Pro 13.0 paket programi kullanilarak yapilmigtir. Yapilan varyans analiz sonuglarina gére incelenen
ozellikler bakimindan genotipler arasinda istatistiki olarak 6nemli farkliliklar oldugu gézlemlenmistir.
Calismadan elde edilen degerlere bakildiginda; NDVI degerinin 0.53-0.67, SPAD degerinin 34.43-
45.67, protein oraninin %13.73-18.43, nisasta oraninin %61.36-63.73, hektolitre agirliginin 75.93-83.25
kg/hl, yas gluten oraninin %28.24-34.64 ve zeleny sedimantasyon degerinin 39.11-52.22 ml arasinda
degiskenlik gosterdigi belirlenmistir. Fizyolojik 6zellikler bakimindan 10 STEMRSN 30 hattinin, kalite
Ozellikleri yoniinden ise 14 HTWYT 42 hattinin standart ¢esitlere ve diger hatlara iistlinliik saglayarak
Diyarbakir kosullarina adaptasyon yoniinden potansiyele sahip olduklar1 belirlenmistir.

Anahtar Kelimeler: Ekmeklik bugday, fizyolojik, kalite, NDVI, SPAD,

ABSTRACT

The fact that wheat is one of the main nutritional sources in all countries of the world makes wheat a
strategic product. Wheat meets a significant portion of the daily calories and protein required for human
nutrition. However, it is becoming more and more difficult for the rapidly increasing population to have
adequate and balanced nutrition with the production obtained from the fragmented and decreasing
agricultural areas. Therefore, it is of great importance to determine genotypes that are well adapted to
the ecological conditions of the region, morphologically and physiologically appropriate, yield and
quality characteristics are good in meeting the increasing nutritional needs. The goal of this study is to
determine the physiological characteristics and some quality elements of some bread wheat (Triticum
aestivum L.) genotypes suitable for Diyarbakir conditions. The study was carried out in the research and
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application area of Dicle University Faculty of Agriculture in Diyarbakir in rainy conditions during the
2018-2019 production season. The experiment was designed as randomized block design with 3
replications. In this study were used as materials, four check cultivars (Ding, Ceyhan 99, Empire and
Pehlivan) which are grown intensively in the region and 16 advanced bread wheat lines obtained from
CIMMYT (International Maize and Wheat Improvement Center). In this study, physiological properties
such as NDVI (normalized vegetation difference index) and SPAD (chlorophyll content) and some
quality properties (protein content, starch content, wet gluten content, zeleny sedimentation value and
hectoliter weight) were investigated. According to the results of the variance analysis, it was observed
that there were statistically significant differences between the genotypes in terms of the characteristics
examined. When the values obtained from the study are examined; the NDVI value was 0.53-0.67, the
SPAD value was 34.43-45.67, the protein rate was 13.73-18.43 %, the starch rate was 61.36-63.73 %,
the weight of the hectoliter was 75.93-83.25 kg / hl, the wet gluten rate was 28.24-34.64 and the zeleny
sedimentation value was 39.11-52.22 ml. it was determined that the variability between. 10 STEMRSN-
30 lines in terms of physiological properties and 14 HTWYT-42 lines in terms of quality characteristics
have superiority over standard varieties and other lines and have the potential for adaptation to
Diyarbakir conditions.

Keywords: Bread wheat, physiological, quality, NDVI, SPAD



EUROASIA

6t INTERNATIONAL CONGRESS OF APPLIED SCIENCES
Februayg 7-8,2020 / Digarbakir, Turkeg

TiP I DIABETES MELITUSLU HASTALARIN PERIODONTOLOJIDEKI ONEMi
THE IMPORTANCES OF IDDM PATIENTS ON THE PERIODONTOLGY

Fikret iPEK
Dr. Ogr. Uyesi, Dicle Universitesi Dis Hekimligi Fakiiltesi Periodontoloji Anabilim Dali
Ahmet SAGLIKLI

Arastirma Gorevlisi, Dicle Universitesi Dis Hekimligi Fakiiltesi Periodontoloji Anabilim Dali, (Sorumlu Yazar)

OZET

Tip-1 diyabet (Insiiline bagl diyabet) insiilin sekresyonunun ¢ok az veya hi¢ olmamasi karakterizedir.
Tip-1 diyabet hastalarima akut komplikasyonlar ile tani1 konur. Baglangic yast genelde 11-13 yas
arasindadir. Diyabette agiz kurulugu, hemorajik ve gangrenoz stomatitleri, spesifik glossitis, chellitis,
aftlarla birlikte interdental papillalarda sisme ve dokunmada kanama ile baglayan gingivitisler, siiratle
periodontitise doniiserek, dislerde liiksasyonlara neden olabilir. Diyabetin yalniz basina periodontal
hastalik nedeni oldugunu belirtmek miirmkiin degildir. Ancak diyabetlilerde periodonsiyum, lokal
irritasyonlara kars1 daha hassas olup gingival indeks oranmi daha yiiksektir. Ayrica enfeksiyon,kontrol
edilmeyen diyabetlilerde olayin seyrini bozabilir. Kontrol altinda olan regiile diyabetlilerde
enfeksiyondan korunmak i¢in antibiyotik kullanimina gerek yoktur. Ancak diyabeti kontrol altina
alimmalan hastalarda profilaktik olarak antibiyotik uygulamasi Onerilir. Dis tedavi plani, hastanin
diabetinin kontrol altinda olup olmamasina goére yapilir. Kontrol altinda olmayan diyabetiklerde efektif
cerrahi uygulamalar yapilmamalidir. Ciinkii boyle hastalarda postoperatif enfeksiyon riski arttig1 igin
iyilesme gecikir. Ayrica yumusak dokulari travmatize etmemek i¢in ¢ok dikkatli ¢aligilmalidir. Sonug
olarak dis hekimleri bu tiir hastalarda yonlendirici sorumlulugu dogrultusunda davranabilmeli ve uygun
tedavileri yapabilmeleri i¢in diyabetin sistemik ve oral bulgularinin ne oldugunu ve bu hastalara
yaklagimlarinin nasil olmasi gerektiginin bilincinde olmalaridir.

Anahtar Kelimeler: Diyabet, Oral Bulgular, Periodontal Durum, Tedavi Plani.

SUMMARY

Insulin dependent diabetes mellitus (IDDP) is characterized by the low or non secretion of insulin.
Patients with IDDM are mosty diagnosed by its acute complications. The initiating age is 11-13 years
in general low salivay secretion, pale and hemorrhage gangrenous stomatitis, spasific glossitis, cheillitis,
afts, swellings of interdental papillas, gingivitis starting with contract bleeding may cause periodontitis
and result in luxations of the teeht, in conclusion. Diabetes is not itself a cause of the periodontal disease.
However periodontium is more sensitive to local irritations and the gingival index is higher in diabetic
cases. Enfections may even change the process in ill-uncontrolled diabetics. No antibiotic usage is
advised for the normal regulary controlled diabetic patients, but prophylactic antibiotic usage is
suggested for nonregulated diabetics. Dental treatment is planned according to the control status of these
cases. Effective surgical treatment are postponed in uncontrolled diabetics. These cases will not get
recovered early because of the increased risk of postoperative infections. The case has to be operated
also carefully so as not to cause injuries on the soft tissue.In concluison dentist should be aware of the
appopriate treatment method for the diabetic patients considering both the systemic and dental findings
with the probable complications as well.

Key Words: Diabet, Oral Findings, Periodontal Health, Treatment Method.
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VAN iLINDE PREPORATIF HASTALARDA ABO VE RH KAN GRUPLARI DAGILIMININ
ANALIZI
ANALYSIS ABO AND RH BLOOD GROUPS DISTRIBUTION IN PREOPERATIVE PATIENTS IN
VAN PROVINCE, TURKEY

Havva SAYHAN KAPLAN

Dr. Ogr. Uyesi, Yiiziincii Y11 Universitesi Dursunodabas1 Tip Merkezi, (Sorumlu Yazar)

ABSTRACT
Aim: The purpose of this study was to determine the profile of ABO and Rh groups in patients who were
admitted to a preoperative anesthesia clinic and scheduled for elective surgery.

Method: A total of 2048 blood group results of patients scheduled for elective surgery were obtained
from different clinics between 1 September 2019 and 30 November 2019 in preparation for preoperative
which were driven anesthesia clinic and retrospectively analyzed.

Results: The present study included the blood group results of 2048 patients consisting of 1545 (75.4%)
females and 503 (24.6%) males. In the present study, the A, B, O and AB blood group distributions were
detected as 44.7%, 16%, 31.5% and 7.7% respectively. In the blood samples, Rh positivity was found
as 89.9% while negativity was found as 10.1%.

Conclusion: Although a difference was found in the distribution ABO and Rh blood groups in Van
compared to other regions, the distribution in the study was similar to the general population in Turkey.

Keywords: blood groups, ABO, Rh, outpatient anesthesia, Van

OZET
Amag: Bu ¢aligmanin amaci Van bdlgesinde preoperatif hazirlik i¢in anestezi poliklinigine basvuran
elektif cerrahi planlanan olgularda ABO ve Rh kan grubu dagilimim belirlemektir.

Yontem: 1 Eyliil 2019 ile 30 Kasim 2019 tarihleri arasinda farkli kliniklerden anestezi poliklinigine
preoperatif hazirlik icin yonlendirilen, elektif cerrahi planlanan 2048 olguda kan grubu sonuglari
retrospektif olarak incelendi.

Bulgular: Calismaya 1545 (%75,4) bayan, 503 (%24,6) erkek olmak iizere 2048 olgu dahil edildi.
Calismamizda A, B, O ve AB kan gruplarinin dagilimlari sirasiyla % 44,8, % 16, % 31,5 ve % 7,7 olarak
saptandi. incelemeye alinan kan 6rneklerinde Rh pozitifliginin % 89,9, Rh negatifliginin ise %10,1
oldugu gorildii.

Sonug: Van bolgesindeki ABO ve Rh kan grubu dagilimi diger bolgelerdeki kan grup dagilimlariyla
farkliliklar géstermesine ragmen iilkemiz geneliyle benzer bulunmustur.

Anahtar Kelime: Kan gruplari, ABO, Rh, Anestezi poliklinik hastalari, Van

INTRODUCTION

Every person has a particular blood type based on their genes they inherited from their parents. The
blood group or type is identified by the presence or absence of certain substances called antigens on the
surface of the red blood cells. There are a number of different blood group systems, with the International
Society of Blood Transfusion recognizing more than 600 antigenic structures among the 30 major blood
groups (such as Lewis, I, P, MNSs, Kell, Kidd, Duffy, Lutheran, Xg, ABO, Rh) (1). The two main blood
group systems are ABO antigens (with the A, B, AB, and O blood types) and Rhesus (Rh) antigens (with
Rh D-positive or Rh D-negative blood types) which are recognized as the major clinically significant
blood group antigens (2). It was shown in previous studies in the literature that the frequencies of ABO
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and Rh blood group systems exhibited considerable variation in various human populations all over the
world. Together these two systems have proved the importance of blood groups in a wide range of
applications such as blood transfusion, organ transplantation, genetic research, forensic pathology,
anthropology, training ancestral relation of human etc. (3-5). Hence the information on the distribution
of ABO and Rh blood groups in a geographical location is certainly helpful in the effective management
of blood and blood products.

The Austrian scientist Karl Landsteiner was the first person to describe the ABO blood group in 1900,
and earned a Nobel Prize for medicine for this discovery. The Rhesus blood group was identified in 1939
for the first time by Landsteiner et al. (6). The ABO system is defined by the presence or absence of two
specific antigens, which are known as A and B, and determined by three alleles (A, B, O) segregating at
a single genetic locus. The ABO blood groups are determined based on a locus on chromosome 9 and
do not change as a result of environmental influences during life. Regardless of the ABO blood group,
The Rh group is indicated by a '+' (Rh positive) or '-' (Rh negative) according to the presence of the D
antigen (6). The Rh system involves three different pairs of alleles located on three different locus on
chromosome 1, and is of special importance because of its role in hemolytic diseases in newborns and
in transfusion (7).

The same blood group systems are shared in different human populations around the world, although
they differ in the frequencies of specific types. The incidence of ABO and Rh groups exhibited
considerable variation in different races, ethnic and socioeconomic groups in different geographic
locations of the world. The frequencies of ABO and Rh blood groups may also differ in between
populations and over time in the same region (8-11). The knowledge of the distribution of ABO and Rh
blood groups at local, regional and national levels in any population is helpful in the effective
management of blood banks and blood transfusion services. It is certain that knowledge of reliable
geographical information on blood group distribution is important for clinical studies, and it will help a
lot in access to safe and sufficient supply of blood and blood products.

The present study was conducted to determine the frequency of ABO and Rh blood groups in patients
who were admitted to a preoperative anesthesia clinic and scheduled for elective surgery in the province
of Van, Turkey.

Materials and Methods

The planned study was carried out on blood samples taken from 2048 cases after the approval of the
ethics committee (2019/17-03) from Yuzuncu Yil University. A retrospective study was conducted from
patients who were referred to anesthesia outpatient clinic from different clinicals to preoperative
preparation for elective surgery over a period of from st September 2019 to 30 st November 2019.
The ABO group type and Rh specificity of the blood samples were determined using Across Gel double
ABO / D" cards in a DG GelSystem (Diamed Ag, Switzerland) via gel centrifugation.

Results

The present study included a total of 2048 patients consisting of 1545 (75.4%) females and 503 (24.6%)
male with a mean age of 34.76+17.18 years old. Table I illustrates the percentage of ABO and Rh groups
in the blood samples obtained and examined. The frequency of A, B, O, and AB blood group types was
44.8% (916), 16% (328), 31.5% (645) and 7.7% (158), respectively. Overall, the blood group of the
highest frequency of appearance was A while AB showed the lowest distribution frequency. It was found
that 89.9% (1841) of the blood samples were Rh positive and 10.1% (207) were Rh negative (Figure 1).
More specifically, 816 (39.9%) blood samples were classified as A+, 100 (4.9%) were A-, 299 (14.6%)
were B+, 29 (1.4%) were B-, 141 (6.9%) were AB +, 17 (0.8%) were AB-, 585 (28.6%) were O+ and
60 (2.9%). (Table 1) A+ 816 -(39.9%), A- 100 (4.9%), B+ 299 (14.6%), B- 29 (1.4%), O+ 585 (28.6%),
0O- 60 (2.9%), AB+ 141 (6.9%), AB- 17 (0.8%). The blood group distribution according to gender is
given in Figure 2.
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Discussion

A full blood count and group  and antibody screening must be carried out on patients placed on a
waiting list for an elective surgical procedure which usually requires red cell transfusion. Surgical blood
ordering schedule can help decide which operations will lead to red cell transfusion, and the number of
units of blood routinely requested and cross matched. Blood banks are responsible for maintaining an
adequate supply of safe blood products. Various surgeries such as trauma surgery, neuro surgery,
orthopedic surgery, plastic surgery and spine surgery which are becoming more invasive lead to more
blood loss. The surgical blood request is based on the likelihood of transfusion required for each
procedure after consultation with the anaesthetists and clinical teams.

The incidence of ABO and Rh groups exhibits considerable variation in different races, ethnic and
socioeconomic groups in different locations around the world. The frequencies of ABO and Rh blood
groups may differ between populations and over time in the same region due to various factors such as
migration.

Various investigations regarding the blood groups based on the main blood groups, ABO and Rh, have
been conducted all over the world (Table II). Among the white Americans in the United States, the
distribution was as follows: group O with 47%, group A with 41%, group B with 9% and group AB with
3% while, for the African Americans, the distribution was as follows: group O with 46%, group A with
27%, group B with 2% and group AB with 7%. On the other hand, pure American Indians belonged
almost exclusively to group O (1, 12). Among the western Europeans, 42% was found to belong to
Group A, 9% to group B, 3% to group AB, and 46% belonged to group O. However, some of the western
Europeans showed higher proportion (up to 40%) of the blood group B (13). The distribution of the
ABO groups in England was about 45% A, 43% O, 9% B, and 3% AB (14). The distribution in the Greek
population was as follows: group O with 38.8%, group A with 39.9%, group B with 15.5% and group
AB with 5.2% (15). According to two relevant studies conducted in the African continent and
particularly in Nigeria, the blood group distribution was found to follow the same line as the Indians.
Even though the blood group O seemed to be the most common one, its percentage did not range higher
than 49%, followed by groups A and B of equal percentages 22%, and finally group AB present in the
7% of the population (16, 17). In Australia (18), O blood group was about 49%, A blood group was 38%,
B blood group was 10% and AB blood group was 3%. In Canada, the blood group distributions of O, A,
B and AB were 46%, 42%, 9% and 3%, respectively (17). One study conducted in India showed that O
was the most common blood group (37.12%) closely followed by B with 32.26%, followed by A with
22.88% while AB was the least prevalent group with 7.74% (19). In paralel to this study conducted in
India, blood group O was the most common (35%), followed by group A with 24%, group B with 33%
and group AB with 8% in Pakistan (20). A study conducted among the Saudi Arabian population
indicated that A, B, AB and O blood groups showed a distribution of 33.4%, 6%, 3.8% and 56.8%
respectively (21). A study in Iran showed the distribution of the frequency of the A, B, AB and O blood
group as 33.1%, 23.3%, 8.9% and 34.7%, respectively (22). When the blood group prevalance in Turkey
is considered, the group A (42.5%) was the most frequently encountered phenotype in the general
population. With regards to the other phenotypes of the ABO blood groups, the frequency of group B
was 15.8%, and group O was 34.7%, while the AB group was the least seen phenotype with a frequency
of 8% (23).

When the investigations on the distribution of the Rh system in the human population are considered, it
is clear that the frequency varies from population to population. For example, about 85% of white
Americans and 95% of African-Americans are Rh positive while the indigenous Africans are almost all
Rh positive (5, 24). The study in Greece classified the frequency of Rh groups as 91.41% Rh* and 8.59%
Rh. 17% of the British population was Rh negative while, for the Japanese population, it was 0.5% (14,
15, 25). The Rh positive blood groups comprised 92.8% and Rh negative were 7.2% in Saudi Arabia
(21), where as Iran has a frequency to Rh positive and Rh negative 88.7% and 11.3%, respectively (22).
India has a frequency to Rh positive 94.13% and Rh negative was 5.87% (19). RhD positive blood group
is documented as 98.4% in Asia(26), 81% in Australia(18), 84% in Europe(13), 85.1% in Canada (17),
95.7% in Africa(16), and 92.4% in Pakistan(20).
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In the present study, the blood group with the highest frequency was A Rh*and, for the lowest frequency,
it was AB Rh. In another study conducted by Dilek et.al. regarding the distribution of ABO and Rh
blood groups in Van, the distribution of the A, O, B and AB blood groups were measured with
percentages of 43.8%, 30.8%, 16.2%, 9.2% respectively, while Rh* was 85.5% (3). By comparing the
above results with the results of the present study, the distribution of ABO and Rh blood groups in the
same region was not found to be different significantly. Although the results are similar to a great extent,
it is thought that due to intensive migration to the region, the genetic pool has showed a slight change
with respect to the blood group distribution.

The samples included in this study are considered to represent the Van population, and thus can be
compared and employed to draw conclusions following assessment and evaluation with respect to
previous relevant studies performed on the frequency of the blood group ABO and Rh phenotypes in
different regions of Turkey. In comparison to the percentage distribution of overall Turkey (23), the
Eastern Blacksea (27), Sanliurfa (10), Malatya (28), Diyarbakir (29), Kayseri (25), Gaziantep (30),
Sanliurfa (31), Yozgat (32), Ankara (33), Konya (8), Eskisehir (10), Istanbul (34), Edirne (9) and Denizli
(35) all have similar frequencies (Table III). One study carried out by Ozkasap et. al. in the Eastern
Blacksea region showed a quite lower frequency of group B and AB compared to the results of the mean
of overall Turkey (27). Another study was carried out in Diyarbakir by Temiz et et. al. and the
distribution of the A, B, O and AB blood groups were reported as 36.5%, 16.6%, 29.7%, and 6.26%,
respectively (29). The measured frequency of the A, B, O and AB blood groups in Malatya was 41.21%,
14.99%, 37.23%, and 6.56%, respectively as reported by Kuku et. a/ (28). In another study conducted
in Kayseri by Torun et. al, it was reported that the frequency of A, B, O and AB blood groups was 44%,
16.2%, 33.3% and 6.5%, respectively (25). Although the observed frequency rates of blood groups in
the present study are in agreement with those of the previous reports, they are minimally higher than the
mean rates of Turkey. Therfore, it is thought that more extended studies at multiple locations would be
helpful to determine the profile of ABO and Rh groups in patients.

In terms of the Rhesus factor, the present study showed a prevalence of Rh positive blood group with
89.9% which is significantly higher than that 10.1% of Rh negative blood group. Based on the data
reported on the general population of Turkey, the Rh positivity rate was 84% (23). By comparing the Rh
frequencies of the present study to other cities in Turkey, it was found that the frequency of Rh+ blood
group distribution was quite similar to Malatya, Yozgat, Gaziantep, Sanliurfa, Diyarbakir, Denizli and
the general population in Turkey.

As a result, although the frequency of the distribution of ABO and Rh blood groups slightly changed in
comparison to the other regions of Turkey and previous studies conducted in Van, they are consistent
with the overall results in Turkey. It is believed that the knowledge on the distribution of blood groups
in each region can be helpful in the proper management of blood banks and transfusion services.
Furthermore, the blood group distribution data can provide a well organized and rapid response to the
need of human blood from neighboring and other provinces to disaster area in case of emergency and
natural disasters such as earthquake.
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Figure 1 Distribution of blood groups on the basis of Rh factor from the patients included in the study
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Figure 2 ABO and Rhesus blood groups distribution with regards to gender
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Table I- Distribution of blood groups A, B, O and AB in patients in the stud

Group Rh + - + - + - + -
Frequency% 399 4.9 14.6 1.4 6.9 0.8 28.6 0.8
Female % 46.8 4.8 15 1.6 6.6 0.8 27.9 2.6
Male% 38.1 4.9 13.3 0.7 7.7 0.7 304 3.7

Values are given as the mean = SD, maximum, minimum, or number and percentage.
Abbreviations: Rh, Rhesus;
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Table 1I- Frequency distribution of ABO blood groups at different geographical areas with percentage
%

Place of Study A% B% AB% 0% Rh*% Rh %
USA!2 41 9 4 46 85 15
Africa'® 22 22 7 49 95.7 43
Asia?® 249 30.2 6.65 38.3 98.4 1.6
Europe!3 42 9 3 46 84 16
Canada!’ 42 9 3 46 85.1 14.9
Australia'® 38 10 3 49 81 19
England!4 45 9 3 43 85 15
India' 22.9 323 7.7 37.1 94.1 5.9
Pakistan®® 24 33 8 35 924 7.6
Iran?? 33.1 233 8.9 34.7 88.7 11.3
Saudi Arabia?! 334 6 3.8 56.8 92.8 7.2
Greece!® 39.9 15.5 5.2 38.8 91.4 8.6
Turkey?? 42.5 15.8 8.0 347 85 15

Values are given as the mean + SD, maximum, minimum, or number and percentage.
Abbreviations: Rh, Rhesus;

Table Il1- Distribution of ABO and Rh Blood Group Systems in different cities and around Turkey.

Place of Study A(%) B(%) O(%) AB(%) Rh*(%) Rh(%)
Turkey? 425 15.8 34.7 8.0 85 15
Edirne’ 46.55 15.99 30.93 6.53 87.79 12.21
Istanbul** 448 15.9 30.8 8.1 87.2 12.8
Denizli* 42.6 16.8 333 7.40 89.9 10.1
Kayseri®® 44 16.2 333 6.5 76.5 235
Ankara’? 44.62 15.45 32.24 7.69 88.13 11.87
Konya? 45.06 15.63 3221 7.12 87.4 12.6
Eskigehir!® 43.52 16.84 31.1 8.50 86.65 13.35
Yozgat®? 443 159 31.7 8.1 88.0 12.0
Rize?’ 44.07 9.26 44.07 2.6 83.7 16.3
Sanlurfa®! 36.38 21.25 34.69 7.68 90.8 9.2
Diyarbakir® 36.5 16.6 29.7 6.26 89.1 10.9
Gaziantep® 40.01 18.1 35.09 6.8 90.83 9.17
Malatya?® 41.21 14.99 37.23 6.56 89.3 10.7
Van? 43.8 16.2 30.8 9.2 86.8 132
Van- Our Study 44.7 16 31.5 7.7 89.9 10.1

Values are given as the mean + SD, maximum, minimum, or number and percentage.
Abbreviations: Rh, Rhesus;
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OZET

Programlanmis hiicre 6liimii olarak da bilinen apoptoz, dogru sekilde tamir edilemeyen ciddi sekilde
hasar gdrmiis DNA’l1 hiicrelerin ortamdan Slerek kaybolmalarini saglamak iizere dinamik bir denge
halinde siirmektedir. Apoptoz normalde gelisme ve yaglanma sirasinda ve dokulardaki hiicre
popiilasyonlarini korumak i¢in homeostatik bir mekanizma olarak ortaya c¢ikar. Apoptoz ayrica
bagisiklik reaksiyonlarinda veya hiicrelerin hastalik veya zararli maddelerden zarar gérmesi gibi bir
savunma mekanizmasi olarak da ortaya ¢ikar. Apoptozu tetikleyebilen hem fizyolojik hem de patolojik
cok cesitli uyaran ve kosullar olmasina ragmen, tiim hiicreler ayni uyarana yanit olarak mutlaka
O0lmeyecektir. Isinlama veya kanser kemoterapisi igin kullanilan ilaglar bazi hiicrelerde DNA hasariyla
sonuclanir ve bu da p53'e bagli bir yoldan apoptotik 6liime yol agabilir. p5S3, DNA hasari, onkogen
aktivasyonu ve besin yoksunlugu gibi bir¢ok stres sinyali tarafindan yiiksek oranda indiiklenebilir bir
transkripsiyon faktoridiir. Hiicre dongilisii durmasi ve apoptoz, p53 aktivasyonunun en belirgin
sonuclaridir. p53 ayrica metabolizma, antioksidan yanit ve DNA onarimi gibi bir¢ok hiicresel siireci
diizenler. p53 aktivasyonunda, belirli hiicre tipleri (16semi veya doniistiiriilmiis fibroblastlar), hiicre
dongiisii durmasi yerine agirlikli olarak apoptoza ugrar. pS3 proteini, hiicresel DNA'nin onarimini
diizenler ve genin hasar1 ¢ok ciddi oldugunda ve onarilmasi miimkiin olmadiginda apoptozu indiikler.
Bu protein ayn1 zamanda hiicrelerin yaglanmasinin ve hiicresel dongiiniin sonraki agamalarina giren ve
¢ikan hiicrenin diizenlenmesinden de sorumludur (ikincisi ile ilgili olarak, p53 proteini, hiicre i¢cindeki
onarim mekanizmalarini ¢alistirmak i¢in G1 / S veya G2 / Min kontrol noktalarindaki hiicresel dongiiyti
durdurabilir). Dahasi, pS3 proteini hiicre igi siire¢leri dogrudan veya hiicre i¢inde bulunan diger
proteinlerle etkilesimlerin bir sonucu olarak diizenleyebilir. Stres faktorlerinin bir sonucu olarak p53
proteininin mitokondriye gectigi ve Puma, Bax, Apaf-1, Noxa gibi proapoptotik genlerin ekspresyonunu
aktive ettigi ve Bcl-2 familyasi (Bcl-2, Bel-X, Bel-in, Mcl-1) gibi antiapoptotik genlerin ekspresyonunu
inhibe ettigi gosterilmistir. Bu proapoptotik proteinler, p53 proteini ile birlikte, mitokondriye tasinir,
burada mitokondriyal membranlarin gecirgenliginde bir artisa neden olurlar ve Apoptotik proteaz
aktivasyon faktorii 1 (Apaf-1) ve kaspaz 9 proenzimiyle baglanan sitokrom c'nin salinmasini saglarlar.
pS53"in hiicre dongiisii durmasini ve apoptozu indiikleme kabiliyeti, kanser tedavisi i¢in kullanilabilecek
o6nemli bir antitimdr potansiyeline sahiptir. p53 hedefli tedavilerin gelecekteki basarisi, p53 apoptozu
ve hiicre dongiisii islevlerinin nasil diizenlendigini daha iyi anlamayi, bu yanitlari se¢ici olarak manipiile
etme yetenegini gelistirmeyi ve apoptoz veya yaslanma ile p53 aktivasyonuna cevap verme olasiligi en
yiiksek olan tiimdrlerin alt kiimelerini tanimlamay1 gerektirecektir.
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OZET

Optik mikroskoplarin atom ve 250 nm’den daha kii¢lik ayrintilar1 gosterememesi 151k kullanilan
mikroskoplarin yerine elektron kullanilan, daha yiiksek c¢Oziiniirlik gilicii saglayan elektron
mikroskoplarin kesfine gidilmistir. Elektron mikroskop; biiyiik bir alan derinligine sahiptir yiiksek
biliylitme yapar. Goriintiiniin kalitesi, netligi ve detay zenginligi ¢ozlnirliige baghdir ki 151k
mikroskobun rezoliisyon giicii 0,5-1 mikron iken EM’da bu oran 2-20 angsrtromdur. Elektron
mikroskoplar kullanim alanlar1 ve ¢aligma prensibi ele alinarak Transmission(Gegirimli) Elektron
Mikroskobu(TEM) ve Scanning(Taramali ) Elektron Mikroskobu(SEM) olarak iki gruba ayrilmaktadir.
Az kullanim alanina sahip Scanning Transmission ElectronMicroscopy (STEM)’da ii¢iincii tipi olarak
bilinmektedir.SEM daha ¢ok sert ya da yumusak oOrneklerin yiizey arastirmalarinda
kullanilirken, TEM’de 6rnek kesitlerinin derinlemesine incelenmesinde kullanilir.

SEM ve TEM ile yapilacak incelemeler, farkli arastirma amaclarina hizmet edeceginden ve farkli
calisma prensiplerine sahip olduklarindan dolay1, incelenecek 6rneklerin hazirlama ve takip islemleri de
buna gore farklilik gostermistir. TEMtakip prosediiriinde, ilk agama boyutu 1mm3 ’ten kiiglik olan
dokunun tamponlanmis gluteraldehit ile yapilan fiksasyon ve osmiumtetroksit ile yapilan post
fiksasyonla tespitidir. Daha sonra fazlafiksatif dokudan distile su ve tampon soliisyonu ile uzaklastirilir.
Asetonveya dereceli etil alkol ve ile yapilan dehidratasyon islemi ise tiglincli asamadir. Dérdiincii agsama
propilen oksit ile yapilan seffaflandirma ve sonrasi ise gdmmedir. Altinct asama 56°C’lik etlivde dokuyu
sertlestirmektir. Hazir hale gelen doku 2 pm kalinliginda kesilir ve toluidinblue boyasi ile boyanarak
EM’de incelenecek alana karar verilir. Daha sonra dokudan ultramikrotomda 60-80 nm kalinliginda ince
kesitleri alinir ve bakir gridlere yerlestirilir. Gridleruranil asetat ve kursun sitrat boyalar1 ile boyanarak
TEM’de incelenir.SEM’deise ornekler kurutulmadan %2,5’likGluteraldehit (pH7,2, fosfat tamponlu)
icine konularak, fikse edilir. Fosfat tamponunda 2-3 kez yikanir. Dehidrasyon islemi 6rnekler artan etil
alkol serisinden gegcirilerek tamamlanir ve kritik nokta kurutma cihazinda basing altinda sivi CO2’de
kurutulur. SEM staplarina yerlestirilen orneklerin {izeri yiizeyin goriintiilenebilmesi i¢in elektron
yansitici/elektron saptirici bir madde olan altin-paladium ile kaplanmasi saglanir.

Sonug olarak; ¢alisma prensibi yoniinden ikiye ayrilan SEM ve TEM farkli arastirma amaglarina hizmet
etmektedir. Ayrica 151k mikroskobun yetersiz kaldig1 durumlarda cesitli aragtirma ve incelemeler de

kullanilarak bilime 1g1k tutmaktadirlar.
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OZET

Pankreas kanseri en oliimciil kanserler arasinda gelmektedir. Bunun en 6nemli sebepleri ise genellikle
erken donemde belirti vermemesi, ge¢ evrelerde teshis edilmesi ve genellikle agresif tiimorler olup
kemoterapi ve radyoterapiye direng gostermeleridir. Pankreas kanserlerinin biiyiik bir cogunlugu (%
90’dan fazlasi), pankreasin ekzokrin hiicrelerinden koken almaktadir ve pankreatik duktal
adenokarsinoma (PDAC) olarak adlandirilmaktadir.

Pankreas kanseri oldukg¢a kotii bir prognoza sahiptir. Bunun nedenlerinden biri yiiksek risk grubundaki
bireyleri tespit edecek hassas bir diagnostik yontemin veya molekiiler biyobelirteglerin olmamasidir. Bir
diger sebep ise hastaligin erken evrelerde hi¢ belirti vermemesi bundan dolayr da teshisi yapilan
olgularm biiyiik gogunlugunun ileri veya metastatik evrede olmasindandir. Ugiincii sebep ise bu kanserin
kemoterapotik ajanlara oldukc¢a direncgli olmasidir. Pankreas kanserinin tedavisinde her gegen giin yeni
nesil kemoterapotik ajanlar onay alsa da sagkalim siiresi konusunda herhangi bir ilerleme elde
edilememistir. Hali hazirda en etkili cevap cerrahi rezeksiyon ile elde edilmektedir. Ancak hastalarin
sadece % 20 gibi diisiik bir kism1 cerrahi rezeksiyona uygundur.

NCBI GEO Data Set veritabaninda bulunan GSE16515 kodlu mikrodizin ham verileri toplandiktan
sonra bu veriler Transcriptome Analysis Console 4.0 (TAC 4.0) ve DAVID gibi biyoinformatik araglar
ile analiz edilmistir. Bu analizler sonucunda pankreas kanseri tiimor dokusu ile normal pankreas dokusu
arasinda ifade diizeyi farklilik gdsteren genler veya gen setleri belirlenmistir. Daha sonra bu genler ile
yolak analizleri, fonksiyonel kiimeleme analizleri yapilmistir.

Analizler sonucunda CEACAMS5, CLDN18, S100P, CXCL5, CLDN18, SDR16C5, SLC6A14,
COL11A1, SERPINBS5, CXCLS5, TFF1, MSLN, MUC4, CEACAMSG6 genlerinin ifade diizeyinde artig
oldugu belirlenmistir. Yolak analizleri sonucunda ise Nuclear-receptor meta pathway, PI3K-Akt
Signalling pathway, Focal adhesion, EGF/EGFR Signalling pathway gibi yolaklarin anlamli oldugu
tespit edilmistir.

Anahtar Kelimeler : Pankreas kanseri, Gen ifade analizi, Biyoinformatik

ABSTRACT

Pancreatic cancer is one of the deadliest cancers. The most important reasons for this are the lack of
symptoms in the early period, diagnosis in the late stages, and usually aggressive tumors and resistance
to chemotherapy and radiotherapy. The majority of pancreatic cancers (more than 90%) originate from
the exocrine cells of the pancreas and are called pancreatic ductal adenocarcinoma (PDAC).

Pancreatic cancer has a very poor prognosis. One of the reasons for this is the lack of a sensitive
diagnostic method or molecular biomarkers to detect individuals in the high-risk group. Another reason
is that the disease does not show any symptoms in the early stages and therefore the majority of the
cases diagnosed are in advanced or metastatic stage. The third reason is that this cancer is highly resistant
to chemotherapeutic agents. Although new generation chemotherapeutic agents have been approved for
the treatment of pancreatic cancer, there has been no improvement in survival time. Currently, the most
effective response is achieved by surgical resection. However, only 20% of patients are suitable for
surgical resection.
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After collecting GSE16515 coded microarray raw data in NCBI GEO Data Set database, these data were
analyzed with bioinformatics tools such as Transcriptome Analysis Console 4.0 (TAC 4.0) and DAVID.
As a result of these analyzes, genes or gene sets with different expression levels between pancreatic
cancer tumor tissue and normal pancreatic tissue were determined. Then pathway analysis and functional
aggregation analysis were performed with these genes.

As a result of the analysis, it was determined that there was an increase in the expression level of
CEACAMS5, CLDN18, S100P, CXCL5, CLDN18, SDR16C5, SLC6A14, COL11A1, SERPINBS,
CXCL5, TFF1, MSLN, MUC4, CEACAMSG genes. As a result of pathway analysis, pathways such as
Nuclear-receptor meta pathway, PI3K-Akt Signalling pathway, Focal adhesion, EGF / EGFR Signalling
pathway were found to be significant.

Keywords: Pancreatic cancer, Gene expression analysis, Bioinformatics
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OZET

Osteoporoz postmenopozal kadinlarin 6énemli bir boliimiinii etkileyen kronik, ilerleyici bir hastaliktir
(1). Osteoporozun farmakolojik tedavisinde bisfosfanatlar, kalsiyum ve D vitamini preparatlari,
denosumab, selektif Ostrojen reseptor modiilatorleri (raloksifen), anabolik ajanlar (teripatatid)
kullanilmaktadir (2) Oral bisfosfonatlar postmenopozal, senil veya sekonder osteoporoz tedavisinin
temelini olusturmaktadir. Klinik arastirmalara gdre oral bifosfonatlarin kirik riskini azaltmada etkin
ilaglardir (3). Giivenlik ve tolere edilebilirlik profilleri ortaya koyulmustur (4). Bununla birlikte, oral
uygulama, gastrointestinal (GI) intolerans1 olan hastalar veya oral alim i¢in zorlanan hastalar (6rn.,
Biligsel bozuklugu olan hastalar veya bagka bir¢ok oral ilag alan hastalar) gibi bazi popiilasyonlarda
uygun olmayabilir. Bu nedenle intravendz (IV) bisfosfonat kullanimi bu tiir hastalarda klinik agidan
avantajli olabilir.

Bisfosfonat oral tedavinin giigliikleri nedeniyle osteoporoz tedavisinde intravendz ilaglar giiniimiizde
artan siklikla kabul goérmektedir. (6) Pamidronat, ibandronat ve zoledronik asit, en gii¢lii ve en ¢ok
kullanilan intraven6z bisfosfonatlardir (7). Kullanimlari, akut faz yaniti (AFY) olarak adlandirilan bazi
hastalarda ates ve kas-iskelet agrisi ile iligkilidir (8). Bisfosfonatlar, mevalonat yolunda kolesterol
sentezine yol agan bir enzim olan farnesil pirofosfat sentazini bloke ederek kemik rezorpsiyonunu inhibe
eder. Bu yol AFY gelisiminin temelini olusturur, ¢ilinkii bu yoldaki ara maddeler olan izopentenil difosfat
ve dimetilalil difosfat; bu enzim bloke edildiginde monositlerde birikir ve bitisik T hiicrelerinin
interferon ve TNF salinimi ile aktivasyonu ile sonuglanir (9). AFY geng yas osteoporozlu hastalarda,
NSAIl kullanicilarinda ve osteoporozu olup sirt agrisi olanlarda daha fazla goriiliir fakat sigara
icenlerde, seker hastalarinda, kalsitonin kullanicilarinda, daha Onceden oral bifosfonat kullanmig
hastalarda daha az goriiliir. AFY ortalama 1-6 giin arasinda stirmektedir ve parasetamol / asetaminofenin
beraber uygulanmasiyla siddeti yaridan fazla azaltilabilir, bu nedenle ilk IV. doz bifosfonat alan
hastalarda bu ilaglarin AFY'yi azaltmak i¢in kisa siireli kullanimi tavsiye edilir (6). Ozetle AFY 1V.
Bisfosfanat tedavisinin en 6nemli yan etkilerinden olup hastalar ve osteoporoz ile ugrasan klinisyenlere
bu yan etkiler hakkinda bilgilendirilmelidir (6).

Bu olgu serisinde osteoporoz tedavisi i¢in intravendz bifosfonat tedavisi verdigimiz hastalarda akut faz
cevabinin nadir goriilen yan etkilerine dikkat ¢cekmeyi amagladik.

Anahtar Kelimeler: Osteoporoz, akut, intravendz

ABSTRACT

Osteoporosis is a chronic, progressive disease that affects a substantial proportion of postmenopausal
women (1). Bisphosphanates, calcium and vitamin D preparations, denosumab, selective estrogen
receptor modiilator (raloxifen), anabolic agents (teripatatide) are used in the pharmacological treatment
of osteoporosis (2) Oral bisphosphonates are the current mainstay of treatment for postmenopausal, senil
or sekonder osteoporosis. Results of several large clinical trials attest to the efficacy of oral
bisphosphonates in reducing fracture risk (3) as well as their favorable safety and tolerability profile (4).
However, oral administration may be unsuitable in some populations, such as patients with
gastrointestinal (GI) intolerance or those with difficulty complying with the requisite procedures for oral
dosing (e.g., patients with cognitive impairment or those receiving several other oral medications). The
additional availability of an intravenous (IV) bisphosphonate using could therefore be clinically
advantageous for use in such patients.(5).
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Because of these diffuculty for using infusions of bisphosphonates are now established therapies in
osteoporosis. (6) Pamidronate, ibandronate, and zoledronic acid are the most potent and widely-used
intravenous bisphosphonates (7). Their use is associated with fever and musculoskeletal pain in some
subjects, referred to as the acute phase response (APR) (8). Bisphosphonates inhibit bone resorption by
blocking farnesyl pyrophosphate synthase, an enzyme in the mevalonate pathway that leads to the
synthesis of cholesterol. This action may underlie the development of the APR because intermediates
in this pathway, isopentenyl diphosphate and dimethylallyl diphosphate, accumulate in monocytes when
this enzyme is blocked and result in the activation of adjacent T cells with the release of interferon-and
TNF (9). APR is more common in younger subjects, NSAID users, and those having back pain and less
common in smokers, diabetics, calcitonin users, and previous bisphosphonate users. APR lasts only a
few days and its severity can be reduced by more than half with coadministration of
paracetamol/acetaminophen, so the short-term use of these drugs to lessen the APR is advisable in
patients receiving their first iv dose of an aminobisphosphonate (6). In conclusion, the APR is by far the
most common adverse effect from the use of iv aminobisphosphonates, and all prospective patients and
clinicians should be counseled about it (6).

In this case report series, we aimed to draw attention to the rare side effects of acute phase response of
patients started intravenous bisphosphonate for the treatment of osteoporosis.

Key Words: Osteoporosis, acute, intravenous

1.GIRIS

Osteoporoz postmenopozal kadinlarin 6nemli bir boliimiinii etkileyen kronik, ilerleyici bir hastaliktir
(1). Osteoporozun farmakolojik tedavisinde bisfosfanatlar, kalsiyum ve D vitamini preparatlari,
denosumab, selektif Ostrojen reseptor modiilatorleri (raloksifen), anabolik ajanlar (teripatatid)
kullanilmaktadir (2) Oral bisfosfonatlar postmenopozal, senil veya sekonder osteoporoz tedavisinin
temelini olusturmaktadir. Klinik arastirmalara gdre oral bifosfonatlarin kirik riskini azaltmada etkin
ilaglardir (3). Giivenlik ve tolere edilebilirlik profilleri ortaya koyulmustur (4). Bununla birlikte, oral
uygulama, gastrointestinal (GI) intoleransi olan hastalar veya oral alim i¢in zorlanan hastalar (orn.,
Biligsel bozuklugu olan hastalar veya bagka birgok oral ilag alan hastalar) gibi bazi popiilasyonlarda
uygun olmayabilir. Bu nedenle intravendz (IV) bisfosfonat kullanimi bu tiir hastalarda klinik agidan
avantajli olabilir.

Bisfosfonat oral tedavinin giigliikleri nedeniyle osteoporoz tedavisinde intravendz ilaglar giiniimiizde
artan siklikla kabul goérmektedir. (6) Pamidronat, ibandronat ve zoledronik asit, en gii¢lii ve en ¢ok
kullanilan intravenoz bisfosfonatlardir (7)

Bifosfanat 1V. inflizyonlar1 osteoporoz, paget hastalig1 ve kas iskelet sistemi kanserlerinin tedavisinde
siklikla kullanilmaktadir (8). Uygulama sonrasinda ates, kas iskelet sisteminde agri, tutukluk, karin
agrist bulanti, kusma, goéz irritasyonu, eklem effiizyonu, eklem sisligi gibi Akut Faz yanit1 (AFY)
semptomlar siklikla intravendz uygulama nadiren de oral bisfosfanat alimi sonrasinda genellikle ilk 72
saatte goriilmektedir (9). 2010 yilinda yapilan bir ¢alismada zolendronik asit ve ibandronik asit
infiizyonlar1 sonrasinda Akut faz yanitin1 inflizyon yapilan 3862 hastanin 164’{inde (%10) tespit
edilmistir (6).

Uygulama sonrasi farnesil-pirofasfat enziminin inhibisyonu ile siklikla monositlerde izopentenil difosfat
birikimi ile T hiicre aktivasyonu, interferon gama ve TNF salimu ile akut faz yanitina neden olmaktadir
(6). Akut faz yaniti artis1 siklikla geng yaslarda, nsaii ilag kullaniminin fazla olanlarda ve kronik bel
agrisi olanlarda daha siddetli goriilmektedir. Sigara i¢imi, diyabet ve 6nceden oral bifosfanat tedavisi
almis olmak ise koruyucu faktordiir (6).

En sik goriilen semptomlar genel sistemik olup halsizlik, gribal enfeksiyon benzeri tablo, ayak
bileklerinde periferik 6demdir. 2. En sik ates ve dokiintii 3. ise kas iskelet sisteminde diffiiz agr1, eklem
sisligidir. Goz agris1t ve gozde katarakt ve inflamasyon en nadir goriilen semptomlar arasindadir.
Semptomlar inflizyon sonrasi ilk ii¢ giinde siddetli baslar, 3. Giinden sonra rezoliisyona ugrar, nadir
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olarak 15. Giine kadar devam eden semptomlar goriilse de siklikla 6. Giinden sonra semptomlar
tamamen iyilesmektedir (6). Yillar icerisinde tekrarlayan zolendronik infiizyonu alan hastalarda
semptom siddet ve siklig1 azalmaktadir

Akut faz cevabi reaksiyonunu dnlemek, siddetini azaltmak igin beraberinde parasetamol/asetaminofen
kullanilmasi dnerilmektedir (6). Tedavisinde ise istirahat, parasetamol, NSAII ilaglarmn oral kullanimi
veya ciddi tablonun daha siddetli durumlarda gerekirse IV. steroid ve ilacin kesilmesi veya tekrar
kullanilmamasi yer almaktadir(6).

Bu vaka derlemesinde Agustos 2019 ile Ocak2020 tarihleri arasinda Kafkas iiniversitesi Fizik tedavi
poliklinigine akut faz cevabi sendromu ile bagvuran 4 hastanin bulgular1 tartigilacaktir.

2. ANA CALISMA
Bu vaka derlemesinde Agustos 2019 ile Ocak2020 tarihleri arasinda Kafkas tiniversitesi Fizik tedavi
poliklinigine akut faz cevabi sendromu ile bagvuran 4 hastanin bulgulari tartisilacaktir.

VAKA-1

72 yasinda kadin hasta Fizik tedavi poliklinigine bel agris1 ve boyda kisalma sikayetleri ile bagvurdu.
Ozgegmis sorgulamasinda ek hastaligi saptanmadi. Yapilan muayenesinde hastanin bagimsiz desteksiz
ambule oldugu, L2 vertebrada presyon ile hassasiyet, bel hareketlerinin her yone kisitli olmasi tespit
edildi. Senil osteo poroz 6n tanisi ile Kemik dansitometresi (KMD), lomber ve torakal vertebra lateral
filmleri ve biyokimyasal kan tetkikleri istendi. KMD L1-L4:-2.8 Femur boyun -2.6’idi. Torakal vertebra
grafisi normal, Lomber vertebra grafisinde L2 vertebra da %25 ¢okme kirig1 saptandi. Kan tetkikleri
normaldi (Ure: 41, Kreatinin 0.82, GFR: 71.72, CRP: 0.928, Ca: 9.5, Na:138, WBC: 6.9).
Postmenapozol osteoporoz 6n tanist ile IV. Zolendronik asit 5 mg/100 ml 20 dk’lik yavas infiizyon ile
verildi. Tedaviye ek oral Ca-Dvit prepati (1200 mg Kalsiyum-8801U Dvit) de verildi.

Inflizyon sonrasi 3. Giinde hasta Sag dizde sislik ve morarma sikayeti ile fizik tedavi poliklinigine tekrar
geldi.

GRAM BOYAMA EKLEM SIVISI K.
Mikroorganizma gortimedi. -

Vaka -1 Sol diz etrafinda sislik ve ﬁlorarma, Diz eklem sitolojisi
Travma hikayesi sorgulandi ve tespit edilmedi. Sol diz Eklem hareket acikligi tam, periferik nabizlar

acik, petesi yoktu. Vital bulgulart; Ates: 38,4°C, Nabiz: 115/dk, TA 130/85 mmHg olarak tespit edildi.
Diger alt ekstremitelerinde artralji hari¢ anormal bulgu saptanmayan hastanin diz effiizyonu aspire
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edildi. Gram boyama ve mikroorganizma tespit edilmedi. Kan tetkiklerinde Ure: 41, Kreatinin 0.82,
GFR: 71.72, CRP: 3,569, Ca: 9.5, RF: 4, Na:138, WBC: 6.9, Urik asit:5.4, PLT: 350000, PT: 77.9,
APTT:28.4 ve INR 1.16 tespit edildi. Hastanin tanist Akut Faz Yaniti olarak degerlendirilerek agri
nedeniyle genel viicut diiskiinliigliniin de olmasindan dolay:r Fizik tedavi servisine yatirilarak
Parasetamol flakon 1g/15dk’lik IV infiizyon 4x1 baslandi. infiizyon sonrasi 5. Giinde sol diz
eklemindeki efflizyon azaldi. Morarma ve sislik normale dondii. Vital bulgulari; Ates: 36,7, Nabiz:
98/dk, TA 130/85 mmHg olarak tespit edildi Alinan kontrol kan tetkiklerinde Ure: 41, Kreatinin 0.82,
GFR: 71.72, CRP: 1.2, Ca: 9.6, Na:138, WBC: 7.2, Urik asit: 5,4, PT: 77.9, APTT:28.4 ve INR 1.18.
olarak tespit edildi. Infiizyon sonras1 6. Giinde akut faz cevabi tablosunun gerilemesi ve hastanin
yliriiyebilir hale gelmesi sonucunda taburcu edildi.

VAKA-2

65 yasinda kadim hasta Fizik tedavi poliklinigine yiiriimede giicliik sikayeti ile bagvurdu. Ozgecmis
sorgulamasinda hipotiroidi ve reflii vardi. Yapilan muayenesinde hastanin bagimsiz desteksiz ambule
oldugu, Her iki alt ekstremite duyu ve motor muayenesi normal olarak kas tespit edildi. Sekonder
osteoporoz on tanisi ile Kemik dansitometresi(KMD), lomber ve torakal vertebra lateral filmleri ve
biyokimyasal kan tetkikleri istendi. KMD L1-L4: -3,5 Femur boyun -1,6’idi. Torakal ve Lomber
vertebra grafisi normal olarak saptandi. Kan tetkikleri normaldi (Ure: 41, Kreatinin 0.82, GFR: 71.72,
CRP: 0.928, Ca: 9.5, Na:138, WBC: 6.9). Sekonder osteoporoz 6n tanisi ile IV. Zolendronik asit 5
mg/100 ml 20 dk’lik yavas infiizyon ile verildi. Tedaviye ek oral Ca-D vit prepati (1200 mg Kalsiyum-
8801U Dvit) de verildi.

Infiizyon sonrasi 2. Giinde hasta siddetli bas agris1 ve sakaklarinda zonklama sikayeti ile geldi. Ek
hastalik sorgulamasi tekrar yapildi. Hipotiroidi ve reflii harici hastalik yoktu. Bas agris1 VAS (Vizuel
analog skala): 8/10’du. Yapilan fizik muayenesinde pupiller orta hatta, izokorik, IR+/+, Kornea refleksi
+/+, Ust ve alt ekstremite DTR normoaktif, Tandem gait normal, Dismetri ve disdiadokinezi saptanmadi.
Beyin tomografi sonucu normal, intrakraniyal patoloji, yer kaplayan lezyon yoktu. Vital bulgular1 (Ates:
37,0°C, Nabiz: 82/dk, TA 130/85 mmHg) normaldi. Kan tetkiklerinde Ure: 56, Kreatinin 0.966,
GFR:87,7, CRP: 1.2, Ca: 9.7, Na:134, WBC: 6.5, Urik asit:4.5, RF: 2, PT: 79.2, APTT:29.4 ve INR 1.15
ve Sedimentasyon: 56 olarak saptandi.Hasta Akut faz yanit1 olarak degerlendirildi. Bas agris1 nedeniyle
Néroloji servisine yatirilarak Parasetamol flakon 1g/15dk’lik IV infiizyon 4x1 baslandi. Infiizyon
sonrast 6. Giinde bas agris1 VAS 4,5/10, Vital bulgulari; Ates: 36,7, Nabiz: 98/dk, TA 130/85 mmHg
olarak tespit edildi. Alinan kontrol kan tetkiklerinde Ure: 55, Kreatinin 1.0, GFR: 88.3, CRP: 0.8, Ca:
9.6, Na:135, WBC: 7.9, Urik asit:5.3 olarak tespit edildi. infﬁzyon sonrast 6. Giinde akut faz cevabi
tablosunun gerilemesi ve bas agris1t VAS <4 olmasi nedeniyle taburcu edildi.

VAKA-3

58 yasinda kadin hasta Fizik tedavi poliklinigine gecirilmis meme kanseri nedeniyle tamoksifen
kullanim1 sonrasinda onkoloji kliniginin yénlendirmesi ile basvurdu. Ozge¢mis sorgulamasinda 4 yil
once meme kanseri nedeniyle sag mastektomi saptandi. Yapilan muayenesinde hastanin bagimsiz
desteksiz ambule oldugu, 4 ekstremite kas giicii, duyu muayenesi tam olarak tespit edildi. Sekonder
osteoporoz on tanisi ile Kemik dansitometresi(KMD), lomber ve torakal vertebra lateral filmleri ve
biyokimyasal kan tetkikleri istendi . KMD L1-L4:-3.0 Femur boyun -1.0’idi. Torakal ve lomber vertebra
grafisi normal. Kan tetkikleri normaldi (Ure: 41, Kreatinin:0.82, GFR: 71.72, CRP: 0.928, Ca: 9.5,
Na:138, WBC: 6.9). Senil osteoporoz 6n tanist ile IV. Ibandronik asit 3mg/3 ml 5 dk’lik yavas inflizyon
ile verildi. Tedaviye ek oral Ca-Dvit prepati (1200 mg Kalsiyum-880iU Dvit) de verildi.

Inflizyon sonras1 3. Giinde hasta Sol el 4. ve 5. metakarpal eklemlerde morarma, sislik sikayeti ile fizik
tedavi poliklinigine tekrar geldi.
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Vaka-3: Sol el 4-5 Metakarpal Eklemde sislik ve morarma

Vital bulgulari; Ates: 37.9°C, Nabiz: 98/dk, TA 130/85 mmHg olarak tespit edildi. Diger {ist ve alt
ekstremitelerinde artralji hari¢ anormal bulgu saptanmayan hastanin kan tetkiklerinde Ure: 48, Kreatinin
0.92, RF: 4, GFR: 78.74, CRP:5.98, Ca: 10, Na:138, WBC:10, RF:4, Urik asit:5.2, PT: 68.7, APTT:35.5
ve INR 1.8 tespit edildi. Agr1 nedeniyle genel viicut diiskiinliigiiniin de olmasi nedeniyle Fizik tedavi
servisine yatirilarak Parasetamol flakon 1g/15dk’lik 1V infiizyon 4x1 baslandi. Infiizyon sonras1 5.
Giinde sag el bilek eklemindeki sislik azaldi. Morarma ve sislik normale dondii. Vital bulgulari; Ates:
36,7, Nabiz: 98/dk, TA 130/85 mmHg olarak tespit edildi Alinan kontrol kan tetkiklerinde Ure: 41,
Kreatinin 0.82, GFR: 71.72, CRP: 0.75, Ca: 9.6, Na:138, WBC: 7.0, Urik asit: 4.1, PT: 70.6, APTT:29.2
ve INR: 1.6 olarak tespit edildi. Infiizyon sonras1 6. Giinde akut faz cevabi tablosunun ve elde artrit
tablosunun gerilemesi sonucunda kismi salah taburcu edildi.

VAKA-4

55 yasinda kadin hasta Fizik tedavi poliklinigine menapoz sonrasi rutin kontrol sikayetleri ile basvurdu.
Ozgegmis sorgulamasinda romatoid artrit tansi ile 10 yildir MTX, prednol ve plaquenil kullandig
Ogrenildi. Yapilan muayenesinde hastanin bagimsiz desteksiz ambule oldugu tespit edildi. Ek patoloji
saptanmadi. Postmenapozal osteoporoz 6n tanisi ile Kemik dansitometresi (KMD), lomber ve torakal
vertebra lateral filmleri ve biyokimyasal kan tetkikleri istendi. KMD L1-L4:-3.1 Femur boyun -3.5idi.
Torakal ve lomber vertebra grafisi normaldi. Kan tetkikleri normaldi (Ure: 35, RF:4.5, Kreatinin 0.70,
GFR: 80,72, CRP: 0.76, Ca: 9.4, Na:138, WBC: 5.0). Postmenapozol osteoporoz 6n tanisi ile iv.
Zolendronik asit 5 mg/100 ml 20 dk’lik yavas inflizyon ile verildi. Tedaviye ek oral Ca-Dvit prepati
(1200 mg Kalsiyum-880iU Dvit) de verildi.

Infiizyon sonrasi 4. Giinde hasta Sag dizde lateral kissminda morarma sikayeti ile fizik tedavi

poliklinigine tekrar geldi. Travma hikayesi sorgulandi ve tespit edilmedi. Sag diz Eklem hareket acikligi
tam, periferik nabizlar acik, petesi yoktu.
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Vaka-4: éag diz lateral kisminda Sislik

Vital bulgulari; Ates: 39,2°C, Nabiz: 110/dk, TA 120/70 mmHg olarak tespit edildi. Diger alt
ekstremitelerinde artralji hari¢ anormal bulgu saptanmayan hastanin diz effiizyonu aspire edildi. Gram
boyama ve mikroorganizma tespit edilmedi. Kan tetkiklerinde Ure: 41, Kreatinin 0.82, GFR: 71.72,
CRP: 6,2, Ca: 9.5, Na:142, WBC: 8,5 , Urik asit:5.4, PLT: 380000, PT: 65.2, APTT:30.4 ve INR 1.2
tespit edildi. Agr1 nedeniyle genel viicut diiskiinliigiiniin de olmas1 nedeniyle Fizik tedavi servisine
yatirilarak Parasetamol flakon 1g/15dk’lik 1V infiizyon 4x1 baslandi. infiizyon sonras1 6. Giinde diz
eklemindeki morarmalar tamamen kayboldu. Morarma ve siglik normale dondi. Vital bulgulari; Ates:
36.8°C, Nabiz: 85/dk, TA 130/90 mmHg olarak tespit edildi Alinan kontrol kan tetkiklerinde Ure: 41,
Kreatinin 0.82, GFR: 71.72, CRP: 2.5, Ca: 9.6, Na:138, WBC: 7.2, Urik asit: 5.4, PT: 77.6, APTT:29.2
ve INR 1.22 olarak tespit edildi. Infiizyon sonras: 8. Giinde akut faz cevabi tablosunun gerilemesi ve
hastanin yiiriiyebilir hale gelmesi sonucunda taburcu edildi.

3.SONUC

Agustos 2019 ile Ocak2020 tarihleri arasinda Kafkas Universitesi Fizik tedavi poliklinigine basvuran
osteoporoz tanist alan bu 4 hasta incelendiginde 4 hastanin da ilk tan1 osteoporoz oldugu ve daha 6nce
bisfosfanat ilag kullanimi olmadigi, akut faz cevabi kliniklerinin 1V. bifosfonat infiizyonu sonrasi
basladig1 goriilmektedir. Bag agrisi ile bagvuran hasta haricinde, diger 3 hastanin CRP yiiksekligi olmasi
RF, Urik asit gibi romatolojik parametrelerin sekonder romatolojik hastalari diglamasi, mono-oligo artrit
ile hastalarin bagvurmasi ve semptomlarin 3-7 giin arasinda stirmesi ortak 6zellikleridir.

Klinigimizde saptadigimiz bu ii¢ artritik eklem bulgusunun dizde olmasi, parasetamol infiizyonun ile
artrit tablosunun gerilemesi, morarmanin da siklikla eslik etmesi literatiir tarandiginda nadir goriilen yan
etkiler arasinda degerlendirilmistir.

Klinisyenin V. Tedavi uygularken olabilecek ates, eklem agrisi, artritik bulgular, bas agris1, diyare,
abdominal agr1 gibi semptomlara karsi hazirlikli olmasi ve gerekirse hasta ve yakinlarimin
bilgilendirilmesi, hastanin recetesine parasetamol gibi antipiretiklerin yazilmast AFC olusmamasi igin
alinabilecek 6nlemlerdir.

4. TARTISMA

Osteoporoz tedavisinde kullanilan bifosfanatlarin uygulama sonrasinda goriilen ates, kas iskelet
sisteminde agr1, tutukluk, karm agris1 bulanti, kusma, goz irritasyonu, eklem efflizyonu, eklem sisligi
gibi semptomlar biitiiniine Akut Faz yanit1 (AFY) adi1 verilmektedir. AFY siklikla intravendz uygulama
nadiren de oral bisfosfanat alimi sonrasinda genellikle ilk 72 saatte goriilmektedir (9). 2010 yilinda
yapilan bir ¢alismada zolendronik asit ve ibandronik asit infiizyonlar1 sonrasmnda Akut faz yanitini
inflizyon yapilan 3862 hastanin 164’tinde (%10) tespit edilmistir (6).

Uygulama sonrasi farnesil-pirofasfat enziminin inhibisyonu ile siklikla monositlerde izopentenil difosfat
birikimi ile T hiicre aktivasyonu, interferon gama ve TNF salimu ile akut faz yanitina neden olmaktadir
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(6). Akut faz yanit1 artis1 siklikla geng yaslarda, nsaii ila¢ kullaniminin fazla olanlarda ve kronik bel
agrisi olanlarda daha siddetli goriilmektedir. Sigara i¢imi, diyabet ve 6nceden oral bifosfanat tedavisi
almis olmak ise koruyucu faktordiir (6).

En sik goriilen semptomlar genel sistemik olup halsizlik, gribal enfeksiyon benzeri tablo ve bag agrisidir.
2. En sik ates ve dokiintii 3. ise kas iskelet sisteminde diffiiz agridir. Eklem sisligi en nadir goriilen
semptomlar arasindadir. G6z agris1 ve gozde katarakt ve inflamasyon en nadir goriilen semptomlar
arasindadir. Semptomlar infiizyon sonrasi ilk {i¢ glinde siddetli baslar, 3. Giinden sonra rezoliisyona
ugrar, nadir olarak 15. Giine kadar devam eden semptomlar goriilse de siklikla 6. Glinden sonra
semptomlar tamamen iyilesmektedir (6). Yillar igerisinde tekrarlayan zolendronik infiizyonu alan
hastalarda semptom siddet ve siklig1 azalmaktadir.

Akut faz cevabi reaksiyonunu dnlemek, siddetini azaltmak igin beraberinde parasetamol/asetaminofen
kullanilmas1 énerilmektedir (6). Tedavisinde ise istirahat, parasetamol, NSAII ilaglarm oral kullanimi
veya ciddi tablonun daha siddetli durumlarda gerekirse IV. steroid ve ilacin kesilmesi veya tekrar
kullanilmamasi yer almaktadir(6).
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NADIR BiR NOBET NEDENI; POLIOSTATIK FIBROZ DiSPLAZI
A RARE SEIZURE CAUSE: POLYOSTATIC FIBROUS DYSPLASIA
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OZET

Giris: Fibroz displazi kemigin benign-fibroosse6z lezyonu olup monostatik tek kemigi tutan, poliostatik
birden ¢ok kemikte birden ¢ok lezyon yapan ve dissemine endokrin anomaliler igeren tip olmak {izere 3
klinik formu mevcuttur. Poliostatik formlarin %50'sinde kafatas1 ve yiiz kemikleri etkilenir. Klinik
bulgular arasinda kozmetik deformiteler, basi semptomlarina bagh olarak gérme ve isitme problemleri,
bas agrisi, fasiyal paralizi ve nadiren de nobet sayilabilir. Goriintillemede beyin BT(bilgisayarli
tomografi)’de tipik buzlu cam goriiniimii ile kendini gosterir. Kemikte ekspansiyona yol a¢ip noral
foramen ve fissiirlerde daralma veya yer degistirmeye neden olsa da lezyon kemigin genel seklini ve
konturlarimi takip eder MRG(magnetik rezonans goriintilleme)’de aktif fibroz displazi lezyonlari,
T2A’da yiiksek sinyalli kistik alanlar igerebilir ve yogun kontrastlanir. Tedavi konservatif olup
asemptomatik olgularda takip, semptomatik olgular da ise dekompresyon cerrahisini igermektedir.

Bu olgu sunumunda nadir goriilen bir nébet nedeni olan poliostatik fibréz displazi olgusunu sunmay1
amacladik.

Olgu: 33 yasinda kadin hasta acil servise nobet sikayeti ile bagvurdu. Yakinindan alinan anamneze gore
yaklagik 2 dakika siiren dort ekstremiteyi de iceren idrar ve gaita inkontinansinin eslik etmedigi tonik
klonik nobet gegirdigi saptandi. Hastadan alinan anamnezinde ilk kez nobet gegirdigi, bilinen bir
hastalig1, kafa travmasi hikayesi veya devamli kullandig1 ilag olmadig1 6grenildi.

Acil servise ulagtiginda genel durumu orta, bilinci konfiize, TA,(tansiyon arter): 100/65 mmHg, nabiz
100/dk, paO2: 98, ates 37.5°C idi. Biyokimyasal parametreleri (glukoz, sodyum, potasyum, kalsiyum,
iire, kreatinin) normaldi.

Acil serviste gekilen beyin BT si normal olarak yorumlandi (Sekil 1). Intrakraniyal yer kaplayan lezyon
agisindan ¢ekilen kontrastli beyin Mrg’inda sol sfenoid kanattan frontal ve temporal kemige uzanim
gosteren kemik yapida ekspansiyona neden olmus T1A ve T2A imajlarda heterojen- hipointens
goriinimde post konstrastli imajlarda hafif konstrast tutulumu gosteren lezyon dikkati ¢ekmekte olup
olgu fibroz displazi saptand (Sekil 2)

Sonug : Acil servis genel yogunlugu diisliniildiigiinde uygulanan pratik yaklasim travma hastalarinda
beyin parankimi ve kemik dokunun beraber degerlendirilmesi, travma gecirmeyen hastalarda ise
dikkatin daha ¢ok beyin parankimi {izerinde yogunlagmasidir. Hasta ilk bakista travma vakas1 olmadigi
icin ¢ekilen beyin BT’sinde sinde kemik doku goézardi edilmis beyin parankimi iskemi, kanama, yer
kaplayici lezyonlar agisindan degerlendirilerek normal olarak yorumlanmistir. Oysaki dikkatler frontal
ve temporal kemik doku iizerinde de yogunlassaydi 3 kemigi birden kaplayan poliostatik fibroz displazik
degisiklikler kolaylikla fark edilebilecekti.

Fibroz displazi beyin kemik dokusundaki iyi huylu bir tiimdr olup beyin parankimi ile iligkili olmadig1
icin nobet etyolojisinde akla gelmeyebilir fakat bu vaka da oldugu gibi 3 kemigi de tutan yaygin nitelikte
bir fibroz displazi beyin parankiminde kitle etkisi ile nobete sebep olabilir. Nobet etyolojisinde nadir de
olsa fibroz displazi gibi kemigi tutan displazik degisiklikler de akilda tutulmali ve beyin BT parankim
ve kemik doku olmak {izere her yoniiyle degerlendirilmelidir.

Anahtar Kelimeler: Nobet, Intrakraniyal Fibroz Displazi, Beyin Bilgisayarli Tomografi
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Introduction: Fibrous dysplasia is a benign-fibroosseous lesion of the bone.

Skull and facial bones are affected in 50% of polyostatic forms. Clinical findings include cosmetic
deformities, visual and hearing problems due to compression symptoms, headache, facial paralysis and
rarely seizures.

On imaging, the brain is characterized by a typical ground glass appearance on CT (computed
tomography).

The lesion follows the general shape and contours of the bone, although it leads to bone expansion and
causes narrowing or displacement of the neural foramen and fissures. Active fibrous dysplasia lesions
on MRI may contain high-signal cystic areas and intensely enhanced in T2W.

Treatment is conservative and includes follow-up in asymptomatic cases and decompression surgery in
symptomatic cases.

In this case report, we aimed to present a case of polyostatic fibrous dysplasia which is a rare cause of
seizures.

Case: A 33-year-old female patient was admitted to the emergency department with seizures. According
to the anamnesis taken from his relatives, he had a tonic clonic seizure without urinary and fecal
incontinence including four extremities lasting about 2 minutes.

The patient's anamnesis revealed that he had a first seizure, no known disease, a history of head trauma,
or any medication he used continuously.

When he reached the emergency department, his general condition was moderate, he was conscious, TA
(blood pressure artery): 100/65 mmHg, pulse 100 / min, paO2: 98, fever was 37.50C. Biochemical
parameters (glucose, sodium, potassium, calcium, urea, creatinine) were normal.

Brain CT taken in the emergency department was interpreted as normal (Figure 1). In contrast-enhanced
MRI of the intracranial space-occupying lesion, T1W and T2W images, which caused expansion of the
bone structure extending from the left sphenoid wing to the frontal and temporal bone, showed

heterogeneous-hypointense lesion in the postcontrast images, and the patient showed fibrosis dysplasia.
2nd)

Conclusion: When the general density of the emergency department is considered, the practical
approach is to evaluate the brain parenchyma and bone tissue together in trauma patients and to focus
more attention on the brain parenchyma in nontraumatic patients. Since there was no trauma at first
glance, the brain CT was evaluated in terms of bone parenchyma ischemia, hemorrhage and space-
occupying lesions.

However, if the attention was focused on the frontal and temporal bone tissue, the polyostatic fibrous
dysplasic changes covering 3 bones would be easily noticed.

Fibrous dysplasia is a benign tumor of the brain bone tissue and may not be considered in the etiology
of seizure because it is not associated with the brain parenchyma, but as in this case, a common fibrous
dysplasia involving all three bones may cause seizures with a mass effect in the brain parenchyma.

Although rare, dysplasic changes involving the bone, such as fibrous dysplasia, should be kept in mind
in the etiology of seizures and brain CT should be evaluated in every aspect including parenchyma and

bone tissue.

Keywords: Seizure, Intracranial Fibrous Dysplasia, Brain Computed Tomography
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1. GIRIS

Fibroz displazi kemigin benign-fibroossedz lezyonu olup monostatik tek kemigi tutan, poliostatik birden
cok kemikte birden ¢ok lezyon yapan ve dissemine endokrin anomaliler iceren tip olmak iizere 3 klinik
formu mevcuttur.

Asemptomatik olan hastalara farkli endikasyonlarla c¢ekilen radyolojik tetkik sonrasi insidental tani
konulan hastaliktir. Fibroz displazi bazen patolojik kirik olustubilir iken nadiren de kanserlesebilir (1,2).
Fibroz displazi de bir kemigi etkileyen form monostatik, birden fazla kemigi etkileyen form poliostatik
ve baska bir sendrom beraberinde olan form olmak {izere tige ayrilir.

Monostatik form daha cok 2.dekkatta baslar iken, poliostatik form 1. dekkatta sik goriiliir. Cocukluk
caginda baslayan form zamanla biiyiir ve erigkinlikten itibaren biiylimesi stabilize olur. Daha g¢ok
kranial, proximal biiyiik kemiklerin metafiz bolgesinde sik goriiliir.

Poliostatik formlarin %50'sinde kafatas1 ve yiiz kemikleri etkilenir. Fibroz displazi olusumunu bazi
calismalarda GNSA 1gen mutasyonu sonucu olustuguna dair vardir. Laboratuarda parathormon,
kalsiyum ve D vitamin diizeylerin normaldir (3,4).

Hastalar genellikle patolojik kirik nedeniyle bagvuru yaparlar. Klinik bulgular arasinda kozmetik
deformiteler, bas1 semptomlarina bagli olarak gorme ve isitme problemleri, bas agrisi, fasiyal paralizi
ve nadiren de nobet sayilabilir (5).

Goriintillemede beyin BT(bilgisayarli tomografi)’de tipik buzlu cam goriiniimii ile kendini gosterir.
Kemikte ekspansiyona yol agip noral foramen ve fissiirlerde daralma veya yer degistirmeye neden olsa
da lezyon kemigin genel seklini ve konturlarmi takip eder MRG(magnetik rezonans goriintiileme)’de
aktif fibroz displazi lezyonlari, T2A’da yliksek sinyalli kistik alanlar i¢erebilir ve yogun kontrastlanir.

Tedavi konservatif olup asemptomatik olgularda takip, semptomatik olgular da ise dekompresyon
cerrahisini igermektedir.

Bu olgu sunumunda nadir goriilen bir nébet nedeni olan poliostatik fibroz displazi olgusunu sunmay1
amacladik.

2. OLGU

33 yasinda kadin hasta acil servise ndbet sikayeti ile bagvurdu. Yakinindan alinan anamneze gore
yaklagik 2 dakika stiren dort ekstremiteyi de igeren idrar ve gaita inkontinansinin eslik etmedigi tonik
klonik nobet gecirdigi saptandi. Hastadan alinan anamnezinde ilk kez nobet gec¢irdigi, bilinen bir
hastaligi, kafa travmasi hikayesi veya devamli kullandig1 ilag olmadigi 6grenildi.

Acil servise ulastiginda genel durumu orta, bilinci konfiize, TA,(tansiyon arter): 100/65 mmHg, nabiz
100/dk, paO2: 98, ates 37.5°C idi. Biyokimyasal parametreleri (glukoz, sodyum, potasyum, kalsiyum,
iire, kreatinin) normaldi.

Acil serviste gekilen beyin BT’si normal olarak yorumlandi (Sekil 1). Intrakraniyal yer kaplayan lezyon
acisindan ¢ekilen kontrastl beyin Mrg’inda sol sfenoid kanattan frontal ve temporal kemige uzanim
gosteren kemik yapida ekspansiyona neden olmus T1A ve T2A imajlarda heterojen- hipointens
gorlinlimde post konstrastli imajlarda hafif konstrast tutulumu gosteren lezyon dikkati ¢ekmekte olup
olgu fibroz displazi saptand1 (Sekil 2).
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Sekil 1 Kekil 2

Beyin Bt kemik pencere Kontrastl Beyin Mrg

3. TARTISMA
Fibroz displazide nedeni bilinmeyen gelisim anomalisidir. Kemik tiimorlerinin % 1 kadarim
olusturmaktadir (5,6,7)

Patolojisinde travmanin kemiksel biiylimeyi hizlandirmasinin etkili olacagi yoniinde ¢alismalar olsa da
bizim vakamizda travma 6ykiisii bulunmamaktaydi. Fibroz displazinin daha siklikla biiyiik kemikler ile
kranial kemikleri tutmasi s6z konusudur. Hastamizda uzun kemiklerde herhangi bir patolojik goriintii
saptamadik.

Fibroz displazi kemikte deformiteler ile baslayip bulundugu bdlgeye gore ekstra semptomlar veren
kemik dokusu hastaligidir. Monostatik formu 20’1i yaslarda sik gbzlemlenir ve stabil bir seyir izlerken,
poliostatik formu 10’lu yaslarda baslayarak kisinin biiylimesine paralel kemik biiyiimesi seklinde
biliylime gosterir. Her iki formda da bas ya da eklem agrisi, patolojik kemik fraktiirii veya diger
sendromlarda gézlemlenen cafe au lait lekeleri ciltte goriiliir. Radyolojik olarak tani konulan vakalarda
Bilgisayarli tomografi en iyi secenektir. Kontrasth ¢ekilen tomografi lezyonun net sinirlarint ayirt
etmede ve parankim basisini1 gozlemlemede iyi bir tetkiktir (8).

Bizim olgumuzda herhangi bir cilt lekelenmesi ya da patolojik kemik fraktiirii bulunmadan atipik nobet
paterni ile acile bagvurusu olmustur. Ailesel genetik bir anomalisinin bulunmadig1 ve laboratuar
tahlillerinde patolojik bir bulgunun olmadigini saptadik.

Monostatik formu daha siklikla mandibula kemigini % 50 oraninda tutmaktadir (9).

Bu hastaligin teshisini hekimlerin klinik ve radyolojik bilgileri dogrultusunda biopsi almadan tani
konulmasi miimkiindiir (10).

FD tedavisinde 3 yaklasim bulunmaktadir. Birincisi asemptomatik vakalarin radyolojik tetkik ile takip
edilmesi, ikincisi konservatif tedavi veya cerrahi tedavidir. Hastada kozmetik yonden sikayetler var ise
konservatif tedavi denenebilir. Semptom olusturan vakalarda cerrahi uygulanmasina gegilir (10).

Hastalarda ozellikle maksillofacial cerrahide kemik biiylimesinin tamamlanmasi erigkinlikte son
bulacagindan konservatif ve kozmetik cerrahi tedaviler bu asamaya kadar bekletilebilir (11).

Baz1 poliostatik formdaki vakalara bifosfonat tiirii ilaclar verilmis ve tedaviye yanit gézlemlenmistir.
Net bir sekilde uygulanmasi gerekir diye bir sonuca vartlamamustir (12,13).

Yine baska bir ¢alismada Chen ve ark.’1 kranial tutulumu olan hastalar1 bolgelere ayirmis ve hepsine
farkli tedaviler uygulamislardir. Sonug olarak cerrahi olarak riskli olan bdlgelere cerrahi yapmaksizin
diizenli araliklarla takip edilmesinin hastanin tedavisi adina daha uygun olacagini ifade etmislerdir (14).
Cerrahi uygulanacak hastalara kemik grefti olarak otojenik form tercih edilmektedir. Eger cerrahi
uygulanacak alandaki otojenik greftin yeterli alan kaplamadigi durumlarda allojenik kemik grefti
denenebilir (15,16).
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4. SONUC

Acil servis genel yogunlugu diigiiniildiigiinde uygulanan pratik yaklagim travma hastalarinda beyin
parankimi ve kemik dokunun beraber degerlendirilmesi, travma gecirmeyen hastalarda ise dikkatin
daha ¢ok beyin parankimi iizerinde yogunlagmasidir. Hasta ilk bakista travma vakasi olmadigi i¢in
¢ekilen beyin BT’sinde sinde kemik doku gozardi edilmis beyin parankimi iskemi, kanama, yer
kaplayici lezyonlar agisindan degerlendirilerek normal olarak yorumlanmistir. Oysaki dikkatler frontal
ve temporal kemik doku lizerinde de yogunlassaydi 3 kemigi birden kaplayan poliostatik fibroz displazik
degisiklikler kolaylikla fark edilebilecekti.

Fibroz displazi beyin kemik dokusundaki iyi huylu bir tiimdr olup beyin parankimi ile iliskili olmadig:
icin nobet etiyolojisinde akla gelmeyebilir fakat bu vaka da oldugu gibi 3 kemigi de tutan yaygin
nitelikte bir fibroz displazi beyin parankiminde kitle etkisi ile ndbete sebep olabilir. Nobet etiyolojisinde
nadir de olsa fibroz displazi gibi kemigi tutan displazik degisiklikler de akilda tutulmali ve beyin BT
parankim ve kemik doku olmak {izere her yoniiyle degerlendirilmelidir.

Anahtar Kelimeler: Nobet, Intrakraniyal Fibroz Displazi, Beyin Bilgisayarli Tomografi
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OZET

Bisfenol A (BPA), diinyada iiretilen endiistriyel kimyasallar iginde en yiiksek hacime sahip, polivinil
kloriir (PVC) gibi bircok plastikte katki maddesi olarak kullanilan, hormon reseptorlerinin agonisti,
antagonisti veya modiilatorii olarak gorev yapan endokrin bozucu bir kimyasal (EDC)’ dir. BPA, esas
olarak, yiyecek ve icecek kutularindan sizma yoluyla girmis olsa da su, atik su, hava, toz ve yiyecek
iceren farkl kaynaklar yoluyla da BPA'ya maruz kalinmaktadir. Insanlarin BPA'ya maruziyeti 6ncelikle
epoksi reginelerinin ve polikarbonat plastiklerin hidrolizi yoluyla meydana gelir ve disiik
konsantrasyonlardaki serbest BPA'nin yiyeceklere salinmasina neden olur.

Dogum oncesi donemde cevresel bir kirleticiye maruz kalmak gelisimsel bozukluklara yol agar.
Primordial germ hiicreleri, ¢evre kimyasallarina karsi olduk¢a hassastir. Yapilan calismalar dogum
oncesi donemde BPA’ya maruziyetin daha sonra beyin gelisimini etkileyebilecegini gdstermistir.
Norogelisim, hamilelik ve erken c¢ocukluk doneminde c¢evresel kimyasal maruziyete karst
savunmasizdir. Erken yasta maruziyetin néro-davranigsal ve norogelisimsel eksikliklerin yaygmliginin
artmasinda rol oynayabilecegine dair kanitlar bulunmaktadir. Hayvan ¢aligmalarindan elde edilen
davranigsal bulgular, BPA'ya maruz kalma ile ¢ocuklarda artan igsellestirme (yani kaygi, depresyon) ve
dissallagma (6rnegin, dikkat) sorunlar1 gibi olumsuz davranis sonuglar1 arasindaki iligkileri bildiren
insan epidemiyolojik caligmalartyla tutarlidir. Maruz kalinan her tiirlii kimyasal, oksidatif stres
olusumunu arttirmaktadir. Yapilan c¢alismalar BPA'nin oksidatif stresi artirarak ¢esitli organlar
iizerindeki toksik etkisini gdstermistir. BPA ile ilgili ¢aligmalarin biiyiik ¢cogunlugu endokrin sistem ve
ireme sistemi gelisimi tizerindeki olumsuz etkileri iizerine yapilmistir. Bazi ¢alismalar BPA'nin
genotoksik ve sitotoksik etkilere neden olabilecegini gostererek, BPA'ya maruz kalma ile kronik
hastaliklar, obezite, karaciger fonksiyon bozuklugu, kanser ve diyabet arasindaki potansiyel iliskiyi
bildirmistir.

Yapmis oldugumuz bu ¢calismada; BPA'nin ROS (reaktif oksijen tiirleri) ile antioksidan savunma sistemi
arasindaki dengeyi bozdugu, hipotalamus-hipofiz-testis aksinda énemli degisikliklere neden oldugu ve
yetiskinlik doneminde {ireme sisteminde ciddi hasarlar meydana getirdigi, artan oksidatif stresin, hipoksi
ve apoptozise bagli olarak embriyoda anomalilere, yetiskinlerde metabolik bozukluklara neden oldugu
ve ¢ocuklarda ise norogelisimi engelledigi, siniizoidlerde dilatasyon, enflamatuar hiicre infiltrasyonu
gibi karaciger dokusunda ciddi patolojik degisikliklere neden oldugu ilgili literatiirler 1s181nda
goriilmiistir.

Anahtar Kkelimeler: Bisfenol A (BPA), Endokrin Bozucu Kimyasal (EDC), ROS (Reaktif Oksijen
Tiirleri), Oksidatif Stres

ABSTRACT

Bisphenol A (BPA) is the endocrine disrupting chemical (EDC), which acts as an agonist, antagonist or
modulator of hormone receptors, used as additives in many plastics such as polyvinyl chloride (PVC),
which has the highest volume of industrial chemicals produced in the world. BPA is mainly exposed to
BPA through different sources of water, wastewater, air, dust and food, although it has entered through
leakage from food and beverage cans. Human exposure to BPA occurs primarily through hydrolysis of
epoxy resins and polycarbonate plastics, leading to the release of low concentrations of free BPA into
food.
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Exposure to an environmental pollutant in the prenatal period leads to developmental disorders.
Primordial germ cells are highly sensitive to environmental chemicals. Studies have shown that exposure
to BPA in the prenatal period may later affect brain development. Neurodevelopment is vulnerable to
environmental chemical exposure during pregnancy and early childhood. There is evidence that early
exposure may play a role in increasing the prevalence of neuro-behavioral and neurodevelopmental
deficiencies. Behavioral findings from animal studies are consistent with human epidemiological studies
reporting the relationship between BPA exposure and adverse behavioral outcomes such as increased
internalization (ie, anxiety, depression) and externalization (eg, attention) problems in children. Any
chemical exposure increases the formation of oxidative stress. Several studies have demonstrated the
toxic effect of BPA on various organs by increasing oxidative stress. Most of the studies on BPA have
been conducted on the negative effects on endocrine and reproductive system development. Some
studies have demonstrated the potential relationship between BPA exposure and chronic diseases,
obesity, liver dysfunction, cancer and diabetes, suggesting that BPA can cause genotoxic and cytotoxic
effects.

In this study; BPA disrupts the balance between ROS (reactive oxygen species) and antioxidant defense
system, causes significant changes in the hypothalamus-pituitary-testis axis and causes serious damages
in the reproductive system during adulthood. It is seen in the light of related literature that it causes
metabolic disorders in adults and inhibits neurodevelopment in children and causes serious pathological
changes in liver tissue such as dilatation of sinusoids, inflammatory cell infiltration.

Key words: Bisphenol A (BPA), Endocrine Disrupting Chemical (EDC), ROS (Reactive Oxygen
Species), Oxidative Stress

1.GIRIS

Bisfenol A (BPA), diinyada iiretilen endiistriyel kimyasallar i¢inde en yiiksek hacime sahip (1), polivinil
kloriir (PVC) gibi bir¢ok plastikte katki maddesi olarak kullanilan, hormon reseptorlerinin agonisti,
antagonisti veya modiilatorii olarak gdrev yapan, endokrin bozucu (EDC) bir kimyasaldir (2). Gida
saklama kaplar1 ve cesitli mutfak esyalar1, konservelerin i¢ kaplamasi (3), epoksi regineleri (4), giines
koruyucular, yiiz losyonlar1 dahil kisisel bakim iiriinleri (5), temizleyiciler, oyuncaklar gibi oldukca
genis bir kullanima sahiptir. Bisfenol-A, esas olarak yiyecek ve icecek kutularindan sizma yoluyla
girmis olsa da, su, atik su, hava, toz ve yiyecek igeren farkli kaynaklar yoluyla da BPA'ya maruz
kalinmaktadir (6). Insanlarin BPA'ya maruz kalmasi oncelikle epoksi reginelerinin ve polikarbonat
plastiklerin hidrolizi yoluyla meydana gelir ve diisiik konsantrasyonlardaki serbest BPA'nin yiyeceklere
salinmasiyla meydana gelir. Ayrica, atik su ve atik su sizintilar1 yoluyla ¢evreye yayilirken suda yasayan
hayvanlarda biyolojik olarak birikebilir (7).

Amerika Birlesik Devletleri'nde yapilan bir ¢alismada et ve et iiriinleri, balik ve deniz tiriinleri, siit
iriinleri, yaglar ve bitkisel numunelerde BPA konsantrasyonlarinin 0.85 oldugu bildirilmistir. Bir bagka
calismada ise BPA konsantrasyonu konserve ette 98 ng/g, konserve baliklarda 109 ng/g, konserve
domates salcasinda ise 916 ng/g olarak belirlenmistir. Avrupa Birligi tarafindan gida ile temas eden
malzemelerin giivenligini saglamak i¢in, kullanim kisitlamalar1 ve kg gida basina 0.6 mg BPA tagima
sinir1 koyulmustur (8).

Insanlar BPA'ya sadece paketlenmis yiyecek icecekler yoluyla degil; kardiyopulmoner bypass,
hemodiyaliz, dis sizdirmazlik maddeleri ve solunumla ilgili tibbi {irlinler yoluyla da maruz
kalabilmektedir (9). Yapilan analizlerde bu maruziyetin ¢esitli doku ve viicut sivilarinda gozlendigi
belirlenmistir (10). Bu nedenle ¢aligmalarda insan ve hayvan saglig iizerindeki etkisine daha fazla
deginilmektedir.

Son zamanlarda yapilan hayvan calismalart BPA'ya maruziyetin obezite basta olmak {izere, tiroid
fonksiyon bozuklugu ve kardiyovaskiiler hastaliklara yol ac¢tigimi ortaya koymaktadir (11). Baz
calismalarda ise BPA'min lireme sistemi (12), insiilin direnci (13) ve kardiyovaskiiler sistem (14)
iizerindeki etkileri bildirilmistir. 2013 yilinda, 3, 5 ve 7 yasindaki c¢ocuklarmm BPA'min yiiksek
konsantrasyonlarina maruz kalmasinin, sonraki yillarda astim gelisimine yol acabilecegi rapor edilmistir
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(15). Bu alanda yapilan ¢alismalarin biiyiik ¢cogunlugu BPA’nin endokrin sistem ve iireme sisteminin
gelisimi {izerindeki olumsuz etkilerini belirlemek amaciyla yapilmistir (16). Arastirma sonuglar
incelendiginde BPA'nin genotoksik ve sitotoksik etkilere (17) neden olabilecegine deginilmis, BPA'ya
maruz kalma ile kronik hastaliklar, obezite, karaciger fonksiyon bozuklugu, kanser ve diyabet arasindaki
potansiyel iliski agiklanmigtir (18).

2. UREME SISTEMI VE OKSIDATIF STRESDE BISFENOL-A

Dogum oOncesi donemde cevresel bir kirleticiye maruz kalmak gelisimsel bozukluklara yol
acabilmektedir. Primordial germ hiicreleri ¢evresel kimyasallara kars1 olduk¢a hassastir (19). Maruz
kalinan her tiirlii kimyasal ajan hiicrelerdeki oksidatif stres olusumunu arttirmaktadir. Oksidatif stres,
pestisitlerin, nano-malzemelerin, agir metallerin ve bisfenol A gibi bilesenlerin neden oldugu toksisite
ile ilgilidir. Oksidatif stres, reaktif oksijen tiirlerinin (ROS) iiretimi ile antioksidan durumu arasindaki
diizensizlik ile karakterize bir durumdur. ROS genellikle DNA ve proteinlerle etkilesime girerek doku
ve hiicrelere zarar vermektedir. Antioksidan enzimler ise, hiicreleri oksidatif strese karsi koruyarak
fizyolojik homeostaz saglamaktadir (19,20).

BPA, bir 6strojen reseptdriine (ER) baglanan ve dstrojen benzeri 6zellikleri taklit eden bir ksenorojen
bilesigidir. Giiglii bir Ostrojenik etkiye sahiptir ancak yiiksek dozlarda anti-Ostrojenik oldugu
bildirilmistir (21). BPA, hipotalamus-hipofiz-testis aksinda 6nemli degisikliklere neden olmakta ve
yetigkinlik déoneminde iireme sisteminde ciddi hasarlar birakmaktadir. Bu bilesik Ostrojen reseptor
agonisti olarak gorev yaptig1 gibi (22), bir androjen reseptorii antagonisti olarak da gorev yapar (23).
Androjen reseptorili, androjen hiicre sinyallemesinin ana diizenleyici elemanidir ve erkek {ireme
fonksiyonu ve gelisimi i¢in esastir. Oksidatif stres agir1 ROS birikimi ile indiiklenir ve temel hiicresel
stirecleri ve yasayabilirligi degistirebilir (22,23). Cesitli calisma sonuglart BPA'nin oksidatif stresi
artirarak cesitli organlar {izerindeki toksik etkilerini gdstermistir (23). Bunlarin bazilarinda BPA'nin
ROS ile antioksidan savunma sistemi arasindaki dengeyi bozdugu ve sigan testislerinde oksidatif strese
neden oldugu bildirilmistir (24). Bunlara ek olarak BPA’nin spermatogenezin inhibisyonuna bagl
olabilecek testis ve epididimis agirliklarimi (23) ve Leydig hiicreleri tarafindan salgilanan testosteron
salgisini azalttigi, erkek fertilitesinin gelisimini ve fonksiyonunu bozdugu gosterilmistir (23,24).

3. EMBRIYOLOJiK DONEMDE MARUZ KALINAN BISFENOL-A

Gebe kadinlar hamilelik siiresince birgok ¢evresel maddeye maruz kalirlar (24). Ostrojenik aktiviteye
sahip bir endokrin bozucu olarak siiflandirilan Bisfenol A (BPA), yiyecek ve igecek muhafaza edilen
kaplar da dahil olmak iizere bircok endiistriyel {iriinlerde kullanilir (25). BPA’nin plasentada birikerek
idrarda, amniyon sivisinda, anne siitiinde saptandigir gosterilmistir (24,25). BPA'ya maruz kalan
fetiislerin yetiskinlikte davranigsal sorunlar ve lireme problemleriyle karsilagacagi belirtilmektedir (25).
Memeli embriyolarinda en erken gelisen organ sistemi kardiyovaskiiler sistemdir (26). Kardiyovaskiiler
agin kurulmasi, organogenez ve embriyolarin hayatini siirdiirebilmesinde 6nemli bir etkiye sahiptir (27).
Ventrikiiler defektler, kardiyovaskiiler anomalilerden en sik karsilagilanidir. Yapilan bir ¢aligsmada,
kafein ve BPA'nin birlikte uygulanmasinin, plasentasinin kan akisini bozdugu, embriyoya oksijen ve
besin taginmasinda sorunlara yol agtigi, artan oksidatif stres, hipoksi ve apoptozise bagl olarak
embriyoda anomalilere neden oldugu gosterilmistir (28).

4. NOROLOJIK GELISIMDE BiSFENOL-A

Son yillarda yapilan pek ¢cok ¢calismada BPA, endokrin yapiy1 bozucu bir kimyasal madde (EDC) olarak
tamimlanmaktadir (28). BPA maruziyetinin yetiskinlerde metabolik bozukluklara neden oldugu,
cocuklarda ise norogelisimi engelledigi bildirilmistir (29). Bunun en biiyiik sebebi bebek bakim {iriinleri,
kiyafetleri, bebek bezleri, bebek yataklar1 dahil bir¢ok iiriinde kullanilmast nedeniyle BPA'ya maruz
kalma potansiyelinin bulunmasidir (28,29).

Norogelisim, hamilelik ve erken ¢ocukluk doneminde ¢evresel kimyasal maruziyete karsi savunmasizdir
(30). BPA gibi endokrin bozucu kimyasallar (EDC) gida ambalaj1 ve tiiketici tiriinlerinde (konserve gida,
kisisel bakim iiriinleri vb.) kullanildiklari igin, olusturduklari etki de son derece genis kapsamlidir (31).
Ayrica, erken yas doneminde maruz kalmanin ndro-davramigsal ve ndrogelisimsel eksikliklerin
yayginligimin diinya ¢apinda artmasinda rol oynayabilecegine dair kanitlar bulunmaktadir. Diinya Saglik
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Orgiitiic (WHO), hamilelik ve ¢ocukluk doneminde kimyasallara maruz kalmanin etkilerinin
belirlenmesini konu alan ¢aligmalarin 6ncelikli aragtirma konular icerisine dahil edilmesi gerektigini
onermektedir (30-32).

Insanlarin BPA'ya maruz kalmas: kiiresel bir olgu olarak her yerde goriilebilmektedir. Kuzey
Amerikalilarin % 90'indan fazlasinda idrarda tespit edilebilir BPA’ya rastlanmistir (33). Burada dikkat
edilmesi gereken en 6nemli konu hamile kadinlarin ve gelismekte olan fetiisiin de BPA’ya maruz
kalmasidir (34). BPA plasenta ve kan beyin bariyerinden gecebilir, bu nedenle gelismekte olan fetal
beyin, gebelik siiresince bundan etkilenir. Spesifik olarak maruz kalma sonrasinda ise, konjugatlara
(glukuronitler ve siilfatlar) hizli bir sekilde metabolize edilir (35). BPA konjugatlar1 fetoplasental
kompartimanda ve fetal doku i¢inde dekonjugasyon yoluyla tekrar aktif hale gelmekte ve daha fazla
fetal maruziyete yol agmaktadir (36,37). Biyo-izleme ¢aligmalarinin sonuglari dogum sonras1 donemde
cocuklarin idrar 6rneklerinde BPA’nin bulundugunu gostermistir (37). Bu nedenle, fetiis, yeni dogan ve
cocuklarin gelisim boyunca BPA kaynakli nérokimyasal ve ndroendokrin sistem etkilenim diizeylerinin
belirlenmesi gerekmektedir (38, 39). Hayvan ¢aligsmalarindan elde edilen davranigsal bulgular, BPA'ya
maruz kalma ile ¢gocuklarda artan i¢sellestirme (kaygi, depresyon) ve digsallagsma (dikkat) sorunlar1 gibi
olumsuz davranis sonuglari arasindaki iligkileri bildiren insan 6rneklemli epidemiyolojik calismalartyla
tutarlidir (40). Erken c¢ocukluk donemi, beyaz cevher gelisiminin gergeklestigi kritik bir gelisim
donemidir. Yapilan bir ¢alismada, dogum oncesinde ve ¢ocukluk caginda BPA maruziyet ile beyaz
cevher yapisi arasindaki iliski incelemistir. Beyaz cevher mikro yapisindaki degisikliklerin “Cocuk
Davraniglari Kontrol Listesi” kullanilarak dl¢iilen i¢sellestirme (kaygi ve depresyon) ve digsallastirma
(dikkat) ile ilgili daha yiiksek puanlarla iligkili oldugu, dogum 6ncesi donemde ve hamilelikte BPA'ya
maruz kalmanin beyin yapisinda ciddi degisikliklere neden olabilecegi ve sonraki donemlerde
cocuklarda davranislart etkiledigi belirtilmektedir (41).

5. BISFENOL-A VE KARACIGER UZERINDEKI ETKISI

Karaciger, viicuttaki endojen ve eksojen maddelerin metabolizmasinda, depolanmasinda, yeniden
dagitilmasinda, atilmasinda 6zel bir rolii olan, toksikolojik ¢aligmalarda dikkate alinan ana organdir
(42). Birgok calismada BPA'min karaciger fonksiyonu {iizerindeki olumsuz etkilerinin oldugu
belirtilmistir. BPA'ya maruz kalmanin, karaciger mitokondrisinde elektron transfer zincirinin birinci

kompleksinin inhibe edilmesi yoluyla oksidatif fosforilasyonda kusurlara neden oldugu gosterilmistir
(43).

Endiistriyel kimyasallar, giibreler, iyonlastirici radyasyon, pestisitler ve agir metaller gibi bircok
cevresel kirleticinin, hiicrelerin oksidan-antioksidan dengesini bozdugu ve boylece oksidatif strese yol
actig1 bildirilmistir (44). Oksidatif stresin karacigerdeki BPA'nin neden oldugu toksisite ile yakindan
iliskili oldugu belirtilmistir.. Onceki ¢alismalar, BPA'ya maruz kalan kemirgenlerin karacigerinde
oksidan-antioksidan sistemlerinin dengesinde bir bozulma ve lipid peroksidasyonunda bir artis
oldugunu gostermistir (45). BPA'nin antioksidan enzimin aktivitelerini azaltarak ve lipid
peroksidasyonunu artirarak oksidatif strese neden olarak ROS iirettigini ortaya koymustur (44). Ayrica,
BPA'nin oksidatif aktivitenin dnlenmesinden sorumlu genin ekspresyonunu azaltarak karacigerde ROS
iiretimini indiikledigi gosterilmistir (44,45).

Histopatolojik degisikliklerin mikroskobik degerlendirilmesi, ¢evresel toksik maddelerin hiicreler,
dokular ve organlardaki etkilerini degerlendirmede 6nemli bir arag olarak kabul edilmektedir. BPA'nin
toksikolojik etkisi lizerine yapilan bazi ¢alismalar, cesitli dokularda patolojik degisikliklere neden
oldugunu gostermistir. Yapilan bir ¢alismada BPA’nin, siniizoidlerde dilatasyon, enflamatuar hiicre
infiltrasyonu, karaciger dokusunda nekroz gibi ciddi patolojik degisikliklere neden oldugu gdsterilmistir
(45). Elswefy ve ark., tarafindan yapilan ¢alismada BPA’nin oksidatif stres, inflamasyon ve apoptozis
ile ilgili hepatik yaralanma ve fibrozise neden oldugu gosterilmistir (46).
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6. SONUC

Yapmis oldugumuz bu galismada, birgok endiisriyel iirtinde kullanilan BPA’nin;

o Plasentada biriktigi ve idrarda, amniyon sivisinda, anne siitiinde saptandig,

e BPA'ya maruz kalan fetiislerin yetigkinlikte davranigsal sorunlar, iireme ve metabolik problemlerle
karsilasacagi,

BPA’nin hipotalamus-hipofiz-testis aksinda 6nemli degisikliklere neden oldugu,

BPA maruziyetinin ¢ocuklarda nérogelisimi engelledigi,

Kardiyovaskiiler sistem tizerinde anomaliler meydana getirdigi,

Karaciger iizerinde siniizoidlerde dilatasyon, enflamatuar hiicre infiltrasyon gibi histopatolojik
degisimlere neden oldugu belirlenmistir.
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OZET

Kanser, hiicrelerin anormal sekilde ve kontrolsiiz olarak ¢ogalmasiyla meydana gelen bir durumdur.
Hem yetigskinlerde hem de cocuklarda ciddi bir mortalite ve morbidite oranina sahiptir. Cocukluk
caginda meydana gelen neoplastik hastaliklar viicut direncini olumsuz yonde etkilemekte bagisiklik
sisteminde bir¢ok olumsuzluga neden olmaktadir. Tip alaninda yasanan gelismeler sonrasinda kanser
tedavilerinde farkli yontemler uygulanmaktadir. Bu yeni tedavi yontemleri yardimiyla ¢ocuklarda sag
kalim oranlarinda 6nemli bir artis gézlenmektedir. Her tedavide oldugu gibi onkolojide uygulanan
yontemlerin de birtakim yan etkileri bulunmaktadir. Bunlardan biri de oral mukoza {lizerinde meydana
gelen ve iilserasyonla seyreden oral mukozittir. Arastirma sonuglari cogu kez gézden kagirilan bir durum
olmasina ragmen mortaliteye neden olabildigi yoniinde kanitlar sunmaktadir. Mukozit tedavi siirecine
mimkiin oldugunca erken baglanmasi hastalarda ciddi komplikasyonlar gelismesini onlemektedir.
Pediatrik onkoloji hastalarmin ilag kullanimlarinda dikkatli olunma zorunlulugu nedeniyle gesitli
alternatif yontemlerin kullanimi tartisilmaya baslanmistir. Bu alternatif ve non-farmakolojik
yontemlerden biri bitki ciceklerden ve meyve tomurcuklarindan alinan nektarin arilar tarafindan
kimyasal degisime ugramasiyla olusan balin kullanilmasidir. Bu ¢alismada yeni bir tedavi yontemi olan
bal kullaniminin ¢ocuklarda mukozit vakalarinda yara iyilesmesine etkilerini inceleyen kanit temelli
calismalar incelenmistir. Balin yara tedavisinde kullanilmasi ile ilgili ¢aligmalar yeni olmasa da
cocuklarda ozellikle oral mukozitte kullanimi 6nemli sonuglari beraberinde getirmistir. Caligsma
sonuglar pediatrik vakalarda balin tedavide kullanilmasinin agizda iilserasyon gelisimini azaltarak
hastalarin agr siddetini azalttigin1 gostermistir. Dogal bir besin olan balin diyabetik veya alerjik
olmayan g¢ocuklar arasinda rutin tibbi agiz bakimi ile birlikte yardimer bir tedavi olarak giivenle
kullanilabilecegi diisliniilmektedir.

Anahtar Kelimeler: Bal, Kanser, Onkoloji, Oral Mukozit, Hemsirelik.

ABSTRACT

Cancer is a condition caused by abnormal and uncontrolled proliferation of cells. It has a significant
mortality and morbidity rate in both adults and children. Childhood neoplastic diseases adversely affect
body resistance and cause many adversities in the immune system. Following the developments in the
field of medicine, different methods are applied in cancer treatments. With the help of these new
treatment methods, a significant increase in survival rates is observed in children. As with any treatment,
the methods used in oncology have some side effects. One of these is the oral mucoside that occurs on
the oral mucosa and progresses with ulceration. Research provides evidence that it can cause mortality,
although it is often overlooked. Starting the mucositis treatment process as early as possible prevents
the development of serious complications in patients. The use of various alternative methods is being
discussed due to the necessity of being careful about drug use in pediatric oncology patients. One of
these alternative and non-pharmacological methods is the use of honey produced by chemical changes
of nectar from plant flowers and fruit buds by bees. In this study, evidence-based studies investigating
the effects of honey, a new treatment method, on wound healing in children with mucositis were
investigated. Although studies on the use of honey in wound treatment are not new, the use of honey
especially in oral mucositis has brought important results. The results of the study showed that the use
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of honey in the treatment of pediatric cases reduces the pain severity by reducing the development of
oral ulceration. Honey, which is a natural nutrient, is thought to be safely used as an adjunctive treatment
in combination with routine medical oral care among diabetic or non-allergic children.

Keywords: Honey, Cancer, Oncology, Oral Mucositis, Nursing.
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KRONIK HEPATIT B ENFEKSIYONU NEDENIYLE TAKIiP EDILEN COCUKLARDA
HEPATIT A SEROPREVALANSI
SEROPREVALENCE OF HEPATITIS A IN CHILDREN FOLLOWED UP WITH CHRONIC
HEPATITIS B INFECTION

Ugur DEVECI

Dr. Ogr. Uyesi, Firat Universitesi Tip Fakiiltesi Cocuk Saglig1 ve Hastaliklar1 A.D., Cocuk Gastroenteroloji,
Hepatoloji ve Beslenme Bilim Dali, (Sorumlu Yazar)

Ufuk ACAR

Uzm. Dr., Surug Ilge Saghk Miidiirliigii, Bulasict Hastaliklari Birimi

OZET

Amag: Bu calismada, Sanlurfa Egitim ve Arastirma Hastanesi Cocuk Gastroenteroloji ve Cocuk
Enfeksiyon Boliimii’nde izlenen kronik hepatit B enfeksiyonu olan ¢ocuklarda hepatit A
seroprevalansinin saptanmasi, Anti-HAV IgG diizeyi koruyucu titrede olmayanlarin bagisiklanmasi
amaclanmustir.

Gerec¢ ve Yontem: Bu calismada, Ocak 2017 ile Aralik 2018 tarihleri arasinda Sanlurfa Egitim ve
Aragtirma Hastanesi, Cocuk Gastroenteroloji ve Cocuk Enfeksiyon Boliimii’nde kronik hepatit B
enfeksiyonu tanisi ile izlenen 79 ¢ocuk hastanin geriye doniik dosya taramasi ile elde edilen klinik ve
laboratuvar verilerinin, olusturulacak ¢alisma formlarina kaydedilmesi ile hepatit A seroprevalansinin
saptanmasi ve Anti-HAV IgG diizeyi koruyucu titrede olmayanlarin bagisiklanmasi saglanmstir.

Bulgular: Hastalarin %64.6’s1 (n=51) erkek, %35.4’i (n=28) kiz idi ve olgularin yas ortalamasi
11.544.6 (Yas araligt: 1-18) yil olarak tespit edildi. Calismaya alinan vakalarin 16’s1 (%20.3) 1-6 yas,
26s1 (%32.9) 7-13 yas ve 37’si (%46.8) ise 14-18 yas grubundadir Vakalarin %72.2’sinde (n=57) anti-
HAV IgG pozitif tespit edilirken, %27.8’inde (n=22) ise anti-HAV IgG negatifligi tespit edildi.
Aragtirma grubunun cinsiyetlerine gore seroprevalanslari degerlendirildiginde erkeklerde %72.5 (n=37),
kizlarda ise %71.4 (n=20) pozitiflik oran1 saptanmistir. 14-18 yas grubu vakalarda Hepatit A yoniinden
bagisiklanma en az oranda tespit edilmistir (%8.1). Yas gruplarina gore Anti HAV-IgG pozitif hasta
sayilar1 1-6 yas grubunda 12, 7-13 yas grubunda 14 ve 14-18 yas grubunda 31 olarak tespit edilmistir.
Takvim agist olmus 4 hastanin anti HAV IgG’si negatif iken, hi¢ as1 olmamis 40 hastanin Anti HAV
IgG’si pozitif idi. Ek hastalik varligi incelendiginde, iki hastada (%2.5) hepatoblastom (Karaciger nakli
olmus), bir hastada (%1.3) serebral palsi ve bir hastada ise (%1.3) talasemi majér mevcut olup bu
hastalardan ikisinde anti-HAV IgG pozitif idi. Kronik hepatit B enfeksiyonu nedeni ile dort hasta
lamivudin, iki hasta tenofovir ve bir hasta adefovir kullanmaktaydi. Bu hastalardan ii¢ tanesinde anti-
HAV IgG pozitif saptandi. Hepatit A enfeksiyonuna karg1 bagisik olmayan 4 olguya hepatit A agisi
yapildi.

Sonug: Hepatit A viriis enfeksiyonu biiyiik oranda kendini sinirlamaktadir, buna karsin akut karaciger
yetmezligi gelisen olgular da goriilebilmektedir. Kronik Hepatit B viriis enfeksiyonu olan ¢ocuklarda
HAV enfeksiyonu sirasinda akut karaciger yetmezligi gelisme riski normal popiilasyona gore daha
yiiksektir. Kronik hepatit B enfeksiyonu tanisi alan ¢ocuklarin Hepatit A virus enfeksiyonuna karsi
bagisiklik durumunun degerlendirilmesi elzemdir. Bagisik olmayanlarin agilanmasiyla Hepatit A virus
enfeksiyonuna bagli morbidite ve mortalite 6nlenebilir.

Anahtar Kelimeler: Kronik Hepatit B Viriisii, Hepatit A Viriisii, Seroprevalans

ABSTRACT

Aim: The aim of this study was to determine the seroprevalence of hepatitis A in children with chronic
hepatitis B infection in the Department of Pediatric Gastroenterology and Pediatric Infection at Sanliurfa
Training and Research Hospital, and to immunize those whose anti-HAV 1gG level did not have
protective titer.
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Material and Methods: In this study, the clinical and laboratory data of 79 children with chronic
hepatitis B infection who were followed up in the Department of Pediatric Gastroenterology and
Pediatric Infection between Sanliurfa Training and Research Hospital between January 2017 and
December 2018 were recorded in the study forms to be formed by retrospective file scanning. It is
provided that Hepatitis A seroprevalence and to immunize those whose anti-HAV 1gG level did not have
protective titer.

Results: 64.6% (n = 51) of the patients were male and 35.4% (n = 28) were female and the mean age of
the patients was 11.5 + 4.6 (range: 1-18) years. 16 (20.3%) of the cases included in the study were
between 1-6 years, 26 (32.9%) were between 7-13 years and 37 (46.8%) were between 14-18 years.
Anti-HAV IgG was found to be positive in 72.2% (n = 57) of the cases while anti-HAV IgG was found
to be negative in 27.8% (n = 22) of the cases. When the seroprevalence of the study group according to
gender was evaluated, 72.5% (n = 37) of the males and 71.4% (n = 20) of the females were positive.
Immunization for Hepatitis A was found to be the least rate in the 14-18 age group (8.1%). According
to age groups, the number of anti HAV-1gG positive patients was 12 in the 1-6 age group, 14 in the 7-
13 age group and 31 in the 14-18 age group. Anti HAV IgG was negative in 4 patients who had calendar
vaccination, whereas Anti HAV 1gG was positive in 40 patients who had never been vaccinated. When
additional disease was examined, two patients (2.5%) had hepatoblastoma (liver transplantation), one
patient (1.3%) had cerebral palsy and one patient (1.3%) had thalassemia major, and two of these patients
had anti-HAV IgG positive. Four patients were taking lamivudine, two were taking tenofovir and one
was taking adefovir for chronic hepatitis B infection. Anti-HAV IgG was found to be positive in three
of these patients. Hepatitis A vaccine was administered to 4 patients who were not immune to hepatitis
A infection.

Conclusion: Hepatitis A virus infection is largely self-limiting, although patients with acute liver failure
can also be seen. The risk of developing acute liver failure during HAV infection is higher in children
with chronic hepatitis B virus infection than in the normal population. Evaluation of the immune status
of children with hepatitis A virus infection is essential for children with chronic hepatitis B infection.
Vaccination of immunity can prevent morbidity and mortality from hepatitis A virus infection.

Keywords: Chronic Hepatitis B Virus, Hepatitis A Virus, Seroprevalence
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ATiPiK BULGULARLA BASVURAN COLYAK HASTALIGI VAKALARININ
DEGERLENDIRILMESI
EXAMINATION OF CELIAC DISEASE CASES PRESENTING WITH ATYPICAL FINDINGS

Sefer USTEBAY
Dr. Ogr. Uyesi, Kafkas Universitesi Tip Fakiiltesi Cocuk Saglig1 ve Hastaliklar1 A.D.

OZET
Giris: Colyak tanis1 almis olgularimizin sikayetlerinin, laboratuar sonuglari, serolojik test sonuglarinin
klinik ile degerlendirilmesi amaglanmustir.

Gerec yontem: Bu calismada Kafkas Universitesi Tip Fakiiltesi Cocuk Sagligi ve Hastaliklar1 Anabilim
Dalina Haziran 2013- Temmuz 2017 tarihleri arasinda basvuran ve basvuru sikayetleri, fizik muayene
bulgulari, laboratuar ve serolojik test sonuglari ile ¢olyak hastaligi 6n tanisi konan ve endoskopi igin
pediatrik gastroenterolojiye refere edilip ¢Olyak tanisi alan hastalarin dosyalari retrospektif olarak
incelendi.

Bulgular: Calismaya alinan 14 hastanin 9’u (%64.3) kiz, 5’1 (% 35.7) erkekti. Hastalarin yas ortalamasi
9.6 = 3.8 yildi. Olgularimizin en sik gastointestinal bagvuru sikayeti karin agrisi, ishal iken ,
gastrointestinal dis1 sikayetlerin en sik goriileni yorgunluktu. En sik fizik muayene bulgusu boy kisaligi
olarak goriildii. Olgularimizin klinik tiplemesinde hastalarin 4’1 (%28.6) klasik, 9’u (% 64) atipik, 1’1
(%7) asemptomatik ¢6lyak hastaligi alt sinifindaydi.

Sonug: Gastrointestinal sistem dist klinik veya laboratuar sikayetlerle ¢olyak hastaligi olgularinin sik
goriildigi, bu ¢ocuklarda serolojik tetkiklerin atipik ¢olyak hastaliginin atlanmasini engelleyecegi ve
hastaliga bagli olusabilecek komplikasyonlarin glutensiz diyet tedavisi ile erkenden &nlenebilecegi
vurgulanmak istenmistir.

Anahtar kelimeler: Atipik Colyak hastaligi, Gluten, Seroloji

ABSTRACT
Background and Aims: It was aimed to evaluate the complaints, laboratory results, serological test
results of our cases diagnosed with celiac with clinical practice.

Materials and Methods: In this study he applied to the Department of Child Health and Diseases at
Kafkas University Faculty of Medicine between June 2013 and Jully 2017. The files of the patients who
were diagnosed with celiac disease with reference complaints, physical examination findings, laboratory
and serological test results, and who were diagnosed with celiac disease for endoscopy were reviewed
retrospectively.

Results: Of the 14 patients included in the study, 9 (64.3%) were girls and 5 (35.7%) were boys. The
mean age of the patients was 9.6 + 3.8 years.The most common gastointestinal complaints of our cases
were abdominal pain, diarrhea, and the most common non-gastrointestinal complaints were fatigue.The
most common physical examination finding was seen as short stature.In the clinical typing of our cases,
4 (28.6%) patients were in the classical class, 9 (64%) were atypical and 1 (7%) were in the subclass of
asymptomatic celiac disease.

Conclusion: Celiac disease cases are frequently seen with clinical or laboratory complaints outside the
gastrointestinal tract,serological examinations in these children will prevent skipping of atypical celiac
disease and it was emphasized that complications related to the disease can be prevented early with
gluten-free diet therapy.

Key words: Atypical Celiac Disease, Gluten, Serology
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GIRIS

Colyak hastaligi (CH) genetik olarak yatkinligi olan bireylerde baslica bugdaydaki gluten ve arpa,
cavdar, yulaf gibi tahillardaki gluten benzeri tahil proteinlerine karst kalici intolerans olarak gelisen
proksimal ince bagirsakta karakteristik villus atrofisi yapan, glutensiz diyetle hizli bir sekilde klinik
diizelme gosteren otoimmun, ailesel 6zellikli bir hastaliktir. Tipik Colyak hastaliginda ishal, yagh
diskilama, tart1 kayb1 ve beslenme yetersizlikleri gibi malabsorbsiyon belirti ve bulgulari olabilir. Cogu
hastada tipik belirtiler mevcut degildir (1-4). Colyak hastalig1 prevalansi, Avrupa koékenli toplumlarda
1/85-1/300 (ortalama %1), Amerika Birlesik Devletleri’nde 1/141 (%0,71), iilkemizin de arasinda
bulundugu Ortadogu kokenli iilkelerde 1/165 (%0,6) civari saptanmistir (1). Hastalik ince barsak
mukozasinda intraepitelyal lenfosit artisi, kript hiperplazisi ve villus atrofisi bulgulari ile tani1 alir. Ancak
ince barsak biyopsisi yapilmadan 6nce tani da ilk basamak olan serolojik testler; antigliadin antikor
(AGA), anti-doku transglutaminaz antikoru (anti-dTG) ve/veya anti-endomisyum antikor (EMA)
saptanmasi onemlidir (5) (Tablo-1). Tan1 sonrasinda glutensiz diyet ile bu antikor diizeylerinin azalmasi
veya tamamen kaybolmasi beklenir. Tedavi, 6miir boyu siirecek glutensiz diyettir. Bu tedaviye siki bir
sekilde uyulmasi hastaligin seyri agisindan 6nemlidir (2).

CH klinigi asemptomatik tipten agir malabsorpsiyona kadar degisen tipe kadar ¢esitlilik gdstermektedir
(2). Klasik CH; daha cok siit ¢cocuklar1 ve kiiciik ¢ocuklarda, klasik olarak biiylime-gelisme geriligi,
kronik ishal, karin sisligi gibi gastrointestinal bulgular ve malabsorbsiyon karakterli tipidir (Sekil-1).
Atipik CH( Non-Klasik); boy kisaligi, pubertede tarda, dis mine tabakasi bozukluklari, aftéz stomatit,
tedaviye yanit vermeyen veya agiklanamayan demir eksikligi anemisi, kabizlik, gegici karaciger enzim
yiiksekligi gibi atipik sikayet veya laboratuar bulgularla karsimiza gelebilir (Sekil-2) (1,2,6,7,8). Bunun
yanisira serolojik testlerin sayesinde ¢ok hafif bulgulari olan hastalar bile tan1 alabilmektedir (2). Bu
calismada 2013-2017 yillar1 arasinda Kafkas Universitesi Cocuk Sagligi ve Hastaliklar1 Anabili
Dalr’nda CH tanis1 almis hastalarin serolojik test sonuglari ile laboratuar, klinik, sikayet sonug¢larinin
degerlendirilmesi yapildi.

Klasik Cdlyak Hastahgl (Gastrointestinal) Klinik Belirtiler

Gastrointestinal Sistem

Ishal-Kabzhk

Karm agnsi- Karmda gigkinlik

Kilo kayb1

Bulant-Kusma

Ozafagus: Direncli pastrodzafagial refln, Eozinofilik 5zafajit
Oral: Aftoz stomatit-tlserler, Atrofik glossit

Karaciffer: Transaminaz yiikseklifi, steatohepatit, primer sklerozan kolanjit, otoimmiin hepatit

Bagwsak: inflamatuar bagwsak hastahi

Pankreas: Rekkiiren pankreatit

Sekill.Klasik Colyak Hastalig1 Klinik Belirtiler (2)
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Non-Klasik C dlvak Hastalig) (Gastrointestinal Sistem Dis1) Klinik Belirtiler

Endoekrinelejik: Tip 1DM, Otoimmiin tiroidit, VitD- Naropsikiyatrik: Depresyon, Ataksi, Periferik noropati,
Kalsiyum Metab. Bozukluklar:, Sekonder hiperparatiroidi SSS Demiyelizan hastahik

Jinekolojik: Infertilitc, Amenore, Impotans Endometriozis, Pulmener: Idiopatik pulmoner hemosiderozis
Habituel abortus

KVS: Myckardit, DKMP, Iskemik kardiak hastalik Renal: IgA nefropatisi
Hematolojik: Anemi(Fe,B12Z_Folat), Hiposplenizm, Immiinelojik: IgA cksikligi

Trombositoz, Petegi-Ekimoz, Kanama diatezi

Romatolejik: Romatoit aririt, Sjogren Genetik: Turmer Down, Wiliams Send._

Dermatolojik: Dermatitiformis herpetiformis

Sekil 2.Non klasik Colyak Hastalig1 Klinik Belirtiler (2)

Cilvak HastaliciSerolojilkk Test  Sensitivite (%)  Spesifite (%o)

Anti— gliadin IgG 83-100 47-94
Anti— gliadin IgA 52-100 72-100
Deamine anti- gliadin Ab. 94 97

Anti- endomisyal antikor IgA 93-100 98-100
Doku Transglutaminaz IgA 90-100 95-100

Tablo 1. Colyak Hastaligi Serolojik Testlerin Giivenirligi (2)

Gerec¢- Yontem
Colyak Hastalig: tanisi alan 14 hasta bagvuru sikayetleri ve serolojik tarama test sonuglari retrospektif
olarak arastirildi. Colyak hastaligi 6n tanisi sikayet, hikaye, fizik muayene, laboratuar ve serolojik test
sonuglarina gore; tanilarinin ise ince bagirsak biyopsi sonucu ile konuldugu goriildii. Hastalar bagvuru
yakinma ve bulgularia gore gastrointestinal sistem (GIS) bulgular1 ve GIS dis1 bulgular olarak iki
grubta incelendi.
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Bulgular

Hastalarin bagvuru sirasinda ortalama yasi1 9.6 = 3.8 yildi1. Hastalardan 11’inin daha 6nce mevcut sikayet-
sikayetleri nedeniyle saglk kurulusuna basvurulari mevcuttu. Kiz/Erkek oram 1.8di. 4 Hasta GIS
bulgulari ile,10 hasta ise GIS dis1 bulgularla tarafimiza bagvurmustu (Tablo-2). Klasik olmayan ¢olyak
hastalig1 6n tanist hastalardan istenen serolojik testler ile konulmus ve tani ince bagirsak biyopsisi ile
konulmustu.

GIS sikayetleri olan vakalar GIS disy sikayetleri olan vakalar
1-Tekrarlayan ishal Karm agrisi 1-Boy kisalifa

2-Karm agnsi, Dispeptik gikayetler 2-Transaminaz yakseklii, Yorgunhk
3- Tekrarlayan ishal-Kabizhk 3-Ted. Yannsiz Fe eksiklifi Anemisi
4-Karm gigkinlifi, Aralikh ishal 4-Tekrarlayan afioz stomatit

5-Puberie Tarda
6-Kronik kabizlik, Anemi

7-Ted. Yaniusiz Fe eksiklifi Anemisi,

8-Kas tetanisi
9- Kronik halsizlik-yorgunhak
10-Boy kisahg1, BGG

Tablo 2. Colyak Tanili Hastalarin Bagvuru sikayetleri

Tartisma-Sonucg

Atipik ¢olyak hastaliginda boy kisaligi, pubertede gecikme, dis mine tabakasi bozukluklari, aftéz
stomatit, tedaviye yanit vermeyen veya agiklanamayan demir eksikligi, kabizlik, gecici karaciger enzim
yiiksekligi olabilir (1, 2, 6,7). Olgularimizda en sik GiS basvuru nedeni karin agris, ishal iken, GIS dis1
en sik basvuru sikayetleri tedaviye yanitsiz Fe eksikligi anemisi-yorgunluk, boy kisaligiydi (Tablo-2).
Korpimaki ve ark. tarafindan yapilan bir ¢calismada CH’nin seyrinde karaciger enzim yiiksekligi
olabilecegini vurgulamiglardir (9). Bizim calismamizda da, bir vakamizda gecici karaciger enzim
yiiksekligi oldugu goriildii. Olgularimizin tamaminda serolojik olarak bakilan testlerde pozitiflik
saptandig1 goriildii. CH otoimmiin bir hastalik oldugu icin tip I diyabet, tiroidit, Sjogren hastaligi,
sklerozan kolanjitis, Addison hastaligi, romatoid artrit, dermatitis herpetiformis ayrica osteoporoz,
primer biliyer siroz, Down sendromu ve segici immiinglobulin A (IgA) eksikligi gibi hastaliklarla da sik
birliktelik gosterir. Bu nedenle bu riskli hastaliklari olanlarin CH agisindan taranmasi 6nerilmektedir (1,
10). Calismamizda vakalarimizda ek hastalik taramalarinda baska bir otoimmdiin hastalik saptanmadigi
goriildii. Hastalarimizdan alinan 6ykiilerinden 11°nin (%78.5) mevcut sikayetleri nedeniyle daha dnce
de saglik kuruluslarina bagvurduklar1 6grenildi ve bu hastalarin hepsi atipik klinik sikayetler gésteren
olgularimizdi. Calismamizda CH diisiiniilen olgularimizda bakilan serolojik testlerin tiim hastalarda
pozitif sonu¢landig1 goriildii. Sonug olarak; ¢alismamizda klasik olmayan ¢6lyak hastaligi tanisi alan
hastalarin biiyiik bir kismmin GIS dis1 sikayetlerle tarafimiza basvurdugu goriilmiistiir. Hastalarda
serolojik testlerin kullanilmas: klasik semptomlar gostermeyen ¢olyak hastalarimin daha erken tani
almalarmi saglamis olup bu hastalarin diyetle tamaminda sikayetlerinin diizeldigi takiplerinde
goriilmiistiir. GIS dis1 sikayetlerle saghik kuruluslarina basvuran hastalarda mevcut sikayetlerin
sebebinin aydinlatilamamas1 durumunda klasik olmayan ¢olyak hastaligi 6n tanist her zaman akilda
tutulmalidir. Serolojik testlerin klasik olmayan ¢6lyak hastaliginda kullaniminin 6nemi tekrar
gorilmistiir.
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MiKROALG YETIiSTIiRiCILIGINDE KULLANILAN FOTOBiYOREAKTOR (FBR)
CESITLERI VE ALTERNATIF YAKIT OLARAK GORULEN MiKROALGAL
BiYODIZELIN URETIM SURECI*

TYPES OF MICROALGAE CULTIVATION PHOTOBIOREACTORS (PBR) AND
PRODUCTION PROCESS OF MICROALGAL BIODIESEL AS ALTERNATIVE FUEL

ihsan EKIN

Sirnak Universitesi, Miihendislik Fakiiltesi, Enerji Sistemleri Miihendisligi, Sirnak

OZET

Bu derlemenin temel amaci, mikroalg kiiltlirlerini iireten ¢esitli fotobiyoreaktdr (FBR) sistemlerinin
tasarimini ve biyodizel i¢in lipit iretiminde kullanilan mikroalg tiirlerinin kalitesini degerlendirmektir.
Genel olarak, mikroalg tiretimi iki sisteme ayrilir: agik havuz sistemleri (karistirilmayan, dairesel,
degirmen arki iceren) ve kapali sistemler (diiz panel, yatay boru, helezonik boru, dikey boru, karistirilan
tank, biiyiik plastik torba). Kapali sistemlerde cogunlukla seffaf ve su gegirmez materyaller kullanilir
ve fotosentetik mikro algler icin ideal bir yetistirme ortami saglanir. Mikroalg ekim sistemlerinde
simiilasyonla modelleme, veri toplama, karistirma, aydinlatma, gaz degisimi, besinlerin kullanilabilirligi
ve sistemin maliyeti gibi bazi hususlar vardir. FBR' ler ve lipit ylizdeleri ig¢in en yaygin mikroalgler
asagidaki gibidir: Chlorella ellipsoidea % 84, Schizochytrium sp. % 77, Botryococcus braunii % 74,
Nitzschia sp. % 51, Chlorella protothecoides % 51 ve Neochloris oleoabundans % 54'tlir. Mikroalglerin
yiiksek lipit igerigi sadece yeterli bir parametre degildir, ayn1 zamanda zor kosullara dayanikli, hizli
biiyiiyebilen ve kiiltlirlenmesi kolay olmalidir. Sonug olarak, bu calisma FBR' ler deki uygulamalara
odaklanarak, mikroalg ekimi ile iiretilen lipitten biyodizel iiretimini amaglayan bu alan i¢in iyi bir bakis
agis1 sunmaktadir.

Anahtar Sézciikler: Fotobioreaktorler, Mikroalg, Biyodizel, Transesterifikasyon

ABSTRACT

The main purpose of this review is to evaluate the design of several photobioreactor (PBR) systems with
the microalgae cultures and the quality of the microalgae species related to the production of lipid for
biodiesel. In general, microalgae cultivation is divided into two systems: open pond system (unstirred,
circular, raceway) and closed system (flat-panel, horizontal tube, helical tube, vertical tube, stirred tank,
big bag), made by transparent and waterproof materials, and able to provide an ideal cultivation
environment for photosynthetic microalgae. There are some issues to be considered in microalgae
cultivation systems such as modelling by simulation, data collecting, mixing, illumination, gas
exchange, availability of the nutritions and the cost of the system. Most common microalgae for PBRs
and their lipid percentages as follows: Chlorella ellipsoidea %84, Schizochytrium sp. %77,
Botryococcus braunii %74, Nitzschia sp. %51 Chlorella protothecoides %51 and Neochloris
oleoabundans %54. The high lipid content of the microalgae is not only sufficient parameter, but also
they should be resistant to harsh conditions, capable of rapid growth and easy to culture. Ultimately, this
article focuses on applications in PBRs and gives an outlook for this field, aiming at microalgae
cultivation and biodiesel production from microalgal lipids.

Keywords: Photobioreactors, Microalgae, Biodiesel, Transesterification
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HCCJIEJOBAHUE U CO3IAHUS SJHEPTETUUYECKOM IT'A30TYPBUHHOM
YCTAHOBKH BBICOKOM Y®PEKTUBHOCTH

A.A. BETEHINKOB

Kazanckuii HannoHaNbHBIN HCcclleioBaTeNbCKU TexHuuecKuil yausepcureT umenu A. H. Tynonesa - KAU

PacueTHbIM myTeM, UccIeqyeTCS BOBMOKHOCTD CO3/IaHHS SHEPreTHUECKOM Ta30TypOUHHON YCTaHOBKH
momHocTei0 4 MBT c BbicokuM 3¢dexruBHbiM KIIJI. Bpun mccnenoBaHbl cXeMmbl ABHUTATENsS C
IepepaciiupeHueM Ha BBIXJIONE C IOMOIIBI TEIIOOOMEHHMKa-a3pOTepMOIpECcOpa M 3KEKTOpa,
HOJTy4€eHBbI TpaduyecKre 3aBUCUMOCTH OCHOBHBIX I1apaMeTPOB JBUTATEIS.

ITo CpaBHCHUIO C AOU3CJIIBHBIMU W T'a30IMOPIIHEBBIMU JABHUIATC/IAMU SHEPreTUYCCKASA FaSOTyp6I/IHHa$I
YCTaHOBKa UMECT pAd NPEUMYIIECTB, ITTaBHBIMHU U3 KOTOPBIX ABJIAIOTCA YACIbHAs MacCa ABUTATCIIA.

C ucnonn3oBanueM nporpammuoro komruiekca AC «['POT» Obu1 mpoBenieH TepMOTra3oquHaMUYECKUT
pacuet cxembl I'TV.

st noeeimenust KI1J neurarenst ['TY Obuta npejiockeHa cXxema ¢ IepepaciiMpeHIeM Ha BBIXJIONE €
MIOMOLIBIO PKEKTOPA.

YcTaHOBKA COCTOUT U3 CIIEAYIOIIUX OCHOBHBIX 4acTell: BXOIHOE YCTPOMCTBO, KOMIIPECCOp, Kamepa
CropaHusi, TypOMHA, IHUTATEIbHBIH HACOC, TEIUNIOOOMEHHHMK-a3pOTEPMOIIPECCOpP, PACIIONOKEHHBIN 3a
TypOuHO# Ha BbIXOmE [TY, BHYTpH KOTOPOTO pAaCHOJOKEH 3MEEBHK, 3a TEIIOOOMEHHHUKOM-
a3pOTEPMOIIPECCOPOM YCTAHOBIICH 3KEKTOP C COILIOM, KaMephl CMEILIEHHs], C BBIXOAHBIM T} dy30pom.
OCOOCHHOCTBIO JIaHHOW CXEMBI SIBIISIETCS CO3/IaHME pa3psHKEHUS Ha  BBIXOJAEC W3  TYpPOWHBI
TypOOKOMIIpeccopa 3a CYET KEKTUPYIOLIET0 Hacagka Ha BBIXJIONE, pabOTaloLIero OT aKTHBHOTO
IOTOKA, CO3/1aBa€MOT0 MapoM H3 TEIUI00OMEHHHUKa-aspoTrepMmonpeccopa. IlacCMBHOM IOTOKOM
SIBIIAIOTCS BBIXJIOITHBIC I'a3Hhl.

P accMarpuBacmMasl SHEPreTUICCKas FaSOTyp6I/IHHa$I YCTaHOBKa IIO3BOJIICT TIOJYYHUTH BBICOKHI

a¢dexruBubiii KIIJI 3a cuer nepepaciiupeHHoi TypOuHbl. Takum oOpa3om mnpemnaraemas ['TY
ABIIAETCS KOHKYpeHTHOH JIBC aHanormyHoi MOIHOCTH.
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