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ABSTRACT

Power transformers are one of the most important components of power system. It is known that
these transformers are the heaviest and most expensive parts in an electrical distribution system. With
developing technological innovations, it was proposed a new transformer concept. These new power
transformers have been called as electronic power transformer. Many different topologies for PETs are
also available in the literature. In this study, EGT structure consisting input, isolation and output stages
was carried out in Matlab/Simulink environment. EGT structure consists of the three-phase pulse width
modulation (PWM) based rectifier in input stage, the dual active bridge in isolation stage and the three-
phase inverter circuit in output stage. Moreover, the results obtained from these stages are given and
EGT structure is evaluated in many aspects this study.

Keywords: Transformers, Electronic Power Transformers, PWM Rectifier, Dual Active Bridge
Converter

Elektronik Gli¢ Transformatorinun Matlab/Simulink Ortaminda
Tasarimi ve Analizi

OZET

Gii¢ transformatorleri elektrik enerji sistemlerindeki en Onemli bilesenlerden biridir. Fakat bu
transformatorlerin elektrik dagitim sistemlerindeki en agir ve pahali kisimlardan biri oldugu da

l|Page
www.icnasel6.com


http://www.icnase16.com/

International Conference on Natural Science and Engineering (ICNASE’16)

bilinmektedir. Hizla gelisen teknolojik yeniliklerle birlikte yeni bir transformatdr kavrami 6nerilmistir. Bu
yeni gii¢ transformatérleri elektronik gii¢ transformatérii (EGT) olarak adlandirilmaktadir. EGT’ler igin
literatiirde bircok farkli topoloji mevcuttur. Bu ¢alismada, giris izolasyon ve ¢ikis kisimlarindan olusan
bir EGT yapis1 Matlab/Simulink ortaminda gerceklestirilmistir. EGT yapisinin giris kisminda ¢ fazh
darbe genislik modiilasyonu (DGM) tabanli dogrultucu, izolasyon kisminda ¢ift aktif kopriilii gevirici ve
cikis kisminda da ii¢ fazli evirici devresi bulunmaktadir. Calismada bu kisimlardan elde edilen sonuglar
verilmistir ve tim EGT yapis1 birgok yonden degerlendirilmistir.

Anahtar Kelimeler: Transformatorler, Elektronik Gii¢ Transformatorleri, DGM Dogrultucu, Cift
Aktif Kopriilii Cevirici

1 GIRIS

Elektrik enerjisi modern toplumlardaki en vazgecilmez unsurlardan biridir ve elektrik enerjisinin
iletilmesi ile dagitilmasindaki en &nemli rolii ise transformatdrler saglamaktadir. Alternatif akimin
kullanilmaya basladigindan beri yaygin olarak kullanilan transformatorler yiiksek verim saglamalarinin
yani sira uzun mesafelere gerilimi yiikselterek istenilen elektrik enerjisini tagimaktadirlar. Dagitim
sistemlerinde, endiistride ve evler ig¢in bu yiiksek gerilim yine transformatorlerle uygun gerilime
diistiriilmektedir [1-5]. Klasik transformatdrlerin genel karakteristik 6zelliklerinden bahsedilirse,

e Kiasik transformatorler yiiksek verime sahiptir

o Yiksek agirliga ve diistik giic yogunluguna sahiptir

o Klasik transformatdrler zayif gerilim regiilasyonu ve harmonik izolasyon &zelligine
sahiptirler

e Kilasik transformatorlerde kullanilan yaglar transformatorlerdeki herhangi bir ariza
durumunda ¢evreye maruz kaldiginda zararli olabilmektedirler

e Klasik transformatorler diisiik ticretlere sahiptirler

Yukarida bahsedildigi gibi klasik transformatorlerin birtakim olumsuz 6zellikleri mevcuttur ve
elektrik sebekesinin karmasikligi her gecen giin artmaktadir. Glinlimiizde siirekli yeni teknolojiler ortaya
cikmakta ve mevcut teknolojilerde hizli ilerlemeler kaydedilmektedir. Elektrik enerji sistemlerinin en
onemli bilesenlerinden biri olan transformatdrler iginde bu yeni teknolojileri kullanmak kaginilmaz hale
gelmigtir. 1970 yilinda McMurray tarafindan tamamen gii¢ elektronigi geviricileri tabanli yeni bir
transformator kavrami Onerilmistir [1]. Bu yeni giic elektronigi ceviricileri tabanli transformatorlere
elektronik gii¢ transformatorti (EGT) denilmektedir. Bu yeni transformat6r kavraminin onerildigi tarihten
itibaren EGT’ler fiizerine birgok c¢alisma gerceklestirilmis ve farkli topolojilere sahip EGT’ler
tasarlanmustir [5-10]. EGT yapilari ile asagidaki kazanimlar elde edilebilmektedir:

Klasik transformatorlerin tiim 6zellikleri ger¢eklestirme

Daha az boyuta ve hacime sahip olma

Diisiik harmonik bozunuma sahip olma

Gerilim diismesi/ylikselmesi durumunda daha dayanikli yapida olma
Reaktif glic kompanzasyonunu gerceklestirebilme

Cift yonlii gii¢ akisini saglama

Harmonik izolasyonu gerceklestirme

2|Page
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Sekil 1: EGT’ler i¢in mevcut topolojiler

Sekil 1’de EGT yapilart i¢in mevcut olan dort topoloji verilmistir. Bu dort topolojiyi kullanarak
bircok EGT yapis1 tasarlanmistir. Bu topolojiler arasinda denetlenebilirliginin kolay olmasi ve reaktif gii¢
kompanzasyonu yapabilmesi nedeniyle dérdiincii tip topoloji en yaygin olarak tasarlanan EGT yapisidir.
Bu calismada ise AC/DC/AC/DC/AC doniisiimlerinin yapildig1 iic asamadan olusan bir EGT yapist
Matlab/Simulink ortaminda olusturulmustur. EGT yapist giris, izolasyon ve ¢ikis kisimlarina sahiptir.
Giris kisminda ii¢ fazli darbe genislik modiilasyonu (DGM) tabanli dogrultucu devresi, izolasyon
kisminda g¢ift aktif kopriilii ¢evirici ve ¢ikis kisminda da ii¢ fazl evirici devresi bulunmaktadir.

2  ONERILEN EGT YAPISININ ANALIZI

EGT yapilan igin ilk olarak 1970 yilinda McMurray tarafindan direkt AC/AC doniisiime sahip
ceviricilerle bir EGT yapist olusturulmustur [1]. Sekil 2°de AC/AC doniisiime sahip EGT yapisina ait
dalga sekilleri verilmigtir. Sebeke gerilimi ilk olarak yiiksek frekansli dalga haline getirilmekte ve
sekonder kisimda yine ayni yiiksek frekansh gerilim elde edilerek ¢ikista AC gerilim yiik i¢in elde edilir.

Sebeke Gerilimi (V)

Vs (V)

0.01 0.02 o 0.05 0.1 0.15 0.2
Zaman (s) Zaman (s)

Sekil 2: Direkt AC/AC doniigiime sahip EGT’nin dalga sekilleri

Onerilen EGT yapis1 sekil 3’te gosterilmektedir. Bu yapi AC/DC (giris), DC/DC (izolasyon),
DC/AC (¢ikis) kisimlarindan olugsmaktadir. Giris kismindaki AC gerilim igin DGM tabanli dogrultucu
devresi Matlab/Simulink ortaminda olusturulmustur. izolasyon kisminda ¢ift aktif kpriilii cevirici devresi
ve ¢ikis kisminda ise ti¢ fazli evirici bulunmaktadir.
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Sekil 3: Onerilen EGT yapist

DGM tabanli dogrultucunun denetimine ait yap1 sekil 4’te verilmistir. Referans DC bara gerilimi
ile istenilen DC bara gerilimi birbiriyle karsilagtirilir ve bu karsilastirma sonucunda ortaya ¢ikan hata
isareti gerilim denetimi yapisindaki Pl denetletici ile denetlenerek d-ekseni referans akim degeri I¢* elde
edilir.

Giris akimlarinin d-q doniisiimiinden Ig ve lq akimlar1 elde edilir. Birim gii¢ faktoriinde ¢aligmak
icin Ig* akimi 0 olarak alinmaktadir. Akim denetim blogundan elde edilen sinyaller DGM bloguna iletilir
ve DGM tabanli dogrultucu igin gerekli olan tetikleme sinyalleri elde edilir.

GERILiM DENETIMI

AKIM DENETIMI

FILTRE

o ®

Sekil 4: DGM tabanli dogrultucunun yapisi

Ug fazli DGM tabanli dogrultucunun matematiksel modeli asagidaki gibi elde edilebilir. Ug fazh
sebeke gerilimleri:

Vg =Vp, sind 1)
Vp =Vpy sin(6-27/3) 2)
Ve =V sin(0+2713) (3)

olarak yazilabilir. Ug fazli DGM tabanli dogrultucunun abc eksenindeki ifadeleri asagidaki gibi elde edilir
[8].
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Burada la,ly,lc faz akimlari, Vi, Vib,Vic ise dogrultucu giris gerilimleridir. Dogrultucu yapisinda
bulunan anahtarlama elemanlarinin dogrultucu ¢ikisindaki DC gerilimi elde etmek i¢in uygun bir sekilde
acilip-kapanmasiyla birlikle Vya, Vi, Vic gerilim degerleri bulunabilir [8]. Burada Sa,Sb,Sc anahtarlama
fonksiyonlarini gostermektedir.

!—1 -1/2 —1/2-\
T=| (6)

lo V5i2 —\5iz2

Clake ve Park doniisiimlerinden faydalanilarak a-f ve d-q eksenlerindeki esitlikler asagidaki gibi
bulunabilir.
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Izolasyon kisminda ise faz kaydirmal ¢ift aktif kpriilii gevirici bulunmaktadir ve sekil 5°te devre
semasi1 verilmistir. Bu dogrultucu devresinin giris ve ¢ikis kismindaki gerilimler arasinda faz kaymasi
olusturulur. Faz kaymasindan elde edilecek olan gii¢ ise asagidaki denklem (9) ile ifade edilebilir [6-7].

_ NVgc1Vdc2#(7 - ¢)
272 L, 9)

4G —F

L. 3§ -t
3 k3 k3

Sekil 5: Cift aktif kopriilii ¢evirici devresinin yapisi
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Burada Ve gerilimi ile Vge2 gerilimi karsilastirilir ve aradaki hata isareti denetleyiciye giris olarak
uygulanir. Bu ¢alismada denetleyici olarak oransal+integral (PI) denetleyici kullanilmistir.

,.D_E —G — LC FILTER YUK

| ]

DGM

L
aB d;_q
" -

ABC

|
+

vd* vqg*
Sekil 6: Cikis kismindaki evirici devresinin yapisi

Sekil 6’da ise EGT yapisinin ¢ikis kisminda bulunan evirici devresi verilmistir. Eviricinin ¢ikis
gerilimleri LC filtreden gecirilerek bu gerilim degerleri d-q eksenlerindeki degerlerine doniistiiriiliir.
Buradan gerekli doniisiimler yapilarak evirici i¢in gerekli olan tetikleme sinyalleri elde edilir.

3  BENZETIM CALISMASI

Bu bolimde EGT igin benzetim c¢alismast gerceklestirilmisti. EGT yapisinin  benzetim
calismasinda MATLAB/Simulink bloklari kullanilmigtir. Bu model igin hazirlanan benzetim modeli:
dogrultucu, ¢ift aktif kdpriilii cevirici, yiiksek frekansli transformator ve evirici yapisindan olusmaktadir.
Giris gerilimi 800Vms, ¢ift aktif koprii cevirici ¢ikist 400V ve ¢ikig gerilimi de 220Vins olarak
belirlenmistir.  Calismada DGM tabanli dogrultucu 800Vms sebeke gerilimi ile beslenmistir ve
dogrultucunun ¢ikigindan 2000V’luk bir DC gerilim elde edilmistir. Sebeke gerilimi ve DGM tabanl
dogrultucunun ¢ikisindan elde edilen DC gerilim sekil 7’de verilmistir. Sekil 8’de ise ¢ift aktif koprii
cevirinin ¢ikisindan elde edilen DC gerilim gosterilmigtir.

4:.'\7 . ‘

2000

o
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a
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b=
T

SEBEKE GERILIMLERI
°
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2
g
=

500,

L 0
0.1 0.2
Zaman (s)

I I I I
0 0.1 0.2 0.3 0.4 0.5
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Sekil 7: Sebeke gerilimi ve DC bara gerilimi
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aaaaaaaa
Sekil 8: Izolasyon kismmin ¢ikisindan elde edilen DC gerilim

Onerilen EGT yapisinin gerilim diismesi ve yiikselmesi durumlarindaki performansini incelemek
icin ilk olarak sebeke geriliminde % 25°lik bir artis olusturulmustur. Sekil 9°da 0.2-0.3 saniyeleri arasinda
olusturulan %25°lik artisa ait dalga sekli goriilmektedir. Sekil 9°da sebeke gerilimindeki %25°1ik artisa
ragmen bu artistan etkilenmeyen cikis sekli verilmistir. Sekil 10°de ise sebeke geriliminde %25°lik diisiise
ait sebeke geriliminin dalga sekli verilmistir. Bu diislise ragmen ¢ikis dalga seklinde herhangi bir bozulma
meydana gelmemistir.

'umuuuunmu&nluiuim»lﬂlltlmllltllmMHM'WNHWW!Mlmmlﬂ TR

Sekil 9: %25°1ik gerilimi yiikselmesi ve ¢ikis dalga sekli
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Sekil 10: %25’lik gerilim diismesi ve ¢ikis dalga sekli
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4  SONUC

Bu c¢aligmada klasik transformatorlerin  biitiin  6zelliklerini  gerceklestirebilen ve klasik
transformatdrlere gore birgok iistiinliigii bulunan EGT yapis1 Matlab ortamindan olusturulmustur. Ilk
olarak EGT yapilar1 hakkinda bilgiler verilmis ve girig, izolasyon ve ¢ikis kisimlarindan olusan EGT
yapisi tasarlanmistir. EGT yapisinin giris kisminda DGM tabanli dogrultucu ile AC gerilim DC gerilime
dogrultulmus ve izolasyon kisminda ise 400V’luk bir DC gerilim elde edilmistir. Bu gerilim evirici
devresine giris olarak verilmis ve ¢ikista 220Vims AC gerilim elde edilmistir. EGT yapisiin
performansin1 test etmek igin sebeke geriliminde %?25°lik gerilim yiikselmesi/diismesi meydana
getirilmistir. EGT yapis1 bu gerilim diismesinden ve yiikselmesinden etkilenmemis ve sabit ¢ikis gerilimi
saglamigtir. Sonug olarak EGT yapilarinin bir¢ok uygulamada yer bulacagi diisiiniilmektedir.
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ABSTRACT

In this study thin films of titanium dioxide (TiO) were prepared on indium tin oxide (ITO) coated
glass substrate by sol-gel method. The solution prepared for coating have an amount of mixture of
titanium (IV) n-butoxide, acetic acid and ethanol. Preparation of the films on ITO substrate was made by
spin coating method at 2000 rpm. Following a heat treatment at various temperatures, films were
characterized.

The structural analyses of the films were done through X-ray diffraction. Electrochromic
measurements were made by using Ag/AgCI as reference electrode, platinum wire as counter electrode
and TiO, as working electrode in 1 Molar of KOH solution. Films showed cathodic electrochromic
coloration.

Keywords: TiO, thin film, sol-gel, electrochromic properties.
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OZET

Makarna “Triticum durum bugdayindan iiretilen irmige su katilip teknigine uygun yogrularak
hazirlanan hamurun sekillendirilip kurutulmasiyla elde edilen bir i{irlin olup, sade, tam bugday, cesnili,
zenginlestirilmis, gii¢lendirilmis” bir tahil trtiniidiir. Makarna kompleks karbonhidratlarin en zengin
kaynag1 olup, protein i¢in de orta derecede kaynak sayilmaktadir. Giiniimiizde, farkli karbonhidrat
kaynaklarinin kan glikoz diizeyine etkisini aciklamak i¢in arastirmacilar tarafindan Glisemik Indeks (GT)
kavrami olusturulmus ve karbonhidrat icerikli gidalar kan seker seviyesini ne hizda ve miktarda
yiikselttigine gore siniflandirilmistir. Yapilan arastirmalarla, diisiik GI’li besinlerin saglik iizerinde olumlu
etkileri oldugu sonucuna varilmigtir. Diyabet basta olmak iizere, kalp-damar hastaliklari, sismanlik ve
kanser gibi hastaliklarda GI’in etkili oldugu, diisiik GI'li diyetlerle bu hastaliklarda olumlu sonuclar
saglanabilecegi belirlenmistir. Makarna disiik glisemik indeksine sahip yiyecekler arasinda yer
almaktadir. Makarnanin her ¢esidi 30-60 arasinda degisen glisemik indeksine sahiptir. Makarnanin fazla
pisirilmesi glisemik indeksini arttiracagi i¢in makarnanin ¢ok pisirilmeden diri kivamda yenilmesi tavsiye
edilmektedir.

Anahtar Kelimeler: Glisemik indeks, makarna, glisemik indeks ve saglik, tahil.

Pasta and Glycemic Index

ABSTRACT

Pasta is a product which is obtained from dough which is produced by addition of water, kneading
with proper technigue and shaping of semolina produced from Triticum durum wheat and a plain, whole
wheat, flavoured, enriched, fortified grain product. Pasta is the richest source of complex carbohydrates,
also is considered a moderate source of protein. To explain how different kinds of carbohydrate-rich
foods directly affect blood sugar, the researchers developed the concept of the “glycemic index” (GI) that
ranks carbohydrates on a scale based on how quickly and how much they raise blood sugar levels after
eating. The studies conducted put forward that food with low Gl values have positive effects on health. It
was also found out that Gl is effective in diseases such as mainly diabetes mellitus, cardiovascular
diseases, obesity and cancer types and diets with low GI may contribute to positive improvement in these
diseases. Pasta takes place among low glycemic index foods. All kinds of pasta has a glycemic index
ranging between 30-60. It is recommended that pasta should be eaten rare because overcooking causes an
increase in glycemic index of pasta.

Keywords: Glycemic index, pasta, glycemik indeks and health, cereal.
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Investigation of Metal Complexes
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ABSTRACT

During the last few years the potential of benzimidazole derivatives in agrochemical and medicinal
properties have been subjected to investigation. Benzimidazole derivatives have been received central
attention due to their significant antimicrobial, antibacterial, antifungal, anti-HIV, anticancer, and a wide
array of other biological activities. The study of Benzimidazole containing Schiff bases is also of interest
as some of them have shown the ability to anticancer. The formation of 2-aryl-substituted benzimidazoles,
by the polyphosphoric acid-catalyzed condensation of a carboxylic acid is described. The structures of the
substances obtained FT-IR, *H NMR, elemental analysis and magnetic susceptibility analysis methods
were illuminated.

Keywords: Benzimidazole, Schiff base, Transition metal complexes, PPA.

Benzimidazol Schiff Baz T_iirevinin Sentezi ve Metal
Komplekslerinin Incelenmesi

OZET

Son birkag¢ yilda benzimidazol tiirevlerinin zirai ilag ve tibbi o6zellikleri incelenen konular
arasindadir. Benzimidazol tiirevlerinin O6nemli antimikrobiyal, antibakteriyel, antifungal, anti-HIV,
antikanser ve diger biyolojik faaliyetleri genis bir alanda dikkat ¢ekmistir. Anti kanser 6zelligi gosteren
Benzimidazol Schiff bazlari igeren bilesikler ise farkli ilgi konusu olmustur. Bir o-amino-arilamin ile bir
karboksilik asitin, polifosforik asit katalizliginde yogunlastirilmasi ile benzimidazoller olusmaktadir. Elde
edilen maddelerin yapilar1 FT-IR, 1H NMR, elementel analiz, manyetik siissebtibilite analiz yontemleriyle
aydinlatilmistir.

Anahtar Kelimeler: Benzimidazol, Schiff baz, Gegis metal kompleks, PPA.
1  GIRIS

Heterosiklik bilesikler, biyolojik sistemlerdeki fonksiyonlart nedeniyle énemli bir bilesik sinifini
olusturur. Bu bilesiklerin i¢cinde benzimidazoller biyolojik aktivitelerinin ¢esitliligi nedeniyle ayr1 bir yer
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tutar. Benzimidazollerin sentez ve kimyasal yapi aktivite iligkilerine yonelik ¢aligmalar 19. yiizyilin
sonlarindan giiniimiize kadar ¢ok kapsamli olarak yapilmistir ve halen calisgilmaya devam edilmektedir.
Caligmalar sonucu elde edilen pek ¢ok benzimidazol bilesigi endiistride, tip ve farmasotik kimyada genis

bir kullanim alanina sahiptir. Buna Kkarsilik, literatiirde, benzimidazol Schiff bazlarinin sentezlerini ve
biyolojik aktivitelerinin arastirilmasini igeren az sayida ¢alisma bulunmaktadir.

=

—n N—
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NH N

M Cofll), NigIly, Cuflly

Sekil 1: Benzimidazol Schiff baz metal kompleksleri

2 SONUC

Glinitimiizde benzimidazol halka sistemi tagiyan pek ¢ok ilag klinikte kullanilmaktadir. Son
yillarda polifosforik asit ile molekiil i¢i ve molekiiller arasi birgok kondensasyon reaksiyonu
ortaya konmustur. Bu reaksiyonlar Phillips benzimidazol sentezleri ile elde edilmistir[1].
benzimidazol sentezinde karboksilik asit ile o-fenilendiaminin sicak ortamda PPA igerisinde
olusan serbest arilamin olusmasiyla kondensasyon reaksiyonu sonucu olusan suyun
dehidrasyonu ile halka olusmaktadir[2]. Benzimidazol ve onun tiirevleri yaygin bir sekilde bir
calisma alani bulmustur. Bu yapilar 6zellikle farmokolojik aktiviteleri ile 6nem kazanmustir[3].
Elde edilen N,N'-Bis(4-karboksifenilmetilidin)-1,2-fenilendiamin, 1,2-fenilendiamin ve gecis
metaller ile yeni benzimidazol Schiff baz metal kompleksleri sentezlenmistir[4,5].
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ABSTRACT

Coordination chemistry of Schiff base containing compounds, polymer chemistry, environmental
chemistry, biochemistry, dye chemistry, medicinal chemistry, nanotechnology, food and electronic
industries, the use is rapidly increasing. Besides, in recent years, especially in medicine, are used in many
industrial fields such as pharmaceuticals and herbicides. Known as Schiff bases, C=N imine bonds of the
molecules bears a great importance. Therefore, aldehyde group containing 4-formylbenzoic acid
synthesized with the Schiff base molecule of the formula [Fe(saloph)].O double-oxygen coordinated a
new complex was obtained. The structures of the substances obtained FT-IR, 'H NMR, elemental
analysis and magnetic susceptibility analysis methods were illuminated.

Keywords: Schiff base, Transition metal complexes, Fe(lll), Salophen.

N,N'-Bis(4-karboksifenilmetilidin)-1,2-fenilendiamin Sentezi ve
[Fe(saloph)]-O Metal Kompleksinin Incelenmesi

OZET

Schiff baz icerikli bilesiklerin koordinasyon kimyasi, polimer kimyasi, ¢evre kimyasi, biyokimya,
boyar madde kimyasi, ilag kimyasi, nano teknoloji, gida ve elektronik sanayinde kullanimi hizla
artmaktadir. Bunun yaninda son yillarda basta tipta olmak iizere, herbisit ve eczacilik iiriinleri gibi bircok
endiistriyel alaninda kullanilmaktadir. Schiff bazlart olarak adlandirilan C=N imin baglarina sahip
molekiiller biiylik bir 6nem arz etmektedirler. Bundan dolay1 aldehit grubu igeren 4-formilbenzoik asit
molekiilii ile sentezlenen Schiff bazinin [Fe(saloph)].O ile ¢ift oksijenle koordine edilmis yeni bir
kompleks elde edildi. Elde edilen maddelerin yapilar1 FT-IR, *H NMR, elementel analiz, manyetik
stissebtibilite analiz yontemleriyle aydinlatilmistir.

Anahtar Kelimeler: Schiff baz, Gegis metal kompleksleri, Fe(l11), Saloph.
GIRiS
. Schiff bazlar ilk defa 1860°da Alman kimyacis1 Schiff tarafindan elde edilmistir[1]. Ligand olarak

ise 1930’larda Pfeiffer tarafindan kullanilmistir[2]. Schiff baz igerikli bilesikler ve kompleksleri, biyolojik
sistemlerdeki fonksiyonlari nedeniyle énemli bir bilegik sinifin1 olusturur. Bu bilesiklerin i¢inde imin
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gruplart  biyolojik aktivitelerinin g¢esitliligi nedeniyle ayr1 bir yer tutar. Schiff bazlarinin ve
komplekslerinin sentezi ve kimyasal yap1 aktivite iligkilerine yonelik ¢aligmalar 19. yiizyilin sonlarindan
giiniimiize kadar ¢ok kapsamli olarak yapilmigtir Bunun sonucu olarak elde edilen pek ¢ok Schiff baz
bilesigi ve metal kompleksleri endistride, tip ve farmasotik kimyada genis bir kullanim alanina
sahiptir[3].
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Sekil 1: Cift oksijenle koordineli Schiff baz metal kompleksi

1 SONUC

Giintimiizde Schiif baz sistemi tasiyan pek c¢ok ila¢ klinikte kullanilmaktadir. Giiniimiizde Schiff
bazlarim koordinasyon bilesikleri kimyacilar tarafindan ¢ok calisilan bir konu olmustur. Son yillarda
molekiil i¢i ve molekiiller arasi birgok kondensasyon reaksiyonu ortaya konmustur[4]. Bu yapilar
ozellikle farmokolojik aktiviteleri ile 6nem kazanmigtir. Schiff baz sentezinde 4-formylkarboksilik asit ile
o-fenilendiaminin kondensasyon reaksiyonu sonucu olusan suyun dehidrasyonu ile halka olugmaktadir.
Elde edilen N,N'-Bis(4-karboksifenilmetilidin)-1,2-fenilendiamin ve [Fe(saloph)].O ve ile yeni Schiff
baz metal kompleksleri sentezlenmistir[5].
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ABSTRACT

In this paper, the amounts of selenium in different geochemical fractions (subject to change and
soluble, organically bound or adsorbed, bound to carbonates, iron/manganese oxide bound and
residual) were determined according to the method developed by Martens et al. (1997) by means of
HR-CS AAS hydride system. Selenium concentrations were in the range of 19.3 to 134 ug kg (Se*"),
16.4 to 73 pg kgt (Seb*), 27 to 145 pg kg (Se*) in exchangeable and soluble fractions; 247 to 3591
pg kg (Se?) in the soil organic matter and 189 to 1226 ug kg (Se) the residual fraction. The data
were subjected to correlation and regression analysis with SPSS programme. Significant relations were
determined between total selenium concentrations and physico-chemical properties of soil.

Keywords: Selenium species, selenium analysis, soil, sequential extraction method

1 INTRODUCTION

Interest in the chemical speciation in the fields of biological and environmental science has
increased recently. The assessment of toxic interactions of heavy metals and bioavailability must be
based on levels of specific chemical forms, rather than on total element levels [1]. Indeed, knowledge
of total concentrations of elements is not sufficient to assess their effects on human health or the
environment. Among the elements of concern, there is a growing interest in selenium. Selenium is a
very important element from an eco-toxicological point of view due to the narrow concentration range
between its essential and toxic effects [2].

Selenium compounds are distributed throughout the environment as a result of human activities
(industrial and agricultural uses) and natural processes (weathering of minerals, erosion of soils and
volcanic activity). Generally soil contains selenium at the ppm level and it is assumed that selenium
occurs in inorganic (-1, 0, IV, V1) and organic forms in soil. Since each species has different chemical
and biological properties, it is important to determine the respective selenium species for a clear
understanding of the behaviour of selenium in soil and its availability to plants [3].

Chemical extraction techniques are a more traditional approach for selenium oxidation state
identification. Though sequential extractions provide much information on element distribution,
sequential extraction techniques have often been criticized for failure to address element redistribution
during extraction and for lack of selectivity, based on results obtained with model substances to imitate
natural soils or sediments [4]. The principles of sequential extraction techniques, specifically the use of
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progressively stronger extractants to solubilize the element from different sources, are applicable to
selenium extraction and can provide meaningful results when carefully interpreted.

The purpose of this study was to determine selenium species in soil series of Amik Plain by
using high resolution continuum source atomic absorption spectrophotometry (HR-CS AAS).

2 MATERIALS AND METHODS
2.1 Reagents and Standards

BCR 176R a fly ash (from the Sigma-Aldrich, Belgium) was used as the standard reference
material. All solutions were prepared from high purity analytical reagent grade compounds from
Merck (Darmstadt, Germany) using ultrapure quality water.

2.2 Sample Preparation

Excess water in the collected soil (0-20 cm depth) samples was allowed to drain and then the
samples were air-dried. The soil was ground with an agate mortar and pestle to pass through a sieve
(150-pum openings), dried at 40 °C to constant weight, and stored in polyethylene, wide-mouth bottles.

2.3 Sequential Extraction Method

v Phosphate Extraction: 0.1-5.0 g soil sample was placed into a 40-mL PTFE centrifuge tube
and fractionated as follows: A 25-mL aliquot 0.1M (pH 7.0) K;HPO4-KH,PO,4 buffer was
added to the prepared material, capped, and shaken (130 oscillations min' at ambient
temperature) on a horizontal shaker for 1 h. The sample was then centrifuged (5000 rpm; 20
min), and the supernatant was decanted to a 30-mL polyethylene bottle. The sample was then
shaken for 2 min with 5mL of ultra-pure water and centrifuged, and the supernatants were
combined. A water extraction (25 mL; shaken for 1 h) can be inserted before the P-buffer
extraction to determine water-soluble Se. The concentration of each Se oxidation state was
determined by HR-CS AAS on three treatments of the P-buffer or water extract. This
procedure enables speciation of Se**, Se®*, and Se?  solubilized by the water or the P-buffer by
selective determination of the Se** oxidation state. We added from 0.1 to 2.0 mL of the water
or the P-buffer to 25-mL graduated glass test tubes and added the following: (1) 6 M HCI for
Se** concentration (no heating; 25 mL total); (2) 6 M HCI heated at 90 °C for 30 min for Se**
and Seb* concentrations (25 mL total); (3) 1 mL of 0.1 M K;S,0g (90 °C) for 30 min to oxidize
Se? to Se®* and then addition of 6 M HCI (25 mL total; 90 °C) for 30 min to determine Se**,
Se®*, and organic Se* concentrations. Persulfate treatment (analysis 3) results in complete
oxidation of all water or P-buffer-soluble Se species to the Se®* oxidation state. The Se*
concentration was calculated by subtracting the Se** and Se®* determination (analysis 2) from
the persulfate oxidation values (analysis 3). The Se®* concentration was calculated by
subtracting the Se** concentrations (analysis 1) from the Se** and Se®* (analysis 2)
determinations [4].

v' Persulfate Oxidation: The material remaining after the P-buffer extraction was then treated
with 25 mL of 0.1 M K;S;0s (90 °C) for 2 h. The persulfate-soil suspension was centrifuged
(5000 rpm; 20 min), the supernatant was decanted, the sample was mixed with 5mL of ultra-
pure water and centrifuged, and the supernatants were combined in a 30-mL polyethylene
bottle. Due to the oxidation of the reactive Se species to Se®* by the persulfate treatment, HR-
CS AAS analysis was performed on aliquots (0.5-2.0 mL) treated with 6 M HCI (total 25 mL)
and heated at 90 °C for 30 min. A NaOH extraction (0.1 M; 90 °C; 2 h) can be substituted for
the K,S,0g extraction, and Se** and Se? can be identified in the NaOH extracts as outlined in
the P-buffer section, HR-CS AAS step 1 (Se**) and step 3 (Se? and Se**) [4].
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v Nitric Acid Oxidation: The material remaining after P-buffer and persulfate extractions was
treated with 2.5 mL of 17 M HNO3, warmed to 90 °C for 30 min, and thoroughly cooled, then
20 mL of ultra-pure water was added, and the sample was heated at 90 °C for 1.5 h. The
resulting 2M HNQOg solution was cooled to ambient temperature and centrifuged (5000 rpm; 20
min) and decanted, and Se analysis (Se®*) was performed on sample aliquots (0.1-1.0 mL)
treated with 6 M HCI (total 25 mL) heated at 90 °C for 30 min. The refractory Se solubilized
by the nitric acid treatment is referred to as Se° [4].

2.4 Apparatus

Atomic absorption measurements were performed on a Analytik Jena Contraa 700 HR-CS AAS
is the High-Resolution Continuum Source Atomic Absorption Spectrometer for HydrEA technique.
The operational conditions were as follows: Argon flow 5 Bar, 0.5 % (w/v) NaBH4, 0.1 % (w/v)
NaOH, 6 mol L* HCI, wavelength, 196 nm; and slit width, 2.0 nm. A quality assurance procedure for
Se analysis by HR-CS AAS was employed as follows: Triplicate samples were analyzed with
calibration, reagent blanks, NIST samples, and spikes (1 ng of Se mL™1) to check for interferences at
the beginning and end of each HR-CS AAS run. Acceptable data quality objectives were as follows:
spike recovery, 95.80+0.03 %; LOD =0.0092 pg/L, LOQ=0.0305 pg/L.

3 RESULTS AND DISCUSSION

The standard reference material used (BCR 176R) has a certified selenium concentration value
of 18.3 mg kg™. The value found by us after the analysis of selenium level in BCR 176R a fly ash was
17.53 mg kg. This result showed excellent agreement with the certified value.

A sequential extraction method was applied for identification of selenium oxidation states that
first employed 0.1 M (pH 7.0) K;HPO,-KH,PO, (P-buffer) to release soluble selenate (Se®*) and
selenide (Se?) and ligand exchangeable selenite (Se**). The second step involved oxidation of organic
materials with 0.1 M K>S;0s (90 °C) to release Se? associated or occluded with organic matter. The
final step used HNO3 (90 °C) to solubilize insoluble Se remaining in the sample. The solubilized Se
compounds were speciated by a selective hydride generation atomic absorption spectrophotometry
technigue. Obtained results in Step 1 were presented in the following Figures 1-3.
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Figure 1: Frequency bar graph of Se**in Step 1
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Figure 3: Frequency bar graph of Se* in Step 1

As can be seen from these tables, general ranges of Se**, Se®*and Se> were found to be 10 - 30
pug kgt ; 5 - 25 pg kgt and 15 — 40 ug kg respectively. The highest concentrations of selenium
species were determined 134 pg kgt for Se**, 73 pg kgt for Se®* and 144.6 ug kg™ for Se?.

Frequency bar graph of Se? in Step 2 were shown in Figure 4. The highest and the lowest
concentrations of Se?- were found to be 3591 pg kgt and 13.10 ug kg* respectively. General ranges of
Se?" were determined as 150 — 350 pg kg™

Frequency bar graph of Se® in Step 3 were shown in Figure 5. The highest and the lowest
concentrations of Se® were found to be 1226 pg kg and 34.76 ng kg respectively. General ranges of
Se? were determined as 100 — 300 ug kg™
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Figure 5: Frequency bar graph of Se®in Step 3

Organic and mineral forms of selenium are present in the soil. The organic forms of selenium
result from partial decomposition of seleniferous vegetation. Mineral selenium occurs as a selenide of
metals (Se%), elementary selenium (Se), selenite (HSeOs) and selenate (SeO.%). Selenium
partitioning is affected by soil pH and redox potential, content of sesquioxides, clay, organic matter
and microbiological activity [5]. Texture of the soil samples used in this study was comprised of 15 %
clay, 60 % silt and 25 % sand. The pH values of soil samples were measured between 7.50 and 8.50.
When the soil pH exceeded 7, the effect of clay disappeared altogether. Selenium adsorption occurs
also on iron, aluminium and manganese oxides and hydroxides in acid environments, when these
particles become positively charged. Namely, a specific characteristic of these oxides is that they
change their electric charge with a change of ambient reaction. The charge is negative under alkaline
conditions and positive under acid conditions [5].

The correlation analysis between total selenium concentrations and physico-chemical properties
of soil was performed with SPSS programme. Obtained results were given in Table 1. Significant
correlations were determined between total selenium concentrations and total of exchangeable cations,
electrical conductivity and organic matters.

19|Page
www.icnasel6.com



International Conference on Natural Science and Engineering (ICNASE’16)

Table 1 SPSS Analysis
TEC oM P pH EC Lime | Clay Sand Silt [Mrtns Se
Total of Exchangeable Cation
(TEC)
Pearson Correlation 1 0.044 -0.049 0.105| 0.345** 0.114 0.098| -0.438**| 0.274**| 0.218**
Sig. (2-tailed) -| 0557 0517 0.164| 0000 0130 0.192 0.000|  0.000 0.003
N 179 179 179 179 179 179 179 179 179 179
Organic Matter (OM)
Pearson Correlation 0.044 1| 0.170*|-0.403**| 0.276**| -0.033| 0.056 -0.097| 0.033| 0.257**
Sig. (2-tai|ed) 0.557 - 0.023 0.000 0.000 0.662 0.453 0.197 0.658 0.001
N 179 179 179 179 179 179 179 179 179 179
Phosphorus (P)
Pearson Correlation -0.049| 0.170* 1|-0.243** 0.122 0.095 0.099 -0.027| -0.056 -0.010
Sig. (2-tailed) 0.517 0.023 - 0.001 0.103 0.207 0.186 0.721 0.454 0.859
N 179 179 179 179 179 179 179 179 179 179
pH
Pearson Correlation 0.105| -0.403**| -0.243** 1| -0.204** 0.062| 0.159* -0.017| -0.111 -0.119
Sig. (2-tailed) 0.164 0.000 0.001 - 0.006 0.408 0.034 0.823 0.139 0.113
N 179 179 179 179 179 179 179 179 179 179
Electrical Conductivity (EC)
Pearson Correlation 0.345**| 0.276** 0.122|-0.204** 1| 0.194**| 0.213**| -0.225** 0.013 0.173*
Sig. (2-tailed) 0.000 0.000 0.103 0.006 - 0.009 0.004 0.002 0.859 0.021
N 179 179 179 179 179 179 179 179 179 179
Lime
Pearson Correlation 0.114| -0.033 0.095| 0.062| 0.194** 1| 0.153*| -0.410**| 0.208** 0.077
Sig. (2-tailed) 0.130 0.662 0.207 0.408 0.009 - 0.040 0.000 0.005 0.309
N 179 179 179 179 179 179 179 179 179 179
Clay
Pearson Correlation 0.098| 0.056 0.099| 0.159*| 0.213**| 0.153* 1| -0.204**|-0.621** 0.058
Sig. (2-tai|ed) 0.192 0.453 0.186 0.034 0.004 0.040 - 0.006 0.000 0.49
N 179 179 179 179 179 179 179 179 179 179
Sand
Pearson Correlation -0.438**| -0.097| -0.027| -0.017| -0.225**| -0.410**| -0.204** 1|-0.641** -0.107
Sig. (2-tai|ed) 0.000 0.197 0.721 0.823 0.002 0.000 0.006 - 0.000 0.153
N 179 179 179 179 179 179 179 179 179 179
Silt
Pearson Correlation 0.274** 0.033 -0.056( -0.111 0.013| 0.208**| -0.621**| -0.641** 1 0.040
Sig. (2-tailed) 0.000 0.658 0.454 0.139 0.859 0.005 0.000 0.000 - 0.592
N 179 179 179 179 179 179 179 179 179 197
Martens Selenium (Mrtns Se) -
Pearson Correlation 0'201203 0.257** -0.010f -0.119| 0.173* 0.077 0.058 -0.107 0.040 1
Sig. (2-tailed) '179 0.001 0.859 0.113 0.021 0.309 0.49 0.153 0.592 -
N 179 179 179 179 179 179 179 197 179

** Correlation is significant at the 0.01 level (2-tailed).
* Correlation is significant at the 0.05 level (2-tailed).

4 CONCLUSION

Selenium is an essential microelement, necessary for normal functioning of human and animal
organisms, whose deficiency in food and feed causes a number of diseases. In high concentrations,
selenium is toxic for humans, animals and plants. Soil provision with selenium affects its level in food
and feed via nutrition chain. Selenium bioavailability depends not only on its total content in soil but
also on its chemical forms. For this reason, the determination of selenium species in soil is very

20|Page
www.icnasel6.com




International Conference on Natural Science and Engineering (ICNASE’16)

important. This method can be successfully applied to determination of selenium species in plant, soil
and sediment samples.
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ABSTRACT

In this study, usability of macrocyclic compounds in ion selective electrode composition for
determination of various species and investigation of probability of these compounds could be used as
ionophores will be investigated. For this reason, entirely solid state polymer membrane contact electrodes
have been prepared. Membrane compositions, response time and potentiometric behaviors like selectivity
against various species and other response characteristics of the prepared electrodes have been
investigated. For this reason, potansiometric behaviors of entirely solid contact PVC composite
membrane electrodes have been tested for 10 — 10° M concentration changes of inorganic ions for
stability.

Keywords: lonophore, PVC membrane, ion-selective electrode, potentiometer

Kati-Kontak iyon Segici Membran Elektrotlarin Hazirlanmasi ve
Membran Bilesiminin Elektrotlarin Performanslarina Etkilerinin
Incelenmesi

OZET

Bu ¢alismada, yeni sentezlenen makrosiklik bilesiklerin gesitli tiirlerin tayininde iyon-segici bilesen
olarak kullanilabilirligi ve bu bilesiklerin iyonofor olarak kullanilip kullanilamayacaklari arastirilmistir.
Bu amagla ¢esitli teknikler kullanilarak bitiiniiyle kati-hal kontak polimer membran elektrotlar hazirlandi.
Hazirlanan bu elektrotlarin, membran bilesimleri, cevap zamani, cesitli tiirlere karsi seciciligi gibi
potansiyometrik davraniglar1 ve diger cevap karakteristikleri incelendi. Bunun i¢in tiimiiyle kati-hal
kontak PVC membran kompozit yapidaki elektrotlarin potansiyometrik davraniglari inorganik iyonlarin
10?1 — 10° M konsantrasyon degisimine karsi test edilerek kararli bir potansiyel davramisi sergileyip
sergilemedikleri arastirilmistir.

Anahtar Kelimeler: Iyonofor, PVC membran, Iyon-segici elektrot, Potansiyometri
1  GIRIS

Cesitli cevresel Ogelerde, endiistriyel ve biyolojik numunelerde iyonik tiirlerin tayini oldukca
onemlidir. Son zamanlarda olduk¢a ekonomik, kolay ve se¢ici olmalarindan 6tiirii potansiyometrik tayin
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yontemleri iizerine c¢alismalar artmistir. Potansiyometrik tayin yontemlerinin ¢ogunda iyon-segici
elektrotlar kullanilmaktadir [1 — 5].

Iyonik tiirlerin iyon-segici elektrotlarla tayininde onemli olan faktorler segicilik, elektrotun ¢alisma
aralig1, tayin limiti, pH aralig1, yasam siiresi, cevap zamani ve tekrarlana bilirliktir. Son yillarda elektrot
teknolojisinin gelismesiyle birlikte, PVC temelli sivi-membran iyon-segici elektrotlar hazirlanarak da ana
iyon i¢in oldukea segici, tekrarlanabilir sonuglar veren metotlar gelistirilmistir [6 — 9].

Giintimiizde PVC-membran iyon-segici elektrotlarin hazirlanma yontemleri literatiirdeki yaymlarda
geleneksel bir yontem haline gelmistir. Bu elektrotlarda bazi dezavantajlar bulunmaktadir. En 6nemli
dezavantaji, i¢ referans elektrot ve i¢ referans c¢ozelti bulundurmasi nedeniyle kiiciik boyutlarda
hazirlanmaya elverisli olmamalaridir. Bizim gelistirdigimiz PVC kat1 hal kontak membran elektrotlar ise
i¢ referans ¢ozelti igermediklerinden minyatiirize edilebilmektedirler.

Bu caligmamizda sentezlenen 4 adet organik bilesigi tiimiiyle kati-hal PVC-membran elektrotlarin
hazirlanmasinda iyonofor olarak kullanip, standart katyon tuzlarin sulu g¢ozeltileri igerisindeki katyon
tirlerinin  tayininde kullanabilirligi ve potansiyometrik performans 6zelliklerinin incelenmesi
amaglanmustir. Sekil 1.1°de klasik bir PVC-membran iyon segici elektrot gériilmektedir.

Plastik izalosyon

Bakir Tel

Kati-Kontak
— PVC-Membran

Sekil 1. Klasik bir PVC-membran iyon segici elektrot

2. MATERYAL METOT
2. 1. Tyonofor Ozelligi incelenen Bilesikler

S OH
_N—NH)J\NHZ (\O/\[//

—N—NH NH, <\o o’7
hif N
S
a) 2,2'-(1,3-fenilenbis(metan-1-yl-1-ylidene)) b) 2-Hidroksimetil-15-crown-5

bis(hidrazinkarbotioamid)
CN” ",
NH HN

c¢)  3-(2,6-di p-tolylpiridin-4-yl)-3a,7a-dihidro-1H-indole d) 1,4,8,12 tetrasiklopentadekan

2.2. Biitiiniiyle Kati-hal Kontak PVC-membran Elektrotlarin Hazirlanmasi ve Ol¢iim Yontemi

Kati-kontak kompozisyonu; THF ¢6ziiciisii i¢erisinde iyice karigtirilarak hazirlanan kati-hal kontakt
karigimi (%50 (w/w) Grafit, %35 (w/w) Epoksi ve %15 (w/w) Sertlestirici) igeriyordu. Uygun bir
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viskozite saglandiginda bir bakir tel (yaklasik 0.5-1 mm kalinlik ve 5-15 cm uzunlugunda) bu karigima 4-
5 defa daldirilarak iizeri kaplanmistir ve oda sicakliginda bir gece beklemeye birakilmistir. Kati—
kontaktlar hazirlandiktan sonra membran hazirlanmasi ve kaplanmasi asamasina gecilmistir.

Membran kompozisyonu; % 4 (w/w) aktif madde (iyonofor), % 68 (w/w) plastiklestirici (DBF,
Bis(2- Ethylhexyl) sebakat ve NFOE), % 28 (w/w) PVC kompozisyonuna sahipti. Uygun bir vizkozite
saglanincaya kadar bekletilen membran kokteyli kati-hal kontakt ylizeyine belirli kalinlikta kaplanmustir.
Elektrot, 3-4 saat kurumaya birakildiktan sonra Sodyum Kkloriir (102 M) c¢ozeltisinde 24 saat
sartlandirilmistir. Hazirlanan kati-hal-kontak polimer membran elektrotun fotograf ve sematik olarak
gosterimleri Sekil 2°de goriilmektedir.

B fleticen metsl
Cutel

W Kan-kontak

Sekil 2. Hazirlanan Kati-hal kontakt PVC-membran elektrot ve sematik gosterimi. a) Ug¢ kismi
kaplanmaya hazirlamig bakir kablo, b) Bakir yiizeyin tamamen grafit-epoksi kokteyliyle
kaplandig1 kati-kontakt, ¢) Kati kontak yiizeyinin PVC-membran kokteyli ile kaplandig
sensoriin son hali goriilmektedir.

Calismada kullanilan potansiyometrik 6l¢iim hiicresi sematik olarak asagidaki gibidir.

i¢ referans elektrot (bakir tel) / Kati-hal kontak // iyon secici elektrot membran // Test ¢ozeltisi / Dis referans elektrot

3. SONUCLARIN DEGERLENDIRILMESi

Tiimiiyle kati-hal kontak PVC membran elektrotlarin hazirlanmasi amacina yonelik olarak, PVC-
membran kokteyli hazirlanmis ve bu asamada, iyonofor, potasyum tetrakis(4-klorofenil) borat
(KTpCIPB), o-nitrofeniloktil eter (0-NPOE), Bis(2- Etil hekzil) sebakat, Dibutil ftalat (DBF) ve Polivinil
kloriir (PVC) maddelerinin degisik oranlarda kullanilmasiyla sensorler hazirlanmgtir.

Farkli kompozisyonlarda hazirlanan kompozit elektrotlarm 1x101-5x10° mol/L iyon
konsantrasyon degisimine karsi potansiyometrik davraniglari incelenerek sensor bilesimi i¢in en uygun
kompozit karigimi tespit edildi. Cizelge 4.1°de elektrotlarin kompozisyon oranlari goriilmektedir.

Tablo 1. Kompozit membranlarin kimyasal bilesim oranlari

% Bilesen Membran
Nitro Fenil Oktil Eter

Di Butil Ftalat 65,5
Bis Etil hekzil Sebakat

PVC 30
Iyonofor 4
KTCIPB 0,5
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3.1. 2,2'-(1,3-fenilenbis (metan-1-yl-1-ylidene)) bis (hidrazin karbotioamid) Bilesiginin Iyonofor
Ozelliginin incelenmesi

Hazirlanan kompozit kati-hal elektrotlar, KCI ¢ozeltisinde sartlandirildiktan sonra test edilerek
karakteristik ozellikleri incelendi. Kompozit yapidaki elektrotun 1x1071-5x10° mol/L metal ¢6zeltilerinin
konsantrasyon degisimine kars1 elde edilen potansiyel degisimleri Sekil 3’te goriilmektedir. Olgiimler her
bir iyonun 10 - 10 M’a daha sonra 10 - 10° M’a dogru konsantrasyon degisimine kars1 alimmustir.

Patansiyel (mV)

57 5000 10000 15000 20000 25000
= 0.1 (s}

Sekil 3. Kompozit membran elektrotun metal iyonlarinin konsantrasyon degisimine kars1 potansiyometrik
davranisi

Sekil 3’te goriilen potansiyel degisimleri sirasiyla Co?*, Cr3*, Fe?*, Pb?*, Fe3* iyonlarina aittir.
Potansiyel degisimler Nernst denklemine uygunluk gostermemektedir ve karasizdir. Elektrotun potansiyel
davranisi diizensiz oldugundan diger metaller ile 6lgiimlerimizi devam ettirmedik. Bu bilegik kullanilarak
hazirlanan elektrotlarin yaklasik 20 saniye gibi uzun bir siirede dengeye gelme zamanlar1 da 6l¢lim igin
uygun olmadigini géstermistir. Bu nedenlerden dolayi bu bilesik iyi bir iyonofor 6zellik sergilememistir.

3.2. Hidroksimetil-15-crown-5 bilesiginin iyonofor 6zelliginin incelenmesi

Iyonofor  6zelliklerini  inceledigimiz  bilesiklerden ~ 2-Hidroksimetil-15-crown-5  bilesigi
bekledigimiz iyonofor 6zellikleri gosteren tek bilesik oldu. Elde ettigimiz sonuglar tatmin ediciydi ve
bilesigimiz Fe®* iyonuna karsi neredeyse spesifik se¢ici davranan bir iyonofor o6zellik sergiledigini
gostermistir. Hazirlanan kompozit kati-hal membran elektrotlar, KCI ¢ozeltisinde sartlandirildiktan sonra
test edilerek karakteristik 6zellikleri incelendi. Kompozit yapidaki elektrotlarin 1x101-5x10-° mol/L metal
cozeltilerinin konsantrasyon degisimine karsi elde edilen potansiyel degisimleri Sekil 4’de ve Tablo 2’de
goriilmektedir.

R
W
$

Sekil 4. Kompozit membran elektrotun metal iyonlarinin konsantrasyon degisimine kars1 potansiyometrik
davranigi
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Tablo 2. Kompozit membran elektrotun metal iyonlarinin degisen konsantrasyonlarina karsi elde edilen

potansiyel degerleri (mV).

('rhgﬁl(_:) K* Na* | NH,* | Cd®* | Ba** | Co* | Mg® | Ca?* | Mn?" | Zn* | Ni#* | Pb* | Cr¥ | Cu®* | Fe?* | Fe¥
1 28100 | 2781,0 | 29129 | 26542 | 26928 | 27049 | 2717,2 | 27250 | 27333 | 27790 | 27148 | 2781,7 | 27755 | 29588 | 29635 | 31426
2 27642 | 27311 | 2867,7 | 26448 | 2669,8 | 26749 | 27050 | 26953 | 2699,7 | 2694,8 | 26958 | 2760,5 | 27510 | 28381 | 2861,7 | 30633
3 27143 | 2689,0 | 28231 | 2639,6 | 2650,7 | 26581 | 26988 | 26721 | 26781 | 26749 | 26796 | 27390 | 27272 | 27772 | 2767,0 | 29502
4 26700 | 26680 | 27970 | 26374 | 26410 | 26455 | 26769 | 26674 | 26661 | 26658 | 2669,7 | 27000 | 26920 | 27441 | 2721,2 | 28587
5 2650,8 | 2660,6 | 27655 | 26364 | 26382 | 26412 | 26628 | 26623 | 26650 | 2660,3 | 26650 | 26938 | 26726 | 27223 | 27056 | 27903

Metal iyonlarinin konsantrasyonunun degisimine karst Olglilen potansiyel degisimlerini
inceledigimizde elektrotun Fe®* iyonuna karsi digerlerine oranla daha iyi bir degisim sergiledigi ve
secicilik gosterdigi goriilmektedir. Elde edilen potansiyel degisim degerleri Nernst denklemine de
uygunluk gostermektedir.
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Sekil 5. Elektrotun metal iyonlarina kars1 sergilemis oldugu kalibrasyon grafikleri

Kalibrasyon grafiklerinden goriildiigii gibi elektrotumuz Fe** iyonunun konsantrasyonunun
degisimine kars1 en iyi potansiyel cevabi sergiledigi ve segici davrandigi goriilmektedir.

3.3. 3-(2,6-di p-tolylpiridin-4-yl)-3a,7a-dihidro-1H-indole ~ Bilesiginin  Iyonofor Ozelliginin
Incelenmesi

Hazirlanan kati kontak PVC-membran kompozit elektrotlar, KCl ¢o6zeltisinde sartlandirildiktan
sonra test edilerek karakteristik 6zellikleri incelendi. Kompozit yapidaki elektrotun 1x10-1-5x10° mol/L
metal ¢oOzeltilerinin konsantrasyon degisimine karsi elde edilen potansiyel degisimleri Sekil 6°da
goriilmektedir. Olgiimler her bir iyonun 10 - 10! M’a daha sonra 10 - 10° M’a dogru konsantrasyon
degisimine kars1 alinmisgtir.
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Sekil 6. Hazirlanan kompozit membran elektrotun metal iyonlarinin konsantrasyon degisimine
kars1 potansiyometrik davranist

Sekil 6’da goriilen potansiyel degisimleri sirasiyla Na*, Cd?*, Ni?*, Fe?* iyonlarina aittir. Potansiyel
degisimler Nernst denklemine uygunluk gdstermemektedir ve karasizdir. Ayrica elektrotun 1x10-1-5x10-
mol/L metal ¢dzeltilerinin konsantrasyon degisimine karsi ¢ok diisiik potansiyel degisim sergilemekte ve
karasiz davranmaktadir. Elektrotun dengeye gelme siiresi de uzundur. Bu sonuglar 3-(2,6-di p-
tolylpiridin-4-yl)-3a,7a-dihidro-1H-indole bilesiginin iyi bir iyonofor olamayacagini gostermektedir.

3.4. 1,4,8,12 tetrasiklopentadekan Bilesiginin Iyonofor Ozelliginin incelenmesi

Hazirlanan kati kontak PVC-membran kompozit elektrotlar, KCI ¢ozeltisinde sartlandirildiktan
sonra test edilerek karakteristik 6zellikleri incelendi. Kompozit yapidaki elektrotun 1x10-1-5x10-5 mol/L
metal ¢ozeltilerinin konsantrasyon degisimine karsi elde edilen potansiyel degisimleri Sekil 7°de

goriilmektedir. Olgiimler her bir iyonun 10-5 - 10-1 M’a daha sonra 10-1 - 10-5 M’a dogru konsantrasyon
degisimine kars1 alinmistir.

zes0-

sssss

Patansiyel, (mV)

222222

Zoo0o =000 Soo0o 000 To000 IZ000
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Sekil 7. Hazirlanan kompozit membran elektrotun metal iyonlarinin konsantrasyon degisimine
kars1 potansiyometrik davranisi

Sekil 7°de goriilen potansiyel degisimleri sirasiyla Na*, Zn?*, Ni?*, Pb?*, Mn?*, Ca?*, Mg?*, Co?*,
Ba?* iyonlarina aittir. Elektrotun sergilemis oldugu potansiyel degisimler inceledigimizde Nernst
denklemine uygunluk gostermedigi ve karasiz davrandig1 goriilmektedir. Bilesik g kullanilarak hazirlanan
elektrot ge¢ dengeye gelmekte ve giriiltiilii bir baseline olusturmaktadir. Bu sonuglar 1,4,8,12
tetrasiklopentadekan bilesiginin de iyi bir iyonofor 6zellik sergilemedigini gostermektedir.
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Bu calismamizda temin edebildigimiz sentezlenmis bilesikler iyonofor gibi kullanilarak tiimiiyle
kat-hal kontak PVC membran elektrotlar hazirlandi. Hazirlanan elektrotlarin segicilik, cevap zaman,
dogrusal ¢aligma araligi ve tayin limiti gibi potansiyometrik 6zellikleri test edildi. Bu amacla dort farkli
yapidaki bilesik ile hazirlanan tiimiiyle kati-hal kontak PVC membran kompozit yapidaki elektrotlarin
potansiyometrik davraniglart inorganik iyonlarin 10-1 — 10-5 M konsantrasyon degisimine karsi test
edilerek kararli bir potansiyel davranis sergileyen bilesiklerin diger 6zellikleri; elektrotlarin seciciligi,
cevap zamani, tayin limiti gibi durgun ortam potansiyometrik performanslar gibi davranislar1 incelendi.

Metal iyonlarmin konsantrasyonunun degisimine karsi Olgiilen potansiyel degisimlerini
inceledigimizde 2-Hidroksimetil-15-crown-5 bilesigini igeren membran elektrotun digerlerine oranla daha
iyi bir degisim sergiledigi goriilmektedir. Elde edilen potansiyel degisim degerleri Nernst denklemine de
uygunluk gostermektedir. Hidroksimetil-15-crown-5 bilesigini potansiyometrik davranisi bize iyonofor
olarak kullanilabilecegini gostermistir.

Membran bilesimlerinde plastiklestirici olarak kullanilan bis etil hekzil sebakat daha iyi sonug
verdiginden hazirladigimiz membranlarda bu plastiklestiriciyi kullandik. Metal iyonunlarinin 1x102-
5x10° M araliginda konsantrasyon degisimlerine karsi 2-hidroksimetil-15-crown-5 iyonoforunu igeren
elektrotun sergilemis oldugu potansiyometrik cevaplar incelendiginde Fe3* iyonuna karsi daha segici
davrandigi goriilmektedir. Bu durum iyonoforun yapisinda olusan boslugun ¢apinin Fe®* iyon ¢apina denk
oldugundan ileri geldigi diistiniilmektedir.

Sonug¢ olarak, kompozit yapidaki PVC membrane sensériimiiz, ekonomik olup kolaylikla
hazirlanabilmektedir, hizli cevap zamanina sahiptir. Kompozit PVC membran sensér ayni zamanda
minyatiirize olabilir ve hareketli ortamlarda kullanilabilmektedir. Gelistirilen sensor; hareketli ortamlarda
kullanilabilen mikrolitre 6lii hacme sahip detektor hiicresi liretmeye dolayisiyla kromatografik sistemlerde
metal iyonlarini tayin etmek icin detektdr olarak kullanilmaya elverislidir ve bdylece ¢ok pahali olan
analizler olduk¢a ucuza mal edilebilirler. Ayrica, bu ¢alismamiz literatiirde potansiyometrik sensérler ile
ilgili olan ¢aligmalara 6nemli katkilar saglayacaktir.
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ABSTRACT

In this work, the effect of anionic polyelectrolyte poly(sodium 4-styrenesulfonate) (PSSS), on
the crystal growth kinetics of calcium oxalate was studied at 37 °C. PSSS is used two different molar mass
and two different concentration for additive on crystallization. The spontaneous crystallization method was
used to investigate the crystallization kinetics of CaOx. The experimental results show that the retardation
in mass transport in growth process is controlled by the molecular weight of the polyelectrolyte and its
concentration.

Keywords: Crystallization, Inhibition, Additive, Calcium oxalate, PSSS

1 INTRODUCTION

Calcium oxalate (CaC,04, CaOx) crystals can form three types in nature: calcium oxalate
monohydrate (COM), calcium oxalate dihydrate (COD) and calcium oxalate trihydrate (COT).
Unfortunately, calcium oxalate crystallization is against humanity with two problems. The first problem is
fouling in evaporators. The evaporators in sugar mill have been problem fouling by calcium oxalate
crystallization. Because of fouling, the evaporator cannot work properly [1,2]. The second problem is
urolithiasis, the formation of urinary stones (urinary calculi) [3]. Several ways to inhibition of calcium
oxalate crystallization was investigated for many years and researches are going on [4-7]. One of the
inhibition methods is additive. The influence of several additives and conditions in the formation of calcium
oxalate crystals are comparatively evaluated.

2 EXPERIMENTAL

Crystal growth experiments were carried out in a water-jacketed Pyrex glass vessel of 1 L capacity
at 37 + 0.4°C. Supersaturated solutions for crystal growth experiments were prepared by mixing of equal
volumes calcium chloride and sodium oxalate solutions. The polymer solutions were added to the sodium
oxalate solution. In the experiments, the concentration of poly(sodium 4-styrenesulfonate) (PSSS) was
varied from 50 to 300 mg/L. The effect of poly(sodium 4-styrenesulfonate) (PSSS) on the precipitation rate
of calcium oxalate was evaluated by recording the decrease in [Ca?*] as a function of time in a solution
containing 3.5x10* M CaCl; and 3.5x10* M Na,C,0.. The precipitation process, which is accompanied by
a decrease in the calcium activity as a function of time, was monitored and quantified by means of a WTW
inoLab® Multi 9420 IDS using the TetraCon® 925 IDS (WTW). This method is used to measure soluble
calcium ion in solution. The effect of an additive can be quantified as the ratio of the rate of crystallization
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of the pure solution (Ro, mol/L.min) to the rate of crystallization in the presence of additive (Ri, mol/L.min)
at the same concentration and temperature. The rates reported were the initial rapid growth rate calculated
from slope of the calcium ion concentration versus time plots for each experiment. The rates were calculated
from at least three separate experiments and only the average values were reported.

All chemicals were used analytical grade and provided from Sigma-Aldrich. Chemical form of
poly(sodium 4-styrenesulfonate) (PSSS) has shown in Figure 1a. Anionic polyelectrolyte has two different
average molecular weight: Mw: 70,000 g/mol (PSSS70K) and Mw: 1,000,000 g/mol (PSSS1M). FTIR
spectra have shown the both given peaks are same in Figure 1b.

1

a) b) o5

n 0,8
0,7

0,6

Transmittance

0,5

0,4

O=$=O 0.3 e PSS70K e PSSTM
ONa 0,2

3900 3400 2900 2400 1900 1400 900 400

Wavenumber (cm-1)

Figure 1: a) Chemical form of poly(sodium 4-styrenesulfonate) (PSSS) b) Fourier Transform Infrared
Spectrum of PSSS70K and PSSS1M

3 RESULTS AND DISCUSSIONS

Synthesized calcium oxalate without additive was formed monohydrate type. Figure 2 shows FT-IR
spectra of synthesized calcium oxalate monohydrate. Without additive, calcium oxalate reaction was
completed about 25-30 minutes and there was no induction time (Figure 3).
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Figure 2: Fourier Transform Infrared Spectrum of synthesized CaOx without additive
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Calcium oxalate crystallization in the presence of 50 ppm PSSS70K and PSSS1M was completed
about 60 minutes (Figure 3a). Figure 3b shows in the presence of 50 ppm PSSS70K and PSSS1M, calcium
oxalate reaction did not start for very short time period and both induction time was about 1 minutes.
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Figure 3: a) A sample of reaction monitoring results, b) Induction times of experiments with / without
additive from A zone

Because of calcium oxalate crystallization in the presence of 300 ppm PSSS70K and PSSS1M was
not completed about 200 minutes, Figure 3a only shows that the monitoring results in 140 minutes. Figure
3b shows in the presence of 300 ppm PSSS70K and PSSS1M, there were induction times. Respectively,
the induction times of calcium oxalate crystallization in the presence of 300 ppm PSSS70K and PSSS1M
were found 3.83 minutes and 8.5 minutes. Table 1 shows affected induction times because of using PSSS
on calcium oxalate crystallization as additive.

Table 2 shows Ro/R; calculated values of using PSSS on calcium oxalate crystallization. Ro/R; of
calcium oxalate was 12.8 minutes in the presence of 300 ppm PSSS1M as additive. Also, Ro/R; value was
8.53 minutes in the presence of 300 ppm PSSS70K.
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Table 1 Effect of PSSS polymer on induction time

Additive Ind_uction time Ingluction time
(min) (50ppm) | (min) (300ppm)

PSSS70K 0.83 3.83

PSSS1M 0.83 8.5

Table 2 Effect of PSSS polymer on calcium oxalate crystallization rate

.. Ro/RI RO/Ri
Additive
(50ppm) | (300ppm)
PSSS70K 0.85 8.53
PSSS1M 0.85 12.80

4 CONCLUSION

Poly(sodium 4-styrenesulfonate) (PSSS) with different molar mass were purchased and used to inhibit
growth rate of the calcium oxalate crystallization. The polymers inhibited CaOx precipitation by adsorbing
onto crystal surfaces, thus blocking sites for new crystal growth. When we compare the effect of additives
on calcium oxalate crystallization, there is an inhibition effect of poly(sodium 4-styrenesulfonate) (PSSS).
The inhibition of calcium oxalate crystallization by poly(sodium 4-styrenesulfonate) (PSSS) increased with
increasing molecular weight and polymer concentration.
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ABSTRACT

Heavy metal concentration is a crucial factor for soil productivity. Terrestrial change for heavy
metal concentration at one of the largest plains of Turkey, Amik Plain was researched in this study. For
this purpose, 179 soil samples were obtained at 2 km intervals of the grid system and 0 — 30 cm depths,
and lead (Pb), cadmium (Cd), nickel (Ni), chrome (Cr), cobalt (Co), aluminium (Al), iron (Fe), copper
(Cu), manganese (Mn) and zinc (Zn) elements were analysed with DTPA method by using MP-AES
instrument on the obtained soil samples (3 repetition for each sample).

As a result of analysis, heavy metal concentrations were found as Pb 0-4.03 mg/kg, Cd 0-0.270
mg/kg, Ni 0-25.19 mg/kg, Cr 0-0.780 mg/kg, Co 0-1.83 mg/kg, Al 0-0.930 mg/kg, Fe 1.47-22.8 mg/Kkg,
Cu 0.400-5.43 mg/kg, Mn 0-36.4 mg/kg and Zn 0-4.26 mg/kg on the soil samples.

When comparing the data obtained through this study with allowable concentrations of heavy
metals soil of Environment and Forrest Directorates guidance, it was determined that that the heavy
metal concentration of Amik Plain does not pose any problem in terms of heavy metal pollution.

Keywords: Amik plain, soil pollution, heavy metal, DTPA method

1 INTRODUCTION

Environment is an important factor for human health. Human made activities and natural
interactions usually cause negative effects on human health. Metals and heavy metals contaminations
due to increase in agricultural activities and technological development have occupied our agenda for
the last centuries (Medical Geology Symposium, 2009).

Motor vehicles and unconscious agricultural activities constitute a major part of heavy metal
pollution. The polluters which are generated by motor vehicles are: carbon monoxide, carbon dioxide,
hydrocarbons, nitrogen oxides, sulphur oxides, soot and various heavy metal particles, (ilkilic and others,
2009).
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Heavy metals consist of the metals with densities greater than 5 g/cm3. More than 60 metals
including lead, cadmium, chrome, iron, cobalt, copper, nickel and zinc are classified in this group
(Haktanir and Arcak, 1998). The heavy metals which are generated by motor vehicle originated pollution
are sorted as lead (Pb), nickel (Ni), mercury (Hg), cadmium (Cd), chrome (Cr), iron (Fe), copper (Cu),
manganese (Mn) and zinc (Zn), whereas the heavy metals which are generated by agricultural activities
originated pollution are sorted as cadmium (Cd), chrome (Cr), copper (Cu) and zinc (Zn).

Lead (Pb) is a pollutant that is released from tetraethyl lead which is added to gasoline, diesel
fuels and motor oil Cadmium (Cd) and zinc (Zn) released from tires, oil, other vehicle equipment and
phosphorous fertilizers (Li, 2001, Karatag and others, 2007). It is known that copper, iron, manganese
and chrome pollutions result from motor vehicles and several agricultural activities (Zincirlioglu, 2013).
Besides, if fertilizers are applied in appropriate methods with optimum amounts, they do not constitute
soil pollution. However, higher doses of macro and micro elements which are applied to leaves and soil
in order to increase plant growth cause soil pollution (Tagem-Bb-Topraksu- 2009).

In case heavy metals in the soil reach to toxic levels, growth and quality of plant is disrupted, and
then human and animals are affected through food chain (Karatas and others, 2007). Consequently, this
situation threatens human health (Zincirlioglu, 2013).

Adiloglu, (2013), took samples at 80 different locations of Karamenderes Basin in Canakkale

province in order to determine the heavy metal pollution levels. Extractable Cr, Ni and Pb analysis were
carried out with the samples. Results showed that soil of Karamenderes Basin had Pb pollution, whereas
Cr and Ni contents of the soil were found within the allowable limits. Karagagil (2013) made a study to
determine heavy metal pollution on the coast line green fields of Anatolian side of Istanbul by taking
404 samples at 202 different location. On the other hand, pH, organic matter, lime and phosphorus
analyses were carried out on this study. According to the results, high concentrations of chrome in 7
samples, nickel in 2 samples and copper on 1 sample were determined, whereas heavy metal
concentrations were found within the normal ranges in the other samples. Ozkul, (2008), studied the
effects of industrialisation on the heavy metal concentrations of the soil in Kocaeli. In this context, soil
samples were collected at 16 different locations and Cu, Pb, Zn, Ni, Co, As, Cd, Cr, Hg and Se
concentrations in these soil samples were measured. Measurements revealed that Cu, Zn, Ni and Co
concentrations exceeded the Soil Pollution Control Regulation of Turkey from place to place, however
the concentrations of other elements were below the maximum limit values.
In this study, agricultural lands of Amik Plain which is located in Hatay province was examined. Amik
Plain, which is surrounded by highways, an international airport and industrial plants, has vast
agricultural lands. Local community has been using these agricultural lands, and introduce the products
to the market. It was determined that agricultural activities, industrial processes, land traffic and air
traffic caused heavy metal pollution on these agricultural lands.

2 MATERIALS AND METHODS
2.1 Reagents and Standards

Multielement standard solution 1V was used for checking the accuracy of the measurements by
MP-AES. All chemicals were obtained from Merck (Darmstadt, Germany). All chemicals used were of
analytical reagent grade and were at least 99.5% pure.

2.2 Study Area

Amik Plain is located in the southern part of Turkey, in the Hatay Province, 82 m above the sea
level, and surrounded by Amanos Mountains from west, Karasu from north, Afrin Valley from east, Asi
Valley and Keldag outcrops from South. Amik Plain, which is 112,350 hectares has Mediterranean
weather conditions, and average annual precipitation is 600-800 kg/m2 in north and west (Environmental
conditions of Hatay province report, 2011).
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2.3 Sampling

Amik Plain series (Kili¢ and others, 2008) were separated into grids with equal distances of 2 km
X 2 km. GPS coordinates at the intersection points of the grids were identified (Figure 2.2). Borders of
the plain is shown in Figure 2.1. Intersection points were found via a GPS. Following the wheat harvest
in 2013, soil samples were collected between 0 — 30 cm depths after cleaning the residues on the surface
of the soil. After the soil samples were put into plastic bags and labelled, they were delivered to the
laboratory. Samples were stored in proper conditions until the analysis (Kacar, 2009).
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Figure 2.1. Border image of the plain where the soil samples were collected
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Figure 2. 2. Points and the codes of the soil samples

2.4  Preparation of Samples

Soil samples were dried in air and homogenised by pounding. And then the samples
were sieved in 2 mm diameter stainless steel sieve (Kacar, 2013). The samples were weighed
and separated into 10 grams and 20 ml diethylenetriaminepentaacetic acid (DTPA) extract
solution added to each sample. DTPA extract solution is prepared by adding 1.967 g DTPA,
1.47 g CaCl,.2H>0 and 14.92 g triethanolamine (TEA) into 1 L of distilled water. pH of solution
is set to 7.30 by adding 1:1 diluted hydrochloric acid. Samples were rinsed for two hours and
centrifuged. Then, the samples were filtered by Whatman 42 filter paper (Lindsay, 1978) and
analysed by MP-AES instrument.

2.5 MP-AES Analysis

MP-AES analysis was performed on an Agilent 4100 instrument. The Agilent MP
Expert software was used to automatically subtract the background signal from the analytical
signal. A background spectrum from a blank solution was recorded and automatically subtracted
from each standard and sample solution analysed. The software was also used to optimize the
nebulization pressure and the viewing position for each wavelength selected to maximize
sensitivity. The MP-AES conditions were the following:

i. Nebulizer: OneNeb;
ii. Spray chamber: double pass glass cyclonic;
iii. Readtime:5s;
iv. Stabilization time: 15 s;
v. Number of replicates: 3;
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vi. Optical system: Czerny-Turner design monochromator with 600mm
focal length and fixed entrance slit;
vii. Detector: back-thinned solid state CCD detector (532 x 128 pixels);
viii. Analytes (wavelengths): Al 396.15 nm; Cr 425.43 nm; Cu 324.75 nm;
Fe 259.94 nm; Mn 403.08 nm; Ni 352.45 nm; Pb 405.78 nm; Zn 213.86
nm; Co 340.51 nm; Cd 228.80 nm.

2.6 Quality Control

The calibration standards were prepared in the range of 1-5 mg L™* using multielement
standard solution in a matrix of 5% HNOs. In all cases, the correlation coefficients of linear
function were better than 0.995. Limits of detection (LOD) and limit of quantification (LOQ)
were calculated from three and ten times the standard deviations for 15 consecutive blank
measurements divided by the calibration curve slope, respectively. The values obtained for all
metals are listed in Table 1.

Table 1. The values of correlation coefficients, LOD, and LOQ of examined heavy metals.

Heavy metals Correlation coefficient (R2) LOD (mg kg-1) LOQ (mg kg-1)
Fe 0.999 0.343 1.142
Zn 0.996 0.705 2.348
Cd 0.997 0.115 0.382
Cu 0.999 0.256 0.852
Co 0.999 0.202 0.673
Ni 0.999 0.118 0.393
Al 0.999 0.013 0.041
Mn 0.999 0.059 0.196
Pb 0.999 0.088 0.293
Cr 0.999 0.010 0.034

Maximum accepted concentrations of heavy metals in soil in accordance with guidelines
of Environment and Forrest General Directorate of Turkey, and limit values of heavy metals in
some European countries are given respectively in Table 2 and Table 3.
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Table 2. Limit values of heavy metals in soil (COGM, 2010)

Heavy Metals pH 5-6 mg/kg Oven-Dry Soil pH>6 mg/kg Oven-Dry Soil
Pb 50 ** 300 **

Ni* 30 ** 75 **

Cr 100 ** 100 **

Co 80 ** 80 **

Cu* 50 ** 140 **

Fe 4.5 ** 4.5 **

Zn * 150 ** 300 **

Mn 70 ** 70**

* If pH value is higher than 7, in the cases that heavy metal is not harmful for human health and groundwater, these values
could be increased up to 50%. .
** These values could be increased for the specific conditions which heavy metal is approved not to be harmful for human
health and environment scientifically.

Table 3. Heavy metal limits for some European countries (mg/kg) (Oztiirk and Bildik, 2005)

Country Quality Standards of Countries Cd Cr Cu Ni Pb Zn
Austria Compost Ordinance Class A 1 70 150 60 120 500
Belgium (FL) | Ministry of Agriculture 1.5 70 90 20 120 300
Denmark Ministry of Agriculture 0.4 - 1000 30 120 4000
Germany The Biowaste Ordinance Type |l 1.5 100 100 50 150 400
Ireland Draft 1.5 100 100 50 150 350
Luxemburg Ministry of Environment 1.5 100 100 50 150 400
Netherlands | Class 2 Compost 1 50 60 20 100 200
Spain Class A 2 100 100 60 150 400
Sweden Quality Assurance Organization 1 100 100 50 100 300
UK TCA Quality Label 1.5 100 200 50 150 400

3 RESULTS AND DISCUSSION

According to the findings of the physical and chemical analysis of the soil samples: pH values are
between 7 and 8.93, lime contents are between 1.0% and 43.9%, organic matter contents are between
1.0% and 4.55%. The majority of the soil samples are neutral, moderately alkaline and slightly limed
whereas the organic matter content of soil ranges from low to high. Texture of the samples has a variation
of sandy clayey loam to sandy clay.

Heavy metal contents of the soil samples which were collected in Amik Plain is shown in

Table 4.
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Table 4. Heavy metal contents of the soil samples (mg.kg™)

Variable Sample Minimum | Maximum | Mean Standard Skewness | Kurtosis
Number Deviation
Pb 179 53.0 1401 102 16.1 -0.22 0.374
cd 179 0.1 4.04 1.51 0.015 0.61 0.138
Ni 179 0.01 71.4 12.5 0.547 2.51 8.074
Cr 179 7.02 8.93 7.9 0.055 0.20 0.862
Co 179 78 1188 274 7.97 2.39 6.641
Al 179 0 44 19.3 0.26 0.01 -0.649
Fe 179 0 58.8 13.6 1.26 1.009
12.2

Cu 179 4.6 70.9 26.5 12.5 1.21 1.518
Mn 179 15.6 88.8 60.0 15.6 -0.65 -0.168
Zn 179 150 3802 508 363 5.12 39.4

4 CONCLUSION

Average heavy metal contents of all soil samples were found as 0-4.03 mg/kg lead, 0-0.270 mg/kg
cadmium, 0-25.19 mg/kg nickel, 0-0.780 mg/kg chrome, 0-1.83 mg/kg cobalt, 0-0.930 mg/kg
aluminium, 1.47-22.8 mg/kg iron, 0.400-5.43 mg/kg copper, 0-36.4 mg/kg manganese and 0-4.26 mg/kg
zinc.

Similarly, Sungur, (2013), determined the heavy metal concentrations of soil in several fractions
through BCR, variable heavy metal concentrations of soil through DTPA methods. As a result of this
study, heavy metals except from Ni and Co (Cd, Cr, Cu, Fe, Mn, Pb and Zn) were found as strictly
related with the fraction of soil that is changeable and allied to carbonates.

It was indicated that this relation could provide an important information about heavy metal
behaviour and maximum absorption of the plants in a short term. Giilser and others (2004), collected
samples at 3 different locations in Van province at which there was heavy traffic, assuming the roadside
as initial point and taking samples at 15 m and 30 m away from the roadside. As a result of examination,
Pb and Cd content are found to be decreased when distance of sample location to road increases. Oztemel
and others (2012) took samples in/from 0-15 depth from six different locations that are 0, 15, 30 metres
far away from each other in the east and north sides of Sanliurfa-Virangehir highway routing which was
perpendicular to the highway. Bilge and others (2013) made a study about heavy metal pollution in the
soil of Virangehir-Kiziltepe highway. According to the results, heavy metal concentration in the soil
samples were determined as Pb 0.64-2.24, Cd 0.26-0.40, Ni 27-42, Cr 17-28 and Cu 9.9-14.12 mg.kg-1.
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These results showed that the heavy metal concentrations stand in the allowable threshold limit values,
and decreases while the distance to road increases.

When comparing the soil samples in terms of heavy metal contents, it was observed that the
samples which were collected from the west of the plain carried higher concentrations of lead, cadmium
and zinc due to presence of airport and highways in short distances. This situation reaches the conclusion
that tires of the airplanes and motor vehicles could be the source of heavy metal pollution.

When comparing the data obtained through this study with allowable concentrations of heavy
metals soil of European countries’ heavy metal limit values and Environment and Forrest Directorates
guidance, all heavy metals except from iron were within allowable limits. Iron concentrations were found
above the allowable limits but no precautions are needed to be taken. The source of higher concentrations
of iron in the soil could be the agricultural fertilizers.

In conclusion, it was determined that agricultural lands of Amik Plain does not have heavy metal
pollution, therefore no precautions should be taken for this moment.
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Abstract

The purpose of this study is investigating the physicochemical parameters (such as pH, electrical
conductivity, ammonium, iron and nitrite) analysis of drinking water in Kilis province. In research, water
samples were taken from 4 stations in 2012 and 2015. Research was done after replacing the plumbing
systems and before. In this study, all physicochemical parameters for drinking water were found to be at
the appropriate level. All water samples according to the value of the national and international water
quality was found to be low levels and was found to be elevated levels in stations. In these results Kilis
province drinking water was found to be suitable for physicochemical to drink. And also, it was founded
that drinking water was not threat component of public health.

Keywords: Kilis, physicochemical, drinking water

Kilis ili icme Suyu Giivenligi

Ozet

demir ve nitrit) incelenmistir. Arastirmada su ornekleri 2012 ve 2015 tarihinde 4 istasyonda yapilmustir.
Aragtirma ilin su sebekesinin degisiminden dnce ve sonrasini igermektedir. Calismada igme suyundaki
fizikokimyasal parametreler uygun diizeyde oldugu bulunmustur. Tiim 6rnekler ulusal ve uluslararasi igme
su kriterlerine uygun oldugu saptanmustir. Igme suyu Kilis ili i¢in halk saglig1 acisindan bir tehtit olmadig
saptanmistir.

Anahtar Kelimeler: Kilis, Fizikokimyasal, igme suyu

1-Introduction

Kilis is a border city that takes place in Mediterranean region. There stays Gaziantep in the north,
west and east, and there is Syria in the south of the city. The biggest problem of Kilis is the drinking water
issue.

According to the T.C. Cevre ve Orman Bakanligi [1] in the aspect of drinking and using water’s
physicochemical parameters like nitrite, ammonium and iron, drinking water is needed to be below the
limits that are determined by national and international standard institutions. The mains water systems in
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the big cities of our country have been searched for their physicochemical features. According to the
ministry of health, throughout the country, 17% of mains water taken from city centers and 36.6 % from
towns didn’t show appropriateness to the standards [2]. Moreover, in the studies that the hygiene quality of
water sources in different regions are examined by Kivang et al, Arisoy et al and Keven [3-5], many of the
samples haven’t been found appropriate to the drinking water standards.

In this study, in order to determine the drinking water quality of Kilis, water samples were taken and
analyzed regularly in four different regions of Kilis where people live densely between 2012 and 2015. The
drinking waters in the city of Kilis have been examined in terms of some physicochemical parameters, and
their appropriateness to the national and international standards have been searched.

2-Material and Method
This study was carried out by taking water samples regularly from four regions (pic 1) of Kilis where
people live densely between 2012 and 2015.
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Pic 1. The marked station where the drinking water samples, Kilis, Turkey

Physicochemical Analyses

The physicochemical analyses such as ammonium [6], nitrite [7] and iron [8] were detected by spectro
photometer.

Result and Discussion

With this study, it’s aimed to determine the physicochemical parameters of the mains water system that is
used as drinking water in Kilis. With this aim, our study was carried out by taking drinking waters samples
every month at 4 different regions of Kilis between 2012 and 2015. The chosen regions were the areas
where people live densely, and the exemplifications were made regularly every month.
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Fig. 1. Station 1
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Table. 1. Some national and international water quality values

Water quality Ammonium Nitrite Iron
(mg/L) (mg/L) (ng/L)

TSE 266

(2005) 0.05-0.5 0.1 0.05-0.2

WHOM

(1996) 1.5 - 0.3

EPALS

(2005) - 1.0 0.3

Ammoniac cannot be found in drinking waters neither at free form nor at different salt forms. The

45|Page
www.icnasel6.com

existing of ammoniac that is formed by breaking into pieces of organic substances is generally accepted as


http://www.icnase16.com/

International Conference on Natural Science and Engineering (ICNASE’16)

the sign of mixing faeces etc to the waters. Ammonium (NH4) changes initially into nitrite, then to nitrate
(NOs) at appropriate reaction conditions with two stepped biological oxidation easily. The formed nitrite
cause fatal blue diaper syndrome among babies (by nitrite’s oxidation the hemoglobin that carries oxygen),
it holds an active role in the synthesis of nitrosamines which cause cancer by being combined with amin
and amids at adults [9]. It’s been found out that the ammonium levels in drinking waters that are gathered
4 stations in Kilis are between the normal levels of 0.05-1.5 mg/L according to national and international
water quality standards (table 1).

Nitrite is generally formed in waters by nitrogenious fertilizers and some minerals [10]. Nitrite
changes into nitrate when there is oxygen in environment. The reason of nitrite’s existing in drinking water
at very low levels and short duration is this [11]. It’s been determined that the nitrite levels in drinking
waters are between the normal levels of 0.1-1.0 mg/L according to national and international levels water
quality standards (table 1).

The iron which forms 5% of earth’s crust is a widespread water polluter. The iron levels in drinking
water are quite important for public’s health. The taste of iron cannot be noticed until the concentration of
0.05-0.3 pg/L according to national and international water quality standards (table 1) shows that drinking
water is of good quality. In our study, the reason of iron levels’ increase in drinking water with a lot of
water cut off are the bacteria types that use iron as an energy supply reduce the iron and forms a rusty,
gelatin mud and its clogging the water pipettes.

All water samples according to the value of the national and international water quality was found to
be low levels and was found to be elevated levels in stations. In these results Kilis province drinking water
was found to be suitable for physicochemical to drink. And also, it was founded that drinking water was
not threat component of public health.
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Abstract

The aim of this study attracts the attention of the environmental pollution from Titanium Dioxide.
Titanium dioxide (TiO>) is a white solid inorganic substance. TiO2 nanoparticles, the oxide of the metal
titanium, occurs naturally in several kinds of rock and mineral sands. It has been used for many years
industrial and consumer goods including paints, coatings, adhesives, paper and paperboard, plastics, textiles
cosmetics and pharmaceuticals. Overuse of pigmentary TiO, which meets appropriate purity standards is
approved as a colorant for use in foods (E171-e.g. candies, cookies, sweets, coffee whitener, toothpaste, etc
...) and pharmaceuticals (several Pharmacopoeias). This has many harmful for human and environment.
This review, TiO;, the effects on human health and the environment are presented in detail.

Key Word: TiO,, nanoparticles, health, environment
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ABSTRACT

The number and variety of environmental pollutants is increasing rapidly. Waste drugs is one of
those pollutants. It is very difficult to treat and destroy drugs. Because drugs are stable and resistant
molecules. Therefore, they can stay environment for a long time without degradation. Waste drugs
particularly quickly reach aquatic ecosystems. They damage the organisms living here. Diclofenac,
carbamazepine and propranolol are the drugs which are found the most abundantly in the nature. In this
review, diclofenac, carbamazepine and propranolol has described the effect on organisms in aquatic
systems.

Key words: diclofenac, carbamazepine, propranolol, enviroment, waste water.

The Impact of Some Drugs

In the recent year, increased drug use adversely affects the environment .The medical drugs are not
only used in diagnosis and treatment of diseases but also used as therapeutics or growth hormone in
veterinary. Drugs are degraded in the human by metabolic reactions, whereas the molecules which are not
used in biological process are discarded from the body through urine and excrement. Thus leads to the
contamination of treatment plant. If these molecules are not decomposed by biological organism or by the
treatment facility, these molecules may contaminate the water supply. These waste not only accumulate in
waste water but also in the sediments. Drain water from the treatment facility can be used in agricultural
areas. Therefore, waste drug contaminates the soil and then groundwater (1). Diclofenac, carbamazepine
and propranolol are the drugs which are found the most abundantly in the nature.

Diclofenac

Diclofenac sodium is an anti-inflamatuar, analgesic and antitipiretiketkili non-steroidal anti-
inflamatuar drug. Diclofenac is usually used as sodium salt in such as such as rheumatoid arthritis,
osteoarthritis; in periarticular diseases such as burst and tendinitis and in painful conditions such as renal
colic, acute gut, dismonere migraine or surgical operation. Diclofenac sodium is also used in
ophthalmology. Diclofenac is used as anti-inflamatuar or analgesic after traumatic corneal epithelial
injury or surgical operations (2).
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Figure 1. Diclofenac

It has been a serious problem that the drugs, especially pain Killers, have been used unnecessarily
in the last decade. Most studies have shown that even pain killer for joint problems or ophthalmologic
solutions cause environmental pollution. It has been reported that diclofenac has detrimental effects on
the organism which are exposed to diclofenac at ug/ml level. In the previous study, Scgwaiger et. al.
(2004) exposed the water where the rainbow trout exist were exposed to diclofenac in various
concentration between 1ug/L and 500ug/L and it has been reported that 5ug/L< diclofenac was toxic
after 28 days(3). DelLorenzo et al. explored the impact of diclofenac through the Dunaliella
tertiolectathat is a marine phytoplankton. They understood that 25 mg/L and above this concentration is
toxic for Dunaliella tertiolectathat (4) .

Carbamapine

Carbamazepine ( 5H-dibenzo [b, f] azepine -5- carboxamide ) device is used as an anticonvulsant
for the treatment of epilepsy . It is a specific analgesic for trigeminal neuralgia and antiepileptic drugs.
Carbamazepine is used as a mood stabilizing drugs in intensive and it is is used to treat psychotic
behavior such as ementia and post - traumatic stress disorder associated with schizophrenia resistant ,
ethanol withdrawal, restless leg syndrome , bipolar disorder (5).

N

O)\NHz

Figure 2. Carbamapine

Carbamazepine is considered to be frequently observed pollutants in ground waters, surface waters
and waste waters.Although the environment in case of prolonged exposure to a low concentration
adversely affect living organisms (5,6). Ferrari et al. studied the effects on the bacteria, rotifers,
cladoceran and fish. At 48 hours, these acute effects on D.magn and C. dubia showed V. fischeri effect on
the acute toxicity occurred in 30 minutes. Choronic affects appeared on B. calyciflorus over 48 hours, on
C.dubia at 7 days and on D.rerio at 10 days. It is summarized in Table 1concentrations and effects of
carbamazepine (7).
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Tablol. The impact on aquatic organisms carbamazepine

Agquatic organizms The amount of Exposure time Type toxicity
carbamazepine ug/L
V. fischeri 81,000 30 min Acute
D. magna 13,800 | 48 h Acute
C. dubia 77,700 48 h Acute
P. subcapitata 100,000 | 96h Chronic
B. calyciflorus 377 48 h Chronic
C. dubia 25 | 7 days Chronic
D. rerio 25000 10 days Chronic
Propranolol

Propranolol ,1-(isopropylamino)-3-(1-naphthyloxy)-2-propranolol hydrochloride , is non-
spesific beta- adrenergic bloking durg. It used to treat hypertension, cardiomyopath, angina
pectoris and nyocardial infarction.

This drug It has adversely affected the health of aquatic organisms. Maszkowska et al.
displayed that 24 mg/L and above this concentration is toxic for Scenedesmus vacuolatus.
Furthermore, heart rate of Daphnia magna is effected by 55 ug /L propranolol consentration. Lu
et al., reported that heart rate, embryo-larval development, hatchability and gene expression have
been negatively affected by propranolol concentration.

Figure 3. Propranolol
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ABSTRACT

Anthracnose disease leads to serious problems in spinach production areas in recent years. The
purpose of this study was to determine the effects of growth media, pH and temperature on mycelial
growth of Colletotrichum spinaciae. C. spinaciae isolate SCslwere used. In trials. Evaluations were
realized based on radial growth measurements of C. spinaciae. In different growth media trials highest
myecelial growth was the highest on PDA media, and the lowest on czapek dox agar media. In three
different pH values, highest mycelial growth were recorded in pH= 4, and the lowest on pH=10. In seven
different temperature, trials highest mycelial growth were was the highest on 25°C, and the lowest on
17°C.

Keywords: Anthracnose, Colletotrichum Spinaciae, Ph, Growth Media, Temperature

Ispanak Antraknoz Hastaligi Etmeni Colletotrichum spinaciae’ nin
Miselyal Geligsimi Uzerine Gelisme Ortami, PH ve Sicakligin Etkileri

OZET

Son yillarda 1spanak iiretim alanlarinda antraknoz hastalig1 ciddi sorunlara neden olmaktadir. Bu
calismanin amaci, Ispanak antraknoz hastaligi etmeni Colletotrichum spinaciae’ nin miselyal gelisimine
gelisme ortamimin, PH' nin ve sicakligin etkilerini belirlemektir. Denemelerde C. spinaciae’ nin SCsl
izolati kullanilmistir. Calismada, C. spinaciae’ minfungal patojenin radyal gelisimi esas alinarak
degerlendirme yapilmigtir. Farkli gelisme ortamlarinda en yiiksek miselyal gelisim, PDA ortaminda
goriiliirken, en az gelisim czapek dox agar ortaminda kaydedilmistir. Ug farkli pHpH degerlerindein
kullanildig1 denemede en yiiksek miselyal gelisim PH=4 de, en az gelisim ise PH=10' da gozlenmistir.
Yedi farkli sicaklik degerlerinde miselyal gelisim en fazla 25°Cde, en az gelisim ise 17°C' de tespit
edilmistir.

Anahtar Kelimeler: Antraknoz, Colletotrichum spinaciae, pH, gelisme ortami, sicaklik
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GIRiS
Guniimiizde kislik olarak ¢ok fazla tiketilen 1spanak (Spinacia oleracea) bitkisinin,
Chenopodiaceae familyasindan ve anavataninin Giiney Turkistan, Kafkasya, Nepal yani Bati Asya

oldugu kabul edilmektedir. Diinya 1spanak tiretiminde Cin 1. sirada yer almakta olup [1], ilkemiz ABD
ve Japonya’ dan sonra 4. sirada bulunmaktadir (Sekil 1).

20000 19500
15000
10000
5000
0 354 275 222 155
Cin ABD Japonya Tiirkiye Endonezya

Sekil 1. Diinyadaki 1spanak tiretiminin 2012 y1l1 verilerine gore iilkelere gore dagilimi (ton/ha,x1000 kg)

Ulkemizin yillik 1spanak {iretim miktar1 207.676 tondur. Ulkemizde 1spanak iiretimi Ege,
Bati Karadeniz, Bati Anadolu, Dogu Marmara ve Akdeniz bdlgelerinde yaygin olarak
gerceklestirilmektedir. Akdeniz bolgesinde ise tiretim 30.982 ton olup, bunun 6.862 tonu Hatay
ilinde gerc¢eklestirilmektedir[2].

mEge = Bat1 Karadeniz # iskenderun  Erzin

= Bati Anadolu Dogu Marmara
m Akdeniz

= Antakya Dortyol

1000

Sekil 2. Ulkemizde farkli bolgelerde (A) ve Hatay ilinde (B) 1spanak iiretim miktarlar1 (ton/ha)

Gilinlimiizde Tiirkiye’ de ve diinya genelinde ticari olarak gergeklestirilen 1spanak
iiretiminde verimi ve kaliteyi sinirlayan en dnemli faktorlerin basinda funguslarin neden oldugu
hastaliklar gelmektedir. Bu 6nemli hastaliklar antraknoz, mildiyd, beyaz pas, Cladosporium
yaprak lekesi, Fusarium solgunlugu ve kok ¢iiriikliikleridir [3].
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Son yillarda diinyada ve tlilkemizde ispanak iiretim alanlarinda sorun olmaya baslayan
antraknoz hastaligi, giderek yayginlik gostermektedir [4]. Ispanak bitkisinde antraknoz
hastaligina neden olan Colletotrichum spinaciae [6], 6nemli dlgiide ekonomik kayiplara yol
a¢cmaktadir. Antraknoz hastaligi, ilk kez 1989 yilinda Kanada’nin Ontario eyaletinin Stouffville
yakininda yer alan 50 da biiyiikliigiindeki bir 1spanak tarlasinda tespit edilmistir [4]. Ulkemizde
1spanak antraknozu (Colletotrichum spinaciae) ilk kez Kurt ve ark. 2016) [10] tarafindan kay1t
bildirilmistir. Antraknoz hastaliginin etmeni olan C. spinaciae, Ascomycota subesinin
Glomerellales takimina bagli Glomerellaceae familyasinda yer almaktadir [7]. Fungus, olumsuz
cevre kosullarinda toprakta bitki artiklarinda ve bitki tohum kabugunda aservulus halinde kist
gecirir. Uygun nem kosullar1 buldugu zaman aservulus i¢inden ¢ikan konidiler riizgar, su
damlalari, bocek ve isleme aletleri ile etrafa yayilarak bitkileri enfekte ederler. Konidiler,
1spanak bitkisine ulastiginda ilk enfeksiyon baslar. Geng¢ ve yasl yapraklarin iist yiizeyinde
kiigiik, dairesel, suda 1slanmig gibi lezyonlar meydana gelir. Bu lezyonlar genisler ve etrafinda
sar1 haleler olusur, daha sonra klorotik ve nekrotik bir hale doniisiir. Boylece 1spanak bitkisinin
hastalikli dokulart kagit gibi ince bir hal alir. Yaprak lezyonlar1 biiyiite¢ ile yakindan
incelendiginde patojenin eseysiz lireme organi olan aservulus yapilari, belirgin bir goriinlimdedir.
Yaprak lezyonlar1 genisledikge tiim yaprak alanini kaplayabilmektedir [3];[9]. Hastalikli
dokularda ilerleyen donemlerde etmenin eseysiz iireme yapisi aservuluslar daha belirgin bir hal
alir [3]; [9]. Bu aservuluslar igerisinde koyu renkli seta yapilart ve konidiler yer almaktadir. Bu
setalar, steril yapilar olup teshis karakteri olarak kullanilir. Konidiler ise seffaf, piiriizsiiz, falgata
seklinde her iki uca dogru koniklesen bir yapiya sahiptirler [5]; [9].

Bu ¢alismanin amact in vitro kosullarda antraknoz hastaligi etmeni C. spinaciae’ nin
miselyal gelisimi lizerine gelisme ortami, pH ve sicakligin etkilerini aragtirmaktir.

MATERYAL VE METOT

C. spinaciae’ nin onceki bir ¢alismada (Kurt ve Uysal, 2014) 1spanak bitkilerinden izole
edilen SCs1 izolatr kullamlarak in vitro kosullarda denemeler yiiriitiilmiistiir. Izole edilen fungus
izolat1 PDA ortaminda denemelerde kullanilmak iizere 7-10 giin boyunca gelistirilmistir. ilk
deneme i¢in 9 farkli gelisme ortami ((SDA (200g 1spanak, 20 g agar, 1000ml saf su), WA (water
agar), CZAD (czapek dox agar), MEA( malt extract agar), NA(nutrient agar), CMA(corn meal
agar), PDA(patates dektroz agar), TSA(Tryptic Soy Agar), SNA (Sentetik Nutrient Agar))
kullanilmistir. Bu ortamlar hazirlanip otovlav edildikten sonra petri kaplarina dokiilmiistiir.
Sonra daha once gelistirdigimiz C. spinaciae SCsl kiiltlirii mantar delici ile Smm c¢apinda
kesilerek 6ze yardimiyla miselyal gelisim altta kalacak sekilde ortamlara konulmustur. Sonra
petriler 25°C' de 21 giin boyunca inkiibasyona birakilmistir. PH denemesi i¢in 3 farkli PH degeri
(4, 7,10) kullanilmistir. PH metre ile degerleri olgiilen 5 farkli besi ortami (PDA, SNA, CMA,
MEA, WA) petri kaplarmna dokiilmistiir. Sonra daha once gelistirdigimiz Colletotrichum
spinaciae SCsl kiiltiirii mantar delici ile Smm capinda kesilerek 6ze yardimiyla miselyal gelisim
altta kalacak sekilde ortamlara konulmustur. Sonra petriler 25°C' de inkiibasyona birakilmistir.
Sicaklik denemesi igin 7 farkli sicaklik degerleri (17, 19, 21, 23, 25, ve 29°C) kullanilmigtir. 7
giin giinlik C. spinaciae SCs1 kiiltiirli, mantar delici ile Smm ¢apinda kesilerek elde edilen agar
diskleri 6ze yardimiyla miselyal gelisim altta kalacak sekilde besi ortamlarna aktarilmistir. .
Daha sonra fungal kiiltiir disklerini iceren Petriler, 25°C' de inkubasyona birakilmistir. Tiim
denemeler, inkubasyondan 21 giin sonra patojenin besi yerlerindeki radyal koloni gelisimleri
Olciilerek degerlendirilmistir.
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SONUCLAR

C. spinaciae’ nin 6nceki bir ¢calismada (Kurt ve Uysal, 2014) 1spanak bitkilerinden izole
edilen SCsl izolati kullanilarak in vitro kosullarda yiritilen farkli gelisme ortami, pH ve
sicaklik denemelerinde farkli ve 6zgiin sonuglar elde edilmistir.

Farkli besi ortamlari kullanilarak yiiriitilen 21 giinliik inkiibasyon sonunda yapilan
degerlendirmede, fungal patojenin en yiiksek miselyal gelisiminin 39,8 mm ile ile PDA besi
yerinde oldugu saptanmustir. Bu gelisim diizeyini 39,8mm ile SNA besi yeri izlemistir. Ote
yandan, fungusun en disiik radyal koloni gelisimi ise 22,0 mm ile CZAD besi yerinde
kaydedilmistir (Sekil 3).

45 - 39,8
40 - 38,4 36,7 38,9
35 -
28,4
~ 30 - 259 281
E 25 227 22,0
= 20
E 15
2z
< 10 A
on 5 i
8 O T T T T T T T T T
= SDA WA CZAD MEA NA CMA PDA TSA SNA

Besi Ortamlar:

Sekil 3. Farkli besi ortamlarinin SCsl izolatinin miselyal gelisimine etkileri (SDA: spinach
dekstroz agar, WA: water agar, CZAD: czapek dox agar), MEA: malt extract agar, NA: nutrient
agar, CMA: corn meal agar, PDA: patates dektroz agar, TSA: Tryptic Soy Agar, SNA: Sentetik
Nutrient Agar).

Ayrica C. spinaciae’ nin farkli pH (4,7,10) degerlerine ayarlanan bes farkli besi yerinde 21
giinliik inkiibasyon sonunda en fazla gelisim, 79,2 mm ile pH=4 degerine sahip SNA besi
ortaminda belirlenmistir. Bunu, yine pH 7 degeri ile SNA besi ortami1 pHizlemistir. Buna karsilik
en diisiik deger pH=10" da CMA besi ortaminda saptanmstir (Sekil 4).
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<%}
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Sekil 4. Farkli pH (4,7,10) degerlerinin bes farkli besi ortamlarinda SCsl izolatinin
miselyal gelisimine etkileri (WA: water agar, MEA: malt extract agar, CMA: corn meal agar,
PDA: patates dektroz agar, SNA: Sentetik Nutrient Agar).
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Farkli sicaklik degerlerinikullanarak bes farkli besi yerinde gergeklestirilen deneme
sonucund,a fungal patojen C. spinaciae' nin en fazla miselyal gelisiminin, 84,1mm ile 25°C” deki
SNA besi yerinde oldugu kaydedilmistir.. Bu degeri, 83,9 mm ile 23°C’deki SNA besi yerindaki
gelisim izlemistir. Ote yandan C. spinaciae' nin en az miselyal gelisimi 17°C’ de PDA besi
yerinde Ol¢lilmiistiir.

90,0 1 828 83,9 84,1
: 80,2
80,0 - 770 717
69,3 69,470,2 69,2

70,0 67,%5,9
E u PDA
H 60,0 u SNA
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-§ 30,0

20,0

10,0

0,0
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Sicaklik (°C)

Sekil 5. Farkli sicakliklarda bes farkli besi ortaminda SCsl izolatinin miselyal gelisimine
etkileri (WA: water agar, MEA: malt extract agar, CMA: corn meal agar, PDA: patates dektroz
agar, SNA: Sentetik Nutrient Agar).

Calisma sonucunda kiiltiirlerde aservulus ve spor olusum gozlemleri yapilmigtir. Tim denemelerde
kiiltiirde eseysiz tireme organi aservuluslar olustugu halde spor olusumu gézlenmemistir.

TARTISMA

C. spinaciae’ nin miselyal gelisimi {lizerine gelisme ortami, pH ve sicakligin etkilerinin
arasgtirildigl bu ¢alismada, en yiiksek fungal gelisimlerin PDA besi yerinde, pH=4 reaksiyonunda
ve 24°C’ de gergeklestigi belirlenmistir. Daha 6nce yapilan benzer bir ¢alismada [8], Candida
albicans mayasinin gelisimi tizerine sicaklik, PH ve gelisme ortaminin etkisi aragtirilmig ve en
yiiksek gelisimin 37°C* de gergeklestigi belirlenmistir. Ayrica pH 6,4 degerinde en yiiksek
koloni gelisimi kaydedilmistir. Bununla birlikte gelisme ortaminin etkisine bakildiginda ise at
serumu ortaminda yiiksek gelisme oldugu bildirilmistir.

Trichoderma harzianum fungusunun gelisimi {izerine sicakligin ve pH’ nmn etkisi
incelendiginde en yiiksek gelisimin 25-30°C sicaklik arasinda oldugu ve maksimum gelisimin
ise pH 7-7,5 degerinde oldugu bildirilmistir [12].

Misir bitkisinden izole edilen Fusarium moniliforme ve F. proliferatum’ un gelisimi
tizerine pH, sicaklik ve su aktivitesinin etkileri arastirildiginda; optimum pH, sicaklik ve su
aktivitesinin, sirasiyla 5.5, 25°C ve 0,994-0,98aw’ de oldugu bildirilmistir [11].
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Entomopatojen  funguslardan Beauveria bassiana, Metarhizium anisopliae, ve
Paecilomyces farinosus’ un gelisiminin su ve sicaklik iliskileri incelendiginde; optimum gelisme
sicakliklari, sirasiyla 25°C, 30°C ve 20°C olarak kaydedilmistir. Ek olarak su
aktivesindeoptimum gelisme 0,998 aw degerinde oldugu bildirilmistir [7] .

Bu calismalar 1s181inda patojenlerin miselyal gelisimleri, spor ¢gimlenmeleri gibi biyolojik
evrelerine farkli ortam faktorlerinin etkileri 6nemli boyuttadir. Bu faktorlerdeki herhangi bir
degisiklik patojenlerin gelisimlerinde negatif ya da pozitif yonde etkilemektedirler.
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ABSTRACT

Adjustment of surface properties with organic additives is one of the most promising
strategies to enhancements structural and morphological properties and reduces negative surface
effects of nanostructured materials. The microstructure and surface of the film plays a major role
to determine its physical properties such as the structural and morphological properties [1].
Organic additives have effects on the microstructure of the nanostructured thin films [2, 3]. Hence,
it is important to study the influence of organic additives on surface morphology and
microstructure of metal oxide structures [4]. Thus in this study, we have studied the influence of
diethanolamine (DEA), thiourea and poly ethylene glycol (PEG) additives on the structural and
morphological properties of CdO films grown with SILAR process. We made an attempt to adjust
physical properties of CdO films with three different additives.

Keywords: Organic Additives, CdO; SILAR; Surface Morphology
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ABSTRACT

CuO is an important metal oxide having enormous physiochemical characteristics such as narrow
band gap and p-type conductivity. CuO nanostructures have many applications in different fields of
technology such as gas sensing, catalysis, solar cells, superconductors, fuel cells, antibacterial and
anticancer agents. Many authors have reported the changes associated with doping of transition metal ions
into CuO lattice, which have been observed experimentally in Mn, Ni, Fe and Ni co-doped and Ti, Cd and
Zn. The aim of the present study is to analyze the optical properties of Li-K co-doped CuO thin films. The
optical properties of Cug.gsLiosxKxO (where, x=0, 1, 2, 3, 4 and 5%) thin films prepared by the SILAR
method were reported. The optical properties were investigated by UV-Vis. spectrophotometer. The optical
band gap of pure CuO was found to be 1.39 eV, and it was increased to 1.51 eV with 0.05% Li doping.
Then, it was firstly decreased slightly with K-doping and then started to increase up to 1.59 eV with further
concentrations of K-doping. The obtained results indicate that the optical bandgap of the CuO film can be
controlled by Li-K co-dopants.

Keywords: CuO; SILAR; Li and K co-doping; UV-Vis spectrophotometer
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ABSTRACT

Among the various metal oxide materials, cadmium oxide (CdO) has been densely researched by
many research groups because of its potential applications in semiconductor device technology [1, 2].
Additives are used in the growth processes of many semiconducting materials in order to manipulate their
physical and chemical properties. Therefore, in this study, influence of diethanolamine (DEA), thiourea
and poly ethylene glycol (PEG) additives on the optical properties of CdO films grown with SILAR
process were studied by UV-Vis. spectroscopy method. All of the spectra were collected in the
wavelength range of 190 — 1100 nm. Transmittance spectra show that all of the films are not transparent
when the wavelength is below 300 nm. It was also seen that the PEG assisted sample has the highest
transmittance after 600 nm. Optical band gap was also found to be manipulated with addition of these
surfactants. It was seen that the band gap value of DEA assisted sample found to be 2.03 eV which is
lower than that of the film growth without using any additives [3]. On the other hand PEG and thiourea
assisted samples have higher band gap values. All of these results proved that optical properties of
nanostructured CdO films can be manipulated with addition of surfactants.

Keywords: CuO; Additives; Optical Band Gap; UV-Vis. spectroscopy.
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ABSTRACT

In this study, un-doped and lithium-doped CuO films with different concentration (0.5. 1, 1.5 and 2
%) were prepared on glass substrates via SILAR technique. Mechanical properties of CuO thin films were
investigated by Nanoindentation experiments with a Berkovich Nano indenter. The experimental data for
force displacement, hardness and elastic modulus were obtained from nanoindentation tests.
Nanoindentation tests displacement range were selected up to 100 nm at room temperature. The results
indicated that reduced elastic modulus and nanohardness values were increasing with doping
concentrations. 2 % Li doped CuO sample exhibited the highest hardness of 105.62 MPa. Both reduced
elastic modulus and nanohardness values showed load dependence, i.e., indentation size effect (ISE).

Keywords: Nanoindentation, mechanical properties, Doping, CuO
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Abstract

The current study investigates the role of Nerium oleander (NeOL) in the treatment of diabetic
neuropathy. The restorative affects of NeOL on the diabetes-investigated by means of electrophysiological
methods. Induction of type 2 diabetes was done by a single dose streptozotocin injection together with a
high fat diet for four weeks. Experimental groups were designed as follows: Control, diabetic, and NeOL
treated diabetic. Nerve conduction velocity (CV) recordings were performed through a suction electrode
from the tibia branch of the sciatic nerve trunk. Diabetes results an increase in rheobase, chronaxie values
together with a decrease in maximum depolarization (MD), compound action potential (CAP) area and CV
measurements. With its antioxidant nature, NeOL treatment produced nearly complete restorations of the
diabetes-induced alterations. Current study has shown that distillated NeOL (375 pg /0.5 ml dH20 /day)
can be a highly potential therapeutic agent on the diabetes induced alterations.

Keywords: Type Il Diabetes, Neuropathy, Nerium oleander, Rat, Sciatic Nerve.

63|Page
www.icnasel6.com


http://www.icnase16.com/

E ?
I C N AS International Conference on Natural Science and Engineering (ICNASE’16)

March 19-20, 2016, Kilis

Protective and Restorative Effects of Nerium Oleander on Diabetic
Cardiomyopathy

Murat Ayaz
Selcuk University, Medical Faculty, Departments of Biophysics, Konya, Turkey

Fiisun Baba
Selcuk University, Medical Faculty, Departments of Biophysics, Konya, Turkey

Niliifer Akgiin
Selcuk University, Medical Faculty, Departments of Biophysics, Konya, Turkey

A. Levent Bas
Selcuk University, Faculty of Veterinary Medicine,
Department of Toxicology and Pharmacology, Selcuklu, Konya, Turkey

Kamil Uney
Selcuk University, Faculty of Veterinary Medicine,
Department of Toxicology and Pharmacology, Selcuklu, Konya, Turkey

Burak Dik
Selcuk University, Faculty of Veterinary Medicine,
Department of Toxicology and Pharmacology, Selcuklu, Konya, Turkey

ABSTRACT

The current study aims to investigate the possible role of Nerium oleander (NO) distillate either for
therapeutic and/or for protective potential in diabetic cardiomyopathy. Protective and restorative effects
of distillated NO on the diabetes-induced electrophysiological and structural alterations were investigated.
Type 2 diabetes was induced by combination of single dose streptozotocin injection together with the
high fat diet for four weeks. Experimental groups were designed as follows: control, diabetic, restorative-
NO treated diabetic and protective-NO treated diabetic. Intracellular action potentials (AP) and contractile
activities were measured form left ventricular papillary muscle strips as well as histo-pathological
examination of heart tissue and biochemical examinations of serum were performed. Type 2 diabetes
induced AP prolongation was prohibited with both ways of NO treatments. Moreover, treatments
produced almost complete restorations of diabetes-induced depressed amplitude and altered Kinetics of
contractile activities. In parallel to electrophysiological parameters, both histo-pathological and
biochemical results indicates the NO induced beneficial effects on the diabetes related alterations.
Although the distillated NO can be a highly potential therapeutic or preventive agent, still the current
topic needs further investigations.

Key words: type Il diabetes, cardiomyopathy, Nerium oleander, heart, electrophysiology.
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ABSTRACT

The study was conducted using the 2013-2014 year include swelling and Sweet Charlie summer
planting systems with strawberry varieties.

Type of Diizce Beykoy ecological conditions of the region in the beginning of flowering dates,
show chlorosis, vegetative state, fruit weight and total yield were investigated. . In the result, it was
determined that Kabarl and Sweet Charlie in the show chlorosis less in 2013, while in 2014, have been
observed chlorosis, observed in 2013, and it was found that the big kabarl varieties of fruit in 2014. The
total yield in July while getting maximum efficiency in 2013, the maximum yield was realized in June
2014

Key Words: Strawberry, cultivar, pomological, chlorosis

Bazi Cilek Gesitlerinin Diizce ili Ekolojik Kosullarindaki Morfolojik ve
Pomolojik Ozellikleri

OZET

Arastirma 2013-2014 yillar1 arasinda Kabarla ve Sweet Charlie ¢ilek cesitleri ile yaz dikim sistemi
kullanilarak yiiriitiilmiistiir.

Cesitlerin Diizce Ili Beykdy yoresi ekolojik kosullarinda gigeklenme baslangig tarihleri, kloroz
gosterme, vejetatif gelisme durumlari, meyve agirligi ve toplam verim degerleri incelenmistir. Deneme
sonucunda incelenen ¢esitler iginde Kabarla ve Sweet Charlie gesitlerinde 2013 yilinda az kloroz
gosterdigi, 2014 yilinda ise kloroz goriilmedigi, 2013 ve 2014 yillarinda en iri meyvelerin kabarla
cesitlerinde goriildiigli saptanmistir. Toplam verimde 2013 yilinda maksimum verim temmuz ayinda
alinirken, 2014 yilinda maksimum verim haziran ayinda ger¢eklesmistir.

Anahtar Kelimeler: Cilek, ¢esit, pomolojik, kloroz
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ABSTRACT

In this study, we aim to determine the appropriate dose of nitrogen as pointed thyme pot
experiment under greenhouse conditions in Diizce climatic conditions. Ammonium Sulfate, Ammonium
Nitrate and Urea fertilizer in 4 replicates using a trial was set. In this study, plant height, green herbage
yield, drug herbage yield, characteristics such as drug leaf yield was investigated.

As a result, from 11.96 to 15.8 cm plant height, green herbage yield 1794,0-3725,0kg / da, drug
herbage yield from 253.0 to 529.0 kg / ha, drug leaf yield from 89.0 to 372, 0 kg / ranged.

Keywords: Thyme, Thymbra sintenisi L., nitrogen doses, agronomic characteristics.

Degisik Azot Dozlarinin Sivri Kekik (Thymbra Sintenisii)’in Bazi
Agronomik ve Kalite Ozellikleri Uzerine Etkisi

OZET

Bu ¢alismada, Diizce iklim kosullarinda ortii altinda saks1 denemesi olarak sivri kekikte uygun azot
dozunun belirlenmesine galigiimigtir. Amonyum Siilfat, Amonyum Nitrat ve Ure giibreleri kullanilarak 4
tekerriirlii bir deneme kurulmustur. Calismada bitki boyu, yesil herba verimi, drog herba verimi, drog
yaprak verimi gibi 6zellikleri incelenmistir.

Arastirma sonucunda, bitki boyu 11,96-15,8 cm, yesil herba verimi 1794,0-3725,0kg/da, drog
herba verimi 253,0-529,0 kg/da, drog yaprak verimi 89,0-372,0 kg/da arasinda degismistir.

Anahtar Sézciikler: Kekik, Thymbra sintenisii L., azot dozlar1, agronomik 6zellikler.
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