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ABSTRACT

Ferrocene and ferrocenyl compounds are widely used in fluorescence studies due to
the realizing of energy and electron transfer [1]. In addition to the high selectivity,
because of their potential applications in the fields of analytical, biological, clinical and
biochemistry, enantioselective fluorescence sensor studies are listed in the literature
[2]. Amino acids are important to obtain chiral receptor due to the being natural chiral

molecule and excellent hydrogen bond made by amide bonds [3].

In this study the chiral compound 3 was synthesized and fluorescence properties of
3 was studied. When we investigated the fluorescence changes after the interaction of
this compound with various chiral amino acids (D-Methionine L-Methionine, D-Alanine,
L-Alanine, D-Valine, L-Valine, D-Serine, L-Serine, D-Histidine, L-Histidine, D-
Cysteine, L- Cysteine and D-Threonine, L-Threonine), it was seen that there is a

visible change observed against the D-methionine unlike other aminoacids.
Keywords
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OZET

Ferrosen ve ferrosenil bilesikleri enerji ve elektron transferi
gerceklestirebilmesinden dolayi floresans calismalarinda yaygin olarak kullaniimistir
(1). Ylksek segciciligin yaninda analitik, biyolojik, klinik ve biyokimya alanlarinda
potansiyel uygulamalari nedeniyle enantiyosegici floresans sensdr calismalari
literatlirlerde yer almaktadir (2). Aminoasitler hem dodal kiral molekiller oldugu icin
hem de amid baglari mikemmel hidrojen bagi yaptiklari icin kiral reseptor eldesinde

6nem tasimaktadirlar (3).

Bu calismada kiral yapida olan 3 bilesigi sentezlenmis ve floresans 06zellikleri
calisiimistir. Bu bilesigin gesitli kiral aminoasitlerle (D- Metiyonine, L- Metiyonine, D-
Alanin, L-Alanin, D-Valin, L-Valin, L-Serin, D-Serin, D-Histidin, L-Histidin, D-Sistein, L-
Sistein D- Treonin, L- Treonin) etkilesimi sonucu floresans degisimleri incelendiginde
D-metiyonine karsi gozle gorilir bir degisim sd6z konusuyken incelenen diger amino
asitlere karsi bu artisin mevcut olmadigi gorilmistir. Bu sonuglar sentezlenen
bilesigin D-metiyonin enantioselektif tanimasi igin kullanisli bir sensor oldugunu

gdstermektedir.

Anahtar Kelimeler: : Ferrosen, Schiff bazi, Aminoasit metilester, Floresans

sensor, Kiral taninma
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Figure 1. The structure of the synthesized compounds and the fluorescence spectra

of 3h upon the titration of various amino acids.

Sekil 1. Sentezlenen bilesigin yapisi ve incelenen amino asitlere karsi degisen

floresans yogunluk grafigi.
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ABSTRACT

Inverse gas chromatography (IGC) is a derivation of conventional gas
chromatography but, unlike analytical chromatography, the material being evaluated
is in the stationary phase in the gas chromatography column. IGC has attracted a lot
of attention because of its simplicity and the affordability. IGC has become a useful
and reliable analytical method because of its relative rapidity, simplicity, and good
accuracy, as well as the relatively low cost and availability of the equipment
associated with its practice essentially in gas chromatography. IGC may be
experimentally configured for finite (finite concentration region) or infinite (Henry’s
law region) dilution concentrations of the adsorbate. In this region; the
physicochemical properties of solids was investigated using IGC. In the infinite dilution
conditions of the IGC method, a few molecules are injected into the column to
approach zero surface coverage. Under this condition the lateral interactions between
the adsorbed molecules on the surface can be neglected and the thermodynamic
functions depend only on the adsorbate-adsorbent interactions. Adsorption can be
considered to take place in the linear part of the adsorption isotherms (Henry’s law
region). The attainment of the Henry’s law region is indicated by attainment of the
Henry’s law region is indicated by the symmetry of the chromatographic peaks and by
the constancy of the retention times measured over a significant range of the sample
sizes. Hence, the net retention volumes for a given adsorbate are independent of its

gas phase concentration [1]

Perlite is finding many uses areas because of technical specifications such as,
porosity, lightness, isolative to heat and sound, chemical inertness and the non-
combustible. Perlite is much more consumed in the construction industry today.
Research on the perlite has focused on production of building materials and

examination of the properties of these materials [2].

In the present study, the IGC method at infinite dilution is applied for to investigate

the dispersive (London) component of the surface energy (vyi) according to Schultz et

al. methods. ). For IGC studies, retention time of n-hexane, n-heptane, n-octane and



n-nonane were measured at infinite dilution conditions, between 60 and 90 °C.

Dispersive component of the surface energy of perlite were calculated as; 34,243,

30,887, 27,644 and 24,573 MJ/m? respectively. It was observed that, y$ values

decrease with increasing temperature. By correlating the specific adsorption enthalpy
of polar probes on perlite with donor and acceptor numbers of the probes, the Lewis
acidic (Ka) and the Lewis basic (Kp) parameters of the sample was calculated. The
obtained values for K, and Kp were of 0,133 and 0,175. Characterization of perlite was
made using Fourier transform infrared spectroscopy (FTIR); 2882-3557 cm™ areas
representing the zeolitic water and containing the coordinated to the magnesium in
the octahedral layer bound water. On the other hand, 782 cm™ at wavelength

vibration of Si-O-Al was observed.

Keywords:

Perlite, inverse gas chromatography (IGC) , surface energy



OZET

Geleneksel adsorpsiyon tekniklerinin tersine, ters gaz kromatografisi (TGK)
yonteminde kolon igerisindeki ucucu olmayan sabit faz incelenmektedir. TGK Uzerine
yapillan calismalarin ¢ok fazla olmasinin baslica nedenleri, islemlerin kolayhdi ve
ekonomikligidir. TGK’'nin temel ekipmanlari, ucuz, basit ve kolay bulunabildikleri igin
bu yéntemle rutin laboratuvar uygulamalarinda oldugu kadar 6zel ilgi gerektiren temel
arastirmalarda da calisilabilir. TGK 6lcimleri hem sonlu ylzey kaplanmasinda (sonlu
konsantrasyon bdlgesi), hem de sonsuz seyrelme bdlgesinde (Henry kanunu
konsantrasyon bodlgesi) gerceklestirilebilir. Sonsuz seyrelme bdlgesinde; katilarin
fizikokimyasal 6zellikleri TGK kullanilarak incelenebilir. TGK ile ylzey kaplanmasinin
sifira yaklastigi ve adsorplanan-adsorplanan etkilesmelerinin ihmal edilebilecegi, ¢ok
distk buhar konsantrasyonu kosullari altinda adsorpsiyon verileri elde edilebilir.
Gozlenen termodinamik davranislar sadece adsorplanan-adsorplayan etkilesimlerine
baglidir. Adsorpsiyon sonsuz seyrelme bdlgesinde vyer aldiginda; elde edilen
kromatografik pikler simetriktir ve allkkonma zamanlari enjeksiyon hacminden

etkilenmez. Bu Henry kanunu bdlgesine ulasildiginin bir gostergesidir [1].

Perlit gdzenekliligi, hafifliligi, 1s1 ve ses yalticihdi, kimyasal inertligi ve yanmazligi gibi
teknik 6zellikleri nedeniyle bircok kullanim alani bulmaktadir. Ginimuizde daha ¢ok
insaat sektériinde tiketilmekte, bu nedenle de perlit hakkindaki arastirmalar insaat
malzemelerinin Uretimi ve bu malzemelerin 6zelliklerinin incelenmesi konularinda

yogunlasmistir [2].

Bu calismada TGK kullanilarak sonsuz seyrelme bdélgesinde perlitin ylizey enerjisinin
dagilim bileseni (v$), Schultz metoduna goére belirlenmistir. TGK galismalarinda apolar
test bilesigi olarak dort n-alkan (hegzan, heptan, oktan, nonan) kullaniimistir. Ylizey
enerjisinin dagilim bileseni 60, 70, 80 ve 90 °C'de sirasiyla 34,243, 30,887, 27,644 ve
24,573 ml/m? olarak hesaplanmistir. Perlitin vS degerinin artan sicaklikla azaldig
bulunmustur. Bulunan spesifik adsorpsiyon entalpisi dederlerinden yararlanilarak
Lewis yuzey asitlik (Ka ) ve bazlik (Kp) sabitleri sirasiyla 0,133 ve 0,175 olarak

belirlendi. Ayrica perlit numunesinin, Fourier transform infrared (FT-IR) spektrumu

incelendiginde 2882-3557 cm™ bélgesinde zeolitik suyu temsil eden ve oktahedral



tabakadaki magnezyuma koordine olmus bagl su bulundugu, 782 cm™ dalga boyunda

ise Si-O-Al titresimleri gézlenmistir.

Anahtar Kelimeler:

Perlit, ters gaz kromatografisi (TGK), ylizey enerjisi

REFERENCES/KAYNAKLAR

[1] Volker A, Strzemiecka B, Adamska K, Milczewska K. INVERSE GAS
CHROMATOGRAPHY AS A SOURCE OF PHYSIOCHEMICAL DATA, Journal of
Chromatography A, 2009, March 1216 (10):1551-1566.

[2] Tekin G, PERLIT VE _ SEI_DiYO.I__iT’iN_ AM_ONYUMHEPTA_MOLiBDAT ILE
MODIFIKASYONU VE ELEKTROKINETIK OZELLIKLERI, Balikesir Universitesi, Fen
Bilimleri Enstitlist Dergisi, 2004, 6(2), 35-49.



Journal of the Turkish Chemical Society,
Section A: Chemistry
webpage: http://dergipark.ulakbim.gov.tr/jotcsa
e-mail: jotcsa@turchemsoc.org

00000,

JOTCSA, 2(3), 2015

THE INVESTIGATION ON INTERFACE CHARACTERISTIC OF
CERAMIC SEALANTS PRODUCED FROM NATURAL ROCKS FOR
SOLID OXIDE FUEL CELLS

KATI OKSIT YAKIT PiLLERI iCIN DOGAL KAYACLARDAN
URETILEN CAM-SERAMIK CONTALARIN ARA-YUZEY
OZELLIKLERININ INCELENMESI

A. Elif CICEKLI'*, Ediz ERCENK", Senol YILMAZ*!

Sakarya University, Engineering Faculty, Department of Metallurgical and Materials

Engineering, Esentepe Campus, 54187, Sakarya/ Turkiye.

*Corresponding author E-mail: atifet.cicekli@ogr.sakarya.edu.tr.

10



ABSTRACT

Solid oxide fuel cells (SOFC), which are green electrochemical devices, transform
directly chemical energy of fuel to electricity, and striking heat energy by using solid

fuels as electrolyte [1-3].

One of the essential problems for SOFC is to mix the gases, which used in anode and
cathode, reacting electrochemically at high temperature before the reaction and/or
the gas infiltration to outside of SOFC. It makes security problem and low efficiency.
To use safe sealing material for SOFC is very important due to high operating
temperature such as 600-1000°C. The actual studies have shown that the sealing

materials produced from glass-ceramics have the greatest potential about sealing.

Glass-ceramics are polycrystalline materials produced by controlled crystallization of
glass that is suitable for crystallization. Glass-ceramics that can be produced by using
various compositions are ideal sealing material in terms of accordance between
thermal expansion coefficients of SOFC components and glass-ceramic, high

temperature strength and corrosion resistance.

However, there are also problems resulting from glass-ceramic sealants in SOFC.
Nowadays, the glass-ceramics including BaO and SrO are used in commercial glass-
ceramic sealants for SOFC. In the operation condition of SOFC, BaCrO4 and/or SrCrO4
phases can form because of different thermal expansion coefficient, when the glass-
ceramics including BaO and SrO are combined with Crofer Apu 22 as interconnect
material. This situation may cause decrease in bonding strength, sealing failure and

crack formation.

In the current study, the glass-ceramic compositions not including BaO and SrO were
prepared for sealant material of SOFC and interface characteristics with CroferAPU22

were investigated.

The results indicated that the glass-ceramic materials exhibiting good bonding with

CroferAPU22 and not containing chromate phase can be produced by natural rocks.

Key Words: SOFC, Interface, Glass-Ceramic, Sealing.
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OZET

Kati oksit yakit pilleri (KOYP), yakitin kimyasal enerjisini dogrudan elektrik ve énemli
miktarda 1s1 enerjisine donlstlren, elektrolit olarak kati oksitlerin kullanildigi cevre

dostu elektrokimyasal cihazlardir [1-3].

KOYP sistemlerinin baslica problemlerinden biri anot ve katotta kullanilan ve ylksek
sicaklikta elektrokimyasal tepkimeye giren gazlarin tepkimeye girmeden karismasi
ve/veya KOYP dizinin disina sizmasidir. Bu problem, KOYP'nin verimini dlistrmekte ve
guvenlik sorunu yaratmaktadir. KOYP’ler genel olarak 600-1000°C sicakliklarda
calistigindan, bu sicaklikta glivenli bir sekilde sizdirmay! tam olarak 6nleyecek conta
malzemesinin kullanilmasi c¢ok &énemlidir. Son dénemlerde vyapilan c¢alismalarda
sizdirmazlk elemani olarak en buyUk potansiyel cam-seramik malzemelerden yapilmis

contalarda goérulmektedir.

Cam-seramikler, kristallenmeye uygun camlarin kontrolli kristalizasyonu ile Uretilen
cok kristalli malzemelerdir. Degisik bilesimlerde (retilebilen cam-seramikler sahip
olduklari genlesme katsayilarinin KOYP hlcre elemanlariyla uyumunun yani sira
yuksek sicaklik dayanimlari ve korozyon direncleri ile de KOYP’ler icin ideal bir

sizdirmazlk elemani olarak dikkat cekmektedirler.

Bununla birlikte, KOYP'nde cam-seramik sizdirmazlik elemanlarindan kaynaklanan
sorunlar da bulunmaktadir. Gunumuzde KOYP’nde kullanilan ticari cam-seramik
contalarda genellikle BaO ve SrO iceren cam-seramik contalar kullaniimaktadir.
KOYP'nin galisma sartlarinda, BaO veya SrO iceren cam seramik contalarin Crofer APU
22 gibi akim toplayicl interkonnektér malzemelerle birlikte kullanilmasi durumunda
conta vylzeyinde farkli genlesme katsayillarina sahip BaCrO, ve/veya SrCrO4
olusabilmektedir. Bu durum baglanma mukavemetinde ciddi azalmalar ile birlikte hem
sizdirmazhdin tam olarak saglanamamasina hem de catlaklar olusmasina neden

olabilmektedir.
Bu calismada, dodal kayaclardan KOYP’'nde sizdirmazlik elemani olarak kullanilan cam-

seramik bilesimleri hazirlanmis (BaO ve SrO icermeyen) ve KOYP'de kullanilan

CroferAPU22 ile olan araylizey 6zellikleri incelenmistir.

12
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Figure 2.

The interface of Crofer APU and elemental analysis
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Deneysel calismalar sonucunda KOYP'nde akim toplayici olarak kullanilan CroferAPU22
paslanmaz celik malzeme ile iyi bir baglanma gosteren, kromat fazi icermeyen cam-

seramik conta malzemelerinin dodal kayaclardan Uretilebildigi gortulmustur.

Anahtar Kelimeler: KOYP, Ara-ylzey, Cam-seramik, Sizdirmazlik.
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ABSTRACT

In the current study, mica glass-ceramic materials were produced by basalts including
other oxides forming glass structure apart from SiO, thanks to sintering method, and
sintering-machining properties were investigated. For better properties, the
composition prepared with some additives such as B,0O;, MgO, K,O, and MgF, was
exposed to mixing and grinding process by Al,Os ball mill for 2 h. The mixture sieved
by 75 pm sieves was shaped by one axial pressing under 110 MPa load; obtained
cylindrical specimens were sintered at 900 — 1200 °C for 1 h. X ray diffraction analysis
(XRD) and Scanning electron microscopy (SEM) were used for characterization.
Furthermore, machining tests were carried out. The results showed that suitable
sintering and machining were determined.
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OZET

Bu calismada, SiO,'nin yani sira diger cam yapici oksitleri de iceren dogal kayacg
bazaltlardan sinterleme yéntemiyle mika esasli cam-seramik malzemeler Uretilerek
sinterlenme ve islenebilirlik 6zellikleri arastirilmistir. Bu 06zellikleri iyilestirmek igin
bilesime B,05, MgO, K,0 ve MgF, gibi ilaveler yapilarak hazirlanan karisim Al,O5 bilyal
degirmende 2 saat karistirma ve 6gitme islemine tabi tutulmustur. Dedirmen islemi
sonrasi 75 uym’lik elekten gecirilen tozlarin elek altlar tek eksenli preste 110 MPa ‘da
preslenerek silindirik numuneler Uretilmis ve 900 - 1200 °C sicaklk aralidinda 1 saat
sinterlenmistir. X-isinlari difraksiyonu (XRD) ve taramali elektron mikroskobu (SEM)
ile faz ve mikroyapi karakterizasyonlari yapilan sinterlenmis numunelerde islenebilirlik
testleri de gergeklestirilmistir. Elde edilen sonuglar yeterli sinterlemenin gergeklestigini
ve islenebilirligin elde edildigini gostermistir.

Table 1.The macro images and crystalline phases versus sintering temperature.

Material No Detected phases Before After machinability
machinability test test
Phlogopite
B90O Fluorphlogopite
Nepheline
Fieeiy
Phlogopite 3
B1000 Fluorphlogopite
Clinohumite(weak) E b
Leucite(weak) . T
[wmwiﬂmqw o LR
0 fem2 3 0w 2 3
Leucite
B1100 Phlogopite(weak)
Fluorphlogopite( weak) i
' mmmqmﬂimmm\ ' ;:mum]mmuquuum\m
iem 2 0 fem 2
Leucite
B1200 Phlogopite(weak)
Fluorphlogopite(weak)
pmm;mmm]umm\ i pm:mtpmﬂumnumm
fem 2 3 ifem 2
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Figure 1. SEM images of the samples a)B900, b)B1000, c)B1100, d)B1200.
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ABSTRACT

The main differences between cold flowing discharge and the post-discharge
plasmas of any gas are intended with the help of new designed plasma generation
reactor which Works at low pressure. The up and the middle flanges which made of
stainless steel are served as ring electrodes on the plasma generation reactor at low
pressure and low temperature. The discharge and the post-discharge plasmas of air
are created by means of a d.c. power supply. The reactor both generating post -
discharge plasma and low pressure is pumped continuously by a mechanical vacuum
pump during the experimental studies. After all these processes, optical emission
spectrums (OES) are taken through the cold flowing discharge and the post-discharge
plasmas of air at low pressure and low temperature at different disctances. The basis
contrasts between the discharge and the post -discharge plasmas of air and some
fundamental variations which take place inside the plasma are determined. As a result
of the experimental datas, bacteria sterilization or inactivation studies will be aimed

inside of the post - discharge plasma at low pressure over the long run.

Keywords

Cold plasma, post-discharge plasma, OES, low pressure plasma, flowing plasma.
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OZET

Tasarlanan yeni bir disik basing plazma Uretim reaktérl ile hava ya da herhangi
bir gazin soguk akan plazmasinda olusan desarj ve post-desarj plazmasinin arasindaki
temel farklihklari belirlemek amaglanmistir. DUslik sicaklik ve basingta akan post-
desarj plazma reaktéri Gzerinde paslanmaz celikten dizayn edilen Ust ve orta flanjlar
halka elektrot gorevi gormekte, dogru akim (d.c.) gig kaynadi kullanilarak havanin
akan desarj ve post-desarj plazmasi olusturulmustur. Plazmanin post-desarjinin
olusturulabilmesi ve dislk basincin saglanabilmesi igin reaktér, deneysel calismalar
siresince mekanik vakum pompasi yardimiyla vakumlanmistir. Bu islemler sonucu
disik sicaklik ve basincta havanin soguk akan desarj ve post-desarj plazmalari
Uzerinden farkli mesafelerde optik emisyon spektrumu (OES) &lguimleri alinmistir.
Olciimler sonucunda havanin desarj ve post-desarj plazmasi arasindaki temel
farkhliklar, plazma ortaminda gercgeklesen degisimler temel diizeyde belirlenmistir.
Ortaya cikan veriler 1siginda, uzun vadede dislk basingta Uretilen plazmanin post-
desarj plazmasi igerisinde bakteri sterilizasyonu galismalarinin  yapilmasi

hedeflenmektedir.

Anahtar Kelimeler
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ABSTRACT

2,4,6-Trichlorophenol is a phenolic compound which is widely used in the production
of pesticides, herbicides, wood, leather and glue preservatives. In addition, 2,4,6-
trichlorophenol may form during the treatment of phenol containing industrial
wastewater with hypochlorite or during the disinfection of drinking-water sources. The
removal of 2,4,6-trichlorophenol is significant because of its high toxicity, carcinogenic

properties and persistence [1].

In this study, the adsorption of 2,4,6-trichlorophenol on powder activated carbon from
aqueous solution was investigated using batch method. In the experimental studies;
the effects of solution pH, equilibrium time, amount of activated carbon and
temperature on adsorption were investigated. The adsorption isotherms were
analyzed applying the Langmuir and Freundlich isotherm models and the constants of
isotherms were calculated. The kinetic data were analyzed using pseudo first order

and pseudo second order models.

According to the obtained results; the maximum adsorption of 2,4,6-trichlorophenol
was observed at pH=3. It was determined that using 2g/L of activated carbon
provided 98% removal from 500 mg/L of solution at 25°C. It was observed that the
adsorption was reached to the equilibrium in 24 hours and the kinetic data fitted well
to the pseudo second order model. It was also found that temperature does not affect
the adsorption significantly. The isotherms were very well represented by Langmuir
model and the monolayer capacity at 25°C was calculated as 833 mg/g. The results
showed that the powder activated carbon is useful as an effective adsorbent for the

adsorption of 2,4,6-trichlorophenol.

Keywords
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OZET

2,4,6-Triklorofenol pestisit, herbisit, ahsap, deri ve tutkal koruyucularda yaygin olarak
kullanilan bir fenol birlesigidir. Bunun yaninda fenol iceren atiksularin hipokloritle
muamelesi ya da igme suyu kaynaklarinin dezenfeksiyonu sirasinda olusabilir. Ylksek
toksisite, kanserojen ozellikler ve cevrede kalicihdi nedeniyle bulundugu ortamlardan

giderilmesi gerekmektedir [1].

Bu calismada toz aktif karbon UGzerine 2,4,6-triklorofenoliin sulu c¢o6zeltiden
adsorpsiyonu kesikli yontemle incelenmistir. Yapilan calismalarda; c¢oézelti pH'I, denge
stresi, aktif karbon miktari ve ortam sicakliginin adsorpsiyon (zerine etkileri
incelenmistir. Adsorpsiyon izotermleri Langmuir ve Freundlich izoterm modelleri
uygulanarak analiz edilmis ve izoterm sabitleri hesaplanmistir. Kinetik veriler yalanci

1. ve yalanci 2. mertebe modellerine gbére analiz edilmistir.

Elde edilen sonuclara gore; 2,4,6-triklorofenoliin adsorpsiyonunun ¢ézeltinin pH=3
degerinde en ylksek oldugu bulunmustur. 25°C sicaklikta 500 mg/L derisimli cozelti
icin 2g/L’'lik aktif karbon miktarinin yaklasik %98 giderim sadladigi belirlenmistir.
Adsorpsiyonun 24 saatte dengeye ulastigi gézlenmis ve kinetik verilerin yalanci 2.
mertebe modeline daha iyi uydugu belirlenmistir. Adsorpsiyon Uzerine sicakligin fazla
bir etkisinin olmadi§i gdzlenmistir. Izotermleri en iyi Langmuir modelinin temsil ettigi
sonucuna varilmis ve 25°C sicakhk icin tek tabaka kapasitesi 833 mg/g olarak
hesaplanmistir. TiUm bu sonuclar toz aktif karbonun 2,4,6-triklorofenoliin adsorpsiyonu

icin etkin bir adsorban olarak kullanilabilecegini géstermistir.

Anahtar Kelimeler
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ABSTRACT

Today, industrialization and population growth have led to an increasing of
environmental pollution that is becoming a threat for human life. Synthetic dyes are
widely used in various areas such as textile, paper, food, cosmetics, paint and plastic
industries. Dyes usually have a synthetic origin and complex aromatic molecular
structures which make them more stable and more difficult to biodegrade. Thus,
discharging the wastewaters including dyes to natural receiving waters is an
undesirable condition [1]. It is also known that these wastewaters are carcinogenic
and toxic for aquatic organisms [2]. Hence, the removal of dyes from wastewater has
gained increasing importance in ecological and environmental view. Various treatment
methods have been used for removal of impurities from wastewater. Adsorption is a
widely used process. The major advantages of an adsorption treatment for the control
of water pollution are less investment in terms of initial development cost, simple
design and easy operation [3]. Activated carbon is the most widely used adsorbent in
the adsorption processes. The activated carbon has appeared to be an attractive
adsorbent due to its high surface area, high porous structure, high adsorption capacity

and surface reactivity.

In this study, activated carbon was prepared from pumpkin seed shell by chemical
activation using ZnCl, and the prepared activated carbon was used to remove dye
stuff from aqueous solutions. In the experimental studies, methylene blue, which is
used in many sectors such as medicine, textile industry and ink production was used.
Adsorption equilibrium time was determined by kinetic study. Furthermore, the effects
of the adsorbent dosage, the initial dye concentration and the temperature on the
adsorption were also investigated. The rate of adsorption was found to conform to the
pseudo-second-order kinetic model and the Langmuir isotherm equation showed
better fit at 45 °C. The results showed that the activated carbon produced from

pumpkin seed shell was a convenient adsorbent for methylene blue removal.
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OZET

GlUnumiuzde artan niifus ve endistriyel faaliyetler sonucunda cevre kirliligi artmakta
ve bu kirlenme canh yasami ve insan saghdi icin giderek bir tehdit haline gelmektedir.
Tekstil, kadit, plastik, gida, kozmetik, boya gibi bir cok endistride (Uriinlerin
renklendirilmesinde boyalar yogun bir bicimde kullaniimaktadir. Oldukca kararli ve
biyolojik bozunmasi gok zor olan sentetik kaynakli kompleks aromatik molekul yapilar
olan bu maddelerin atik sularinin alici sulara verilmesi istenmeyen bir durumdur [1].
Ayrica bu atik sularin su canlilari icin kansorojen ve toksik oldugu bilinmektedir [2]. Bu
nedenle atik sulardan arindirilmalari cevresel acidan oldukga énemlidir. Atiksulardan
kirliliklerin uzaklastiriimasinda cesitli yéntemler kullanilmaktadir. Adsorpsiyon yaygin
olarak kullanilan bir yéntemdir. Su kirliligi kontroliinde adsorpsiyon kullaniimasinin
temel avantaji ilk yatirm maliyeti dlsuk, basit dizaynl ve kolay isletilebilir olmasidir
[3]. Adsorpsiyon ydnteminde en c¢ok kullanilan adsorban aktif karbondur. Aktif
karbonun genis ylzey alani, gézenekli yapisi, yuksek adsorpsiyon kapasitesi ve yuzey

reaktivitesi bu adsorbani adsorpsiyon calismalarinda cazip kilmaktadir.

Bu calismada kabak cekirdedi kabugundan ZnCI, kimyasal aktivasyonu ile elde
edilen aktif karbonun boyar madde giderimindeki etkinligi arastiriimistir. Arastirmada
tip alaninda, tekstil endlstrisinde ve mirekkep Uretiminde ylksek miktarlarda
bulunan Metilen Mavisi segilmistir. Boya giderimi Uzerine kinetik calisma yapilarak
adsorpsiyon denge zamani belirlenmis, ayrica adsorban madde miktarinin, baslangig
boya derisiminin ve sicakhdin etkisi incelenmistir. Adsorpsiyon sirecinin kinetik
modelinin sdzde II. mertebeden kinetik modelle uydugu ve 45 °C adsorpsiyon
sicaklikhginda elde edilen denge verilerinin degerlendirilmesi sonucu Langmuir
adsorpsiyon modeline uydugu goérilmektedir. Kabak cekirdegi kabugundan elde edilen

aktif karbonun, Metilen Mavisi gideriminde etkili oldugu belirlenmistir.

Anahtar Kelimeler
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TABLES/TABLOLAR

Table 1. Constants of kinetic model.

Constants of kinetic model

Je,cal. Qe,exp. K1 ka R?
(mg/g) | (mg/g) | (min'") | (g/mg.min)

57.07 | 122.68 | 0.0041 | - 0.9874
129.87 | 122.68 | - 1.24.10% | 0.9998

Table 2. Constants of Langmuir ve Freundlich isotherm.

Constants of Langmuir

Temperature | qm b R2

(°0) (mg/g) | (L/mag) Re
45 181.81 | 0.123 | 0.9870 | 0.05
Constants of Freundlich
Temperature (°C) | K¢ n R?

(mg/g)

45 (°C) 24.21 | 2.37 0.9267
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ABSTRACT

Aromatic-structured acids and their complexes are having with biological
importance, in particular molecules which are used in the food industry due to
enzymatic activity and antimicrobial properties. In this study, crystal structure
analyses were performed by X-ray diffraction method, and biological analysis of
synthesized aromatic-structured complex molecules determined. In order to support
and compare of the experimental results for these complexes, the quantum
mechanical Hartree-Fock (HF) and Density Functional Theory (DFT) methods were
investigated by theoretical calculations. Many information at the atomic level for the
complex molecules such as, conformations in the unit cell, energies, bond lengths and
angles, molecular packing, intra- and inter-molecular hydrogen bonding interactions

were presented.
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OZET

Aromatik yapili asitler ve kompleksleri biyolojik 6éneme sahip olup, 0&zellikle
antimikrobiyal ve enzimatik aktivite 6zelliklerinden dolay! gida sektériinde kullanilan
molekullerdir. Bu calismada sentezlenen aromatik asitli kompleks molekdillerin
biyolojik analizleri ve kristal yapilari X-isinlari kirnimi teknigi ile belirlendi. Deneysel
sonuglari desteklemek ve karsilastirma yapmak Uzere kristal yapisi belirlenen
molekiller kuantum mekaniksel Hartree-Fock (HF) ve Yodunluk Fonksiyoneli Teorisi
(DFT) kuramsal hesaplama metotlari ile incelendi. Molekdullerin birim hiicre icerisindeki
konformasyonlari, enerjileri, bag uzunlugu ve acilari, molekiler istiflenmesi, molekdligi
ve molekillerarasi hidrojen badi etkilesmeleri gibi bircok atomik dizeyde bilgiler

ortaya konuldu.
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ABSTRACT

Environmental pollution and water pollution is one of the issues negatively affecting
quality of life. Textile industrial wastewater contain different chemicals and dyes.
Basic dyes are used especially in the dyeing of fibers in the textile industry. Polymers
are also utilized to treat the textile dyes from the wastewater pollutants. The
treatment of textile dyes from wastewater mainly physical, chemical and biological
methods are preferred according to characterictics of the wastewater. Flocculation,
coagulation, oxidation, ozonation, membrane separation, adsorption and anaerobic
treatment methods can be used together or individually according to characteristics of
wastewater of the industry [1-3]. In this study, Basic Yellow 28 cationic dye was
decolorized at different conditions with perfluorocarbon based polymer. Basic Blue 28
decolorized with commercial perfluorocarbon based polymer about 100 % through 100
minutes at 45 °C and pH: 7.0 (Figure 1).

Keywords

Wastewater, perflorocarbon, decolorization
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OZET

Cevre kirliligi ve su kirliligi canlilarin yasam alanlarini ve kalitesini olumsuz etkileyen
konulardan birisidir. Su kirliligini olusturan endustriyel atik sular icerisinde tekstil atik
sulari icerdikleri gok cesitli kimyasallar ve boyalar nedeniyle dikkat cekmektedirler.
Bazik boyalar tekstil endistrisinde 6zellikle elyaflarin boyanmasinda kullaniimaktadir.
Atik sularin cgevre kirleticilerinden boyalardan temizlenmesinde polimerlerden de
yararlanilmaktadir. Atik sulardan boyalarin giderilmesinde ana basliklar olarak fiziksel,
kimyasal ve biyolojik yontemler atik suyun tlrine goére tercih edilmektedir. Bu
yontemler igerisinde flokulasyon, koagllasyon, oksidasyon, ozonlama, membran ile
ayirma, adsorpsiyon ve anaerobik aritma isletmelere goére farkli olmakla birlikte
kullanilmaktadir [1-3]. Bu calismada, Basic Yellow 28 katyonik boyasi ticari olarak
Uretilen perflorkarbon esasl polimer ile farkl kosullarda giderildi. Basic Blue 28
boyasinin perflorkarbon esash ticari polimer ile pH: 7.0 ve 45 °C'de 100 dakika

sonunda % 100’e yakin renksizlestirilmistir (Sekil 1).
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Figure 1. Decolorization of Basic Blue 28 dye with commercial perfluorocarbon-based

polymer at 60 mg/L initial concentration and pH: 7.0 and 45 °C.

Sekil 1. Basic Blue 28 boyasinin perflorkarbon esasl ticari polimer ile 60 mg/L

baslangi¢c konsantrasyonunda pH: 7.0 ve 45 °C’de renksizlestiriimesi
Anahtar kelimeler
Atik su, perflorkarbon, renksizlestirme
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desteklenmektedir.
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ABSTRACT

3,4-dihydroxyphenylacetic acid (DOPAC) which is important metabolite of dopamine is
an important biological molecules [1]. DOPAC with dopamine play an important role in
the treatment of neurological disorders such as schizophrenia [2], epilepsy [3],
Parkinson's disease [4] Alzheimer [5]. Because of the physiological importance,
accurate and reliable determination of DOPAC is important clinically. The redox
property of DOPAC allows its electrochemical detection. Various modified electrodes

with conductive polymer were used for the determination of DOPAC in the literature

[6].

In this study, Polyaniline - Poly(3-methylthiophene) - Poly(3,3’-diaminobenzidine)
(PANI - P3MT - PDAB) film which has PANI and P3MT (good conductive polymers) and
PDAB (multiple amine functional groups) was potentiodynamically synthesized on Pt
disk electrode in methylene chloride layer by layer. For this, green colored PANI film
was deposited on Pt disk electrode in methylene chloride containing 100 mM
tetrabuthyl ammonium perchlorate (TBAP) / 300 mM aniline / 100 mM HCIO4 then
black colored P3MT - PDAB film was deposited on PANI film in methylene chloride
containing 100 mM TBAP / 500 mM 3-methylthiophene / 1.0 mM 3,3'-
diaminobenzidine. Characterization of PANI-P3MT-PDAB film was performed by UV-
vis, FT-IR, SEM and EDS methods. This film was used amperometric determination of
DOPAC in solution consists of NaHS04/Na2S04 (pH 2.0). It was studied at 0.45 V,
0.50 V, 0.55 V and 0.60 V potentials for amperometric determination of DOPAC with
this modified electrode. The best analytical data were obtained 0.50 V. Limit of
Detection (LOD), Limit of Quantification (LOQ), the linear response range and
regression coefficient (R2) were found as 1.47x10-5 mM, 4.49x10-5 mM, 4.49x10-5 -
2.0 mM and 0.981, respectively.

Keywords

Amperometric determination, 3,4-dihydroxyphenylacetic acid, polyaniline, poly (3-

methylthiophene), poly (3,3'-diaminobenzidine).
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OZET

Dopaminin dnemli metaboliti olan 3,4-dihidroksifenilasetik asit (DOPAC) énemli bir
biyolojik moleklldir [1]. Dopamin ile birlikte DOPAC; sizofreni [2], epilepsi [3],
Parkinson [4], alzhemier [5] gibi nérolojik bozukluklarin tedavisinde dnemli rol oynar.
Fizyolojik 6neminden dolayl dogru ve givenilir DOPAC tayini klinik agidan 6nem
kazanmaktadir. DOPAC’In redoks 0©zelligi, elektrokimyasal tayinine imkan
saglamaktadir. Literatiirde DOPAC tayini icin iletken polimerlerden olusan cesitli

modifiye elektrotlar kullaniimistir [6].

Bu calismada, iyi bir iletken polimer olan Polianilin (PANI) ve Poli(3-metiltiyofen)
(P3MT) ile birden cok amin fonksiyonel gruba sahip Poli (3,3’-diaminobenzidin) (PDAB)
polimerlerini iceren PANI - P3MT - PDAB polimer filmi metilen klorlir ortamda Pt disk
elektrot Gzerine tabakalar halinde potansiyodinamik olarak sentezlendi. Bunun igin ilk
olarak 100 mM tetrabutilamonyum perklorat (TBAP) / 300 mM anilin / 100 mM HCIO4
iceren metilen klorir ortaminda Pt elektrot Gzerine yesil renkli PANI filmi biriktirildi.
Daha sonra PANI film Gzerine 0.1M TBAP / 500 mM 3-metil tiyofen / 1.0 mM 3,3'-
diaminobenzidin iceren metilen klorlir ¢dzeltisinde siyah renkli P3MT - PDAB filmi
biriktirildi. Elde edilen PANI - P3MT - PDAB filminin karakterizasyonu UV-vis, FT-IR,
SEM, EDS metotlann kullanilarak vyapildi. Bu modifiye elektrot kullanilarak
amperometrik I-t ydéntemi ile DOPAC tayini NaHSO,/Na,SO, (pH 2.0) ¢ozeltisinde
gerceklestirildi. Bunun icin 0.45 V ile 0.60 V arasinda potansiyellerde calisildi. En iyi
analitik veriler 0.50 V potansiyelde elde edildi. Bu potansiyelde gdézlenebilme siniri
(LOD), tayin siniri (LOQ), lineer cavap araliyi ve regrasyon katsayisi (R?) sirasi ile
1,47x10” mM, 4,49x10° mM, 4,49x10” - 2.0 mM ve 0.981 olarak bulundu.

Anahtar Kelimeler
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FIGURES/SEKILLER
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Figure 1. Schematic representation of the deposited PANI — P3MT - PDAB film.
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Figure 2. Cyclic voltammograms during potentiodynamic growth of (a) polyaniline
film on a platinum disc electrode in 0.10 M tetrabuthylammonium perchlorate 300 mM
aniline / 100 mM HCIO,4, (b) poly(3-methylthiophene)-poly(3,30-diaminobenzidine)
copolymer film on polyaniline in 0.10 M tetrabuthylammonium perchlorate / 500 mM
3-methylthiophene / 1.0 mM 3,3’-diaminobenzidine, and (c) cyclic voltammogram of
polyaniline-poly(3-methylthiophene)-poly(3,3’-diaminobenzidine) and its
homopolymers in blank solution (vs. Ag=AgCl, scan rate:100 mV s).
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Figure 3. Scanning electron micrographs of (a) polyaniline, (b) poly(3-
methylthiophene), (c) poly 3,3’-diaminobenzidine), (d) polyaniline-poly(3-
methylthiophene)-poly(3,3’-diaminobenzidine) films and e) Energy dispersive X-ray
spectrum of the polyaniline-poly(3-methylthiophene)-poly(3,3’-diaminobenzidine)
film.
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ABSTRACT

Conductive polymers can be synthesized in solution or on the electrode surface
by oxidation of aromatic heterocyclic organic molecules. Polypyrrole, polythiophene,
polyaniline, polyfuran, polyphenylenevinylene, polytionaphtene, polycarbazole,
polyindole and polyazulene are the most well-known conductive polymers. Although
less studied among the conductive polymers, carbazole polymers have many
advantages such as cheap, environmental and chemically stable because of aromatic
structure, optic with nitrogen atom in structure, electrical properties, can give
polymers having a lower band gap than p-phenylene polymers because occur from
biphenyl group. During the polymerization, poly (2,7-carbazole) derivatives can be
obtained by binding from 2- and 7- positions while poly (3,6-carbazole) polymers
obtained by binding from 3- and 6- positions. Features and applications area of these
polymers are different [1,2]. In previous studies, electrochemical synthesis of
Polyaniline was carried out in dichloromethane medium and it was used as modified

surface for determination of some phenolic compounds [3,4].

In this study, electropolymerization of polycarbazole- polyaniline (PC - PANI)
copolymer was firstly studied using polymerization solution containing
dichloromethane / 100 mM tetrabutylammonium perchlorate (TBAP) / 1.0 mM
carbazole / 50.0 - 200 mM aniline and optimum polymerization conditions were
determined. Aqueous and non-aqueous medium behaviors of prepared PC -PANI
modified electrode were investigated. The best electroactive film was determined.
Characterization of the synthesized copolymer film was carried out by UV-vis, FT-IR,
Raman, SEM and EDS techniques. Electrochemical behavior of hydroquinone was
investigated in NaHSO, / Na,S0, medium over obtained modified electrode and it was

compared with its homopolymers.

Keywords

Copolymer, polyaniline, polycarbazole.
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OZET

Aromatik heterohalkali organik molekulin yldkseltgenmesi ile elektrot ylzeyinde
veya cozeltide iletken polimerler sentezlenebilmektedir. Polipirol, politiyofen,
polianilin, polifuran, polifenilenvinilen, politiyanaften, polikarbazol, polindol ve
poliazulen en cok bilinen iletken polimerlerdir. Iletken polimerler arasinda daha az
incelenmesine ragmen karbazol polimerleri; baslangic maddesinin ucuz, aramotik
yapisindan dolayl cevresel ve kimyasal acidan kararli, yapisindaki azot atomu
sayesinde optik, elektriksel 6zelliklere sahip olmasi ve bifenil grubundan olustugu igin
poli(p-fenilen) polimerlerinden daha disik band araligina sahip polimerler verebilmesi
gibi bir cok Ustunluklere sahiptir. Polimerizasyonu sirasinda, genelde 3- ve 6-
pozisyonlarindan baglanmalarla poli(3,6-karbazol) polimerleri elde edilirken 2- ve 7-
pozisyonlarindan baglanarak poli(2,7- karbazol) tirevleri de elde edilebilir. Bu
polimerlerin &zellikleri ve uygulama alanlari farklidir [1,2]. Daha 6nce vyapilan
calismalarda, polianilinin  elektrokimyasal sentezi diklorometan ortaminda
gerceklestirildi ve bazi fenolik bilesiklerin tayini icin modifiye vylzey olarak
kullanildi[ 3,4].

Bu calismada, diklorometan / 100 mM tetrabutilamonyumperklorat(TBAP) / 1.0
mM karbazol / 50.0 - 200 mM anilin iceren polimerizasyon c¢oézeltisi kullanilarak
polikarbazol - polianilin (PC - PANI) kopolimerinin elektropolimerizasyonu ayrintil
olarak ilk kez calisildi ve optimum polimerizasyon sartlari belirlendi. Hazirlanan PC -
PANI modifiye elektrodunun sulu ve susuz ortamlardaki davranislari incelendi.
Elektroaktivitesi en iyi olan film belirlendi. Sentezlenen kopolimer filminin
karakterizasyonu UV-vis, FT-IR, Raman, SEM ve EDS yontemleri ile gerceklestirildi.
Elde edilen modifiye elektrot Uzerinden, hidrokinonun NaHSO, / Na,SO, ortamda

elektrokimyasal davranisi incelendi ve homopolimerleri ile karsilastiriidi.

Anahtar Kelimeler: Kopolimer, Polianilin, Polikarbazol.
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Figure.1l. Cyclic voltmmograms of a) Polycarbazole (PC), b) Polyaniline (PANI), c)
Polycarbazole- Polyaniline (PC-PANI) on Pt electrode using CH,Cl, polymerization
solution containing 100 mM tetrabutylammonium perchlorate (TBAP) /1.0 mM
carbazole/ 33 mM HCIO4; 100mM TBAP / 50 mM aniline / 33 mM HCIO4; 100 mM TBAP
1.0 mM carbazole/ 50 mM aniline / 33 mM HCIO,, respectively.
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Figure 2. Blank solution voltammograms of a) PC, PANI, PC-PANI b) PC - PANI films
obtained depending on the increased aniline concentration.
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Figure 3. a) UV-vis, b) Raman and c) FT-IR spectrums of PC, PANI and PC -PANI
films.
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Sekil 4. SEM images and EDS spectrums of PC, PANI and PC -PANI films.
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ABSTRACT

The development of chemical sensors for the detection of heavy and transition metals
is currently of great importance in supramolecular chemistry[1]. In this direction,
ferrocene and derivatives for providing energy and electrons are used in fluorescence
studies as chemosensors[2,3]. the design of single fluorescent probes that can report
Zn** and Cd** with distinct fluorescence signals still attracts great attention because it
is relatively challenging to discriminate between these two kinds of metal ions due to
the fact that they lie in the same group in the periodic table. Fluorimetric studies has

simple and high sensitivity to discrimination[4].

In this study, a novel ferrocene-based Schiff base (3) was synthesized. This
compound was characterised by elemental analysis, FT-IR, 'H NMR and *C NMR
spectroscopy. Sensor 3 used as a sensor for the determination of heavy transition
metal ions out of Zn®* and Cd?* ions using Fluorogenic method. The resulting data
expressed the synthesized sensor was found to be good selective against Zn** and
Cd** ions.

Keywords

Ferrocene, Schiff base, fluorescence sensor, Zn/Cd ions.
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OZET

Supramolekiler kimyada agdir metallerin tayini igcin kimyasal sensorlerin gelistiriimesi
blylk édneme sahiptir[1]. Bu dogrultuda enerji ve elektron sagladiklari icin ferrosen ve
tlrevleri kemosensor olarak floresans calismalarinda kullaniimaktadir[2,3]. Adir metal
iyonlari olan Zn** ve Cd** benzer kimyasal ézelliklere sahip olduklari igin bu iki iyonu
birbirinden ayirt etmek icin arastirmacilar yeni sensdérler sentezlemektedirler. Bu
ayirimi yapmak icin florimetrik calismalar hem basit hem de yiksek hassasiyete
sahiptir[4].

Bu calismada, yeni bir ferrosen tirevli Schiff bazi sentezlendi. Sentezlenen bilesik
elementel analiz, FT-IR, *H NMR ve *3C NMR ile karakterize edildi. Bu bilesik Florimetri
kullanilarak bazi alkali, toprak alkali ve agir gecis metal iyonlari arasindan Zn** ve
Cd** iyonlarinin tayini icin sensér olarak kullanildi. Elde edilen veriler sonucunda

sentezlenen sensériin Zn?* ve Cd** iyonlarina karsi iyi bir segici oldugu tespit edildi.

5000
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1000
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Figure 1. 3 Fluorescence spectra of sensor 3 (5x10°® M) upon the addition of

different metal ions.

Sekil 1. Sensor 3’lUn farkli metal iyonlarina karsi floresans spektrum 6lgimu (5x10°
& M).
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ABSTRACT

In this study, zinc oxide thin films (ZnO) were produced on glass substrate by
using spray pyrolysis. Ellipsometric measurements of ZnO thin films were taken using
spectroscopic ellipsometry (SE) technique. An important optical parameters of films
such as refractive index (n), extinction coefficient (k) and thicknesses (d) of ZnO thin
films were determined variable-angle (50°-60°-70°) by spectroscopic ellipsometry
(SE) technique. Variable angle spectroscopic ellipsometry was used for thickness and
optical constant calculations. Multiple angle measurements were taken in the most
sensitive angle of incidence region. The optical parameters (n, kK and d) were then
obtained the different two ellipsometric angles (v and A) by a fitting procedure were
experimental data, which were generated from the Cauchy-Urbach dispersion model,
were compared with the experimental ones. Also, the surfaces properties and
roughness values of ZnO thin films, is an important factor in the ellipsometric
measurements, were examined by atomic force microscopy. In conclusion, the
ellipsometric incidence angle and surface properties effects were discussed on the
optical parameters of ZnO thin films such as thickness and optical constants

(refractive index and extinction coefficient).
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OZET

Bu calismada, ZnO filmleri cam tabanlar (zerine kimyasal puskirtme teknigi
kullanilarak dretildi. ZnO filmlerinin elipsometrik 6lctimleri, spektroskopik elipsometri
teknigi kullanilarak yapildi. Filmlerin édnemli optik sabitleri olan kalinlik (d), kiriima
indisi (n) ve sdnim katsayisi (k) degerleri farkh gelme acilarinda (50°-60°-70°) yapilan
elipsometrik o6lgimlerden vyararlanilarak belirlendi. Kalinhk ve optik sabitlerin
hesaplamalarinda dedisen acili spektroskopik elipsometre kullanildi. Cesitli acilarda
Olcim yapilarak en uygun gelme acisi belirlendi. Optik parametreler (n, k ve d),
Cauchy-Urbach dispersiyon modeli kullanilarak iki farkli elipsometrik agi olan y ve
Adeneysel ve teorik verilerinin fitlenmesi sonucu elde edildi. Ayrica, elipsometrik
Olgimlerde d6nemli bir faktér olan ZnO filmlerinin yulzey o&zellikleri ve purtzlalik
degerleri atomik kuvvet mikroskobu kullanilarak incelendi. Sonug¢ olarak, kalinlik,
kinlma indisi ve sénim katsayisi gibi ZnO filmlerinin optik parametreleri Uzerine

elipsometrik gelme acisinin ve yilzey 6zelliklerinin etkisi arastirildi.

Anahtar Kelimeler
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ABSTRACT

One of the known groups of mesoporous materials is MCM-41 that has been applied
as catalyst for various chemical reactions [1-2]. In this work, using water as solvent,
cetylytrimethylammonium bromide (CTAB) as template, sodium silicate and
tetraethylortosilicate (TEOS) as silica source, mesoporous MCM-41 were synthesized
by direct hydrothermal synthesis method and sonochemical synthesis method.
Furthermore, the effects of silica source and synthesis method on the distribution of
products were studied. Both methods were successful yielding catalysts. Prepared
mesoporous molecular sieves were characterized by X-ray diffraction (XRD), scanning
electron microscopy (SEM) and Braunauer-Emmett-Teller (BET) surface area. The
synthesized MCM-41 materials were used as catalyst in the pyrolysis of scrap mobile
phone of printed circuits boards and the efficiency of their discussed.

In experiments when used sodium silicate as silica source, the synthesized MCM-41
by hydrothermal method was called as M-1, the synthesized MCM-41 by sonochemical
method was called as M-2. Similarly, when used TEOS as silica source, the
synthesized MCM-41 by hydrothermal method was called as M-3, the synthesized
MCM-41 by sonochemical method was called as M-4.

The XRD pattern of M-1, M-2, M-3 and M-4 is shown in Figure 1. XRD spectrum of
MCM-41 sample showed a sharp peak (100) and three reflection peaks corresponding
to (110), (200) and (210), which meant that the sample had an ordered pore
structure [3-6]. Both of the synthesized MCM-41, showed a sharp XRD peak around
20=2° and few weak peaks in 26= 3-5°, which indicated well-hexagonal structure of
MCM-41.

Figure 2 shows the SEM image of the synthesized M-1, M-2, M-3 and M-4. SEM
results show each spherical aggregate is composed of several of individual small
nanoparticles with uniform diameters of about 60 nm. The silica sources influence the
shape of the produced MCM-41. Fig. 2 (a-b) demonstrates that the particles are
extensively agglomerated. Also it reveals the spherical morphology of the particles.
The sponge-like appearance of the MCM-41 particles is seen in Fig. 2 (c-d). BET
surface area values and pore volume date are listed in Table 1. It is clearly seen from
Table 1 that using the sonochemical for synthesis of MCM-41 a greater increase of
surface area and pore volume is resulted.

Keywords

MCM-41, hydrothermal method, sonochemical method, synthesis, characterization.
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OZET

Mezog6zenekli malzemelerden MCM-41 cesitli kimyasal reaksiyonlarda katalizér
olarak kullaniimaktadir [1-2]. Bu calismada ylizey aktif madde olarak setiltrimetil
amonyum bromir (CTAB), silika kaynadr olarak sodyum silikat ya da
tetraetilortosilikat (TEOS), ¢6zlcl olarak su kullanilarak hidrotermal ve sonokimyasal
yontemle MCM-41 sentezlenmistir. Ayrica, Urlnlerin dagihmina silika kaynadi ve
sentez yonteminin etkisi arastirilmistir. Her iki yéntem de, istenilen katalizérler elde
edilmistir. Elde edilen mezogdzenekli yapilarin karakterizasyonu X-Isini kirinim deseni
(XRD) , taramali elektron mikroskobu (SEM) ve Brunauer Emmett Teller (BET) ylzey
alani analizleri ile gercgeklestirilmistir. Sentezlenen MCM-41 materyali atik cep
telefonlarinin baskili devre kartlarinin pirolizinde katalizér olarak kullaniimistir ve

katalizor verimliligi incelenmistir.

Deneylerde silika kaynadi olarak sodyum silikat kullanilarak hidrotermal yontemle
sentezlenen MCM-41 6rnedi M-1, sonokimyasal yontemle sentezlenen MCM-41 6rnegi
M-2 olarak adlandirnimistir. Benzer sekilde; silika kaynadi olarak TEOS kullanilarak
hidrotermal ydntemle sentezlenen MCM-41 6rnedi M-3, sonokimyasal yontemle

sentezlenen MCM-41 6rnegi M-4 olarak adlandirilmistir.

M-1, M-2, M-3 ve M-4 drnekleri igin XRD sonuglari Sekil 1’de verilmistir. MCM-41
icin XRD spektrumunda goézlenen keskin bir pik (100) ve g farkh pik (100), (200),
(210) o6rnegdin sirali bir gézenekli yapiya sahip oldugunu gosterir [3-6]. Sentezlenen
MCM-41 6rnekleri igin 26=2° agisinda keskin bir pik, 26= 3-5° acI araliginda ise birkag

zayIf pik gbzlenmesi 6rnedin hekzagonal yapida oldugunu géstermektedir.

M-1, M-2, M-3 ve M-4 0drneklerinin SEM goéruntileri Sekil 2'de verilmistir. SEM
sonuclari her bir kiiresel kiimenin yaklasik 60 nm ¢aph nanopargaciklardan olustugunu
gostermektedir. Silika kaynadi, elde edilen MCM-41 yapisini etkilemektedir. Sekil 2 (a-
b) partiktllerin genis 6lcide kiimelenmis kiresel sekilde bulundugunu gdstermektedir.
Sekil 2 (c-d) ise stungerimsi yapidaki MCM-41 partikllleri gérilmektedir. BET ylzey
alani ve gbzenek hacmi dederleri Tablo 1’de verilmistir. Tablodan da gérildiga gibi,
MCM-41 sentezinde sonokimyasal ydntemin kullaniimasi ylzey alani ve gdzenek

hacminin artmasina neden olmustur.
Anahtar kelimeler
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Figure 2. Scanning electron micrographs for (a) M-1, (b) M-2, (c) M-3, (d) M-4.
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TABLES/TABLOLAR

Table 1. BET surface area values and pore volume of M-1, M-2, M-3 and M-4,

Sample BET Pore volume
surface area values (cc/g)
(m?/g)
M-1 959 0.805
M-2 1299 1.078
M-3 345 0.176
M-4 606 0.407
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ABSTRACT

Nickel oxide (NiO) has a wide range of potential applications such as electrochromic
devices, gas sensors, heterojunction solar cells and automobile mirrors. In this work,
NiO films have been prepared by ultrasonic spray pyrolysis technique on glass
substrates at 400+5 'C. The films have been deposited by using 0.15 M solution of
nickel acetate. Surface properties of the films have been characterized by atomic force
microscopy (AFM) images and roughness values. Electrical resistivity values of the
films have been determined using a four-point probe set-up. The optical properties of
the NiO films have been investigated in the wavelength range 300 - 900 nm with UV-

VIS spectrophotometer.
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OZET

Nikel oksit (NiO), elektrokromik cihazlar, gaz sensoérleri, heteroeklem glines pilleri
ve otomobil aynalar gibi bircok alanda uygulama potansiyeline sahiptir. Bu calismada,
NiO filmleri ultrasonik kimyasal plskirtme teknigi kullanilarak 400+5 °‘C taban
sicakliginda cam tabanlar Uzerine hazirlanmistir. Filmler 0.15 M nikel asetat c¢ozeltisi
kullanilarak elde edilmistir. Filmlerin ylzey 6zellikleri atomik kuvvet mikroskobu (AFM)
gorianttleri ve partzlalik dederleri belirlenerek karakterize edilmistir. Elektriksel
O0zdireng dederleri dort uc teknigi kullanilarak belirlenmistir. Nikel oksit filmlerinin
optiksel ozellikleri UV-VIS spektrofotometre ile 300-900 nm dalgaboyu araliginda
calisiimistir.

Anahtar kelimeler

Nikel oksit, Ultrasonik Kimyasal Piiskiirtme, Optik Ozellikler, AFM.
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