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Proje No: 2012-06-04-YL01
REHABILITASYON AMAGLI ROBOTIK SISTEM TASARIMI
Yrd. Dog. Dr. Erhan AKDOGAN
Yiiksek Lisans Ogrencisi Murat ATILHAN
Makine Fakdiltesi, Mekatronik Mihendisligi Bolimu

Baslangi¢ Tarihi: 2011-07-02 Bitis Tarihi: 2013-10-02

OZET

Fizyolojik veya anatomik bir bozuklugu ya da yetersizligi olan dolayisi ile ¢evresel
kisittamalar iginde bulunan bireyin fiziksel, psikolojik, sosyal ve mesleki durumu ile
meslek digl aktivitelerinde mUmkin olan en Ust fonksiyonel seviyeye ulastiriimasi
islemine rehabilitasyon denir.

Artan didnya nifusu ile birlikte insan uzuvlarindaki sorunlarin artmasi
rehabilitasyonu daha da énemli bir hale getirmistir. Bu uzuvlarin isler hale getiriimesi ve
kas kuvvetinin arttirilmasi ¢ok ciddi bir sorundur. Ayrica bu insanlarin toplumdaki sosyal
hayatlarina geri donebilmeleri kendileri, aileleri, yakin c¢evreleri ve daha da Onemlisi
yasadiklari toplum igin son derece 6nem tasimaktadir.

Kol ve bacak gibi gévdeye bagli uzuvlardaki sorunlara yol agan en o&nemli
etkenler yaslilik, is ve trafik kazalari ile savaglardir. Rehabilitasyon igleminin en édnemli
unsurlarindan birisi gévdeye bagli olan kol ve bacak gibi uzuvlarin fonksiyonlarinin
yeniden kazandiriimasidir. Bu yeniden kazanim slrecinde terapatik egzersizler ¢ok
onemli bir yer tutmaktadir. Terapatik egzersizler, fizyoterapist tarafindan hastaya
yaptirilan veya hastanin durumuna goére kendisinin de yapabildigi pasif ve aktif egzersiz
hareketlerinden olusur.

Rehabilitasyon sirecinde karsilasilan problemler agagida verilmistir.

e Ulasim,

e Sdrecin uzun sirmesi,

e Zahmetli ve maliyetli olmasi,

e Her iki taraf icin (fizyoterapist ve hasta) sabir gerektirmesi,

e Birfizyoterapistin ayni anda sadece bir hastaya terapatik egzersiz yaptirabilmesi,

e Fizyoterapistlerin ginlik hasta kabul sayilarinin kisitli olmasi

e Elile yapilan egzersizlerdeki dederlendirmenin yeterince objektif olmamasi

Yukarida ortaya konan problemler cergevesinde, fizyoterapistlere tedavi slrecinde
yardimci olacak mekatronik sistemlerin gelistirilerek uygulamaya konmasi énem arz
etmektedir. Son yillarda bu konuya ydnelik ¢alismalar artan bir hizla devam etmektedir.
CPM (Continuous Passive Motions) ve Cybex gibi terapatik egzersiz amacl pasif ¢alisan
cihazlar uygulamada kullaniimaktadir. Ancak bu cihazlar hareket kabiliyetleri agisindan
duslk serbestlik dereceli ve herhangi bir geri bildirim 6zelligi bulunmayan cihazlardir. Bu
nedenlerden dolay! yiksek hareket kabiliyeti, 6grenme, kayit yapabilme ve objektif
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degerlendirme gibi 6zellikleri nedeniyle son 15 yilda rehabilitasyon strecine robotlarin
dahil olmasi igin ¢esitli calismalar yapiimaktadir.
Rehabilitasyonda robotlarin kullaniminin basglica sebepleri sunlardir:

Robotlar, rehabilitasyondaki tekrarli hareketleri kolayca yapabilirler,

Arzu edilen harici kuvvetlerin strekli ve ayni sekilde uygulanabilmesini saglarlar,
Terapi modlarindaki gerekli kosullar fizyoterapiste gére daha kesin meydana
getirebilirler.

Algilayicilari sayesinde hastanin biyomekanik parametrelerini objektif bir bicimde
Olcerek kayit altina alabilirler.

Bu nedenle 6zellikle son 15 yilda rehabilitasyon robot ¢alismalari ivme kazanmistir.
Bu tez calismasinda yukarida ortaya konan problemler 1siginda asagidaki Ozelliklere
sahip bir robotik sistem tasarimi gergeklestirilecektir.

Ust uzuv rehabilitasyonuna yénelik,

Fizik Tedavi ve Rehabilitasyondaki abduksiyon-adduksiyon, pronasyon-
supinasyon ve fleksiyon-ekstansiyon hareketlerini gerceklestirebilen,

Aktif ve pasif egzersiz hareketlerini yapabilen,

Kullanigh kullanici araytzu olan,

Uzuv boyutuna gére ayarlanabilen,

Bu kapsamda, bir robotik mekanizma tasarlanacak, bu mekanizmanin kinematik ve
dinamik analizleri yapilacak, ve kontrolli gerceklestirilecektir. Tasarim surecinde fizik
tedavi ve rehabilitasyon uzmanlar ile isbirligi yapilacaktir. Uygun modelleme ve
simUlasyon programlari tasarim esnasinda kullanilacaktir.
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SUMMARY

Rehabilitation is a process, which is made for a person, who is in environmental
constrains because of having a physiological or anatomical disability or deformity, to
make the highest functional level in physical, psychological, social, professional status
and out of profession activities.

However, the increasing of world population increases the problems of human limbs so
this makes the rehabilitation more important. The disabilitiy of these limbs and decreasing
of the muscle force are so important problems. Also, it is so important, that they can have
their social lifes again, for theirselves their relatives and their community.

The problems of the connected limbs of the body, such as arm and leg, have the most
important reasons to happen. These reasons are old ages, work and traffic accidents.
The most important aims of rehabilitation is the recycling of the functions of these limbs.
During the recyling period, therapeutic exercises are so important. The therapeutic
exercises includes the passive and active exercises, which is made by the
physiotherapists and is made by patients according to their performance status.

The problems, which are had in the period of recycling, are given below.

e It needs transportation for the physiotherapists and the patients,
It has a long period of rehabilitation,
It has some of difficult and much cost,
It needs the impatiences of the physiotherapists and the patients,
These exercises can be made to a patient by only a physiotherapist in the same
time,
e The numbers of physiotherapists are very low,
o The results of these exercises are not objective because of making manual,

Because of the problems, which are given above, the physiotherapists need
mechatronical systems in the period of rehabilitation. In recently years, the developments
continue by increasing. The therapeutic exercises machines, such as CPM (Continuous
Passive Motions) and Cybex, are used for rehabilitation. But, these machines have low
degrees of freedoms for the abilities of movements and they have no feedback systems
on them. So, the scientists have started making researches about the robotics, which
have the high degrees of freedoms, learning, recording and objective evaulation of the
results.

The main reasons of using robots in rehabilitation are given below:

¢ Robots can make the repeatable movements in rehabilitation easily,

e Robots can apply the desired extention forces continous and in the same level,

¢ Robots can make the therapies more objectively then the physiotherapists,

e The biomehanical parameters of the patients can be measured and recorded by
the robots objectively,

Because of these reasons, which are given below, in last 15 years, the researches
about rehabilitation robots have increased. In this research of thesis, the problems which
are mentioned above, are required to solve, so a robotic system will be designed which
has the abilities below.

e It will be aided for upper limbs,
e |t will be able to make the movements in Physical Therapy and Rehabilitation,
abduction-adduction, pronation-supination and flexion-extension.
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e The passive and active exercises in physical therapy and rehabilitation will be
able to made by using this robotic system,

o |t will have useful user interface,

o It will be adjusted according to the lengths of the limbs of the patients,

In this research, a robotic system for rehabilitation will be designed and analyised. In
the period of the designing and analyised, a cooperation will be made with the
physiotherapists. For the control of the robotic system, forward, inverse kinematics and
dynamic analyises of the system will be calculated. During the design, the necesarry
programs will be used.
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Proje No: 2012-06-04-KAP01

MANYETIK YASTIKLAMA TEMELLI GELIK SAG PLAKA TASIMA SiSTEMi TASARIMI
VE AKTIF KONTROLU

Yrd. Dog. Dr. Kadir ERKAN
Ars. Gér. Beytullah OKUR, Ars. Gor. Hasan Fatih ERTUGRUL
Makine Fakdiltesi-Mekatronik Miihendisligi Bélimdi
Baslangi¢ Tarihi: 2012-11-15 Bitis Tarihi: 2014-11-15
OZET

Celik sa¢ plakalar, gerek imal ve gerekse kullanim amagli olarak, dénen miller
Uzerinden bir noktadan diger bir noktaya nakledirlirler. Nakil esnasinda c¢elik sa¢ plakalar
mekanik temasa mil Gzerinde maruz kaldiklarindan dolayi sa¢ plakalar Uizerinde purGzler
ve deformasyonlar meydana gelmektedir.Bu olumsuzluklar gelik sacglardan uretilecek
drdnlerin kalitesini bozmakta ve Uruin performansini olumsuz yénde etkilemektedir.

Manyetik yastiklama teknolojileri mekanik temassiz hareket saglama
Ozelliklerinden dolayl 06zel gereksinime haiz tasima uygulamalari igin en O6nemli
alternatiflerden birisi olarak kargimiza ¢ikmaktadir.

Bu proje calismasinda, cgelik sa¢ plakalarin manyetik yastiklama teknolojisi
kullanilarak bir noktadan bagka bir noktaya naklini saglayan bir sistemin tasarimi
hedeflenmektedir. Duzlemde fakli noktalara yerlestiriimis manyetik yastiklarla mekanik
temassiz havada tutma ve yergekimini yenme islemi gerceklestiriimesi éngérilmektedir.
Dogrusal motor vasitasiyla da tasima islemi gergeklestirilecektir. Béylece kullanima 6zel,
yuksek teknoloji ve katma degree sahip bir sistem teorik ve deneysel olarak
incelenecektir.

YarGtlcu ile birlikte 2 arastirmacinin projede gérev almasi 6éngdrtlmektedir. Ekip
manyetik yataklar ve yastiklar konusunda deneyimli olup tezler yapmis ve degisik
projelerde yer almistir. Projeye iliskin teknik de donanimsal altyapi kismi olarak
bulunmaktadir. Proje Mekatronik Mihendisligi Bolumu bunyesinde yapilacaktir.
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SUMMARY

Steel plates, for use and as well production purposes, are conveyed on rollers
one place to another. During the conveyance, roughness and deformations are induced
on the surface of steel plates due to mechanical contact by roller. Such impurities
adversely affect the performance and decrease the quality of steel plates based products.

Since electromagnetic levitation technologies provide contact free motion
mechanism, they are well suited alternatives for steel plate conveyance systems.

In this project, design of a conveyance system based on magnetic levitation
technologies are aimed at to convey a steel plate one place to another. Trust for steel
plate motion is to be supplied from a linear induction motor and levitation is to be
provided by multiple arrangements of electromagnets. Hence, contact free one direction
planar movement of steel plate would be accomplished. High-tech and value-added
system configuration would be developed and examined theoretically and analytically.

The project team consists of 3 experienced members. The team has already
been involved in this research area and prepared thesis and papers so far. The project is
to be carried out patronage of Mechatronics Engineering Department. Required technical
and experimental infrastructure is partly available.
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Proje No: 2012-06-04-KAP02

ELE_KTR_iK ARK OLUSTURMA YONTEMI iLE GRAFEN SENTEZi, GRAFEN
TAKVIYELI EPOKSI NANO KOMPOZIT URETIMi VE KARAKTERIZASYONLARI

Dog. Dr. Deniz UZUNSOY

Prof Dr. Ozgen U. Colak, Prof. Dr. Ayfer Sarag, Yiksek Lisans Ogrencisi Orkun Demir,
Ceyhun DERINBOGAZ

Makine Fakdiltesi, Mekatronik Mihendisligi Bélimui
Baslangi¢ Tarihi: 2012-11-15 Bitis Tarihi: 2014-11-15
OZET

Son yillarda, yeni bir takviye eleman olarak nanokompozit tretiminde kullanilan,
tek atom kalinliginda, bal petedi kristal yapiya sahip, iki boyutlu (2D) grafen dikkat
gekmektedir. Ustiin elektriksel, termal ve mekanik 6zelliklere sahip olmasi nedeniyle
grafen polimerlerde yeni nano takviye elemani olarak ¢ok bulylk ilgi gdérmektedir.
Grafenin fiziksel 6zelliklerinin anlasiimasi 6zellikle nanoelektronik, sensoér teknolojisi,
kompozitler, piller ve hidrojen depolama gibi pek ¢ok uygulama alani i¢in gelecek vaat
etmektedir. Bu galismanin amaci (¢ ana baslik altinda toplanabilir: (a) nano boyutlu
grafen nanotakviyesinin sentezini gerceklestirmek. (b) Sentezi gerceklestiriien grafen
takviyesinden epoksi matrisli nano kompozit tretimini gergeklestirmek (c) grafen ve nano
kompozitin dretim, yapi, ve ézellik iligkilerini belirlemek.

Nanokompozit alaninda oldukg¢a yeni bir nano takviye olan grafenin Uretiminin
gerceklestirilmesi icin elektrik ark olusturma teknigi (EAT) kullanilacaktir. Uretim
parametrelerinin grafen Uretimine etkisi incelenerek tek tabakali graphene Uretimi
gerceklestirilecektir. Sentezlenen grafen epoksi matris igerisine sonication method ile
dagitilarak epoksi- garfen nano kompoziti eldesi Uzerine cgalisilacaktir. Nano boyutlu
grafen pargacik boyut 6lgimi, XRD, SEM, TEM, FT-IR analizleri ile karakterize
edilecektir. Epoksi-grafen nano kompoziti ise XRD, SEM, TEM, FT-IR, DSC ve DMA
testleri ile karakterize edilecektir. Grafen esasli nanokompozitler sayisiz avantaja sahip
yeni ¢cok yonli malzemelerdendir. Bu sebeple kompozitin Gretiminde yapi-6zellik iligkisinin
iyi anlasilmasi bu malzemeden maksimum faydayl saglamak agisindan ©6nem
tasimaktadir.
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SUMMARY

In recent years, a single atom thick, with a honeycomb structure of the crystal, a
two-dimensional (2D) graphene got quite attention as a reinforcing element for the
production of the nanocomposites. Due to superior electrical, thermal and mechanical
properties, this new nano reinforcement have great interest. The purpose of this study
can be classified under three main headings: (a) performing the synthesis of graphene (b)
synthesis of epoxy-matrix nano-composite and (c) determining the mechanical properties
and property relations in graphene-epoxy nanocomposite.

The electric arc discharge technique will be used for the synthesis of graphene.
The effects of production parameters on a single layer of graphene will be investigated.
Graphene reinforced epoxy matrix nanocomposite will be synthesized with sonication
method. Graphene will be characterized by XRD, SEM, TEM and FT-IR analysis.
Graphene-epoxy nanocomposites will be characterized by XRD, SEM, TEM, FT-IR, DSC
and DMA tests. Due to the advantages of graphene-based nanocomposites, better
understanding of structure-property relationship of these materials is important for
obtaining maximum benefit from graphene based nano-composite materials
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Proje No: 2012-07-01-DOP01

PLASTIK EKSTRUZYON URUNLERINDE GAZ GEGIS$ OZELLIKLERININ
INCELENMESI VE GELISTIRILMESI

Prof. Dr. Mualla ONER
Doktora Ogrencisi Sileyman DEVECI
Kimya-Metalurji Fakdltesi, Kimya Mihendisligi BélimUi

Baslangi¢ Tarihi: 2012-01-02 Bitis Tarihi: 2013-01-02

OZET

Polimerik malzemelerin gaz transfer 6zellikleri gida ambalaj, medikal, sihhi tesisat
ve endustriyel uygulamalar agisindan blylk énem arz etmekte ve bu 6zelliklerin tespiti
Uzerine uzun yillardir calismalar yapiimaktadir.

Polimerlerde gaz transfer 6zellikleri polimerin kendisinin morfolojik yapisina, son Grindn
elde edilmesinde uygulanan proses sartlarina ve polimer icerisine katilan katki
malzemelerine gore degismektedir.

Akademik c¢alismalarda ve endlstriyel laboratuvarlarda polimerlerin gaz gegis
Ozellikleri genel olarak film ylzeylerde ve kartezyen koordinatlarda modellenerek
deneysel olarak olcilmektedir.

Plastik boru gibi et kalinhidi film ve membran malzemelere goére oldukg¢a yuksek,
dizlemsel olmayan silindirik koordinatlara sahip bir Grinidn gaz transfer 6zelliklerinin
belirlenmesi icin mevcut bir endustriyel test cihazi ve standart yoktur.

Silindirik koordinatlarda gaz transfer &zelliklerinin tespitine yoénelik deneysel ekipman
konusundaki eksiklik, plastik borunun endustriyel uygulamalari icin yeni Urln
gelistiriimesinde gaz transfer 6zelliklerinin tespiti Uzerine engeller olugturmaktadir.

Bu doktora galismasinda silindirik koordinatlar igin ¢ézilen kutle transfer denklemlerinin
uygulanabilecegi yine silindirik koordinatlarda gaz transfer 6zelliklerinin belirlenebilecegdi
bir test sistemi tasarlanarak imal edilecektir.

imal edilecek olan bu 6lgim sisteminde, polipropilenden imal plastik borularin
Uretim parametrelerinin ve kullanilan katki malzemelerinin gaz transfer 6zellikleri Uzerine
olan etkisi incelecek ve oksijen gazi igin gaz bariyer 6zelligine haiz bir plastik borunun
Uretilebilmesinin énindeki bilgi eksikligi giderilecektir.

Plastik boru uUretim proses parametresi olarak Uretim hizi ve sogutma profili
Uzerine cgaligilacak, bu parametrelerin plastik borunun morfolojik yapisi Uzerindeki etkisi
DSC, PALS, FT-IR gibi analiz yéntemlerinden elde edilecek kristalizasyon, oryantasyon
ve serbest hacim bilgileri ile belirlenecek ve bu bilgilerin gaz transfer 6zellikleri ile iligkisi
Uzerine calisilacaktir.

Plastik borunun gaz transfer dzelliklerini iyilestirmek igin ise plastik borunun icerisinde bir
ara katman olarak polimerik kompozit uygulamasi yapilacak, uygulanacak olan bu
kompozit yapinin morfolojik dzellikleri de bilinen yontemler ile test edilecektir.
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SUMMARY

Gas transport properties of polymeric materials are very important for food
packaging, medical devices, sanitary systems and many other industrial applications and
there are plenty of research studies to determine these properties.

These transport properties change depending on morphological properties of the
polymer matrix, the processing history of the polymer and type of fillers.

Gas transport properties of polymeric materials are determined at scientific or industrial
laboratories by using a flat film in cartesian coordinates.

There is no commercial test apparatus or international standard to investigate gas
transport properties of plastic products like plastic pipes, which have higher wall thickness
values than polymeric membranes and films and have cylindrical coordinates instead of
cartesian coordinates.

The absence of a commercial test apparatus for cylindrical coordinates induces
some difficulties to develop new plastic pipe types for industrial applications.

Under the scope of this project, a novel test apparatus to measure gas transport
properties of tubular products in cylindrical coordinates will be designed and produced
according to mathematical models deducted for flow through hollow pipe wall in
cylindrical coordinates.

Plastic pipes samples made from polypropylene will be tested to determine the effect of
processing parameters and the type of filler on gas transport properties of the pipe. In
addition to this, it is intended to produce required know-how to open up the possibility to
develop a new plastic pipe barrier to oxygen gas.

Production speed and cooling profile will be investigated as processing parameters and
the effect of these parameters on the morphology of the polymeric material will be
determined by crystallization, orientation and free volume values obtained by DSC, PALS
and FT-IR techniques.

In order to improve gas barrier properties of the plastic pipe, polymeric composite
structures will be applied as interlayer and the morphological properties of this interlayer
will be investigated by known techniques.
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Proje No: 2012-07-01-DOP02

YUZEY OZELLIKLERIi GELISTIRILEN ZEOLITLER iLE iGME SULARININ
IYILESTIRILMESI

Prof. Dr. Ulker BEKER
Doktora Ogrencisi Esra BILGIN SIMSEK,
Kimya-Metalurji Fakdltesi, Kimya Miihendisligi BélimUi

Baslangi¢ Tarihi: 2012-01-02 Bitis Tarihi: 2015-01-02

OZET

Gunumuzde temiz igme suyu eksikliginden dolayi dinya ciddi bir su krizi ile kargi
karsiyadir. Endustri kollarinin hizla gelismesi ile birlikte bu endustrilerden ¢ikan atik
sular yer alti ve yer Ustu sularini hizla kirletmektedir. EndUstriyel atik sular; metaloidler,
klorofenoller, agir metaller, benzen, naftalin, sulfonatlar gibi ¢cevre ve insan saghgdi icin
toksik etki gosteren kirlilikler icermektedir. Bu kirliliklerin giderilmesi pahali teknolojiler
gerektirmektedir. Su kirliligine neden olan agdir metal iyonlarinin gideriimesi igin;
kimyasal c¢oktirme, koagulasyon, kompleks olusturma, iyon degisimi, ekstraksiyon,
biyolojik yontemler ve adsorpsiyon gibi pek c¢ok sayida dedisik analitik yontemler
kullaniimaktadir. iyon degisimi ve adsorpsiyon islem kolayligi, diisiik maliyet ve gok
dusik derisimlerde dahi etkili olmasi nedeniyle en ¢ok tercih edilen yéntemlerdendir. Bu
yontemlerin bagarili olmasi etkili bir adsorbanin ve iyon degistiricinin gelistiriimesine
baghdir.

Zeolitlerin iyon degistirme, kataliz gibi konularda etkinligi kesfedildiginden beri,
zeolitlerle atik sulardan agir metal giderimi konusunda c¢alismalar yapiimis ve oldukga
verimli sonuglar elde edilmistir. Dogal zeolitler; katyon degisimi, molekiler elek ve
sorpsiyon gibi c¢esitli fizikokimyasal 6zellige sahip gdézenekli aliminasilikatlardir. Son on
yilda dogal zeolitler yaygin bir sekilde daha ¢ok amonyum ve agir metal gideriminde
kullaniimaktadir. Fakat sularda katyonlardan bagka kirlilik yaratan anyonlar ve organik
bilesikler de mevcuttur. Sulardan anyonlari ve organik bilesikleri gidermede dogal ve
modifiye zeolitler de kullaniimaktadir. Zeolitlerin metal oksitlerle modifikasyonu son
yillarda gittikge dnem kazanan konulardan biri haline gelmistir. Su aritim sistemleri igin
gelistirilmis nanoboyutlu metal oksitler; Fe;O, (magnetit), y-Fe.O3 (maghemit), Fe (Ill) ve
Fe(ll) oksit gruplari, TiO, ve Al (oxi)hidroksitler yapisal dzelliklerine gore agir metallerin
ve metalloidlerin giderilmesinde yiksek performans gdstermektedirler.

Manyetik olarak aktive edilmis sorbentler; metallere olan afiniteleri, oksidasyona
kars! direncleri, yuksek ylzey alani, hizli kinetik ve organik maddelerden etkilenmeme
gibi dzellikleri nedeniyle sularin arntiminda gittikge 6nem kazanmaktadirlar. Bunun yani
sira son yillarda TiO, nanopartikullleri fiziksel ve kimyasal kararliligi, dusuk fiyat, toksik
olmayisi ve korozyona karsi direncli olmasi gibi 6zellikleriyle ¢evresel uygulamalarda
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onem kazanmakta ve kabul gérmektedir. GlclU oksitleme, redoks secicilidi, ylksek foto-
kararhlik, kolay ayirma ve yuksek cekicilik —6zellikle arsenige kargsi- gibi 6zellikleriyle su
aritim islemlerinde kullanilan bir oksittir. Fe ve Ti oksitlerin yaninda Al (oxi)hidroksitler;
dogada her yerde bulunabilen ve reaktif olan, yiksek ylzey alanina ve yuk yogunluguna
bdylelikle yiksek ylzey reaktivitesine sahiptirler. Bu oksitlerin kombinasyonuyla -ylksek
afiniteye sahip Fe (hidro)oksitler, ylksek kimyasal kararliliga sahip Al (oxi)hidroksitler ve
Ti oksitler- igme sularinin artiimasinda avantaj saglayan alternatif bir ¢6zim olabilirler.

Bu calismanin amaci; (i) zeoliti 6n iglemlerden gegirerek optimum iglemi belirleme
(i) metal oksit nanopartikullerin Gretimi (10 — 50 nm) (iii) nano boyutlu metal oksit
partikiller ve 6n islemden gegcirilmis zeolitten olusan hibrit sorbentin sentezlenmesi ve
Uretilen sorbentlerle icme suyu standartlari dlglsinde inorganik  kirliliklerin
uzaklastirimasidir. Bu amagla galisma: (i) nano boyutlu metal (oxi)hidroksitlerin zeolit
Uzerine yuklenmesi ve Uretilen sorbentlerin karakterizasyonu (ii) nanopartikilllerle kapl
zeolitin adsorpsiyon potansiyelinin degerlendiriimesi, proses parametrelerinin etkisinin
incelenmesi ve modellemelerin yapilmasi ve (iii) rejenerasyon calismalari asamalarini
kapsayacaktir.
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SUMMARY

Nowadays, the world is facing water crisis due to lacking of clean drinking water.
With the fast development of various industries, a huge quantity of wastewater has been
produced from industrial processes and was discharged into water systems. Wastewater
usually contains many pollutants such as metalloids, benzene, naphthalene, sulfonates,
heavy metals which have poisonous and toxic effects on ecosystems. Removal of these
contaminants requires cost effective technologies. Many processes have been developed
for the removal of heavy metal ions from aqueous media, including chemical precipitation,
coagulation, complexions, ion exchange, solvent extraction, biological methods and
adsorption. Currently, adsorption and ion exchange is believed to be a simple and
effective technique for water and wastewater treatment and the success of the technique
largely depends on the development of an efficient adsorbent.
Natural zeolites are hydrated aluminosilicate minerals of a porous structure with valuable
physicochemical properties, such as cation exchange, molecular sieving, catalysis and
sorption. The use of natural zeolites for environmental applications is gaining new
research interests mainly due to their properties and significant worldwide occurrence.
Application of natural zeolites for water and wastewater treatment has been realised and
is still a promising technique in environmental cleaning processes. In the past decades,
utilisation of natural zeolites has been focussed on ammonium and heavy metal removal
due to the nature of ion exchange. Apart from the presence of cations in water, anions
and organic compounds are widely presented in wastewater. Natural zeolite and its
modified forms have also been reported for removal of anions and organics from water
systems. Modifiying zeolites with metal oxides have gained importance in recent years.
Nanosized metal oxides, improved for water treatment, Fe;O, (magnetite), y-Fe,O3
(maghemite), Fe(lll) and Fe(ll) oxide groups, nanosized TiO, and Al (oxy)hydroxides
(AIOOH) show high performance due to their properties.Magnetic separation technique
has been shown to be a very promising method due to their extremely small size and
high surface-area-to volume ratio and providing better kinetics for the adsorption.
Magnetically activated adsorbents are excellent candidates for combining metal binding,
selective adsorption properties. In the other hand; there is a growing consensus that TiO,
possesses a high potential for the environmental applications due to its physical and
chemical stability, lower cost, nontoxicity and the resistance to corrosion. Strong oxidizing
power of the holes, redox selectivity, high photo-stability, easy preparation and high
affinity -especially to arsenic- make TiO, a good candidate for environmental remediation.
Furthermore; Al (oxy)hydroxides are ubiquitous in nature and reactive, have high specific
surface area and charge density, and the resultant high surface reactivity. The
association of these oxides, higher binding affinity of Fe (hydr)oxides, the higher stability
of Al (oxy)hydroxides and titanium oxides, can be an advantageous alternative for
removing contaminants from drinking water.The aim of the this work is to develop novel
selective sorbents: (i) optimization of pretreatment of zeolite (ii) production of metal
(oxy/hydr)oxide nanoparticles (10 - 50 nm) (iii) synthesis of hybrid sorbents with
incorporated nanoscale metal (hydr)oxides and pretreated zeolite. There are three aims:
(i) the immobilization of the synthesized nano-sized metal (oxy/hydr)oxides nanoparticles
on zeolite and characterization of new sorbents (ii) the evaluations of adsorption
potential of the zeolite coated with nanoparticles and study the influence of specific
process parameters for the removal of inorganic pollutants and (iii) regeneration studies.
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OZET

Bor elementi, dodada karbon ve benzeri bagka elementler ile bilesik
olusturdugundan dolayi, bor mineralleri ve bilesikleri olarak bulunmaktadir. Endstride
yuksek saflikta bor Uretimi pahali ve zorlu bir surectir. Bor mineralleri i¢erdikleri ana
elementlerine bagll olarak, Kalsiyum boratlar, Magnezyum boratlar, Sodyum boratlar,
Sodyum-Kalsiyum boratlar ve diger boratli bilesikler olmak Gizere bes ana gruba ayrilirlar.
Bor minerallerinin alt gruplarindan biri olan magnezyum boratlar yapisal o6zellikleri
acisindan cok iyi 1sil ve mekanik &zellikler gdsterirler. Magnezyum boratlarin baglica
kullanim alanlari, yiksek elastik katsayisi, paslanmaya karsi direncleri ve yuksek 1si
direnci sayesinde, seramik endustrisi, deterjan bilesimleri, super-iletken malzeme
Uretimleri, hidrokarbon katalizorleri, strtinmeyi azaltici katki ve yaglar seklindedir. Ayni
zamanda ylksek bor oksit iceriklerinden dolayr Nétron ve Gama radyasyonuna karsi
malzeme Uretimlerinde de kullanilabilmektedir.

Magnezyum boratlar iki farkli yontemle Uretilebilmektedir. Bu yoéntemler
hidrotermal (sivi- hal) sentez ve termal (kati-hal) sentezi olarak adlandiriimaktadirlar.
Hidrotermal ydntemde sivi bir ortamda magnezyum oksit ve borik asitin ayr ayri
¢6zumlendirilmesi ve bir sicaklik yardimi ile reaksiyona sokulmasi prensibine dayanir. Bu
yéntemle magnezyum borat hidratlar yani kristal sulu magnezyum boratlar elde edilebilir.
Bu ¢alismanin amaglarindan bir digeri de dusuk sicakliklarda magnezyum borat Uretimini
gergeklestirmektir. Termal ydntemdeyse ylksek sicaklik firini yardimi ile hava ortaminda
bor ve magnezyum kaynaginin reaksiyona sokulmasi prensibine dayanir. Yapilacak olan
bu calismanin Kati-Hal kisminda duzgin kristal yapili bilesiklerin olusturulmasi
hedeflenmektedir.

Bu yuksek lisans tezi kapsamindaki ¢alismada; magnezyum oksit ve borik asit
kaynaklarindan hidrotermal (sivi-hal) ve termal (kati-hal) yontemleri kullanilarak dretilecek
magnezyum borat mineralleri sonrasinda X- isinlari Difraksiyon Yéntemi (XRD), Fourier
Transform Infrared Spektroskopisi (FTIR), Raman Spektroskopisi, Taramali Elektron
Mikroskobu (SEM) analizleri ile karakterizasyon calismalari gerceklestirilecek ve Uretimi
etkileyen faktorler incelenecektir.
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SUMMARY

Boron occurs with carbon and other elements as minerals and compounds in

nature. The production of high-purity boron is an expensive and difficult process in the
industry. Boron minerals can be classified in five main groups; Calcium Borates,
Magnesium Borates, Sodium Borates, Sodium-Calcium Borates and other borate
compounds.
Magnesium borates which are a sub-group of boron minerals have important thermal and
mechanical properties. Due to superior properties such as; high coefficient of elasticity,
high heat resistance, corrosion resistance, the using areas of magnesium borates are
ceramic industry, composition of detergent, production of superconducting materials,
hydrocarbon catalysts, in the friction-reducing additives in oils and insulating coating
composition. Also they can be used as the production of material against Neutron and
Gamma radiation because of high boron oxide content.

Magnesium borates can be synthesized by two different methods. These
methods are hydrothermal (liquid state) and thermal (solid state) methods. In
hydrothermal method, magnesium oxide and boric acid dissolve in a liquid and react with
the help of a temperature based equipment. Magnesium borate hydrates can be
synthesized in this method. Another aim of this method is to synthesize magnesium
borates at the lower reaction temperatures. In Thermal method, a high-temperature
furnace with air atmosphere must be used. It is aimed to synthesize the magnesium
borates with regular crystal structures.

In this study, it is aimed to synthesize magnesium borates from magnesium oxide
and boric acid using the hydrothermal and thermal methods. After the synthesizing
processes the characterization analysis will be applied
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OZET

Gelisen teknoloji ve artan nufus gibi etkin suregler sebebiyle Dinya’nin enerjiye
olan gereksinimi surekli bir artis icindedir. Fosil yakitlar hizla tikenmekte ve devirlerini
kapatmaktadirlar. Bilim adamlari yeni enerji kaynaklari arayisina girmiglerdir. Evrende en
fazla bulunan element olan hidrojen tim bu arayislarin cevabi olmustur. Hidrojen
enerjisi, petrolin vyerini alabilecek en iyi temiz enerji kaynagidir; fakat pratik
uygulamalardaki kullaniminin yayginlastiriimasi i¢in asilmasi gereken en énemli problem
depolanmasidir.

Ozellikle, dusik agirlikli kompleks hidriirler yiiksek hacimsel ve kiitlesel depolama
kapasiteleri, hizli kinetik 6zellikleri, diglk hidroliz ve dehidrojenasyon sicakhgi, dusuk
agirlik ve kararlilik gibi 6zellikleri nedeniyle geleneksel hidrojen depolama ortamlarina ilgi
cekici alternatif sistemlerdir.

Kompleks hidrurler; hidrojenin ve 1,2,3 grubu hafif metallerin (Li, Na, B, Al, ...
kombinasyonu olup borhidrirler, amonyum boranlar, alanatlar, amitler ve alanler olmak
tzere siniflandirimaktadir. Genel olarak, kompleks hidrirlerde depolanan hidrojenin
salinim kinetigi katalizér kullanimi ile gelistiriimektedir.

Bu calismada Co-B temelli katalizérlerin farkli Co (CoCl,. 6H,0, CoSO,.7H,0 ve
CoNO3.6H,0 ) ve B (NaBH,, H3BOs, B,O3) kaynaklari kullanilarak kimyasal indirgeme,
¢Oktirme, kati-hal, ultrases ve sol-gel yontemleriyle sentezlenecek ve yapisal 6zellikleri
karakterize edilecektir. En uygun yapisal 6zelliklere sahip katalizor belirlenerek, sodyum
borhidrir (NaBH;) ve amonyum borhidrir (NH3BHs)'Un hidrolizi gerceklestirilecektir.
Hidroliz reaksiyonun kosulari optimize edilerek kinetik parametreler belirlenecektir.

Bununla beraber dlkemizin bor kaynaklar; hidrojen enerji sektoriinde katma
degeri yuksek, stratejik dneme ve pazar payina sahip bir Urin olan metal igerikli
katalizorlerde kullanimi gerceklestirilerek Ulkemiz bilimsel ve teknolojik alanda o6ncl
konuma gelmesine katkisi olacaktir.
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SUMMARY

Energy requirement of the World is increasing day by day cause of the active
proses like improvement of technology and rising of population. Fossil fuels have been
consumed in a fast way. Scientists have been searching new energy sours. The answer
of these searching is hydrogen is most founded element in the World. Hydrogen energy is
most eco-friendly energy source that could replace with oil. Yet there are some obstacles,
have to solve, about the deposition of the hydrogen.

Especially, light weight complex hydrides are becoming so popular hydrogen
storage medium as they have some useful characteristics like great volumetric and
gravimetric deposition capacities, fast kinetic characteristics, and low temperature of
hydrolyze/dehydrogenation, light weight and stability.

Complex hydrides are combination of the hydrogen and 1, 2, 3 group light metals
(Li, Na, B, Al ,...) and also classified as boron hydrides, alanats, amides and alans.
Generally, kinetic of hydrolyze of the hydrogen, is deposited in complex hydrides, could
be improved by catalyst.

In this study Co-B based catalyst are produced kind of methods as chemical
induction, impregnation, solid state, ultra wave and sol-gel by different source of Co
(CoCl,.6H,0, CoS0,4.7H,0 and CoNO3.6H,0) and B (NaBH,4, H;BO3, B,O3). And then the
catalyst’'s structure properties are characterized. The catalyst, have best structural
properties, is determined and sodium boron hydride (NaBH4;) and ammonia borozane
(NH3BH3) are hydrolyzed by usage of the catalyst. Hydrolysis reaction’s conditions are
optimized so kinetic parameters are determined.

Still our country’s boron source use syntheses of metallic based catalyst products
are high add-value, strategic importance and market share. Result of this usage will help
to our country’s to become leader in the area of science and technology.
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OZET

Kahve, organoleptik 6zellikleri ve uyarici etkileri nedeniyle dinyadaki en poptler
iceceklerden birisidir. Bu nedenle, kahve telvesi de 6 milyon tonluk yillik Gretimle dinya
capindaki en dnemli atik haline gelmistir. Bu blylk miktardaki kahve atiginin dikkate
alinmasi, bu maddenin tekrar kullaniminin saglanmasi agisindan énemlidir.

Aslinda, internette kahve telvelerinin kullanimina ait bilimsel olarak
desteklenmemis ¢ok fazla bilgi vardir. Bu bilgilere gére, kahve telvesi; kot kokularin
giderilmesinde, sUmuUkli bdceklerin ve salyangozlarin uzaklastiriimasinda, dokuma ve
kagidin boyanmasinda, gubre olarak, mobilya ¢atlaklarinin kapatiimasinda, peeling araci
olarak, ev hayvanlarindan pirelerin uzaklastirimasinda, mantar Uretiminde
kullanilmaktadir. Bazi kahve Ureticileri ise telveleri yakarak kendileri icin gerekli sicak su
ve buhar Uretiminde kullanmaktadir. Buna ragmen telvelerin kullanimiyla ilgili detayl
bilimsel arastirmalar pek fazla degildir. Ornegin, kahve telvesinden biodizel Uretilmis ve
cevre sartlarinda 1 aydan fazla kararl halde kaldigi gézlenmistir. Kahve telveleri, atik su
uygulamalarinda katyonik boyanin uzaklastiriimasi igin adsorban olarak kullaniimigtir. Bu
atigin antioksidan aktivitesi farkli analitik cihazlarin kullanimi ile arastiriimigtir.

Bu nedenle, 6nerilen bu projenin amaci, kahve telvelerinden degerli trlnler elde
etme konusunda etkili bir yontem gelistirmektir. Oncelikli olarak, telvelerin igerdigi yag,
degisik ¢dzlcu ortamlarinda ekstrakte edilecektir. Analitik ydntemler, son Grtinin kalitesi
ve verim arasindaki iliskinin tanimlanmasinda kullanilacaktir. Oksidasyon kararhligi ise
Rancimat 743 kullanilarak tespit edilecektir. Daha sonra, klasik transesterifikasyon
yonteminin kullanildigi biodizel Uretimi ile ilgili ¢alismalar gergeklestirilecektir. Bu
calismada, kahve telvesinin yagi hammadde olarak kullanilacaktir. Max. verimi elde
etmek igin yag:alkol, reaksiyon zamani, katalizér miktari vb. parametrelerin etkisi
arastirilacaktir. FAME’in kalitesi ise EN 14214’e goére tespit edilecektir. Dinyanin
blylyen diger bir sorunu da temiz su kaynaklari ve su kalitesidir. Bu nedenle, son olarak
atik su problemi ile ilgilenilecektir. Peynir alti atik suyu, karasu ve tekstil atik sulari gibi
atik sularin aritilmasi icin kahve telveleri kullanilacak ve sonuglari TOC analizine dayali
olarak degerlendirilecektir. Bu agamada, atik sudaki organik yik ve tip hakkinda en iyi
bilgiyi veren IL 550 TOC-TN analiz cihazi kullanilacaktir.

Tdm deneylerde, Starbucks® magazalarindan (espresso ve filtre kahve érnekleri)
ve Kurukahveci Mehmet Efendi ve Mahtumlar’ndan (Turk kahvesi) temin edilen kahve
telveleri  kullanilacaktir. Calismalar, ylksek lisans tez c¢alismasl gergevesinde
yuratulecektir. Sonug olarak, kahve telvelerinden degerli Urtnler elde edilecek ve genis
capli bir geri kazanim ¢6zUmu Uretilmeye calisilacaktir.
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SUMMARY

Coffee is one of the most popular beverages all over the world due to its
organoleptic characteristics and stimulating effects. Therefore, spent coffee grounds, the
solid residues obtained from the treatment of coffee powder with hot water to prepare
instant coffee, are also the main coffee industry residues with a worldwide annual
generation of 6 million tons. Considering this huge amount of coffee residue produced all
over the world, the reutilization of this material is an important subject.

Indeed, so many different activities, which have not been scientifically
investigated, in the internet have been ascribed to spent coffee grounds. According to this
information, spent coffee grounds are used as a deodorizer to get rid of bad smells;
insect repellant for snails and slugs; to dye for fabric and paper; as a soil conditioner; as a
dust inhibitor; with olive oil as a cellulite reducer; to remove furniture scratches; as an
exfoliant for skin; to repel fleas of pets; to grow mushrooms. Furthermore, some coffee
manufacturers are also burned these grounds to heat water and generate steam that is
used in the manufacturing process. However, utilization of spent coffee grounds has not
been scientifically investigated in detail. For instance, biodiesel was produced from spent
coffee grounds, and it was found to be stable for more than 1 month under ambient
conditions. Spent coffee grounds were also considered an inexpensive and easily
available adsorbent for the removal of cationic dyes in wastewater treatments. The
antioxidant activity of this waste was investigated by using different analytical
equipments.

Therefore, the main objective of the present project is to provide an efficient
method for producing high-value products from spent coffee grounds. Primarily, oil of
spent coffee grounds will be extracted by using different kinds of solvents. Analytical
methods will be used for the determination of the quality of the final product and
extraction yield. The oxidation stability of oil will also be determined by using Rancimat
743. Secondly, studies dealing with biodiesel production using a typical transesterification
process will be performed. Oil of spent coffee grounds will be evaluated as a potential
feedstock. To get maximum vyield, the influence of parameters such as ratio of oil:alcohol,
reaction time, amount of catalyst, etc. will be investigated. The quality of FAME will be
determined according to EN 14214. There is a growing worldwide concern over fresh
water sources and water quality. Therefore, thirdly, we will be interested in waste water
problem. Treatment of wastewaters such as whey wastewater, olive mill wastewater, and
textile wastewater by using spent coffee grounds will be investigated based on the results
of TOC analysis. In this section, IL 550 TOC-TN Analyser providing specific information
about the type and origin of organic loads in wastewater will be used.

In all experiments, spent coffee grounds (espresso and filter coffee) which are
provided by Starbucks® coffee shops and (Turkish coffee) Kurukahveci Mehmet Efendi
Mahdumlari will be used. Studies will be held in conjunction with a master thesis.
Consequently, valuable products will be obtained from spent coffee grounds, and
comprehensive recycling solutions will be tried to develop.
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OZET

Bu calismada 50/70 penetrasyonlu TUPRAS bitimii modifiye edilecektir. Bitim
modifiyesi icin DUPONT firmasinin reaktif elastomerik terpolimer (Elvaloy RET), Etilen
propilen dien monomer (EPDM) ve polipropilen (PP) polimerleri kullanilacaktir. Elde
edilen modifiye bitim karisimindan farkli stirelerde numuneler alinarak, her bir numuneye
penetrasyon, yumusama noktasi, duktilite ve elastik geri ddnme testleri yapilacaktir. Saf
bitim, %2 Elvaloy RET, %1 EPDM ve %1 PP igeren modifiye bitimden gerekli gorilen
numunelere IR spektrumu (FT-IR) ve termogravimetrik analiz / diferansiyel termal analiz
(TG/DTA) yapilacaktir. Bitim modifiye edildikten sonra penetrasyon ve duktilite
degerinin azalacadl, yumusama noktasi ve elastik geri dénmenin arttacadi
ongorulmektedir.

SUMMARY

In this study, 50/70 penetration graded bitumen will modify. Reactive elastomeric
terpolymer (Elvaloy RET) of DUPONT company, ethylene propylene diene Monomer
rubber(EPDM) and polyprobylene (PP) polymers use in bitumen modified. Samples take
from the obtain modified bitumen mixture in specific hours. Penetration, softening point,
ductility and elastic recovery tests apply on each sample. The virgin bitumen modified,
and it predict that penetration and ductility values decrease while softening point and
elastic recovery increase.
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OZET

Uriner bélgede tas olusmasi diinya genelinde %10 gériinme yiizdesine sahip, gok
yaygin bir hastaliktir. Kalsiyum oksalat Uriner bélgedeki patolojik kristal olusumunun ana
bilesenini olusturur. idrar taslari idrarda ¢éziinemeyen ve atilamayan kristallerin bir araya
gelmesiyle olusur. GlinimUzde idrar taglarinin blyik ¢ogunlugunu ortadan kaldirabilecek
etkin tedavi yollarn bulunsa da bu problem pek ¢ok insani etkilemeye devam etmektedir.
Kalsiyum oksalat taglarinin olusumunun engellenmesi i¢in birgok ¢calisma yapilmaktadir.

Son yillarda tipta ve besinlerde kullaniimak Uzere dogal katki maddelerinin
arastiriimasinda énemli bir artis olmustur. Halen dinyada birgok ila¢ firmasi geleneksel
halk ilaclarindan yola g¢ikarak, bunlarin tesir guglerini ve iglerindeki etken maddeleri tespit
etmek icin ¢alismalar yapmaktadir.

Bu calismada, ciddi bir klinik sorun oldudu igin biyomineralizasyonda
arastirmacilarin ilgisini ¢ceken idrar ve bobrek tasi sorununun ¢ézimuine katki saglamak
amaciyla bazi dogal katki maddelerinin (misir puskuld, kayisi sapi, avakado yapragi)
kalsiyum oksalat kristal kinetigi ve morfolojisine etkisi laboratuar ortaminda (in vitro
kosullarda) incelenecektir.

SUMMARY

Urolithiasis is a common disease that has 10% sighting frequency in the world.
Calcium oxalates are the main components of pathological deposits in the urinary tract.
The urinary stones are comprised of the crystals not resolved or disposed in the urine.
Today there are some treatment types that can take away the kidney stones, however
this problem is still affecting many people. Many studies have been done to prevent the
formation of calcium oxalate stones.

In recent years, there has been a significant increase in the investigation of
natural additives to use in medicine and foods. Still, many drug companies in the world
have been working about traditional folk medicines to identify their active substances and
degree of effect.

In this study, the effects of some natural additives (corn silk, avocado leaves,
cherry stem.) on crystal kinetics and morphology of calcium oxalate will be investigated in
vitro in order to contribute to the solution of the urolithias attracted by researchers of
biomineralization due to the being a serious clinical problem.
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OZET

Polimer-kil nanokompozitler kilin nano boyutlarda; kiguk boyutlu veya genis
ylzey alani yapisina baglh olarak arttiriimis fiziksel ve kimyasal 6zellikleriyle son yillarda
buyuk ilgi duyulan bir alan haline gelmistir. Kil bazli nanokompozitler gelismis mekanik,
termal ve optik 6zellikler gdstermektedir. Bu urlnler otomotiv, havacilik ve uzay, tasima,
yap! endustrileri ve elektronik Urlnler gibi kullanim alanlari olarak da genigleyerek
yayginlagsmaktadir.

Bu calismada, maleik anhidrit ve pristin kil agili Etilen Propilen Diene Monomer
(EPDM) bazli nanokompozitler hazirlanarak, XRD, FTIR, DSC ve TGA ile
karakterizasyonu yapilacaktir. Ayrica, hazirlanan nanokompozitlerin mekanik ve termal
Ozelliklerine etilen icerigi, molekdl agirligi, t¢ginct monomer secimi, dallanma tipi, cesitli
katki icerigi ve ¢esitli capraz baglanma proseduirlerinin etkisi incelenecektir.

SUMMARY

Polymer-clay nanocomposites (PKNs) have attracted a lot of attention with their
improved physical and chemical properties due to small size or large surface area of the
kil with nanoscale dimension. Clay based nanocomposites have shown enhanced
mechanical, thermal and optical properties. These materials have widened the range of
their applications in areas such as the automotive, aerospace, transportation,
construction industries and electronic products.

In this study, maleic anhydride and pristine grafted EPDM based clay
nanocomposites will be prepared and characterized by XRD, FTIR, DSC and TGA. In
addition to that to determine the effect of ethylene content, molecular weight, selection of
third monomer, branching type, various additives content and various cross-linking
procedures on mechanical and thermal properties of nanocomposites.
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KATKILI MATRIS POLIMERIK MEMBRANLARIN HAZIRLANMASI VE GAZ AYIRMA
OZELLIKLERINIiN INCELENMESI
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OZET

Son yillarda membran teknolgjisinin gelisimi ve kullanim alaninin artmasi ile

birlikte, Ustin 6zelliklere sahip membran malzemelerinin dUretimine iligkin ¢calismalar 6nem
kazanmistir. Membran materyalinin uygulama alanlari ters osmoz, filtrasyon, diyaliz,
pervaporasyon ve gaz ayirmadir. Son on yilda, gaz ayirma islemlerinde polimerik
membranlarin ekonomik, rahat ve etkili sekilde kullanimi buylk o&l¢clide artmaktadir.
Havadan azot ve oksijen zenginlestirme, azot, karbon monoksit ve metan karisimlarindan
hidrojenin alinmasi, dodal gazdan karbon dioksitin uzaklastiriimasi ve havadan ugucu
organik bilegenlerin uzaklagtiriimasi igin polimer membranlarin ticari kullanimlari yaygin
sekilde rapor edilmektedir. Bu uygulamalarda polimerik membranlar, yiksek akilar ve ¢ok
iyi secicilikleri ile guvenle kullaniimaktadir.
Membran yapiminda kullanmak Uzere materyaller secilirken gecirgenlik ve segicilik
Ozelliklerinin yiksek, mekanik, 1sil ve kimyasal dayaniminin istenen dizeyde olmasi ve
secilen materyalin islenebilme 6zelligine sahip olmasi gerekmektedir. Materyalin segiciligi
en 6nemli Olglt olurken basarili ve ticari olarak kullanilabilir olmasi da diger bir dnemli
Olcuttur. Membran arastirmalarinda secilen materyaller igin bu kriterlerin saglanmasi
amaclanmaktadir. Bu nedenle, Ustln 6zelliklere sahip polimerik malzemelerin Uretimine
iliskin calismalar dnem kazanmaktadir. Yuksek secicilik ve gecirgenlik elde etmenin bir
diger yolu da polimer matrisine silika gibi nano boyutlu katki maddeleri eklemek ya da
polietilen glikol (PEG) gibi ikinci bir polimeri ana polimer matrisine ekleyerek karisim
membran matrisi olusturmaktir. Son yillarda buna benzer calismalar yapilarak membran
malzemelerinin ayirma &zelliklerinin gelistiriimesi Gzerinde durulmaktadir.

Bir polimer matrisine ikinci bir polimerin eklenmesiyle hazirlanan materyallerin
veya nano boyutlu inorganik dolgularin dagitiimasi ile hazirlanan polimer-inorganik
nanokompozit materyallerin, gaz ayirma islemleri icin membran materyali olarak
kullanimlari incelenmektedir ve galismalar polimerik membranlarin ticari problemlerine
¢6zim sunabilme potansiyeline sahip olduklanni gdstermistir.  Nanokompozit
membranlarin gaz ayirma performanslari, kimyasal modifikasyonlarla daha da
gelistirilebilir. Nano boyutlu inorganik dolgu maddelerin ylzeylerinin organik fonksiyonel
gruplar ile modifiye edilmesi hem inorganik nanopartiklllerin polimer matrisinde daha iyi
dagilmasini hem de istenilen segicilik ve gegirgenlikte penetrantlarin absorbsiyonunu ve
tasinimini saglamaktadir.
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Bu calismada, poli(etereterketon) (PEEK) polimer matrisine poli(kaprolaktandiol) (PCD)
ve poli(etilenglikol) (PEG) ekleyerek PEEK/PCD ve PEEK/PEG gaz ayirma membranlari
hazirlanacak ve gaz ayirma performanslari incelenecektir. Membran matrisi olarak PEEK
ile birlikte farkli molekdl agirliklarina sahip polietilen glikol kullanarak ya da kullanmadan
silika nanopartikilleri eklenerek nanokompozit membranlar ¢ozelti dokim ydntemiyle
hazirlanacaktir. Tez calismasi kapsaminda nanokompozit membran hazirlamak amaciyla
polimerik matrise eklenmek Uzere sol-jel yontemi ile farkli ylzey gruplari iceren silika
nanopartikiilleri sentezlenecektir ve membran matrisine farkli miktarlarda eklenecektir. ilk
olarak, hazirlanan polimerik membranlarin yapilarindaki silika miktarinin, PCD miktarinin
ve PEG molekul agirligi ve konsantrasyon degisimlerinin membran morfolojisi ve ayirma
dzellikleri (izerine etkileri incelenecektir. ikinci olarak, hazirlanan nanokompozit
membranlarin gaz tasinimi dzellikleri membranlarin gegirgenlik ve secicilikleri belirlenerek
incelenecektir. Membranlarin gaz ayirma performanslarinin belilenmesi amaciyla sabit
hacim-degisken basing yontemi ile 6lgim yapan gaz gegirgenlik sisteminde H,, O,, No,
CH,4 ve CO, saf gazlarinin gegirgenlikleri dl¢Ulecektir ve segicilikleri hesaplanacaktir.
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SUMMARY

In recent years, with developing of membrane technology and increasing of
usage area, researches about producing materials that have excellent properties gain
important. The usage area of membrane material is filtration, reverse osmosis, dialyze,
pervaporation and gas separation.Recent ten years, effective, economic and comfortable
application of polymeric membranes is increased widely. Enrichment nitrogen and oxygen
from air, separation of hydrogen from nitrogen, carbon monoxide and methane mixer,
removing carbon dioxide from natural gas and removing volatile compounds from air are
wide applications for commercial applications of polymer membranes. In these
applications, polymer membranes are used with high fluxes and excellent selectvities
confidently.

While the membrane material is selecting, high permeability and selectivity
properties, optimum mechanical, thermal and chemical strength, processability is
required. Membrane material is to be both selective and commercially applicable. In
membrane researches, the aim is to provide these criteria. Because of that, researches
about membranes which have excellent properties gain important. A way to achieve high
selectivity and permeability is to add nano scale particles like silica to polymer matrix or
add to another different type polymer like polyethylene glicol (PEG) to polymer matrix for
getting copolymer structure. Recent years, similar researches are made effort developing
membrane separation properties.

In this work, it will be prepared gas separation membranes with high selectivity and high
permeability.

Polymer-inorganic nanocomposite materials, herein defined as inorganic
nancfillers dispersed at a nanometer level in a polymer matrix, have been investigated for
gas separation, and have the potential to provide a solution to the trade-off problem of
polymeric membranes. The gas separation performance of nanocomposite membranes
can be further enhanced by chemical modification. For instance, the introduction of
organic functional groups on an inorganic filler surface sometimes contributes to not only
a better dispersion of the inorganic material in the polymer membrane, but also a better
absorption and transportation of penetrants, which results in favorable selectivity and
permeability.

In this work, polyetheretherketones (PEEK)/polycaprolactonediol(PCD) and
polyetheretherketones (PEEK)/polyethyleneglycol (PEG) gas separation membranes will
be prepared by adding polycaprolactonediol(PCD) and polyethyleneglycol (PEG) to
polymer matrix and their gas separation performances will be determined.
Nanocomposite membranes will be prepared by solution-pouring method by using
polyethyleneglycol that have different molecular weights with amorphous polymers as
membrane matrix or without using just by adding silica nanoparticles. Within the context
of thesis study, silica nanoparticles that contain different surface groups will be
synthesized by the sol-gel process and then they will be added to membrane matrixs with
different amounts.

Primarily, the effects of silica and PCD amounts in structure of polymeric
membranes, molecular weight of PEG and concentration changes on membrane
morphology and separation properties will be investigated. Secondarily, some trials will
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be practiced with the aim of improving permeability and selectivity of polymeric or
nanocomposite membranes. The permeability of these pure gases: H,, O,, N, CH, and
CO, will be measured and their selectivities will be calculated by constant volume-
variable pressure method to determine the gas separation performances of membranes.
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CAM YUZEYLER iGiN FONKSIYONEL Y[]ZEY_ KAP_LAMA_MATERYALLERiNiN
HAZIRLANMASI VE GELISTIRILMESI
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OZET

Bu proje galismasinda su ve yag itici (hidrofobik/oleofobik), kolay temizlenebilme,
yuksek cizilme direnci ve leke tutmayan O&zelliklere sahip kaplama materyallerinin
hazirlanmasi ve cam yuzeylere kaplanmasi hedeflenmistir. Kaplanmis cam ylzeylerin bu
Ozelliklerine, yuzeyin kimyasal bilesiminin degistiriimesi ile elde edilecek nano ve mikro
ylzey parizlaluginan etkileri incelenecektir. Tasarlanan kaplama malzemelerinin
gerceklestiriimesi  amaciyla farkli nano ve mikro ylzey parazlilide sahip
hidrofobik/oleofobik kaplama malzemesi formulasyonlari hazirlanacaktir. Televizyon
ekrani, otomobil cami, dokunmatik ekranlar, buzdolabi ve firin kapag ylzeyleri igin yeni
Ozelliklere sahip urlnler elde etmek amaciyla su ve yag itici camlarin yuzey kaplama
islemi floroalkilsilan esasli olacaktir. Floroalkilsilanlar, UV direnci, asinma direnci ve
kimyasal direng gibi yliksek dayanikliliga ve leke tutma direnci ile kolay temizlenebilme
6zelligine sahip olmalari nedeniyle tercih edilmektedir. Lotus yapradina benzeyen yuzey
morfolojisini elde etmek amaciyla kaplama malzemesinin yilzey purGzlaliga ve
dayanikhligi, floroalkilsilanlar (floro-polihedral oligomerik silseskioksan, FPOSS),
floroalkoksisilanlar (FAS) ve farkli 6zelliklerde hidrofilik/hidrofobik silika nano partikulleri
kullanilarak kazandirilacaktir. Onerilen gesitli hidrofobik/oleofobik kaplama malzemeleri
sprey-kaplama (spray-coating) ve spin-kaplama (spin-coating) yontemleri ile
hazirlanacaktir ve en uygun kaplama teknigi belirlenecektir. Kaplanan cam yuzeylerin
hidrofobik/oleofobik 6zelligi temas agisi ve serbest yilzey enerjisi Olcimleri ile
incelenecektir. Bu Ozellikler ile hazirlanan kaplama malzemesi bilesimi ve proses
parametreleri arasindaki iliski arastirilacaktir. Kaplama islemi sonucu elde edilen cam
yuzeylerin morfolojisi, fiziksel ve kimyasal 6zellikleri; taramali elektron mikroskobu (SEM),
gecirmeli elektron mikroskobu (TEM) ve Fourier transform infrared spektroskopi (FTIR)
analizleri ile karakterize edilecektir. Hazirlanan kaplamalarin farkli parametrelere bagl
dayanikhligini belirlemek amaciyla cesitli fiziksel testler (film kalinhidi, yayima ve
gorunds, tutunma, sertlik, ¢iziime direnci, parlaklik ve kirlenme yeterliligi), kimyasal testler
(deterjan direnci ve deterjan/alkali silme dayanimi), yaslandirma testleri (ultraviyole etkisi
ve sicaklik dayanim direnci), leke ve parmak izi testleri yapilacaktir. Sonug¢ olarak,
¢alismanin endustriyel boyuta tasinmasi igin arastirma, gelistirme ve ekonomik katkilari
incelenecektir., Bu sayede, ylzeye istenilen Ozellikleri kazandiracak kaplama
malzemesinin belirlenerek en uygun yodntem ile cam ylzeye kaplanmasina iligkin
ayrintilar sanayinin hizmetine sunulabilecektir. Bu g¢alismanin ayrintilarinin ginimuz
teknolojisinde endustriyel gereksinimleri karsilamak i¢cin cam yuzeylere istenilen 6zellikleri
kazandirmak amaciyla yapilan kaplama isleminin endustriyel cam ylzey kaplama
prosesleri agisindan onemli avantajlar sunacagi disutnulmektedir.
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SUMMARY

The aim of this project is to prepare coating materials having
hydrophobic/oleophobic, easy to clean, high scratch resistant and stain repellent
properties for glass substrates. The effects of surface nano and micro roughness
obtained by varying the chemical composition of surface on these properties of coated
glass substrates will be investigated. To perform of the designed coating materials in this
project, the formulations of hydrophobic/oleophobic coating material having different
surface nano and micro roughness will be prepared using glass as a substrates. To
obtain of the products having novel properties the surface treatment of water and oil
repellent glass surfaces will be based on fluoroalkylsilane for using a television screen,
automobile window, a touch screen, an element of a refrigerator, and an oven door.
Fluoroalkylsilanes are preferred for glass surfaces because of their high durabilities such
as UV resistance, abrasion resistance and chemical resistance, and easy to clean and
stain repellent properties. Surface roughness will be introduced by means of various
hydrophilic or hydrophobic silica nanoparticles and fluoroalkylsilanes (fluoro-polyhedral
oligomeric silsesquioxanes FPOSS) and fluoroalkoxysilane (FAS)) using a double
morphology topography mimicking the Lotus leaf. After preparation of coating material
formulation, the proposed various hydrophobic/oleophobic coatings will be applied on
glass substrates using spray- and spin-coating methods and the suitable coating method
will be determined. Hydrophobicity/oleophobicity of coated glass substrates will be
evaluated by contact angle, sliding angle and free surface energy measurements.
Furthermore, the relationship between coating material composition and process
parameters will be investigated. At the end of the coating process, surface morphologies,
physical and chemical properties of coated glass substrates will be characterized by
using scanning electron microscopy (SEM), transmission electron microscopy (TEM), and
Fourier transform infrared spectroscopy (FTIR) analysis. To determine of the durability of
coated glass substrates related to different parameters, it will be performed by various
physical analysis (film thickness, creep and appearance, adherence, toughness, scratch
resistant, brightness and staining efficiency), chemical analysis (detergent resistant, and
detergent/alkali wiping durability), aging analysis (UV effect and heat durability resistant),
stain and fingerprint analysis. Finally, extension of this work to industrial scale, and its
contributions to research and development and economy will be discussed. Hence, the
details related to the suitable coating materials and methods for glass surface coating to
enhance the desired properties to glass surface will be offered to industrial employment.
The details of this study will offer several advantages to industrial coating processes for
glass surfaces in order to gain the desired properties to glass surfaces to provide the
present technology requirements.
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OZET

Bu calismada 50/70 penetrasyonlu TUPRAS bitiimii modifiye edilecektir. Bitim
modifiyesi icin DUPONT firmasinin reaktif elastomerik terpolimer (Elvaloy RET), hali
atigi ve termoplastik elastomer ( enplast firmasi atigi) polimerleri kullanilacaktir. Elde
edilen modifiye bitim karisimindan farkli stirelerde numuneler alinarak, her bir numuneye
penetrasyon, yumusama noktasi, duktilite ve elastik geri ddnme testleri yapilacaktir. Saf
bitim, %2 Elvaloy RET, %1 Atik hali ve %1 ,Atik termoplastik elastomer iceren modifiye
bitimden gerekli gérilen numunelere IR spektrumu (FT-IR) ve termogravimetrik analiz /
diferansiyel termal analiz (TG/DTA) yapilacaktir. Bitim modifiye edildikten sonra
penetrasyon ve duktilite dederinin azalacadi, yumusama noktasi ve elastik geri
dénmenin arttacagdi 6ngdrilmektedir.

SUMMARY

In this study, 50/70 penetration graded bitumen will modify. Reactive elastomeric
terpolymer (Elvaloy RET) of DUPONT company,wasted carpet and wasted thermoplastic
elastomer use in bitumen modified. Samples take from the obtain modified bitumen
mixture in specific hours. Penetration, softening point, ductility and elastic recovery tests
apply on each sample. The virgin bitumen modified, and it predict that penetration and
ductility values decrease while softening point and elastic recovery increase
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OZET

Baklagillerin, ¢ok ylksek besleme kalitesine sahip olmalarina ragmen, dinyadaki
tiketim miktari azalmaktadir. Tuketimdeki bu azalmanin sebebi, uzun hazirlama ve
pisirme sdresi, sindirim sisteminde gaz olusumu ve bazi beslenme problemlerinden
kaynaklanmaktadir. Baklagillerde pisirme slresini azaltmak ve yapilarinda bulunan anti
besinsel maddeleri ortadan kaldirmak igin pisirme isleminden 6nce, suda islatma iglemi
uygulanmalidir. Gidalarin su alma islemi yani rehidratasyon islemi, gidanin tiketiimeden
once desorplanan su miktarinin tekrar geri kazandirilmasi icin gerekmektedir.
Rehidratasyon sirasinda gidalarin su alma 6zelliklerinin anlasiimasi sonraki uygulanacak
islemlerde ve nihai Urtn kalitesinde blylk énem tagimaktadir. Gidalarin su alma iglemi
icin uygulanan geleneksel yontemler yerine, zamandan tasarruf etmek ve gidanin besin
degerini kaybetmeden eski 06zelliklerini tamamen kazanmasini saglamak amaciyla
alternatif ydntemler aragtiriimaktadir.

Gergeklestirilecek olan bu projede, alternatif ydéntem olarak sonikasyonun
rehidratasyon islemi Uzerine etkisi incelenecektir. Sonikasyon ortaminda baklagil olarak
kuru fasulyenin rehidratasyon islemine ydnelik deneysel calismalar gerceklestirilecektir.
Optimum rehidratasyon islemini saglayan proses parametreleri belirlenecektir. Ayrica,
deneysel verilerden yararlanilarak su alma kinetigi incelenecek ve ilgili matematiksel
modeller kurulacaktir.
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SUMMARY

The amount of consumption of legumes is reduced in the world, although their
high nutritional quality. This decrease in the consumption is based on the long
preparation and cooking time, gas formation in digestive system and some anti-nutritional
factors. Soaking is applied before cooking process to decrease the cooking time of
legumes and to remove the anti-nutrients of legumes. Water absorption of foods, the
rehydration process, is needed to gain back the amount of desorbed water before its
consumption. Understanding water absorption in foods during rehydration has practical
importance since it affects subsequent processing operations and the quality of the final
product. Instead of the conventional method, alternative methods are being investigated
in order to get the prior characteristic completely without losing nutritional values of foods
and to save the time.

In the present project, the effect of sonication treatment, which is an alternative
method, on the rehydration process will be investigated. The experimental studies will be
performed for the rehydration process of dry bean under sonic treatment. Optimum
conditions will be determined for rehydration process of dry beans. Moreover, the water
absorption kinetic will be investigated and the related mathematical models will be
developed.
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OZET

Demir-gelik sektoriinde klasik peletler yiksek sicakliklarda pisirilerek, yuksek
firrna beslenmekte ve pik demir Uretimi gergeklestiriimektedir. Son yillarda ise alternatif
demir celik Uretim yodntemlerin gelismesi ile birlikte klasik peletlerin yerine sogukta
sertlesebilen peletler ve redukleyici madde ilaveli kompozit peletler gelistiriimistir. Bu yeni
yontemler sayesinde, diuslk kalitedeki hammaddelerin kullaniimasi saglanacak, isletim
maliyetleri disecek, daha hizli Uretim gerceklesecektir. Ayrica demir celik Uretiminde
kullanilan yiksek sicaklikli firinlarin yerini alabilecek yeni teknolgjiler ortaya ¢ikacak ve
yuksek verimlilik elde edilecektir.

Redikleyici ve katki maddesi katilarak elde edilen kompozit peletler, nispeten
kisa surelerde (20 dk.’dan 3 saate kadar) ve nispeten dusuk sicakliklarda (1000-1400°C)
proses edilerek Urtin elde edilir.

Yuksek miktarlarda kok tlketimi ve bunun sonucu artan maliyetler demir-gelik
sektorindeki en buyuk sikintilardan biridir. Cevreye zarari olan ve tiketimi giderek artan
PET atiklarinin, pellet binyesine kokun yerine redukleyici olarak kullanilmasiyla, hem
PET’in geri donisimu saglanarak ¢evrede yaratacagi zararlarin énline gegilmesine hem
de demir-celik Uretiminde kok tiketiminin azaltiimasina dolayisiyla maliyetlerin
disurilmesini hedeflenmektedir. Ayni zamanda yanma sonucu olusan gazlarin fiziksel ve
kimyasal analizleri yapilarak agiga ¢ikan gazlarin temizlenmesi Uzerine ¢alisilacaktir.
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SUMMARY

In iron-steel industry common pellets, which are treated at high temperatures, are
fed to the blast furnace and used for pig iron production. Recently due to the
development of alternative iron and steel production techniques, cold bonded pellets and
composite pellets which include reductant material were developed. The use of low-
quality raw materials will be provided, operating costs will decrease, production will be
done more quickly with these new technologies, Also new technologies which can be
replaced with the high temperatures ovens will be developed and high efficiency will be
achieved.

Composite pellets which are produced by using reductant and additive materials

are reduced at relatively low temperatures (1000-1400°C) and for relatively short periods
(20 min. — 3h.).
High amount of coke consumption and increased costs because of this are the biggest
problems of iron-steel industry. The usage of PET wastes which their amount is
increasing and harmful to the environment in pellet structure as reductant instead of coke
provides not only recycling of PET which can reduce harmful effects to the environment
but also decreasing consumption of coke in iron-steel industry, so it is intended to reduce
costs. Also cleaning of released gases are being worked by making physical and
chemical analyzes of combustion gases.
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Proje No: 2012-07-01-GEP01

BOR IGERIKLI KATALiZéRL_ERiN SOL-JEL TEKNIGIYLE S_ENTEZi VE AMONYUM
BORAN (NH;BH;) HIDROLIZI ICIN KULLANIMININ INCELENMESI

Dr. Aysel KANTURK FIGEN
Kimya Muh.Bilge COSKUNER, Kimya Yuk. Mih.Hatice ERGUVAN
Kimya Metalurji Fakdiiltesi, Kimya Mihendisligi Bélimdi

Baslangi¢ Tarihi: 2012-07-02 Bitis Tarihi: 2014-07-02
OZET

Hidrojenin alternatif enerji tasiyici olarak kullaniminin etkinlestirmesi icin asiimasi
gereken dnemli bir problem de, hidrojen depolama icin verimli ve guvenli ydontemlerin
gelistiriimesidir.  Cesitli  kompleks kimyasal hidrlrlerin hidrojen depolamaicin  cazip
olabilecek belirli 6zellikleri bulunmasina ragmen, ulasim sektort icin  gerekli yuksek
depolama kapasitelerine sahip degildirler. Amonyum boran (NH3;BH3) agirlikca % 19.6 H,
icerigiyle biylk miktarlarda molekiler hidrojeni depolama ve tasiyabilme kapasitesine
sahiptir. Bununla birlikte, hidroliz reaksiyonu yoluyla etkili ve hizli hidrojen salinimini
gerceklestirmek igin katalizorlere ihtiyag duyulmaktadir. Bu noktada, hidrojen Uretim
maliyetinin dusdrilmesi amaciyla, en ucuz ve en aktif katalizériin gelistiriimesi dnemlidir.
Bu amagla, bu proje kapsaminda, bor igerikli katalizérlerin sol-jel teknigiyle sentezi ve
NH3BH; hidrolizi icin kullanimini incelenecektir. Bu dogrultuda, projenin ilk adiminda sol-
jel teknigiyle sentezlenen bor igerikli farkli katalizérlerin yapisal ézellikleri XRD, ICP-OES,
RS, BET, DTA-TG ve SEM analiz teknikleri ile belirlenecektir. ikinci adiminda, NH;BH;
hidroliz reaksiyonu igin sentezlenen katalizérler kullanilarak hidrojen  GUretimi
gerceklestirilecektir. Son adimda ise, farkl sicakliklarda elde edilen hidroliz verilerini en
iyi temsil eden reaksiyon modeli belirlenerek reaksiyon parametreleri hesaplanacaktir.
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SUMMARY

The requirement for efficient and safe methods for hydrogen storage is one of the
hurdle that must be overcome to enable the use of hydrogen as an alternative energy
carrier. Although many complex hydride have certain features that might be attractive for
chemical hydrogen storage, the high hydrogen capacities needed for transportation
applications exclude most compounds.

Ammonia borane, NH3BH3 (19.6 wt % H,), is thus unique in their potential ability
to store and deliver large amounts of molecular hydrogen through hydrolysis reactions.
However, catalysts are needed to affect the release of hydrogen from NH;BHj; at efficient
rates. Most active in developing and least expensive of the catalyst in order to reduce the
cost of hydrogen production process is very important.

For this purpose, the scope of this project, the synthesis of boron-containing
catalysts by sol-gel technique and they are going to use for the hydrolysis of NH;BH;.
Accordingly, boron containing catalysts will be synthesized by sol-gel technique at
first step of the project and then structural properties of different metal oxide catalysts by
XRD, ICP-OES, RS, BET, DTA-TG, and SEM analysis techniques will be determined. In
the second step, synthesized catalysts will be performed with the hydrolysis reaction of
NH3;BH; in order to produce hydrogen. At the last step, the reaction model that best
represents the hydrolysis data obtained at different temperatures will be determined and
reaction parameters will be calculated.
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Proje No: 2012-07-01-GEP02
ZNO KRISTALLERININ FOTOKATALITIK ETKISININ INCELENMESI
Dr. Bora AKIN
Prof. Dr. Mualla ONER
Kimya Metalurji Fakdiiltesi, Kimya Mihendisligi Bélimdi

Baslangi¢ Tarihi: 2012-07-02 Bitis Tarihi: 2013-07-02

OZET

Endustriyel ve tarimsal isler pek ¢ok farkl kimyasallarin kullanimini gerektirir ve
bu durum kuresel dlgekte suyu kirletir. Su aritma, sedimentasyon ve filtrasyondan dolay
organik ve mineral gamur Uretir. Solventler, boyalar, farmasétikler, pestisitler, koklastirma
arGnlerini kapsayan sentetik organik malzemelerin aritiimasi ¢ok gug¢ olabilir. Aritma
yontemleri siklikla aritma yapilan malzemeye 6zgl, ileri oksidasyon prosesi (AOP),
distilasyon, adsorpsiyon, biyolojik bozunma, kimyasal immobilizasyon veya gémerek
imhayi iceren metotlardir. AOP prosedlru, atik sudaki aromatikler, pestisitler, petrol
artiklari ve ugucu organikler gibi bozunmayan malzemeler veya biyolojik olarak zehirli
temizlemeler igin kullanighdir. Cevreyi kirleten bilesikler fotokatalizor kullanilarak kararli
inorganik bilesiklere ddnustlrulir. Fotokataliz fotokatalizér varliginda reaksiyonu
hizlandirir.

Cinko oksit (ZnO) bir yari-iletken metal oksit malzemedir ve geleneksel olarak
uretim metotlari ylksek sicakliklara ihtiya¢ duyar. Coktirme metodu goéreceli olarak
disuk reaksiyon sicakligi kullanir. Sulu ortamda ¢dktirme reaksiyonlari gesitli sekil, boyut
ve morfolojinin kontrolli Gretiminde basarilidir. Bu Uretim teknigi digerlerinden daha gevre
dostudur. Ayni zamanda ekipman ucuz ve kristal 6zelliklerinin kontrolU kolaydir.

Bu projenin amaci ZnO kristallerinin fotokatalitik aktivitesinin incelenmesidir. Bu
amacla degisik 6zellikte ¢inko oksit kristalleri homojen ¢okme ydntemiyle Uretilecek ve
sudaki organik kirliliklerin fotokatalitik bozunmasina etkisi incelenecektir.
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SUMMARY

Industrial and agricultural works involve the using of many different chemicals
and this situation pollutes water in global scale. Water treatment produces organic and
mineral sludge from filtration and sedimentation. Synthetic organic materials including
solvents, paints, pharmaceuticals, pesticides, coking products and so forth can be very
difficult to treat. Treatment methods are often specific to the material being treated
methods include Advanced Oxidation Processing (AOP), distillation,
adsorption, biological degradation, chemical immobilization or landfill disposal. The AOP
procedure is useful for cleaning biologically toxic or non-degradable materials such as
aromatics, pesticides, petroleum constituents, and volatile organic compounds in waste
water. The contaminant materials are converted to a large extent into stable inorganic
compounds by using photocatalyst. Photocatalysis is the acceleration of a reaction in the
presence of a photocatalyst.

Zinc oxide (ZnO) is a semi-conductor metal oxide material and traditionally its
production methods need high temperature. Precipitation method uses relatively low
reaction temperature. Precipitation reactions have succeeded in the controlled synthesis
of numerous shapes, sizes, and morphology in aqueous media. This production
technique is more environmentally friendly than others. At the same time, the equipment
is cheap and controls of crystal properties are easy.

The aim of project is to investigate the photocatalytic activity of ZnO crystals.
For this purpose, the uniform zinc oxide particles of different properties was prepared by
homogeneous precipitation method and examined as photocatalyst for degradation of
organic pollutants in water. The effect of UV light irradiation, pH, catalyst loading and the
initial concentration of pollutant will be examined on photodegradation efficiency.
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Proje No: 2012-07-01-KAP01

GESITLI NANQP_ARTiKULLERiN FARKLI HUCRE M_ODELLERi UZERINDEKI
ETKIiSININ KARSILASTIRMALI OLARAK iNCELENMESI

Prof. Dr. Sabriye PiSKIN

Prof. Dr. Adil ALLAHVERDIYEV,Aras. Gor. Mige SARI YILMAZ,
Kimya YUk. Mah. Arzu PALANTOKEN

Kimya Metalurji Fakiiltesi, Kimya Mihendisligi BéIimdi
Baslangi¢ Tarihi: 2012-04-02 Bitis Tarihi: 2015-04-02
OZET

“‘Nano” sozcuk olarak, bir fiziksel buyukligin milyarda biri anlamina gelir. Bir
nanometreyse, metrenin milyarda birine esit uzunluk birimidir. Nano Odlcekteki
malzemeler, malzemenin molekiller haldeki O6zelliklerinden ¢ok farkli olan yeni
Ozelliklere sahiptirler. Nanomalzemeler kutlesel halde bulunan malzemelerle
kiyaslandiginda toplam hacimlerine gére ¢ok daha bulylk oranda ylzey alanina
sahiptir. Genis ylzey alani elementlerin ve nanopargaciklarin birbirleriyle olan
etkilesimini etkiler. iste bu sekilde daha blylk boyutlarina gére oldukga farkli
elektriksel, mekanik, optik ve manyetik o6zellikler gdsteren atomik ve molekiler
boyutlardaki (1-100 nm) fonksiyonel materyallerin, aletlerin, sistemlerin Uretilmesini
konu alan bilim dali nanoteknoloji olarak isimlendiriimektedir (Singh ve ark., 2006). En
hizli buytyen teknolojilerden biri olan nanoteknoloji; son yirmi yilda yaygin olarak, ilag
sanayi, tip ve muhendislik teknolojisinde uygulanmaktadir.

Mikrobiyolojik agidan incelendiginde ise; ginumuizde fiziksel ve kimyasal
Ozelliklere sahip olan nano boyuttaki ilag partikillerinin sentezlenmesi, yeni farmasotik
artnlerin gelistiriimesinde ilgi gekici bir konuyu olusturmaktadir. Nanopartikllerin
sahip oldudu essiz elektriksel, kimyasal, mekanik ve optik dzellikleri, yiksek ylzey
alani / hacim oranlari ve oldukga kiglik boyutlari sayesinde etkin antimikrobiyal 6zellik
gosterdikleri gbzlemlenmigstir (Morones ve ark., 2005).

Tdm bu farkli 6zellikleri nanopartikillerin hastaliklarin tanisi ve tedavisi
konusunda ilgi oda@! haline gelmelerini saglamaktadir (Suri ve ark., 2007). Ozellikle
ilac tasinmasi, antimikrobiyal uygulamalar ve kanser terapisi konularinda
nanopartikdller ile yapilan ¢alismalarda oldukga Umit verici sonuglar elde edilmistir.

Titanyumdioksit (TiO,) nanopartikilleri ise ylksek stabilite, antikorozif ve
fotokatalist Ozelliklerinden dolaylr nanoteknoloji igin  énemli bir Urdnddr. TiO,
nanopartikdlleri glnlik yasamda her zaman kullanilan malzemelerde bulunmaktadir
(Kiss ve ark., 2008). Kozmetik, ilag, boya ve kagit endustrisinde sik sik
kullanilmaktadir. TiO, daha énce, hayvan ve insanlarda biyolojik inert madde olarak
siniflandinimig, bu yizden her zaman ¢ok glvenli olarak kabul edilmistir (Ophus ve
ark., 1979; Lindenschmidt ve ark., 1990). Ancak, nanoparcaciklarin kuguk partikul
boyutu farkli kimyasal, manyetik optik ve yapisal 6zellikleri olabilir; dolayisiyla normal
buyuklikteki TiO,” den daha diferansiyel toksisite profillerine sahip olabilir. Ayrica,
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titanyum ve titanyum dioksit son derece inert oldudu igin, bunlarin kozmetik
kullaniminin gavenli oldugu dasunilmektedir.

Hidrojeller ¢apraz bagli, G¢ boyutlu hidrofilik polimerlerdir. Su veya diger biyolojik
sivilarda ¢ézlinmeden siserler. Sismis halde yumusak, kauguksu yapiya sahip olmalari
nedeniyle canli dokulara benzemekte ve bdylece Ustin bir biyouyumluluga sahip
olmaktadirlar (Ju ve ark., 2002). Hidrojeller biyolojik sistemlerdeki pH, sicaklik,
elektriksel alan ve iyonik kuvvet gibi degisimlere kargi duyarlidirlar (Pourjavadi ve ark.,
2003). Ornegin pH’a hassas hidrojeller gastrointestinal bélgeye secimli ilag taginimi
icin kullaniimaktadir (Bronsted ve ark., 2002. Akill jeller diye de adlandirilan bu tar
polimerlerin tip, ila¢ ve biyoteknoloji alanlarinda olduk¢a énemli benzer uygulamalari
bulunmaktadir.

Son zamanlarda nanopartikdl igeren jeller ile ilgili galismalarin giderek artmasi ve bu
hidrojellerin secimli ilag tasiminda potansiyel kullanim alanina sahip olmalari
calismalarimizi bu konuya yonlendirmisti. Bu calismada TiO, iceren
topikalin/hidrojellerin epidermal yara iyilesmesi Uzerindeki etkisinin incelenmesi
amaclanmistir.

Bu c¢alismamizda TiO, nanopartikilleri iceren topikal kremlerin ve hidrojelin
Escherichia coli ve Staphylococcus aureus enfeksiyonu Uzerindeki etkilerinin
anlagilmasina olanak saglamasi ve ileride enfeksiyon hastaliklarinin/yara tedavisinde
yeni bakis agilarinin olusturulmasina yardimci olacagi tarafimizca distnilmektedir.
Proje kapsaminda vyapilacak c¢alismalar icin alinacak cihazlar Universitemiz ve
boélimUmaiz igin gelecek ¢alismalara yeni bir yon verecektir.

SUMMARY

"Nano" as a word means one-billionth of a physical quantity. One nanometer is a
unit of length equal to one billionth of a meter. Nanoscale materials have very different
new properties which differ from materials in molecular form. Although the total mass of
nanomaterials in comparison with the materials according to the volume has a greater
surface area. The large surface area affects the interaction of the elements and
nanoparticles. That is quite different than the larger size of the electrical, mechanical,
optical and magnetic characteristics of atomic and molecular sizes (1-100 nm), functional
materials, devices, systems subject to the production of the branch of science is called
nanotechnology (Singh et al., 2006). Nanotechnology, which is one of the fastest growing
technologies in the last twenty years as a common is applied in pharmaceutical industry,
medicine and engineering technology.

Having studied from the microbiological point of view, today of the synthesizing of
nano-sized drug particles those have physical and chemical properties, creates an
interesting topic in the development of new pharmaceutical products. Nanoparticles’
unique electrical, chemical, mechanical and optical properties thanks to their high
surface area / volume ratio, and small dimensions it has been observed to represent
effective antimicrobial property (Morones et al., 2005).

All these different features of nanoparticles allows them to become a center of interest
in the diagnosis and treatment of diseases (Suri et al., 2007). Especially on drug
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delivery, cancer therapy and antimicrobial applications, very promising results have
been obtained in studies of nanoparticles.

Titania/titaniumdioxide (TiO;) nanoparticles important products for nanotechnology
due to their high-stability, corrosion and photocatalyst features. TiO, nanoparticles are
materials used in everyday life all the time (Kiss et al., 2008). They are used frequently
in cosmetics, pharmaceutical, paint and paper industry. TiO, were previously classified
as a biologically inert material in animals and humans, so it was always regarded as
very safe (Ophus et al., 1979; Lindenschmidt et al., 1990). However, the small particle
size of nanoparticles may have different chemical, magnetic optical and structural
features, so they may have more differential toxicity profiles than normal-sized TiO,. In
addition, being so inert the titanium and titanium dioxide, they are thought to be safe
for use in cosmetics.

Hydrogels are cross-linked, three-dimensional hydrophilic polymers. They swell
without dissolving in water or other biological fluids. For having a soft, rubberlike
structure while swollen they resemble living tissues and thus have a superior
biocompatibility (Ju et al., 2002). Hydrogels are sensitive to changes such as in ionic
strength, for pH in biological systems, temperature and electric field (Pourjavadi et al.,
2003). For example hydrogels sensitive to pH are used for the transportation of drugs
selected to gastrointestinal region (Bronsted et al., 2002). Polymers of this type also
called smart gels have very important similar applications in medicine, pharmaceutical
and biotechnology.

Recently, increasing studies on gels containing nanoparticles and these hydrogels
having potential usage areas in selective drug transport have directed our efforts to
this issue. In this study, it is aimed to investigate the effect of topical / hydrogels
containing TiO, on epidermal wound healing.

Our studie is considered to be helpful for generating a new perspective on infectional
diseases/wounds healing in the future and provide a possibility to reaalize the impacts of
topical creams containing TiO, nanoparticles and hydrogels on Escherichia coli ve
Staphylococcus aureus infection. The devices those are going to be bought for the
studies those will be held under the project would surely maintain a new aspect in future

studies for our university and our branch.
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Proje No: 2012-07-01-KAP02

a-AMILAZ, ALKALAZ VE A-GALAKTOZIDAZ ENZIMLERININ GESITLIi ADSORBAN
YUZI_EYLER_INE IMMOBILIZASYONUNUN OPTiMiZASYONU VE iIMMOBILIZE
ENZIMLERIN SICAKLIK, PH VE ZAMAN STABILITELERININ INCELENMESI

Prof. Dr. Belma OZBEK
Yrd. Dog. Dr. Dilek KILIC APAR, Ars. Gor. Dr. Elgin YILMAZ
Kimya Metalurji Fakiiltesi, Kimya Mihendisligi BéIimdi

Baslangi¢ Tarihi: 2012-11-15 Bitis Tarihi: 2015-11-15

OZET

Enzimler canl hicreler tarafindan sentez edilen, tepkimenin hizini ve

6zgulliginda belirleyen, c¢odunlugu protein yapisinda olan organik katalizérlerdir.
Enzimlerin uygulama alanlarinin her ge¢en gun artmasi, enzimlerin daha ekonomik ve
etkin tekniklerle Uretilmesini etkin kilmistir. Herhangi bir 6n isleme gerek duyulmaksizin
elde edilen son Urunlerin bozulmadan kalmasi ve besin igeriginde herhangi bir kayip
olmamasi nedeni ile enzimatik reaksiyonlar teknik agidan kimyasal reaksiyonlara goére
daha avantajlidir. Ayrica, enzimatik islemlerde reaksiyon kosullarinin daha ilimli olmasi,
proseste enerji ve hammadde maliyetlerini azaltmaktadir. Ancak, enzimatik reaksiyonlarin
en buylk dezavantaji enzim maliyetinin yiksek olmasidir. Enzimlerin tekrar ve surekli
olarak kullanilabilirligine olanak saglayacak daha kararli enzimler gelistirilerek enzim
maliyetleri azaltilabilir. Kararli enzimlerin geligtirimesi de enzim immobilizasyonu ile
saglanabilir.
Gergeklestirilecek olan bu projede, isil ve pH stabiliteleri yiksek daha kararli enzimler
gelistirilerek proses maliyetlerinin azaltiimasi amaciyla, endulstride en c¢ok kullanilan
amilaz enzim grubundan [J-amilaz, proteaz enzim grubundan Alkalaz ve laktaz enzim
grubundan B-galaktozidaz enzimlerinin ¢esitli adsorban yizeylerine immobilizasyonunun
gerceklestiriimesi hedeflenmektedir.
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SUMMARY

Enzymes are organic catalysts to determine the reaction rate and reaction

specificity. They are synthesized by living cells; and majority of them are in protein
structure. The increasing application areas of enzymes made essential of production of
the enzymes by more economical and efficient techniques. The enzymatic reactions are
technically more advantageous than the chemical reactions as they do not require any
pre-processing and the obtained final products remain intact and keep their nutritional
value. In addition, enzymatic reactions take place at mild processes conditions that
reduce the energy and raw material costs. However, the major disadvantage in the
enzymatic processes is the high cost of the enzymes. The enzyme costs can be reduced
by developing more stable enzymes that enable the repeated and continuous use of the
enzymes. The development of the stable enzymes can be achieved with the
immobilization of enzymes.
In the present project, in order to reduce the process cost, it is aimed to immobilize the
most commonly used enzymes in industry such as [J-amylase, alcalase and f-
galactosidase on various adsorbent surfaces to obtain more stable enzymes that have
higher thermal and pH stability.
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Proje No: 2012-07-01-KAP03

FAKLI MAGNEZYUM VE BOR KAYNAKLARINDAN MAGNEZYUM BORATLARIN
URETIMi VE URETIM PARAMETRELERININ INCELENMESI

Yrd. Dog. Dr. Emek Méréydor Derun

Yrd. Dog. Dr. Nurcan TUGRUL, Ars. Gér. Dr. Mehmet PiSKIN, Ars. Gér. Dr. Aysel K.
FIGEN, Ars. Gér. Dr. Nil B. ACARALLI, Ars.Gér. A. Seyhun KIPCAK,
Ars. Gér. Miuge S. YILMAZ, Ars. Gor. Ozgil D. OZDEMIR, Fatma Tugge SENBERBER,
Erctiiment GUREL

Kimya Metalurji Fakdiiltesi, Kimya Mihendisligi Bélimdi
Baslangi¢ Tarihi: 2012-11-15 Bitis Tarihi: 2015-11-15
OZET

Yari metal Ozelliklere sahip bir element olan bor, dogada serbest halde
bulunmadidindan dolayi bor bilegikleri ve mineralleri olarak bulunur. Endustrideki bor
ihtiyaci genelde yan Urtnleri de degerli olan bor minerallerinden karsilanir. Kullanimlari
ve bor elementi igerigine gbére bor mineralleri dért ana grupta incelenebilir. Bunlar;
Sodyum boratlar, Kalsiyum boratlar, Kalsiyum-Sodyum boratlar ve Magnezyum
boratlardir.

Diger bor minerallerine gére Magnezyum Boratlar hafifligi, yiksek mukavemeti,
izolasyon malzemesi olarak kullaniimasi, yiksek isi direnci, korozif olmamasi, dogal ve
sentetik yollardan yuksek saflikta elde edilebilmesi gibi dzellikler sayesinde son on yilda
endustrinin ve arastirmacilarin dikkatini ¢cekmistir. Bunlarla birlikte Magnezyum Boratlar
endustride belirli reaksiyonlarda katalizér olarak, dusik oranda ilavesiyle materyallere
yuksek elastik 6zellik kazandirabilmesi ve asinmayi azaltici malzeme uretiminde yogun
kullanimina sahip olmaktadir. Son olarak Bor elementinin B ve "B izotoplari nedeniyle
ndtron emici materyal Uretiminde de kullanilmaktadir.

Magnezyum boratlarin dretimi hidrotermal ve kati-hal olmak Uzere iki farkli
metotla mimkidndur. Hidrotermal yéntemde magnezyum ve bor kaynaklarinin ayri ayri
sivi ortamda ¢Ozeltilerinin hazirlanip sicaklik yardimi ile reaksiyona sokulmasi prensibine
dayanir. Bu yontemde tercih edilen sivi ortam su veya organik bir yakit olmakta birlikte
elde edilen magnezyum borat mineralleri hidrat yapidadir. Bu projenin amaglarindan biri
de daha 6ncede denenmis c¢alismalarin aksine dusik sicakliklarda magnezyum borat
Uretimini gergeklestirmektir. Kati-hal (Termal) yontemde ise firin igerisinde ve uygun
atmosfer ortaminda bor ve magnezyum kaynaklarinin kuru halde reaksiyona sokulmasi
prensibine dayanir. Kati halde gerceklesecek sentezlerde reaksiyonlarin ylksek sicaklik
finninda sicaklik itici gicuyle gergeklestiriimesi planlanmaktadir. Termal kosullar altinda
yapilmis c¢alismalarda elde edilmis amorf Urlnler dikkate alindiginda yapilacak olan bu
calismanin  kati-hal kisminda duzgin kristal yapili  bilesiklerin  olusturulmasi
hedeflenmektedir.

Bu calismada; magnezyum oksit, magnezyum klorir, atik magnezyum gibi cesitli
magnezyum kaynaklarindan ve B,0s, borik asit gibi bor kaynaklarindan hem hidrotermal
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hem de termal (kati-hal) ydntemleri kullanilarak cesitli magnezyum borat mineralleri
(Admontit, Mcallisterit, Suanit, Kotoit, Borasit, vb...) Uretilecektir. Sonrasinda uretilen
minerallerin X-iginlari Difraksiyon Yontemi (XRD) ile kimlik tespitleri yapilacak, B,O;
icerikleri titrasyon yontemi ile belirlenecek, Fourier Transform Infrared Spektroskopisi
(FTIR) ile kizildtesi bolgedeki, Raman Spektroskopisi ile goérindr bodlgedeki bant
titresimleri incelenecektir. Taramali Elektron Mikroskobu (SEM) analizleri ile ylzey
morfolojisi belirlenecek ve son olarak Uretimi etkileyen tim faktorler incelenecektir.

SUMMARY

Because of not occurring free in nature, Boron element which shows semimetal
properties has found as boron compounds and minerals. And Industries are met Boron
minerals which have valuable byproduct necessity of Boron. According to boron
composition and usage Boron Mineral can be classified 4 main groups, Sodium Borates,
Calcium Borates, Sodium-Calcium Borates and Magnesium Borates.

At last decade, Having properties like lightweight, high strength, insulation
material capabilities, high heat resistance, non-corrosivity, obtainable both natural and
synthetically with high purity Magnesium Borates got researchers and industries
attention, as far as other borates. In addition Magnesium Borates in industry commonly
used for as catalyst specific reaction, make material gain high elasticity even rare ratio
and anti-wear material producing. At last Boron Element cause of having '°B and ''B
isotopes, used for producing neutron absorbent material

It is possible to synthesize the magnesium borate minerals by two different
methods which are liquid state (hydrothermal) and solid state (thermal) methods. In
hydrothermal method, magnesium and boron resources dissolve in a liquid and react with
the help of a temperature based equipment. Magnesium borate hydrates can be
synthesized in this method by using water or some types of organic fuels as liquid phase.
Another aim of this method is to synthesize magnesium borates at the lower reaction
temperatures, contrary to former studies. In solid state method, magnesium and boron
resources are mixed in furnace at the suitable atmosphere. A part of mixture of reactives
is heated in high-temperature furnace and the other part is undergone to microwave
beam in microwave oven. According to amorphous products in former studies, it is aimed
to form the smooth crystalline compounds.

In this study, it is aimed to synthesize magnesium borates (Admontite,
Mcallisterite, Suanite, Kotoite, Boracite etc.) from magnesium resources such as
magnesium oxide, magnesium chloride and waste of magnesium and boron resources
such as boron oxide and boric acid using the hydrothermal (liquid state) and thermal
(solid state) methods. After the synthesizing processes the characterization analysis will
be applied with equipment of X-Ray Diffraction (XRD), Fourier Transform Infrared
Spectroscopy (FT-IR), Raman Spectroscopy (Raman) and Scanning Electron Microscopy
(SEM). Then the factors affecting the synthesis will be investigated.
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Proje No: 2012-07-01-KAP04

POLIMERIK NANOKOMPOZIT MEMBRANLARIN HAZIRLANMASI VE GAZ AYIRMA
OZELLIKLERININ INCELENMESI

Yrd. Dog. Dr. Sennur DENIZ

Ars. Gor. Dr. Ayga HAQANOGLU, Dr. Emin OKUMUS,
Yuksek Lisans Ogrencisi Sevim OKSAK

Kimya Metalurji Fakiiltesi, Kimya Mihendisligi BéIimdi
Baslangi¢ Tarihi: 2012-11-15 Bitis Tarihi: 2014-11-15
OZET

Son yillarda membran teknolgjisinin gelisimi ve kullanim alaninin artmasi ile
birlikte, Ustin 6zelliklere sahip membran malzemelerinin Uretimine iligkin ¢calismalar 6nem
kazanmistir. Membran materyalinin uygulama alanlari ters osmoz, filtrasyon, diyaliz,
pervaporasyon ve gaz ayirmadir.

Son on yilda, gaz ayirma islemlerinde polimerik membranlarin ekonomik, rahat ve
etkili sekilde kullanimi biyuk dl¢lide artmaktadir. Havadan azot ve oksijen zenginlestirme,
azot, karbon monoksit ve metan karigimlarindan hidrojenin alinmasi, dodal gazdan
karbon dioksitin uzaklastiriimasi ve havadan ugucu organik bilesenlerin uzaklastiriimasi
icin polimer membranlarin ticari kullanimlarn yaygin sekilde rapor edilmektedir. Bu
uygulamalarda polimerik membranlar, yiksek akilar ve ¢ok iyi segcicilikleri ile givenle
kullaniimaktadir.

Membran yapiminda kullanmak Uzere materyaller segilirken gegirgenlik ve
secicilik dzelliklerinin ylksek, mekanik, isil ve kimyasal dayaniminin istenen dlzeyde
olmasi ve secilen materyalin islenebilme 06zelligine sahip olmasi gerekmektedir.
Materyalin segciciligi en énemli dlgut olurken basarili ve ticari olarak kullanilabilir olmasi da
diger bir 6nemli élguttlir. Membran arastirmalarinda segilen materyaller icin bu kriterlerin
saglanmasi amaclanmaktadir. Bu nedenle, Ustln 6zelliklere sahip polimerik malzemelerin
Uretimine iliskin galismalar énem kazanmaktadir. Yuksek segcicilik ve gecirgenlik elde
etmenin bir diger yolu da polimer matrisine silika gibi nano boyutlu bir katki maddesi ya
da ikinci bir polimeri ana polimer matrisine eklemektir. Son yillarda buna benzer
calismalar yapilarak membran malzemelerinin ayirma &6zelliklerinin gelistirilmesi Gzerinde
durulmaktadir.

Bir polimer matris icinde ikinci bir polimerin eklenmesiyle hazirlanan materyallerin
veya nano boyutlu inorganik dolgularin dagitiimasi ile hazirlanan polimer-inorganik
nanokompozit materyallerin, gaz ayirma islemleri icin membran materyali olarak
kullanimlari incelenmektedir ve galismalar polimerik membranlarin ticari problemlerine
¢6zim sunabilme potansiyeline sahip olduklanni gdstermistir.  Nanokompozit
membranlarin gaz ayirma performanslari, kimyasal modifikasyonlarla daha da
gelistirilebilir. Organik fonksiyonel gruplarin, inorganik dolgu ylzeyine girmesi hem
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inorganik nanopartikillerin polimerik membran matrisinde daha iyi dagilmasini hem de
istenilen segicilik ve gegirgenlikte penetrantlarin absorbsiyonunu ve tasinimini
saglamaktadir.

Bu galismada, ylksek segicilik ve gegirgenlige sahip gaz ayirma membranlari
hazirlanacak ve gaz ayirma performanslari incelenecektir. Bu amagla, iki farkli yontem
izlenecektir. Ilk olarak, bir polimer (polieterimid, polietereterketon, polifenilsiifon,
polietersiifon vb.) matris kullanilarak simetrik ve asimetrik membran hazirlama
parametrelerinin elde edilecek polimerik membranlarin morfolojisi ve ayirma o6zellikleri
Uzerine etkileri ultra ince membranlarin hazirlanmasini anlamak igin incelenecektir. ikinci
olarak, gaz ayirma membranlarinin polimer matrislerinde hem farkli bilesimlerde
polimerler kullanilarak kompozit membran matrislerinin hazirlanmasinin hem de bu
membran matrislerine inorganik nanopartikiller eklenerek yapida uniform sekilde
daditiimasinin gaz tasinimi boyunca etkileri, polimerik membranin gegirgenlik ve
segiciligini gelistirmek amaciyla incelenecektir. Nanokompozit membran hazirlamak
amaclyla membran matrisine eklemek igin ticari nanopartikdllerin kullaniminin yani sira
bu ¢alismada nano boyutlu katki malzemesi olarak farkli yizey fonksiyonel gruplari
icerecek silika nano partikulleri sentezlenecektir. Bu iki ydontemle hazirlanan kompozit ve
nanopartikil dolgulu nanokompozit membranlarin gaz ayirma performanslarinin
belilenmesi amaciyla gaz gecirgenlikleri H,, O,, N, CHy ve CO, saf gazlar ve bu
gazlardan hazirlanacak gaz karisimlari igin dlgulecektir. Bu nedenle, ¢alismanin dnemli
bir bélimunl farkli membran matrislerinin hazirlanmasinin yaninda saf gaz ve karisim
gazlar icin gaz gegirgenlik 6l¢im sisteminin tasarimi ve kurulmasi olusturacaktir.
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SUMMARY

In recent years, with developing of membrane technology and increasing of
usage area, researches about producing materials that have excellent properties gain
important. The usage area of membrane material is filtration, reverse osmosis, dialyze,
pervaporation and gas separation.

Last decade, effective, economic and comfortable applications of polymeric
membranes are increased widely. Nitrogen or oxygen enrichment from air, separation of
hydrogen from nitrogen, carbon monoxide and methane mixer, removing carbon dioxide
from natural gas and removing volatile compounds from air are more common
commercial applications for polymeric membranes. In these applications, polymeric
membranes are used with high fluxes and excellent selectvities confidently.

While the membrane material is selecting, high permeability and selectivity

properties, optimum mechanical, thermal and chemical strength, processability is
required. Membrane material is to be both selective and commercially applicable. In
membrane researches, the aim is to provide these criteria. Because of that, researches
about membranes which have excellent properties gain important. A way to achieve high
selectivity and permeability is to add nano scale particles like silica to polymer matrix or
add to another different type polymer to a polymer matrix for getting composite structure.
Recent years, similar works are made effort to developing membrane separation
properties.
Polymer-inorganic nanocomposite materials, herein defined as inorganic nanofillers
dispersed at a nanometer level in a polymer matrix, have been investigated for gas
separation, and have the potential to provide a solution to the trade-off problems of
polymeric membranes. The gas separation performance of nanocomposite membranes
can be further enhanced by chemical modification. For instance, the introduction of
organic functional groups on an inorganic filler surface sometimes contributes to not only
a better dispersion of the inorganic material in the polymer membrane, but also a better
absorption and transportation of penetrants, which results in favorable selectivity and
permeability.

In this work, it will be prepared gas separation membranes with high selectivity
and high permeability. In order to achieve this goal two separate ways are pursued. First,
the effect of preparation parameters of symmetric and asymmetric membranes prepared
from different polymers on the final polymeric membrane morphology and separation
properties is investigated with the objective to understand how to prepare ultrathin
membranes. Second, the effect of both different polymer additives and different
nanoparticles filling in the different polymeric matrix of gas separation membranes and
the role of nanoparticles during gas transport is investigated with the objective to improve
the permeability and selectivity of polymeric membranes. Both of these objectives require
measurement of gas permeability values in order to test the separation properties of the
polymeric composite and nanoparticles filled polymeric nanocomposite membranes
prepared. Therefore, another objective of this work is to design, build and test the gas
permeability system for single and mixsed gases.
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Proje No: 2012-07-02-DOP01

KARBON NANOTUP TAKVIYELi ALUMINA SERAMIKLERIN EKSTRUZYONU VE
KARAKTERIZASYONU

Dog. Dr. Nilgiin KUSKONMAZ
Doktora Ogrencisi Kemal DONERTAS,
Kimya-Metalurji Fakdiltesi, Metalurji ve Malzeme Mthendisligi Bélimdi

Baslangi¢ Tarihi: 2012-01-02 Bitis Tarihi: 2014-01-02

OZET

Alimina oksit esasli seramik hammaddeleri arasinda tuketimi en fazla olanidir.
Yuksek sertlik, duglk yogunluk, isisal kararlilik ve korozyon dayanimi gibi Ustln
Ozellikleri yani sira dusik birim maliyeti alimina tiketimini arttirmaktadir.

1991 yilinda Japonya’da kegfedilen karbon nanotupler (KN) cok yiksek Elastik
Moddlleri (1-3 Tera Pa, 1000-3000 GPa) ve ¢cekme mukavemetleri (10-60 GPa) nedeniyle
(bu degerler cgelik ile karsilastirildijinda en az 100 kat daha iyi olduklari gértilmektedir)
elektronik, tip, hava sanayi, tarim ve pek ¢ok miuhendislik uygulamalarinda
kullanilmaktadir. Cok duvarli KN mikemmel elektrik ve termal iletkenlige sahip olup alan
emisyon cihazlarinin gelistirimesinde ve kapasitorlerde kullanilabilmektedir.

Karbon nanotlpler; metal, polimer ve seramiklere ¢ok dislk oranlarda dahi
(binde veya onbinde bir mertebelerinde) ilave edildiginde mekanik, fiziksel, optik ve
elektriksel 6zelliklerde ¢ok iyi artislar gésterebilmektedir.

Bu calismada Al,O; matrikse degisen oranlarda (adirlikca % 2-5) yuzeyi
fonksiyonellestiriimis ¢cok duvarli karbon nanotlpler (KN) sivi ortamda karistirma islemi
yapilarak ilave edilecektir. ki tir ekstriizyon pastasi (monolitik alimina ve KN takviyeli
alimina) hazirlanacak ve farkh sekillerde monolitik Al,O3 ve KN takviyeli Al,O3; seramikleri
uUretilecektir. Degisik sicakliklarda ( 1400-1600 0C) ve vakum altinda sinterleme iglemi
sonucunda elde edilecek drlnlerde mikroyapi, mekanik ve elektriksel Ozellikler
arastirilacaktir. ilave edilen KN’lerin sinterleme sonucunda elde edilen Uriiniin  tane
boyutu ve kinlma davranislarina olan etkileri ve ayrica ekstrizyon islemi sirasinda
KN’lerin yénlenmelerinin tim 6zelliklere olan etkileri de incelenecektir.
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SUMMARY

Alumina (Al,O3) is one of the most consumed oxide based engineering ceramics.
It has some desirable engineering properties, such as high hardness, low density,
thermal stability and corrosion resistance as well as low production cost which makes it
suitable for wide range of applications.

Since they were discovered in 1991 in Japan carbon nanotubes (CNTs) have
been the most remarkable materials with high Elastic modulus (1-3 TPa) and tensile
strength of 10-60 GPa (these values are 100 times higher than steel), they have been
used in electronics, medicine, aerospace indusrty, agricultere and many other
engineering applications. Due to their excellent electrical and thermal conductivity, multi-
walled CNTs are used in developing field emission devices and capasitors.

Addition of small amount of CNTs (0.1 or 0.01 %) to metals, polymers and

ceramics can improve mechanical, physical, optical and electrical properties.
In this study, varied amounts (weightly %2-5) of the surface functionalized multi-walled
carbon nanotubes will be mixed in a liquid medium and added into the alumina(Al,O3)
matrix. Two kinds of extrusion paste (monolithic alumina and carbon nanotube reinforced
alumina) will be prepared and different shapes of monolithic alumina and CNT reinforced
alumina ceramics will be produced. Final products will be sintered under a vacuum at
various temperatures (1400—16000 C). Microstructural,mechanical and electrical
properties of them will be analysed. The effects of the CNT on the grain size and fracture
behaviours of the products and also, effects of the CNT alignment on all properties will be
investigated.
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Proje No: 2012-07-02-DOP02
GESITLI NANOTUPLERIN SENTEZi, KARAKTERIZASYONU VE UYGULAMALARI
Dog¢. Dr. Cengiz KAYA
Doktora Ogrencisi. Ali Can ZAMAN
Kimya-Metalurji Fakdiltesi, Metalurji ve Malzeme Mihendisligi Bolimdi

Baslangi¢ Tarihi: 2012-01-02 Bitis Tarihi: 2014-01-02

OZET

Onerilen projede hidrotermal sentezleme ydntemi kullanilarak dzellikle titanium
dioksit esasli seramik nanotuplerin Uretimi amaclanmaktadir; ardindan nanotup iceren
stspansiyonlar hazirlanacak ve karakterize edilecektir. Son asamada ise elektrokinetik
biriktirme yontemi kullanilarak iletken filter 6zelligi gosteren metal képlkler ya da metal
plakalar Gzerine elektrik alan ya da manyetik alan gibi dinamik kuvvetlerden yaralanilarak
yénlenmis nanotlp kaplamalari elde edilecektir.

Titanium dioksit ve diger oksit seramik nanotuplerin Uretiminin hidrotermal

kosullarda gergeklestiriimesi nanotip boyutlari ve morfolojisinin control edilebilirligi ve
ayni zamanda yuksek verimde malzeme uretimini mUmkdn kilacaktir. Yuksek oranda
alkali iceren ¢ozeltiler (6rn: NaOH c¢dzeltileri) karbon nanotupler ve titanium dioksitleri de
icine alan birgok bilesik icin en boy orani yuksek nanoyapili malzemelerin Uretimi igin
uygundur. Farkli sicaklik ve kati/sivi oranlari ve islem sureleri uygulanip ve ayni zamanda
farkh kristal yapili baslangi¢ malzemeleri kullanilarak sivi ortamda sentezleme isemleri
gerceklestirilecektir. Uretilen numunelerin kristal yapilari ve morfolojileri gibi 6zellikleri
incelenecektir.
Elektrokinetik biriktirme ydntemi ile kaplama sirecinde ise kolloidal suspansiyonlar
hazirlanarak iletken filtre ya da pulrtzsiz ylzeyli numunler Uzerine yiksek elektrik alan
degerleri ya da manyetik alanlarin kullanildigi ya da kullanilmadigi kaplamalar
gerceklestirilecektir. Her iki ydntemle elde edilen filtreler sinterlendikten sonra
antimikrobiyal dzellikleri, fotokatalitik 6zellikleri ve mikroyapi 6zellikleri belirlenecektir.

Bu calisma sonucunda Uretilecek olan kaplamalar gunUmuizde giderek artan
oranda yuksek enerjili yakitlara duyulan ihtiya¢c ve temiz enerji gereksinimi nedeniyle
sinirlandirilmis segenekler igin uygun bir yer teskil eden hidrojen gazinin TiOz'nin
forokatalitik etkisinden yaralanilmasi ile suyun elektrolizi sayesinde kolay bir sekilde
Uretimi slreclerinde kullanilabilir ayrica elektronik uygulamalarda boya ile kakilandiriimig
glnes hicreleri, hava ve su filtrelerinde antibakteriyel Ozellik gdsteren filtreler gibi
uygulamalarda kullanilabilecektir.
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SUMMARY

Titaia nanotubes are aimed to be produced by means of hydrothermal synthesis;
subsequently nanotube containing suspensions will be produced and characterized. In
the last stage under the influence of external dynamic forces aligned and non-aligned
nanotube containing coating will be obtained on conductive filtres or flat substrates.

The production of TiO2 nanotubes under hydrotermal consitions will provide the benefits
of high yield of nantube products and flexibility of the processing conditions. Highly alkali
solutions are considered to be suitable for the production of elongated materials including
carbon nanotubes and titania nanotubes. Different processing conditions will be
evaluated such as holding time, synthesis temperature and using different starting
materils having different crystal structure.

In electrophoretic deposition process colloidal suspensions will be used for the coating
process of conductive filters or flat substrates with or without the presence of magnetic
fileds. The anti-bacterial, photocatalytic and other properties of the coatings will be
evaluated.

The obtained products can be used in the filed of cheap hydrogen production which is a
necessary technique in the present world of demanding cheap and environmentally
benign fuel. Besides the products can be used in solar cells and antibacterial applcations.
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A-Si:H/C-Si HETEROEKLEM GUNES PILLERI iGiN SAYDAM ILETKEN OKSIT
TABAKALARININ BUYUTULMESI VE TERMODINAMIK ANALIZi

Prof. Dr. Ahmet EKERIM
Doktora Ogrencisi. Nilifer DUYGULU,
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OZET

Saydam iletken oksit tabakalar (TCO) yuksek optik gegirgenlige, dusuk 6z
dirence, ylksek tasinim mobilitesine ve ylksek kimyasal dayanimli fotovoltayik
malzemelerdir. Malzeme 6zelliklerine bagh olarak yaygin bir kullanim alanina sahiptirler.
Enerji tasarruflu, distik emisyonlu pencere uygulamalarinda, dokunmatik ekran ve kontrol
panelleri kullanim alanlarindan bazilandir. Ayrica elektriksel iletkenlikleri ve saydamlik
Ozellikleri sayesinde glines pilleri ve diz panel ekranlarda 6n ylzey elektrotu olarak da
kullaniimaktadirlar.

Bu proje kapsaminda saydam iletken oksit tabaka buyutilmesi yapilarak a-Si:H/ c-Si
Heteroeklem (HIT) glines pillerine uygulamasi gergeklestirilecektir. HIT glnes pillerinin
onemli bir bileseni olan saydam iletken oksit tabakalar; yiksek optik gegirgenlikli, disuk
6z direncli, yiksek taginim mobiliteli ve kimyasal dayanimi yiiksek olmalidir. ITO (indiyum
katkili kalay oksit), AZO (Aluminyum katkili ¢inko oksit) ve GaZnO (Galyum katkili ¢inko
oksit) yaygin olarak kullanilan saydam iletken oksitlerdir. Literatirde yaygin olarak
saydam oksit olarak ITO’nun glines pililerine uygulamalar yer almaktadir. Ancak ITO’nun
hammadde olarak ylksek maliyetli olmasi en buylk dezavantajidir. Bu proje
calismasinda uretim maliyetini disirmek amaciyla ¢inko oksit (ZnO) ve katkilanmig zinko
oksit tarlerinin Gretimi gerceklestirilecektir.

Genel olarak TCO tabakasinin Uretiminde fiziksel ve kimyasal ince film kaplama
tekniklerinden yararlaniimaktadir. Deneysel ¢alismalarda tabakalar RF manyetik alan
sigratma yontemi kullanilarak uretilecektir. Bagarili bir kaplama gerceklestirmek igin
izlenecek deneysel prosedir: hedef- altlik malzemesi mesafesinin ve RF glcunin
belirenmesi, altlik malzeme turlerinin degistiriimesi, kullanilan gaz miktar ve tdrdnun
optimizasyonu, sigratma sonrasi yapilacak islemeler ve bunlarin gelistirimesi seklinde
siralanmaktadir. Bu deneysel prosesler farkli hedef ve altlik malzemeler turleri igin
tekrarlanacaktir.

Buydtulen filmin karakterizasyonu; elektriksel 6zellikleri: elektriksel direng 6lguimu
(dort uclu kontak), yapisal 6zellikleri: ince film aparath X- isinlan difraksiyon (XRD),
tarama elektron mikroskobu (SEM), film kalinlik 6lgimu: spektroskobik elipsometri ve
optik dlgimler: optik gecirim spektroskobisi kullanilarak gergeklestirilecektir. Uretim
parametreleri karakterizasyon sonuglariyla iligkilendirildikten sonra TCOlar HIT gunes
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pillerine Ust tabaka olarak uygulanacaktir. Gines pili performans testleri yapilarak
sonuglar termodinamiksel olarak yorumlanacaktir.

Elde edilen sonuglar dogrultusunda a-Si:H/c-Si heteroeklem glnes pilleriyle
uyumlu, yuksek gegirimli ve dlisik maliyetli ,TCO tabakalar elde edilmis olunacaktir.
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SUMMARY

Transparent conductive oxide (TCO) layers are photovoltaic materials with high
optical transmittance, low resistivity, high mobility and high chemical resistance.
Depending on material properties they have a common area of use like energy efficient,
low-emission windows applications, touch screen and control panels. Additionally, due to
their electrical conductivity and transparency properties they are used for solar cells and
flat panel display as front-surface electrode.

The scope of this project transparent conductive oxide layer will be grown and
applied on a-Si: H / ¢-Si hetero junction (HIT) solar cells. As being one of the important
constituent parts of HIT solar cells, the transparent conductive oxide layers must have
high optical permeability, low self-resistance, chemical resistance and high transport
mobility. ITO (Indium doped tin oxide), AZO (Aluminum doped zinc oxide) and GaZnO
(gallium doped zinc oxide) are widely used materials for transparent conductive oxides.
According to the literature ITO has a common usage in solar cell applications as a
transparent oxide. But the biggest disadvantage is the high cost of ITO as a raw material.
In this project, in order to reduce the cost zinc oxide (ZnO) and doped zinc oxide
materials will be produced.

Generally for TCO layer production physical and chemical thin film coating
techniques are used. Experimental studies will be carried on layer production by using RF
magnetic field sputtering method. To achieve a successful coating experimental
procedure will be followed: determination of both RF power and target-substrate material
distance, using various substrate materials, optimizing the amount and the type of gas,
application of treatments after sputtering, and their developing. These experimental
procedures will be repeated for different types of target and substrate materials.

Moreover, characterization of the growth films will be carried on; the electrical
properties: electrical resistance measurement (four-point probe), the structural properties:
X-ray diffraction (XRD) with thin-film apparatus, scanning electron microscopy (SEM), film
thickness measurements: Spectroscopic Ellipsometry and optical measurements: optical
transmittance spectroscopy. After associating the characterization results and production
parameters TCOs will be applied on HIT solar cells as a top layer. The solar cell
performance tests and the results will be interpreted as thermodynamically.

Due to the obtained results TCO layers with high permeability and low cost, compatible
with a-Si: H/ ¢-Si hetero junction solar cells will be gained.
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Proje No: 2012-07-02-DOP04

ELEKTRO CURUF ERGITME (ESR) YéNTEMiYL_E gELiK HURDALARINDAN
KALITELI CELIK URETiMI

Dog. Dr. Muhlis Nezihi SARIDEDE
Doktora Ogrencisi. Burak BIROL,
Kimya-Metalurji Fakdiltesi, Metalurji ve Malzeme Mthendisligi Bélimdi

Baslangi¢ Tarihi: 2012-07-02 Bitis Tarihi: 2013-07-02

OZET

Elektrik ark firnlarinda ergitilen ve ardindan farkli yéntemlerle aritma islemleri
gerceklestirilen hurda celikler, bu prosesler esnasinda degerli alasim elementlerini
kaybetmektedirler. Nihai Urtin ise proses edilen hammaddeden daha dusuk kaliteye sahip
olmaktadir. Ergitme islemi geri donlsim icin kaginilmaz oldugundan, ergitme
basamaklari azaltildiginda daha az alasim elementi kaybi ortaya ¢ikacaktir. Hatta ergitme
ve aritma islemi tek kademede yapildigi takdirde hem degerli alasim elementlerinin kaybi
muimkin oldugunca azaltiimakta hem de tekrar tekrar ergitme islemi yapilamamaktadir.
Bu sayede enerji ve pahali alasim elementlerinden gelecek maliyet azaltilmaktadir.

Bu calisma, bazi kaliteli ¢elik hurdalarinin ergitme ve pota metalurjisi basamaklari
atlanip, dogrudan bir aritma islemi olan ESR prosesinde harcanabilir elektrot olarak
kullaniimasi ve bodylece kaliteli ¢elik haline getirilmesi islemlerini kapsamaktadir. ESR
prosesinde curuf altinda ergitme yapildigi igin curufun elektriksel ve isil iletkenlikleri;
bilesimi ve curufu olusturmak igin kullanilan hammaddeler nihai Urin kalitesinde ¢ok
onemli bir rol oynamaktadir. Bu amagla ¢esitli hurdalar ESR prosesine uygun elektrod
haline getirildikten sonra farkl bilesimlerde curuflar kullanilarak hem ergitilecek hem de
aritilacaktir. Ayrica curufun olusturulmasinda kullanilan hammaddelerin, cevher olarak
kullaniimasinin uygunlugu denenecektir. Diger bir yandan ESR curuflarinin elektriksel ve
1sil iletkenligini etkileyen faktorler ve hurdalardaki alagim elementlerine etkisi de
incelenecektir.

393



YILDIZ TEKNIK UNIVERSITESI Bilimsel Arastirma Koordinatorltgi
ARASTIRMA PROJELERI OZETLERI (2012 YIL1)

SUMMARY

The steel scraps, which are molten in electric arc furnaces and then refined by
various methods, lose their valuable alloying elements during these processes. Therefore
the final product has a lower quality than the scrap that has been processed. Since
melting is inevitable for recycling, reducing melting steps results with lower alloying
element losses from the steel. Besides when melting and refining are combined in a
single step, valuable element losses will be reduced and melting the steel over and over
will be avoided. Thus, the costs of energy and valuable alloying elements will be lowered.
This research includes high quality steel production by refining of some other high quality
steel scraps by utilizing them as consumable electrodes in ESR (Electroslag Remelting)
process, skipping the melting and ladle metallurgy steps. The electrical and heat
conductivity, composition of slags and the raw materials used for slag synthesis play an
important role on the final product quality. Therefore various scraps will be prepared as
suitable consumable electrodes for ESR and then will be molten and refined under
various synthetic slags. Additionally the suitability of ore utilization as the raw materials
used to prepare synthetic slags will be investigated. On the other hand the factors
effecting electrical and thermal conductivities of slag as well as their effects on the
alloying elements will be studied.
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Proje No: 2012-07-02-DOP05

DEMIR ESASLI TOZ METALURJi_K PARCALARDA SiNTERL_EME ESNASINDA
YAPILACAK SINTER SERTLESTIRMENIN MALZEME UZERINDEKI FiZIKSEL,
MEKANIK, MiKROYAPI OZELLIKLERINE ETKIiSININ ARASTIRILMASI

Prof. Dr. Adem BAKKALOGLU
Doktora Ogrencisi Cihan BALABAN,
Kimya-Metalurji Fakdiltesi, Metalurji ve Malzeme Mihendisligi BéIimdi

Baslangi¢ Tarihi: 2012-07-02 Bitis Tarihi: 2015-01-02

OZET

Demir esasli toz metallrjik (T/M) pargalarin mekanik 6zellikleri, nihai parcanin
yogunluguna ve mikro yapisina direkt baglidir. Birgok T/M parga, sinterleme iglemi
sonrasinda ikinci bir isil igslem gérmektedir.

Yapilacak galismalarda, yeterli sertlesebilme kabiliyetine sahip demir esasli T/M
malzemeler, sinterleme firininin soguma hattina yerlestiriimis bir sertlestirme Unitesinden
gegcirilerek dogrudan sertlestirildikten (sinter sertlestirme) sonra fiziksel, mekanik, mikro
sertlik ve mikro yapi 6zellikleri incelenecektir.

Elde edilen sonuglar, klasik isil islem metodu (quench sertlestirme) ile elde
edilmis parcalarin 6zellikleri ile karsilastirilacak, her iki sertlestirme isleminin avantaj ve
dezavantajlar tartisilacak, alasim elementleri ve sogutma hizi parametreleri degistirilerek
Ozelliklere etkileri incelenecektir.

SUMMARY

The mechanical properties of Ferrous Powder Metallurgical (P/M) parts directly

depend on density and microstructure of last parts. Many of PM parts are heat treated
after sintering.
In our studies, PM materials that have enough hardenability, will be hardened directly by
passing trough the sintering furnace which equipped with hardening section on cooling
line of furnace, after treatment, we will explore the physical, mechanical, micro hardness
and micro structural properties of materials.

Collected data will be compared with conventional heat treated parts properties,
advantages and disadvantages of both hardening processes will be discussed and
effects of alloying elements and cooling rates will be analyzed.
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Proje No: 2012-07-02-YL01

TAKIM GELIKLERINE UYGULANABiL!ECEK YUZEY iSLEMLERI VE YUZEY
KARAKTERIZASYONU

Dog. Dr. H. Aygiil YEPREM
Yiksek Lisans Ogrencisi Tamer TASKIRAN
Kimya Metalurji Fakdiltesi, Metalurji ve Malzeme Mihendisligi
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OZET

Yuksek sicaklik dayaniminin gerekli oldugu ¢alisma kosullarinda sicak is takim
celikleri vazgecilmez malzemelerdir. Uygun tane boyutu ve dadilimina sahip karbdr icerigi
ile sicak is takim celiklerinin martenzitik yapisi, yuksek sicaklik dayanimi i¢in en énemli
etkendir. Kaba karbir yapisi malzemenin gevrek olmasina ve sonu¢ olarak da
hedeflenenden daha kisa surede kullanilamaz hale gelmesine sebep olurken, ince karbur
yapisi daha yuksek toklugun ve daha iyi yiksek sicaklik dayaniminin elde edilmesine izin
verir. Sicak is takim celiklerinine uygulanan ylzey islemleri de kaliplarin asinma
Ozelliklerinin iyilestiriimesinde buyuk bir etkiye sahiptir.

Bu projede, aliminyum UrUnlerin dretiminde kullanilan kaliplarda kullanilan H13
celiklerinin en ylksek kullanim &mrine sahip ve ayni zamanda en diglk Uretim
maliyetine de sahip olmalarn icin gereken ideal 1sIl islem ve ylzey iglemi
kombinasyonunun tespit edilmesi hedeflenmektedir.

SUMMARY

Hot work tool steels are essential where high temperature resistance is required
in working conditions. Tempered martensitic structure of hot work tool steels with a
appropriate size and distribution of carbides in hot work tool steels is responsible for the
high temperature resistance. Coarser carbides increase the brittleness of material and
result in premature failure of dies. Finer carbides provide higher toughness and increase
in high temperature resistance. Surface properties have a great influence on the wear
characteristics of hot work tool steels as well.

In this project, it is aimed to reveal optimum heat treatment and surface
processing combination to provide longer life cycle and lower production costs in the
production H13 steels that will be used in aluminum good production.
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Proje No: 2012-07-02-YL02

X-52 (}ELi_GiND!EN TOZ ALTI KAYNAK METODU ILE SPIRAL KAYNAKLI BORU
URETIMINDE BORU CAPLARINA BAGLI OLARAK KAYNAK
PARAMETRELERINDEKIi DEGISiMININ ITAB BOLGESINDEKIi OZELLIKLERE ETKIiSi

Yrd. Dog. Dr. Yaman ERARSLAN
Yilksek Lisans Ogrencisi Yesim KURAL
Kimya Metalurji Fakdiltesi, Metalurji ve Malzeme Mihendisligi
Baslangi¢ Tarihi: 2012-01-02 Bitis Tarihi: 2013-01-02
OZET

Toz alti kaynagi, kaynak icin gerekli isinin, tikenen elektrod ile is parcasi
arasinda olusan ark sayesinde ortaya ¢iktigi bir ark kaynak ydntemidir. Ark bolgesi
kaynak tozu tabakasi ile kaynak metali ve kaynaga yakin ana metal de ergiyen kaynak
tozu (curuf) ve kaynak dikisi tarafindan korunur. Diz ve silindirik pargalarin kaynagdinda,
her kalinhk ve boyuttaki borularin kaynaklarinda ve sert dolgu kaynaklarinda
kullanilabilen ylUksek kaynak hizina ve ylksek metal yigma hizina sahip, hatasiz ve
yuksek mekanik dayanimli kaynak dikisleri olusturan bir ydntemdir. Tozalti kaynagi,
otomatik bir kaynak yéntemi olmanin yaninda, gucli bir kaynak yontemidir. Bu kaynak
yontemi ile 1,2 mm den 300 mm kalinhda kadar olan tim celik elemanlarin kaynagini
yapmak mumkin olabilmektedir.

Yuksek lisans bitirme tezi olarak belirlenen bu ¢alismada, X-52 kalite ¢elikten toz
altt kaynak metodu kullanilarak uretilen spiral kaynakli kazik borusu Uretiminde spiral
boru capinin degisimine bagli olarak, akim siddeti, gerilim ve kaynak hizi gibi
parametrelerdeki degisimin ITAB'daki metalurjik 6zelliklere etkisinin incelenmesidir.
Kaynak parametreleri; kaynak hizi, amper ve voltaj; olup boru ¢apina gore degisiklik
g6stermektedir. WPS (Welding Procedure Specification) dogrultusunda, sabit boru et
kalinhginda (24 mm) boru cap degerlerinin degisimine ile birlikte, farkl kaynak
parametreleri ilen gergeklestirilecek kaynaklarin ITAB bdlgesindeki mekanik 6zelliklere ve
metalurjik yapiya etkileri incelenecektir.

SUMMARY

Submerged arc welding method is widely used in the production of steel pipe. X-
52 steel, a material commonly used in the production of piles. The purpose of this topic
identified as a graduate thesis in the X-52 steel spiral welded pipe manufacturing, pipe
diameters along with welding parameters to examine the effect of the change HAZ
properties. Welding parameters, welding speed, ampere and voltage, and varies
according to the diameter of the pipe.

Pipe wall thickness held constant (24 mm), diameter pipe welding parameters will
change depending on changes in the values specified in the WPS (welding procedure
specification ) and in accordance with these effects of weld to HAZ will be examined
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Proje No: 2012-07-02-YLO03
GESITLI METAL OKSIT NANOTUPLERIN SENTEZi VE UYGULAMALARI
Do¢.Dr. Cengiz KAYA
Yiiksek Lisans Ogrencisi Tugba IPEKSAC
Kimya Metalurji Fakdiltesi, Metalurji ve Malzeme Mihendisligi

Baslangi¢ Tarihi: 2012-01-02 Bitis Tarihi: 2013-01-02

OZET

Bu ulusal ve uluslar seviyede planlanan disiplinler arasi kapsamh arastirma
projesinde nano (25-50 nm) boyutlarda ¢inko oksit (ZnO) tozlar sol-jel yontemi ile
sentezlenecek ve sentezlenmis antibakteriyel 6zellik tasiyan ZnO nano tozlar hidrotermal
sentez yontemi kullanilarak nano tuplere (capi 5-10 nm) ylzey alanlari artirilarak
(antibakteriyel etkiyi artirmak igin) doénustirilecektir. Daha sonra elektrokinetik biriktirme
yontemiyle antibakteriyel (bakteri ve virUsleri etkisiz hale getiren) 6zellik tasiyan karbon
ve nikel esasl filtreler elde edilecektir. Bunun igin hazirlanmis nanotuplerle kararli
kolloidal sUspansiyonlar hazirlanip, bu suspansiyonlar kullanilarak filtreler Uzerinde
degisik uygulama voltaji ve slrelerinde nanotipler biriktirilecektir. Elde edilen filtreler
sinterlendikten sonra antibakteriyel 06zellikleri, mekanik davraniglari ve mikroyapi
Ozellikleri belirlenecektir. Bu projede Uretilecek olan ZnO nanotlp kapli filtrelerin 6zellikle
beyaz egya ve makine sanayinde klima, camasir, bulasik, buzdolabi v.b. iclerinde
kullanilarak bakteri ve viral mikroorganizmalarin antibakteriyel 6zellik nedeniyle etkisiz
hale getiriimesi sayesinde ¢ok genis uygulama alani bulabilecektir.

SUMMARY

I n this inderdisciplinary research investigation at national and international level,
sol-gel method will be used to synthesize nano-sized (25-50 nm) ZnO powders and
hydrotermal synthesis will be used to synthesize antibacterial ZnO nanotubes (dia: 5-10
nm) to increase the antibacterial effect. Afterwards nickel and carbon-based antibacterial
filters will be obtained with zinc oxide nanotubes by electrophoretic deposition method.
For the formation of antibacterial filters, stable colloidal suspensions that contain
nanotubes will be prepared to deposite nanotubes on filters using different applied
voltages and deposition times. Antibacterial behaviour as well as structural and
mechanical properties of the sintered filters produced will be evaluated using various test
techniques. The ZnO nanotube-coated filters would be widely used in machine and home
appliances industry (air-conditioning, laundry, dishwasher, refrigerator etc.) to eliminate
bacterias and viruses.
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Proje No: 2012-07-02-YL04

1.2738 GELIGINE UYGULANAN FARKLI NITRURLEME YONTEMLERININ GELIK
YUZEY OZELLIKLERINE ETKIiSI

Prof. Dr. Nurhan CANSEVER
Yiiksek Lisans Ogrencisi Esil BOZTEPE
Kimya Metalurji Fakdiiltesi, Metalurji ve Malzeme Miihendisligi

Baslangi¢ Tarihi: 2012-07-02 Bitis Tarihi: 2013-07-02

OZET

Plastik kalip celikleri, her tarli plastik hammaddenin degisik ydntemlerle
sekillendirilmesi icin Uretilmis, asindirici plastiklere kargi dayanikli, ¢ok yuksek baski
sayisi ve yuksek parlatilabilirlik imké&ni sunan alagsiml takim celikleridir. Plastik kalip
celikleri, kullanilan plastik hammaddenin cinsine gbre asinmaya, basinca ve korozyona
maruz kalirlar. Bu nedenle, cok cesitli plastik kalip ¢eligi gelistiriimistir. DIN 1.2083, DIN
1.2311, DIN 1.2312, DIN 1.2738, DIN 1.2316 gibi ¢cok farkl plastik kalip celikleri
kullaniimaktadir. Bunlarin icinde DIN 1.2738 c¢eligi, ¢cok kalin dlgllerde bile ¢ekirdek
sertligini kaybetmemesi, ayna gibi parlayabilmesi ve desenlenebilmesi nedeniyle son
yillarda dikkatleri Gzerine ¢ekmistir. DIN 1.2738 plastik kalip ¢elikleri, yiksek sertliklerin
gerektigi durumlarda alevle sertlestirme veya nitrirleme islemlerine tabi tutularak ylzey
Ozellikleri gelistirilebilir.

Bu calismada, DIN 1.2738 plastik kalip celiklerinin yuzeyine, farkli nitrirleme
yontemleri ile (plazma nitrirleme, gaz nitrirleme, akiskan yatakta nitrirleme) azot
yayindirilarak, ylizey 6zelliklerinin gelistiriimesi (sertlik, asinma direnci, korozyon direnci)
hedeflenmistir. Ayrica azotla birlikte karbonun da etkisini incelemek amaciyla, DIN 1.2738
plastik kalip c¢eliginin ylzeyine azot/karbon yayindirilacaktir (nitrokarbirleme).
Nitrokarburleme islemi icin gaz nitrokarbirleme islemi segilmistir.

Nitrirleme ve nitrokarblrleme iglemleri sonrasi, karakterizasyon islemleri
yapilarak farkli nitrirleme yéntemleri sonunda elde edilen 6zellikler karsilastirilacak ve
DIN 1.2738 celigi i¢in en iyi nitrirleme kosullari belirlenecektir. Bunun icin enine kesit
mikroyap! incelemeleri, optik mikroskop ve Taramali Elektron Mikroskobu (SEM) ile
yapillacak ve EDS analizleri ile ylzeye yayinan azot ve azot/karbon bilesimi
belirlenecektir. Ylzey sertlik degisimi dlcllecek, asinma deneyleri ile strtinme katsayisi
tespit edilecektir. NaCl ¢dzeltisinde elektrokimyasal korozyon davranisi incelenecektir.
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SUMMARY

Plastic mold steel is a alloyed tool steel which produced for design of all types of
plastic raw materials in different ways, resistant to abrasive plastics, the number of very
high pressure and high ability to polish. Plastic mold steels are exposed to wear, pressure
and corrosion according to type used plastic raw material. Therefore, the plastic molding
steels have been developed in a wide variety such as DIN 1.2083, DIN 1.2311, DIN
1.2312, DIN 1.2738, DIN 1.2316. In recent years DIN 1.2738 steel has attracted attention,
due to provide high hardness of the core even in too thick dimensions. When high
hardness is required, surface properties of DIN 1.2738 plastic mold steels can be
improved by flame hardening or nitriding processes.

In this study, nitrogen is diffused on the surface of DIN 1.2738 plastic mold steels
with different nitriding methods (plasma nitriding, gas nitriding, fluidized bed nitriding) for
improvement of surface properties (hardness, wear resistance, corrosion resistance).
Besides, in order to examine the effect of carbon along with nitrogen, nitrogen/carbon will
be diffussed on DIN 1.2738 plastic mold steel surface (nitrocarburizing). Gas
nitrocarburizing was chosen as a nitrocarburizing process. After nitriding and
nitrocarburizing processes, properties that obtained from different nitriding processes will
be compared with characterization procedures and best nitriding conditions will be
determined for DIN 1.2738 steel. For this aim, cross-sectional microstructural analysis will
be performed with optical microscopy and Scanning Electron Microscopy (SEM).
Composition of nitrogen and nitrogen / carbon on the surface will be determined with
EDS analysis. After that, experiments of wear and hardness will be implemented and
corrosion tests will be carried out with %3.5 NaCl solution. With the findings, samples will
be compared in terms of different conditions and materials.
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Proje No: 2012-07-02-KAP01

FOTOVOLTAIK UYGULAMALAR iICIN OKSIT ESASLI NANOPARGACIK VE
NANOTUPLERIN HIDROTERMAL YONTEMLERLE URETILMESi VE
KARAKTERIZASYONU

Dog. Dr. Figen KAYA

Dog. Dr. Cengiz KAYA, Dr. Cem Biilent USTUNDAG, Prof. Dr. Aldo R.BOCCACCINI,
Prof. Dr. H. Yilmaz KAPTAN, Yrd. Dog. Dr. Rifat HACIOGLU

Kimya Metalurji Fakiiltesi, Metalurji ve Malzeme Miihendisligi BélimUi

Baslangi¢ Tarihi: 2012-04-02 Bitis Tarihi: 2014-04-02

OZET

Disiplinlerarasi arastirma projesi 6zelligini tasiyan bu projede nano boyutlarda
oksit pargalar Uretiimesi planlanmistir. Nanoboyutlu ve fakli morfolojilerde inorganik
pargaciklarin Uretiminde sol-jel ve hidrotermal ydntemler kullanilacaktir. Farkli proses
teknikleri kullanilarak yiksek ylzey alanina ve yuksek elektrokimyasal aktiviteye sahip
tanelerin olusturulmasi  éngorilmuistir.  Uretilecek TiO, esash nanopargacik ve
nanotiplerle SnO, esasli nano pargaciklar daha sonra fotovoltaik gines pillerinde
fotosensitif elektrot malzemesi Uretiimesinde kullanilacaktir. Fotokatalitik 6zelliklerin
belirenmesinde inorganik esasli toz malzemeler icin yaygin olarak kullanilan metilen
mavisinin bozunumu calismalari dopantlama ve boyut/ morfoloji kontroli agsamasinda
proses parametrelerinin optimizasyonu igin kullanilacaktir. Fotokatalitik ve fotovoltaik
aktivitelerin gercek anlamda irdelenebilmesi icin Uretilen nanoparcgaciklarin yasak enerji
bandi araligi degerlerinin boyut/ morfoloji (nano tane—nanotip degisimi) ve kimyasal
icerige bagli olarak belirenmesi Onemlidir. Bu sebeple Uretilen nanoparcacik ve
nanotiplerin absorpsiyon miktarlari UV-VIS/NIR spektrometresinde Odlgulerek, yasak
enerji araliyi degerleri hesaplanacaktir. Son olarak Uretilen TiO, ve SnO, esasl
nanopargacik ve nanotlpler kullanilarak cam altliklar elektrokinetik biriktirme ile
kaplanacaktir. Elektrokinetik biriktirme ydnteminde, kullanilan nanotozlarin kararli
solusyonlarinin  olusturulmasi calismalarinda, nanopargaciklarin  yuzeylerinin
modifikasyonu da ele alinacaktir.Elde edilen elektrotlar, daha sonra boya ile
duyarlilastiriimis gines hicresi (DSSC) imalinde kullanilacak ve Uretilen hicrelerin akim-
gerilim performans 6zellikleri belirlenecektir.
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SUMMARY

In this interdisiplinary project, oxide based nanoparticles are planned to be
produced. For processing nanoparticles with various morphologies, sol-gel and
hydrothermal processing techniques will be employed. In order to produce high surface
area and high electrochemical acitivity nanoparticles, different chemical based material
processing techniques are planned. TiO, based nanoparticles and nanotubes and SnO,
based nanoparticles will later be used for producing photosensitive electrodes for
photovoltaic solar cells. For characterization of photocatalytic activities, the
decomposition of organic dye methylene blue will be employed in order to evaluate the
optimization of doping, size/ morphology control during the production. It is imperative
that the evaluation of electronic performans, i.ie. photocatalytic and photovoltaic activities
of produced nanoparticles, the band energy gap values should be measured against
changes in chemical composition, size and morphology (nanoparticles—nanotubes
transformation). Therefore, the absorbance values of nanoparticles and nanotubes will be
measured by using UV-VIS/NIR spectrometer and the band energy gap vales will be
calculated. Finally, oxide based TiO, and SnO, nanoparticles/ nanotubes will be coated
on to glass substrates by electrophoretic deposition. For electrophoretic deposition
technique, stabil solution of nanoparticles will be obtained by surface modification of
nanoparticles. After the deposition, produced electrodes will be used to compose dye
sensitized solar cells (DSSC) and the current/ voltage (1/V), performance of solar cell will
be evaluated.
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YUKSEK SICAKLIK TRIBOMETRESI TASARIMI VE IMALATI
Dog. Dr. Ergiin KELESOGLU

Prof. Dr. Ahmet KARAASLAN, Yrd. Dog. Dr. Yaman ERARSLAN,
Ars. Gor. Mustafa KOCABAS

Kimya ve Metalurji Fakdiltesi, Metalurji ve Malzeme Miihendisligi BélimUi
Baslangi¢ Tarihi: 2012-11-15 Bitis Tarihi: 2014-11-15
OZET

Sartiinme, Asinma ve Yaglama olgularinin bir arada incelendigi Triboloji bilim dali
son on yilda bilimsel galismalar yoninden énemli bir ilgi gekmektedir. Strtlinmenin enerji
yutmasi, asinma nedeniyle o6nemli ekonomik kaynaklar harcanarak elde edilen
malzemelerin kaybedilmesi ve édnemli konstriksiyonlarin hasara ugramasi, strtinme ve
asinmanin azaltilmasi icin yapilmasi gereken yagdlamanin ilave maliyeti ve cevreye
olumsuz etkileri dustndldagunde Tribolojik olusumlarin anlagiimasi ve elde edilen bilgi
birikiminin mihendislik uygulamalara uyarlanmasiyla énemli kazanimlarla sonuglanacagi
gorulmektedir. Nitekim bu alandaki gelismelerin sonuglari alinmaya baslanmistir ve bu
stre¢ ginimuzde hala sirmektedir.

Surtinme ve asinma olusumlarinin dogasinda isi olusumu bulunmakta ve pek
¢ok gercek uygulamada ylksek bir isi agiga c¢ikmaktadir. Bu nedenle konunun
laboratuvar arastirmalarinda gercekgi bir sekilde degerlendiriimesi amaglaniyorsa bu isi
etkisinin de laboratuvar deneylerinde simule edilmesi gerekir. Ancak gunimizde en
yaygin kullanilan laboratuvar surtinme deneyi olarak karsimiza ¢ikan pin on disk veya
ball on disk testlerinde bu durum ¢ogu zaman karsilanmaz. Dolayisiyla bu tir testler
sadece ortam sicakligl yakinindaki surtinme olaylarini simule ederler ve yiksek sicaklik
ortaya ¢ikan uygulamalarda anlamlarini vyitiriler. Bunun temel nedeni maddelerin ortam
sicakhdinda ve yiksek sicakliklardaki davraniglarinin  degismesi, asinma
mekanizmalarinin karmagiklasmasidir.

Bilimsel calismalarin de facto standart olarak kullandigi pin on disk testlerinin bir
onemli handikapl da ¢odu deneylerde deney diizenedinde sadece sirtlinme kuvvetlerinin
Olcilmesi ve slrtinme yuku olarak ise genellikle sabit bir 6l adirlik (dead weight)
kullanilmasidir. Proje ekibimiz uzun yillardir ylrattigu surtinme deneylerinde pin on disc
testinin dogasi gere@i slrtinme kuvvetlerinin normal yUki de etkileyen bilesenler
icerdigini tespit etmistir. Dolayisiyla slrtinme katsayisi hesaplanmasinda normal yik
degerlerinin  anlik dlgllmesi (real time measurement) ve hesaplara katiimasi
gerekmektedir.

Yukarida sayillan nedenlerle bu arastirma projesinde Yuksek sicakliklarda
strtinme deneylerinin gergeklestirilebilecedi bir ylksek sicaklik tribometresinin tasarimi
ve Uretimi hedeflenmistir. Bu tribometrenin 20-500 °C arasinda testlere olanak saglayan
bir pin/ball on disk test dizenegi olmasi ve normal yik degerlerinin anlik dl¢ilmesine
imkan saglayan bir tasarim yapilmasi planlanmaktadir.
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Bdyle bir test diizeneginin tasarlanmasi ve Uretiimesi bu alanda bilgi ve tecribe
birikimini gerekli kilmaktadir. Proje ekibi daha énce ortam sicaklijinda galisan bir pin on
disk dizenegini tasarlamis ve imal etmisti. Bu dlzenek Universitemiz merkez
laboratuvarinda halen pek ¢ok arastirmaciya hizmet vermektedir. Bu proje kapsaminda
yapilacak yuksek sicaklik tribometresi ise bu drnekten yola ¢ikilarak geligtiriimis bir model
olacaktir. Proje ¢iktisi dogrudan Urine donuastirilip kullanima sunulabilecek ekonomik
getirisi olabilecek bir donanimdir.

Cihaz tasariminin kullanim esnekligi saglayacak sekilde yapilarak, farkl
arastirmacilarin Grtnlerini test ettigi bir dizenek olmasinin yaninda dogrudan testin kendi
dogasinin arastirildigi ¢alismalarin yapilmasina yoénelik bir test dizenegdi olmasi da
amaglanmaktadir (Hazir tasarimlarin blyuk bir codu deney parametrelerinin serbestge
degistiriimesine imkan vermemektedir.). Bu yoniyle test dizenegdi hazir alinacaklara goére
ekonomiklik avantajinin yaninda teknolojik ve bilimsel avantajlar da sunacaktir. Ayrica
elde edilen bilgi birikimi ve Uretim sirasinda kazanilan deneyim ve katma degerler hem
Ulkemiz icin hem de Universitemiz igin kazanimlar olacaktir.
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SUMMARY

When Friction, Erosion and Lubrication cases are examined together, science of
Tribology attracts a particular interest in terms of scientific studies over the last decade.
Taking into consideration of absorption of the energy by friction, loss of materials
obtained by the expenditure of significant economic resources and damaged important
construction because of erosion, additional cost of lubrication to be done to reduce
friction and erosion, and the resulting impact on the environment, it is seen that it will
result in significant gains with understanding the tribological formation and adaptation of
accumulative knowledge to engineering applications. As a matter of fact, we can see the
results of this advance in this field and nowadays this process is still in progress.

There is heat generation in nature of the formation of friction and erosion and in
many real applications a high heat occurs. For this reason, the effect of heat must be
simulated in laboratory experiments if this subject is aimed to be assessed in laboratory
researches in a realistic way. However, today this case is not often satisfied in pin on disc
or ball on disk tests encountered the most widely used as an experiment in the laboratory
of friction. Therefore, such tests only simulate the events of friction near the ambient
temperature and lose their meaning in applications resulting in high-temperature. The
main reason for this is change in the behavior of materials at ambient temperature and
elevated temperatures, complication of erosion mechanisms.

A significant handicap of pin on disc tests where scientific studies used as the de
facto Standard is measuring only the friction forces and usually using a fixed dead-weight
(dead weight) as the friction load in most experimental setups. In the friction experiments
conducted for many years, our project team has established that the friction forces
contain ingredients that influence the normal load as the nature of the pin on disc testing.
Therefore, in the calculation of friction coefficient, values of normal load are required to
be measured instantaneously (real-time measurement) and taken into accounts. In this
research Project, it is aimed to design and produce a high-temperature tribometer by
which friction experiments carried out at high temperatures because of reasons
mentioned above.

Tribometer is planned to be a pin / ball on disk test rig that allows testing between 20-500
°C and a design that allows the measurement of instantaneous values of the normal load.
Such a test setup design and production requires knowledge and experience in this field.
Previously the project team designed and manufactured a pin-on disc setup working in an
ambient temperature. This arrangement still serves many researchers in the central
laboratory of the university. High temperature Tribometer made under this project will be
a model developed on the basis of this sample.

The output of the Project is a hardware that can be converted to the product directly,
presented for use and can have economic return. In addition to being a mechanism that
different researchers tested their products by designing the device in order to provide
flexibility in use, it is also aimed to be a test system intended to make studies in which
researches about directly test's own nature are done. (Most of ready designs do not
enable modification of the experimental parameters freely.) From this aspect, test setup
will provide not only economic advantage but also technological and scientific advantages
comparing with ready ones.In addition, the resulting accumulation of knowledge and
experience gained during the production and added values will be gains for both our
country and our university.
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OZET

Gundmuzun otomobil teknolojileri, uzay teknolojileri ve tasinabilir elektronik
endustrisi, duslk yodunlugu ve iyi yapisal Ozellikleri nedeniyle magnezyum (Mg)
alagimlarini siklikla kullanmaktadir. Sivi Mg, gerek primer metal Uretiminde gerekse Mg
esasli Urunlerin Uretimi sirasinda ortamdaki hava ile etkilesime girerek oksitlenir ve yanar.
Bu sebeple Mg dUreticileri sivi metalin ylzeyinin oksijenle irtibatini keserek metalin
yanmasini engellemek icin cesitli koruma yontemleri kullanirlar. Bu amagla ge¢cmiste tuz
eritkenler ve derisik SO, gazi kullaniimistir. Ancak bu koruma ydntemleri, Mg icin gerekli
korumayi saglamalarina ragmen metal kalitesini disturmusler, donanimlarda korozyona
sebep olmuslar ve galisma ortami igin tehlike olusturmuslardir. 1970 yilindan bu yana
uluslararasi magnezyum endustrisi, zehirli, yanici ve korozif olmamasi sebebiyle sivi
metalin korunmasinda blyUk oranda SFg gazi kullanmaktadir. Cin magnezyum endustrisi
ise, koruma amaciyla buylk oranda kikurt tozu kullanmakla birlikte Grlin kalitesini
yukseltmek igin glinimUzde kukirdl terk edip SFg kullanmaya baglamistir.

Cok etkili bir koruyucu gaz olmasina ragmen SF¢, blylk oranda sera etkisine

sebep olmakta ve binlerce yil etkisi slrecek kiresel i1sinmaya katkida bulunmaktadir.
Dinya capinda bircok hikimet ve kurulus eriyik Mg muamelesinde SFg kullanimini
azaltmak igin yeni yéntemlerin arayisi icindedir. Ornegin ABD’de, “Magnezyum
Endustrisinde SFg Salinimini Azaltma Ortakhdi” gonilli olarak 2010 yilinda SFg
salinimini azaltma karari almigtir.
Benzer sekilde Avrupa Birligi de 2008 yilindan itibaren 850 kg’in Uzerindeki Uretim
miktarlari igin Mg basingli dékimunde SF¢ kullanimini engelleme karari almigtir. Dinya
¢apinda birgok Mg Ureticisi devamli artan Uretim miktarlarini da géz éninde bulundurarak
cevreye duyarll ve ertikensiz eriyik koruma sistemleri hakkinda arastirmaya devam
etmektedir.

Bu projede de gevreye olumsuz etkisi en dislk olan ve Uriin kalitesini olumsuz
etkilemeyecek ideal gaz/gaz karisimlarinin tespit edilmesi ve sivi metale eklenecek
ajanlarla da koruyucu gaz miktarinin en aza indirilmesi hedeflenmistir.
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SUMMARY

Today’s automobiles, aerospace technologies, and portable electronics all use
magnesium (Mg) for its advantageous light weight and structural properties. While being
produced and when used in manufacturing other products, molten
Mg will oxidize (burn) on contact with ambient air. Therefore Mg producers and parts
manufacturers use melt protection on the metal’s surface to prevent burning. In the past,
salt fluxes or concentrated sulfur dioxide (SO,) gas were used for this purpose. While
these chemicals provided adequate melt protection, they also reduced the quality of the
metal, corroded equipment, and presented workplace and environmental hazards. Since
the 1970s, the international magnesium industry has largely used SF¢ for melt protection
for its nontoxic, nonflammable, and non-corrosive characteristics. China’s rapidly growing
Mg industry employs sulfur powder for melt protection but is transitioning to SF¢ cover
gas systems to improve product quality.

Although it is an effective Mg cover gas, SF¢ is a very potent and persistent
greenhouse gas, which means its release to the atmosphere contributes to global
warming for thousands of years. Many national governments and companies around the
world are seeking to reduce or eliminate SF6 use in molten Mg processes. For example
in the United States, members of the SFs; Emission Reduction Partnership for the
Magnesium Industry have committed to voluntarily eliminate SFs emissions by 2010.
Also, the European Union will prohibit the use of SF¢ in Mg die-casting beginning in 2008,
except when used in quantities less than 850 kg per year. Many end users of Mg
worldwide will continue to demand consistently high-quality Mg products and will seek
improved environmental conditions that alternative fluxless melt protection other than SFg
can provide.

By using fluxless melt protection other than SFg, the global Mg industry can
benefit from improved metal quality, potential cost savings, and increased workplace
safety while reducing greenhouse gas emissions.

In this project, it is aimed to evaluate ideal gas/gas mixtures with minimum
possible effect on environment and again minimize the protective cover gas by adding
deoxidizing agents to molten magnesium.
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OZET

Dubleks paslanmaz celikler, mikroyapilarinda ferrit ve Ostenit fazlarini bir arada
bulunduran, yiksek alasim elementi icerikleri ile Ustin mekanik 6zelliklere ve korozyon
direncine sahip olan malzemelerdir. Sahip olduklari ylUksek mekanik &zellikler ve
korozyon direnci nedeniyle gemicilik ve petrokimya sektorleri ile borulama hatlarinda
yaygin olarak kullaniimaktadirlar. Dubleks paslanmaz celikler yiksek krom ve nikel
icerigine sahip malzemelerdir. Krom korozyon direncini artinr ve ferrit olusumunu saglar.
Nikel ise mekanik &zellikleri artirir ve dstenit olusumunu saglar. Ozellikle bu iki alagim
elementi kullanimi ile dstenit ve ferrit fazlarinin %50 oranlarinda olusumu saglanarak,
istenen korozyon direnci ve mekanik dzellikler elde edilir.

Dubleks paslanmaz ¢eliklerin en énemli sorunu, malzemenin isil islemi sirasinda
olusan o ve x fazlaridir. Bu fazlar, 650-900 °C arasindaki sicakliklarda olusur ve
malzemenin korozyon direnci ile mekanik &zelliklerini olumsuz etkiler. Ayrica, o ve X
fazlarinin olusumu sonrasinda ferrit yapisi igerisinde ikincil dstenit olusumu da goéruldr.
ikincil 6stenit olusumu ile yapida istenen ferrit-dstenit miktari degisir. Olusan fazlarin
gideriimesi ya da malzeme o0Ozellikleri Uzerinde olusan olumsuz etkilerin ortadan
kaldiriimasi 1sil islemler ile mimkudn olmaktadir.

Bu galismada, dubleks paslanmaz gelik malzemeye farkli sicaklik ve farkli sireler
ile 1sil islemler uygulanacaktir. Isil igslemler sonrasi 650-900 °C sicaklik araliklarinda farkl
sogutma islemleri uygulanacak ve mikroyapi incelemeleri ile olusan fazlar belirlenecektir.
Ayrica, uygulanacak mekanik testler ve korozyon testleri ile olusan fazlarin malzeme
dzellikleri Gzerindeki etkisi belirlenecektir. Ozelliklerin belilenmesinden sonar, bu fazlarin
mekanik 6zellikler ile korozyon 6zelliklerini en az oranda etkileyecek sekilde gideriimesine
yonelik 1sil islem yontemleri gelistiriimeye ¢alisilacaktir.
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SUMMARY

Duplex stainless steels that have ferrite and austenite in the microstructure have
great mechanical and corrosion properties with higher alloying elements content. Duplex
steels are widely used in piping, chemical and offshore industries because of their higher
mechanical and corrosion properties. Duplex stainless steels have great amount of Nickel
and Chrome content. Chrome is stabilized ferrite and enhanced corrosion resistance.
Nickel is stabilized austenite and enhanced mechanical properties. Desired corrosion
resistance and mechanical properties can be obtained by providing 50% austenite and
ferrite fractions with the use of Chrome and Nickel.

The most important problem of the Duplex Stainless Steel is comprising of o and
X phases during the heat treatments. These phases occur between 650-900 ‘C and
comprising of o and x phases deplete the mechanical properties and corrosion
resistance. Moreover, secondary austenite can occur during the comprising of o and x
phases and desired austenite and ferrite fractions cannot be provide with secondary
austenite formation. Elimination of o and x phases or minimizing the negative effects of o
and x phases on the properties of alloy can be provided by heat treatments.

In this study, different heat treatment processes are carried out to Duplex 2205
Stainless Steel. Different cooling regimes are used between 650-900 ‘C and occurred
phases are determined with microstructural observations. Besides, effects of the occurred
phases on the properties are determined with mechanical and corrosion tests. Different
heat treatment processes are going to be developed to minimize the negative effects of
these phases on the mechanical and corrosion properties.
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OZET

1991 yilinda kesfedilen karbon nanotlpler (KNT) Ustin mekanik dayanimlari,
muikemmel elektriksel ve isil iletkenlikleri ve boylari ve enleri dogrultusunda anizotropi
g6stermeleri nedeniyle metal, polimer veya seramik esasli kompozitlerde mekanik, optik
veya elektriksel Ozellikleri gelistirmek amaciyla ¢cok yaygin olarak kullaniimaktadir. Tek
veya ¢ok duvarli karbon nanotlpler boylari ve enleri dogrultusunda farkli manyetik
duyarliiga sahiptirler ve ayrica paramanyetik 6zellik gosteren partikillerle ylzeylerinin
dekore edilmesi veya iclerinin doldurulmasi ile manyetik anizotropileri artirilabilir. Ayni
sekilde igsel olarak manyetik 6zellik tasiyan demir esasli gubuk ya da nanotlip seklinde
olan nanoyapilar da manyetik anizotropi géstermektedir.

Bu temel yaklasimla énerilen proje kapsaminda 6zellikle hidrotermal yéntemle
KNT’in dis ylzeyleri veya i¢ yluzeyleri nano-6lgekte demir oksit gibi malzemelerle dekore
edilicek/doldurulacak ve dis manyetik etkilere ylksek manyetik duyarlilik ve ayni
zamanda manyetik anizotropi gdsterir hale getirileceklerdir. Ayrica, hidrotermal ydntemle
yapisal olarak manyetik 6zellik tasiyan demir oksit nanotipler (6rnegin ayni zamanda iyi
bir yari iletken olan gama Fe,O3;) ve buna ek olarak nanotel/nanogubuk seklinde
parcaciklar sentezlenecektir. Daha sonra elde edilen hibrit yapilar olusturulacak manyetik
alan veya elektriksel alan igerisinde cesitli ve farkh altliklar Uzerinde elektrokinetik
biriktirme (EKB) yontemiyle kaplama tabakasi seklinde Uretileceklerdir. Baska bir
calismada ayni yaklasim uygulanarak yonlenmis karbon ya da demir oksit
nanotip/nanotel takviyeli seramik anafazli (Al,O3; v.b.) kompozitler elektrik ve manyetik
alanlarin etkisi altinda elde edilecektir. Boylelikle; mikro/makro 6lgeklerde farkl yonlerde
farkli 6zellik gésteren anizotropik malzemeler elektrokinetik biriktirme yontemi ile Uretilmis
olacaktir. Bu amacla sadece karbon nanotip, demir oksitle modifiye edilmis KNT ve
manyetik demir oksit nanotip/nanotel igeren slispansiyonlar ve bunlarin seramik tozlarla
karistirilmis suspansiyonlari kararli olacak sekilde hazirlanacaktir. Bu slspansiyonlar
kullanilarak manyetik ve elektriksel alanlar altinda elektrokinetik biriktirme ydntemi
kullanilarak ¢ok genis bir araliktaki geometride ve boyutta iletken altliklar Gzerinde her biri
ayni yone yonelmis nanotupleri iceren kaplamalar veya pargalar elde edilecektir. Boylece,
bu yéntem sayesinde ulasilabilecek en ylksek dizeyde mekanik, elektriksel, optik ve isil
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Ozelliklerinden yararlanilacbiliecek olan nanotipler iceren malzemelerin Uretilebilicegdi
gOsterilmis olacaktir. Ayni zamanda ¢ok fonksiyonlu hem elektriksel hem de 1sil
iletkenlikte ve mekanik dayanimda ve yuksek anizotropiye sahip drlnler elde edilecektir.
Bu tur uygulamalar slUperkapasitorlerin kapasitansinin artiriimasi uygulamalarinda yada
yuksek elektriksel yalitkanhigin ve ayni zamanda 1sil iletkenligin istendigi elektronik devre
althklarinda (bu uygulamalarda kullanilacak olan nanotipler yari iletken nanotipler
olmalidir.)Kullanim imkani bulabiliceklerdir. Yénlenmis nanotlp iceren kaplamalarin ya da
pargalarin diger kullanim alanlari sensér uygulamalari ya da alan emisyon cihazlaridir.

Yapisal uygulamalar icin farkl bilesimlerde (silisyum nitrar, alumina, zirkonya) ve
anizotropik Ozelliklere sahip KNT takviyeli kompozitler elde edilecektir. KNT takviyeli
seramik kompozitler elektrokinetik biriktirmeyle sekillendirmenin ardindan drlnlerin nihayi
sinterleme islemleri sinterleme ydntemleri kullanilarak yapilacaktir.
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SUMMARY

Carbon nanotubes which were invented in 1991, have started to be used to
increase the mechanical, optical or electrical properties of ceramic, polymer or metal
matrix composites due to their superior mechanical strength, perfect electrical and
thermal conductivity, and their anisotropy along the tube diameter and length.

Single or multi walled carbon nanotubes exhibit different magnetic anisotropy and
besides, their magnetic anisotropy can be altered via filling insides of nanotubes or
decoration on the surfaces of nanotubes with paramagnetic nanoparticles. In addition,
intrinsically magnetic iron based nanostructures either in the form of rods or tubes also
show magnetic anisotropy.

With this basic anticipation or approach in this project, the outer or inner surfaces of
carbon nanotubes will be decorated with nano-scale iron oxide materials dominantly by
means of hydrothermal synthesis or sol-gel process and they will be made to exhibit
magnetic susceptibility under an influence of external magnetic fields and they will be
rendered to show magnetic anisotropy as well.

Besides, for the first time in this project intrinsically magnetic iron oxide based nanotubes
and in addition nanowires and nanorods will be produced. Subsequently, the obtained
hybrid materials will be deposited on to various and different substrates by means of
electrophoretic deposition under the influence of electrical and magnetic fields.

In another study, the same approach will be implemented to produce aligned carbon and
iron oxide nanotube/wire reinforced ceramic based (alumina etc.) composites under
electrical and magnetic fields. Therefore, anisotropic materials in the scale of micro/macro
will be produced by means of electrophoretic deposition which shows different properties
in different dimensions. With this aim only carbon nanotube, iron oxide modified carbon
nanotube and magnetic iron oxide nanotube/nanowire and mix of these materials with
ceramic particles will be produced in suspension exhibiting high stability. These
suspensions will be used to produce aligned nanotube containing coatings or parts
possessing broad range of geometry and dimensions, under magnetic and electrical
fields using electrophoretic deposition. By virtue of this approach, an easy and fast
technique will be shown, providing room to produce materials which benefit from the
highest achievable optical, mechanical, electrical or thermal properties of nanotubes.
Besides, multi-functional products will be able to be produced exhibiting high mechanical
strength or electrical conductivity or thermal conductivity at the same time and also
presenting high anisotropy. This kind of applications can be used in applications to
increase the capacitance of supercapacitors or in heat sink applications both high
electrical resistance and thermal conductivity are required to produce suitable beds for
electronic circuits in which dissipation of heat is crucial (these applications require
semiconductor nanotubes). Field emission devices and sensors are other possible
applications for aligned nanotube containing coatings or parts.

For structural applications composites will be produced exhibiting anisotropic properties
in different combinations (Zirconia, Silicon nitride, and alumina based composites).
Subsequent to the production of nanotube reinforced ceramic composites, sintering will
take place.
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OZET

Teknolojinin hizla ilerlemesi ve Internetin yayginlagsmasiyla depolanan metinsel
bilgi hizla blyimekte ve depolanan bu metinsel bilgiye erismek ve islemekte bir ¢ok
zorlukla karsilagiimaktadir. Bu zorluklardan biri de istenilen bilgiye kisa zamanda
erisebilmek icin gerekli metodlarin yetersizligidir. Metin 6zetleme metindeki gereksiz
bilgileri gikararak metnin daha 6z bir hale gelmesini saglamaktadir
Bu proje de tekil deger ayrisimi ve makina 6grenmesi metodlari kullanarak tlirkge metin
Ozetleme sistemi gelistirecegiz.

SUMMARY

The rapid growth of data in World Wide Web and other sources creates several
difficulties for accessing and processing textual information. One of these difficulties is
the lack of an efficient method to reach the required information in a reasonable time.
Text Summarization (TS) is considered as an essential task to overcome this problem. TS
can be defined as the process of identifying the most significant information in a
document or a set of related documents.
In this project we will develope Turkish text summarization system that uses Latent
Semantic Analysis and machine learning methods.
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OZET

Ishikawa iterasyon  yonteminin  nonexpansive,  asymptotically
nonexpansive, quasi-nonexpansive ve asymptotically pseudocontractive déntisim gibi
lineer olmayan bazi dénustumlerin sabit noktalari icin yakinsakhgi incelenektir.

SUMMARY
We will investigate convergence of Ishikawa iteration methods for fixed points of

some nonlinear mappings such as nonexpansive, asymptotically nonexpansive, quasi-
nonexpansive and asymptotically pseudocontractive mappings.
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OZET

Bulanik mantik kavrami ilk kez 1965 yilinda Zadeh (Zadeh, 1965)'in bu konu
Uzerindeki ilk makalelerini yayinlamasiyla duyuldu. O tarihten sonra énemi gittikge artarak
glinimize kadar gelen bulanik mantik, belirsizliklerin anlatimi ve belirsizliklerle
calisilabilmesi igin kurulmus bir matematik dizen olarak tanimlanabilir.Aristo mantiginda
bilindigi gibi bir sey ya A kiimesinin elemanidir yada degildir. Baska bir deyisle ya siyah
ya da beyazdir Bulanik mantigin ardindaki temel fikir ise, bir 6nermenin dogrulugunun,
onermelerle, kesin dogru ve kesin yanlis arasindaki sonsuz degeri alabilmesidir.

Kisacasi bulanik mantik, bir 6nermenin dogruluk degerini [0,1] araligiyla iligkilendiren bir

fonksiyon alarak kabul edilebilir. Yani siyah ve beyaz arasinda grinin ve tonlarinin da
oldugu fikrini verir. Dolayisiyla, bir anlamda Aristo mantiginin genellestirilmis halidir.1986
yilinda Atanassov(Atanassov, 1986) bostan farkli bir kimenin her elemaninin Uyelik olma
derecesi ve Uyelik olmama derecesi toplaminin 1 den kiguk ve esit olma sartini koyarak
fuzzy kime kavraminin bir genellestirmesi olarak “Sezgisel fuzzy kiime” kavramini
vermistir. Fuzzy teori kendine ¢ok sayida uygulama alani bulmustur. Matematigin yanisira
yapay zeka, optimizasyon, ekonomi, tip, karar verme teorisi, isletme gibi bilimin birgok
farkli alanina uygulanmistir (Hong, D. H., A,1998; Szmidt E., Kacprzyk J., 2001; Supriya
K. De, R. Biswas , A, Roy,2001; Liu, H. W., Wang, G. J., 2007). 2004 yilinda Park (Park,
2004) sezgisel fuzzy kiime fikrini kullanarak, surekli tggen norm ve surekli tggen conorm
(Schweizer B.,Sklar A.,1960) yardimi ile George ve Veeramani (George, A., Veeramani,
P.,1994)Ynin vermis oldugu fuzzy metrik uzay taniminin bir genellestirmesi olarak
“Sezgisel fuzzy metrik uzay” kavramini ve bu uzayin temel ézelliklerini vermistir. Daha
sonra Saadati ve Park (Saadati R., Park J.H., 2006), sezgisel fuzzy norm kavramini
tanitmiglardir.  Yapilan bu calismalar bircok arastirmacinin ilgisini ¢ekmis ve bu
calismalar 1s1ginda c¢ok sayida bilimsel calisma yapiimistir (Karakus S., Demirci K.,
Duman 0O.,2008; Mursaleen M., Karakaya V., Mohiuddine S. A.,2011; Mursaleen M.,
Lohani Q.M. D.,2009; Alaca C., Turkoglu D, Yildiz C, 2005; Dinda B., Samanta T.K,,
2010).Bu proje ile, fonksiyonel analiz kaynakli operatdr ile iligkili kavramlardan dual uzay,
yansimalilik gibi kavramlann literatirde calisiimamis olan Ozellikleri; aktif calisma
alanlarindan istatistiksel yakinsaklik ve ideal yakinsaklik ile iligkili Banach uzaylarinin bir
dizisine istatistiksel ve ideal yaklasim problemi, sabit nokta teorisi ile ilgili bazi kavramlar
gibi konulari sezgisel fuzzy normlu uzaylarda tanimlamak, o6zelliklerini arastirmak,
uygulama alanlarini ve bazi iyi bilinen teoremler ile iligkilerini vermek hedeflenmektedir.
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SUMMARY

The concept of fuzzy logic was heard for the first timein 1965 when Zadeh
(Zadeh, 1965) published his first articles on this topic. Since then, fuzzy logic which its
importance is increasingly coming from can be defined as a mathematical order which
was established for expression of uncertainties and working with uncertainties

As it's known, Anything belongs to A set or not in Aristotelian logic. In other
words, it is black or white. Unlike, the basic idea behind fuzzy logic is that the
correctness of a proposition can receive infinite value between the accurate and
precisely the wrong. In short, it is regarded as a function that associates accuracy value
of a proposition with interval [0,1]. That is, it gives us idea that there are shades of
gray between black and white. So in a sense, the generalized state of the Aristotle logic.

In 1986, Atanassov (Atanassov, 1986) introduced the concept "intuitionistic fuzzy
set" as a generalization of fuzzy set with condition that sum of the membership degree
and nonmembership degree of each elemant of nonempty is equal to or less than 1.
There are many application areas of fuzzytheory. In addition to mathematics,
fuzzy theory has been applied to several different areas of science such as artificial
intelligence, optimization, economics, medicine, decision theory, management (Hong, D.
H., A,1998; Szmidt E., Kacprzyk J., 2001; Supriya K. De, R. Biswas , A, Roy,2001; Liu, H.
W., Wang, G. J., 2007).In 2004, using the idea of intuitionistic fuzzy sets, Park (Park,
2004) defined the notion of intuitionistic fuzzy metric spaces with the help of continuous t-
norms and continuous t-conorms as a generalization of fuzzy metric space due to George
and

Veeramani (George, A., Veeramani, P.,1994) and gave the main proporties its.

Later, Saadati and Park (Saadati R., Park J.H., 2006) introduced the concept of
"intuitionistic fuzzy normed space". These activities attracted the attention of many
researchers and many scientific work has been donein the light of these studies
yapilmistir  (Karakus S., Demirci K., Duman O.,2008; Mursaleen M., Karakaya V.,
Mohiuddine S. A.,2011; Mursaleen M., Lohani Q.M. D.,2009; Alaca C., Turkoglu D, Yildiz
C, 2005; Dinda B., Samanta T.K., 2010).
With this project, we are aim to define topics such as unworked proporties in the literature
of dual space and reflexivity related to operator which is concept from functional
analysis, , ideal and statistical approximation problem to a sequence of Banach spaces
related to statistical and ideal convergence which are the active working areas, some
concepts related to fixed-point theory.
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OZET

Son yillarda gida islemede uygulanacak gesitli faktorlerin matematiksel olarak
modellenmesi, yani sinirli sayidaki gézlemler sonucunda elde edilen verilerin belirli bir
matematiksel modelle ifade edilmesi hususunda galismalar yapilmaktadir. Matematiksel
modelleme, konuyla ilgili deneysel ¢calismalari yapma imkaninin kisitli oldugu durumlarda
veya ¢ok fazla sayida tekerrlr gerektiren sartlarda blylk fayda saglamaktadir.
Matematiksel modellemenin uygulama alani buldugu bir yontem de “YUzey Tepki”
metodudur (yanit ylizey yontemi; Response Surface yontemi). Response Surface Metodu
(RSM), basit ¢oklu regresyona dayanan matematiksel bir tekniktir. Bu yéntem, gida
endustrisinde yeni Urin gelistirme ve diger alanlarda etkin bir sekilde kullanilabilmektedir.
Gunumuzde bilinen klasik metotlarin yanit veremedigi alanlarda 6nemini ve islevini
g6stermektedir. MUmkUin olan en az sayida gézlem kullanilarak maksimum sonucun elde
edilmesini saglayan Response Surface Metodunun (RSM) gecerliligi, arastirmalara ve
uygulamalara olan katkisi glin gegtikge artmaktadir. Bu metod kullanilarak; iki veya daha
fazla faktorin kalite kriterleri Uzerine etkileri arastirilip optimum degerler bulunabilir.

Bulanik mantik ve bulanik ¢ikarsama sistemi (Adaptive Neuro-Fuzzy Inference
SYSTEM, ANFIS) , kompleks non-lineer (dogrusal olmayan) sistemlerin tanimlanmasinda
ve modellenmesinde son vyillarda kullaniimaya baglayan yeni ve etkin bir modelleme
teknigidir. Kompleks ve non-lineer sistemlerin dogru bir sekilde tanimlanabilmesi ve ifade
edilebilmesinde, bulanik mantik ¢gikarsama sistemi hassas kurallar ¢ergevesinde etkin bir
sekilde kulanilabilmektedir. Genel olarak gidalarin vizkozite ve stabilite gibi fiziksel ve
reolojik 6zellikleri kompleks non-lineer sistemler olarak tanimlanmaktadir. Son yillarda,
gida Urunlerinin belirli fiziksel 6zelliklerinin tanimlanmasinda bulanim mantik teknigi
gittikge daha fazla uygulama alani bulmaktadir.

Sunulan bu projenin (¢ temel agsamada gerceklestirimesi planlanmaktadir. ilk
asamada, matematiksel analizlerin gerceklestiriimesine uygun kompleks ve non-linear bir
davranis sergileyen model bir gida sistemi segilecektir. Bu amagla ekzopolisakkarit (EPS)
Uretme kabiliyetinde olan laktik asit bakterileri (LAB) ile Uretilecek fermente sucuk
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ornekleri model bir gida sistemi, test edilecek fiziksel 6zellikleri de, TPA (texture profle
analysis) profilleri olarak secilecektir. Bu amagla yurtdisindan liyofilize edilmis halde temin
edilecek EPS Ureten LAB ile uretilecek fermente sucuk o6rnekleri, farkli inklbasyon
sicakliklari ve sureleri uygulanarak optimum kosullarda Uretilecektir. ikinci agamada, bu
gida sistemlerinin s6z konusu tekstlrel 6zellikleri tekstlr analiz cihazi kullanilarak hassas
olarak test edilecektir. Son asamada ise farkli inkiibasyon sicaklik ve sulrelerinin etkisi,
Response Surface Metodu (Ylizey Tepki Metodu) metodu ile analiz edilecek ve bu
degerlerin optimum seviyeleri desirability (cekicilik) fonksiyon analizleri kullanilarak
optimize edilecektir. Ayrica, ANFIS (bulanik mantik ¢ikarsama sistemi) sistemi
kullanilarak bu fiziksel 6zelliklerin modellenmesi ve tahminlemesi yapilacak, ve bu
Ozelliklerin tanimlanmasi igin matematiksel simulasyon fonksiyonlari geligtirilecektir.
Bdylece, sunulan bu proje kapsamindaki yapilacak g¢alisma ile hem literatirdeki bu
boslugun doldurulmasi, hem de hangi faktér kombinasyonlarinda hangi 6zellikte gida
sistemlerinin Uretilebileceginin ortaya konularak istenen nitelikte Grtin gelistirme agisindan
gida enddistrisine 6nemli girdiler saglanmasi hedeflenmektedir.
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SUMMARY

Recently, a considerable number of studies in food industry have been conducted
dealing with mathematically modeling of various factors; that is to say, describing data
obtained with a limited number of observations based on certain a mathematical model.
Mathematical modeling is very useful in the case of limited opportunities in conducting
experimental studies or in the cases of conditions requiring a great number of repetitions.
Mathematical modeling finds also an application area in Response Surface Methodology
(RSM). RSM is a mathematical technique based on simple and multiple regressions. This
method can be effectively used to develop novel products in the food industry and other
areas. It is important and functional in the areas in which the classical methodologies
cannot be successfully applied. The effectiveness of RSM which enables us to get the
best solution using the minimum number of observation, and its contribution to
researches and applications have recently increased. Using this methodology, it is
possible to investigate the effects of two or more factors on quality attributes using
second order polynomial equations and to find optimum values of these effects.

Fuzzy logic and fuzzy inference system are novel and efficient techniques used in
recent years for the identification and modeling of complex non-linear systems. To
correctly describe the complex and non-linear systems, fuzzy inference systems can be
efficiently used with the precise rules for the prediction of certain parameters. In general,
physicochemical and rheological properties such as viscosity or stability of foods are
regarded as complex non-linear systems. Recently, the fuzzy logic approach has found
wider applications in modeling of certain physical properties of food products.

The present project is aimed to be conducted in three steps. In the first step, the
complex model food systems exhibiting non-linear behavior that is suitable to conduct
mathematical analyses will be selected. In this respect, the fermented soudjouk samples
that will be produced under different incubation temperatures and times using lyophilized
commercial EPS-producing LAB isolates obtained from foreign origins will be selected as
the model food samples and the TPA (texture profile analysis) properties will be selected
as the physical properties to be tested. For this purpose, the fermented soudjouk samples
will be produced under different incubation temperatures and times using lyophilized
commercial EPS-producing LAB isolates from foreign origins. In the second step, the
aforementioned textural properties of the selected food systems will be accurately tested
using a texture analysis apparatus in different temperature levels. In the third step, the
effect of different incubation temperatures and times will be analyzed using RSM and the
optimum levels will be determined using desirability function analysis. Thus, by
completing this project, it is aimed both to fill the aforementioned gap in the literature and
to provide very important inputs for food industry with respect to development of new food
systems with desired properties by determining which kind of product would be produced.
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OZET

Bir gida Urunlne istenilen fiziksel Ozelliklerin kazandiriimasi gida sanayisi
agisindan son derece 6nemli bir islemdir. Ancak bir gida Urdntne istenilen 6zellikleri
kazandirmak icin Uretim proseslerinde etkili olan faktorleri bilmek ve bunlari kontrol etmek
gerekmektedir. Optimizasyon, Uretim proseslerinde islem verimi ve Urlin kabulUnin
yuksek olmasi igin kullanilan en dnemli araglardan bir tanesidir. Optimizasyon, bir Grdnin
arzu edilen Ozelliklerini maksimum veya minimum yapan degerlerin hesaplanmasina
yonelik bir yaklasimdir. Yizey Tepki Metodu (yanit ylizey yontemi; Response Surface
Metodu) ydéntemi), optimizasyon hesaplamalarinda son yirmi yilda gida muihendisligi
alaninda kullanilan etkin bir modelleme teknigidir. PUskirtmeli kurutma, optimum osmotik
dehidrasyon kosullarinin belirenmesi, akiskan yatak kurutma, gesitli enzimlerin optimum
Uretimkogullarinin belilenmesi, ekstriizyon, pastdrizasyon, firinda pisirme ve yeni urin
gelistirme gibi gida proseslerinde yaygin bir kullanim alani bulmustur. Response Surface
Metodu (RSM), basit ¢coklu regresyona dayanan matematiksel bir tekniktir. Bu yéntem,
gida endistrisinde yeni Urin gelistirme ve diger alanlarda etkin bir sekilde
kullanilabilmektedir. Gunumuizde bilinen klasik metotlarin yanit veremedigi alanlarda
onemini ve iglevini gdstermektedir. MUmkin olan en az sayida gozlem kullanilarak
maksimum sonucun elde edilmesini saglayan Response Surface Metodunun (RSM)
gecerliligi, arastirmalara ve uygulamalara olan katkisi giin gectikge artmaktadir. Bu metod
kullanilarak; iki veya daha fazla faktorin kalite kriterleri Uzerine etkileri ikinci dereceden
polinomiyel modeller kullanilarak arastirilip optimum degerler bulunabilir.

Mevcut projenin dort temel asamada gerceklestirimesi hedeflenmektedir. ilk
asamada, matematiksel analizlerin gerceklestiriimesine uygun kompleks ve non-linear bir
davranis sergileyen model gida sistemleri segilecektir. Bu baglamda ekzopolisakkarit
(EPS) Uretme kabiliyetinde olan laktik asit bakterileri (LAB) ile Uretilecek dondurma ve
ayran ornekleri model bir gida sistemi; test edilecek fiziksel 6zellikleri de yatigkan faz,
dinamik titresimli kayma ve sUrinme toparlanmasi gibi reolojik 6zellikler olarak
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segilecektir. Bu amagla yurtdisindan liyofilize edilmis halde temin edilecek EPS Ureten
LAB ile Uretilecek dondurma ve ayran ornekleri, farkl inklibasyon sicakliklari ve slreleri
uygulanarak optimum kosullarda uretilecektir. ikinci asamada, bu gida sistemlerinin sdz
konusu reolojik 6zellikleri, peltier atagmanli bir reometre cihazi kullanilarak belirli sicaklik
araliklarinda hassas olarak test edilecektir. Uglincii agamada farkli inkiibasyon sicaklik
ve surelerinin etkisi, Response Surface Metodu (Ylzey Tepki Metodu) metodu ile analiz
edilecek ve bu degerlerin optimum seviyeleri desirability (¢ekicilik) fonksiyon analizleri
kullanilarak belirlenecektir. Son agsamada ise, elde edilen reolojik verilerin tanimlanmasi
ve modellenmesi igin matematiksel fonksiyonlar gelistirileceketir. Bu amagla elde
edilecek veriler nimerik analiz yontemlerine tabi tutulacaktir. Bu kapsamda,
interpolasyon polinomlari, boéliinmds, farklar, esjt aralikli nokta dagilimlari igin basit farklar,
kibik spline egrileri, kismi klbik spline egrileri, en-kiiclik kareler yaklasymi, trigonometrik
interpolasyon gibi metotlarla en uygun egrilerin; baska bir ifadeyle, fonksiyonlarin elde
edilmesi planlanmaktadir. Elde edilecek degerlendirme fonksiyonlarinin dogrulugu ve
performansi ise guncel kabul gérmus fonksiyonlarinki ile karsilastirilacaktir. Bdylece,
sunulan bu proje kapsamindaki yapilacak galisma ile hem literatirdeki bu boslugun
doldurulmasi, hem de hangi faktdér kombinasyonlarinda hangi 6zellikte gida sistemlerinin
Uretilebileceginin ortaya konularak istenen nitelikte Uriin gelistirme kosullarini izah eden
uygun matematiksel analiz fonksiyonlari ile gida endustrisine dnemli girdiler saglanmasi
hedeflenmektedir.
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SUMMARY

Gaining the required physical properties to any food product is of great
importance to food industry. However, it is necessary to know the processing factors
effective on production processes and to control these factors in order to gain the
required properties. Optimization is one of the most important tools that are used to
provide process yield and increase the acceptance of any product. Optimization is an
approximation technique to calculate the critical levels which give the maximum or
minimum values of the desired properties of any product. Response Surface
Methodology (RSM) is an effective modeling technique that has been used in the last two
decades in the food engineering applications. It has found wide applications in food
process areas such as spray drying, determination of optimum osmotic dehydration
conditions, fluid bed drying, determination of the optimum production conditions of
various enzymes, extrusion, pasteurization, oven cooking and new product design and
development. RSM is a mathematical technique based on simple and multiple
regressions. This method can be effectively used to develop novel products in the food
industry and other areas. It is important and functional in the areas in which the classical
methodologies cannot be successfully applied. The effectiveness of RSM which enables
us to get the best solution using the minimum number of observation, and its contribution
to researches and applications have recently increased. Using this methodology, it is
possible to investigate the effects of two or more factors on quality attributes using
second order polynomial equations and to find optimum values of these effects.

The present project is aimed to be conducted in four steps. In the first step, the
complex model food systems exhibiting non-linear behavior that is suitable to conduct
mathematical analyses will be selected. In this respect, the ice-cream and ayran samples
that will be produced under different incubation temperatures and times using lyophilized
commercial EPS-producing LAB isolates obtained from foreign origins will be selected as
the model food samples and the rheological properties such as steady state, dynamic
shear and creep recovery properties will be selected as the physical properties to be
tested. For this purpose, the ice-cream and ayran samples will be produced under
different incubation temperatures and times using lyophilized commercial EPS-producing
LAB isolates from foreign origins. In the second step, the aforementioned rheological
properties of the selected food systems will be accurately tested using a rheometer
attached with peltier system in different temperature levels. In the third step, the effect of
different incubation temperatures and times will be analyzed using RSM and the optimum
levels will be determined using desirability function analysis. In the last step,
mathematical functions will be developed to describe and model the rheological data to
be obtained. In this respect, the data to obtained will be subjected to numerical analysis
methods. In this context, it is aimed to get fitted curves; in other words, descriptive
functions using some methods such as interpolations polynomials, divided differences,
simple differences for uniform point distributions, cubic spline curves, partial cubic spline
curves, least square approaches, trigonometric interpolation. The accuracy and
performance of the generated functions will be compared with those of widely accepted
and applied functions. Thus, by completing this project, it is aimed both to fill the
aforementioned gap in the literature and to provide very important inputs for food industry
with respect to development of new food systems with desired properties by determining
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which kind of product would be produced by using which EPS producing LAB strain
developing suitable mathematical analysis functions.
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Proje No: 2012-07-04-DOP01

DENTAL KOMPOZITLERDE PiRING KABUGU KULUNDEN URETILEN SILIKA
TOZLARININ KULLANILMASI

Dog. Dr. Sevil YUCEL
Doktora Ogrencisi. Yeliz BASARAN ELALMIS
Kimya-Metalurji Fakdltesi, Biyomihendislik Bélimii

Baslangi¢ Tarihi: 2012-01-02 Bitis Tarihi: 2014-01-02

OZET

Silika (SiOy), elektronik, seramik ve polimer malzeme endustrisinde yaygin olarak
kullanilan temel bir ham maddedir. Partikil boyutlarina gére silika tozlarinin kompozit
dolgular, termal yalitkanlar, nem sensorleri gibi pek ¢ok teknolojik uygulamasi
bulunmaktadir. Son zamanlarda silika malzemeler Uzerine gerceklestirilen arastirmalar
Ozellikle nanosilika, silika film ve silika kompozit malzemelerin Uretimini icermektedir.
Silika dolgularda, eczacilikta, katalizérlerde ve kromatografide genis kullanim alani
buldugundan sentezi ve kullanimi gin gegtikce artan 6nemli bir kimyasal maddedir.
Silika, silikat ¢ozeltilerinden elde edilmektedir. Silikat ¢ozeltiler ise kuvartzin 1400-
1500°C gibi yuksek sicakliklarda ergitimesi ya da cevher zenginlestirme gibi yuksek
enerji gerektiren proseslerden saglanmaktadir. Bu proseslere alternatif olarak gelistirilen
diger bir ydntem de silis kaynagi olarak %20 oraninda silis igeren piring kabuklarinin
kullaniimasidir. Celtigin beyaz pirince islenmesi sirasinda yan Urin olarak elde edilen
piring kabugu Ulkemizde ve tium Dinya’da yakilmakta bu da cevre kirliligine sebep
olmakta ya da dislUk oranda metalurji sanayinde degerlendiriimektedir. Silis kaynagi
olarak piring kabugu ve kuluinin degerlendiriimesi ile ilgili bilimsel ¢alismalar devam
etmektedir. Bu ¢alismalarda piring kabugu kulinden silika ve tlrevlerinin Uretimi
yapilmakta bdylece atik malzeme olan piring kabugu degerlendirilerek geri dénisimi
saglanmaktadir. Bu proje kapsaminda piring kabugu kilinden elde edilen silika tozlarinin
dental kompozitlerin Uretiminde degerlendiriimesi amaglanmaktadir. Piring kabugdu
kdlinden silika; sodyum hidroksit ile ekstrakte edilecektir. Ele gecen sodyum silikat
¢ozeltisinin farkli inorganik asitlerle (H,SO4, HCI) kesikli bir reaktérde reaksiyonu ile silika
tozlar Uretilecektir. Farkh asitlerin Uretilen silika tozlarinin partikll boyutu, ylzey alani ve
kimyasal bilesimi saptanacaktir. Uretilecek olan silika tozlari bu projede dis dolgu
malzemesinde inorganik faz olarak kullanilacaktir. Regine monomer matrisi olarak
bisfenol A glisidil metakrilat (BisGMA), trietilen glikol dimetakrilat (TEDGMA), Uretan
dimetilakrilat (UDMA) ve baslatici olarak dimetil aminoetii metakrilat (DMAM),
kamforokinon (CQ) kullanilacaktir. inorganik ve organik fazlarin birbirlerine daha iyi
yapismasi igin arayizey ajani olarak silan kullanilacaktir. Ayrica diger dolgu malzemeleri
olarak alimina ve zirkonya gibi inorganik maddeler hidroksiapatit (HA) ile birlikte
kullanilacaktir. Bu inorganik ve organik maddeler, 6zel bir karistiricida karistirilarak dental
kompozit bilesim hazirlanacak ve daha sonra LED isini ile polimerizasyonuna bakilarak
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ideal Urtn formilasyon ve uygulama kosullari elde edilecektir. Farkli kosullarda Uretilen
silika tozlarinin kompozitlerin 6zelliklerine olan etkileri incelenecektir. Bu amacla uretilen
dental kompozitlerin mekanik o6zellikleri (sertlik, ¢cekme gerilmesi, basma dayanimi)
incelenecektir. SEM ve AFM goéruntlleri ile yuzey 6zellikleri arastirilacaktir. Sudaki
davranigi (hidrolitik bozunma, absorpsiyon), asinma 6zellikleri ve polimerizasyon bizilme
degerleri belirlenecektir.

Proje atik bir madde olan piring kabugundan elde edilen silika tozlarinin dis dolgu
maddesi Uretiminde degerlendiriimesini belirleyecek olmasindan dolay bilimsel 6zgln
degere sahiptir. Biyomalzeme velveya tip endustrsininde kullanilabilecek yeni ticari
artinindn gelistiriime olasihgi endustriyel katma degerini olusturmaktadir.
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SUMMARY

Silica (SiO) is a basic raw material that is widely used in electronics, ceramics
and polymer material industries. Due to their particle size, silica powders have many
technological applications, such as thixotropic agents, thermal insulators, composite
fillers, etc. Recent researches on silica materials include particularly silica nano-particles,
silica films and silica composite production. Silica is used widely in fillers, pharmacy,
catalyst and chromatography. For this reason, nowadays, there has been great trend
towards the study of synthesis of silica materials.

Silica is obtained from silicate solutions which are produced by high energy requiring
processes such as smelting quartz at high temperatures at 1400-1500°C and ore
enrichment. As an economical alternative method to this process, rice husk, which has a
silisium content of 20%, can be used as the source of silica. Rice husk is obtained as a
by-product in the production process of white rice from rice paddy (rice with husk). The
rice husk is burnt into ash, causing pollution problems all over the world, including our
country; or is rarely used as raw material in the metallurgical industries. The scientific
researches in this area are in progress. The ash of rice husk is processed into silica and
other silicate forms; therefore, the rice husk will be evaluated and recycled rather than to
be used as a waste material.

The aim of this project is the evaluation of silica nano-particles obtained from the ash of
rice husk in dental composites. Silica will be extracted with alkali sodium hydroxide
solution from rice hull ash. Subsequently silica powders will be prodused by reacting
formed sodium silicate solution with various inorganic acid solutions (such as H,SO4, HCI)
in a batch reactor. The effect of acid type onto properties of the produced silica powders
such as surface area, particles size and chemical composition will be determined.
Produced silica powders will be used as a filler as the inorganic phase in the dental
composites. Bisfenol A-glycidil methacrylate (BisGMA), triethylene glycol dimethacrylate
(TEDGMA), urethane dimethylacrylate (UDMA) will be used as monomer resin matrix;
and camphorquinone (CQ), n-dimethylacrylamide (DMAM) will be used as initiators.
Silane will be used as the interface agent in order to provide adhesion between organic
and inorganic phases. Other inorganic fillers such as alumina and zirconia will be used
together with hydroxyapatite (HA). These organic and inorganic materials will be first
mixed by using a special rheomixer to obtain a dental composite material. The obtained
mixture will then be polymerized by means of a LED source. By doing so; optimal
operating conditions for an ideal dental composition is aimed to be achieved. The effect
of silica powders which are produced with different conditions, onto the properties of
composites will be investigated. Therefore, the mechanical properties (such as hardness,
tensile stress, compressive strength) of the final dental composite will be investigated.
SEM and AFM images will be observed. The behavior of prepared composites in water
(hydrolytic degradation, absorption) and corrosion/erosion properties will also be
investigated.

The investigation of the evaluation of silica obtained from rice husk in dental composites,
forms the scientific novelty of the project. The industrial impact of the project lies in the
possibility to develop a new commercial product for medical and/or biomedical industry.
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Proje No: 2012-07-04-DOP02

PROSTAT KANSERi ILE iLiISKiLi OLDUGU DUSUNULEN BAZI GEN
POLIMORFIZMLERININ TURK HASTALARDA iINCELENMESI

Prof. Dr. Dilek TURGUT BALIK
Doktora Ogrencisi Ebru OZKAN
Kimya-Metalurji Fakdltesi,Biyomiihendislik BélimUi

Baslangi¢ Tarihi: 2012-07-02 Bitis Tarihi: 2014-07-02

OZET

Prostat kanseri, prostat bezindeki hiicre proliferasyonu ve hicre dliumu arasindaki
dengenin bozulmasi ve organ hacminin malign blylUmesi olarak tanimlanmaktadir.
Prostat kanserinin irklara ve dinya cografyasina goére degisen oranlarda insidans ve
mortalitesi olmakla beraber diinya genelinde erkeklerde goérilen en sik dérdlincl kanser
turadur. Turkiye’de erkekler arasinda kanserlerden &limlerin ikinci siradaki sebebidir.
Prostat kanserine bagli semptomlarin ortaya g¢ikmasi lokal ilerlemis veya metastaz
yapmis hastaligin habercisidir ve ilerlemis prostat kanserinin tedavisi yoktur. Bu nedenle,
hastalik ortaya ¢cikmadan 6nce genetik olarak bir riskin olup olmadiginin tespit edilmesi
ve prostat kanseri agisindan toplumumuzdaki genetik cesitliligin belirenmesi oldukca
blylk énem arz etmektedir.

Epidemiyolojik ve biyomuhendislik arastirmalarda farkhi populasyonlardan hasta ve
saglikh kontrol gruplarinda SNP tayini ve karsilasgtirimasi yapilmaktadir. Hastaliklar igin
belirlenen bu profiller kullanilarak hastaliklara yatkinlik ve hastaligin seyrini takip etmek
mimkin olmaktadir. Prostat kanseri ile iligkili oldugu dusinilen SNP’ler bizim
toplumumuzda calisiimamis olup dnerilen bu arastirmanin temel amaci; toplumumuzda
tek nlkleotid polimorfizmleri ve prostat kanserinin iligkilendiriimesidir.

Bu proje bir pilot proje olarak énerilmektedir. Onerilen bu proje ile prostat kanseri
ve SNP’ler arasinda bir iliskinin bulunmasi durumunda, ileride daha fazla SNP’nin daha
genis topluluklarda taranarak, elde edilen sonuglara gore “Prostat kanseri risk paneli”
tasarlanmasi igin yeni projeler olusturulacaktir.
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SUMMARY

Prostate cancer is defined as imbalance between cell proliferation and cell death
in prostate gland and malignant prostate growth. The incidence and mortality rates of
prostate cancer vary according to race and geography of the world, although it is the
fourth most common cancer type in men worldwide. It is second-ranked cause of cancer
deaths among men in Turkey. When the symptoms related prostate cancer has
appeared, it indicates the locally advanced or metastatic disease. As well as determining
tumor growth accurately, monitoring the disease at the early stage is very important to
successfully treat patients with prostate cancer and there is no cure for advanced
prostate cancer. For this reason, both determination of a genetic risk before the disease
appears and genetic diversity of prostate cancer in our population are very important.

The determination and comparison of SNPs in patients and healty control groups
are carried on in epidemiological and bioengineering researches in different populations.
It is possible to follow the course of disease and to have an idea about susceptibility to
disease by using these SNP profiles. SNPs are thought to be associated with prostate
cancer has not been studied in our society and the main objective of this research is
definition the association of single nucleotide polymorphisms and prostate cancer in our
society.

This project is proposed as a pilot project. In case determining a relationship
between prostate cancer and the SNPs with this project, more SNPs scanning can be
performed in wider community and “prostate cancer risk panel” will be created with new
projects.
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Proje No: 2012-07-04-YL01

ILAG SALINIMI UYGULAMALARI iGiN METAL ORGANIK ISKELET YAPILI SENSOR
MOLEKUL GELISTIRILMESI

Yrd. Dog. Dr. Giindog YUCESAN
Yilksek Lisans Ogrencisi Elif METE
Kimya Metalurji Fakiiltesi, BiyomUhendislik BoIimdi

Baslangi¢ Tarihi: 2012-01-02 Bitis Tarihi: 2013-01-02

OZET

Metal organik iskelet yapilari (Metal organic frameworks) yodnlendiriimis ilag
dagihmindan, karbondioksit ayrisimina ve enerji maksatli kiicik molekll depolanmasi
amagli kullanim alanlari mevcuttur. Son zamanlarda, aromatik karboksilik asitler
kullanilarak bir cok yeni metal organik iskelet yapisi sentezlenmis olup, bunlardan toksik
olmayanlarinin molekiler tanima ve ilag dagilimi 6zelliklerinin arastiriimasi baslaniimistir.
Bununla beraber, hemen hemen bltin sentezlenebilinecek aromatik karboksilik asitler
sentezlenmis ve MOF sentezinde kullaniimiglardir. Ama, hem uzun zamandir canlilarin
besin déngusu igerisinde yer alan ve toksik olmadigi disundlen fosfonik asit tlrevleri ise
gerek baslangi¢c materyallerinin pahalilii gerekse arbuzov reaksiyonlarindaki zorluklar
nedeni ile ihmal edilmiglerdir. Biz bu g¢alismada, hidrotermal metodlari kullanarak toksik
olmadidini disundigumuz fosfonik asitleri kullanarak gecis metalleri ile beraber por
alanlarinda ilag molekdlleri depolayabilecek yeni iskelet vyapilar sentezlemeyi
disutnuyoruz. Elde ettigimiz hibrit molekilleri x-ray kirinim teknikleri ile ¢dzmeyi
planliyoruz. Eder sentezleme islemi basarili olursa daha sonraki arastirmalarda elde
ettigimiz bu bilesiklerin, ki¢clk molekul tanima ve ila¢ dagiimindaki etkilerine bakmayi
planlamaktayiz.

SUMMARY

Metal organic frameworks (MOF) have wide range of application areas including
drug delivery, small molecule storage and greenhouse gas separation. Most of the MOF
molecules have been synthesized using aromatic carboxylic acids. Non-toxic examples
have been studied for drug delivery purposes. But most of the MOFs using carboxylic
acids have been synthesized. On the other hand, phosphonic acids are bioactive and can
be easily decomposed by the metabolism. Phosphonic acids can form strong molecules
with transition metal ions and they haven’'t been studied systematically to synthesize
novel MOF structures. We are planning to synthesize novel MOF structures with
transition metals and phosphonic acids. We would like to study the drug delivery and
small molecule recognition potentials of the synthesized molecules.
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Proje No: 2012-07-04-YL02

KOLON KANSER_’i ILE iLGILI OLDUGU BILDIRILEN BACTEROIDES FRAGILIS’IN
LAKTAT DEHIDROGENAZ ENZiMiNi KODLAYAN GENIN iZOLASYONU VE
KLONLANMASI

Prof. Dr. Dilek Turgut BALIK
Yiiksek Lisans Ogrencisi Zeynep Biisra BOLAT
Kimya Metalurji Fakiiltesi, BiyomUhendislik BoéIimdi
Baslangi¢ Tarihi: 2012-07-02 Bitis Tarihi: 2013-07-02
OZET

Sirekli artan antibiyotik direnci, bilim insanlarinin farkli tedavi yodntemlerini
aramasina neden olmustur. Yillardir yapilan galismalarda Bacteroides fragilis'in diyare
sebep oldugu bildirilmistir. Yakin zamanda yapilan ¢alismalarda bu bakterinin kolorektal
kanser ile ilgili oldugu gosterilmistir. Kolorektal kanser dinyada en sik gorulen G¢lncu
kanser turuddr. Bu hastaliklanin tedavisi icin daha etkin olan ilaglarin tasarlanmasi
gereklidir. Bu ¢alismada Bacteroides fragilis’in laktat dehidrogenaz enzimi gelecekte yeni
ilaclarin tasarimi icin hedef enzim olarak belilenmistir. Enzim bakterinin gerceklestirdigi
anaerobik metabolizma icin hayati dneme sahiptir. Enzim aktivitesinin engellenmesi
oksijensiz solunum yaparak hayatini devam ettirebilen bu bakterinin hayatinin sona
ermesi anlamina gelecektir. Yapiya dayandiriimis ilag tasarim calismalari yeni ilaglarin
tasariminin  éntnd acan farkli bir yaklagimdir.Yapiya dayandiriimis ila¢ tasarim
calismalarinin  gergeklestiriimesi  6ncelikle spesifik gen dizisinin klonlanmasi ile
baslamaktadir. Bu amagla bitin bu bilgiler 1si§ginda 6nerilen mevcut proje ile laktat
dehidrogenaz enziminin ilk defa bir Bacteroides fragilis turinden klonlanmasi ve analiz
edilmesi amaclanmistir.

SUMMARY

With the constantly increasing antibiotic resistance towards pathogenic bacteria
has forced scientists to look for new methods of treatment. The studies conducted for
years show diarrhea is caused by Bacteroides fragilis. Recent studies have shown that
Bacteroides fragilis have been associated with colorectal cancer. Colorectal cancer is the
third most common cancer worldwide. Designs of more effective drugs are needed for the
treatment for these diseases. In this study, lactate dehydrogenase of Bacteroides fragilis
has been targetted for the future of possibility to design of novel drugs. It is a crucial
enzyme for the anaerobic metabolism of the bacteria. The inhibition of the enzyme
activity will mean the end of the life of this bacteria, which lives through anaerobic
respiration. Structure based drug designis a new approach that opens the way for new
drug development. Cloning of the specific gene sequence is the first step of structure
based drug design studies. The gene encoding lactate dehydrogenase from Bacteroides
fragilis has been aimed to be cloned and analysed for the first time from a Bacteroides
species in the literature.
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Proje No: 2012-07-04-YLO03

ARKEIK BiR BAKTERI OLAN HALOARCULA HIiSPANICA ‘DAN ALFA AMILAZ
URETIMI

Dog.Dr. Sevil YUCEL
Yiiksek Lisans Ogrencisi Aytun Nilay ERDAGI
Kimya Metalurji Fakiiltesi, BiyomUhendislik BoIimdi

Baslangi¢ Tarihi: 2012-07-02 Bitis Tarihi: 2013-01-02

OZET

Enzimler; bitkisel ve hayvansal kaynaklardan, mikro organizmalardan elde edilen
ve, biyokimyasal reaksiyonlari ilimli kosullarda katalize eden protein yapisinda
molekdllerdir. Enzimler  genellikle endustri, klinik, tip ve eczacilik gibi ¢ok gesitli
alanlarda kullaniimaktadir.Son yillarda, biyoteknoloji alanindaki gelismeler sayesinde
elde edilen enzimlerin kullaniminin en fazla oldugu alan gida ve deterjan sanayidir.
Proteazlar ve amilazlar bu alanlarda da en ¢ok kullanilan enzimlerdir. a-amilaz enzimi
tekstil, gida, igki, k&git, deterjan sanayi, klinik, medikal ve analitik kimya alanlarinda
kullanilan ve nisastay! parcalayan olduk¢ca 6nemli bir enzimdir. Enzim kaynagdi olarak
mikroorganizmalar; kolay ¢ogalabilmeleri enzim olusumunun kolay kontrol edilebilmesi
gibi nedenlerden dolayi potansiyel kaynak olarak tercih edilirler. Ayrica, miroorganizma
kaynakli enzimler aktivitelerinin yiksek olmasi, daha az yan Urtn olusturmalari, daha
stabil ve ucuz olmalari nedeni ile; mikroorganizmalardan enzim Uretimi oldukga énemli bir
konu haline gelmistir. Ozellikle sicakli§a, ¢dzlcilere kargl aktivitesini koruyan enzimlerin
Uretimi kullanilacak sanayi kollari igin tercih sebebidir. Bu nedenle arkeal kaynakli
mikroorganizmalardan enzim Uretimi dnem kazanmigtir. Arkeal kaynakli ekstrem halofilik
mikroorganizmalar, biyolojik tuza toleransliligin model organizmalaridir ve farkl sicaklik,
tuz konsantrasyonlarinda optimum aktivite gosteren; proteaz, lipaz, amilaz, esteraz,
selulaz, pullulanaz ve ksilanaz gibi hidrolitik enzim kaynaklaridir.

Bu proje kapsaminda, 2004 yilinda Turkiye'de ilk defa Tuzkdy Tuz Madeni’nden
izole edilen arkeal kaynakli Haloarcula hispanica susu kullanilarak, amilaz enziminin
izolasyonu ve aktivite tayinleri ve saflastinimasi planlanmaktadir. Haldfillerin
besiyerlerinde Ureme ve enzim Uretme yetenekleri ile maksimum aktivite gdsterdigi
optimum sicaklik, pH ve NaCl konsantrasyonlari belirlenecektir. Arkeal kaynakdan elde
edilen amilaz; amonyum silfat ¢oktirmesi ve jel filtrasyonu yontemleri kullanilarak
saflastirilacak ve karakterize edilecektir. Calismamizda kullanilana Haloarcula hispanica
yeni tanimlanmis, Gzerinde enzim c¢alismalari bulunmayan, asiri tuzluluga ve sicakliga
dayanikli olan arkaik bir bakteridir. Bu 6zelliklerinden dolayr bu ¢alisma icin secilen
Haloarcula Hispanica 6zellikle endustride uygulama alanlari bulabilecek 6nemli bir enzim
kaynagi olarak dusunulebilir.
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SUMMARY

Enzymes are protein structured molecules that are produced from animal
sources, plant sources and microorganisms and catalyze biochemical reactions on mild
conditions. Enzymes are widely used in many areas such as industry, medical,
pharmaceutical and clinical areas. In recent years because of the developments in
biotechnology area; the enzymes that are produced are widely used in food and
detergent industry. Especially amylase and protease are the widely used enzymes in
these industries. Alpha amylase that is widely used in textile, food, juice, paper, clinical,
medical and analytical chemistry fields is a very significant enzyme that breaks down the
starch.

Microorganisms are particularly preferred as potential enzyme source because they grow
in number easily and controlling the enzyme production is easy.

Because of the high activity of these enzymes, less by-product,
more stable and cheaper, enzyme production by microorganism has been very important
topic day by day. The production of enzymes that are particularly having protection
activity against to temperature and solvent is desirable for the releated industries. For this
purpose, enzyme production from the archaeal microorganisms has gained importance.
Archaeal origin extreme halophilic microorganisms are biological model organisms of the
salt tolerant and are hydrolytic enzyme sources such as protease, lipase, amylase,
esterase, cellulase, xylanase and pullulanase which show optimum activity at different
temperature and salt concentrations.

In this project, isolation of amylase enzymes and their activity are going to be
determined using archaeal Haloarcula hispanica strain isolated for the first timein
2004 from Tuzkoy Salt Mine of Turkey. For this purpose, growing capacity in culture
mediums and enzyme production capacity of this archael and the optimum temperature,
pH and NaCl concentration values for the maximum enyzme activity are going to be
determined. Alfa amylase that is produced from archaeal source is going to be be
purified via amonium sulphate precipitation and gel filtration methods and is going to
characterized. Haloarcula hispanica is a halophilic and highly thermostable archaic
bacterium that is newly defined and is not be used for enzyme production. Because of
these special properties, Haloarcula hispanica that is choosen for this study can be
thought as a promising enzyme source that can find application areas in industry,
especially.
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Proje No: 2012-07-04-KAP01

TEK NUKLEOTIT POLiMORFiZMiNiN INTRAKRANYAL ANEVRIZMA
OLUSUMUNDAKI ROLUNUN ARASTIRILMASI

Prof. Dr. Dilek TURGUT BALIK

Dog. Dr. Hasan H. BALIK, Uzm. Dr. Hakan SELCUK_, Uzm. Dr. Nurten TURAN GUNER,
Uzm. Aysegul DEMIR,

Kimya Metalurji Fakiiltesi, Biyomuhendislik BoIimdi

Baslangi¢ Tarihi: 2012-04-02 Bitis Tarihi: 2013-10-02

OZET

inme diinyanin énde gelen (iglincii 8lim nedenidir. inmenin nedenlerinden biri
olan intarkraniyal anevrizma genel populasyonun % 2’sini etkilemekte olup, orta yas
grubunda yilllk 500.000 vaka goérilmektedir. Intrakraniyal anevrizmanin patogenezi
bilinmeketedir ve kanama genellikle hastaligin ilk belirtisi olarak goérulmektedir. Bu
nedenle kanadigi zaman ciddi morbidite ve mortaliteye neden olan intrakranyal
anevrizmanin erken tanimlanmasi hayati 6nem tagimaktadir.

Genetik faktorler intrakranyal anevrizmanin patogenezinde dnemli rollere sahiptir.
Bu c¢alisma ile basit bir basit bir kan testi ile beyin kanamasi olmadan, genetik olarak
anevrizma olugsma riski yiuksek olan kisileri, anevrizmanin buyukligunden bagimsiz
olarak ve radyolojik ydntemler kullaniimaksizin tespit edilmesi hedeflenmistir. Bu hedefe
ulasabilmek igin bu galismada; ve genomda farkli boélgelerde bulunan ve bulunmalar
durumunda intrakranyal anevrizmaya yatkinligi gosterdigi tespit edilmis olan tek nlkleotid
polimorfizmlerinin (SNP) anevrizma teshisi konmus ve saglikli bireylerde taranmasi
gercgeklestirilecektir.

Bu amacin gergeklestiriimesi ve sézkonusu SNP’lerin hastalardaki dagiliminin
belirlenmesi durumunda; radyolojik ydntem ve anjiyo risklerine maruz kalmaksizin basit
bir kan testiyle beyin kanamasi olmadan genetik yatkinligi tespit edilen bu kisiler takip
edilebilecek, ve anevrizmanin dogal seyri ve tedavi segenekleri degerlendirilebilecektir
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SUMMARY

Stroke is the third foremost cause of death in the world. Intercranial aneurysm,
which is one of the causes of stroke, affects 2% of the general population and 500,000
cases occur every year in middle aged people. The pathogenesis of intercranial
aneurysm is unknown and usually bleeding is seen as the first symptom of the disease.
Therefore it is very important to diagnose interacranial aneurysm early since it causes
serious morbidity and mortality when it bleeds. Genetic factors play an important role on
pathogenesis of intercranial aneurysm. With this study it is aimed to diagnose those who
genetically have a high risk to have aneurysm before cerebral bleeding, ignoring the size
of the aneurysm and without using any radiological method but a simple blood test. To
achieve this goal, single nucleotide polymorphisms (SNP) that are found in different
regions of the genome and determined as the cause of intercranial aneurysm when
existed in the genome, will be scanned through aneurysm diagnosed patients and healthy
individuals in this study.

When this goal is achieved and the distribution of the SNPs in patients are identified, it
will be possible to follow those who have a genetic tendency to the disease and evaluate
the natural prognostic of aneurysm and treatment options without being exposed to the
risks of radiological methods and angiography.
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INSAN OLFAKTOR KOK HUCRELERIN iZOLASYONU KULTURUNUN YAPILMASI
KARAKTERIZASYONU VE HASAR GORMUS FASIYAL SINiR HUCRELERININ
(RATLARDA) iYILESMESINDE ETKISINiN INCELENMESI

Prof. Dr. Adil ALLAHVERDIYEV

M.Sc.Olga Nehir OZTEL, Uzm. Dr. Aysegdl BATIOGLU,Yrd.Dog.DrL Mehmet Vel
KARAALTIN, Dog. Dr. Ozgur YIGIT, Yrd. Dog. Dr. Melahat BAGIROVA,
Uzm. Dr. Turgut ADATEPE,m.Sc. Serap YESILKIR BAYDAR

Kimya Metalurji Fakiiltesi, Biyomuihendislik BéIimdi
Baslangi¢ Tarihi: 2012-04-02 Bitis Tarihi: 2013-04-02
OZET

Degisik nedenlerle ortaya cikan periferik fasiyal sinir hasarlarinda (konjenital,
timor, iyatrojenik-operasyona bagl) oOzellikle tam kat kesiye bagl paralizilerde
fonksiyonlarin tam olarak geri déonmesi ¢ok nadirdir. Ginimuzde rejeneratif tip yani kok
hicreler kullanilarak yapilan hicresel tedavilerin iyilesmeyen yaralarda kullanimi ile ilgili
calismalar umut vericidir. Sinir hasarlarinda yag ve kemik iligi kaynakli kdk hicre
kullanimi ile ilgili galismalar olmakla birlikte son bir yildir sinir rejenerasyonunda 6zellikle
ulasilabilir tek sinir kék hicresi olan olfaktor (koku) bdlgeden alinan kok hucrelerin
kullanimi daha olumlu sonuglar vaat etmektedir.

Bu calismada ilk kez kendini yenileyen ve ulasilabilir olan tek sinir kdk hicresi,
olfaktor sinir (koku alan sinir) hUcrelerinin fasiyal sinir yaralanmalarinda dizelmeye
(rejenerasyona) katkisi olup olmayacagini arastirilacaktir.

Calismada insan olfaktér boélgesinden biyopsi alinarak laboratuar kosullarinda
mezenkimal kék hicreler izole edildikten sonra in vitro kiltirl yapilarak gogaltilacak,
Flow sitometrik yontem ile karakterizasyonu yapildiktan sonra isaretlenerek, fasiyal sinir
hasari olusturulmus ratlara verilecektir. Calismada 27 disi rat 3 gruba ayrilarak
kullanilacak. Her grupta cerrahi olarak fasiyal sinir hasari olusturduktan sonra 1. grupta
(n=9): Fasial sinir kesisi sonrasi, ug uca primer sinir onarimi, 2. grupta (n=9): Fasiyal sinir
kesisi sonrasi, uc- uca primer sinir onarimi ve olfaktér bdlge kaynakli mezenkimal kok
hicrelerin kesi boélgesinin proximal ve distaline enjektor ile verilecek, 3. grupta (n=9):
Fasial sinir kesisi sonrasi, uc- uca primer sinir onarimi ve steriotaksi aygiti ile fasiyal sinir
nukleusunun yeri tespit edilip kok hlcreler bu boélgeye 6zel pipet ile verilecek. Kok
hicrelerin  verilmesi sonrasi elektrofizyolojik testler ile sinir rejenerasyonunun
gOsterilmesi, immunohistokimyasal boyama, histolojik ¢alisma ile kék hicrelerden yeni
olusan sinir hicrelerinin ve aksonlarin gosterilmesi amaglanmaktadir.

Fasiyal sinir rejenerasyonunda 2. ve 3. gruplarda 1. gruba gére anlamli bir fark
g6rulirse kok hlcreden olusan yeni sinir hlcreleri ve aksonlarin fasiyal sinir hasarinin
dizelmesinde etkili oldugu sonucuna ulagilacaktir ki bu hem fasiyal sinir hemde diger
periferik sinir hasarlarinda 6zellikle tam kat kesilerde klinik iyilesmeye blyUk bir katkida
bulunacaktir
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SUMMARY

Facial nerve defects occur because of different reasons such congenital,
tumorgenesis, iyatro-depent operations, and especially it is rarely come upon to regain
the fonctions of paralises of full-thickness incision. At present, it is hopefully to regenerate
the unimproved scars by cellular therapies. There are experiment on nerve regeneration
using with bome marrow and adipose tissue mesenchymal stem cells, but for nearly one
year, it is reported that olfactory stem cells, the only stem cells of nerve system are the
most hopeful source of nerve regeneration.

In this study, it will be investsgated if the olfactory nerve cells, the only self

renewable and obtainable nerve stem cells, are suitable for the regeneration of facial
nerve degeneration.
In this sudy, human olfactory mucosa tissue samples will be obtained and mesenchymal
stem cells will be isolated and cultured continously in vitro. Proliferated cells will be
characterized by flow cytometry. After labelling the stem cells, they will be loaded into
facial nerve degenerated rats. 27 female rats will be divaded into 3 groups, each group
will be surgerically degenerate from their facial nerve. Facial nerve defects occur because
of different reasons such congenital, tumorgenesis, iyatro-depent operations, and
especially it is rarely come upon to regain the fonctions of paralises of full-
thickness incision. At present, it is hopefully to regenerate the unimproved scars by
cellular therapies. There are experiment on nerve regeneration using with bome marrow
and adipose tissue mesenchymal stem cells, but for nearly one year, it is reported that
olfactory stem cells, the only stem cells of nerve system are the most hopeful source of
nerve regeneration.

In this study, it will be investsgated if the olfactory nerve cells, the only self

renewable and obtainable nerve stem cells, are suitable for the regeneration of facial
nerve degeneration.
In this sudy, human olfactory mucosa tissue samples will be obtained and mesenchymal
stem cells will be isolated and cultured continously in vitro. Proliferated cells will be
characterized by flow cytometry. After labelling the stem cells, they will be loaded into
facial nerve degenerated rats. 27 female rats will be divaded into 3 groups, each group
will be surgerically degenerate from their facial nerve.

In group 1 (n:9) facial nerve will be cut and, primer cell regeneration will be
applied by primer cells. In group 2 (n:9), facial nerve will be cut and, primer cell
regeneration will be applied by primer cells and olfactory stem cells will be injected into
the proximal and distaline region of the nerve. In group 3 (n:9) facial nerve will be cut and,
primer cell regeneration will be applied by primer cells and facial nerve nucleus will be
determined by steriotaxy and stem cells will be injected in this region with a special pipet.
After infection of stem cells into the region, it is aimed to demonstrate facial nerve
regeneration by electrophysiological tests, innuhistochemical stainning, histological
studies and new axons and nerve cells.

Even if there will be any differences between the groups, especially in group 3,
effectiveness of olfactory stem cells’ on facial nerve regeneration will be showed. This
effect will be used clinically for full-thickness incision.
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Proje No: 2012-07-04-KAP03

BiS-GMA ESASLI DENTAL KOMPOZi'I:I__E_RiN_ FOTO_POLiMERiZASYONU
ESNASINDA OLUSAN YAPISAL DEGISIKLIKLERIN MATEMATIKSEL
MODELLENMESI

Dog. Dr. Sevil YUCEL

Prof. Dr. ismail AYDIN , Yrd. Dog. Dr. Didem OZGIMEN, Aras. Gor. Yeliz BASARAN
ELALMIS, Doktora Ogrencisi Bilge Sema TEKEREK
Kimya Metalurji Fakiiltesi, Biyomuihendislik BoIimdi

Baslangi¢ Tarihi: 2012-04-02 Bitis Tarihi: 2014-04-02

OZET

Dental kompozitler; restorasyon malzemesi olarak kullanilan en yaygin dis dolgu
malzemesidir. Kolay kullanimlari, estetik goérinUsleri ve amalgama goére daha
biyouyumlu olmalari agisindan avantajli bir biyomalzemedir. Bu malzemelerin hasta
agzinda uygulanmasi sirasinda olusabilecek herhangi bir yapisal bozukluk hasta icin
olumsuz durumlar olusturacaktir. Fotopolimerizasyon ile uygulanan bu dental
kompozitlerin, blzilme gibi yapisal degisimleri; kavite duvarlarindan dolgu malzemesinin
ayrilmasina ve olusan bogluktan adiz i¢i sivilarin sizarak (leakage) ikincil g¢urUklerin
olusmasina ve post operatif hassasiyete neden olacaktir. Bu durum hastanin daha fazla
agri gekmesine ve uygulanan disin kaybina kadar gidebilir. Organik matriksi olusturan
monomerlerin bir araya gelerek polimer zinciri olusturmasiyla kompozit yapida bizilme
meydana gelmektedir. Kompozitin polimerizasyon asamasinin %90’ni yaklasik olarak
restorasyon esnasinda biter. Burada meydana gelecek basarisizlik ise hastanin yeniden
bir operasyon gecirmesine neden olmaktadir. Burada kullanilan dental dolgu
malzemesinin basari ile uygulanmasi icin blUzlUlme streslerinin ve buna bagh olarak
gelisen buzilmenin en aza indirgenmesi gerekmektedir. Kompozitlerin yapisal olarak ne
kadar degistigini ve nasil bir davranis gosterdigini bilmek ise basarisizlidi indirgemek icin
onemlidir. Bu nedenle hazirlanan dental kompozitlerin fotopolimerizasyon esnasinda
yapisal olarak nasil degistigini modelleyerek irdelemek ideal kompozit igeriginin
gelistiriimesine katki saglayacaktir.

Bu proje kapsaminda; farkli inorganik/organik madde oranlarinda farkli
malzemeler kullanilarak kompozit malzemeler hazirlanacak ve malzemelerin yapisal
olarak degisimini (geometrik form degisimi) fiziksel olarak modellenecektir. Elde edilen
veriler 1s1ginda buzilme hareketinin davraniginin hangi parametrelere bagli oldugunu
irdelenerek dental kompozitlerin icerik madde ve dis etken o&zellikleri karakterize
edilecektir. Ozellikle fotopolimerizasyon sirasinda kullanilan 1sik siddetinin  yapi
icerisindeki baslatici ve diger bilesen oranlarina gore etkisi ayrica incelenecektir. Fiziksel
modelleme ¢alismalarindan elde edilen veriler kullanilarak olusturulacak malzeme modeli
ile sayisal model olusturulacak ve blzllme prosesi sayisal olarak benzestirilecektir.
Sonlu elemanlar kullanilarak olusturulacak yapi geometrisi, malzeme ve proses
parametreleri kapsaminda sayisal olarak modellenerek elde edilen sayisal sonuglar
deneysel sonuglarla kargilastirilacaktir.
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SUMMARY

Dental composites are the most common dental filling materials. They are
favorable biomaterials due to their easy application, esthetic appearances and much
more biocompatible than amalgam. Any structural defects occurred during the
application of these materials in the patients' mouths create negative situations for them.
Structural changes of dental composites like shrinkage occurred during the
photopolymerization causes marginal gap formation, microleakage and post-operative
sensitiveness. Therefore, patients can suffer more pain and lose their tooth.
Polymerization shrinkage of composites arises from the formation of a polymer due to the
monomer transformation which composes of organic matrix phase. Approximately 90%
of the polymerization of composite ends during the restoration process. In the event of a
failure in this stage, patient needs to have new operation again. For the successful
application of dental composite shrinkage stresses and polymerization shrinkage must be
minimized. To know how much the structure of the composite changes and how the
composite behaves is important for reduce the failure. For this reason, modeling to
examine howthe structure of the prepared dental composite change
during photopolymerization will contribute to the development of the ideal content of the
composite.

In this project the dental composites will be prepared using the different ratios of
the inorganic/organic materials and made a physical modeling related to the structural
changes of the composites (changing of geometric formation) and observed the
development of shrinkage process, to examine the behavior of shrinkage. The content
materials and external factor of dental composites will be characterized by examining
shrinkage behavior related to the parameters. Especially effect of light intensity used
during photopolimerization on the initiator in the structure and other components will be
investigated. Numerical modeling will be made using the material modeling created with
the data obtained from physical modeling and shrinkage process will be matched
numerically. Structure geometry will be modeled by finite element method and data will
be compared with experimental results.
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Proje No: 2012-07-04-KAP04

MULTIDENTAT ORQANOiMiN LiGA_ND VE AROMATIK FOSFONIK ASITLER
KULLANILARAK GEGi$S METALLERI iLE BERABER METAL ORGANIK iISKELET
YAPILARIN SENTEZLENMESI

Yrd. Dog. Dr. Giindog YUCESAN

Ars. Gor. Dr. Erdogan KIRPI, Yiksek Lisans Ogrencisi Sevtap DOGAN,
Yiksek Lisans Ogrencisi Gulen YILMAZ

Kimya Metalurji Fakiiltesi, Biyomuhendislik Bolimdi

Baslangi¢ Tarihi: 2012-04-02 Bitis Tarihi: 2013-04-02

OZET

Bimetallik organik/inorganik hibrit iskelet yapilar, organoimin ligandlar, fosfonik
asitler gecis metalleri ile reaksiyonu sonucu olusan gugll, U¢ boyutlu ve ylksek
pordziteye sahip fonksiyonel molekulerdir. Sahip olduklari ylksek poroziteye bagli olarak
hidrojen ve metan gibi yenilenebilir enerji kaynagi olabilecek kigik molekdllerin
depolanmasindan, karbondioksit ayrisimina ve katalizérlere uzanan o6zgin gorevleri
yerine getirebilmektedirler. Dolayisiyla, elde edilen molekullerden ylksek pordziteye ve
yuksek sicakliklara dayanikli olanlari hidrojen metan depolamadan karbondioksit
ayristinmina ve ilag dagihmina etkileri calisilmigtir. Ancak, sentezlenen bu hibrit yapilarin
timine yakini bipyridine ve terpyridine tirevlerine ve allilik fosfonik asitlere bagli
kalmigtir. Terpyridin ve bipiridin gruplari metal iyonunun koordinasyon c¢evresini
bloklayarak sentezlenen molekiillerin ¢gok boyutlu ve poréz olmasinin éenlinde bir engel
olusturmaktadir. Benzer bir sekilde allilik fosfonik asitler ise sahip olduklari fleksibilite
yuzinden molekillerin ¢ boyutlu yapisinin sentez dncesinde tahminini imkansiz ve
olusabilecek potansiyel yan Urin sayisini arttirmaktadir. Biz bu calisma ile beraber
literatlrdeki 6rneklerden farkli olarak, yeni U¢ boyuta agilan aromatik organoimin ligandlar
(5,10,15,20-Tetra(4-pyridyl)-21H,23H-porphine, 4,4-(1,4-Phenylene)bis(2,2:6,2-
terpyridine), 2,4,6-Tris(2-pyridyl)-s-triazine) ve geleneksel organoimin ligandlar ile yapisal
olarak sabit aromatik fosfonik asitleri (metan-tetra-p-fenilfosfonik asit, naftalin-2,6-
difosfonik asit, bifenil-4,4'-difosfonik asit, 9H-fluoren-2,7-difosfonik asit, antrasen-9,10-
difosfonik asit) bu sistem icerisine dahil ederek gecis metaller ile beraber bimetallik
{IM(L)]V(O3PRPO3)lve monometallik {M(L)(OsPRPO3)} (M=gecis metal iyonu,
L=organoimin ligand, V=vanadyum, molibdenum ya da ikincil gegis metal iyonu,
R=aromatik gruplar) cift organik ligandli organik/inorganik hibrit iskelet yapilari
sentezlemeyi planliyoruz. Reaksiyonlari hidrotermal kosullarda yiksek sicaklik (100-
200°C) ve otojen basing altinda gerceklestirecegiz. Hidrotermal reaksiyonlardan elde
edecegimiz kristallerin yapisal analizlerini, tek kristal ve toz x-kirinim tekniklerini
kullanarak gerceklestirecediz. Elde edilecek kristalografik sonuglar, FT-IR analizleri ile
tekrar kontrol edilecektir. Hedeflenen 6zellikleri saglayan molekullerin BET yontemi ile G¢
boyutlu ylzey alani hesaplamalari gergeklestirilerektir. Ayrica bu molekillerin CO, ve H,
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gibi kuguk molekilleri depolama ve katalitik 6zellikleri sinanacak, uygun bulunulmasi
durumunda termogravimetrik ve manyetik analizleri de gergeklestirilecektir. Elde edilecek
tim sonuglara goére koordinasyon kimyasi c¢alismalarinin yaninda, fosfonik asitler
kullanilarak ylksek poroziteye sahip hibrit metal organik iskeletler dizayn edilerek, sentezi
ile ilgili ilk ciddi kUtiphane ¢alismalari da yapilacaktir.

SUMMARY

Bimetallic organic/inorganic hybrit frameworks are three dimensional, porous
molecules synthesized with the hydrothermal reactions of organoimine ligands,
phosphonic acids and transition metals. Due to their highly porous sites they can store
small molecules such as hydrogen and methane for renewable energy purposes,
carbondioxide for separation of greenhouse gases and drug molecules for targeted drug
delivery purposes. Most of the porous hybrit molecules have been synthesized so far
included single transition metal and carboxylic acids. The bimetallic hybrit molecules were
only limited to terpyridine and bipyridine derivatives, which block the coordination sites on
the metal centers limiting the connectivity of metal centers into higher dimensions.
Likewise, highly flexible allylic phosphonic acids were increasing the possibility of having
numerous side products after the hydrothermal reactions. Therefore we would like to
study the organoimine ligands opening into higher dimensions such as (5,10,15,20-
Tetra(4-pyridyl)-21H,23H-porphine, 4,4-(1,4-Phenylene)bis(2,2:6,2-terpyridine), 2,4,6-
Tris(2-pyridyl)-s-triazine) and structurally rigid aromatic phosphonic acids including
(5,10,15,20-Tetra(4-pyridyl)-21H,23H-porphine, 4,4-(1,4-Phenylene)bis(2,2:6,2-
terpyridine), 2,4,6-Tris(2-pyridyl)-s-triazine). As a result, we would like to produce novel
hybrit molecules of the bimetallic family {[M(L)]V(OsPRPO3)} and monometallic
{M(L)(O3sPRPO3)} (where M=Primary transiti under hydrothermal reaction conditions in
different temperatures between 100 and 200 °C to obtain novel organic/inorganic hybrit
materials. The structures of the crystals obtained after hydrothermal reactions will be
solved using single crystal x-ray diffraction. These results will be confirmed by FT-IR.
Surface area calculations will be performed using BET. Thermogravimetric and magnetic
analysis will be performed for the promising molecules. Besides the coordination
chemistry studies, a new library of hybrit molecules based on aromatic phosphonic acids
will be initiated.
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Proje No: 2012-07-04-KAP05

KREATIN VE KREATININ BIiYOSENSORLERIN AKIS-ENJEKSIYON ANALiZ
SISTEMINDE DE_DEKT(")_R GiBi KULLANILMASI: KREATi_N VE KREATININ
BIYOLOJIK SIVILARDA ESZAMANLI TAYINI

Prof. Dr. ibrahim ISILDAK

Dog. Dr. Emine KARAKUS, Ars. Gor. Dr. Melda ALTIKATOGLL__J, Ars. Gor. Anmet
HAZINI, YUiksek L_isans Ogrencisi Sema SELCUK, YUksek Lisang Ogrencisi Ismail AGIR,
Yuksek Lisans Ogrencisi Sena Didem ERKAL, Yuksek Lisans Ogrencisi Cagla ATAN

Kimya Metalurji Fakiiltesi, Biyomuhendislik BéIimdi

Baslangi¢ Tarihi: 2012-04-02 Bitis Tarihi: 2014-04-02

OZET

Planlanan proje calismasi, laboratuarlarimizda gelistirdigimiz mikro boyutlarda
kompozit pH ve amonyum duyarli sensérler kullanilarak yeni tip mikro blyUklikte kreatin
ve kreatinin duyarli potansiyometrik biyosensdrlerin gelistiriimesini ve akis enjeksiyon
analiz sisteminde eszamanli tayin icin uygulanmalarini hedeflemektedir.

Kreatinaz, kreatininaz ve sarkozin dehidrogenaz gibilfinzimlerin kompozit pH

sensOr ve amonyum segici sensér membranlari ylzeylerine veya igine immobilizasyonu
yapilarak biyosensorler hazirlanacaktir. Hazirlanan biyosensorlerin  potansiyometrik
performanslari (segicilik sabitleri, dogrusal ¢calisma aralidi, tayin limiti, cevap suresi, pH
¢alisma aralgi, tekrarlanabilirligi, kullanim émri ve zamanla olusan potansiyelde kayma)
bilgisayar kontrolli 6élgim sistemi ile statik ve dinamik sartlarda (akis enjeksiyon analiz
FIA gibi) belirlenecektir. Geligtirilen FIA ydntem .serum,ve idrar drneklerinde kreatin ve
kreatinin eszamnali tayini icin etkin bir sekilde uygulanacaktir.

Proje kapsamninda ,potansiyometri ve enzim immobilizasyonu gibi anlasiimasi zor
temel elektrokimyasal ve kimyasal tekniklerin olmasi ,projede gdrevlendirilecek lisanve
lisanslstl 6grencilere bu konusarin kolayca kavratiimasini saglayacaktir.daha da
onemlisi gelistirilecek kreatin duyarli biyonsdrlerin ve FIA gibi dlcim sistemlerinin
glvenilir,uzun slre kullanabilir ve ekonomik olmasi,bu tir sensérlerin  égrenci
laborutuarinda uygulama bulmasini saglayacak ve deneye dayali egitime katkida
bulunacaktir.
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SUMMARY

Under the planned project study, the development of a new type micro-sized
creatine and creatinine sensitive biosensors and their application in flow-injection analysis
system for simultaneous determination have been purposed by using micro sized
potentiometric pH and ammonium sensitive membrane sensors first time produced in our
laboratories.

Creatinase, creatininase and sarcosine dehydrogenase enzymes that will be used
to immobilize for composite pH sensor and ammonium selective membrane surfaces or
inside while biosensors are being prepared. The creatin and creatinine sensitive
biosensors will not include inner reference electrode and inner reference solution. The
biosensor is thought to be more suitable to make stable readings for a long time and to
be used for continuous measurement systems. Potentiometric performances (such as
selectivity constants, lineer working range, determination of limit, response time, pH
working range, reproducibility, lifetime and time-shift of potential) of biosensors will be
examined in static and dynamic conditions (as flow injection analysis, FIA) with a
computer contolled measurement system designated. The developed FIA metods will be
applied to serum and urine samples for efficient determination of creatine and creatinine
simultaneously.

During the project study, techniques such as potentiometry and enzyme
immobilization, which are very important modern electrochemical and biochemical
methods and are complex and difficult for the undergraduate and postgraduate students
to understand, would be intensively involved. Students to whom given responsibility
under the project study will understand all above techniques and methods. More
important, the sensor (pH and ammonium selective) and biosensors (creatine and
creatinine sensitive) developed under the project study which would be very reliable, long
usable, economic and mass-producible easily can be deployed for practical education in
the analytical, electrochemical and biochemical student laboratories to obtain more
efficient teaching and learning.
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Proje No: 2012-07-04-KAP06

MIKRO VE MAKRO BESIN ELEMENTLERININ BiTKi GELISIMINDEKI ROLUNUN
KIMYASAL VE BiYOSENSORLER iLE TAKIBI

Dog¢. Dr. Mustafa CEMEK

Prof. Dr. ibrahim ISILDAK, Ars. Gér. Dr. Melda ALTIKATOGLU, Ars. Gér. Anmet HAZINI,
Ars. Gor. Ahmet AYAZ, Ars. Gor. Esra KAYA
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OZET

Bitkilerde 60’ dan fazla element tanimlanmistir. Bunlardan bazilari besin elementi
kabul edilebilir. Esansiyel elementlerin sayisi 16’ dir. Bu elementlerin miktarlar bitkinin
yasam dongustine etki eder. Her bir elementin 6zgin bir fonksiyonu vardir ve bitkinin
buyumesi ile metabolizmasina dogrudan etki eder. Bitkilerin pek ¢odu tarafindan bu mikro
ve makro besin elementlerine ihtiya¢c duyulur. Bu proje ile hidroponik sistemde gelisimi
takip edilen bitkilere mikro ve makro elementlerin etkisi kimyasal ve biyosensorler
kullanilarak ol¢ulecektir. Bitkinin gelisimi bu elementlerin konsantrasyonlari ile iligkilidir.
Yeterli olmayan konsantrasyonlarda bitki gelisimi yavaglarken, bitkinin bu elementlere
yuksek konsantrasyonda maruz kalmasinin bitki fizyolojisinde bozulmaya neden
olmaktadir. Ayrica toksisite gibi sorunlara da yol acabilmektedir. Besin elementleri ile
muamelede optimum dederi saglamak c¢ok onemlidir. Bu proje ile bitkiye veriimesi
planlanana besin elementlerinin konsantrasyonunun optimizasyonu kimyasal ve
biyosensdrler kullanilarak yapilacaktir. Yeni gelistirilecek bir teknoloji olmasinin yani sira,
kimyasal ve biyosensodrler ile konsantrasyon farkliliklarinin hassas bir sekilde ortaya
konmasi, bitkilerde verim artigina katkida bulunabilir.

SUMMARY

More than 60 elements are identified in plants. Some of these elements are
accepted as nutrient elements. The number of essential elements are 16. Amount of
these elements are directly affects the life cycle of plants. Many plants need these micro
and macro nutrient elements. In this project, effect of micro and macro nutrient elements
will be measured by chemical and biosensors inplants which are grown in hydrophobic
system. Plant development is related to concentration of these elements. On the one
hand concentration deficiency would cause decreased plant development. On the other
hand, over expression to these elements would result in toxicity. So, optimum value must
be supplied prior to treatment. In this project, optimization of nutrient element
concentration will be made by using chemical and biosensors. In addition to be an
innovative application, sensitive detection of optimum concentration with chemical and
biosensors may provide enhanced efficiency in plants.
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OZET

Yuksek pordzite iceren organik inorganik iskelet yapisindaki molekdllerin sentezi
daha ¢ok karboksilik asitlerin tek tir metal koordinasyon ¢evresine baglantisi saglanarak
gergeklestiriimektedir. iki metal igeren bimetallik sistemler her ne kadar iskelet yapi
disindaki alanlarda yodun olarak c¢alisiimis olsada ek metal koordinasyon c¢evresinin
getirecegi yapisal komplekslik ve kendini yenileyen es ag olusumlarinin tahmin edilmesini
zorlastiracagindan yulksek porozite gerektiren iskelet yapilarin sentezinde bildigimiz
kadari ile henuz calisiimamistir. Bu arastirmada kullanacagimiz multidentat fosfonik
asitler de boyle bir proje kapsaminda hentiz degerlendiriimemis ve bazilari ilk defa bizim
tarafimizdan sentezlenilecek fosfonik asitlerdir. Biz bu ¢alismada hidrotermal reaksiyon
kosullarinda iki ve U¢ boyuta agilarak kristal yapisi verecegini disindigimiz multidentat
fosfonik asitleri (Cu,V), (Zn, V) ve (Fe, V) metal ciftlerinin degisik tuzlari ile beraber
hidrotermal reaksiyonlarini gergeklestirip bimetallik fosfonatlari {(M)V(O3;PRPO3)} (M= Zn,
Cu, Fe) sentezlemeyi hedefliyoruz. Bu calismada kullanacagimiz fosfonik asitlerden
bazilar ilk defa sentezlenmekle beraber digerleri literatirde o6nerdigimiz arastirma
kapsaminda henuz degerlendiriimemis ve kullanacagimiz gecis elementleri ile henuz
kompleksleri gerceklestiriimemis 1,1-bifenil-3,3,5,5-tetrafosfonik asit, 1,2,3-
propanetriphosphonic acid-, [1,1:4’,1"-terphenyl]-4,4”-diylbis-phosphonic acid,
pentaerythritol  tetraphosphonic  acid, [[1,1’-biphenyl]-4,4’-diylbis(methylene)]bis-
phosphonic acid, [2,2’-bithiophene]-5,5’-diylbis-phosphonic acid ligandlarini icermektedir.
Bu reaksiyonlar organoimin ligandlarin ilave edilmesi ile tekrarlanacaklardir. Fosfonik
asitlerin sentezi arbuzov reaksiyonu ile gerceklestirilecektir. Metal fosfonik asit
reaksiyonlari yuksek basing ve sicaklikta hidrotermal kogullar altinda gerceklestirilecektir.
Hidrotermal reaksiyonlar sonucu elde edilen kristallerin yapilar tek kristal x-kirinimi
metodlari ile ¢bzllecektir. Poréz yapi gostermeleri halinde ylzey alani hesaplamalari
BET yontemi ile gergeklestirilip. Termogravimetrik analizleri yapilacaktir. Cézllen kristal
yapilari FT-IR ile bir kere daha teyyit edilecektir.
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SUMMARY

The synthesis of highly porous organic inorganic hybrid frameworks mostly relies
on the coordination of single metal center to the bridging carboxylic acid ligands.
Bimetallic systems facilitating the coordination of two metal centers to the bridging
ligands has not been studied due to the additional coordinational complexity provided by
the additional metal center to produce new porous frameworks eventhough the similar
bimetallic systems have been extensively studied in different areas of material science
and catalysis. In addition to this, phosphonic acids have been long time neglected to
synthesize porous materials. Some of the phosphonic acids that we will be using to
synthesize new hybrid molecules will be synthesized for the first time by our group.
During the course of this study we will be reacting these 1,1-bifenil-3,3,5,5-tetrafosfonik
asit, 1,2,3-propanetriphosphonic acid-, [1,1:4’,1"-terphenyl]-4,4”-diylbis-phosphonic acid,
pentaerythritol  tetraphosphonic  acid, [[1,1’-biphenyl]-4,4’-diylbis(methylene)]bis-
phosphonic acid, [2,2’-bithiophene]-5,5-diylbis-phosphonic acid ligands with the salts of
(CuV), (Zn, V) and (Fe, V) metal couples to produce the hybrid molecules
{(M)V(O3sPRPO3)} (M= Zn, Cu, Fe). The reactions will be carried under hydrothermal
reaction conditions in different temperatures between 100 and 200 °C to obtain novel
organic/inorganic hybrit materials. The structures of the crystals obtained after
hydrothermal reactions will be solved using single crystal x-ray diffraction. These results
will be confirmed by FT-IR. Surface area calculations will be performed using BET.
Thermogravimetric and magnetic analysis will be performed for the promising molecules.
Besides the coordination chemistry studies, a new library of hybrid molecules based on
aromatic phosphonic acids will be initiated.

445



YILDIZ TEKNIK UNIVERSITESI Bilimsel Arastirma Koordinatorltgi
ARASTIRMA PROJELERI OZETLERI (2012 YIL1)

Proje No: 2012-07-04-KAP08

TUKETiMi YAYGIN OLAN SEBZE, MEYVE VE _S[_]S BiTl_(iLI_ER_iNiN H_iDROPONiK
SISTEMDE URETIM YONTEMLERININ GELISTIRILMESI

Yrd. Dog. Dr. Alper YILMAZ

Prof. Dr. ibrahim Isildak, Dog. Dr. Mustafa Cemek, Yrd. Dog Dr. Melda Altikatoglu,
Uzman Muhammet U. Kahveci, Ars. Gor. Ahmet Ayaz, Sema Selguk, Fateme Frootan,
Ismail Agir

Kimya Metalurji Fakdiltesi, Biyomiihendislik BélimUi

Baslangi¢ Tarihi: 2012-11-15 Bitis Tarihi: 2014-11-15

OZET

Topraksiz bitki Uretim teknolojisi olarak bilinen hidroponik sistemler ile ylUksek
verimde Urun eldesi saglanmaktadir. Hidroponik yontemlerden biri olan besleyici film
teknigi kullanilarak ekonomik degeri ylksek ve Uretimi yaygin olan sebze ve meyve gibi
bitkilerin yetistiriimesi kontrolli olarak gerceklestirilecektir. Bu teknik ile yetistirilecek olan
bitkilerin ihtiya¢c duyduklarn besin miktarlarn hassas ve dogru bir sekilde belirlenecek, ve
verimi artirmak igin uygun kosullar ayarlanacaktir. Bu amagla besin elementlerinin
konsantrasyonunlarini belirleyebilecek sensorler tasarlanacak ve konsantrasyonu azalan
besin 6gesi veya mineralin otomasyon sistemi ile hidroponik besin ¢ozeltisine ilave
edilmesi saglanacaktir. Boylece belirlenen sebze, meyve ve bitkiler icin model sistemler
olusturulacaktir.

SUMMARY

Hydroponic systems are known as the technology of growing plants without soil providing
higher level of harvesting. The plants with high economic value such as commonly
produced vegetables and fruits will be raised up using one of the hydroponic methods,
nutrient film technique, in a controlled manner. Amount of nutrient for the plants produced
will be determined accurately, and optimum conditions will be redefined in order to
enhance harvesting rate. For this purpose, sensors determining concentration of nutrients
and minerals will be designed and manufactured. Diminished concentration of materials
due to the consumption by the plants will be compensated by adding related nutrients
and minerals into circulating hydroponic nutrient solution. In this way, a unique modal
systems will be established.
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OZET

Helicobacter pylori ile gastrik Ulser, duedonal Ulser ve kanser olusumu arasinda
bir iliski oldugu bilinmektedir. Helicobacter pylori infeksiyonu tasiyan her kiside genelde
hayat boyu devam eden ve c¢ogunlukla asemptomatik seyreden, kronik aktif bir gastrit
olusmaktadir. Dunyadaki infeksiyon riski, yasla ve sosyoekonomik dizeyin disuklugu ile
orantili olarak artmaktadir. Etkinligi bdlgelere gére degisen Helicobacter pylorinin dogru
tani ve basarili tedavisinin ardindan, bati Ulkelerinde infeksiyon sikliginin yari yariya
distugu bildirilmektedir. Helicobacter pylori infeksiyonunun tanisi i¢in invaziv (endoskopik
biyopsilerle yapilan simir, histoloji, klltlir ve hizli Greaz testi) ve invaziv olmayan (seroloji,
13C dre nefes testi, diskida Helicobacter pylori antijenin arastiriimasi) testler
bulunmaktadir. invaziv olmayan testler arasindaki serolojik yéntemler, bakteriye karsi
olusan IgG antikorlari veya IgA antikorlarini saptamaktadir. Bu ydntemle, hastadan
biyopsi érnegi alinmadan serum o6rnegiyle sonug alinabilmektedir. Ulkemizde yapilan
serolojik yontemlerin duyarlilik ve 6zgulliguni bildiren ¢alismalarda ¢ok farkli sonuglar
alinmaktadir. Bu celiskili sonuglar, ticari kitlerde kullanilan materyallerin antijenik
aktivitelerindeki  farkliliklardan kaynaklanabilmektedir. Ayrica Ulkemizdeki yogun
antibiyotik kullanimina bagh olarak, bakterinin biyolojik aktiviteleri de etkilenmektedir.
GuUnUmuzde ticari kitler yurtdisindan getiriimektedir ve antijenik etkinlik bakimindan,
Tarkiye'ye 6zgu tani kiti Gretilmesi, neredeyse tamami Helicobacter pylori ile infekte olan
nidfusumuz igin baylk énem tasimaktadir.

Bu calismada ilk kez, Turkiye’deki Helicobacter pylori susglarindan Ureaz
antijeninin izolasyonu, saflagtiriimasi ve ELISA tani kiti Gretimi gerceklestirilecektir.

Calismada, Turkiye’'de izole edilen Helicobacter pylori suslari temin edilecek,
tiplendiriimesi yapildiktan sonra devamli kiltUrleri saglanacaktir. Antijen izolasyonu igin
yeterli biyokUtle olustugunda kdilttrlerden alinan Helicobacter pylori suslarindan Ureaz
ekstraksiyonu yapilacak ve kolon kromatografisiyle saflastirilacaktir. Liyofilize edilen
reaz antijeni, 96 kuyucuklu plaklara kaplanarak ELISA tani kiti olusturulacaktir. Uretilen
kitler, tanisi koyulmus Helicobacter-pozitif ve Helicobacter-negatif hastalarin serum
ornekleriyle test edilecek ve sonuglar ticari kitlerle kargilastirilacaktir.
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Helicobacter pylori ile gastrik Ulser, duedonal Ulser ve kanser olusumu arasinda
bir iliski oldugu bilinmektedir. Helicobacter pylori infeksiyonu tasiyan her kiside genelde
hayat boyu devam eden ve ¢ogunlukla asemptomatik seyreden, kronik aktif bir gastrit
olusmaktadir. Dunyadaki infeksiyon riski, yasla ve sosyoekonomik dizeyin disuklugu ile
orantili olarak artmaktadir. Etkinligi bdlgelere gére degisen Helicobacter pylorinin dogru
tani ve basarili tedavisinin ardindan, bati Ulkelerinde infeksiyon sikliginin yari yariya
distugu bildiriimektedir. Helicobacter pylori infeksiyonunun tanisi i¢in invaziv (endoskopik
biyopsilerle yapilan simir, histoloji, klltlir ve hizli Greaz testi) ve invaziv olmayan (seroloji,
13C Ure nefes testi, diskida Helicobacter pyloriantijenin arastirimasi) testler
bulunmaktadir. invaziv olmayan testler arasindaki serolojik yéntemler, bakteriye karsi
olusan IgG antikorlari veya IgA antikorlarini saptamaktadir. Bu ydntemle, hastadan
biyopsi érnegdi alinmadan serum oérnegiyle sonug¢ alinabilmektedir. Ulkemizde yapilan
serolojik yéntemlerin duyarliik ve 6zgulliguni bildiren ¢alismalarda ¢ok farkli sonuglar
alinmaktadir. Bu c¢eliskili sonuglar, ticari kitlerde kullanilan materyallerin antijenik
aktivitelerindeki  farkhliklardan kaynaklanabilmektedir. Ayrica Ulkemizdeki yogun
antibiyotik kullanimina bagli olarak, bakterinin biyolojik aktiviteleri de etkilenmektedir.
GuUnUmuzde ticari kitler yurtdisindan getiriimektedir ve antijenik etkinlik bakimindan,
Tarkiye'ye 6zgu tani kiti Uretilmesi, neredeyse tamami Helicobacter pylori ile infekte olan
nidfusumuz igin baylk énem tasimaktadir.

Bu calismada ilk kez, Turkiye’deki Helicobacter pylori suslarindan Ureaz
antijeninin izolasyonu, saflastiriimasi ve ELISA tani kiti Uretimi gercgeklestirilecektir.

Calismada, Turkiye’'de izole edilen Helicobacter pylori suslari temin edilecek,
tiplendiriimesi yapildiktan sonra devamli kultirleri saglanacaktir. Antijen izolasyonu igin
yeterli biyokUtle olustugunda kdilttrlerden alinan Helicobacter pylori suslarindan Ureaz
ekstraksiyonu yapilacak ve kolon kromatografisiyle saflastirilacaktir. Liyofilize edilen
treaz antijeni, 96 kuyucuklu plaklara kaplanarak ELISA tani kiti olusturulacaktir. Uretilen
kitler, tanisi koyulmus Helicobacter-pozitif ve Helicobacter-negatif hastalarin serum
ornekleriyle test edilecek ve sonuglar ticari kitlerle kargilastirilacaktir.
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SUMMARY

It is known that Helicobacter pylori has a relation between gastric ulcer, duodenal
ulcer disease and cancer. Each person who is infected with Helicobacter pylori usually
has often asymptomatic, chronic active gastritis lifelong. Risk of infection related and
increase with age and socioeconomic level in the world either. It is reported that
frequency of Helicobacter pylori which varies according to the regions decrease by half
after correct diagnosis and successful treatment in western countries. Several invasive
and non-invasive methods using for detecting of Helicobacter pylori infection such as
endoscopic biopsy smear, histology, culture and rapid urease test as invasive and
serology, urea breath test with 13C, investigation of Helicobacter pylori stool antigen as
non-invasive. Serological methods can detect IgG and IgA antibodies against
Helicobacter pylori. Therefore, results can be obtained by serum samples without
applying biopsy. In our country several results are obtained with different sensitivity and
specificity. Different antigenic activity of materials which are used in commercial kits
caused these contradictory results. It is also reported that antibiotic usage of our country
is high. Therefore, bacterial biological activity is affected with this case. Nowadays,
commercial kits are brought from other countries and their antigenic effectiveness is not
suitable for our country. Thus, it is very important to produce diagnosis suitable kits for
Turkish population who has nearly almost infected. In this study, we will isolate and purify
urease antigene from Helicobacter pylori which is originated from Turkey and produce a
diagnosis test as a first time. Initially, we will obtain Helicobacter pylori strains which is
originated from Turkey, then provide continuously culture of these strains. Sufficient
biomass for the isolation of antigen and extraction of urease which is derived from
Helicobacter pylori, will be obtained and purified by column chromatography. Lyophilized
urease antigen will be coated on 96 well plate. Hence, ELISA diagnostic kit will be
created.
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OZET

Bazi laktik asit bakterileri (LAB) ekzopolisakkaritler (EPS) gibi gida maddelerinin
yapisini duzelten bazi maddeler Ureterek teknolojik yonden faydali olmalarinin yaninda,
ayni zamanda probiyotik dzellikte olabildikleri icin insan sagligi Gzerine de birgok faydali
etkiler gosterebilmektedirler. EPS’ler bulunduklari gida drlnlerinin tekstirel 6zelliklerinde
olumlu degisimlere neden olurlar. Bakteriyel polisakkaritler saflastirilarak bazi gidalarda
kullanilabildikleri gibi, son yillarda oldudu gibi EPS Ureten mikroorganizmalarin dogrudan
gida Uretiminde kullanilmasi, bdyle gidalarin daha ekonomik ve daha kaliteli Gretimi igin
tercih edilen kolay bir yontem haline gelmistir. Bu nedenle EPS Ureten laktik asit
bakterileri (LAB) gida endustrisinde ekonomik agidan biylk énem arz etmektedirler. Bu
sebeple EPS dreten kilturler, giinimuzde istenenen tekstirel 6zelliklerde Urin UGretimi
icin isletmeler tarafindan daha fazla tercih edilmektedir.

Yurtdisi kaynakli EPS dreten ticari bakteri kdltdrlerinin temin edilerek, bu
bakterilerin ilave edilmesine uygun peynir gibi bazi gida drlinlerinde kullaniimasi sonucu,
bu gidalarin tekstlirel Ozelliklerinde meydana gelecek degisimlerin detayli olarak
incelenmesi, bu dzelliklerin énemli oldugu peynir Urlnlerinin kalitesinin gelistiriimesine
baylk katki saglayacagi, gida sanayisine ise buylk katma degder verecedi
disunulmektedir. EPS Ureten bakterilerin optimum gelisme sicakliklari ve suresinde EPS
Uretimlerinin, stresli kosullardan daha az oldudu bircok arastirmaci tarafindan tespit
edilmistir. Bu yuzden EPS Uretim miktarinin kontrol edilebilecedi bu tlr Urlnlerin tekstlrel
Ozelliklerinin de detayli olarak arastiriimasina ihtiya¢ bulunmaktadir.

Bu nedenlerle sunulan bu projede 2 temel asamanin gerceklestiriimesi
hedeflenmektedir. ilk asamada, yurtdisindan liyofilize edilmis halde temin edilecek EPS
Ureten LAB ile peynir drnekleri Uretilecektir. ikinci agamada ise, bu sekilde Uretilen bu
peynir orneklerinin tekstirel ve mikroyapisal o6zelliklerinin detayli bir sekilde ortaya
konulmasina calisilacaktir.

Bugine kadar vyapilan calismalarda EPS Uretim yetenegine sahip LAB
kullanilarak uretilen gidalarin cesitli 6zellikleri incelenmistir. Ancak, EPS Ureten LAB'nin,
Ulkemizde yaygin olarak Uretilen peynirlere inokilasyonu ile bu gidalarin tekstirel ve
mikroyapisal Ozelliklerinde meydana gelen degisimlerin detayli olarak incelendigi ve
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sonuglarin ortaya konuldugu bir calisma bulunmamaktadir. Bu nedenle sunulan bu
projede, maksimum EPS Uretme yetenegindeki LAB suslan ile Uretilecek peynir
orneklerinin tekstirel ve mikroyapisal &zelliklerinde meydana gelen degisimlerin
belirlenmesi hedeflenmekte, bu 6zelliklerin detayli ve hassas bir sekilde ortaya konulmasi
amaclanmaktadir. Bdylece, sunulan bu proje kapsamindaki yapilacak ¢alisma ile hem
literatirdeki bu boslugun doldurulmasi, hem de hangi sus ile hangi Ozellikte peynir
arinunln Uretilebileceginin ortaya konularak istenen nitelikte Urin gelistirme agisindan
gida endustrisine blyuk girdiler saglanmasi hedeflenmektedir.

SUMMARY

Exopolysaccharides (EPS) may have some functional properties in the production of food
materials, and the bacteria producing EPS may have many beneficial effects on human
health beause of their probiotic properties. In addition, EPS may have some positive
effects on textural properties of the food products in which they are added. Therefore,
EPS-producing lactic acid bacteria (LAB) are of great economical importance to food
industry. Therefore, food industry will have a great added value by means of investigation
of the changes in the textural properties of various foods added with commercial EPS-
producing LAB isolates from foreign origins. For this reason, the EPS producing cultures
are being more preferred nowadays by food plants to produce products with desired
textural properties.

It is thought that detailed investigation of changes in the textural properties of
foods inoculated with EPS producing commercial bacteria cultures will provide a great
contribution in development of the quality of such products, thus which will make a
significant contribution to food industry. A large number of investigators have led a
conclusion that EPS production by LAB is more under stresful conditions than under
optimum incubation temperatures and times. Therefore, it is necessary to investigate in
detail the textural properties of such products in which EPS production can be controlled.

For these reasons, this project is aimed to be conducted in two basic steps. In the
first step, cheese samples will be produced using lyophilized commercial EPS-producing
LAB isolates from foreign origins. In the second step, textural and microstructrural
properties of the peynir samples produced with the EPS-producing strains will be
evaluated in detail.

In the studies that have been conducted so far, several properies of the food
products produced using LAB have been examined. However, there is no study
examining in detail the changes in the textural properties of our widely produced cheese
samples inoculated with these EPS producing strains. Therefore, in this project, it is
aimed to determine changes in detail in the textural and microstructural properties of the
cheese samples produced with the EPS-producing LAB isolates. Thus, by completing this
project, it is aimed both to fill the aformentioned gap in the literature and to provide very
important inputs for food industry with respect to development of a new cheese product
with desired properties by determining which kind of product would be produced by using
which EPS producing LAB strain.
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Proje No: 2012-07-05-KAP02

FERMENTE SUCUKLARIN TEKSTUR PROFILLERI (TPA) UZERINE
EKZOPOLISAKKARIT (EPS) URETEN LAKTIK ASIT BAKTERILERININ ETKILERININ
BELIRLENMESI

Yrd. Dog. Dr. Mustafa Tahsin YILMAZ

Prof. Dr. Muhammet A_RICI, Dog. Dr. Osman SAGDIQ, Prof. Dr. Hasan YETIM,
Ars. Gor. Omer Sait TOKER, Ars. Gor. Safa KARAMAN
Kimya Metalurji Fakiiltesi, Gida Mihendisligi B6Iimdi

Baslangi¢ Tarihi: 2012-11-15 Bitis Tarihi: 2014-11-15
OZET

Bazi laktik asit bakterileri (LAB) ekzopolisakkaritler (EPS) gibi gida maddelerinin
yapisini duzelten bazi maddeler Ureterek teknolojik yonden faydali olmalarinin yaninda,
ayni zamanda probiyotik dzellikte olabildikleri icin insan sagligi Gzerine de birgok faydali
etkiler gosterebilmektedirler. EPS’ler bulunduklari gida drlnlerinin teksturel 6zelliklerinde
olumlu degisimlere neden olurlar. Bakteriyel polisakkaritler saflastirilarak bazi gidalarda
kullanilabildikleri gibi, son yillarda oldudu gibi EPS Ureten mikroorganizmalarin dogrudan
gida Uretiminde kullanilmasi, bdyle gidalarin daha ekonomik ve daha kaliteli Gretimi igin
tercih edilen kolay bir yontem haline gelmistir. Bu nedenle EPS Ureten laktik asit
bakterileri (LAB) gida endustrisinde ekonomik agidan biylk énem arz etmektedirler. Bu
sebeple EPS dreten kilturler, giinimuzde istenenen tekstlrel 6zelliklerde Urin Uretimi
icin isletmeler tarafindan daha fazla tercih edilmektedir.

Yurtdisi kaynakli EPS dreten ticari bakteri kdltdrlerinin temin edilerek, bu
bakterilerin ilave edilmesine uygun fermente sucuk gibi bazi gida urlnlerinde kullaniimasi
sonucu, bu gidalarin teksturel 6zelliklerinde meydana gelecek degisimlerin detayl olarak
incelenmesi, bu O&zelliklerin 6nemli oldudu fermente sucuk drUnlerinin kalitesinin
gelistiriimesine buyulk katki saglayacadi, gida sanayisine ise blylk katma deger verecegi
disunulmektedir. EPS Ureten bakterilerin optimum gelisme sicakliklari ve suresinde EPS
Uretimlerinin, stresli kosullardan daha az oldudu bircok arastirmaci tarafindan tespit
edilmistir. Bu yuzden EPS Uretim miktarinin kontrol edilebilecedi bu tlr Urlnlerin tekstlrel
Ozelliklerinin de detayli olarak arastiriimasina ihtiya¢ bulunmaktadir.

Bu nedenlerle sunulan bu projede 2 temel asamanin gerceklestiriimesi
hedeflenmektedir. ilk asamada, yurtdisindan liyofilize edilmis halde temin edilecek EPS
ureten LAB ile fermente sucuk &rnekleri, farkl inkubasyon sicakliklari ve sureleri
uygulanarak Uretilecektir. Farkli inklbasyon sicaklik ve surelerinin etkisi Response
Surface Metodu (Cevap Yiizey Yéntemi) kullanilarak optimize edilecektir. ikinci asamada
ise, bu sekilde Uretilen bu fermente sucuk &rneklerinin fizikokimyasal, duyusal ve
teksturel dzelliklerinin detayh bir sekilde ortaya konulmasina galisilacaktir.

Bugine kadar vyapilan calismalarda EPS Uretim yetenegine sahip LAB
kullanilarak uretilen gidalarin cesitli 6zellikleri incelenmistir. Ancak, EPS Ureten LAB'nin,
Ulkemizde yaygin olarak Uretilen fermente gidalarimiza inokllasyonu ile bu gidalarin
teksturel ozelliklerinde meydana gelen degisimlerin detayli olarak incelendigi ve
sonuglarin ortaya konuldugu bir calisma bulunmamaktadir. Bu nedenle sunulan bu
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projede, maksimum EPS Uretme yetenegindeki LAB suslari ile Uretilecek fermente sucuk
orneklerinin  fizikokimyasal, duyusal ve teksturel &zelliklerinde meydana gelen
degdisimlerin RSM metodu ile analizi ve bu degerlerin optimum seviyelerinin desirability
(cekicilik) fonksiyon analizleri ile belilenmesi hedeflenmekte, bu 6zelliklerin detayli ve
hassas bir sekilde ortaya konulmasi amaclanmaktadir. Bdylece, sunulan bu proje
kapsamindaki yapilacak calisma ile hem literatirdeki bu boglugun doldurulmasi, hem de
hangi sus ile hangi 6zellikte sucuk Urinlinun Uretilebilecedinin ortaya konularak istenen
nitelikte Urin gelistirme acgisindan gida endustrisine blylk girdiler saglanmasi
hedeflenmektedir.

SUMMARY

Exopolysaccharides (EPS) may have some functional properties in the production of food
materials, and the bacteria producing EPS may have many beneficial effects on human
health beause of their probiotic properties. In addition, EPS may have some positive
effects on textural properties of the food products in which they are added. Therefore,
EPS-producing lactic acid bacteria (LAB) are of great economical importance to food
industry. Therefore, food industry will have a great added value by means of investigation
of the changes in the textural properties of various foods added with commercial EPS-
producing LAB isolates from foreign origins. For this reason, the EPS producing cultures
are being more preferred nowadays by food plants to produce products with desired
textural properties.

It is thought that detailed investigation of changes in the textural properties of
foods inoculated with EPS producing commercial bacteria cultures will provide a great
contribution in development of the quality of such products, thus which will make a
significant contribution to food industry. A large number of investigators have led a
conclusion that EPS production by LAB is more under stresful conditions than under
optimum incubation temperatures and times. Therefore, it is necessary to investigate in
detail the textural properties of such products in which EPS production van be controlled.

For these reasons, this project is aimed to be conducted in two basic steps. In the
first step, fermented soudjouk samples will be produced under different incubation
temperatures and times using lyophilized commercial EPS-producing LAB isolates from
foreign origins. The effect of different incubation temperatures and times will be optimized
using Response Surface Methodolgy (RSM). In the second step, physicochemical,
sensorial and textural properties of the fermented soudjouk samples produced with the
EPS-producing strains will be evaluated in detail.

In the studies that have been conducted so far, several properies of the food
products produced using LAB have been examined. However, there is no study
examining in detail the changes in the textural properties of our widely produced
fermented food products inoculated with these EPS producing strains. Therefore, in this
project, it is aimed to determine changes in detail in the physicochemical, sensorial and
textural properties of various fermented soudjouk samples produced with the EPS-
producing LAB isolates using RSM and to determine the optimum levels of these
parameters by using desirability function analyses. Thus, by completing this project, it is
aimed both to fill the aformentioned gap in the literature and to provide very important
inputs for food industry with respect to development of a new sucuk product with desired
properties by determining which kind of product would be produced by using which EPS
producing LAB strain.
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Proje No: 2012-07-05-KAP03

GiG SUTTEN URETILEN GELENEKSEL PEYNIRLERIN FiZIKOKIMYASAL
OZELLIKLERI, MIKROBIYAL GUVENLIGI VE TEKSTURU UZERINE KEKIK VE
SARIMSAK AROMATIK SULARININ ETKisi

Dog. Dr. Osman SAGDIG

Prof. Dr. Muhammet_Arch Yrd. Dog. Dr. Mustafa Tahsin Yiimaz,
Ogr. Gor. Hasan Cankurt

Kimya Metalurji Fakiiltesi, Gida Mihendisligi B6Iimdi

Baslangi¢ Tarihi: 2012-11-15 Bitis Tarihi: 2014-11-15

OZET

Ulkemiz geleneksel siit Griinleri agisindan zengin bir Ulkedir. Ancak bu geleneksel
sut drunlerimizin ¢ok az bir kismini endUstriye kazandirmis bulunmaktayiz. Cunki
geleneksel peynir cesitlerimizin nerede ise tamami ¢i§ sitten Uretiimektedir. Cig sutten
Uretiimis olmalari tuketimlerini saglik acisindan riskli hale getirmektedir. Satin
pastdrizasyonu halinde ise peynirlere aroma kazandiran, 6zellikle laktik asit bakterileri de
patojenlerle beraber inaktif hale gelmektedir. Bu durum Uretilen peynirlerin tipik yapisi ve
aromasinin olusumunu engellemektedir. Ayrica geleneksel peynirlerimizin ¢odunun
mikrobiyal karakterizasyonu yapilmamistir. Bunun yaninda geleneksel peynirlerimize
uygun, starter kaltlr dretimi Glkemizde mevcut degildir. Bu nedenle pastérize sltten
Uretimi mumkin olmayan “Urfa peyniri’ gibi bircok peynirin Uretiminde riskler meydana
gelmektedir. Bu arastirmada ¢ig sltten Uretilen peynirin salamurasina farkli oranlarda tuz
(%16, 13 ve %10) ve bitki (kekik ve sarimsak) aromatik sulari eklenecektir. Sonrasinda
ornekler 3 ay boyunca depolanacak ve belli araliklarla fizikokimyasal, mikrobiyel ve
tekstirel 6zellikleri incelenecektir. Bu ¢alismada amag, bitki aromatik sularinin ve tuzun
kombine etkisi sayesinde ¢ig sutten Uretilen peynirlerdeki patojenlere karsi en ylksek
antimikrobiyal etkiyi saglamak ve ayni zamanda peynirleri aromatize etmektir.
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SUMMARY

Our country is a country that is rich in traditional dairy products. However, we
could get these traditional dairy products earned a very small part of the industry because
almost all part of our traditional cheese products are produced from raw milk. Their being
produced from raw milk makes their consumption dangerous in terms of health.
Pasteurization of milk gives cheeses their aroma, which also leads inactivation of lactic
acid bacteria as well as pathogens, and which prevents formation of characteristic
structure and aroma of the cheeses. In addition, most of our cheese types are not
characterized with respect to their micro fauna. Furthermore, starter cultures that are
suitable for our cheeses have been produced in our country. Therefore, it may pose some
health related risks in the production of many types of cheeses like “Urfa Peyniri” which
cannot be produced from pasteurized milk. In this research, salt at different proportions
(16, 13 and 10%) and plant aromatic fluids (thyme and garlic) are aimed to add in the
cheese brine produced from raw milk. Then, the cheese samples will be stored for 3
months and their physicochemical, microbiological and textural properties will be
periodically investigated. The main purpose of the present research is to provide the
highest antimicrobial effect against the pathogens in the cheese samples produced from
raw milk by a combined effect of added plant aromatic fluids and salt as well as to
aromatize them.
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Proje No: 2012-07-05-KAP04

GELENEKSEL OLARAK URETILEN BAZI SOSLARIN FiZiK(_)KiM_YASAL VE
MIKROBIYOLOJIK OZELLIKLERININ INCELENMESi VE PROBIYOTiK GEMEN VE
DOMATES SOSU URETIiMi

Dog. Dr. Osman SAGDIG
Prof. Dr. Muhammet Arici, Tuba Bagci
Kimya Metalurji Fakiiltesi, Gida Mihendisligi B6Iimdi
Baslangi¢ Tarihi: 2012-11-15 Bitis Tarihi: 2013-11-15
OZET

Cesitli soslar sofralarimizda sik sik yerini almaktadir. Glinimuzde toplu Gretim
yerlerinde, birgcok yemekle birlikte insanlara bazi soslarda sunulmaktadir. Soslar
genellikle geleneksel olarak evlerde Uretilerek evlerde tiketiimekle beraber, ginimuzde
ticari olarak marketlerde de satilmaktadir. Bu nedenle son yillarda soslarin endustriyel
olarak Uretimi de yaygin bir hale gelmistir. Bu ¢alismamizda yaygin olarak kullanilan
¢cemen ve domates sosu gibi geleneksel bazi soslarin 6éncelikle fizikokimyaal ve
mikrobiyolojik 6zellikleri belirlenecek ve daha sonra bu soslarin fonksiyonelliklerini
artirmak icin Lactobacillus casei Shirota probiyotik bakterisinin ilavesiyle sos Uretilerek, bu
sosun ozellikleri aragtirilacaktir.

SUMMARY

Various sauces often take their places on our tables. Nowadays, in the mass-
production parts, some of the sauces are offered to people with the meal. Sauces are
traditionally hand-made products and generally consumed in homes, however, they are
now commercially marketed in the local markets. For this reason, recently, sauces have
been widely produced in industrial scale. In this research, it is aimed to determine
physicochemical and microbiological properties of some traditional sauces such as
fenugreek paste and tomato sauces, and then to investigate some properties of these
sauces added with a probiotic bacterium Lactobacillus casei Shirota in order to increase
their functionalities.
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Proje No: 2012-07-05-KAP05
VAKUMLU ORTAMDA ULTRASES YARDIMIYLA ETLERIN KURUTULMASI
Yrd. Dog. Dr. Mehmet BASLAR

Prof. Dr. Muhammet ARICI, Dog. Dr.Osman SAGDIC, Yrd. Dog. Dr. M. Tahsin YILMAZ,
Yrd. Dog. Dr. Zeki DURAK, Ars. Gor. Ismet OZTURK

Kimya Metalurji Fakdiltesi, Gida Miihendisligi BélimUi

Baslangi¢ Tarihi: 2012-11-15 Bitis Tarihi: 2014-05-15

OZET

Gidalarin muhafaza edilebilmesi icin sahip olduklari 6zelliklere bagl olarak cesitli
yontemler kullaniimaktadir. Gida muhafaza yontemlerinden olan kurutma islemi gidalarda
mikrobiyal ve kimyasal bozulmalara neden olan su aktivitesini disirme esasina
dayanmaktadir. Gunimuzde etlerin muhafazasinda dondurarak veya sodukta muhafaza
ile fermantasyon metotlari yaygin olarak kullaniimaktadir. Etlerin muhafazasinda kurutma
esasl tutsileme, pastirma gibi islemlerde kismen kullanilmakla birlikte, tamamen
kurutulmasi geleneksel olarak glines altinda tuzlama ile birlikte de yapilabilmektedir.
GunUmuzde orta ve uzak dogu Ulkeleri basta olmak Uzere Ulkemizin bazi yérelerinde de
etler geleneksel olarak kurutulabilmektedir.

Etlerin tuzla birlikte kurutulmasi ginimuz teknolojisiyle birlikte modifiye
edildiginde yeni muhafaza tekniklerinin olusmasina imkan taniyacagi disunulmektedir.
Bdylece daha hafif, daha ucuz ve depolamasi kolay bir muhafaza metodu gelistirebilir. Bu
calismada et, kiyma, tavuk eti ve baliketi vakumlu ortamda ultrases (US) yardimli olarak
kurutularak konvansiyonel kurutma metoduna kargl Ustin ydnleri ve sinirlamalari
fizikokimyasal, mikrobiyolojik ve kurutma kalite parametreleri agisindan incelenecektir.
Vakum altinda kurutma daha dusuk sicakliklarda ve hizli olarak kurutmay kolaylastirirken
ultrasonik su banyosuna daldirilan numune kabindaki etler US dalgalarina maruz
birakilacaktir. Boylece vakumun kullaniimasiyla etin ylzeyindeki nem igerigi dusmesi ve
es zamanh US kullanimi ile US’in gugla kitle transferine bagl olarak etin merkezindeki
suyun yuzeye hareket etmesinin kolaylasacaktir. Bu teknikle birlikte vakumun daha etkin
olmasi ve nem igerigini hizla azaltmasi beklenmektedir. Ayrica Ultrases dalgalarin suyun
uzaklastiriimasi sirasinda mikro kanallarin agilmasina ve genislemesine sebep olmasi
etin rehidrasyon yetenegini artirmasi beklenmektedir.

US’in  kurutma ve rehidrasyon Kkalitesini artirmasinin yani sira etteki
mikroorganizma ve enzimlerin inaktivasyonunun saglanmasi beklenmektedir. Bdyle bir
inaktivasyon etkisi bile muhafaza siresini artirma agisindan énem tasimaktadir. Duyusal
agidan herhangi bir problem olusturmayacak seviyede tuzun kullanilacak olmasi da
uygun deger muhafaza sartlarinin elde edilmesinde énemli bir rol oynayacaktir.
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SUMMARY

It was used different methods for drying of meat because it had a lot of
properties. Drying is a method of food preservations and is based decreasing of water
activity caused microbial and chemical degradation. However in president, it was used
generally freezing and cold storage and fermentation. The basis of preservation of meat
drying is used partially procedures such as smoking and bacon, but meat dried under the
sun is traditionally produced with salting. Today, meats traditionally can been dried in the
middle and far eastern countries, especially in some parts of the country.

It is thinking drying assisted salt of meat can develop new preservation method if
it modify as today’s technology. So it can be more weak, cheap and easy storable. In the
study, it will dry meat, mince, chicken and fish meat in vacuum with ultrasound; they will
compare chemical, microbiological and drying quality parameters with conventional
methods. Vacuum drying is a more fast drying and can use more low temperature;
however, ultrasound caused more mass transfer. So vacuum remove water in surface of
meat and US accelerate water transfer from center to surface. It was expected more
effective vacuum drying and rehydration causing new pore creation and expanding pore
diameter.

In addition to ultrasound increased dehydration and rehydration quality, it was
expected it caused microbial and enzymatic inactivation. Effect of such an inactivation is
important for shelf life. Using the appropriate amount of salt will play an important role
optimum preservation conditions
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Proje No: 2012-07-05-KAP06

EKSi HAMURDAN MAYALARIN iZOLASYONU VE MOLEKULER BiYOLOJIK
METODLARLA TANIMLANMASI

Prof. Dr. Muhammet Arici

Dog. Dr. Osman Sagdig, Yrd. Dog. Dr. Muhammed Zeki Durak,
Yrd. Dog. Dr. Mustafa Tahsin Yilmaz, Arg. Gor. Ismet Ozturk

Kimya Metalurji Fakiiltesi, Gida Mihendisligi B6Iimdi
Baslangi¢ Tarihi: 2012-11-15 Bitis Tarihi: 2013-11-15
OZET

Ulkemizde firinlarin blylk ¢ogunlugu ticari ekmek mayasi kullanmakta, az bir
kismi da standart olmayan ve mikrobiyolojik ¢esitliligi bilinmeyen eksi hamurdan ekmek
uretmektedirler. Eksi hamur ekmedi tat ve aroma bakimindan tiketicileri tatmin etmekle
birlikte fermentasyon suresinin ¢ok uzun olmasindan dolayl yayginlasamamaktadir.
Dolayisiyla ticari olarak kullanimi sinirli kalmaktadir. Simdiye kadar yapilan arastirmalar
da, eksi hamurlarda bulunan Laktik Asit Bakterileri (LAB) izole edilip tanimlanmaya
calisiimis, bunlarin ekmek tretiminde kullanim imkanlari arastiriimistir. LAB’nin hamurda
gelismesi yavas ve sinirh oldugu icin fermentasyonda kullanimlan da ¢ok
yayginlasamamistir. Oysa mayalar LAB’'ne gbre hamurda ¢ok daha hizli geliserek
fermentasyonu kisa slrede gergeklestirmektedirler. Ticari ekmek Uretiminde, ekmek
hamuru fermentasyonunda kullanilan maya kdltirleri Saccharomyces cerevisiae
suslaridir. Geleneksel olarak Uretilen eksi hamurdan Uretilen ekmegin fermentasyonuna
istirak eden mayalar ise cesitli cinslere ait turlerden olusmaktadirlar. Bu arastirma; bu
mayalarin geleneksel ekmek hamurlarindan izole edilip tanimlanarak teknolojik 6zellikleri
yuksek olanlarinin starter kultur olarak kullaniminin Uretim potansiyelini artiracagi ve
geleneksel ekmek tat ve aromasinda ekmek dretimine imkan verecegi dusunuldagu icin
planlanmistir.
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SUMMARY

In our country, majority of the bakers use commercial baker’'s yeast, but minority
of them produce bread from nonstandard sour dough with unknown microbiological
diversity. On the one hand consumer satisfaction can be achieved with bread produced
from sour dough with respect to taste and aroma; on the other hand this product has not
been commonly produced because of very extensive fermentation time. Therefore, their
commercial utilization is very limited. So far, in the studies that have been conducted so
far, lactic acid bacteria (LAB) have been isolated and identified from sour dough as well
as their possibilities to be used in the bread production have been investigated. LAB have
not been commonly utilized in the fermentation process because their proliferation rate in
dough is slow and limited. On the other hand, thanks to their fast proliferation time in
dough, yeasts can carry out the fermentation process in a shorter time when compared to
LAB. In the commercial bread production, the yeast cultures used in the dough
fermentation are the Saccharomyces cerevisiae strains. The yeasts involved in the
fermentation of traditionally produced breads are the species belonging to various
genera. The use of yeast species that will be isolated and identified from traditional
bread dough and those which will possess good technological properties as the starter
cultures are expected to increase their production potentials, which will pave the way for
the production of breads with traditional taste and aroma.
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Proje No: 2012-07-05-KAP07

EKSi HAMURDAN iZOLE EDILEN MAYALARIN TEKNOLOJIK OZELLIKLERININ VE
BU MAYALARLA URETILEN EKMEKLERIN KALITE KRITERLERININ BELIRLENMES

Prof. Dr. Muhammet ARICI

Dog. Dr. Osman Sagdig, Yrd. Dog. Dr. Mustafa Tahsin Yilmaz, Yrd. Dog. Dr. Mehmet
Basglar, Ars. Gor. Ismet Oztlrk

Kimya Metalurji Fakiiltesi, Gida Mihendisligi B6Iimdi
Baslangi¢ Tarihi: 2012-11-15 Bitis Tarihi: 2013-11-15
OZET

Ulkemizde firinlarin blylk ¢ogunlugu ticari ekmek mayasi kullanmakta, az bir
kismi da standart olmayan, mikrobiyolojik cesitliligi bilinmeyen eksi hamurdan ekmek
uretmektedirler. Eksi hamur ekmegi tat ve aroma bakimindan tiketicileri tatmin etmekle
birlikte fermentasyon suresinin ¢ok uzun olmasindan dolayl yayginlasamamaktadir.
Dolayisiyla ticari olarak kullanimi sinirli kalmaktadir. Simdiye kadar yapilan arastirmalar
eksi hamurlarda bulunan Laktik Asit Bakterileri (LAB) izole edilip tanimlanmaya calisiimis,
bunlarin ekmek Uretiminde kullanim imkanlari arastiriimistir. LAB’nin hamurda gelismesi
yavas ve sinirli oldudu icin fermentasyonda kullanimlari da ¢ok yayginlagamamistir. Oysa
mayalar LAB’ne gbére hamurda c¢ok daha hizli geliserek fermentasyonu kisa surede
gerceklestirmektedirler. Ticari ekmek Uretiminde, ekmek hamuru fermentasyonunda
kullanilan maya kdlttrleri Saccharomyces cerevisiae suslaridir. Geleneksel olarak Uretilen
ekmek fermentasyonuna istirak eden mayalar gesitli cinslere ait tirlerden olusmaktadirlar.
Geleneksel ekmek hamurlarindan izole edilip tanimlanan mayalarin teknolojik ézellikleri
belilenerek, uygun olanlarinin starter kultur olarak kullaniminin Uretim potansiyelini
artiracagl ve geleneksel ekmek tat ve aromasinda ekmek Uretimine imkan verecedi
distniUlmektedir.
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SUMMARY

In our country, majority of the bakers use commercial baker’'s yeast, but minority
of them produce bread from nonstandard sour dough with unknown microbiological
diversity. On the one hand consumer satisfaction can be achieved with bread produced
from sour dough with respect to taste and aroma; on the other hand this product has not
been commonly produced because of very extensive fermentation time. Therefore, their
commercial utilization is very limited. So far, in the studies that have been conducted so
far, lactic acid bacteria (LAB) have been isolated and identified from sour dough as well
as their possibilities to be used in the bread production have been investigated. LAB have
not been commonly utilized in the fermentation process because their proliferation rate in
dough is slow and limited. On the other hand, thanks to their fast proliferation time in
dough, yeasts can carry out the fermentation process in a shorter time when compared to
LAB. In the commercial bread production, the yeast cultures used in the dough
fermentation are the Saccharomyces cerevisiae strains. The yeasts involved in the
fermentation of traditionally produced breads are the species belonging to various
genera. The use of yeast species that will be isolated and identified from traditional bread
dough and those which will possess good technological properties as the starter cultures
are expected to increase their production potentials, which will pave the way for the
production of breads with traditional taste and aroma.
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Proje No: 2012-07-05-KAP08

MARUL VE SALKIM DOMATESLERIN BUHAR FAZINDA ETIiL PIRUVAT iLE
DEKONTAMINASYONU

Yrd. Dog. Dr. M. Zeki Durak

Prof. Dr. Muhammet ARICI, Dog. Dr. Osman SAGDIC, Yrd. Dog. Dr. M. Tahsin YILMAZ,
Yrd. Dog. Dr. Mehmet BASLAR

Kimya Metalurji Fakiiltesi, Gida Mihendisligi B6Iimdi

Baslangi¢ Tarihi: 2012-11-15 Bitis Tarihi: 2013-11-15

OZET

Tuketicilerin daha saglikli beslenme konusunda bilinglenmesiyle birlikte 1sil islem
gbrmemis taze sebze ve meyvelere tiketimine olan ilgi artmis ve dolayisi ile taze sebze
ve meyveler aracilidi ile insana gegebilen patojen mikroorganizmalar kaygi olusturmaya
baslamistir. Gida kaynakli patojen mikroorganizmalar taze sebze ve meyvelere tarladan
catala kadar slren Uretim hattinda birgok kontaminasyon noktasindan bulagabilir. Bu
kontaminasyon kaynaklari sinirli olmamakla beraber evcil ve vahsi hayvanlar, sulama ve
yikama sulari, toprak, gubre, insan digkilari, nakliye, isleme, paketleme, pazarlama gibi
faktorleri icerebilmektedir. Kontaminasyon kaynagdi olan patojen mikroorganizmalarin taze
sebze ve meyve Uzerinde uzun siire canh kalabildikleri bildiriimistir. Ozelllikle bitki igine
girmis veya ulasmasi zor bdlgelerde bulunan patojen mikroorganizmalarin
inaktivasyonunda sivi dezenfektanlar etkisiz kalmaktadir. Bu ylzden taze meyve ve
sebzelerde bulunabilen pathojen mikroorganizmalarin tamamen inaktive edilmesini ylzey
dezenfektanlari ile saglamak mimkun degildir. Bu limitasyonu engellemek icin gaz fazida
veya ucgabilen antimikrobiyeller tercih edilebilir ve bu sekilde gaz fazinda olan
antimikrobiyelin SIvI dezenfektanlarin ulagsamadiklari bdlgelere patojen
mikroorganizmalara ulagsabilmesi ile daha glvenli bir koruma saglanmasi
hedeflenmektedir. Bu c¢alismada yeni, ucuz ve glvenilir bir antimikrobiyel olan etil
piruvat'in uygulamalar ile taze marul ve salkim domateslerin tiketiimesi kaynakl
potansiyel gida zehirlenmelerinin azaltiimasi amaglanmaktadir.
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SUMMARY

Foodborne ilinesses associated with fresh produce contamination continue to be
a major concern as consumers’ demand for healthier and non-thermally processed food
increases. Foodborne pathogens can be introduced onto produce at many points in the
farm-to-fork production cycle. These contamination sources may include but are not
limited to wild and domestic animals, irrigation and wash water, soil and soail
amendments, humans, transportation, processing, packaging, marketing, and the cold
chain. Contaminating pathogens have been shown to survive on the surface of produce
for an extended period of time. Once pathogens are infiltrated or hidden in protected
sites, most of the aqueous phase commercial disinfectants and antimicrobials are not
effective on decontamination of fresh produce. Therefore, surface contamination methods
cannot be relied on for the complete elimination of the safety risks associated with fresh
produce. Gaseous-phase and volatile antimicrobials are alternative methods for
inactivating pathogenic microorganisms within plant structures that cannot be reached by
chemicals in aqueous solutions. Here, we purpose the application of ethyl pyruvate as a
novel, inexpensive and safe vapor could potentially reduce produce-associated outbreaks
associated with fresh lettuce and cherry tomatoes consumption.
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Proje No: 2012-08-02-KAP01

PANORAMIK FOTOGRAF TEKNIGININ MIMARi GEKIM UYGULAMALARINDA
KARSILASILAN SORUNLARI VE SAYISAL ORTAMDA GOZUM YONTEMLERININ
ARASTIRILMASI

Yrd. Dog¢. Dr. Muammer BOZKURT
Ogr. Gér. ismail COSKUN, Ars. Gér. Ozan YAVUZ
Sanat Tasarim Fakiiltesi, Sanat Bélimdi
Baslangi¢ Tarihi: 2012-04-02 Bitis Tarihi: 2013-04-02
OZET

Panoramik Fotograf 180° den 360°ye kadar goérintller olusturma teknigidir. Bu
kadar genis gorlUs agisinda gorunti elde etmek igin en az U¢ kare ve daha fazla fotografin
birlestiriimesi gerekmektedir. Fotograflarin birlestiriimesinde karsilagilan optik ve
perspektif kaynakli sorunlarin sayisal ortamda ¢dézimlenmesi gerekmektedir.

Diger yandan Mimari Fotograf tek karede yapinin perspektif ve optik hatalarinin olmadigi
muikemmel fotografini gekme isidir. Mimaride Panoramik fotograf tekniginin uygulanmasi
karmasik sorunlarin yagsanmasina neden olmaktadir.

Fotograf ¢cekiminde karsilasilan sorunlari ¢ekim asamasinda ¢ézmeye ¢alisacagiz. Cekim
asamasinda ¢oézilemeyen sorunlari sayisal ortamda goérinti isleme programlari
yardimiyla ¢6zmeye calisacagiz. Sorunlarin ¢ozillip ¢ozilemeyecedi, ne dizeyde
¢cbzulecegi arastirilacak. Bu konuyla ilgili segilen goruntlu isleme programlarinin da bir
karsilastirimasi yapilacak. Proje sonucunda elde edilen bilgiler bir makale ile
kamuoyunun bilgisine sunulmasi saglanacak. Ayrica ¢ekilen fotograflardan bir Panoramik
Fotograf sergisi diizenlenecek.

SUMMARY

Panoramic Photography is a technique of creating images from 180 degree angle
to 360 degree. To get image in such a wide viewing angle must be coupled at least 3
shoots or more photos. Problems encountered in combining images from optical and
perspective need to be solved in the digital environment.

On the other hand Architectural Photography is work of taking pictures of the structure
wtihout any perspective and optical mistakes in one shoot. Application of the Panoramic
Photography in Architecture will be caused some problems.

We are going to try to solve the problems of taking phototography during the
stage of shooting. The problems that can not be solved during the stage of shooting we
are going to try to solve this problems with the help of image processing programs. It is
going to be investigated can be solvable or unsolvable and investigated at what level to
resolve. It is going to be compared dealing with this isssue in the selected image
processing programs. As a result of information obtained from the Project with the
submission of an article will be provided to the public. Also it is going to be hold a photo
exhibition of images from Panoramic Photography shots.
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Proje No: 2012-08-02-KAP02

YTO DAVUTPASA KAMP_l"JSU MIMARI YAPILARIN iG VE DIS MEKANLARINA
BUYUK OLGEKLIi SERAMiK PANOLARIN TASARLANMASI VE UYGULANMASI

Prof. ilhan OZKEGECI
Uzman M. Hakan ALACALI, Ars Gér. Saliha Nesli GUL
Sanat ve Tasarim Fakiiltesi, Sanat Boltimii
Baslangi¢ Tarihi: 2012-11-15 Bitis Tarihi: 2014-11-15
OZET

Bu proje, eskiz tasarimlari ve bilgisayar destekli c¢alismalarin seramik
atelyelerinde yapilacak bir uygulamasi ile neticelendirilecek bir arastirma projesidir.

Proje oncelikli olarak Yildiz Teknik Universitesi Davutpasa Kamplsi Kisla
binasinin dis cephesinde bulunan glney-bati kismindaki uygun mekana uygulamak
Uzere hayata gegirilecektir. Bu projenin basari ile tamamlanmasi neticesinde kampus
icindeki diger bazi mekanlara da uygulanabilirlik firsati sunacaktir.

Tasarimda resimlenen unsurlar analitik dederlendirmeye tabi tutulur. Bu suretle
dekoratif unsurlarin; bitkisel susleme, motif, kurgu, tasarm, desen-ylzey iligkisi
tartismaya acilir. Belli agilardan tasnife ugrayan bu malzeme estetik bigcimleme ve
yorumlamaya acilmis olur.

Bu panolar yaklasik 5x7m. gibi boyutlarda buyuk alanlari tezyin edecek olup
seramik malzemelerden g boyutlu teknikle rolyef gibi hazirlanacaktir. Renkler kontrast,
koyu ve agik degerler, parlak ve mat degerler; bicimler de 6n plan, arka plan, buytk-orta-
klguk gibi farkli hacimlerde islenerek bulundugu mekani daha hareketli ve canl bir
formata yerlestirmesi amaglanmaktadir.

SUMMARY

Thip project is a researchment project for computer based designing and hand
draw skectches of ceramic products where take places in ceramic workshops.

At first the project will be designed to implant for only suitable places for
southwest wing of Yildiz Technical University Davutpasa Campus buildings. If this project
completed successfully, the other spaces of Davutpasa Campus will be implemented as
a result.

Designing will be analytic reviewed and put through. So the decorative elements,
natural ornamentation, textiles compositing designings and figure-plain relations will be
read to compare and argue. Also this classified elements will be interpreted and edited
esthetically.

These panels will be about 5x7m and will be designed as 3 dimensional ceramic
reliefs implanted on wide spaces. Colours contrast, light and dark, bright and dim
adjustments, figures, front and backgrounds, big -middle-small volumes will be processed
all together and make their installed spaces even more active and alive.
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Proje No: 2012-09-01-YLO01
OKUL ONCESINDE LIDERLIK EGITIiMi
Dog¢.Dr. Hasan Basri GUNDUZ
Yilksek Lisans Ogrencisi Aysenur YILMAZ
Egitim Fakdltesi, Egitim Bilimleri B6limUi

Baslangi¢ Tarihi: 2012-07-02 Bitis Tarihi: 2013-07-02

OZET

Bu arastirmanin amaci “Gelecegdin Liderleri” egditim programinin &égrencilerin
liderlik rolleri ve davraniglar Uzerindeki etkisini belirlemektir. Arastirmaci tarafindan
hazirlanan “Gelecegin Liderleri” liderlik egitimi programi, égrencileri dort temel boyut
Uzerinde yetistirmeyi amaglamaktadir. Bu boyutlar temel liderlik becerileri, problem
¢bzme, isbirligi (takim calismasi) ve yaraticiliktir. Segilen bu boyutlar incelenen liderlik
programlari ve literatir taramasi sonucu uzman gorugsleri alinarak belirlenmistir.
Arastirmanin  verileri Uc¢leme ydntemi (triangulation method) ile toplanacaktir.
Arastirmanin verileri, arastirmaci tarafindan gelistirilecek olan gézlem formu ve égretmen
davranis kontrol listesi ile elde edilecektir.
Calisma temel olarak iki asamadan olusmaktadir. ilk asama “Gelecegin Liderleri "egitim
programinin gelistiriimesi ve 06grencilere uygulanacak programin ayrintili etkinlik
planlarinin hazirlanmasidir. ikinci asama ise deney ve kontrol gruplarinin olusturulmasi,
deney grubuna programin uygulanmasi, deney ve kontrol gruplarina program éncesi ve
program sonrasi “6gretmen davranig kontrol listesi” ve gbzlem formlarinin
uygulanmasidir.
Toplam 4 haftayl kapsayan egitim programinda her hafta igin bir boyut secilmis ve segilen
bu boyutu cocuklara kazandirmak Uzere cesitli etkinlikler hazirlanacaktir. Bu egitim
programinda yer alan etkinlikler, 2006 MEB 36-72 aylik okul dncesi egitim programinin
esaslarina uygun olarak, 5-6 yas c¢ocugunun gelisimsel &zellikleri gbéz 6ninde
bulundurularak, gunlik planda yer alabilecek sekilde amag ve kazanimlar dogrultusunda
planlanmaktadir.
Calismada deneysel arastirma modeli kullanilacaktir. Galisma grubu 2011-2012 egitim
dgretim yilinda Aksemsettin ilkdgretim Okulu'nda anasinifina devam eden 24 égrenciyle
gercgeklestirilecektir. Arastirma sonucunda ‘Gelecegin Liderleri’ egitim programina dahil
olan &grencilerde, programa dahil olmayanlara goére; temel liderlik, problem ¢ézme,
isbirligi (takim ¢alismasi) ve vyaraticilik boyutlarinda anlamh farklar bulunmasi
beklenmektedir.
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SUMMARY

The main goal of the study is to clear effectiveness of the curriculum © Leaders
of the Future” on students’ leadership roles and behaviors. The curriculum for
leadership education prepared by researcher has four basic dimensions to educate
students. These dimensions are; Basic leadership skills, problem solving,
cooperation (team job) and creativeness. These dimensions were selected after
studying on existing curriculums and consulting with the experts. Data of the study is
going to collect via triangulation method. Observation Form and Teacher Behavior
checklist designed by the researcher is planned to be used for the study.

There are two steps in the study. The first step is to prepare the curriculum and
planning the activities in details. The second step is to form experimental and control
groups and to carry out teachers’ behavior check-list to control and experimental
groups before and after performing the curriculum.

The curriculum was carried out for 4 weeks. For each week one of the
dimensions was picked up. Different kinds of activities were designed to bring in the
dimension. The activities in the curriculum were designed according to the valid pre-
school curriculum of Ministry of Education in 2006, developmental process of 5-6
years old children and the objectives that can take part in daily plans.

The study is in experimental method. The sample of the study is 24 pre-school
students in Aksemsettin primary school in 2011-2012 academic year. It is estimated
that meaningful differences between the students in experimental and control groups
is going to be found out in the respect of basic leadership, problem solving,
cooperation and creativeness.
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Proje No: 2012-09-02-KAP01

YABANCI DiL OGRENEN DERLEMINDE UST-SOYLEM OZELLIKLERININ
INCELENMESI

Yrd. Dog. Dr. Giilru YUKSEL
Yrd. Dog. Dr. Suzan KAVANOZ, Ars. Gor. Dr. Duygu CANDARLI
Egitim Fakdiltesi, Yabanci Diller Bolimdi

Baslangi¢ Tarihi: 2012-04-02 Bitis Tarihi: 2014-04-02

OZET

Bu calismanin amaci Tirk égrenciler tarafindan ingilizce Uretilen akademik
metinlerde bagdlayicilar, kacinma ifadeleri, tutum belirtecleri ve dider Ust-sGylem
Ozelliklerini incelemektir. Bu amag¢ dogrultusunda anadil konusucusu derlemi ile
karsilastinimak Uzere bir yabanci dil 6grenen derlemi olusturmak hedeflenmektedir.
Yabanci dil d3renenleri tarafindan ingilizce tretilen akademik yazili metinlerde kullanilan
Ust-séylem 6zelliklerinin kullanim sikliklari, érintuleri ve kullanim agirliklari betimlenerek,
anadil konuguculari derlemiyle edimbilimsel agidan karsilastirmali olarak incelenecektir.
Veriler Turk 6grencilerin farkh konularda farkli tirlerde Uretecekleri metinlerin elektronik
ortama aktarilmasiyla elde edilecektir. Elde edilecek verilerle 6drencilerin sdzbilimsel ve
sOylemsel becerilerinin gelisimleri de gdzlemlenecektir. Bu c¢alismadan elde edilen
bulgular ikinci dil edinim slrecinde edimsel edincin Turk 6grencilerde nasil gelistiginin
anlasiimasina katki saglayacaktir. Bu baglamda c¢alismanin literatire de katkisi olacaktir.

SUMMARY

This study focuses on the analysis of Turkish students’ academic essays written
in English in terms of conjunctions, hedges, intensifiers and other metadiscoursal
features. It aims to create learner corpus that will be contrasted with the gold standards
from native speaker corpus. Within this framework, a contrastive analysis of academic
essays will be conducted with regard to the occurrence of those metadiscoursal features,
their pattern and significance. The data will consist of Turkish university students’
academic essays on a variety of topics written in different essay types. The
developmental progress of the students’ rhetorical and discourse skills will also be
examined. The findings of this study, thus, will enable researchers observe acquisitional
process of intercultural pragmatic competence. The project will substantially contribute to
the literature in the field and pedagogical practices in writing courses at the university.
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Proje No: 2012-09-02-KAP02

AKADEMISYENLERIN AKADEMIK YAYIN URETME SURE(}LERiNDE
KARSILASTIKLARI GUGLUKLER VE UYGULADIKLARI STRATEJILER

Yrd. Dog. Dr. Suzan KAVANOZ
Yrd. Dog. Dr. Giilru YUKSEL
Egitim Fakdiltesi, Yabanci Diller Bolimdi

Baslangi¢ Tarihi: 2012-04-02 Bitis Tarihi: 2014-04-02

OZET

Bilim ve teknolojinin hizla ilerlemesi ve kuresellesmesi ile, arastirmacilarin
uluslararasi akademik sodylem topluluklar igerisine etkin katilimi énemli hale gelmistir.
ingilizce yayinlara atfedilen saygin konum dolayisiyla (Canagarajah, 1996; Swales,
1990), tim dinyada akademisyenlerin arastirmalarini ingilizce yayinlama cabasina
girdikleri gézlenmektedir (Canagarajah, 1996, Flowerdew, 1999a, 199b; Tardy, 2004).
ingilizce yayin yapmaya karsi giderek artan bu ilgiye ragmen, ingilizcenin bilimsel dinya
Uzerindeki bu hakimiyetinin Tirkiye gibi anadili Ingilizce olmayan Glkelerdeki
akademisyenlerin akademik metin Uretimi sdreclerini nasil etkiledigi konusunda bir
arastirma bulunmamaktadir. Tlrkiye, akademisyenlerin terfi ve arastirma destedi
alabilmelerinin ancak Ingilizce yayin yapmalari sartina bagli oldugu, bu yiizden
uluslararasi dergilerde yayin yapma baskisini énemli dlglide hissettikleri Anglofone
olmayan bir Ulkedir (Kachru, 1992; Phillipson, 1992). Bu nedenle ingilizce akademik
metin yayimlanmasinda basariy1 yetiren etmenlerin incelenmesi 6nemli bir konudur.
Planlanan bu boylamsal calisma egitim alaninda Yildiz Teknik Universitesinde gérev
yapmakta olan akademisyenlerin ingilizce yayin yapma deneyimlerini incelemeyi
amaglamaktadir. Bu arastirma akademisyenlerin akademik yazim surecinde
karsilastiklari gUgliklerin ve bu guglikleri asmada gelistirdikleri stratejilerin belirlenmesini
saglayacag! gibi arastirmadan elde edilen bulgularin diger akademisyenlerle paylasiimasi
ortak guclikler paydasinda olan diger akademisyenlere de yeni yontem ve stratejiler
kazandiracaktir.
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SUMMARY

With the rapid development and globalization of science and technology, it is
important for researchers to participate actively in the international academic discourse
community. Because of the prestige attached to English-medium publications
(Canagarajah, 1996; Swales, 1990), scholars around the world are having difficulty in
publishing their research in English in indexed journals (Canagarajah, 1996; Flowerdew,
1999; Tardy, 2004). However, there has not been much empirical research that explores
how the hegemony of English in the scientific world influences the academic text
production of non-native scholars working outside of English-speaking countries such as
Turkey. Turkey is a non-Anglophone center context (Kachru, 1992; Phillipson, 1992)
where the academics’ lives are significantly affected by the pressure of having to create
international journal articles because of opportunities for promotion and research grants
that directly depend on English publications. Therefore, understanding what is involved in
successfully publishing English academic texts is crucial. For this purpose, this
longitudinal study unveils the practices and publishing experiences of scholars who work
in the field of education in a Turkish university while writing for international publications.
The findings of the study will provide an appreciation of their difficulties that hinder
scholars’ academic writing process and publication and strategies they use in order to
handle these obstacles.
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Proje No: 2012-09-03-KAP01

TABLET BILGISAYAR ERISIMLI ASENKRON VIDEO DERS KAYITLARININ
TEKNOLOJi EGITIMINDE KULLANILMASI: AVITAB PROJESI

Yrd. Dog. Dr. Serhat Bahadir KERT
Ars. Gér. Mehmet Fatih ERKOC, Ars. Gér. Sabiha YENI
Egitim Fakiiltesi, Bilgisayar ve Ogretim Teknolojileri Egitimi Bélimii

Baslangi¢ Tarihi: 2012-11-15 Bitis Tarihi: 2014-11-15

OZET

Yazilm egitimi dersleri farkli matematik ve teknik becerileri icerisinde
barindirmaktadir. Aktif ders suresi icerisinde hizli konu akisiyla micadele etmek
ogrenciler igin her zaman bulyUk bir problem olarak gérilmektedir. Derse ait sunumlar,
uygulamalar ya da dokimanlarin paylasimi az da olsa 6grencilerin bu problemle bas
edebilmesini saglamaktadir. Ancak, hazirlanan materyallere calisma slrecinde, ders
veren dgretim elemanlarinin farkli materyal hazirlama tarzlarindan kaynaklanan anlama
ve yorumlama problemleri ortaya cikmaktadir. Bir baskasi tarafindan olusturulmus
icerikler, notlar ya da sekiller arasindaki iliskileri kavramak birgok birey igin oldukga
zordur. Eger konu bir yazilimsa, hazirlanmis bir 6gdretim materyalini anlayabilmek
ogrenciler igin daha zor olmaktadir. Bu tur egitimlerde, tUm notlar icin aciklama ya da
uzman destegi gerekmektedir. Bu bakimdan, yazihm derslerinin gorsel ve isitsel kayitlari
ders destek araci olarak kullanilabilirler. Yapilacak olan g¢alismada 2 6gretim ddnemi
boyunca, Programlama Dilleri 1, Programlama Dilleri 2, Coklu Ortam Tasarimi ve
internet Tabanli Programlama dersleri hedef dersler olarak ele alinacak ve bu derslerin
egitimleri 14 hafta boyunca kayit edilecektir. Video kayitlari, hazirlanacak bir web sayfasi
Uzerinden o&grencilere dagitilacaktir. 4 derse kayith tim &grenciler calismanin
katilimcilarini olusturacaktir. Ancak, her dénem kendisine ait dizlstl bilgisayari olmayan
45 Ggrenciye tablet bilgisayarlar verilecektir. Uygulama stresince tium égrenciler video
derslerini ¢evrimici web sitesi Uzerinden indirerek bulunduklari her ortamdan izleme
sansina sahip olacaklardir. Tablet Gzerinden video derslere erisen 6grenciler ve gruptaki
diger katilimcilar arasinda akademik basarilarina ydnelik istatistiksel karsilastirmalar
yapilacak, uygulamanin égrencilerin 6z-dlizenleme becerileri tizerine etkisi incelenecektir.
Ayni zamanda, katilimcilarin tablet Gzerinden video ders destegine iliskin algilar yan —
yapilandiriimis gérismelerle belirlenerek nitel analiz ydntemleriyle incelenecektir.

472



YILDIZ TEKNIK UNIVERSITESI Bilimsel Arastirma Koordinatorltgi
ARASTIRMA PROJELERI OZETLERI (2012 YIL1)

SUMMARY

Software lectures include variety of mathematical and technical skills. It is always
a big problem for students to struggle with fast pace of a lecture during the active course
time. Sharing some of the course materials like presentations, papers or applications can
help students to cope with this problem, even if just a bit. However, studying on
educational materials emerges different interpreting and understanding problems
because of the fact that different lecturers have different styles on preparing these kinds
of tools. The relationships between contents, notes or shapes on a document written by
each other are very tough to comprehend for most of the individuals. If the main topic is
software education, it would be harder for learners to understand the notes of the
lecturers. In such educations, all notes need extra explanations and supports given by an
expert. With this respect, visual and audial records of software courses can be used as
support tools. In this study, four different kinds of software courses, Programming
Languages 1, Programming Languages 2, Multimedia Design and Internet Based
Programming, will be determined as targeting processes and all of the lectures of these
courses will be recorded by a video camera for 14 weeks, during the period of two
semester. The live lecture records will be deployed through a private online environment.
All of the students who will be enrolled these four courses will be participants of the study.
But, each semester, 45 tablet PCs will be given only that students who have not any
laptop computers. During the implementation process, all of the students will have
chance to download lecture records to their Tablets or PCs and watch them wherever
and whenever they want. Statistical comparisons between the academic successes of the
students who have tablets and who don’t will be done, and examined the effect of the
application on students’ self-regulation skills. In addition to that, student perceptions on
tablet pc recorded lectures will be investigated through semi-structural interviews and
analyzed by using qualitative methods.
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Proje No: 2012-09-04-KAP01

OTizMLIi BIREYLERE FiZIKSEL ETKINLIKLER YOLUYLA KAVRAM OGRETIMINDE
MATERYAL VE OLCME ARACI GELISTIRME

Dog. Dr. Esra MACAROGLU AKGUL

Dog. Dr. Hakan AKCAY, Yrd. Dog. Dr. Unsa_l_ Umdu TOPSAKAL,
Ars. Gor. Canan SOLA GUG

Egitim Fakiiltesi, lIkégretim Bolimdi

Baslangi¢ Tarihi: 2012-04-02 Bitis Tarihi: 2013-10-02

OZET

Otizm bugln dinyada “yaygin gelisimsel bozukluk” adi altinda tanimlanan ve
neredeyse her 60 gocuktan birinde gorulen bir sosyal iletisim bozuklugudur. Otizmli
bireylerin hayata kazandirilmasi, tibbi herhangi bir tedaviyle mimkin olmamakta, ancak
uzun vadeli ve cesitli 6zel egitim alinmasi yoluyla saglanabilmektedir. Ulkemizde de gok
saylida otizmli birey bulunmaktadir. Otizmli cocuklarin yasadiklari en buyuk problemlerden
biri okul ¢agina geldiklerinde kargsilastiklar okullasma problemidir. Okullasma sirasinda
pek ¢ok aile ve dgretmen otizmin nasil bir rahatsizlik oldugunu bilmediklerinden, hatta
bazen zihinsel engelle karistirdiklarindan gocugu okula kabulde sorun ¢ikartmakta, bunun
yani sira ¢ocuk da eger kiguk yaslardan itibaren yeterli ve kaliteli 6zel egitim alamadiysa
okula uyum saglayamamaktadir.  Bu sorunun giderilmesi icin ailelerin ciddi destege
intiyaci vardir. Spor egitimi ailelere bu ciddi destedi saglayacak bir yardimci egitim
taradur. Sporun her insanin yasaminda saglik agisindan olumlu bir etkiye sahip oldugu
yadsinamaz bir gercektir. Bedensel saglik kadar ruhsal saglia da yararli olan spor
etkinlikleri otizmli olmayan bireylerde nasil zihinsel faaliyetlerin gelisimine yardimci
oluyorsa, ayni sekilde otizmli ¢ocuklarin da zihinsel gelisimlerine katkida
bulunabilmektedir.

Bu sebeple, bu arastirma calismasinin amaci, var olan bir “spor etkinlikleri programi”
cergevesinde otizmli gocukta kavram gelisimine yonelik 6gretim ve o6lgme materyali
gelistirmektir. Calisma sirasinda gelistirilecek olan 6gretim ve dlgme materyalleri genel
olarak kavram gelisimine ydnelik olup, istenen degisik kavramlar igin kullanilabilecek
nitelikte olacaktir. Materyal gelistirme sirasinda fen ve teknoloji derslerinde sik kullanilan
“kavram haritas!” teknigi kullanilacaktir. Bu teknik énce otizmli bireylerin 6grenme
Ozelliklerine goére vyeniden dlzenlenecek ve daha sonra mevsim kavraminin
ogretiimesinde ve dlg¢ilmesinde pilot ¢calisma araci olarak kullanilacaktir. Calisma, spor
etkinlikleri programinin 2008 den beri yuritiimekte oldugu Sakarya ili Sapanca ilgesinde
yer alan Otizm Genglik ve Spor kuliblne devam eden ilkdgretim cagindaki otizmli
bireylerle gerceklestirilecek nitel desenli bir arastirmadir. Nitel arastirma olmasi, evren ve
orneklem yerine galisma grubu olmasini gerektirdiginden, kullibe devam eden genglerden
CARS (Cocukluk dénemi otizmi degerlendirme 0lgegi) ile segilecek otizmden benzer
seviyelerde etkilenmis 10 ¢ocuk arastirma grubunu olusturacaktir. Sapanca’da bulunan
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s6z konusu kullp o6grencilerinin calisma grubuna secgilme sebebi, kavram haritasi
tekniginin 6zel egitime ihtiyaci olan grubun 6zelliklerine gére uyarlanmasi ve yapilmakta
olan spor etkinlikleri ile buttnlegtirilerek kullanilacak olmasidir. Arastirma ¢alismasinin
Subat 2012-Adustos 2013 tarihleri arasinda 18 aylik bir strede gergeklestiriimesi
planlanmaktadir. Bu slrenin ilk 6 ayinda “kavram haritas)” tekniginin 6zel egitime
uyarlanmasi ve uyarlanan gsekliyle uygulanmasini icerecek bir pilot calisma
gerceklestirilecek, sonraki 6 aylik dénemde, hazirlanan kavram haritalarinin spor
programiyla batinlestiriimesi ve program ¢ergevesinde kullaniimasiyla “mevsim” kavrami
ve ilgili alt kavramlar ve gunlik yasamimiza etkileri 6gretiimeye calisilacaktir. Son 6 aylik
dénem ise kavram haritasi ile o6gdretimin degerlendiriimesine yoOnelik c¢alismalari
kapsayacaktir. Calismanin uygulama kismini olusturacak olan ikinci 6 aylik dénemde,
kavram haritasi uygulamalarinin gorsel kayitlari ve bireysel gdérismeler yoluyla veri
toplanacak, son 6 aydaki degerlendirme calismalarinda ise bu veriler nitel arastirma veri
analiz tekniklerine uygun olarak c¢coézimlenecektir. CoézUmleme sonucunda arastirma
grubuna ve gelistirilen materyallere ait savlar ortaya konacaktir. Otizmli bireylere fen ve
teknoloji kavramlarinin 6gretiminde kavram haritasi tekniginin uyarlanarak ve spor
etkinliklerine kaynastirilarak uygulanmasi Ulkemizde daha énce yapiimamis bir ¢alisma
oldugundan sonugclar olduk¢a 6nem tasiyacaktir.
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SUMMARY

Autism is a social communication disorder that can be defined as “pervasive
developmental disorder” and one in every sixty child was diagnosed as autistic. There
are no medical cures for autism and only several methods in special education can help
children with autism in the long run. There is also an increasing number of children with
autism in our country. Schooling is one of the biggest problems for these children. Most
parents and teachers have the lack of knowledge and understanding about autism. Even
sometimes autism was confused with mental retardation. Therefore, teachers and
parents of other children may create problems in schooling of autistic individuals.
Additionally, a child with autism might not get an adequate level of special education and
may not be ready for schooling when the time comes. In order to cope with this problem,
parents of autistic children need a serious help from society. Sports education is a
complementary type of education that can support this serious help needed by parents.
Sports have an undeniable effect on people’s physical, emotional and cognitive health.
Individuals with autism can get support for their intellectual development as well as the
ones with no autism.

Based on the above, the purpose of this study is to develop a teaching and assessment
material for autistic

Autism is a social communication disorder that can be defined as “pervasive
developmental disorder” and one in every sixty child was diagnosed as autistic. There
are no medical cures for autism and only several methods in special education can help
children with autism in the long run. There is also an increasing number of children with
autism in our country. Schooling is one of the biggest problems for these children. Most
parents and teachers have the lack of knowledge and understanding about autism. Even
sometimes autism was confused with mental retardation. Therefore, teachers and
parents of other children may create problems in schooling of autistic individuals.
Additionally, a child with autism might not get an adequate level of special education and
may not be ready for schooling when the time comes. In order to cope with this problem,
parents of autistic children need a serious help from society. Sports education is a
complementary type of education that can support this serious help needed by parents.
Sports have an undeniable effect on people’s physical, emotional and cognitive health.
Individuals with autism can get support for their intellectual development as well as the
ones with no autism.

Based on the above, the purpose of this study is to develop a teaching and
assessment material for autistic individuals who attend the sports program in Kirkpinar
Sapanca. The materials will serve to develop different concepts. The “concept mapping
technique”, will be used to develop materials. First, the concept mapping technique will
be redesigned according to the needs and learning characteristics of autistic individuals.
Then, the redesigned version of the technique will be used to teach the concept of
“seasons” in a pilot study. The research will be a qualitative study and will take place in
“autism youth and sports club”. The club was placed in Sakarya since 2008. Due to the
qualitative nature of the study, there will be no samples and universe groups; instead,
there will be research group that will constitute 10 club members who will be chosen with
the application of CARS (Childhood Autism Rating Scale). The reason of choosing the
club members as research group is the support they take from sports. Concept mapping
technique will be integrated with physical (sports) activities and used to teach either daily
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or science concepts. This research study is planned to last in 18 months. For the first 6
months, concept mapping technique will be redesigned for autistic people and research
group will be chosen, in the next 6 months, the concept mapping technique will be
integrated with physical activities take place in club and piloted, in the last 6 months, the
evaluation of the material (concept maps) will be done. In the process, during the second
6-month period, concept mapping application will be recorded visually, and some
interviews with the coaches of the research participants will take place. In the final 6-
month period, data from visual recordings and interviews will be analyzed with the
appropriate qualitative techniques. At the end of data analysis, there will be assertions
developed about the research participants and teaching materials developed throughout
the study.
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Proje No: 2012-09-04-KAP02
EVDEKI EGITIM-OGRETIM ORTAMININ GOCUKLARIN GELISIMINE ETKISi
Yrd. Dog. Dr. Ummiihan Yesil Dagh
Yrd. Do¢ Dr. Remziye Ceylan, Yrd. Dog. Dr. Fulya Damla Kentli
Egitim Fakiiltesi, lIkégretim Bolimdi

Baslangi¢ Tarihi: 2012-11-15 Bitis Tarihi: 2014-11-15

OZET

Cocuklarin gelisiminde erken ¢cocukluk déneminin dnemi bilinmektedir. Bu dénem
Ozellikle c¢ocuklarin bilissel, zihinsel, ve dil gelisiminin en hizli oldugu dénemdir.
Cocuklarin bu yillardaki gelisim ve becerilerinin onlarin uzun vadeli egitim ve gelisimleri
ile direk olarak ilgili oldugu ve bu dénemde c¢ocuda sunulan deneyimlerin ¢ocugun
gelisimi icin ¢ok 6nemli oldugu arastirmalar tarafindan ortaya konulmustur. Ancak, bu
alanda uluslarasi ¢ok sayida calisma yapilmis olmasina ragmen, Turkiye’de bu alanda
yapilan c¢alismalar sinirli kalmistir. Uluslarasi g¢alismalarin bulgulari Tarkiye igin de
kullanilabilir ve uygulanabilir olmakla birlikte kalttr, dil, ve egitim gibi farkliliklardan dolayi
bu galismalari bu Ulkenin ¢ocuklarina ve aile yapilarina genellenebilirligi soru isaretidir.
Batin bunlar gdézonidnde bulundurularak, bu ¢alisma ile gocuklarin dil, okuma-yazmaya
hazirlik ve sosyal gelisimleri ile ailedeki egitim-6gretim ortaminin iligkisinin incelenmesi
amaclanmaktadir.

SUMMARY

The importance of the early years in development of children’s life is well-known. This
period is the time when children experience very rapid development in the cognitive,
language and literacy domains. Research has shown that skills that children acquire in
these years have long-lasting effects on their learning and success. Experiences
provided for children are crucial for their development. Although there have been
numerous studies conducted in other countries, there is limited research on this area in
Turkey. The findings of those international studies could be applicable in Turkish context;
nonetheless, due to the cultural, language and educational differences, it is questionable
whether these results could be generalizable to Turkish children and families. Given that,
the purpose of this study is to explore the relationship between the educational
environment at home and children’s development in language and social domains and
readiness to read.
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Proje No: 2012-09-06-KAP01
AVUSTRALYA’DA TURKGE OGRETIMi VE SORUNLARI
Yrd. Dog. Dr. Ferhat ENSAR
Dog. Dr. Hakan AKCAY, Yrd. Dog. Dr. Talat AYTAN
Egitim Fakdltesi, Tirkge Egitimi Bolimii

Baslangi¢ Tarihi: 2012-11-15 Bitis Tarihi: 2013-11-15

OZET

Yurt disinda Turkge egitiminde kullanilan yoéntemler, materyaller ve etkinlikler
egitimin niteligini etkileyen 6nemli unsurlardir. Yurt disindaki Tarkge derslerinde, Turk
dilini 6gretirken kullanilan materyaller ve yapilan uygulamalar, égrencilerin temel dil
becerilerini en iyi sekilde gelistirmelerine yardimci olmali, onlara Tark dilini ve kaltGrinG
benimsetip sevdirmelidir. Daha ©6nce yapilan arastirmalar incelendiginde Avrupa
Ulkelerinde yasayan Turklerin ve Tlrk gocuklarinin sosyal hayatta ve egitim hayatinda
karsilastiklari problemlerin incelendigi goérllmektedir. Oysa Avustralya’da yasayan
Tarklerin de Avrupa’da yasayan Turkler ile hemen hemen ayni dizeyde sikintilarinin
bulundugu bilinmektedir. Bu problemlerin arastiriimasinin Avustralya’da yasayan Turk
aileler ve c¢ocuklarin yasadiklar Ulkeye intibakini kolaylastirici tedbirlerin alinmasini
saglayacagi disunllmektedir. Daha 6nce Avustralya’da yasayan Turk gocuklarina verilen
Tarkge ve Turk kaltarh egditimi herhangi bir arastirmaya konu olmamistir. Bu bakimdan
farkli Ulkelerde yasayan Tuark c¢ocuklarinin problemlerinin  yerinde gézlemlenmesi
gerekmektedir.

SUMMARY

The methods, materials and activities are used in Turkish education abroad have
been important factors that affect the quality of education. The materials and applications
in teaching practices in Turkish language should help students to develop language skills
in a best way and learn Turkish culture and language during Turkish education abroad.
Previous researches was examined educational and social problems of children who live
in European countries However, the Turks living in Australia is almost the same level as
the problems of Turks living. Investigating of Turkish families and children problems in
Australia help to understand these problems and to solve them to make families and
children adaptation in different culture but there are not any researches related to Turkish
education, culture, families and children in Australia. Because of this, the problems of
Turkish children living in different countries should have been monitoring in natural
places.
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Proje No: 2012-10-01-KAP01

TANDEM HiDROFOIL ETKILESIMLERININ INCELENMESI iGIN PARAMETRIK BiR
CALISMA

Prof. Dr. Mesut GUNER

Prof. Dr. Abdi KUKNER, Prof. Dr. Sakir BAL, Ars. Gor. O.Kemal KINACI,
Ars. Gor. Ali DOGRUL

Gemi Ingaati ve Denizcilk Fakiiltesi, Gemi insaati ve Gemi ingaati Miih. Bélimii

Baslangi¢ Tarihi: 2012-04-02 Bitis Tarihi: 2013-10-02

OZET

Projede; bir gemi ile bir dUmeni basit bir sekilde temsil edecek iki boyutlu NACA
profilleri kullanilarak degisik mesafelerde, degisik hicum acilarinda ve degisik kort
boylarinda iki profildeki kaldirma kuvveti katsayilari incelenerek grafikleri ¢ikartilacak; ve
maksimum kaldirma kuvvetinin elde edildigi noktalar bulunmaya calisilacaktir.

Once, akiskan igerisinde birden gok cisim icin potansiyel ¢dzim yapabilen bir
yazihim gelistirilecek, daha sonra teorinin gecerliligi ve yazilan programin dogrulugu paket
programlar veya deney vasitasiyla ispat edilecektir.

SUMMARY

In this study, the ship and the rudder will simply be represented by 2-D NACA
profiles to graph lift coefficient vs. distance, lift coefficient vs. angle of attack and lift
coefficient vs. chord length. From these graphs, the points which supply greatest lift will
be found.

A code that solves potential hydrofoil interaction in a fluid domain will be
developed first; and then the validation of the code and the theory will be proved by
experiments or packaged software.
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Proje No: 2012-10-01-KAP02

2 VE 3 BOYUTLU HIDROFOILLER UZERINDE TABAKA KAVITASYONUNUN BEM’E
DAYALI iITERATIF BiR YONTEM iLE TAHMINi

Dog. Dr. Fahri GELIK
Ars. Gor. Ali DOGRUL, Ars. Gér. Yasemin ARIKAN
Gemi Ingaati ve Denizcilk Fakiiltesi, Gemi ingaati ve Gemi Makineleri Miih. Bélimii

Baslangi¢ Tarihi: 2012-04-02 Bitis Tarihi: 2013-10-02

OZET

Potansiyel tabanh bir sinir elemanlari yontemi iki ve U¢ boyutlu hidrofoillerde
olusan kavitasyon tahmini icin uygulanmaktadir. Problem panel ylzeylerine kaynak ve
kuyu dagitimi yapilarak ve Dirichlet tipi sinir kogulunun uygulanmasi ile incelenmistir.
Kismi kavitasyon olugan hidrofoillerde kavitasyon tahmini igin iteratif bir ¢c6zim yaklasimi
kullanilmigtir. iteratif ¢oziim belirli bir kavitasyon sayisi ve kavitasyon boyu igin hidrofoil
yuzeyine bir oteleme kalinliginin eklenmesi veya cikarilmasi yontemine gore calisir.
Uygun kavitasyon sekli, kavitasyon ylzeyinde dinamik sinir kosulunun ve tim ylzeyde
kinematik sinir kosulunun saglanmasi ile elde edilir. Verilmis bir kavitasyon sayisi igin, iki
boyutlu hidrofoilde kavitasyon boyu, minimum hata kriterine gére kavitasyon ylzeyinde
dinamik sinir kosulunu saglayan farkl kavitasyon boylari arasindan belirlenir.

Ug boyutlu hidrofoil probleminde de kavitasyon tahmini hidrofoil boyunca olan
kesitlerde iki boyutlu yéntemdekinin aynisi olup U¢ boyutlu yonteme goére elde edilen
basing dagilimlarinin iki boyuta dénusturiimesi ile elde edilir. Her kesitteki (¢ boyutlu
etkiler kavitasyon sayisinin kavitasyon boyunca degisen bir katsayi ile ¢arpiimasi ile g6z
ondne alinir. Bu katsayi hidrofoil boyuncaki kesitlerde iki boyutlu yonteme goére elde
edilen degerlerin g boyutlu yénteme gore elde edilen degerlere oranini ifade eder.

iki boyutlu hidrofoil problemi NACA-16006 ve NACA-16012 kesitleri igin iki hiiciim
acisinda incelenmektedir. Sonugclar ticari bir hesaplamali akiskanlar dinamigi (HAD)
yazilimi olan FLUENT ve potansiyel tabanli sinir elemanlari ydéntemine dayanan PC-PAN
kodlari ile kargilastirlacaktir. Ug boyutlu kavitasyon tahmini igin de bir uygulama
yapilacak ve sonuglar FLUENT ile karsilastirilacaktir. Sonug olarak gelistirilen yontem ile
elde edilen sonuglarin HAD ve PC-PAN ile uygunlugu gosterilecektir.
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SUMMARY

The potential based boundary element methods are applied for the cavity
prediction for both two- and three-dimensional (2-D and 3-D) hydrofoils. The problems
are treated with source and doublet distributions on the panel surface by the use of
Dirichlet type boundary conditions. An iterative solution approach is used to determine
the cavity shape of partially cavitating hydrofoils. In the case of specified cavitation
number and cavity length, the iterative solution method proceeds by addition or
subtraction of a displacement thickness on the cavity surface of the hydrofoil. The
appropriate cavity shape is obtained so that the dynamic boundary condition on the cavity
surface and the kinematic boundary condition on the whole foil surface including the
cavity are satisfied. For a given cavitation number the cavity length of 2-D hydrofoil is
determined according to the minimum error criterion among different cavity lengths which
satisfy the dynamic boundary condition on the cavity surface.

In the three-dimensional hydrofoil problem the prediction of cavity is exactly the
same as in the case of two-dimensional method in span wise locations by the
transformation of the pressure distribution from analysis of three dimensional to two
dimensional. The three dimensional effects at each span wise location are considered by
the multiplication of the cavitation number by a coefficient which varies along the cavity
length. The coefficient represents the ratio of the pressure variation at all span wise
locations from two dimensional hydrofoil to three dimensional.

The two dimensional hydrofoil problem is investigated for the NACA-16006 and
NACA-16012 sections with two angles of attack. The results are compared with those
obtained by a commercial computational fluid dynamics (CFD) code (FLUENT) and the
potential based boundary element code PC-PAN. For the three dimensional cavitation
prediction an application is carried out and the results are compared with CFD.
Consequently, it is shown that the results from the developed two and three dimensional
prediction methods are in a good agreement with those obtained from CFD and PC-PAN.
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BiR KONTEYNER GEMISIiNIiN IZ_)iZAYN Y_U_KI__ERiNiN BOYUNA MUKAVEMET
PARAMETRELERINE ETKISININ ARASTIRILMASI

Prof. Dr. Aydogan Ozdamar
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OZET

Gemilerin dizayninda, olmazsa olmaz sart olan guvenlik, klas kuruluglari
tarafindan verilen ve mukavemet analizleri sonucunda ortaya c¢ikarilan klas kurallari ile
saglanmaktadir. Bir klas kurulusu olan Turk Loydu, gemi boyuna mukavemetinin yeterli
olabilmesi i¢cin geminin mukavemet analizi sonucunda ortaya g¢ikacak olan esdeger
gerilme degerinin

oy =,jop +3-1 =190k N-‘|11:11'1J

sartini saglamasini istemektedir. Burada, “- boyuna normal geriime ve ™. kayma
gerilmesini simgelemektedir. Bu gerilmeler, statik yerel yukler, dinamik yerel yikler ve
darbe yUkleri sonucunda ortaya ¢ikmaktadir. Diger klas kuruluslari gibi Tark Loydu da,
hem dizayn yuklerini hem de ortaya ¢ikan gerilmeleri ampirik bagintilar icerecek sekilde
vermektedirler. Bu ampirik bagintilar, dizayn yUkleri ve gerilmeleri etkileyen parametreleri
icerecek sekilde belirlenmekte olup, belli bir oranda belirsizlik igermektedir.

Bu projede, 2011 yilinda Turk Loydu tarafindan ampirik formdller icerecek sekilde
verilen dizayn yukleri ve olusan gerilmeler, sonlu elemanlar nimerik yontemini kullanan
ANSYS paket programi kullanilarak irdelenecektir. Bu irdeleme igin, dncelikle, birinci
asama olarak, Turk Loydu Kkurallarina uygun bir konteyner gemisi dizayni
gercgeklestirilecek ve ardindan bu gemiye etkiyen dizayn yukleri, ANSYS Fluent programi
yardimiyla belirlenerek, Turk Loydu tarafindan verilen dizayn yUkleri ile karsilastirilacaktir.
Bu, projenin ikinci agamasini olusturacaktir. Uglincli agsamada ise, belirlenen dizayn
yukleri etkisindeki konteyner gemisine etkiyen esdeger gerilme degeri, ANSYS Structural
programi yardimiyla belirlenecektir. Tim bu asamalarda, gemi boyuna mukavemetine etki
eden parametreler irdelenmis olacak ve iyilestirme dnerileri ortaya ¢ikarilacaktir.
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SUMMARY

Safety, the sine qua non of ship design is provided by the classification rules
which is given by classification societies via strength analysis results. A classification
society, Turkish Lloyd requests that the equivalent stress acquired via strength analysis
should satisfy the formula

oy = fop +3-1 =190k N-‘|11:11'1J

for sustaining the ship longitudinal strength’s sufficiency. In this formula, the longitudinal
normal stress is symbolized by “- and the shear stress is symbolized by t.. These
stresses come up as a result of local static loads, local dynamic loads and impact loads.
Like any other classification society does, Turkish Lloyd gives both the design loads and
the resultant stresses via empirical formulas. These empirical formulas are determined as
a form including the affecting parameters to design loads and resultant stresses, and
includes a sum of uncertainity.

In this project, design loads and resultant stresses given by Turkish Lloyd
including empirical equations will be studied via ANSYS software which uses finite
element method for computation. For this study, firstly a container ship will be designed
with respect to Turkish Lloyd classification rules and then the design loads will be
determined via ANSYS Fluent software. This will be the second stage. In the third stage,
the equivalent stress values that effecting to the container ship which is under the
influence of design loads will be determined via ANSYS Structural software. With these
stages, the parameters acting on ship longitutinal strength will be investigated and some
improvemets suggestions will be reported.
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OZET

Bu c¢alismada, iyi piezoelektrik ve ferroelektrik 6zellik gosteren Baryum Titanat
(BaTiO3) seramik tozlar ¢Ozelti kimyasi yontemi ile nano boyut Olgeklerinde
sentezlenecektir. Baryum oksit (BaO) ve Titanyum dioksit (TiO;) in ¢esitli sulu ¢ozeltileri
hazirlanacak, sol-jel ve hidrotermal yéntem ile 250°C gibi dislk sicaklikta nano yapida
BaTiOj; sentezlenecektir. Sentezler gergeklestirilirken BaTiO3; yapisini olusturan en uygun
oran tespit edilecektir. Bu oranin belirenmesinde X-isinlar difraksiyonu (XRD), taramali
elektron mikroskobu (SEM), enerji dagihmh X-isini spektroskpi analizlerinden (EDS)
yararlanilcaktir. Analizler gerceklestirilirken BaTiO3 1n hangi formunun elde edildigi, tane
boyutunun hangi araliklarda oldugu ve hangi morfolojik yapilara sahip oldugu da
incelenecektir. Sentezlenecek olan nano BaTiO; seramik tozlarinin ferroelektrik ve
piezoelektrik 6zellikleri de ayrica incelenecek, en iyi performansi veren BaTiO; ile tespit
edilecektir.

SUMMARY

In this study, Barium Titanate (BaTiO3) ceramic powders showing a good
piezoelectric and ferroelectric properties will be synthesized by solution chemistry method
in nano-size scales. Aqueous solutions of barium oxide (BaO) and titanium dioxide (TiO5)
will be prepared and BaTiO; in nano structure will be synthesized by sol-gel and
hydrothermal methods at low temperatures as 250°C. The best appropriate rate of
BaTiO; structure will be determined while the synthesis are performed. X-ray diffraction
(XRD), scanning electron microscopy (SEM), energy dispersive X-ray spectroscopy
analysis (EDS) will help for determining the best ratio. Analyzes will also help to examine
and to detemine in which form of BaTiO; is synthesized, the interval of particle size and
morphology. Piezoelectricity and ferroelectricity properties of the synthesized nano
BaTiO3; ceramic powders will be examined also. The best performanced BaTiO3 will be
determined.
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OZET

DSC ve TG cihazlari yaygin olarak malzeme karakterizasyonunda kullanilan
cihazlardir. Bu cihazlar malzemeyi belli bir sicakliga kadar ¢ikarirken faz degisim, sicaklik
ve IsI akisini hassas bir bigimde 6lcip malzemenin icerigindeki dénusim piklerini
belirleyerek erime sicakligini, erime entalpisini, kristal oranini, icerikteki diger bilesenlerin
ylzdesini, oksijen yutulma slresini ve camsi gegis sicakligini belirlemeye yarar. Burada
agirlik azalmasi ydntemine goére calisan TG cihazlari, malzemenin karigimlarinin faz
gegcis piklerini dlger ve DTA verisiyle dolayli olarak malzemenin diferansiyel kalorimetrik
taramasini verir. Sadece DSC yontemine gore calisanlar ise islem géren malzemenin
icindeki maddelerin erime piklerini TG gibi dolayli degil, dogrudan verir. Ayni zamanda
oksijen yutulma zamanini da dlger. Ancak malzemenin icerigindeki bilesenlerin ylzdesini
vermez. Bu calismada hem tartim hem de isI akisi metoduyla ¢alisan butunlesik bir TG-
DSC cihazi Uretiimeye calisilacaktir.

SUMMARY

DSC and TG instruments are commonly used for material characterization. These
instruments determine melting point, melting enthalpy, crystal ratio, percentage of
components, oxygen induction time and glass transition temperature by measuring phase
transformation, temperature, heat flow. TG instruments which operate according to
weight loss, measure phase transition peaks of meterial and give differential calorimetric
scan with DTA data. Instruments that operate with only DSC method, give melting peaks
of matters in treated material directly. Also they measure oxygen induction time but
percentage of components in the material. In this study, an integrated TG-DSC
instrument which operates with weighing and heat flow methods.

486



YILDIZ TEKNIK UNIVERSITESI Bilimsel Arastirma Koordinatorltgi
ARASTIRMA PROJELERI OZETLERI (2012 YIL1)

Proje No: 2012-17-01-KAP02
BIYOREAKTORDE VE MIKRODALGA SENTEZ CiHAZINDA SELULOZ SENTEZIi
Prof. Dr. Ahmet KOYUN
Dog. Dr. Tarik EREN, Ulfet AKGUN, Duygu Ceylan ERDOGAN
Uygulama ve Aragtirma Merkezi-Bilim ve Teknoloji Uygulama Merkezi

Baslangi¢ Tarihi: 2012-04-02 Bitis Tarihi: 2013-04-02

OZET

GunUimuzde selliloz esas olarak bitkisel kaynaklardan elde edilmektedir. Ancak
orman alanlarinin giderek azaldidi ve sellilozun kullanildidi endUstriyel Grinlerin ¢oklugu
dustndldiginde yeni Uretim kaynaklarinin bulunmasi daha da énem kazanmaktadir.
Agaclardan elde edilen seliloz, hemiseliloz ve lignin gibi safsizliklar igerir ve
polimerizasyon derecesi dusik olur. Sentetik polimerizasyonla elde edilen selliloz ise
daha saftir ve ylksek polimerizasyon derecesine sahiptir.

Proje, karsilastirma 6zelligi 6ne cikarilmaya ¢alisilan bir projedir. Bilindigi gibi bir
malzemenin eldesinin, ydnteminin, maliyetinin muhendislik uygulamalarinda ¢ok degeri
vardir. Bu ¢alismada literatirde karsilastirmasina pek rastlanmayan mikrodalga ve klasik
reaktdr sureciyle elde edilecek selllozlarin, yukarida bahsedilen muhendislik
parametreleri agisindan degerlendiriimesi yapilacaktir.

Bu calisma kapsaminda sellloz iki farkli yolla Uretilecektir. ilk Gretim
biyoreaktorde ikinci Uretim ise mikrodalga sentez cihazinda yapilacaktir. Her iki Gretim
metodunda da sellloz bir monosakkarit monomeri ile uygun enzimlerin reaksiyona
girmesiyle elde edilecektir.
iki yontemle dretilen GrGnler saflik, molekil adirh@ ve mekanik dayanim agisindan
karsilastirilacaktir. Ayrica bu biyopolimerin ekstruderde islenebilirligi incelenecek, PLC
kontrol Uniteli klasik ¢ok girigli bir reaktor tasarlanarak proses izleme gerceklestirilecektir.
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SUMMARY

Nowadays, cellulose is obtained from herbal sources. However, when it is
thought that forest areas gradually decrease and that there are a lot of products in which
cellulose is used, the investigation of new production methods gets more important.
Cellulose that was obtained from tress contain impurities such as hemicellulose and lignin
and it have low polymerization degree.

In this project comparing between two process is aimed. As it is known,
production of material, process and cost are very important in engineering applications. In
this study, an evaluation will be done about production of celluloses by microwave and
classical process in terms of above mentioned engineering parameters.

In this work, cellulose will be produced by two ways. First production will be done

by bioreactor and second will be carried out by microwave synthesis instrument. Both the
cellulose production method will be obtained in a monosaccharide monomer reacts with
the appropriate enzymes.
Purity of the products manufactured by two methods will be compared in terms of
molecular weight, purity and mechanical strength. Also processability of these
biopolymers in extruder will be examined, a classic multi-port reactor with the PLC control
unit will be designed and process monitoring will be done.
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OZET

Medikal laboratuvarlarda kullanilan yaygin tanilama yontemleri; yogun is gucu
gerektiren, pahali ve zaman alici uygulamalardir. Bu cihazlarin ¢ogu numune igin 6n
hazirlik asamalari gerektirdiginden analiz uygulamasi i¢in bir giinden fazla zaman ve ¢ok
farkli laboratuvar cihazlari gerektirirler.

Projenin temel amaci; tek bir mikro akiskan ¢ip Uzerine uyabilen bir dizi moddllerin yer
alabilecegi sekilde diizenlenmis bir hibrit sistem gelistirmektir. Onerilen “mikro akiskan
esasli kan damari” , mikro tasiyicilar gibi tek canl hiicreleri veya tek partikilleri analiz
etmek icin “lab-on-a-chip” platformu ile bilgisayar gérintul él¢im teknigini birlestirir.

Tek hucreler, mikro-nano imalat teknikleri ile Uretilmis taklit kan damarlari icinde akar
akmaz ana sistem onlarin herbirini belirleyecek ve degerlendirecektir. Hizi ve kararlihgi
arttirmak igin 200 kare/s hizinda bir hizli kamera sistemi de entegre edilmesi
planlanmaktadir.

Bu sistem; hucrelerin ve mikro tagiyicilarin yiksek hizda gérintilenmesi ile taninmasini
saglayacak bir potansiyele sahip olacaktir.

SUMMARY

Current diagnostics performed in medical laboratories are labor-intensive,
expensive and time-consuming. They require many sample pre-processing steps in
different medical instruments so that the full analysis takes more than a day. Normally
requiring different laboratory machines. The ultimate goal is that development one hybrid
system which the processed will be squeezed into a series of modules that fit on a single
microfluidic chip. Proposed “microfluidic-based blood vessel” combines computer vision
measurement techniques with Lab-on-a-chip to analyze single living cell or single
particles such as micro-carriers. Once single cells flow in mimicked blood vessels
fabricated by micro-nano machining techniques, the basic system will detect and
recognize each one of them. By integrating initial high-speed camera (200 fr/sec.), we are
planning to increase speed and stability. This basic system has potential to impact to the
high-speed screening and diagnosis of the cells and micro-carriers.
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OZET

Sunulan proje galismasi; biyopolimer esasli mikrokapstullerin stperkritik akiskan
ekstraksiyon yontemini kullanarak hazirlanmasini ve hazirlanacak yapilarin farmokoloji ve
biyomedikal uygulamalarinda kullanilabilirligini kapsamaktadir. GuUnUimuzde sUperkritik
akigkan ekstraksiyon ydntemi kimya endustrisi, gida endlstrisi, malzeme ve ileri malzeme
endustrisinde, cevre teknolojileri alanlarinda kullaniimaktadir. Bu uygulamalarin yani sira
farmokolojik alanda ve biyomedikal alanlarinda da yuksek saflikta ve toksik olmayan
malzemelerin Uretimlerine imkan saglamasi gibi avantajlarindan dolayr umut baglayici
yeni bir teknoloji olarak kargimiza ¢gikmaktadir. S6z konusu proje galismamizda oncelikle
superkritik akiskan ekstraksiyon prosesi ile biyopolimer (kitosan, aljinat gibi) esasl
mikrokapsullerin Uretim denemeleri gergeklestirilecektir. Bu kapsamda nihai beklenen
biyouyumluk, toksik olmama, biyobozunur &zellikte mikrokapsillerin eldesine imkan
saglayacak Uretim parametreleri belirlenecektir. Elde edilecek mikrokapsul yapilar
kimyasal, fiziksel ve biyolojik 6zellikler acisindan degerlendirilecektir. Karakterizasyon
calismalari sirasinda yapisal testler (XRD, FTIR, EDX), morfolojik testler (SEM, TEM),
boyutsal testler (pargacik buydklik analizi), mekanik testler (AFM), termal analizler
(DSC), kimyasal ve fizikokimyasal testler (HPLC, FTIR), biyolojik testler uygulanacaktir.
Ayrica mikrokapsul yapilarinin difizyon, absorbsiyon ve adsorbsiyon mekanizmalari
incelenecek, sisme davraniglan kitle veya hacim degisimleri ile degerlendirilecek ve
insan serum albumini (HSA) adsorblama kapasitesi dlgilecektir.

Takip eden calismalarda elde edilen sonugclarla birlikte mikrokapsil yapilarinin
gelistiriimesine ydnelik yeni biyopolimer malzemeler ile de ¢alismalar gerceklestirilecektir.
Ozellikle kitosan disindaki diger biyopolimer malzemeler ile regeteler hazirlanmasi ve
matriks yapisi ile aktif ilac komponent iceren yapilarin da gelistiriimesi hedeflenmektedir.
Tdm calismalarin sonunda Uretilecek degisik 6zelliklerdeki kitosan mikrokapsullerin in
vitro  sitotoksik  ozellikleri  belirlenerek  biyomedikal alaninda  kullanilabilirligi
degerlendirilecektir
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SUMMARY

The purpose of the proposed project is to prepare microcapsules using
supercritical fluid extraction wit biopolymers based and analyze its possible uses in
phermautical and biyomedical applications. Nowadays, supercritical fluid extraction
method is used in chemical industry, food industry, materials and advanced materials
industry and environmental technology. In addition to these industries, this process can
be used in phermautical and biyomedical sides for producing of high purity and non-toxic
materials. This technology get very good inputs after processing for future application in
these two important areas. The first part of the project will involve producing trials of
biopolymer based (chitosan, alginate...etc.) microcapsules with supercritical fluid
extraction system. In this part of study, production parameters will be determined to
produce biocompatible, non-toxic and bioabsorble biopolymer based microcapsules.
Microcapsules will be analyzed to evaluate the chemical, physical and biological
properties. Characterization will involve structure tests (XRD, FTIR, EDX), morphological
tests (SEM, TEM), dimensional tests (particle size analysis), mechanical tests (AFM),
thermal analysis (DCS), chemical and physicochemical tests (HPLC, FTIR), biological
tests. In addition, diffusion, absorption and adsorption mechanisms will be characterized
and human serum albumin (HAS) adsorption capacity will be measured.

After completion of first part of this study, results will be evaluated to generate
and modify this microcapsule structures. Especially, further studies will include preparing
of recipes with another biopolymers and preparing of new matrix structures with active
drug components. Characterization of in-vitro cytotoxicity for microcapsules is will be
indentified and evaluated for usability of biomedical applications.
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OZET

SEM’de incelemesi yapilan bazi numunelerden dogru goérintl alabilmek igin bu
numunelerin iletken malzemelerle kaplanmasi gerekmektedir. Kaplama da kullanilacak
malzemeler altin, karbon, paladyum veya bu malzemelerin alasimlari olabilmektedir.
Fakat bu malzemeleri kullanarak yapilacak kaplamalarda numunenin buharlasma
sicakhdina getirimesi ve bu prosedurin gergeklestirilebilmesi icin bir kaynak
kullanilmasinin yani sira 107 Torr veya daha diisiik basinca inilebilmesi gerekmektedir.
Bu proje bu tip bir sistemin tasarimini ve geligtiriimesini icermektedir.

SUMMARY

Insulator materials have to be covered to gain conductivity to obtain good SEM
images. For this purpose these materials cover with some conductivity materials. The
coating materials can be gold, carbon, palladium or alloys of these materials. Moreover,
the temperature of material has to reach the evaporation temperature for the coating of
these materials. Therefore, it is needed to the external source for this procedure and
another requirement is low pressure about 107 Tor or lower pressure value. This project
includes system design and improvement of coating system.
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OZET

Arsenik (As), bakir (Cu), civa (Hg), demir (Fe), kadmiyum (Cd), kursun (Pb), nikel
(Ni) ve platin (Pt) gibi metallerin kii¢cik miktarlari, gidalar, igme suyu ve hava yolu ile
vicudumuza girerler. Metallerin bir kismi vucut icinde dnemli fonksiyonlar saglamakla
birlikte, bir bolimin hemen hemen hi¢ fonksiyonu bulunmamakta, dnemli bir kismi ise
vlcut igin zararli etki olusturmaktadir.

Bu nedenle son yillarda birgok hastaligin (Alzheimer vb.) olusum nedeni olarak
gOsterilmis olmasina ragmen, kanserojen etkilerinin olup olmadigina dair tartismalar hala
devam etmektedir.

Bu galisma kapsaminda, 0—16 yas arasi I6semi ya da solid timér tanisi konulmus
olgularda, tani konulmus hastalara ait kan, sagc, idrar, tukirik ve beyin omurilik sivisi
numunelerinde metal dizeyleri dlgllecek ve metal dizeylerinin kanser ile iligkisinin olup
olmadigi belirlenecektir.

Lésemi ya da solid tumér tanisi konulmus hastalara ait numunelerin metal
seviyelerini karsilastirmak amaciyla yaslari, cinsleri ve sosyoekonomik dizeyleri birbirine
benzer olan, benzer boélgelerde yasayan, saglam ¢ocuk poliklinigine miracaat etmis olan
gondllh olgulardan da kan, sag, idrar, tukdrik ve beyin omurilik sivisi érnekleri alinarak
ayni islemler yapilacaktir. Elde edilen sonuglar, saglikh grubunkiler ile karsilastirilacak ve
anlamh bir farkhlik olup olmadigi degerlendirilecektir. Ayrica her iki gruba da metallere
maruziyetleri olup olmadigini gésteren ve proje igerisinde ayrintilari verilmis olan bir anket
formu doldurtulacaktir.
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SUMMARY

Small amount of metals like arsenic (As), copper (Cu), iron (Fe), lead (Pb),
cadmium (Cd), nickel (Ni), platinum (Pt) get into the body with water, foods and airway. A
part of metals have important functions for body whereas some of them have no functions
and a big part has harmful effects to the body.

Because of these, for the last years, metals are shown the cause of many
diseases (Alzheimer etc.) however it is still discussed if they have cancerogenic effects.

In this study, the metal levels in blood, serum, hair, urine, salivary and cerebrospinal fluid
samples of the patients between 0-16 year old age who have leukemia or solid tumor will
be measured and it will be determined if the metals are related to cancer evolution.

To compare metal levels of the patients with leukemia or solid tumor with the
volunteers admitted to the healthy child outpatient clinic who have similar sex and
socioeconomic conditions and live similar county, the same process will be performed by
obtaining the blood and hair samples. The results will be compared with the healthy
group and it will be determined if there is a significant difference. Furthermore a form will
be filled out to both groups that show if they have metal exposure.
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