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ABSTRACT

It is common that, in order to make the brittle nature of PS better, they are blended
with saturated polymers, although there are many different methods available.
Polypropylene (PP), on the other hand, is a semi-crystalline, commercial, and
thermoplastic polymer belonging the family of polyolefins. In general, commercial PP is
isotactic (i-PP). PP can be produced with Ziegler-Natta initiator/catalyst system, as well
as metallocene catalysts. Metallocene (m), as an initiator/catalyst system, one can
produce polypropylene in the desired molecular weight range, and the molecular
weight distribution of this material (mPP) is narrower. Polypropylene has a more
saturated structure than polystyrene. However, PS and PP polymers are not of
blendable nature. If the blend is not homogeneous in the micro-phase, the desired
advantages in the properties cannot be achieved, and regulators are needed to be
incorporated into these type of polymers

In this study, molten blends of PS and mPP were prepared in an extruder. The effect of
different regulators in the final product, by adding 70% PS and 30% mPP, and 5 phr,
was investigated by mechanical and thermal characterization methods. In addition,
molten flow index measurements helped investigate the handling of these samples.
For comparison, the mixture which did not contain a regulator was also prepared and
this sample was subjected to same characterization techniques. We have observed
that one of the regulators used in this study had a more pronounced effect.
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OZET

PS’'nin kirilgan yapisinin iyilestirilebilmesi icin pek cok farkli yontem olmakla beraber
tok polimerlerle harmanlanmasi yaygindir. Polipropilen (PP) ise poliolefin grubundan
yari kristalli ticari termoplastik bir polimerdir. Genelde ticari PP izotaktik bir yapidadir
(i-PP). PP, Ziegler-Natta baslatici/katalizor sistemiyle Uretilebildigi gibi, metalosen
katalizorlerle de JUretilebilmektedir. Metalosen (m) baslatici/katalizér sistemiyle
istenilen molekdl agirhginda polipropilen Uretilebildigi gibi bu malzemenin (mPP)
molekUl agirhgr dagilimi da daha dardir. Polipropilenin polistirene gére daha tok bir
yapisi varir. Ancak PS ve PP polimerleri karisabilen polimerlerden degildir. Karisim
(harman) mikro fazda homojen olmadigi taktirde istenilen 06zellik iyilesmesi
saglanamadigindan, karisamayan bu tip polimerlere uyumlastirici eklenmesi gerekir.

Bu calismada, PS ve mPP’nin harmanlar eriyik karistirma yontemiyle ekstruderde
hazirlanmistir. Toplam karisimda %70 PS ve %30 mPP kullanilarak, 5 phr katilan farkl
uyumlastiricilarin  sonu¢ Urdne etkisi, mekanik ve termal karakterizasyonlarla
incelenmistir. Ayrica eriyik akis indisi o6lcumu ile de bu o6rneklerin islenebilirlikleri
irdelenmistir. Karsilastirma amacl, uyumlastiricisiz karisim da hazirlanmis ve bu 6rnek
de ayni karakterizasyonlara tabi tutulmustur. Kullanilan uyumlastiricilardan birinin
uyumlastirma etkisi daha belirgin olarak gézlenmistir.

Anahtar kelimeler
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ABSTRACT

For OLED (Organic Light Emitting Diode), development of hew organic materials
having powerful emission in the solid phase is receiving quite high attention in
the academia and technological environment. Studies through this aim has
seen through the development of new organic materials, which have powerful
aggregation-induced emission, with great hopes. This study reports the design
and synthesis of thienothiophene derivatives having both powerful emissive
properties and hole (+) carrier features aimed for OLED applications. Their
electronic and optoelectronic properties were investigated and the appropriate
compounds were selected for OLED applications.

/

Figure 1. Schematic representation of the compound(s) prepared in this study.

Note: “Hacimli Gruplar” refers to “Bulky Groups”
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OZET

OLED (Organic Light Emitting Diode: Organik Tabanli Isima Yapan Diyot) icin, kati
fazda guclu 1sima yapan yeni organik materyallerin gelistiriimesi, akademi ve
teknoloji dunyasinda ilgi gdormektedir. Bu alana yoOnelik yapilan calismalarda,
istiffenmeyle olusan 1sima oOzellikleri gosterecek yeni organik materyallerin
gelistirilmesi umut vaat etmektedir. Bu ¢calismada, OLED uygulamalarina yonelik
hem i1sima yapan hem de hole (bosluk, + )-tasiyici 6zelligi olan tiyenotiyofen
turevleri dizayn edilerek sentezlendi. Elektronik ve optoelektronik ozellikleri
incelendi; uygun olan adaylarin OLED uygulamalari gerceklestirildi.

—

/

Sekil 1. Calismada hazirlanan bilesiklere ait temsili yapisal goruntu.

Anahtar Kelimeler
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ABSTRACT

Since the discovery of conducting polymers, researches have been focused on the
design and synthesis of new type polymers for development of novel conductive
materials. Wynberg et al. have discovered donor-acceptor copolymers and this event
has received a great deal of interest'. The most important feature of these copolymers
is that the band gaps are lowered because of the delocalization of n electrons over
electron-donating and electron-accepting groups. For this purpose, several donor and
acceptor groups were introduced and they have been concluded to be suitable for light
emitting diodes (LEDs) and solar cells?. Dithienothiophenes, comprising three fused
thiophene rings, have a quite rich electronic structure and therefore, they are
expected to show a donor-type behavior®. Recently, better donor-type groups were
discovered when compared to the ones in the past and their properties were
investigated in terms of usability in solar cell applications®. In this study, we have
synthesized and characterized DTT-Btz-containing donor-acceptor copolymers.

Figure 1. Schematic representation of the compounds synthesized in this study.

Keywords

Donor-acceptor copolymers, dithienothiophenes, light-emitting diodes, solar
cells.



OZET

lletken polimerlerin kesfinden bu yana arastirmalar yeni iletken malzemelerin
gelistirilmesi icin yeni tur polimerlerin dizayn edilmesi ve sentezlenmesi Uzerinde
yogunlasmaktadir. Wynberg ve calisma arkadaslari dondér - akseptdr kopolimerleri
kesfetmis ve bu kesif blyuk ilgi gormustirBu kopolimerlerin en 6nemli 6zelligi n
elektronlarinin elektron fazlahidi ve azhgi iceren gruplar Uzerinde delokalize olmasi
nedeniyle bant araliklarinin kisalmasidir. Bu amacla cesitli dondr ve akseptor gruplar
bulunmustur ve 1sik yayan diyodlar (LED) ve gunes pilleri (Solar Cell) uygulamalari icin
uygun olduklari gbzlemlenmistir’ Birbirine bagh (¢ adet tiyofen halkasi iceren
Ditiyenotiyofenler elektronca zengin bir yapiya sahiptir bu nedenle donér o6zellik
gostermeleri beklenmektedir® Son zamanlarda yapilan calismalarda eskiye oranla daha
iyi donor ozellik gosteren yapilar kesfedilmis ve gunes pili uygulamalari icin ozellikleri
incelenmistir* Bu calismada ise, DTI-Btz gruplari iceren dondr akseptor
kopolimerlerinin sentezi ve karakterizasyon islemleri yapiimistir.

Sekil 1. Bu calismada sentezlenen bilesiklerin gdsterimi.

Anahtar Kelimeler

Donor-akseptor kopolimerler, ditiyenotiyofenler, 1sik sacan diyotlar, gunes pilleri.
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ABSTRACT

Cosmetics are chemical compounds with quite complex structures and therefore, their
effects after use on human health is of great importance. Today, when the use of
cosmetic products is considered, the contents of them is of utmost importance.
Therefore, it is needed to determine the trace element content of cosmetic products
and being kept under control. This study reports about the determination of trace
elements found in several deodorant and mascara samples with Graphite Furnace
Atomic Absorption Spectrophotometry.

Keywords

Graphite furnace atomic absorption spectrophotometry, cosmetic products, trace

elements.



OZET

Kozmetikler olduk¢ca karmasik yapili olan kimyasal bilesiklerdir ve bu nedenle
kullanimlari sonucu insan saghgina etkileri de buylk énem tasimaktadir. GUinimuzde
kozmetik Urdnlerinin kullanim oranlar gézénine alinirsa kozmetik Grlnlerin icerigi
daha da 6nem arz etmektedir. Bu nedenle, kozmetik drunlerinin eser element
iceriginin belirlenmesi ve kontrol altinda tutulmasi gerekir. Bu calismada; cesitli
markalara ait deodorantlarda ve rimellerde bulunan eser elementler Grafit Firinli
Atomik Absorpsiyon Spektrofotometresi ile tayin edilmistir.

Anahtar Kelimeler:
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ABSTRACT

Polysulfone is described as a family of thermoplastic polymers which has a
combinations of high performance properties such as excellent thermal and
chemical stability, rigidity, high resistance to radiation degradation,
transparency, high toughness, strength and good electrical characteristics.
Thermal stability is related to the highly resonant and inflexible structure of
diphenyl sulfone group. The ether and isopropylidene groups give some chain
flexibility which makes the polymer more easily processable. Polysulfone with
these characteristics is also one of the polymers holds a important place in
industry of engineering plastics Medical and Food Service applications,
Electrical and engineering parts and aircraft applications are areas of the
polysulfone engineering plastics must be heat, chemicals, impact and flame
resistant. The different functionalized polysulphone which changes depend on
the applications is provided by modifying. Imidazolium functionalized
polysufone is used for membrane in fuel cell. The most commonly used of
modification methods are chloromethylation and lithiation. So, in this work,
experiments were conducted to optimize the chloromethylation of polysulfone.

Purified PSf-CH 2 Cl, 1 H-NMR measurement was applied in order to determine
degree of substitution of chloromethyl group in PSf. As a result, The effects of
time on chloromethylation of the polysulfone were investigated and the
chloromethylation was optimized. The results show that time exhibited
significant impacts on chloromethylation of polysufone. In the continuation of
research, the effects of temperature and equivalent of reactants will be
examined.

Keywords

Polysulfone, chloromethylation, reaction optimization.



OZET

Polistilfon, mikemmel isil ve kimyasal dayanikhlik, saglamlik, radyasyona bagh
bozunmaya yuUksek direng, seffaflik, yuksek sertlik, dayanim ve iyi elektriksel
karakteristikler gibi yuksek performans oOzelliklerine sahip bir termoplastik
polimerler ailesi olarak tanimlanmaktadir. Isil kararlilik, difenilsulfon grubunun
son derece titresen ve esnek olmayan yapisi ile ilgilidir. Eter ve izopropiliden
gruplarn zincire esneklik kazandirmakta olup polimeri daha kolay bir sekilde
islenebilir hale getirmektedir. Bu karakteristik 06zelliklere sahip polisutlfon,
muhendislik plastikleri, tibbi ve gida hizmet uygulamalar, elektriksel ve
muhendislik parcalari ve havacilik uygulamalari gibi 6nemli alanlarda gorev alir
ve elektriksel ve muhendislik parcalar ile havacilik uygulamalari, polistlfon
muhendisliginin sunacagi plastik malzemelerin isiya, kimyasallara, carpmaya
ve aleve karsi dayanikli olmasini gerektirmektedir. Uygulamalara gore farkl
fonksiyonel gruplar iceren polisulfonlar bulunmakta olup imidazolyum gruplari
iceren polisulfonlarin yakit pillerinde ince zar olarak kullanildigi bilinmektedir.
Modifikasyon icin en cok kullanilan yontemler klorometilleme ve lityumlamadir.
Bu sebeple calismamizda polisulfonun klorometillenmesini en uygun hale
getirecek deneyler gerceklestirilmistir.

Saflastirilmis  Psf-CH,Cl maddesine 'H-NMR 6lcimU uygulanarak PSf'de
klorometil grubunun substitisyon derecesi bulunmaya calisiimistir. Sonuc
olarak, polisulfonun klorometillenmesi Uzerine zamanin etkisi incelenmis ve
klorometillenme kosullari en uygun hale getirilmistir. Sonuclara gore zamanin
klorometillenme tepkimesi Uzerine ciddi etkiler olusturdugu anlasiimaktadir.
Arastirmanin devaminda sicaklhgin ve reaktif oranlarinin etkisi incelenecektir.

Anahtar kelimeler

Polistlfon, klorometilleme, tepkimenin en uygun hale getirilmesi.
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ABSTRACT

Naphthofurans and benzofurans are used in drugs because of their biological
activity, molecular electronic components, and functional polymers. Moreover,
this type of compounds are used to behave as bactericides and fungucides. The
aim of this study was to synthesize 6,9-dihydroxymethyl-7a,14c-
dihydronaphthofuranofuro-[2,1-blnaphthofuran. So far, in the literature, only
ester- and acid-functionalized naphthofuranofurans were observed to use as
ligands. With the synthesis of 6,9-dihydroxymethyl-7a,14c-
dihydronaphthofuranofuro-[2,1-blnaphthofuran, we aimed to increase the
ligand activity of the compound. Therefore, our first step was to obtain 6,9-
dihydroxy-7a,14c-dihydronaphthofuranofuro-[2,1-b]naphthofuran. Practical
yield was 72.6%. Its melting point was 220 - 222 °C. The subsequent step was
about synthesizing 6,9-dicarboxy-7a,14c-dihydronaphthofuranofuro-[2,1-b]
from 2,3-dihydroxynaphthalene.

After obtaining the naphthofuran with 60% vyield, we reduced the compound
with LiAIH, to vyield 6,9-dihydroxymethyl-7a,14c-dihydronaphthofuranofuro-
[2,1-b]naphthofuran with limited success due to the insolubility of the
compound, and attempts to elucidate the structure of the compound were not
successful. As an alternative, we tried the same reaction with the
corresponding ester of the compound. To do this, we first synthesized the
methyl ester of 3-hydroxy-2-naphthoic acid. This compound was further reacted
with glyoxal bisulfite to convert to the ester-functionalized naphthofuranofuran
compound. Later, we reduced the ring containing the ester functionality and
used column chromatography to purify the compound. As a result, we have
achieved to obtain the naphthofuranofuran structure having benzylic alcohol
functionality. Isolation of the structure, however, is not easy due to the
problems with solubility. We are planning to solve this problem by starting from
a naphthyl compound having long alkyl chains.

Keywords

Naphthofuranofurans, synthetic modifications.



OZET

Naftofuran ve benzofuran turl bilesikler, bircok biyolojik aktivite o6zelligi
icermesi sebebiyle ilaclar, molekuler elektronik bilesenler, fonksiyonel
polimerler gibi Urunlerin yapisinda bulunmaktadir. Bundan baska bu tur
bilesikler bakterisid ve fungisid 6zellik icin de kullanilmaktadir. Bu calismada
amac, 6,9-dihidroksimetil-7a,14c-dihidronaftofuranofuro,-[2,1-b]naftofuran
bilesigini sentezlemektir. Literatirde simdiye kadar, ligant olarak ester ve asit
fonksiyonlu naftofuranofuran halkalari kullaniimistir. 6,9- dihidroksimetil-7a,14c-
dihidronaftofuranofuro-[2.1-b] naftofuranin senteziyle ligant aktivitesinin
artirlmasi hedeflenmistir. Bu baglamda ilk olarak, 6,9- dihidroksi-7a,14c-
dihidronaftofuranofuro-[2,1-b] naftofuran molekulli sentezlenmistir. Sentez
verimi %72,6'dir. EN: 220-222 oC olarak élculmustdr. Sonrasinda 2,3-dihidroksi
naftalenden yola cikilarak 6,9-dikarboksilasit-7a,14c- dihidronaftofuranofuro-
[2,1-b] gerceklestirilmistir. naftofuranin sentezi %60 verimle 6,9-dikarboksilasit-
7a,14c-dihidronaftofuranofuro-[2,1-b]naftofuran elde edildikten sonra, LiAIH4
ile indirgenerek 6,9-dihidroksimetil- 7a,l4c-dihidronaftofuranofuro-[2,1-b]
naftofuran bilesigi elde edilmis fakat asidin indirgenmesi sonucu elde edilen
darinde c¢ozuanarliuk problemi olmasindan dolayr yapisi aydinlatilamamistir.
Asitten yapilan indirgeme deneyinde basarili olunamayinca, ayni reaksiyon
ester uUzerinden denenmistir. Ilk olarak, 3- hidroksi-2-naftoik asitten yola
cikilarak metil esteri sentezlenmistir. Elde edilen metil esteri daha sonra asit
ortamda glioksal bisulfit ile reaksiyona konularak ester fonksiyonlu
naftofuranofuran bilesigi sentezlenmistir. Daha sonra, ester fonksiyonlu halka
indirgenmis ve kolonla saflastirlilmaya calisiimistir. Sonu¢ olarak, benzilik alkol
iceren naftofuranofuran yapisinin gerceklestirilmistir. Fakat cozunurluk
probleminden dolayl yapinin saf elde edilmesi zordur. Uzun alkil fonksiyonu
iceren naftil gruplarindan yola cikilarak bu sorunun ¢ézulmesi planlanmaktadir.

Anahtar kelimeler

Naftofuranofuranlar, sentetik modifikasyonlar.
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ABSTRACT

Tea is one of the oldest and the most common beverages and its elements are
quite rich. Studies show that tea and infusion herbal tea samples may have lots of
contamination. It is determined that these contaminations may result from the
production phase, the soil it grows, fertilizeds used, and from gases emitted to the
atmosphere [1]. Depending on the concentrations, these kinds of contaminations
may affect human health.

In this study, more than 30 tea samples were solubilized with microwave aid and
the Ca, Mg, and Mn concentrations were found with Agilent 4100 MP-OES.
Microwave Plasma Optic Emission Spectrometers (MP-OES) have been in the
market for about two years in a commercial manner. In these systems, the plasma
is generated from the air with nitrogen generator, and thus, there are no such
problems like gas cost nor gas changes. Microwave plasma source, triggered by
magnetic means, is more advantageous than flame atomic absorption in terms of
sensitivity, linear dynamic range, observability, determination limits, and speed.
In the study, the suitable emission wavelength was automatically determined for
every element, and optimizations for smoke forming pressure and visualization
position. Validation of the system was performed with GB10077605 tea standard
reference. Detection limit is 1.01 mg.L-1, 2.9 pg L-1, and 1.2 ug L-1 for Ca
(616.217 nm), Mg (285.213 nm), and Mn (403.076 nm), respectively. Apart from
solubilized samples, same samples were kept in hot water to find the solubilized
portion of the elements.

Keywords

MP-OES, calcium, magnesium, manganese, tea samples.



OZET

Cay, tim dinyada en eski ve en yaygin iceceklerden biri olup, icerdigi elementler
temel acisindan oldukca zengindir. Yapilan calismalar cay ve bitki caylarinda
inorganik kontaminasyonlarin cok olabilecegini gostermektedir. Bu
kontaminasyonlarin Uretim slUrecinden, bitkinin yetistigi topraktan, gubrelerden ve
endustriyel olarak havaya salinan gazlardan kaynaklandigi saptanmistir [1].
Konsantrasyonlarina bagli olarak bu tdr kontaminasyonlar insan saghgini
etkileyebilirler.

Bu calismada 30’'u askin cay oOrnegi mikrodalga co6zUnurlestiriciyle ¢6zulmus,
orneklerdeki Ca, Mg ve Mn konsantrasyonlari Agilent 4100 MP-OES ile tayin
edilmistir. Mikrodalga Plazma Optik Emisyon spektrometreleri (MP-OES) ticari
olarak iki yildan beri piyasada bulunmaktadir. Bu sistemlerde plazma, havadan
azot jenaratoru ile Uretildigi icin gaz maliyet ve gaz degisim problemleri ortadan
kalkmistir. Manyetik olarak harekete gecirilen mikrodalga plazma kaynagi
hassasiyet, dogrusal dinamik aralik, go6zlenebilme ve tayin sinirlart ve hiz
bakimindan alevli atomik absorpsiyona go6re avantajlidir. Calismada her bir
element icin uygun emisyon dalgaboyu belirlenmis, otomatik olarak sislestirici
basinci  ve goéruntuleme pozisyonu optimizasyonu vyapilmistir.  Yontemin
validasyonu GB10077605 cay standart referans maddesi kullanilarak yapilmistir.
Dedeksiyon limiti Ca (616.217 nm), Mg (285.213 nm) ve Mn (403.076 nm) igin
sirasityla 1.01 mg L *, 29 uyg L *, 1.2 yg L * olarak belirlenmistir. CozUlmis
orneklerin yani sira, ayni cay ornekleri sicak suda bekletilerek suya gecen element
oranlari da saptanmistir.

Kaynaklar / References
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ABSTRACT

In this study, we aimed to improve the thermal properties, its stability, and the
distribution of POSS, namely octavinylpoly(hedral oligomeric silsesquioxane),
molecules in the polymeric matrix by grafting polystyrene. Being compatible with the
selected POSS molecule, the initiator was AIBN and the solvent was toluene. The
experimental method employed was solution polymerization. To characterize the
grafting of polystyrene into POSS molecules, Fourier-Transform Infrared Spectroscopy
(FTIR), differential scanning calorimetry (DSC), and scanning electron microscopy
(POM) were used. We have observed that styrene was successfully grafted onto POSS
molecule and that the synthesized polymer had an improved distribution in the
polymeric matrix.

Keywords

POSS; polystyrene, grafting, solution polymerization.



OZET

Yapilan calismada okta vinil poli(hedral oligomerik silsesquiokzan) (POSS)
molekuUllerine polistiren asilayarak POSS molekullerinin termal 6zelliklerini, kararhligini
ve polimer matrisinde dagilimini iyilestirmek amaclanmistir. Secilen POSS molekultyle
uyumlu olarak baslatici, AIBN, solvent olarak da toluen kullaniimistir. Deneysel olarak
kullanilan yontem c¢ozelti polimerizasyonudur. POSS molekullerine polistiren
asilandigini karakterize etmek icin Fourier Donusumllu Kizilétesi Spektroskopisi (FTIR),
Differansiyel Taramali Kalorimetri (DSC), Taramali Elektron Mikroskobu (SEM) ve
Polarize Optik Mikroskop (POM) kullaniimistir. Yapilan testler sonucu, stirenin POSS
molekuline basarili bir sekilde asilandigi géralmauastur. Sentezlenen polimerin, polimer
matrisinde dagiliminin iyilestigi gézlenmistir.

Anahtar Kelimeler

POSS, polistiren, asilama, ¢ozelti polimerizasyonu.
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ABSTRACT

Calix[4]pyrroles are heterocalixarene analogs that are capable of binding to anionic
and neutral substrates, known for a long time, but the anion binding properties have
recently been discovered. Calix[4]pyrroles are easy to synthesize and add functional
groups. Bu nedenle bircok amac icin kullanilabilirler. Therefore, they can be used for
many purposes. They can be used, in chemistry, as a separating medium for anionic
and neutral species, and as a useful precursor for specific calixpyridinopyrroles and
calixpyridines. In some special studies, under potential interface conditions,
calix[4]pyrroles have been synthesized in order to reverse the Hoffmeister tendency,
that is, to use as anion extractants. This anionic extraction scheme can be used in
known some environmental applications like nuclear industry, reducing surface
aqueous eutrophication, etc. Besides, calix[4]pyrrole derivatives, being highly soluble
in organic solvents, may be helpful in the therapy of cystic fibrosis as continuous
membrane chloride anion carriers.

Figure 1 shows the synthesis of calix[4]pyrrole by Rothemund and Gage in 1950s in
which they used acidic catalyst to improve the yield.
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Figure 1. Synthesis of calix[4]pyrrole.

In this study, it was aimed to synthesize calix[4]pyrrole monocarboxylic acids as
derivatives of calix[4]pyrrole and investigation of their tetrabutylammonium salts.
Calix[4]pyrrole monocarboxylic acid, having an acidic functional group, and
tetrabutylammonium cation were reacted to obtain the intermolecular oligomeric salt
structures along with investigation of their properties.
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Figure 2: Synthesized monocarboxylic acids (#3 and #6).
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Figure 3. Tetrabutylammonium salts of Compound #3 (#4) and Compound #6 (#7).
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OZET

Kaliks[4]piroller, anyonik ve nétral substratlara baglanma o6zellikleri goésteren, eski
fakat anyon baglama oOzellikleri yeni kesfedilmis heterokaliksaren analoglardir.
Kaliks[4]piroller, sentezlemesi ve fonksiyonel grup ilavesi kolay bilesiklerdir. Kimya
alaninda anyonik ve notral tdrler icin ayirma ortami olarak, 6zgun
kalikspiridinopirollerin ve kalikspiridinlerin sentezinin faydali bir Oncusu olarak
kullanilabilirler. Bazi 6zel calismalarda, potansiyel araylzey kosullarinda suyun icine
bélinmeyen kaliks[4]piroller Hoffmeister egilimini tersine c¢evirmek, yani anyon
ekstraktani olarak kullanilmak amaciyla sentezlenmistir. Bu anyon ekstraksiyonu,
ntkleer endustrisi ve zirai atiklardan kaynaklanan ylUzey su otrifikasyonunu azaltma
gibi bilinen bazi ¢evresel uygulamalarda kullanilabilir. Bunlarin yaninda yuksek organik
¢ozunurluklu kaliks[4]pirol turevleri, kesintisiz-membran klordr anyon tasiyicilari olarak
kistik fibrozun tedavisinde yararli olabilirler.

Sekil. 1 "de 1950’li yillarda Rothemund ve Gage’in verimi artirmak icin asit katalizoru
olarak metansulfonik asit kullandiklari kalik[4]spirol sentezi gérulmektedir.
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Sekil 1. Kaliks[4]pirol'Un sentezi.

Bu calismada, bir kaliks[4]pirol tUrevi olan kaliks[4]pirol mono karboksilik asitlerinin
sentezi ve bu bilesiklerin tetrabutil amonyum tuzlarinin incelenmesi amaclanmistir.

Asit fonksiyonel grubuna sahip kaliks[4]pirol mono karboksilik asit ile tetrabdatil
amonyum katyonunun reaksiyonu gerceklestirilmis ve moleklller arasi etkilesim
sonucu olusan oligomerik tuz yapilarinin ozellikleri incelenmistir.
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Sekil 2: Sentezlenmis monokarboksilli asitler (#3 ve #6).

:

Bilesik 4

L)
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Bilesik 7
Sekil 3. Bilesik 3'Un ve Bilesik 6'nin tetrabutilamonyum tuzlari (sirasi ile 4 ve 7).
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ABSTRACT

Synthesis of conjugated organic molecules, having electronic and optoelectronic
material properties, have gained much importance for use in organic light emitting
diodes (OLEDs), organic field effect transistors (OFETs), photodiodes, lasers, and solar
cells, and especially recently, for electrochromic devices. Based on the previous
studies, it has been suggested that thienothiophene (TT) and its derivatives have
displayed properties that are suitable for applications of electrochromic devices.

In this study, we have investigated the properties of 4-thieno[3,2-b]thiophene-3-
ylbenzonitrile (TT-CN) synthesized by our research group for applications in
electrochromic devices.
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Figure 1: a) Electrochemical polymerization of TT-CN into ITO electrode, b) CV-UV
measurements of p(TT-CN) synthesized.
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OZET

Elektronik ve optoelektronik materyal Ozellikleri olan konjuge organik molekullerin
sentezi; organik 1sik sacan diotlar (OLED), organik alan etkili transistorler ( OFET),
fotodiot, laser ve glnes pili, 6zellikle son zamanlarda elektrokromik cihazlar icin 6nem
kazanmaktadir. Onceden vyapilan calismalara dayanarak; tiyanotiyofen (TT) ve
tiyanotiyofen turevleri elektrokromik cihazlarin uygulamalar icin uygun ozellik
gostermistir.

Bu calismada; elektrokromik cihazlarin uygulamalar icin grubumuzun sentezledigi 4-
Tiyeno [3,2-b]tiyofen-3-nil-benzonitril (TT-CN) in 6zelliklerini inceledik.
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Sekil 1: a) TT-CN nin iTO elektrod iizerine elektrokimyasal polimerizasyonnu,
b) p(TT-CN) nin CV-Uv dlcumleri .
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ABSTRACT

In recent years, porous materials have started to be used commonly in
industrial processes. Therefore, numerous research/development studies are
performed on porous materials today. Porous materials are further classified as
microporous, mesoporous, and macroporous materials.

Being heavily studied in recent years, aerogels, which are known as the lightest
solid in the world, are one of those porous materials. Aerogels are silica-based
solids which resemble sponges and they are obtained with the exchange
between air and the liquid inside the material. They were first synthesized by
Kister in 1931. 99.8% of aerogels is composed of air. It is thus they have low
density, high porosity, high surface area, and a low thermal conductivity
coefficient. Thanks to the lowness of thermal conductivity coefficient, aerogels
are 39 times better insulators than the most advanced fiber-glass insulating
materials.

Aerogels can be synthesized from several materials. Silica is one of the most
commonly used materilas in the production of aerogels. Silica-based aerogels
are generally synthesized, by employing a sol-gel method, from silicon
alkoxide, tetraethyl orthosilicate (TEOS), tetramethyl ortosilicate (TMOS),
polyethoxydisiloxane (PEDS), etc. In this communication, Fuller's earth, which
has not been used before, will be used. Fuller's earth is a type of kaoline
produced by the exchange of aqueous aluminum silicates. Sol-gel method is
easy to apply in laboratory conditions. It is becoming more popular for large-
scale production schemes. Sol-gel method is comprised of 3 phases. In the first
phase, sol is being prepared with silica source and gelation is obtained with the
action of a catalyst. The second phase is known as “ageing”, which bestows the
solidness and robustness to the aerogel. The third phase is drying in order to
prevent accumulation of gelous structure.

Aerogels produced with silica-based sol-gel method reportedly have a high
porosity. In this study, it is expected to have a higher porosity by employing a
material that has not been used before, and to synthesize an aerogel having
less thermal conductivity coefficient. Relevant research will reveal the optimum
mixing time, drying temperature, and the amount of material for the
production of the aerogel. Provided that expected results are acquired, the
aerogels produced might have applications in the fields like paints, plastics,
and textiles as insulating materials.
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Figure 1. Production of the aerogel.
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OZET

Son vyillarda gozenekli malzemeler endustri alaninda oldukca yaygin olarak
kullanilmaya baslanmisti. Bu nedenle gunimuzde gdzenekli malzemeler
uzerinde bir cok ar-ge calismasi yapilmaktadir. Gozenekli malzemeler
mikrogozenekli mezogobzenekli ve makrogdzenekli malzemeler olarak
siniflandiriilmaktadir.

Son yillarda Uzerinde pek cok calisma yapilmis gdzenekli malzemelerden bir
tanesi dunyanin en hafif katisi olarak bilinen aerojellerdir. Aerojeller, madde
icinde bulunan sivinin hava ile degisimi sayesinde elde edilen adeta stngeri
andiran silika bazli kati maddelerdir. Kister tarafindan ilk defa 1931 yilinda
sentezlenmistir. Aerojellerin %99,8" i havadan olusur. Bu da onlarin dusuk
yogunluklu yuksek gbézenek yapili, ylksek alanli ve distk termal iletkenlik kat
sayili olmalarini saglar. Termal iletkenlik katsayisinin disik olmasi aerojellerin
en gelismis fiber-glass yalitim malzemesinden 39 kat daha iyi yalitkan
olmalarini saglar.

Aerojeller cesitli maddelerden sentezlenebilir. Silika, aerojel Uretiminde en sik
kullanilan maddelerden bir tanesidir. Silika aerojeller genellikle sol-jel yontemi
ile silikon alkoksit, Tetraetil ortosilikat (TEOS), Tetrametil ortosilikat(TMQOS),
Polietoksidisilokson (PEDS), gibi maddelerden sentezlenmektedir. Bu projede
daha 6nce denenmemis olan fuller topragi kullanilacaktir. Fuller topragi, sulu
aliminyum silikatlarin degisimiyle olusan kaolindir. Sol-jel yéntemi laboratuvar
kosullarinda uygulamasi kolay olan bir metottur. Buyuk 6lcekli Uretimler icinde
kullanimi yayginlasmaktadir.  Sol-jel yontemi 3 basamaktan meydana
gelmektedir. Ilk asamada silika kaynagi ile sol hazirlanarak katalizor ile birlikte
jellesme meydana getirilir. ikinci asama vyaslandirima olarak adlandirilir.
Aerojele katihginin ve saglamhginin kazandirildi§i basamaktir. Uclinclii asama
ise jel yapisinin birikmesini onlemek amaciyla yapilan kurutmadir.

Silika bazli sol-jel yontemi ile Uretilen aerojellerin, yapilan arastirmalar sonucu
gozenekliliklerinin  yuksek oldugu saptanmistir Bu projede daha &nce
denenmemis bir madde secilerek daha fazla gézenek sayisi elde edilmesi, buna
baglh olarak termal iletim katsayisi daha disuk aerojel sentezlenmesi
beklenmektedir. Yapilan calismalar ile aerojel Uretimi icin optimum karistirma
suresi, kurutma sicakligi ve madde miktar belirlenecektir. Beklenen sonuclarin
elde edilmesi durumunda, olusturulan aerojeller, boya, plastik ve tekstil
sanayide yalitim malzemesi olarak kullanilabililecektir.
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Sekil 1. Aerojel Uretimi .
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ABSTRACT

In recent years, fluorescent dyestuffs are receiving a great deal of interest due to their
potential use in many application fields. 4,4-Difluoro-4-bora-3a,4a-diaza-s-indacene
(BODIPY) dyestuffs are one of these family of compounds having the mentioned
properties and due to their high quantum yield, high solubility, and the possibility of
obtaining several functional materials due to the presence of fluorophore groups, they
have been a popular topic to study. Because of different photochemical properties of
these groups having boron atoms, BODIPY dyestuffs have been on constant use in
areas like chemosensors, energy transfer cassettes, solar cells, photodynamic therapy,
laser dyes, and biological labelling. In this study, a BODIPY-type molecule was
syntheszed from an «,B-unsaturated carbonyl compound and the product was
characterized with fluorescence and *H-NMR methods.

Keywords

BODIPY, «,B-unsaturated carbonyl compounds, spectral characterization.



OZET

Son yillarda floresans o6zellik gosteren boyar maddeler bircok uygulama alanina sahip
olmasi nedeniyle hayli ilgi cekmektedir. 4,4-Difloro-4-bora-3a,4a-diaza-s-indasen (BODIPY)
boyar maddeleri bu 06zelligi gosteren bilesik sinifindan olup ylUksek kuantum verimi,
yuksek coézuanurluk, BODIPY florofor grup sayesinde cesitli fonksiyonel yapilarin elde
edilmesi gibi 6zelliklerinden dolayi arastirmacilarin ¢calisma konusu olmustur. Bor iceren
bu gruplarin degisik fotokimyasal 6zellikleri nedeniyle Bodipy boyalari kemosensérleme,
enerji transfer kasetleri, gunes pilleri, fotodinamik terapi, lazer boyalari ve biyolojik
etiketleme gibi pek cok alanda kullaniimaktadir. Bu tez calismasinda «,f doymamis
karbonil bilesiginden baslanarak BODIPY molekill elde edilmistir ve sentezlenen Urlinin
floresans, 1 H NMR, karakterizasyonu yapiimistir.

Anahtar Kelimeler
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ABSTRACT

The design and synthesis of new transition-metal catalyst precursors is a very
important subject that can provide high catalytic activity with low cocatalyst-to-
catalyst precursor (pre-catalyst) ratios and allows unprecedented control over
the polymer microstructure, producing new polymers with improved polymer
properties. The catalytic activity of transition metal Schiff base complexes
became compelling in synthesis of commercially important polymers. Schiff
base complexes of especially early transition metal ions (Ti, Zr, Hf) are efficient
catalysts both in homogeneous and heterogeneous reactions, the activity of
these complexes varied with the type of ligands, coordination sites and metal
ions. The non-metallocene complexes of zirconium and hafnium so called “post-
metallocene” complexes, such as the zirconium and hafnium phenoxyimine
complexes, bisimido pyridyl complexes and recently some Schiff Base
complexes bearing heterocycle donors such as furan, thiophene and pyrrole are
showing high efficiency in olefin polymerization.

In this study, perfluorophenyl ethylenediamine was synthesized by reacting
hexafluorobenzene with ethylenediamine in pyridine.
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F F pyridine F F
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Figure 1. Preparation of the primary amine with the reaction between
ethylene diamine and hexafluorobenzene.

The new Schiff base ligand was synthesized by the reaction between pyrrole-2-
carboxaldehyde and perfluoroethylene diamine in chloroform.

. F
F F
,{f "'.}\H/H F F chloroform
N * — ™ N~ +H,0
}._{ S HENVﬂN F MgSO, - H F
H ¢ overnight Ly F

Figure 2. Formation of the Schiff base between aldehyde and primary amine.



The synthesis of novel zirconium complex of Schiff base derivative of pyrrole
was achieved by the reaction of the Schiff base with THF adducts of zirconium

tetrachloride.
F T
3 F @H c
" Zr;CI
F

N THF N 4AACl
2Ty F * ZrCly - K.fNH

F

Figure 3. Synthesis of the zirconium complex with the reaction between the
schiff base and zirconium tetrachloride.

Later, starting from this new ligand a sodium salt and its zirconium complex
were synthesized.

F F
F F F F
N THF -
AN ForexcNaH — g N A~E oo+ H
F & = MNa
HN S Naﬁ 3 o F
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Figure 4. The reaction yielding zirconium complex and salt by the action of the

disodium salt of the pyrrole-containing schiff base and zirconium tetrachloride.
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OZET

Yeni gecis metal katalizor oncdullerinin tasarimi ve sentezi, dusuk yan
katalizor/katalizor oncult (6n katalizoér) oranlarn veren yuksek katalitik aktivite
saglayabilir ve polimer mikro-yapisi lUzerinde tahmin edilmeyecek bir kontrol
saglayarak gelismis polimer 06zelliklerine sahip yeni polimerler olusturabilir.
Gecis metal Schiff metal komplekslerinin katalitik aktiviteleri, ticari olarak
dnemli polimerlerin sentezinde cazip bir hale gelmistir. Ozellikle ilk gecis metal
iyonlart (Ti, Zr, Hf) icin Schiff bazi kompleksleri homojen ve heterojen
tepkimelerde etkili katalizorlerdir, bu komplekslerin aktivitesi ligandlarin
tlirtyle, koordinasyon bodlgeleriyle ve metal iyonlariyla degisiklik gosterir.
Zirkonyum ve hafniyumun “post-metalosen” kompleksleri gibi metalosen
kokenli olmayan kompleksler, oOrnek olarak zirkonyum ve hafniyumun
fenoksiimin kompleksleri, bisimido piridil kompleksleri ve son zamanlarda furan,
tiyofen ve pirol gibi heterohalka donoérleri bulunduran bazi Schiff bazi
kompleksleri olefin polimerlesmesinde yuksek etkinlik gostermektedir.

Bu calismada, heksafluorobenzen piridin icinde etilendiamin ile tepkimeye
sokularak perfluorofeniletilen diamin sentezlenmistir.

F F
F F  pyridine F F
HEN%NHE * K.CO HoN. o~ * HF
F Fooe N F
E overnight F

Sekil 1. Perfluorofeniletilen diamin bilesiginin sentezi.

Yeni Schiff bazi ligandi pirol-2-karboksaldehit ile perfluoroetilen diaminin
kloroformda tepkimeye sokulmasi ile elde edilmistir.



T F F
i/ \ H F F chloroform
M + — N~ +H,0
|,_| 5 H;N ~ N F MgSO, = H F
H ¢ overnight Ly~ F

Sekil 2. Aldehit ve primer aminden Schiff bazinin olusumu.

Pirolin Schiff baz turevinin yeni zirkonyum kompleksinin sentezi zirkonyum
tetrakloruriun THF katilma durdnleri ile Schiff bazi arasindaki tepkime ile

gerceklestirildi.
F i
F F @H A
n W .Zr\—'m

N THF N 44Cl
- w” F + Zr{:|4 h f\r‘ ! F
H NH F
F
HN™ s
F

Sekil 3. Schiff bazi ile zirkonyum tetraklorur arasindaki tepkimeden zirkonyum

kompleksinin olusmasi.

Daha sonraki asamada, bu yeni liganddan yola cikarak sodyum tuzu ve
zirkonyum kompleksi olusturan bir tepkime daha gerceklestirildi.
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Sekil 4. Pirol iceren Schiff bazinin sodyum tuzu Uzerinden zirkonyum

tetraklorur ile tuz c¢ikisi iceren tepkimesi.
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ABSTRACT

Polystyrene is one of commercial polymers with versatile usage. In order to improve
some properties of PS, some additives can be used and production of blends and
composites are common as well. These methods, due to the shorter time needed than
developing a new material, are preferred. Silicon carbide (SiC) is a semiconductor
material with high oxidation resistance and with high thermal conductivity.

In this study, SiC nanoparticles, which are not compatible with PS, are coated with PS
to render it compatible and by using these nanoparticles, PS nanocomposited having
SiC have been prepared with molten mixing method. For this reason, SiC nanoparticles
were first coated with PS. To prevent the agglomeration fo SiC nanoparticles in PS, the
coated SiC nanoparticles (PS/SiC) were prepared followed by determination of coating
percentage. This characterization was performed with analysis and TGA. Coated SiC
particles were added into the extruder without the need of external addition of a
compatibilizer and the homogeneity of the molecular distribution was examined. PS
was added 4% PS/SiC, extruder outputs were collected and pressed into pellets and
films were produced with hot press from these pellets. Similar experiments were
performed with SiC particles which were not coated. Thermal, morphologic and
mechanical properties of unadultareted PS, composite having 4% PS/SiC, and a sample
of PS with 4% uncoated SiC were investigated. These samples revealed that TGA,
microscopy and DMA analyses yielded better distribution in PS-coated SiC, along with
the observation of better mechanic strength and thermal behavior, and a
homogeneous microscopic appearance.
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OZET

Polistiren (PS) cok amach kullanilabilen ticari polimerlerdendir. PS’in birtakim
Ozelliklerini iyilestirmek icin baz katkilar kullanilabildigi gibi harman, kompozit
yapilmasi da yaygindir. Bu yontemler yeni bir malzeme gelistirmekten daha kisa
stUrede tamamlandigi icin tercih edilirler. Silisyum karbur (SiC) ise yuksek oksidasyon
direncine sahip, yuksel termal iletkenlikli yari iletken bir malzemedir.

Bu calismada, PS ile uyumlu olmayan SiC nanotanecikleri PS ile kaplanarak PS ile
uyumlu hale getirilmis ve PS uyumlu SiC nanotanecikleri kullanilarak SiC iceren PS
nanokompozitleri eriyik karistirma yontemi ile hazirlanmisti. Bu amacgla once SiC
nanotanecikleri PS ile kaplanmistir. SiC nanotaneciklerinin PS’de aglomerasyonunu
onlemek icin kaplanarak uyumlastirilmis SiC’ler (PS/SiC) hazirlandiktan sonra
kaplanma yuzdesi belirlenmistir. Bu karakterizasyon analitik yontem ve TGA ile
yapiimistir. Kaplanan SiC tanecikleri PS’e eriyik karistirma yontemiyle disaridan
uyumlastirici  katilmasina gerek olmadan ekstridere katilmis ve molekullerin
dagiliminin homojen olup olmadigi incelenmistir. PS’e %4 PS/SiC katilarak ektrider
ciktilar alinmis ve pelet haline getirilmis, peletlerden sicak preste film elde edilmistir.
Karsilastirma amacl kaplanmamis SiC tanecikleri ile de deney tekrarlanmistir. Katkisiz
PS, %4 PS/SiC iceren kompozit ve %4 kaplanmamis SiC iceren PS ile hazirlanan
orneklerin termal, morfolojik ve mekanik 6zellikleri incelenmistir. Bu 6rneklerde TGA,
mikroskop ve DMA kullanilarak yapilan karakterizasyonlarin sonucunda PS kaplanmis
(PS/SIiC) iceren PS 6rneginde dagihmin daha iyi gerceklestigi, érneklerin mekanik
dayanimlarinda ve termal davranislarinda iyilesme goézlendigi ve mikroskop
goruntulerinde dagilimin homojen oldugu belirlenmistir.

Anahtar Kelimeler
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ABSTRACT

Immobilization is performed in order to preserve the enzymic activity in catalytic
processes, to increase the thermal stability, to fortify the physical durability, and
enable re-usability. Therefore, the process becomes economically feasible and
advantageous due to the repeated usage of enzymes instead of an usage for only one
time.

In this study, we investigated the immobilization by cross-binding of Thermomyces
Lanuginosus (TL 100L) and Candida antarctica lipases. The effects of the pH value of
the medium (7.5 - 9.0) and the amount of glutaraldehyde (2-3 mL) in order to
immobilize Lipozyme TL 100L and PEG 600 was used as a precipitating agent. In the
immobilization process of Candida antarctica, in which ethanol was chosen to
precipitate, the pH of the medium was kept at 7.0 - 8.5 and the ratio of enzyme to
precipitating agent (1:10 - 1:18) was investigated. Immobilization was performed with
usage of Tris-HCI buffer for 24 hours. Immobilization yields were found to be 97% for
Lipozyme TL 100L at pH 8.5 and 3 mL of glutaraldehyde. For Candida antartica, the
yield was 93% at the same pH value and 1:14 enzyme / precipitating agent ratio. The
immobilized enzymes have the potential to be used as biocatalysts.

Keywords

Candida antartica, cross-binding, glutaraldehyde, lipase, Thermomyces lanuginosus,
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OZET

Katalitik proseslerde enzimlerin aktifligini korumak, 1sil kararlihgini arttirmak, fiziksel
dayanimini glclendirmek ve tekrar tekrar kullanimini saglamak amaciyla tutuklama
islemi gerceklestirilir. Boylece enzimlerin tek kullanim yerine defalarca kullanilmasina
olanak saglayarak ekonomik acidan avantaj elde edilmis olur.

Bu calismada, Thermomyces Lanuginosus (TL 100L) ve Candida antarctica lipazlarinin
capraz baglanarak tutuklanmasi arastirilmistir. Lipozyme TL 100L tutuklanmasi icin
ortam pH’I (7.5-9) ve glutaraldehit miktarinin (2-3 ml) etkileri incelenmis ve ¢okturtcu
olarak PEG 600 kullanilmistir. Cokturlcli olarak etanolin kullanildigi Candida
antarctica’'nin tutuklanmasinda ise, ortam pH’1 7-8.5 araliginda tutulmus ve
enzim/cokturtcd mol oraninin (1:10 - 1:18) etkileri incelenmistir. Tutuklama islemleri
Tris-HCI tamponu kullanilarak 24 saat sure ile yapilmistir. Tutuklama verimi, Lipozyme
TL 100L icin pH 8.5, glutaraldehit miktari 3 ml kosullarinda %97 iken, Candida
antarctica icin ayni pH degerinde ve enzim /¢oktlrlicli orani 1:14 degerinde %93
olarak bulunmustur. Tutuklanan enzimlerin biyokatalizér olarak kullanim potansiyelleri
vardir.
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