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ABSTRACT

THE SALTING EFFECT ON
THE KINETIC OF EMULSIFIER-FREE POLYMERIZATION
AND
ON THE FEATURES OF POLYMERIC PRODUCT

Seda CAN
Balikesir University, Institute of Science, Departmant of Chemistry

(Master Thesis/Supervisor: Yrd.Do¢.Dr.Taner TANRISEVER)

Balikesir, Turkey, 2003.

The emulsifier-free emulsion polymerization of methyl methacrylate (MMA)
was carried out with K»S;0g as initiator in the presence of salts (NaCl, NaBr, LiCl,
Na,S0s, MgCl,, CaCl,, BaCly) at 75 °C and investigated the effect of salt on kinetics of
polymerization, average molecular weight of polymer and bead size. Average molecular
weight of polymer was determined using Gel-permeation chromatography  and
measuring viscosity, and bead size was determined using scanning electron microscopy.
It was found that with increasing concentration of the salt, polimerization rate and
average molecular weight of polymer decrease, bead size increase. It was observed that
electrolytes having the same ionic strength, have different effects on polimerization and
the features of polymer. At the same electrolyte concentration, as increased Stokes radii
of cation of salts that not react with another chemicals in polymerization,
polymerization rate and average molecular weight of polymer decreased, polymer
particle diameter increased. However, special effect of another salts having chemical

interaction also was investigated.

Keywords: methylmethacrylate / emulsifier-free emulsion polimerization/ ionic strength
electrolyte / salting effect / Stokes radii
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OZET

EMULGATORSUZ EMULSIYON POLIMERIZASYONU KINETIGI VE
POLIMERIK URUNUN OZELLIKLERI UZERINE TUZ ETKISI

) Seda CAN
Balikesir Universitesi, Fen Bilimleri Enstitiisii,
Kimya Anabilim Dal

(Yiiksek Lisans Tezi/Tez Damismam : Yrd. Dog. Dr. Taner TANRISEVER)
Balikesir, 2003.

Metil metakrilatin (MMA) emiilgatorsiiz emiilsiyon polimerizasyonu, 75 °C de,
K>S,05 baslaticis1 kullanilarak ve ortama gesitli tuzlar (NaCl, NaBr, LiCl, Na;SOs,
MgCl,, CaCl,, BaCly) ilave edilerek gergeklestirilmis ve polimerizasyon kinetigi,
polimerin ortalama molekiil agirliklar1 ve boncuk boyutu iizerine etkileri arastirilmistir.
Molekiil agirliklari, Jel gegirgenlik kromotografisi ve vizkozite dlgiimleri yapilarak,
boncuk boyutlari ise SEM fotograflar1 gekilerek belirlenmistir. Genellikle tuz
konsantrasyonu arttikga polimerizasyon hizi ve molekiil agirhgn azalirken boncuk
boyutu biiyiimiistiir. Aym iyonik siddeti saglayan tuzlarin aym etkileri olusturmadigi
g6zlenmistir. Ayni konsantrasyonda, herhangi bir kimyasal etkilesime girmeyen tuzlarin
katyonlarimin Stokes yarigap1 arttik¢a polimerizasyon hizi ve molekiil agirhg azalirken,
boncuk boyutu biiyiimiistiir. Ayrica kimyasal etkilesimlere sahip diger tuzlarin ortaya
¢ikardigi 6zel durumlar da incelenmigtir.

Anahtar Sozciikler : metilmetakrilat / emiilgatorsiiz emiilsiyon polimerizasyonu/ iyonik
siddet/ elektrolit / tuz etkisi/ Stokes yarigap1
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ABSTRACT

THE SOLVENT EFFECT ON
THE KINETIC OF EMULSIFIER-FREE POLYMERIZATION
AND
ON THE FEATURES OF POLYMERIC PRODUCT

Nihan KANDEMIR
Balikesir University, Institute of Science, Departmant of Chemistry

(Master Thesis/Supervisor : Yrd. Dog. Dr. Taner TANRISEVER)
Balikesir, Turkey, 2007

The emulsifier-free emulsion polymerization of methyl methacrylate (MMA)
and buthyl acrylate (BA) was carried out with K»S8,03 as initiator in the presence of
alcohols (CH;0H, CoHsOH, C3H;,0H) at 75 OC and investigated the effect of solvent
on kinetics of polymerization, average molecular weight of polymer and bead size.
Average molecular weight of polymer was determined using Gel-permation
chromatography and bead size was determined using scanning electron microscopy.
It was found that with increasing concentration of the alcohol, polymerization rate
increase and average molecular weight of polymer and bead size decrease. As the
alcohol concentration increases, solubility of butylacrylete increases more than
solubility of methylmetacrylate therefore, increase in polymerization rate of
butylacrylate is higher than metylmetacrylate’s. Moreover, [S)/[M] versus 1/ DPn
graphics were drawn, also chain transfer constants to solvent is calculated by means
of the slope of curve of these graphics. Furthermore it is observed that, chain
transfer constants show a increasing trend from metanol to propanol. Finally, it is
observed that, as the chain transfer constants increase, polymerization rates
decrease.

Keywords : methylmethacrylate / buthylacrylate / emulsifier-free emulsion
polymerization / solvent effect / chain transfer constant
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OZET

EMULGATORSUZ EMULSIYON POLIMERIZASYONU KiNETIGI VE
POLIMERIK URUNUN OZELLIKLERI UZERINE COZGEN ETKISi

. Nihan KANDEMIR
Balikesir Universitesi, Fen Bilimleri Enstitiisii
Kimya Anabilim Dal

(Yiiksek Lisans Tezi/Tez Damismani : Yrd. Dog. Dr. Taner TANRISEVER)
Balikesir, 2007

Metil metakrilat (MMA) ve biitilakrilatin (BA) emiilgatorsiiz emiilsiyon
polimerizasyonu, 75 °C de, K,S,0s baslaticist kullanilarak ve ortama farkli alkoller
(CH3;0H, C;HsOH, C;H;0OH) ilave edilerek gergeklestirilmistir ve polimerizasyon
kinetigi, polimerin ortalama molekiil agirliklari ve boncuk boyutu tizerine etkileri
aragtirllmigtir.  Molekiil agirliklari, Jel gegirgenlik kromotografisi ile, boncuk
boyutlar1 ise SEM fotograflari cekilerek belirlenmistir. Genellikle alkol
konsantrasyonu arttik¢a polimerizasyon hizi artarken molekiil agirligi ve boncuk
boyutu kiigiilmiistiir. ~ Biitilakrilatin ¢oziiniirliigii, alkol konsantrasyonu arttikga,
metilmetakrilata gore daha da artmis dolayisiyla polimerizasyon hizindaki artis
metilmetakrilata gére daha fazla olmustur. Bunun yani sira [S)/[M] ye karst 1/ DPn
grafikleri gizilmis; egimlerden, ¢oziiciiye zincir transfer sabitleri degerleri ile orantili
degerler bulunmus ve metanolden propanole artis gosterdigi goriilmiistiir. Zincir
transfer sabitlerindeki artmayla birlikte reaksiyon hizinda azalma gézlenmistir.

Anahtar Sozciikler : metilmetakrilat / biitilakrilat / emiilgatorsiiz emiilsiyon
polimerizasyonu / solvent etkisi / zincir transfer sabiti
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ABSTRACT
NEW WEB TOOL FOR LECTURERS
Veli AKCAKAYA

Balikesir University, Institue Of Science,
Department of Computer Education and Instructional Technology

(M.Sc. Thesis / Supervisor: Assist. Prof. Dr. Taner TANRISEVER)

Balikesir, 2006

The development of computer and Internet Technologies affects education as
it is in all parts of the life. It comes into existence that educators who are essential
part of the education systems have to adopt these developments Thus; educators may
have an opportunity to transform information more efficiently by using web
technologies.

The aim of this research is to develop a tool that meets educators’ basic needs
in web page design. The graphics of the tool was designed using Adobe Photoshop
whereas for page design Macromedia Dreamweaver was used and the source code

was written in Quanta Plus software.

A 20 item Likert type questionnaire was administered to the educators who
used the web tool in order to get their ideas. The data were collected from 35
educators who used and filled the questionnaire and analyzed statistically. The
shortcomings of the web tool were removed according to the feedback received from
the educators. As a consequence of collected opinions, it is decided that the web tool
will have a contribution to the education.

Keywords: Content Management System, Learning Management System, Web
Design Tool, Distance Education
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Geligen bilgisayar ve Internet teknolojileri hayatin her alanim oldugu gibi
egitimi de etkilemektedir. Egitimin vazgegilmez 68esi olan egitimcilerin de bu
gelismelere uyum saglamas: gerekliligi ortaya ¢ikmistir. Bu dogrultuda egitimciler,
web teknolojilerini kullanarak okuldaki egitim — 6gretim faaliyetlerini ¢cok daha
verimli hale doniistirme sansina sahip olmaktadirlar.

Bu ¢alismanin amaci egitimcilerin web sayfa tasarimindaki temel ihtiyaglarini
kargilayacak bir aracin gelistirilmesidir. Bu arag¢ igerisinde kullanilan grafikler
Adobe Photoshop, web sayfalarinin gérsel tasarimi Macromedia Dreamweaver ve
kaynak kod yazimi da Quanta Plus uygulamasi ile gergeklestirilmistir. Gelistirilen
web aracini egitimcilerin kullanmalar saglanmistir.

Web aracini kullanan egitimcilerin goériislerinin alinabilmesi i¢in gelistirilen
20 maddelik Likert tipi anket uygulanmistir. Web aracim kullanan ve anketi
cevaplandiran 35 egitimciden alinan doniitler gercevesinde anket istatistiksel
yontemlerle degerlendirilmis ve gelistirilen web aracinin ortaya cikan eksikleri
giderilmistir. Sonug olarak, eksikleri olmasina ragmen genel anlamda kullanilabilir
bir ara¢ oldugu gorusi elde edilmistir.

Anahtar Kelimeler: Igerik Yonetim Sistemleri, Egitim Yoénetim Sistemleri, Web
Tasarim Araci, Uzaktan Egitim
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ABSTRACT

THE DEVELOPMENT OF A TOOL AIMED AT
THE EVALUATION OF THE PUBLIC INSTITUTIONS WEBSITES
UNDER THE CIRCULAR 2007/4

Erkan DURAN

Balikesir University, Institute of Science
Department of Computer Education and Instructional Technology

(M. Sc. Thesis / Supervisor: Assist. Prof. Dr. Taner TANRISEVER)

Bahkesir, 2008

The aim of this study is developing a tool aimed at evaluation of public
institutions websites according to “Public Institutions Websites Guide™ which is
prepared by The Scientific and Technological Research Council of Turkey -
Marmara Research Center and published with circular 2007/4 of The Office of The
Prime Minister.

Firstly in this study, a PHP class which is able to evaluate according to
criterions which determined under the guide was written. Afterwards, a tool works
by using this PHP class was developed.

After developing PHP class and the tool, 35 public institutions website main
pages were evaluated with this developed tool which is available at
“http://webtest.balikesir.edu.tr” according to criterions in four main categories as
being “Content (Minimum)” , “Design (Accessibility)” , “Design (Techinical
Properties) ” and “General View ”. At the result of evaluations, it was come out that
these web pages provided almost all of the criterions related with minimum content.
But, it was also come out that these web pages have deficiencies for both standards
and accessibility according to criterions in other three main categories.

Keywords: Webpage Evaluation Tool, Websites Guide, W3C, Web Standards,
Accessibility, e-Government
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KAMU KURUM VE KURULUSLARI INTERNET SiTELERiNiN
2007/4 SAYILI GENELGE KAPSAMINDA DEGERLENDIRILMESINE
YONELIK BiR ARAC GELISTIRILMESI

Erkan DURAN

Balikesir Universitesi, Fen Bilimleri Enstitiisii,
Bilgisayar ve Ogretim Teknolojileri Egitimi Anabilim Dah

(Yiiksek Lisans Tezi / Tez Damismani: Yrd. Dog. Dr. Taner TANRISEVER)

Balikesir, 2008

Bu ¢alismanin amaci, Tiirkiye Bilimsel ve Teknolojik Aragtirma Kurumu -
Marmara Arastirma Merkezi tarafindan hazirlanan ve 2007/4 sayili Bagbakanlik
genelgesi ile yayimlanan “Kamu Kurumlari Internet Sitesi Kilavuzu” kapsaminda
kamu kurum ve kuruluslar1 internet sitelerini degerlendirmeye yonelik bir arag
gelistirilmesidir.

Calismada oncelikle s6z konusu kilavuz kapsaminda belirlenen kriterlere gore
degerlendirme islemlerini yapabilen bir PHP class’1 (simf1) yazilmis, sonra da bu
class’1 kullanarak galisan bir arag gelistirilmigtir.

Class’in ve aracin gelistirilmesinin ardindan, 35 kamu kurum ve kurulusu
internet sitesi ana sayfasi, “http://webtest.balikesir.edu.tr” adresinde yer alan
gelistirilmis bu ara¢ ile “Igerik (Asgari)”, “Tasarim (Erisilebilirlik)”, “Tasarim
(Teknik Ozellikler)” ve “Genel Gériiniim™ olmak iizere dort ana bashktaki kriterlere
gore degerlendirilmistir. Degerlendirmeler sonucunda, bu web sayfalarinin; asgari
icerik ile ilgili kriterleri bilyiik 6l¢iide sagladiklari ancak diger ii¢ ana baghkta yer
alan kriterlere gore hem standartlar yoniinden, hem de erisilebilirlik y&niinden
eksiklerinin oldugu ortaya ¢ikmistir.

Anahtar Sozciikler: Web Sayfas1 Degerlendirme Araci, Internet Siteleri Kilavuzu,
W3C, Web Standartlar, Erisilebilirlik, e-Devlet
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ABSTRACT

SYNTHESIS AND CHARACTERIZATION OF SUPERPARAMAGNETIC IRON
OXIDE NANOPARTICLES USING IRON OLEATE PRECURSOR OBTAINED BY
SOLVOTHERMAL METHOD
Fatmahan OZEL
Balikesir University, Institute of science, Department of Physics
M.Sc Thesis / Supervisors: Doc.Dr Hakan KOCKAR,
(Yrd.Doc.Dr Taner TANRISEVER)

Balikesir, 2009

Iron oxide nanoparticles were synthesized by thermal decomposition of iron oleat
precursor. The precursors were prepared with a solvothermal method developed in
this study and the standard procedure, respectively. In solvothermal reaction, a
teflon-lined stainless steel autoclave was used and heated to 200 °C at different
conditions. The relative saturation magnetization, M; of the nanoparticles obtained
from the magnetisation curves measured by vibrating sample magnetometer (VSM)
increased with the mean sizes obtained from the transmission electron microscopy
(TEM) decreased as the OA increased, and coercivity, He was not seen on the curves
and hence the particles are superparamagnetic. Besides, the obtained precursor was
purified and OA is used as a surfactant during the synthesis process of nanoparticles.
The relative M, values have a wider range (4.8 emu/g to 33.22 emu/g) with the
coercivities up to 30.28 Oe depending on the conditions. The sizes were 8.2+2.2 nm
and 8.3+1.9 nm. They all have almost spherical shapes irrespective of purification.

The effect of the solvents on the nanoparticles was also studied using the 10
precursor prepared with the standard procedure. The iron oxide nanaoparticles were
synthesised at different conditions. X-ray diffraction (XRD) confirmed the iron oxide
structure. The particles that have the dominantly spherical and cubic nanoparticles
were between 9.5+1.7 nm and 16.5+2.3 nm when using 1-hekzadecene. Synthesized
nanoparticles in 1-hexadecene have a broader variation in the relative M; changing
from 14.3 emu/g to 57.3 emu/g whereas large relative M (31.6 emu/g-68.2 emu/g) is
obtained when synthesised in the triethylene glycol monobutyl ether. In the same
sequence, coercivities are up to 5.1 Oe and zero, respectively indicated that they have
superparamagnetic nature. After dispersing particles in a solvent, it is seen that the
coercivity decreased as the isolation of the particles have been increased and hence
reduced the interactions between the particles in the solution.

The mean particle sizes by TEM are in consistent with the ones calculated from
the XRD patterns. It may be concluded that a rise in the relative M; values were
achieved depending on the synthesis conditions. However, they are smaller than the
absolute M. of the bulk iron oxide particles due to the existence of the OA as a
diamagnetic surface layer. This migth be because FT-IR and TGA revealed that OA
molecule on all samples was adsorbed as a single layer.

Keywords: Iron oxide nanoparticles; Thermal decomposition; Superparamagnetism.
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KULLANARAK SUPERPARAMANYETIK DEMIR OKSIT
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Balikesir, 2009

Demir oksit nanopargaciklari, demir-oleatin termal parcalanmasiyla
sentezlendi. Demir oleat, bu galismada gelistirilen solvotermal metodla ve klasik
metodla elde edildi ve demir oksit nanopargaciklarimin sentezinde kullanildi.
Solvotermal sentezde, basingli kaplar kullanildi ve kaplar 200 °C’de tutularak farkli
sentez sartlarinda demir-oleatlar sentezlendi. Nanopargaciklarin bagil doyum
manyetizasyonu, M; titresimli numune magnetometresinden (VSM) alinan
manyetizasyon egrilerinden elde edildi. Ve M; degeri boyut arttik¢a artti. Ortalama
boyut gegirmeli elektron mikroskobuyla (TEM) elde edildi ve boyut oleik asit
miktan arttikga azaldi. Manyetizasyon egrilerinde koersivite, H. goriilmedi ve bu
nedenle de siiperparamanyetik nanopargaciklar elde edildi. Ayrica demir oleat
yikama islemine tabi tutularak nanopargacik sentezinde kullamldi.Sentez sirasinda
surfaktan olarak oleik asit ilave edildi. Reaksiyon sartlarina bagh olarak 30.9 Oe’e
kadar H, iceren genis M; dagilimina(4.8-33.22 emu/g) sahip, 8.2+2.2 nm ve 8.3+1.9
nm boyutlarinda pargaciklar elde edildi. Yikama islemine bagli olmaksizin biitlin
orneklerde kiiresel pargaciklar elde edildi.

Klasik yontemle elde edilen demir oleatlar kullanilarak ¢dziiciiniin
nanopargaciklar {izerindeki etkileri incelendi. Demir oksit nanopargaciklar farkl
sartlarda sentezlendi. 1-hekzadeken ¢6ziiciisii kullanildiginda 9.5+1.7 nm ve
16.542.3 nm arasinda daha ¢ok kiiresel ve ayrica kiibik nanopargaciklar
sentezlendi.1-hekzadeken kullanildiginda 14.3 emu/g-57.3 emu/g arasinda degisen
M; degerleri elde edilirken, trietilen gliko monobiitil eter kullanildiginda ise 31.6-
68.2 emu/g arasinda degisen bagil M; degerleri elde edildi. H.'nin ise sirasiyla en ¢ok
5.1 Oe ve 0.4 Oe oldugu goriildii. Pargaciklar ¢oziicii i¢inde dispers edilerek 6l¢iim
alindiginda pargaciklar arasi etkilesim azaldigindan koersivite degerleri kayboldu.

TEM’den elde edilen boyutlarla XRD’den hesaplanan boyutlarin uyumlu
olduklar goriildii. Bagil M; degerleri sentez sartlarina bagli olarak arttirilabilmistir.
Buna ragmen, pargacik yiizeylerinde diyamanyatik oOzellikte oleik asit
bulundugundan, bulk demir oksit par¢aciklarina kiyasla daha kiigiik M degerleri elde
dilmistir.  FT-IR spektrumlan ve termogravimetrik analiz sonuglan oleik asit
molekiillerinin, pargacik yiizeyine tek tabaka olarak kaplandigim1 gostermektedir.

ANAHTAR SOZCUKLER: Demir oksit nanoparcaciklari; Termal pargalama;
SIperparamanyetizma.
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ABSTRACT

THE SYNTHESIS OF LATEX CONTAINING SUPERPARAMAGNETIC NANO-
MAGNETITE AND THEIR CHARACTERIZATIONS

Seda BEYAZ
Balikesir University, Institute of Science, Department of Chemistry

(Ph. D. Thesis/Supervisors: Assist. Prof. Dr. Taner TANRISEVER,
Assoc. Prof. Dr. Hakan KOCKAR)

Balikesir, Turkey, 2009.

The purpose of the study is to synthesize superparamagnetic latex using
emulsifier-free emulsion polymerization system. Magnetite nanoparticles were
prepared by coprecipitation and the effect of pH, temperature, Fe(ll)/Fe(lll) rate,
stirring rate and medium (nitrogen or air) on the particle size and the size
distribution were examined. The x-ray diffraction (XRD) patterns and the
hysteresis loops of the particles showed that they are magnetite and
superparamagnetic, respectively. The sizes were consistent with the one
calculated from the XRD patterns and vibrating sample magnetometer (VSM)
curves. The diameter of nanoparticles used in the polymerization was found to
be 9.064 nm by the high resolution transmission electron microscopy (HRTEM).
The emulsifier-free emulsion polymerization of methyl methacrylate was carried
out with potassium persulfate, with adding the acidic fluid of magnetite
nanoparticles at the various time intervals of the polymerization. The influence of
the monomer and initiator concentration, the stirring rate, the flow rate and the
adding time and the magnetite amount on the average molecular weight of
polymers (Mn), saturation magnetization of latex (Ms) and polymeric bead sizes
(DL) were studied. The presence of magnetite inside polymeric bead was
indicated by HRTEM. To dynamic light scattering analysis, DL values were 125
nm — 411 nm with PDI:0.002-0.433. Mn and Mw/Mn rate were measured as 30-
113 kg/mol and 1.75-3.20 using gel permeation chromatography, respectively. It
is seen that the surfaces of the magnetite were reacted with the different radical
species in polymerization medium. Hence Mn, DL and Ms were affected by the
efficiency of the reactions.

Keywords: Magnetite nanoparticles / superparamagnetic latex / emulsifier-free
emulsion polymerization / methyl methacrylate / potassium persulfate
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SUPERPARAMANYETIK NANO-MANYETIT iGEREN LATEKS ELDESI VE
KARAKTERIZASYONU

. Seda BEYAZ
Balikesir Universitesi, Fen Bilimleri Enstitiisii, Kimya Anabilim Dali

(Doktora Tezi/Tez Danismanlari : Yrd. Dog. Dr. Taner TANRISEVER,
Dog. Dr. Hakan KOCKAR)

Balikesir, 2009.

Sunulan calismada, emiilgatérsiiz emiilsiyon polimerizasyon sistemi
kullanilarak ~ superparamanyetik lateks sentezi hedeflenmistir.  Manyetit
nanopargaciklar ortak ¢oktirme yo6ntemiyle sentezlenmis ve pH, sicaklik,
Fe(ll)/Fe(lll) orani, karigtirma hizi ve ortam (azot veya hava) parametrelerinin
pargacik boyutu ile boyut dagilimi Gzerine etkisi incelenmistir. Parcaciklarin X-
isinlart kinmim (XRD) grafigi ve histerisis egrileri onlarin siiperparamanyetik
manyetit kristaller oldugunu gostermistir. XRD verilerinden hesaplanan boyutlar
le titresimli numune manyetometresinin (VSM) histerisis egrilerinden
hesaplanan  boyutlar tutaridir.  Polimerizasyonda  kullanilan manyetit
nanoparcaciklarinin gapi, yiksek ¢ézunrliklii elektron mikroskobuyla (HRTEM)
9.064 nm olarak bulunmustur. Metil metakrilatin emiilgatérsiiz  emiilsiyon
polimerizasyonu, potasyum persilfat  baslaticisi kullanilarak  ve
polimerizasyonun cesitli zamanlarinda sisteme manyetit nanopargaciklarinin
asidik dispersiyonu ilave edilerek gerceklestirilmisti. Monomer ve baslatici
derigimi, karigtirma hizi, manyetitin eklenme hizi ve zamani ile manyetit
miktarinin, polimerin ortalama mol agirligi (Mn), lateksin doyum manyetizasyonu
(Ms) ve lateks icindeki polimerik boncuklarin boyutu (DL) tizerine etkileri
arastinimistir. Dinamik 11k sagiimasi analizine gére 125 nm ile 411 nm boyutlari
arasinda (PDI:0.002-0.433) polimerik boncuklar elde edilmistir. Polimerik boncuk
icindeki manyetit varligi HRTEM ile belirlenmistir. Jel gegirgenlik kromotografisi
kullanilarak, Mn degerleri 30 kg/mol ile 113 kg/mol ve Mw/Mn orani 1.75 ile 3.20
araliginda bulunmustur. Elde edilen sonuglar, manyetit yiizeylerinin, ortamdaki
radikalik tirlerle cesitli reaksiyonlara girdigini ve bu reaksiyonlarin etkinligine
oagli olarak Mn, DL ve Ms degerlerinin degistigini gostermistir.

Anahtar Sézciikler: Manyetit nanoparcaciklari / siiperparamanyetik lateks /
emulgatérsiiz emilsiyon polimerizasyonu / metil metakrilat / potasyum persiilfat
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KiMYA ANABILIM DALI
(TEZ DANISMANI: DOC. DR. TANER TANRISEVER)
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Cesitli birim uzunluklardaki polimer zincirleri 3 boyutlu oOrgii icerisine c¢esitli
konformasyonlarda yerlestirilmistir. Yerlesmeden sonra zincirlerin bu 6rgii igerisindeki
3 boyutlu hareketi Monte Carlo Metodu ile simiile edilmistir. Simiilasyonun ilerlemesi
sirasinda simiilasyon ortaminin teta sartlarinda oldugu, zincir ve ¢oziicii tiirleri arasinda
herhangi bir etkilesmenin bulunmadigi distinilmiistiir. Her bir Monte Carlo Adimi
sonrast zincirlerin aldigi konformasyonlar belirlenmistir. Bu konformasyonlar goz
Onune alinarak goreli zamana karsi zincir biyikliginde meydana gelen degisim
incelenmistir. Bu degisim her bir adimdan sonra Ugtan uca uzunluk degerinin
hesaplanmasiyla belirlenmistir. Simiilasyon ortam1 FreeBSD 8.4-RELEASE isletim
sistemi yukli 1024 MB fiziksel hafiza, Intel Pentium 4 3.00 GHz sunucu olup,

similasyon dili olarak PHP 5.5.8 programlama dili kullanilmistir.

ANAHTAR KELIMELER: Monte Carlo metodu, kendinden sakmarak yiiriime, ugtan

uca uzunluk, Flory — Huggins teorisi



ABSTRACT

SIMULATION OF A SINGLE POLYMER CHAIN RANDOM MOTION IN
SOLUTION
MSC THESIS
AYSE MARTIN
BALIKESIR UNIVERSITY INSTITUTE OF SCIENCE

CHEMISTRY
(SUPERVISOR: ASSOC. PROF. DR. TANER TANRISEVER ]

BALIKESIR, MAY - 2015

Polymer chains in various unit length are placed in 3 dimension lattice with different
conformations. After than, 3 dimension motion of chains are simulated by using Monte
Carlo Method. During the simulation, it is thought that simulation medium is theta
conditions and there is no interaction between chain and solvent molecules. After each
Monte Carlo Step, conformation of chain is established. According to conformations,
change of chain size and end to end distance are calculated. Simulation medium was
FreeBSD 8.4-RELEASE operating system, 1024 MB physical memory, Intel Pentium 4

3.00 GHz server. Simulation language was PHP 5.5.8 programming language.

KEYWORDS: Monte Carlo method, self-avoiding walk, SAW, end to end distance,
Flory Huggins theory



