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ABSTRACT

In recent years, new materials with advanced properties has attracted great interest in
technological applications. The main reason for this is because of the increasing number
of people who is dependent of technology-based consumption. Some of the important
advanced properties for these new materials are  mechanical, barrier and thermal
stability. To be successful in preparing a new material with advanced properties, the size
of the nanoparticles and its dispersion into the host matrix is extremely important [1-3].
In this study, Carboxymethyl Cellulose (CMC)/silica nano-biocomposite is prepared with a
simple chemical method. As a nanofiller silica is used. Iron oxide nanoparticles are
embedded into CMC. To reach, well distribution in nano scale of both silica and iron
oxide, different amounts of inorganic phase are studied. Distribution of both silica and
iron oxide are determined by Scanning Electron Microscopy (SEM) technique. To establish
the crystal structure of iron oxide nanoparticles X-Ray Diffraction (XRD) technique is used.
Homogenous distribution and The particles appeared dispersed uniformly in CMC. The anti-
bacterial property of the new surface is examined against the gram-negative Escherichia
coli. The antibacterial activity of the surface is largely dependent both on the dimension
and the dispersion of iron oxide nanoparticles.
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OZET

Son vyillarda, teknolojik uygulamalarda gelismis 6zellikli yeni malzemelere ilgi oldukca
artmistir. Bunun temel nedeni, teknoloji tabanh tiketime bagh insan sayisinin artmasidir.
Bu yeni malzemeler icin bazi 6nemli gelismis 6zellikler ise mekanik, bariyer ve termal
kararhhktir. Gelismis 6zelliklere sahip yeni bir malzemenin hazirlanmasi basarili olmak igin,
nanopartikillerin buyukligu ve ev sahibi matriks igine dagilim son derece 6nemlidir [1-3].
Bu calismada, karboksimetil seliloz (CMC) / silika nano biokompozit basit bir kimyasal
yontem ile hazirlanir. Silika nano-dolgu gibi bir kullanilir. Demiroksit nanotanecikler CMC
icine gémdalurler. Silika ve demiroksit nano 6lcekte iyi dagilima ulasmak icin, inorganik faz
farkh miktarlarda calisiimistir. Silika ve demir oksidin dagilimi Tarama Elektron Mikroskobu
(SEM) teknigi ile tespit edilir. Demiroksit nanotaneciklerin kristal yapisini anlamak icin X-
Isini (XRD) teknigi kullanilir, Homojen dagilim ve partikiller CMC icinde homojen olarak
dagilmi gordlir. Yeni ylzeyin anti-bakteriyel 6zelligi gram-negatif Escherichia coli karsi
denenir.

Yuzeyin antibakteriyel aktivitesi buyuk olcude boyut ve demiroksit nanotaneciklerin
dagilima baghdir.
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