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ABSTRACT

In this study carboxymethyl cellulose (CMC) reinforced by silica at concentrations from 2 to
15(w/w) have been prepared to investigate the optimal physicochemical properties.

The morphological structural and thermal properties of the CMC/ZnO-silica nano-
biomaterials were studied to analyze size-dependent interfacial properties and reactivity.
X-ray diffraction (XRD) technique was used to characterize the crystallographic structure
of the nano- biomaterial. XRD results showed that the silica and ZnO were homogenously
dispersed in the CMC matrix. Scanning electron microscopy (SEM) was used to evaluate
the ZnO nano particle settlement on silica surface. The thermal stability of CMC and the
novel nano-biomaterial was investigated by thermal gravimetric analysis (TGA). The
thermal stability of the nano-material was improved systematically with increasing
amounts of silica, up to a loading of 10 wt %. The hardness and the elastic modulus were

gradually enhanced with increasing silica concentration.
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OZET

Bu calismada, silika konsantrasyonu agirlikca 2 ile 15(w/w) arasi olacak sekilde
karboksimetil seltiloz (CMC)'a eklenip optimum fizikokimyasal 6zellikleri incelenmek
uzere hazirlanmisti.  CMC/ZnO-silika nano-biyomateryallerin  morfolojik ve termal
ozellikleri, boyuta bagh reaktivite ve araylzey o6zelliklerini aciklamak icin cahsildi.Nano-
biyomalzemenin Kristal yapisinin incelenmesinde X 1sini difraksiyonu (XRD) teknigi
kullanildi. XRD sonuclar , silika ve ZnO’nun CMC matriks icerisinde homojen bir sekilde
dagildigini gosterdi.  Silika  ylUzeyindeki ZnO  naotaneciklerinin  yerlesiminin
hesaplanmasinda Taramal Elektron Mikroskobu (SEM) kullanildi. CMC ve yeni nano-
biyomalzemenin termal kararliigi Termal Gravimetrik Analiz (TGA) ile incelendi.
Nanomateryalin termal kararlihgi, silika miktarinin agirlikca %10 a varan ylklemesinin
artmasiyla ile sistematik olarak arttinldi. Sertlik ve elastik modulleri artan silika
konsantrasyonu ile arttinlidi.
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