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ABSTRACT

Silicate layer modification has been done with the aim of improving mechanical and
thermal properties of PLA, then applying the modified polymer as biomedical material
compatible with human body. In Haake machine, PLA nanocomposite samples have been
synthesized by in-situ polymer method which covers silicate particles. FTIR and GPC
methods had been used to identify he homogenous level of OLA (M;,=5600 g/mol) generating
process. In addition, modified silicate surface had been analysized by SEM. The SEM results
showed that the best result in terms of layering capacity was found in Si/OLA 50%
masterbatch in different percentages. Through the thermal and mechanical analysis methods,
there was a homogenous distribution of dispersive particles thanks for the outer polymer.
Besides, part of material properties was reduced due to the easily thermal-degradable
characteristic of OLA. Overall, In-situ method is better in strengthening the abilities of
dispersity and biocompatibility than other modifying ones as well as lessening the thermal
influence in some processing ones. And it would have been better that the improvement in

PLA’s thermal degradation in melting mixing had been able to be analysized more.
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Nghién ciru ché tao vit liéu nanocomposite twong thich sinh hoc trén nén
PLA/silica — Pinh huéng ing dung trong linh vuc vat liéu y sinh
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Tém tit

Nghién ctru tip trung vao viéc xac dinh kha ning bién tinh bé mit silica dé cai thién
tinh chét co 1y va tinh chit nhiét ciia nhya nén PLA nham ung dung trong cac thiét bi hd tro y
sinh tuong thich sinh hoc véi co thé nguoi. Cac mau nanocomposite PLA nhan dugc tir qua
trinh tron Haake bang phuong phap tong hop insi-tu polymer bao boc hat silica. Panh gia sy
dong bd qua trinh téng hop OLA véi trong luong phan tir M,=5600 (M,,/M,, = 1) bang cac
phuong phép phan tich FTIR, GPC. Ngoai ra, bé mit silica bién tinh duoc quan sat thong qua
phuong phép do SEM, két qua cho thiy mau masterbatch Silica/OLA 50% c6 d6 phu bé mit
silica tot nhat v6i cac phan traim khac nhau. Phan tich tinh chét co 1y va tinh chat nhiét cho
thdy rang cac 16p boc polymer gitup phan tan déu cac hat don, tuy nhién do qua trinh giam cip
nhiét cia OLA tong hop tao ra su kém bén tinh chat vat liéu. Nhin chung, phuong phap insi-tu
gitip hd tro kha ning phan tan va tuong thich sinh hoc t6t hon so véi nhiéu phuong phéap bién
tinh khac va han ché dugc cac yéu td nhiét trong nhiéu phuong phap gia cong khac. Tuy
nhién, khuyét diém trong bai nghién ciru trén 1a kha nang giam cép nhiét ciia PLA khi tién

hanh tron néng chay.
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