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In this research, the effects of pH and Ti/Si atomic ratio of titanium-silicon binary
mixed oxide (Ti,Siy) on structural and physical properties of Ti,Si, mixed oxide were
studied using sol-gel method. The Ti,Si, mixed oxide was used as filler for PLA. Titanium
(IV)isopropoxide (TTIP) and tetraethylorthosilicate (TEOS) were used as Ti and Si
precursor, respectively. The structural and physical properties were studied. The
chemical structure of Ti,Si, mixed oxide was confirmed by #Si-NMR and FTIR. The
averaged diameter of T,(Siz, mixed oxide was in range of 131-150 nm. Ti;,Sis, mMixed
oxide showed specific surface area, Sger of 569.70 m?g™ and pore volume of 1.42 cm®g
! have been obtained.

PLA/Ti,Siy, PLA/silk fibroin (SF), and PLA/Ti,Si,/SF composite films were prepared
by solution film casting method at 1, 3, and 5 wt.% of Ti,Si;, mixed oxide for PLA/Ti,Si,
composites and 1,3, 5 wt.% of SF For PLA/SF and PLA/Ti,Si,/SF composites. Mechanical,
morphological, thermal, and degradation properties were investigated. And
antimicrobial activity of all PLA/Ti,Si, composites were evaluated as well.

The addition of 3 wt.% of Ti;;Siso mixed oxide into PLA film improved the tensile
strength and Young’s modulus of PLA. The incorporation of 5wt.% of Ti;(Sis, decreased
the cold crystallization temperature and increased degree of crystallinity of PLA. In
addition, 97PLA/5Ti;oSis, improved efficiency of photocatalytic activity of PLA. TiSi,
nanoparticles were able to remove UV light, particularly TizoSiso enhanced a stronger
higher UV-shielding potential. Furthermore, PLA with the addition of TiO, and Ti;Sis
exhibited excellent antibacterial effect on gram-negative bacteria (E. coli) and gram-
positive bacteria (S. aureus) indicating the improved antimicrobial effectiveness of PLA
nanocomposites.

To prepare PLA/SF and PLA/TIi,Si,/SF composite, silk fibroin (SF) powder can be
prepared in-house by re-dissolving in CaCl, solution at 100°C. All of PLA/SF and



composite showed the higher elongation at break than neat PLA, especially at 3wt.%
of SF while the tensile strength and Young’s modulus were lower than PLA. By adding
SF and TizSis, tensile strength and Young’s modulus of PLA were increased. Water
vapor transmission rate (wwtr) of PLA was significantly increased by incorporation of SF
due to the hydrophilicity of SF. Moreover, opacity of PLA/SF, and PLA/Ti,Si,
composites increased with increasing SF content and exhibited good preventing against
UV-Visible light. All of PLA composites incorporating with SF and TizSis exhibited much
higher weight loss as a function of time than neat PLA. The weight loss of PLA/SF

nanocomposite was also found to increase with increasing SF content.
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