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The Study of The mechanical, Thermal and Antibacterial Properties of
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The purpose of this study is the improvement of the mechanical, thermal, and anti-bacterial properties of
the Polylactic Acid (PLA)/Chitosan films by adding the Titanium Oxide nanoparticles. The titanium oxide
nanoparticles in content of 1, 3, and 5 wt.% were added into PLA/Chitosan matrix. Tensile test for
determining the tensile strength, elastic modulus and elongation, Differential Scanning Calorimetry test for
evaluating the thermal properties of the samples, and anti-bacterial test for determining the anti-bacterial
behavior of the polymer samples were done. The Scanning Electron microscopy (SEM) mages were taken to
investigate the morphology and nanoparticles dispersion in the polymer matrix. The SEM images showed
that the nanoparticles were dispersed in the matrix homogenously. The tensile test showed that the
nanoparticles in content of 3 wt.% improved the tensile strength and elastic modulus significantly. DSC test
showed that the addition of the titanium oxide nanoparticles into PLA/Chitosan increases the crystalline
temperature and degree of crystallinity. The nanoparticles improved the anti-bacterial properties of the
PLA/Chitosan matrix.
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Fig .5 Sample images in agar disk-diffusion test
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Table 2 Tensile properties various films
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(%) (MPa) (MPa)
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1.010.08 8.1+1.2 929475 PCHT1
1.34£0.11 17.5¢2.5 1837110 PCHT3
1.06+0.07 15.8+1.5 2004+160 PCHT5
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Fig. 3 DSC melting scans for the samples
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Fig .4 DSC cooling scans for the samples
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Table 3 The results of DSC test
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24.7 29 19.8 26.8 AHM (C)
38 475 495 45 % (%)
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