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Effects of POSS Content on the Water Barrier Properties and Tensile Properties of
Chitosan Films

LIU Qin, WU Shuai-shuai, XU Dan
(Southwest University, Chongqing 400715, China)

ABSTRACT: Octa TMA POSS (POSSA) is used as a nano-filler for chitosan films to improve their water barrier and
mechanical properties. The composite films prepared by solution-blending were characterized by water vapor permeability
measurement, contact angle, swelling and solubility test, adsorption isotherm, tensile test, rheological test, SEM, as well
as XRD. The results indicated that the water vapor permeability (WVP) of the composite films decreased with the addition
of POSSA. Particularly, when the loading amount of POSSA was 3%, WVP of the composite films was 15.9% lower than
that of the pure chitosan film. The tensile properties of the chitosan films were also improved considerably with the addi-
tion of POSSA. When the loading was less than 5%, the tensile strength and MOE of the composite films were improved.
In conclusion, addition of POSSA is able to improve the water barrier properties and mechanical properties of chitosan
film, thus making it a good candidate for food packaging applications.
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Tab.1 The contact angle, swelling degree and dissolution
rate of films

POSSA

A% Hefih ff1/() WK /% WA %
0 86.63+1.52° 108.36+1.46" 10.39+0.40°
1 90.074£2.00°  93.48+2.46°  9.58+0.32°
3 96.91+1.14°  68.41+3.88¢  7.49+0.20°
5 91.03+1.71°  70.70+2.43°  9.03+0.43°
7 90.0242.67°  75.49+3.80°  9.41+0.29°
9 89.55+1.78*  75.85+1.81°  9.41+0.27°

He RS EAHE SRR N ZER AR, MR
FHREFRHBEREE (P<0.05),
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Tab.2 GAB model parameters determined from the water
sorption isotherms of films

POSSA FTHTEU/% M, C k R?
0 0.036  16.69 0.954  0.99
1 0.028 2581 0949  0.98
3 0.030  50.01 0.946  0.99
5 0.029 1182 0.947  0.99
7 0.030 1658 0.942  0.99
9 0.026 1455 0948  0.99
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Fig.2 Adsorption isotherm lines and GAB fittings of films
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Fig.3 Effects of POSSA content on the viscosity of film
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