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Effect of Modified Microcrystalline Cellulose on Properties of Poly-(Vinyl Alcohol) Film
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ABSTRACT: The work aims to research the effect of microcrystalline cellulose (MCC) with different concentrations on
the properties of poly-(vinyl alcohol) film. The PVA films containing MCC with different concentrations (0%, 1%, 2%,
3% and 4% of PVA weight) were prepared by solution casting method. The effect of microcrystalline cellulose (MCC)
with different concentrations on the properties of poly-(vinyl alcohol) film was detected and analyzed, including color,
optical property, mechanical property, barrier property, thermal stability and topographical microstructure. With the in-
creasing concentration of MCC, the light transmittance and elongation at break of the PVA films decreased significantly,
and the haze and tensile strength increased significantly. Compared with the pure PVA film, the tensile strength of the
PVA film containing 4% MCC increased by 64.8% and the elongation at break decreased by 14.7%. The water vapor
transmission coefficient of the PVA films decreased significantly. When the concentration of MCC increased from 0% to
3%, the oxygen transmission coefficient of the PVA films decreased from 2.145x10'® cm®-cm/(cm*s-Pa) to 1.393x
107" cm*-cm/(cm?+s-Pa). However, the oxygen transmission coefficient of the PVA film containing 4% MCC increased
slightly. The thermal stability of PVA films was improved and their initial decomposition temperatures slightly increased
with MCC added to the films. The agglomeration of large particles on the surface and part of the cross section of the PVA
film containing 4% MCC was observed. The mechanical property, hydrophobicity, barrier property and thermal stability
are improved by incorporating MCC in the PVA films. The properties of the PVA films can be improved effectively by
properly controlling the addition of MCC.
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Tab.1 Color, transmittance and haze of PVA films containing different MCC concentration
MCC Jfi 43 50/% L a b AE BRI % 25 %1%
0 93.95+0.76" -0.65+0.01° 4.67+0.01° 0.42+0.08¢ 92.61+0.10° 0.800.05°
1 93.77+0.40° -0.7120.02° 4.72+0.03% 0.59:£0.04° 89.38+0.95¢ 8.26+0.91¢
2 93.72+0.35° ~0.79+0.02° 4.7840.02° 0.67+0.03° 86.15+1.13° 14.52+1.07°
3 93.58+0.06° -0.80+0.02° 4.89+0.09° 0.84+0.08° 81.73+0.82° 17.93+0.84°
4 93.48+0.32¢ —0.84+0.01¢ 4.96+0.08° 0.96+0.04° 80.22+0.61% 22.82+0.93°
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Tab.2 Mechanical properties of PVA films containing

different MCC concentration
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Tab.3 WVP, OTR and swelling ratio of PVA films containing different MCC concentration
R E R BB ERS N
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(x107"%)/(g'm s Pah)
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Fig.1 TGA thermograms of PVA films containing different
MCC concentration
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Fig.2 SEM micrographs of the surface and cross section of
PVA film samples containing different MCC concentration
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