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Orthogonal Optimization of Properties of
Polyvinyl Alcohol/Sodium Alginate Composite Films

HAO Yu-hua, HUANG Zhen, LIU Jia-yi, WANG Li-ying, FAN Xing-yue, PENG Yu-wen
(Tianjin University of Commerce, Tianjin 300134, China)

ABSTRACT: The work aims to improve the elongation at break of sodium alginate/polyvinyl alcohol composite film. The
solution casting method was used to prepare series of composite films. The orthogonal design method was adopted to re-
search the influence of sodium alginate (SA)/polyvinyl alcohol (PVA) ratio, glycerol dosage and ZnO dosage on the ten-
sile strength, elongation at break and other properties of composite film. Glycerol dosage significantly affected the elon-
gation at break of SA/PVA composite film and its effect was greater than that of other two factors. The addition of ZnO
and glycerol had made the tensile strength of the composite film decrease substantially. By means of orthogonal design
method, it is advantageous to study the influences of various factors on the physical properties of composite film, so as to
provide necessary information for further in-depth study on composite films.
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Tab.1 Formulae and codes of PVA/SA composite films

/g
SRR EBOMmmE Huwh FEr K
Ml 4 2 6 0.3 144
M2 4 2 8 0.6 144
M3 4 2 10 0.9 144
M4 3 3 6 0.6 144
M5 3 3 0.9 144
M6 3 3 10 0.3 144
M7 2 4 0.9 144
M8 2 4 0.3 144
M9 2 4 10 0.6 144
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Fig.1 Effects of glycerol content on tensile properties of SA
and PVA films
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Tab.2 Orthogonal arrays and experimental result for
PVA/SA composite films

L S hifhsg fhi B &WH hE
F5% 4 B C E/MPa /% R/% fE/mg HRIE/T
11 1 1 1493 1627 79.6 6.8 2441
2 1 2 2 1340 1934 69.1 44 2380
31 3 3 1193 1910 61.1 132 2410
4 2 1 2 1542 1674 505 36.0 2427
5 2 2 3 1332 1798 57.6 02 2418
6 2 3 1 11.81 1856 665 57 2495
7 3 1 3 1550 1522 604 0.0 2.415
8 3 2 1 1214 1916 556 4.0 2369
9 3 3 2 1402 1787 530 0.0 2334
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Tab.3 Analysis of elongation at break and tensile strength
results of SA/PVA composite films

Fir A58 & /MPa W e 2/ %
A B C A B c
T, 4026 45.85 4437 5471 4822 508.7
T,  40.56 38.86 42.22 532.8 5649 5255
Ty 41.65 37.76 3588 5224 5553 5682
2 13.42 1528 1479 1824 160.7 169.6
h 13.52 12.95 14.07 177.6 1883 1752
f 13.88 12.59 11.96 174.1 185.1 189.4
W#ER 047 270 283 82 27.6  19.8
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Tab.4 Result analysis of light transmission, oil permeation and pendulum impact resistant performance properties of
SA/PVA composite films

BRI % B E/mg wh B /T

A B C A B C A B C
T, 209.9 190.5 183.2 243 42.8 42.8 7.23 7.28 7.20
T, 174.7 182.3 187.2 41.9 8.5 4.6 7.34 7.17 7.21
T, 169.0 180.7 183.2 4.0 18.9 22.9 7.12 7.24 7.27
fH 70.0 63.5 61.1 8.1 14.3 143 2.41 2.43 2.40
b 58.2 60.8 62.4 14.0 2.8 1.5 2.45 2.39 2.40
f3 56.3 60.2 61.1 1.3 6.3 7.6 2.37 2.41 2.42
W 2R 13.6 33 1.3 12.7 11.4 12.7 0.07 0.04 0.02
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