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Study on Moisture Absorption of Polyvinyl Alcohol-methyl Cellulose Film Opti-

mized by Uniform Design Method
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Abstract: Moisture absorption performance of PVA/MC film was studied using by uniform design method.
Four factors seven levels uniform design test was set up. The factors were the volume rate of PVA/MC, glyc-
erol dosage, pH, and glutaraldehyde (GA) concentration. The index was moisture absorption rate. The data
was analyzed with multivariate linear regression by using SPSS statistical analysis software. The results showed
that the significant order of influencing factors on moisture absorption rate of the film is GA concentration >
glycerol > volume rate >pH; the optimal formula of the film is PVA /MC rate 2 : 1, glycerol 0. 11 m1L./100
mL, pH 3.06, and GA concentration 2. 26 X 107" mol/L; the manufactured film has moisture absorption of
2. 68, tensile strength 42. 17 MPa, and elongation 48. 2 %.
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Tab.1 Factors and level table of the uniform design

B (x2) D(x)
F5 Alxy) Clxy)

/% /(mol « L")
1 41 0.05 0. 85 2.26X10°"
2 3:1 0.08 1. 30 3.39X107"
3 2:+1 0.11 1. 90 1.13X107°
4 1:1 0. 14 2.27 2.26X107°
5 1:2 0.17 2.53 1.13X10 *
6 1:3 0. 20 2.89 2.26X10°*
7 1:4 0.23 3.06 3.39X10°*

* 35 H IR TR 100 mL A9 1 5L T
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Tab.2 The effect of different PVA/MC volume ratio

on moisture absorption rate
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Fig. 1 The effect of PVA/MC volume ratio
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on mechanical properties of the film
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Tab.3 Test results by uniform design method

X X2 X3 Xy me
1 2 3 6 0. 80
2 4 6 5 2.16
3 6 2 4 2.59
4 1 5] 3 2.54
B 3 1 2 1.42
6 5 4 1 1.49
7 7 7 7 2.62
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