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Study on Effects of Parameters Model of Dissolution Process on Barrier

Properties of Cellulose Packaging Film

Gao Shanshan, Jin Zhengwei. Wang Jianqging
( Tianjin University of Science & Technology» Tianjin 300222, China)

Abstract: By adopting the polymerization degree 1 067 broad-leaved pulp as raw material, LiCI/DMAc as the solvent, the
cast films with oxygen permeation flux (OPF) and water vapor permeability (WVP) are prepared by scraping. The research sets
up the mathematical model of the dissolved process parameters and OPF and WVP coefficient of cellulose membrane. The
results show that the OPF and WVP coefficient first increases and then decreases after the extension of activation time and
dissolution temperature, and the standing time led to reduce the OPF and WVP coefficient. Through calculating on the
regression equation, the dissolution conditions about OPF and WVP indicate a secondary association.
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Table1 Uniform design for oxygen, water vapor

permeability of films on dissolution conditions

KW WA /min ERIRE/C SRR /L
1 30.0 95.0 10
2 52.5 87.5 9
3 75.0 80.0 8
4 22.5 97.5 7
5 45.0 90.0 6
6 67.5 82.5 5
7 15.0 100.0 4
8 37.5 92.5 3
9 60.0 85.0 2
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Table 2 Uniform design for the oxygen permeation flux of

cellulose films on dissolution conditions

T VEALETE) VAR A BAZRKx 1077
JF%5  /min /°C /h /[em’®*cm*(cm?*s * Pa) ']
1 30.0 95.0 10 6.6316
2 52.5 87.5 9 16.593 8
3 75.0 80.0 8 35.7700
4 22.5 97.5 7 6.696 5
5 45.0 90.0 6 8.0272
6 67.5 82.5 5 24.600 0
7 15.0 100 4 15.2570
8 37.5 92.5 3 7.9875
9 60.0 85.0 2 19.7000
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Table 3 Variable analysis table
TR F M H ¥ 95 ¥
A )4 U=755.67 K=6 U/K=125.94 F=10.08
FA& 0=24.996 N-1-K=2 Q/N-1-K)=12.498
ol L=780.66  N-1=8
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Fig.1 Effect of dissolution conditions on the oxygen

permeation flux of cellulose films



14 I, B, FR

PAEARS ORI dRE DS NPae 4 ¢ L0 47

WELE 1 T LAE I, Bl 1 TR B T ) 2 4 s
WEER TS, BRI BRI R G REIR ., R 201k
B, VAR IR i s s, AT REE L T AR 4 R R
fife, BT LM, I HALBRZHIAR K, M T
S 1) 375 SR R BB AR G K, B AR D1 S /N e 1
g [ R, LFYE R Y3 A R ELNE A ) (R
F IR TREAR, B B AE 2 A T i i AR R T
Li"(DMAc), RFHE 451, 15474 R ReB b s
fif, TERUNETAE 2 B LB, LA, f0E
AN .

BUE T R )RR, SR Fa=0.10 ; B
KEER=0.983 9-

EVEWE SR

Y=—67 442-0.444 27X,+1 278.8X,~1.698X,+0.692 83X~

0.607 91X,*+0.136 71X,
[l 7 R A

FEAZ 8 N=9, BEFEMEKFa=0.10, KEHE
F1=10.08. i FHELF(0.10, 6, 2)=9.326 . Ft > F(0.10, 6, 2)-
EVEF e

FIRPRAEZE §=3.535 20

TT R T BT B S A X T Y 2 53 SR Rk
M "R IT R R B 2 s TS A B ) X 375 48 R 500
e, WK iIEH, BRRBHERME (B2 hEL)
Haegh s R R BB B S ELA

G i da
= oo

=3
¥

Hy -

]
- & - %
130 225 30a 375 450 525 600 67s 0 Ti0
FEAEB ] Amin
—e— T - A = NI

H: ESRYNELESIRERBEUE
Fig.2 Oxygen permeability coefficient of the theoretical
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value in compliance with the experiment
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Table 4 Uniform design for the water vapor permeation

flux of cellulose films on dissolution conditions

iy WEALEIE AR E BREAIE BB R X 107

¥ 5 /min /G /h /[g*em(cm® * s* Pa)™']
1 30.0 95.0 10 3.6751
2 52.5 87.5 9 15.1708
3 75.0 80.0 8 19.5408
4 22.5 97.5 7 7.1740
5 45.0 90.0 6 10.733 5
6 67.5 82.5 5 10.733 5
7 15.0 100.0 4 14.5819
8 37.5 92.5 3 8.8882
9 60.0 85.0 2 17.769 2
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Table 5 Variable analysis table
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Fig.3 Effect of dissolution conditions on the water vapor
permeation flux of cellulose films
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Fig. 4 Water vapor permeability coefficient of the
theoretical value with the experiment
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