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Table 1 Factors and levels of orthogonal experiments

factors
levels A B C
temperature concentration of composite
/C enzyme/ % /g
1 40 0.70 0.50
2 45 1.10 1.00
3 50 1.50 1.50
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Table 2 Design and results of orthogonal experiments

No. A B C RDR/ %
1 40 0.70 0.50 30.6
2 40 1.10 1.00 23.7
3 40 1.50 1.50 21.5
4 45 1.10 1.50 20.0
5 45 1.50 0.50 36.2
6 45 0.70 1.00 24.6
7 50 1.50 1.00 30.2
8 50 0.70 1.50 17.1
9 50 1.10 0.50 43.9
ky 25.27 24.10 36.90

k, 26.93 29.20 26.17

ks 30. 40 29.30 19.53

R 5.13 5.20 17.37
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Table 3 Significance analysis of different

effects of factors on the relative degradation ratio

source SS df MS F Fo5(2,2)
temperature 41.15 2 20.58 1.38 19.00
concentration of enzyme 53.06 2 26.53 1.78 19.00
content of composite  460. 81 2 230.41 15.46 19.00
error 29.79 2 14.9
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Fig. 1 SEM images of BC/RDX composite

at different degradation time
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Fig.3 XRD spectra of post-degradation of

BC/RDX composite at different quantity of enzyme
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Fig.4 FTIR spectra of pre- and post-degradation
for BC/RDX composite
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Dynamic Enzyme Degradation and Characterization of Bacterial Cellulose/RDX Composite

CHEN Yan', DU Yan—fangl , LUO Qing—ping] , NIE Fu-de’, PEI Chong-hua', LIU Chang-bo'

(1. School of Materials Science and Engineering, Southwest University of Science and Technology, Mianyang 621010, China;
2. Institute of Chemical Materials, CAEP, Mianyang 621900, China)

Abstract : The factors affecting dynamic enzyme degradation of bacterial cellulose/RDX(BC/RDX) composite were investigated and

the optimum conditions were obtained by orthogonal experiments. The pre- and post-degradation materials were characterized by

SEM,FTIR and XRD. The results show that the degradation of the composite subsequently decreases with the content of the

composite, the concentration of enzyme and temperature, but the influences of all the factors are not significant (F < F, ,5). For

1.00 g BC/RDX composite, the optimum conditions for dynamic enzyme degradation are 0.7% of enzyme degradation concentration

at 40 °C and 5.0 of pH value for 25 h. The morphology and structure of BC in the composite are decomposed partly or completely by

enzyme ,but the degradation of the composite has no any influence on the property of RDX in the composite.

Key words: polymer chemistry; composite; bacterial cellulose; RDX; dynamic enzyme degradation
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