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Elemetal Analyzer-MOD1106 & 5% 43 #1X; Nicolet 179SX FTIR £1 #F ¥3%4X, KBr JE & ; Rigaku
Dmax-YA & X ST BHEIE 40 kV, BH K 50 mA, Cu Ko, FAH#X 7] 5°~40°, HffFE X
8°/min; Hitachi XZ-650 $##s8 ¥ B8 XLD-0. 1 8 FH HIRBH(FEEEE RK/ ). HEE.
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JE TR LRI, 0T, BRA 2 XURESEO M NaOH BEB P LI F MR B, BE, FK
GRESE, BRTRIEBERER.

BARSEKNTEEERTAEER L 0. 067 mol/L NaOH(pH=10) K#EWH, T N, SR
T AT N, BB ARG AR, RO TR 43l R 20, 30, 40, 50 F1 60 'C, RERFERIEE R
0.125X107%~ 3.0X10 2 mol/L, Bt 0.125X10~% mol/L RyE¥fE, & iBf[E% 1~6 h.
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Fig. 1 IR spectra of chitosan film (CH) and chitosan Fig. 2 X-ray diffractions of chitosan film(CH) and chi-
films crosslinked with ECH 0. 01 mol /L for 4 h tosan films crosslinked at 40 'C for 4 h with dif-
at 30 C(CCH-30), 40 C(CCH-40), 50 C ferent ECH concentration, 0. 25 X 1072 mol/L
(CCH-50) and 60 C (CCH-60) (CCH-1), 0.5X10"2mol /L. (CCH-2) and 1. 0X

102 mol /L (CCH-3)
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2.2 RELFMR BT R ER SRR N
2.2.1 ECHRE®HEw XZXBE, TEEENTIKEFEHEMM, X4 ECH s EKT 1.0X 1077
mol/L B, 22 Bk 75 58 B B 09 $7 5k o BE Table 1 The effect of ECH concentration on film
ECH & LB AW B, 52 ECH ¥
BEREF 1. 0X 1072 mol/L i, ECH ¥ X

mechanical properties(Dry/Wet) *

102:(ECH) Swelling Tenacity Elongation

R(%)
” N /(mol » L—1) ratio( %) /MPa (%)

HUSK IR BE B R R B R g 55 (LR 1D, X Fb 0.125 4 61.5 92.3/30. 5 11.4/52.1  33.0
T GERRETRERN TR EEMGE R E 0.25 4 52,0 97.5/31. 2 11.0/47.0  32.0
ML A RE. T A A R Y I 45 45 g 0 B 0.50 4 42.1 106.3/39. 8 10.8/45.1  37.4
) 0.75 4 39,4 112.5/44.1 10.2/42.0  39.2

7K 32 A i I IO 9 DR T A » R T 1.0 4 24.2 120.1/53. 8 9.9/41.0  44.8
YUK RERE ECH SR KM S, & 1.5 4 18.0 125.7/60. 2 9.1/38.1  47.9
Bk R ECH s B A Nk, pEE 2.0 4 14.3 130.4/64.1 8.4/35.0  49.2
ECH 3 . e . 2.5 4 11.2 133.6/69. 5 8.1/33.3  52.0
CH d?)ﬁﬂ’]_i’%ﬁl] SRE 7 SRR LAY B 3.0 4 8.5  139.8/72.8 8.0/31.2 521
i F A BR H R R R Control film 91.2 68.0/29.3  12.0/42.0  43.1
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Table 2 The effect of reaction temperature on the film mechanical properties(Dry/Wet) *

* The chitosan films were crosslinked with ECH in 0. 067 mol/L. NaOH at
40 C.

Swelling Tenacity Elongation Swelling Tenacity Elongation
. R(Y) ) R(Y%)
ratio( %) /(MPa) (% ratio( %) /(MPa) (%)
20 51.0 100.5/31. 4 11.0/46.8 31.2 50 29.5 117.0/50. 1 10.2/42.3 42. 8
30 42.1 106.7/48. 2 10. 8/44.1 45.0 60 45.3 104.0/43.7 10.8/43.4 42.0
40 25.1 120.1/53.8 9.9/41.0 45.1

* The chitosan films were crosslinked with 1. 0X10~2 mol/L ECH in 0. 067 mol/L NaOH for 4 h.
B RIS ) B3 00, EBR BRI K R BE T, PIKREZRS AR, PR 4 h ik
BIEK. BB 4 b J5 (G 3), RAESEINS 7250 6500 B 0 B B AR 1B 4218

Table 3 The effect of reaction time on the film mechanical properties(Dry/Wet) *

Swelling Tenacity Elongation Swelling Tenacity Elongation

R(%D t/h R(Y%)
ratio( %) /(MPa) (9% ratio( %) /(MPa) %
1 59.6 94.3/31.0 11.1/50.0 32.9 5 26.7 123.1/54.0 9.5/40.5 43.9
2 42.0 106.1/40. 3 10.7/44.1 38.0 6 26.1 125.1/54.9 9.1/40.1 43.9
3 38.4 113.4/47.5 10.3/42.0 41.9 Control film 91. 3 68.0/29. 3 12.0/42.0 43.1
4 24,2 120.1/53. 8 9.9/41.0 44. 8

* The chitosan films were crosslinked with 1. 0X10~2 mol/L. ECH in 0. 067 mol/I. NaQH at 40 C.
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Fig. 3 BSR curves of crosslinked chitosan Fig. 4 SEM of crosslinked chitosan films
films CCH-1 and CCH-3 CCH-1(A) and CCH-3(B)
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The Properties and Preparation of Crossl inked‘Chitosan Films

ZHENG Hua, DU Yu-Min*. YU Jia-Hui, XIAO Ling
(Department of Environmental Science, Wuhan University, Wuhan 430072, China)

Abstract The crosslinked chitosan films were prepared with epichlorohydrin as a crosslinking agent, and
characterized by FTIR, X-ray diffraction and SEM. Their mechanical properties were measured. The
structure analysis indicated that at low temperature, the crosslinking reaction only occurred between
—NH; group of chitosan and epichlorohydrin. When the temperature was above 40 'C, —OH group of
chitosan reacted with epichlorohydrin. The results from SEM and measurement of mechanical properties
showed that the tensile strength of the crosslinked films was considerably improved, and the rate of degra-
dation of crosslinked films by lysozyme was reduced. The new crosslinked chitosan films are expected to be
used as controllable degradation biomaterials.

Keywords  Chitosan; Epichlorohydrin; Crosslinked chitosan film; Mechanical properties; Lysozyme
degradation (Ed.: Q, W, L)



