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Fig. 1 Plot of reduced viscosity versus co-
ncentration for chitosan samples [from nu-
mberl to 5 in Table 1.

1: M =6.92X10° 2: M = 4.30 X 10*

3: M =3.47X10° 4: M = 2.85 X 10°

5: M =2.01 X 10°

Fig. 2 Shear rate dependence of viscosity
for concentrated solution of chitosans with
different molecular weight W
1: M=6.92%X10° 2: M =4.30 X 10°
3: M =3.47X10° 4;: M = 2,85 X 10*
5. M =2.01X 10°
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Tab. 1 Results of degradation of chitosan

Sample name i 2 3 4 5
Degra. time (h) 0 1 3 6 18
[7)(ml/g) 908 597 495 416 305
M X 10° 6.92 4.30 3.47 2.85 2.0t

D.D (wt%) 91 - - 91 91
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Tab. 2 The results of 77, 97/9, and ¥7, M

Sample M X10° 7,(Pa.s) Rotation (RPM) 10 15

20 50 75 100 150 200 250 400
39 97 145 194 291 388 485 776

2.26 1.70 1.47 1.30 1.09 0.96 0.85 ——
0.63 0.47 0.41 0.36 0.30 0.27 0.24 ——
6.1 15.0 22.5 30.1 45.1 60.1 75.2 ——

Name Shear rate (s7') 19 29
2 430 3.61 gpy(Pa. s) 2.90 2.56
77170 0.80 0.71

0, M X 10°(Pa) 2.9 4.5

3 3.47  1.31  77(Pa.s) — 1.2
7770 —— 0.86

T, M X 10°(Pa) —— 1.3

0.99 0.87 0.82 0.74 0.66 0.59 0.54 ——
0.76 0.66 0.63 0.50 0.45 0.41 ——
1.8 4.4 6.6 8.8 13.2 17.6 22.1 ——

(=]
.

vt
(=,

4 2.85 0.68 n7(Pa.s) — —

7% 7 -
Tp,M X 10°(Pa) —— ——

0.63 0.54 0.51 0.47 0.43 0.41 0.38 ——
0.92 0.80 0.75 0.69 0.63 0.60 0.56 ——
0.76 1.9 2.8 3.8 5.6 7.5 9.4 —--

5 2.01  0.25  p3(Pa.s) _

74174 - —=
P70 M X 10°(Pa) —— ——

~—— —— —— 0.22 0.21 0.20 0.20 0.18
—— —— —— 0.89 0.84 0.81 0.80 0.74
—_— - —— 0.9 1.3 1.7 2.2 3.5
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Fig. 3 Plot of lgzs/7n, versus Ig¥n, M for
chitosan concentrated solution of chitosan in
10% HCOOH at concentration of 3.5 g/
100ml at 25°C
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Fig. 4 Relation between viscosity and
molecular weight for chitosan conce-
ntrated sol in solution in 109, HCOOH
at 25C
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RHEOLOGICAL PROPERTIES OF CONCENTRATED SOLUTION
OF CHITOSAN: MOLECULAR WEIGHT DEPENDENCE

WANG Wei, XU Deshi
(Polymer Physics Laboratory, Changchun Institute of Applied Chemistry, Academia
Sinica, Changchun 130022)

Abstract A series of chitosan samlpes with 91% deacetylation but different mole-
cular weight were obtained by varying the time of chitosan solution in acetic acid
aqueous solution at 70°C. The viscosities and flow behavior of the concentrated so-
lutions of chitosan were investigated in 10% (vol%) formic acid aqueous solution
after the solutions were prepared for two days by using RPX-705 Rheopexy Analy-
zer.

For each chitosan sample, at the concentration of 3.5 g/100ml, the log (%,/7,)
versus 1g77, M curves superimpose each other within the same rheogramme. Then
the relationship between log %, and lgM was studied under different shear rates. For
the highest M sample, the experimental data deviate from the straight lines greatly.
This was because the chitosan chain degradated in acid solution during dissolving.
‘The molecular weights were measured in acid solution after two days of dissolving,
they were right on their own straight lines. However, no obvious degradation was
observed after two days in the same solution for the other lower M chitosan sam-
ples. In addition, the plot of 7, against M was not a straight line, probably due to
particular interaction of chitosan.
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