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Fig. 1 Shear rate dependence of viscosity for

concentrated solutions of chitosan at 25°C
1: 5% in 50%HCOOH; 2: 4% in 0.2mol/1 HCI;
3: 3.5% in 50% CH,COOH; 4: 2% in 0.2mol/l
CH;COOH + 0.1mol/1 CH,COONa
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Fig. 3 Plot of 1/n versus ¥%/* for concentrated
solution of chitosan at 25°C

1: 5% in 509 HCOOH;

3: 3.5% in 509%CH,COOH;

CH,COOH + 0.1mol/1 CH,COONa

2: 4% in 0.2mol/1HCI;
4: 2% in 0.2mol/l
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Fig. 2 Plot of 1/n versus 5+ % for concentra-
ted solution of chitosan at 25°C

1: 5% in 50% HCOOH; 2:4% in 0.2mol/1 HCI;

3: 3.5% in 50%CH,COOH; 4: 2% in 0.2mol/l
CH;COOH + 0.1mol/l CH;COONa
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Fig. 4 Plot of 1/5 versus n*- 7* for conce-
ntrated solution of chitosan at 25¢C

1: 5% in 50% HCOOH; 2: 4% in 0.2mol/l

HCl; 3: 3.5% in 50%CH;COOH; 4: 2% in

0.2mol/l1 CH;COOH + 0.1mol/1 CH;COONa
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Tab. 1 Experimental and extrapolating 7, values (25°C)

2% solution .
in 0.2mol/l |3.5% solution| 4% solution L.
Solution (g/100ml solvent) CH,COOH + | in 50% in 0.2mol/l ;Z;O“II{“C‘(‘;&;“
0.1mol/1 CH,COOH HCl
CH,;COONa
d(cm) 0.1000 0.1975 0.1000 0.5000
Falling-ball r(s™) 0.470 0.139 0.030 0.066
method 7%(Pa « s) 0.81 9.07 12.66 55.77
. 7i(Pa - s) 0.81 9.04 12.60 55.32
a5y 0.81 8.63 12.27: 55.02
ax 1073 2.65 8.93 10.36 37.15
273
Cross ) 0.9985 0.9986 0.9995 0.9995
ey - —2. —0.54
(%) 0 4.5 2.6
Extrapolating Ba o 0.85 8.66 12.54 69.56
thod Ke X107 1.53 7.46 5.20 1.80
me P |
° Ferry (,P“ s 0.9996 0.9987 0.9984 0.9998
error . —4. . 25.7
(%) 4.9 4.2 0.5
70
B oy 0.45 5.39 6.63 27.28
Ballauff K %1071 5.72 10.2 6.41 56.7
1
(Pa™ - 5) 0.9560 0.8626 0.8964 0.9221

1: Caculated following densities of concertrated solution of chitesan; 2: Caculated following

densities of solvents

Tab. 2 Densities for concentrated solution of chitosan and its solvents (25%C)

Solvents g:fgg}ﬁ%‘i;’cc%oéiﬁ'; 50% CH,COOH | 0.2mol/1 HCl | 50% HCOOH
Co(ngc/el%'ta-;tli)on of solutions 2 3.5 4 5
Water . 0.9971 — 0.9971 —_
o s | |-
s°!1:::s‘:rfé (kg/m*x107%) 1.003 1.053 1.000 1.110
s°g’::‘;l‘;rf3 (kg/m’X107) 1.011 1.066 1.015 1.120
Py — £,)]04(%) — 0.8 — 1.25

(s — £,)/0(%) 0.8 1.2 1.5 0.9
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RHEOLOGICAL PROPERTIES FOR CONCENTRATED

SOLUTION OF CHITOSAN
ZERO SHEAR VISCOSITIES

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

Abstract Flow properties for concentrated solution of chitosan were described in
50%HCOOH, 50% CH,COOH, 0.2mol/1 HCl and 0.1mol/1 CH,COOH~0.1mol/1 CH,-
COONa under the concentration from 2 to 5g/100ml solvent. Flow equations prese-
nted in literature, such as Ferry equation, Cross equation and Ballauff equation,
were tested from the point of view of the extrapolating method for evaluating the
zero shear viscosities. The results of extrapolation were compared with the values
measured by falling-ball method. It was shown that the method based on Cross eq-
uation gave relatively good results.
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