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STUDIES ON COLLOIDAL EQUILIBRIUM IN DILUTED ALGIN SOLUTION
1. VISCOSITY BEHAVIOR OF SODIUM ALGINATE SOLUTION

Kenji KATO

(Faculty of Fisheries, Hokkaido University)

As yet few investigations have been made on the colloidal equilibrium in diluted algin
solution, especially in very diluted condition. Therefore the author investigated the equilif
brium of algin solution with various physicochemical methods being applied to CIzii'if'}fihg
the colloidal behavior of polyelectrolyte in aqueous solution.

In the present paper was reported the variation in viscosity of the solution with concent-
ration of algin. The 7,,/C-C curve was very characteristic as a polyelectrolyte, and gave
the critical concentration in minimum value of 7,/C, about 0.33 g/dl, where the colloidal
state of algin molecule would be transformed from the sol to the gel.

On the other hand, the amount of hydrated water or the apparent volume of algin
molecule in the solution were presumed in accordance with calculation following Einstein’s
formula from the value of intrinsic viscosity. According to the above presumption, an
enormous .amount: of water woiild be hydrated with the algin molecule in the diluted solution.
The viscosity behavior of algin solution would be influenced by the hydrated water,
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Table 1
Viscosity of Na-alginate
Solution
Ce/a) | e | ol

1.942s | 67.12 | 34.55
1.165s 23.40; | 20.08
0.6994 9.929 14.20
0.419¢ 5.206 12.41
0.251s" 3.198 12.70
0.151t 2.188 14.48
0.0906 1.555 17.15
0.0544 1.095 20.13
0.0826 0.777s | 23.81
0.0196 0.551z | 28.15
0.0118 0:.3647 | 31.17
0.0058 | 0.205; | 34.96
0.0029 0.098s | 33.45

"~ 0.0001° 0.009 | 10.08

Table 2
Viscosity of Na-alginate
in 2N NaOH Solution

CCe/dD | M | e
0.880 7.049 8.010
0.528 2.742 5.193
0.317 1.256 3.962
0.190 0.623 3.279 -
. 0.114 0.346 | . 3.04

0.0685 | 0.187 | 2.728
0.0414 0.095 | 2.393
© 0.0247 0.057s | 2.323
0.014s °| 0.032s | 2.216
0.0089 - | 0.024s | 2.764
0.0045 | 0.016: | 3:644

10.0023- . 0.0025 1.065 -
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Fig. 1. Viscosity ‘of Na-alginate Solution at 25°C
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