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Abstract— Polyvinylalcohol hydrogels for microbial immobilization were prepared by freezing/thawing method by vary-
ing several parameters such as freezing/thawing cycle number, freezing time and initial PVA solution concentration. By
determining and calculating mesh size, average molecular weight between crosslinks and crosslinking density, the charac-
teristics of prepared hydrogels were investigated and then glucose permeability experiments were carried out. The more
freezing/thawing cycle number, the longer freezing time, and the concentrated initial PVA solution, the denser the hy-
drogel. Mesh size was 68-266 A and equilibrium volume swelling ratio was from 6 to 27. Glucose diffusion coefficients
were 2.478%107%-7.22X 1077 cm?/s.
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Fig. 1. Schematic diagram for glucose permeability experiments with
PVA membrane.
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Fig. 13. Diffusion coefficients and normalized glucose diffusion coef-
ficients as a function of the mesh size.
(a) 4wt%, (b) 8wt%, (c) 12 wt%, (d) 16 wi%, (e) 20 wt%

ol 23 whEelAl Eeld v EHIH N8l FFZ A A
FE 2478x107%7.22x 107 em’/s7}=] Wslsiait). o] 8 Esle] n)
e 2% 2 QPS5 Soll wet 987 FRI A S
€ A =9, 2248 HA 2708 4% PVA slo|=248 Az
5ol 712 AEE 9S 99

o},
&#0Es

AO

1. Karel, S.F., Libicki, S.B. and Robertson, C.R.: Chem. Eng. Sci.,
40, 1321(1985).

2. Chibata, I: "Kojounghwa Saengche Chockmae”, Dae Kwang Mun-
hwasa(1985).



BE/EEHE o] 43 PVA sfol=gAe] Ax 9 AT

. Slowinski, W. and Charm, S.E.: Biotech. and Bioeng., 15, 973

(1973).

. Ghommidh, C., Navaro, J. M. and Duand, G.: Biotech. and Bioeng.,

24, 605(1982).

. Hickey, A.S. and Peppas, N. A.: J. Membr. Sci., 107, 229(1995).

6. Yokohama, F., Shimamura, M. K., Ikawa, T. and Monobe, K.:

10.

Colloid Polym. Sci., 595(1986).

. Stauffer, S.R. and Peppas, N. A.: Polymer, 33, 3932(1992).
. Okazaki, M., Hamada, T., Fujii, H., Mizobe, A. and Matsuzawa,

S.: J. Appl. Polym. Sci., 58, 2235(1995).

. Okazaki, M., Hamada, T., Fujii, H., Mizobe, A. and Matsuzawa,

S.: J. Appl. Polym. Sci., 58, 2243(1995).
Asano, H., Myoga, H. and Toyao, M.: Water Sci. Technol., 26,
2397(1992).

11.

12.

13.

14.

15.
16.
17.
18.

At

A 523

Asano, H., Myoga, H. and Toyao, M.: Water Sci. Technol., 26,
1037(1992).

Cha, W.1., Hyon, S.H. and Ikada, Y.: Makromoleck. Chem., 194,
2433(1993).

Sun, Y.H.: “A Study on the Hydrogen Production by Immobilized
Photosynthetic Whole Cells”, Ph.D. Thesis, Yonsei Univ., Seoul,
Korea(1990).

Im, J.H.: “A Study on the Hydrogen Production by Fluidized
Bed Reactor of Photosynthetic Bacteria”, Master Thesis, Yonsei
Univ., Seoul, Korea(1993).

Peppas, N. A. and Reinhart, C.T.: J. Membr. Sci., 15, 275(1983).
Reinhart, C. T. and Peppas, N. A.: J. Membr. Sci., 18, 227(1984).
Ahn, T.W.: "Koboonja Moolsung”, Dae Kwang Munhwasa(1985).
Gnueman, L. and Peppas, N. A.: J. Appl. Polym. Sci., 55, 919(1995).

HWAHAK KONGHAK Vol. 36, No. 4, August, 1998



