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Abstract

An aqueous solution and a solid form of alginates were irradiated with Co” gamma rays in the dose
range of 2 to 100 kGy, and then the intrinsic viscosity and the molecular weight of alginates were mea-
sured. The intrinsic viscosity of the alginate solution and the solid form after y-irradiation showed ranges
of 9.83 g/g to 602.69 g/g, and 86.95 g/g to 552.71 g/g, respectively. This indicated lower intrinsic vis-
cosity with increasing degree of y-ray dose. The molecular weights measured by gel permeation chro-
matography were in the range of 10,537 to 125,618 Da for the solution and 26,129 to 156,061 Da for
the solid form, respectively, and it showed a linear relationship with the intrinsic viscosity of both alg-
inate forms. However, the depolymerization in the alginate solution due to y-irradiation was greater than
that in the solid state. Dependence of the intrinsic viscosity on the molecular weight of alginates was
expressed by the Mark-Houwink equation as follows: [n]=0.23x10" My’ R’=0.994) for the alginate
solution, and [n]=6.86x10’5 M\l,{,‘w (R2=O.925) for the alginate solid form.
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Fig. 1. The viscosity properties of alginate solution as
affected by alginate concentrations before <-irradiation
treatment.
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Fig. 2. Changes in intrinsic viscosity of alginate solution
and solid form treated with yirradiation at different doses.
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Fig. 3. Linearized plot between intrinsic viscosity and
Y-irradiation dose rate.
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Fig. 4. Effects of y-ray dose rate on the molecular weight
of alginate.
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Fig. 5. Linearized plot between molecular weight and
Y-irradiation dose rate.
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Fig. 6. Effects of the molecular weight on the intrinsic
viscosity of y-irradiated alginate solution and solid form.
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