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Better understanding of chemistry of radiation-induced degradation is becoming of increasing
importance on account of the utilization of polymeric materials in a variety of radiation
environments as well as beneficial uses of degraded polymers. It is very well known that
polysaccharides in dry form or in solution degrade when exposed to ionizing radiation [1,2].
In this study degrading effect of radiation has been considered from the point of view of
controlling the molecular weights of kappa- and iota-carrageenans and sodium alginate
irradiated under varying environmental conditions. The humidity equilibrated polymer
samples kept over saturated aqueous salt solutions of NaCl, NaNCh and MgCl2 were
irradiated in a Gammacell 220 at room temperature. The degradation was investigated in
detail by a careful Gel Permeation Chromatographic analysis of their respective molecular
weights before and after irradiation Alexander-Charlesby-Ross equation was used in
determining their radiation-chemical yields.

Degradation yield is the highest for dry irradiated kappa- (G(S) = 0.73) and iota-carrageenans
(G(S) = 2.43) and with small amount of water taken up from surrounding humidity
degradation becomes less pronounced and G(S) values show a decrease down to G(S) = 0.16
and 0.87 at 75 % relative humidity, respectively. At very high water contents degradation
effect again becomes more effective. Sodium alginate has fount to be less sensitive to the
effect of humidity.

When there is small amount of water in the polysaccharide structure, it is unlikely to expect
an indirect effect of radiation. The water located in between the polymer chains however can
give enough mobility to kappa and iota karrageenans chains, plastifying effect, which may
enhance the radical-radical combinations thus lowering the rate of degradation hence reducing
G(S) values.
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