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The radiation effect in polymers is eterogeneous in nature. In the crystalline state alkyl

radicals responsible for crosslinking are formed in heterogeneous spatial distribution due to the

specific early excitation processes. Based upon the selective alkyl radical formation on the edge

of crystals, crosslinking in the crystalline state mostly occurs on the lamellae surfaces. On the

other hand crosslinking in the crystalline phase may also take place by combining of radicals

formed at double bond site (that are formed initially) with radicals migrating in the matrices

and this is the slow process that occurs step by step and depends upon irradiation dose. The

aim of this work was to investigate the changes in the supermolecular structure of polyethylene

upon gamma irradiation and to correlate it with the changes in the molecular structure due to

crosslinking.

The polyethylene samples (LDPE) were irradiated by 'oCo 'Y-rays, in argon to absorbed

doses from 360 to 1650 kGy.

The structural changes in polyethylene upon irradiation are discussed in terms of the

physics of collective phenomena that are measured by a technique that substantially focus on

collective properties, the technique of different scanning calorimetry. In order to acquire more

direct structural information concerning the effect of irradiation the activation energy of

ordering transition and number of defects are estimated from heat capacity changes, and

correlated to G-values for the number of crystalline units excluded from the crystal calculated

from the depression of melting temperature.

Decrease in these parameters with increase of absorbed dose suggests a decrease in the

crystal size distribution with the contribution of the changes in the entropy of fusion. Non-

linear dependence with absorbed dose for the first melting is the consequence of

recrystalization initiated by irradiation. Non-linear dependence with absorbed dose for the

second melting, for crosslinked portion (gel) as well as for the bulk material indicates that the

crosslinks constitute the source of crystal memory.


