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Tab. 1 Molecular weight, branched degree and crystallinity of samples

oA A K My %1074 X1%/1000 CH, HERER™
HDPE(Chemplex 5602) 22.0 1, GEREER** 64,0
LDPE(USI NA 151) 10,0 , 24, FRAL*** 39.8
LLDPD(Dowlex 2008) 11.3 17,22 FHoe 40,2
VLDPE(Union Carbide 1137) 14,7 33, 5 Bk 33.1

* W, 135°C, HEME * MERETE *** R P SCNMRi
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Tab, 2 Gelation data for various PEs

B & re(Mrad)  gmax% A zﬁ*qzﬁj G(X) G(S)
HDPE 3.7 97.5 0,40 0,366 0,38 0,654 0,249
LDPE 1,7 95,0 0,50 0,547 0,52 3.258 1.694
LLDPE 6.5 99,0 0.10 0,220 0.16 0.525 0.084
VLDPE 2.5 94,5 0.50 0,579 0.54 1,972 1,065
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Tab, 3. Increasing rate constants Ko(Vt) of Vt and decay rate
constants Ki(Vi) and K, (Vi) of Vi

[Vitlex10% Ko(Vt) x10% | (Vidyx 104 K(Vi)x10% K (Vi)x10™¢

L2 EE
(mol/g) (mol/g) (mol/g) (g/eV) (g/mol, Mrad)

HDPE EB 0,021 4.16 0.74 0.896 0,098
LDPE EB 0.086 3.08 0.24 0,553 0.176
LLDPE  EB 0.086 3.95 0.31 0.762 0.143
VLDPE  EB 0.00 3.66 .| 0,06 0,0 0.0
HDPEY?  Co-50 0.800 1.90
{Marlex-6002)
LLDPE™? Co-60 0,087 4,40
HDPEU3 Co-60 - 0.65 0.267

{Marlex-6009)
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Effects of Electron Beam Irradiation on the Gel

Formation and Unsaturation of Polyethylenes

Liao Kairong* Thomas C, Ward

Abstract

Four types of polyethylenes(HDPE, LDPE, LLDPE, and VLDPE) were
irradiated with low energy electron beam in .N, atmosphere, The results
show that the molecular structure and physical morphology have great influ-
ence on the gel points and the energy yields G(X) and G(S) for crosslinks
and scissions respectively, The irradiation causes changes of unsaturation
structure of the samples, The increaso of trans-vinylege obeys the zero-order
reaction kinetics within the dose range studied here(<{26 Mrads), In the case
of dose less than 14 Mrads, the decay of terminal vinyl can be treated
with the first-order reaction kinetics; however, its decay behavior diverges
from the kinetic curves with further increasing dose for all samples because

of the chain scissions, which lead to the increase of the vinyl

Keywords electron beam irradiation, polyethylene, gel formation,

unsaturation
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