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Some Studies on Combustion of Irradiated Polyethylene

by S. MORISAKI*

Vicat softening point determination, differential thermal analyses and thermogravimetries were carried
out for the purpose of investigating the thermal stability of polyethylenes irradiated with electron
beams up to 100 Mrad. The softening temperatures for the irradiated low density polyethylenes much
more increased with increase of radiation dose than those for the irradiated high density polyethylenes.
From the results of thermogravimetry, the irradiated polyethylgnes decompose in three stages in air
but in one stage in a nitrogen atmosphere. Those irradiated polyethylenes decompose easily in nitrogen
as it has also been shown by the calculation for activation energies, and begin to decompose at relati-
“yely low temperature in air with increasing radiation dose. The irradiated polyethylenes, however,
are less combustible than the unirradiated polyethylenes, since the initial temperature for the second
stage degradation, which probably shows an ignition point, and the residue after the degradation
increase with increase of radiation dose. In addition, the differential thermal analysis was also carried

out to investigate the mechanism of thermal decomposition of the irradiated polyethylenes.

* E#SE0 0N “Thermochimica ACTA” CHIBIH TS 5.
% fpxeprocs Research Division of Chemical Engineering
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Variation of Crosslinking Index and Softening

Points of Irradiated Polyethylenes
BHRY) =F 1V OrAGR, FFEEEERN)

_ LR D%
Sample I\R/ﬁii;tion dose, Gel fraction, 9 | Crosslinking index Softenirgg point,
Unirradiated — o 93.4
2 0.5 0.6 96.5
5 41.5 1.0 98.0
DFDJ-5505 10 58.8 1.5 98.6
20 75.1 2.7 99.6
50 83.1 4.9 101.8
100 90.1 23.3 108.0
Unirradiated _ _ 127.7
2 0.1 0.7 129.3
5 9.3 0.8 129.8
Sholex 6050 10 38.3 1.2 130.1
20 52.1 1.6 129.9
50 65.8 2.8 132. 4
100 80.4 14.7 133.2
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Table 2 Thermogravimetry of irradiated polyethylenes in air
ERAIC BT B B A Y =5 L v OBME B

Initi. temp. | Initi. temp. | Termi. .
Sample Radiation for lst sta- |for 2nd sta-| temp. for Weight loss, % Residue, %
y - SO
dose, Mrad |ge dec%ornp., &e deoc(::omp., decoirép., first stage | third stage
Unirradiated 254 373 554 2.9 3.9 0
5 242 .375 557 12.9 10.0 0
‘ . . 0
DFDJ-5505 10 239 376 559 16.2 12.0
20 232 390 563 19.4 13.2 0
50 230 400 559 17.6 12.4 0
100 228 408 561 18.2 13.0 0
Unirradiated 261 393 537 5.6 5.0 0
5 259 388 545 5.2 5.1 0
: . . 0
Sholex 6050 10 248 387 552 11.0 8. 1
. 20 242 390 560 14.5 9.9 0
50 236 397 563 21.9 12.7 0
100 231 400 567 25.8 15°1 0
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The softening temperatures for the irradiated low density polyethylenes much
more increased with increase of radiation dose than those for the irradiated high
density polyethylenes. From the results of thermogravimetry, the irradiated
polyethylenes decompose in three stages in air but in one stage in a nitrogen
atmosphere. Those irradiated polyethylenes decompose easily in nitrogen as it has
also been shown by the calculation for activation energies, -and begin to decompose
at relatively low temperature in air with increasing radiation dose. The irradiated
polyethylenes, however, are less combustible than the unirradiated polyethylenes,
since the initiation temperature for the second atage degradation, which probably
shows an ignition point, and the residue after the degradation increase with
increase of radiation dose. In addition, the differential thermal analysis was also
carried out-to investigate the mechanism of thermal decomposition for the irradiated

polyethylenes.
(22 Figures, 3 Tables, 12 Reperences)



