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Table 1 Chemical shift assignments for unirradiated POE

Chemical shift (§) Calculated value (&) Assignmen
37.6 35.7 CH, Branch chain C
33.6 35.0 Cl,a-C
32.3 32.3 C4
30.2 30.2,30.6 Isolated CH, , ¥,48-C,C3
26.9 28.¢ 2, 8-C

23.0 22.8 (o4 ]
14.3 13.7 CHj, chain end
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Fig. 1 The solid state '*C-NMR spectrum of unirradiated POE
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Fig. 2 Solid-state " C-NMR speetra of POE following irradiation to a

series of doses in air at room temperature, line broadening (LB} =30
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Fig. 3 Solid-state "> C-NMR spectra of irradiated POE and the
extracted gel

a) [madiated POE, 100 kGy; b) Extracted gel, 100 kGy;
c) Trradiated POE, 250 kGy; d) Extracted gel,250 kGy
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Table 2 The intensity of main peaks in solid-state '* C-NMR spectra of
POE

Dose(kGy) Br Cl,a C4 CH, C2,b C5 CH,4
100 9.42 24.95 44.07 100.00 25.22 27.85 32.36
100(gel) 7.39 18.72 62.64 100.00 27.11 38.05 29.75
25¢ 7.71 31.96 49.35 100.00 28.29 35.02 39.18
250(gel} 8.21 17.52 66.19 100.00 27.44 36.45 31.95
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Table 3 The main peak area in sclid-state ° C-NMR spectra of POE

Dose(kGy) Br Cl,a C4 CH, <C2,b C5 CH,
100 6.91 9.96 13.79 100.00 1B.52 9.58 5.06
100(gel) 3.54 6.19 29.19 100.00 18.48 13.76 6.23
250 4.22  6.45 16.87 100.00 10.99 9.25 6.94
250(gel) 3.31 5.30 33.39 100.00 20.30 14.61 4.73
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Fig. 4 The varety of linewidth versus the absorbed doses
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SOLID STATE ®C-NMR STUDY OF y-IRRADIATED POE

HE Tao, JIA Shaojin, JIANG Pingkai, CHEN Yan
( School of Chemistry and Chemical Engineering , Shanghai Jiao Tong University ,
Shanghai Key Lab of Electric Insulation and Thermal Aging , Shanghai 200240}

Abstract Ethylene-octene copolymer (POE) samples exposed to ¥ -radiation under a series doses were investigated
using solid state  C-NMR . The chemical shifts of POE were assigned, and the peak evolution as a function of
radiation dose was discussed. An obviously chain scission was found near the branch carbons, and the * C-NMR
spectra of the corresponding gels confirmed the result. Linewidths of irradiated POE samples of various absorbed
doses were observed to which were related to the molecular mobility of the radiation-crosslinked polymer.
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