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Note on the Radiation Chemistry of Polyethylene
and Normal Paraffin

Masahide TAMURA, Shigeo NARA, Hisatsugu KASHIWABARA,
Tsuyoshi KOMATSU and Junkichi SoHMA

Abstract

Electron spin resonance spactra of neutron irradiated polyethylene and 7-irradiated
hexatriacontane were observed and some considerations were made on the radiation induced
chemical changes in hydrocarbon materials. When the high density and the low density
materials of polyethylene were subjected to neutron irradiation at room temperature, singlet
spectrum of ESR was more dominantly observed for the high density materials than the
low density ones, and this singlet spectrum was very stable even at temperature higher
than 100°C. This shows that polyene type structure was easily made in the crystalline
parts of the materials by the action of neutron radiation, which ionize the materials densely
around its spur, and closs-linking bonding in primary step of reaction may be made more
favorably in the amorphous phase.

Observation of ESR spectra of 7-irradiated normal hexatriacontane showed that possible
existence of scission type free radicals under irradiation. With polyethylene, ESR spectra
corresponding to the free radicals of scission type were not observed even at 77°K. This
indicates that the cage effect in normal paraffin seems to be milder than in polyethylene.
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IO ohAVOI3BETIEF DT YAV Fig. 1. ESR spectra of irradiated polyethylene.
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ESR #lisE &7 75 72,
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S-0 Sumikathene 0 0

S-2H »” 2 hr 2% 10° nfcm?
S-4W ” 4 week 6x10' n/cm?
M-0O Marlex 50 0 0

M-2 H ” 2 hr 2% 10° n/cm?
M-4 W ” 4 week 6 X 10'® n/cm?

B) EESEOHKRIKELEBCDOOTOER
RYZFLYDOEFNVY T ELUTHEIRST 74 VEARL, £ha “Co T T B L
febDicDx ESR MEZEFT B -7z, BB E LTRAZ XX O IEI LD Cul,y AR HE
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Fig. 2-b 1, Fig. 2-a % 6.5 [ 100°C ¢ n# FH o in © ESR x
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Fig. 2. Singlet spectra
of neutron-irradiated
Marlex 50; observed
at room temperature.

a) Sample M-4 W;

BIRELLL, T oK Marlex 50 0GR RERL L Y £~
observed bkefore
WS OHWHBERINTNBE T ENDME, FRThEEEDTT heating.

2 i/ PR Z N - - i b b 1 M 4W
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17, Marlex 50 DEGICIBC OEB UL o I BE—THRA 7 vl * heating at 100°C

- ifor 65 hrs.
WD, hRdcHERERNN TR S, X, k2l Lok "¢) "Sample M~2 H ;
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Fig. 3. ESR spectra of Marlex 50 observed at Fig. 4. ESR spectra of r-irradiated Marlex
room temperature after 7-irradiation ; 50 observed at liquid nitrogen temper-
(Sample was heated at temperature higher ature immediately after r-irradiation at

.+ than its melting point for more than 3 hrs. the same temperature (7-irradiation was

and then subjected to r-irradiation; 7r-irradi- made for each sample in the similar

. ation temperature was roeom temperature) manner as the case of Fig. 3; irradi-
. ” i)

a) M-4 W ; observed before post-rirradiation- ation temperature was 77°K)
heating. ... - a) M-4W

b): M-4 W ; observed after post-r-irradiation- ) b) M=2H

2 -heating at 100°C for 2 hrs. ¢) Marlex 50 recrystallized from melt.

¢} M-2 H ;. observed before post-r-irradiation- (neutron-irradiation was not made)
heating. - N Cey

d) M-2H; observed after post-r-irradiation-
heating at 100°C for 2 hrs.
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LT03d, 2O0RMEI VAVBME NS EroRT 260 BbN s
B) /RS T 4 ICBYTIRREEER

%57 4 v CuHy @ ESR ¢4 + v Fig. 5(a, b), Fig. 6(a, b)icikd, ¢ ¢ Fig. 5
(@) I AEFRRE T T SN L (& 50X10°T) ZNAd 2 C &I LI, HEMkassig
THELALSDTH D, TNEXIC 238K T5 A4 L, BOBRASERBECHELLLD
#$ Fig.5(b) TH %, € O Fig. 5(b) ®d 22 + TS MIC T v % w2 -CH,~CH,~CH-CH,-
D7 VAN o7 S DT, 6 BIHARL TS, RiC Fig. 6 (a) 340 ->0D R ~7
PvDZELBIE DFIRT, WE 777K 5 288K ICHEL LBICHIE Lic 7 Y vk 2 H 5

N

b
b
N 100 Gauss ' ° 100 Gauss i

Fig. 5. LESR specira of r-irradiated hexatriacontane : Fig. 6. ESR spectra of r-irradiated

(Temperatures both of irradiation and observation hexatriacontane.

0
were 77°K) a) Subtraction of Fig. 5 (b} from Fig.
a) Observed immediately after irradiation without 5 (a).

heating. b) Subtraction of pattern due to alkyl
b) Observed after heating at 238°K for 5 minutes. type free racicals from Fig. 6 (a).

DY, CCTHSEIHLELD, FOT VR VRO T DhnE YRR NIE, L0 Friko
o by IflnE A TCTCEx -CH-CH,-CH, - %2 5 OAnhZOHBECEIC D, &I
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-CH,-CH, « WO 43 a3 5875 % 6 BIAE BA > T bbb DB s, Fig.6-bidc o
Fig. 6-a o 7w VB0 6 TIHAZE LGN DT, il 6 B TH 5, Ayscough' 45
DTl LT IV VI SR S L I A T U h v o geic ki, —-CH,-CH,~
CH,- Mp 7 YA Tk ESR A7 P v OBBHIFNSICH 32 B D7 n b vyO%FEE <
THEHETIE L, [FHROMDF PHrd ESR 2_7 bk, 6HEIEHE L TEBNIINE T L&A
LEXNTNS, RAOEEEE Fig. 6-b I D0 THEZ B &, SHHHEA 22~23 o2 TT v
FAMO6 FEIHLI D E/NE L, Ayscough DD FRDIMD F PHVIKHR LTV AEDE

Hbhb
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