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B, HEMEES, BRA 0: £ 0.08MPa, RGHEEHIF., FHIFHRETERADELL
HhRAE 60, 80, 100, 120 CEAL—EHTH,
© 1.4 O, HEERAN
e, ASHAEUERBEPRRXN 0, B, ZWERLE Arakawa % 0 gy
A LB HEANNR.
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2.1 ELFKHES O, HiER

HEHEREANREEALE RAHEEERNE THRLEPRKYN 0. &8, AW
0: EBMEFRE 0. & &, HEY O, WER, X FARREN GEMIIRER, WG
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Tab.1 Thermal aging condition and O, consumption

Initial O;(a)/10™° mol-g~! Thermal aging condition/h O, consumption (x)/10"*mol-g~! Ln[a/(a-x)]
Model formulated CSM

4.47 120 °C, 96 3.14 0.0728

4.49 120 °C, 144 5.10 0.121

4.50 120 °C, 192 7.14 0.173
Model formulated PVC

3.62 100 °C, 72 1.15 0.0323

3.65 100 °C, 144 4.48 0.131

3.66 100 °C, 288 10.9 0.354
Basic formulated EP-07P

3.91 100 °C, 4h 3.06 0.0815

4.36 100 C, 16 6.67 0.166

4.93 100 °C, 20 9.10 0.204

AR 1TER, MFRFORES, KRS SRERER, EHRAGELEET, a%
FRAEEE e T,

2.2 ARILBENN S RS2
ATREGEHFEGTNER, EVETHELRBRIEHRAYE, HWEFRERN

1% AREEICRITEI 10, SRR ERE T O, WEBBURHAT T KRS /1225047, %t
F—REY, ERFETEHAR

| In[a/(a —z)] =k -t (1)

AP, o FWAHEER, o HEMER, b NENEY ¢ HTEE, HE 1P Info/(a—)]
XEZETEIEE, ME 1. W2, B3R ARKEHRNXR. EREELEET, Bk
BT HAMER. ZRAEROTAERMAET, AR KRR R N — R,
H—LNHATHERETHRYEEER, SE5TE2,
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Fig.1 Kinetic analysis on O, Fig.2 Kinetic analysis on O, 7 Fig.3 Kinetic analysis on O
consumption data of model consumption data of model consumption data of basic
formulated CSM thermal aged formulated PVC thermal aged formulated EP-07P thermal
at 120 °C at 100 °C aged
at 100 C
Tab.2 Rate constant of thermal oxidative degradation at different temperature
Samples Thermal aging temperature/ °C Rate constant/h~!
Basic formulated 100 ) 2.63x107!
EP-51(100kGy) 80 2.42x1072
60 4.82x107°
Basic formulated 100 7.61x107°
EP-07P(300kGy) 80 1.22x107°
60 3.36x10™"
Model formulated 120 5.78x107°
PVC (300kGy) 100 1.19x107°
80 1.12x107*
Model formulated 120 1.58x107°
EP-51 (300kGy) 100 2.43x10™1
Model formulated 120 1.03x107°
CSM (300kGy) 100 3.28x107"

W& 2 ATLE Y, SMERATH EP-51 #£5, HAERH BN 300kGy, T4/ /7 EP-51
FEan AR R R OUN 100kGy, HIE 100 CHIEALBEET, FRMEme 48 5L i SR 3 4 L AR
FRERB R ERUNT 3 ABRR, XA PRHERT T 8 I 03 & B ) T SvEl4b SR i
7, AMBERKERKBEEENEAFEM. WK 2 ETM, B 100 ‘CH 120 CXH:
BEHMERET, SRAERIH EP-51 F1 CSM AHRHA KR ¥ iR/, X3 90 20845 it 2 4L it ]
A, XS R R R, B AR SRR 60 CHI &M TR —b 1
LE, LAEARMEERNSHEARE SHESARKHNTRARRE.,

2.3 TRERSERITHEROEER

TR AL R SR B 2 R M BAER ¥ RA N Arrhenius H 2
K = Aexp(—%) (2)

X, K NENCREBRTHEERY, E HRRIELE AREEWETF TERE R
SHEEH. NAX—HERUMEA%h, MEE TER &G,
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(b) % RMBENERN, R BB ZE—EHEE. NUMBTERE B, 21K
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Tab.3 Comparison of rate constant

Samples Kihightemp.)/K(lowtemp.) Experiment data Theoretical calculation data
Basic formulated K100/ K(s0) 10.9 3.46
EP-51(100kGy) K(loo)/K(s()) 54.6 13.9

K(BQ)/K(GO) 5.02 4.02

Basic formulated K{100)/ K(s0) 6.24 5.18

EP-07P(300kGy) K (100y/ K(60) 22.6 32.6

K(s0)/ K s0) 3.63 6.31

Model formulated K(120)/ K(100) 4.86 4.10

PVC (300kGy) K(lgo)/K(gg) 51.6 19.7

K(100)/ K(0) 10.6 4.81

Model formulated K(120y/K{100) 65.0 5.33
EP-51 (300kGy)

Model formulated K{120)/ K(100) 3.14 3.96

CSM (300kGy)

ER3H, X FTESBAY EP-51 78, H 100 CTHREEHS 80 °C T KR ¥ 5
WA, ACWEBEERY 109, TRE Arrhe nius R HEEWEIRLER A 3.46 .

M3 3 A, KEHHLRERSERHESLERRBAEBRANER. FRETEEM TR
M H—RERRE, ZTEFASHEAERNR O, IMENREEHXERM, HmY 0, K
BEU/MT, LRIRERK, XFTLGES A BB T FMa g e, R
HHE AR HEETE T L ER IR, BHA Arrhenius RN TRLE SR T4 HKY, T
[ BEHEREY, FTREFEREEMNSEE. FUREBEESERNERN, IRFERBESL
LB HAEAXS Arrhenius FEMITELHGHE. EHik, ELNERNLRERKE, KWy
Arrhenius FRAEHFEMTRMBEAMUEREMEY .,
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KINETIC ANALYSIS ON THERMAL OXIDATIVE DEGRADTION
OF IRRADIATED PVC , EPR AND CSM MATERIALS

YANG Zhongtian
(China Institute for Radiation Protection Taiyuan 030006)
Yosuke Morita Toshiaki Yagi Tadao Seguchi
(Takasaki Radiation Chemistry Research Establishment, Japan Atomic Energy
Research Institute, Japan)

ABSTRACT Oxygen consumption for PVC , EPR and CSM as the cable insulation
materials after irradiation and thermal aging were measured by using gas chromatograph in
order to study the lifetime estimation. Kinetic analysis of experiment data was made. It is found
that thermal oxidative reaction is a first-order reaction under the experiment condition in this
work. Rate constants were obtained. Comparison with the theoretical calculated data according
to Arrhenius equation was also made. It is thought that the simplified Arrhenius equation is not
appropriate as the model for lifetime estimation.

KEYWORDS Polyvinyl chloride, Ethylene-propylene copolymer, Chlorosulfonated

polyethylene, Thermal oxidative degradation, Kinetic analysis, Gas
chromatograph, y-irradiation
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