#2i

1990 4 4 A

%ﬁ%%?& No. 2

ACTA POLYMERICA SINICA Apr., 1990

RZ &K SRR ENSE ¥ ERAT R
o IEE  KEwm ZRR

Coh R 2 Bk AR A FL TS > 28

] =

RERELTIMEART S FABBRLHEGHVEEH, AL T &
RERSPWHTRALEHELBHNINLEA. AATRHBRLEHENA RVERY
BEMNETAHER, FHEEREBRLHENEE, REAT 125C TFRLH
AhBE, A BBEANERENEGR R TR, KARTEZ TR, A XHE
BHOMNEAERE LRLERFAR/RIT, 2RBBRUHAL 125C £4 5K
HOLTERABBEAX—AN AL RIETHBRBRLHE R SAFAFREZ” 6
JE Ak, ' :
REA RH BBAEEHETIHEDA XHEH

TR A MR A SR R T O B R 5 BB A
REH TR, XEETAR NSO RIERAT S A, KAHRIRRIR &7 i
LR R NSRRI,  BRSIT RN A L — 2 Keller™ F 70 £IEHA,

| FBE FERK
ki BB i
B
ETs | FEaE
{a)
FRK R
[ wm EnE
| |mm _
ERIX. FHRK W

()

A1l RS RBEE N RERE
(a) “Fr BRMRPIATLE B ;
(b) “Hr BPyER BRI R,

|

RIVRZA @R mBEIAE”, HERARE
X 1a b, MREEX R, bR R E SE SR
R BEREERFRORETSR, AE.HE
BRARENFRZRHEE, &G, S BEANE
HEEN, FRT2ERIEERS.

1984 £, REXHRNABHRSIAER,
42 RE(H DSC ME) MEERFIBHIE T &%
HIRF > BRATIE M A & F E AL R
AREMBELARAR. ARG EKEHANEE RN
B R B aE R RAVED T R MR
PLERZHRY, BRORER 1b i, XFRIRE
THERES RS R ER AL RN,
ARFERE.

RITE—PHYNA X SHRBA (SAXS) WBFRP M, F BT RR, WO S

* 1988 £ 10 B W BIREL AT NERBAR R EERTIRE.

188



2 3 EEXE: ROUBFSBERBIVENSE T BHERR 189

E R KA ARERAB MK E. sk BS54SR Z RS T & EEAREERHA
BABSEMT TR, XEBE RS IEX T RN ILE"NIER .

KT EFHRE S ERHHILE ER TR RIINRABHETFEMSE (TEM) HE
TARERFETZRERNBFEERISE (HDPE) REEH BARMET 125 £ 0.1C
THRERARNEEENR,. 5 SAXS PUEHT THRMAE, RgREEEMR
7, EMNER.BRYEBRAVNPAEER AL BN, MARLEH.

KR AR A EEERWAMA T4 HDPE, M, = 168,000, M./M,=
8.8,

% HDPE RORMZEMUES, BT 170—180°C RTHMEN EHER 2mm MRH
HRMERHZ BB BRE S, HZ (078 )HE, ACo»-H AT R T
7K I R AR SR B 30 165Mard /b, ¥ BERRABAREET 125 0.1
THREE 4h, |

REERR AR Kanig W EORAH. B RER HDPE RERERREE
30°C MIEBI R BN 3 R, AR IR U FIVR IR » BT MEROK . TELL 1 % ROBBR Bk
W 30°C T 3 K, FIRJG BB,

HAR ) AR P F A B S AR PR H-500 T T B IR SANEE A0,

- SAXS FEAETFX PHILIPS PW1700 X-SREHsIM KRN L#fT. H Kratky
PR GMIE > Cu ¥, Ni BRI, THRALIE 45KV, WL 25mA, ASTHc# 80um, Bl
B 200um.  SAXS JREHI AR MRIR T8 BAR LB Strobl yJFIATE
40,

Z R 5B

1. 2R4W HDPE KAMSHMERNRHEL

RN TR h R B, IR X HDPE 7 BWL R RO R AR B %
M. BERIMERE Kanig J7i,% 48R HDPE REEREEHRST T EHET BHRGEON
25, RIS HDPE SLRERIF BT A (REFAR.

B 2 R REREZHOWE TEM B, SRS % () 0, (b) 100, (c)
1000, (d) 3000 Mrads. 3T 5t 3 H itk A BIE4% BN LU B BRYE B4R,
B5 B2 B A ARG BRE F RS ERREE IR AR, KRR
AT B R

B TEM BT, 450 DUR T S R A SR B, KR W43 7
RIE. M3 2 REREFNE HOPE FraE R KA FnEnE. AN, MRS
HEIUS (3000 Mrads) BOREF BB RO (R K A5 R4 250100 » 48 7R FRE.

Fr RSB R A TS R R R AR T 4 . RRE, BRREY
Fr G B 1R SR Bt S VLR 25 A B 01 70 35 3000Mrads PR MY AR, 3%
BHRE R AR RE R~ SR E) I RHER BT, AT, HAERN



190 B 4 F % 1990 £¢

B2 zRERETERIANOSETEHER
(a) 05 (b) 100; (c) 10005 (d) 3000Mrads

70 |
60[ @
2 40}
201+
0
A E 30.0
0 o E Lo '
z g0 200 f o s °
40k
10.0
20}
L 2 1 }% { { 1L
10.0 20.0 30.0 10.0 20.0 30.0 0 1000 2000 3000
(nm) {nm) - Dose(Mrads)
K3 miEM HDPE M FEBELITHENS REE 4 FREEEL)RH B0
DR RBOWDNERSHE HENENIEL
BEAE: (a) 05 (b) 3000Mrads. —A— SAXSHIH%ER; —@— TEM MRALR,

£, IR 3000Mrads B, F DSC S =@ G BERA 15%. XA REER
a4 TR B e 5 BB RO T A B e O R LR P P T R L
BT, FOREX—IE B ERE 15% WERTBAFERGERE



2 3 TEZES: RIRASERBIIENS T BHRETR 191

EERMMEMBBEATERNAREER 6 £, XCRESRITWLRERETHARTN. F
% b, SRR 0 34K E] 3000Mrads I, FREEENAZREEER 1/3.

5 R B RITEE A &R R T &N RTH, BARIER
RER, . KAMAHEERNESK, =24 BERNBXEETHROTEER EARR
AH. HNEEA HDPE &EBESWMAREER BN, XMBEASHT =84
BERREE, MEREHNAEL T REE G EREEESREAE, X—H#BS5R]
LR EIFE —EK. '

B 4 fRFERTH SAXS BRI REESKASMAENE/L. B5 TEM Fik
BROERRE—EN. ZRWE R BATIIME"EEHN.

2. %3%K HDPE niEMELAVSHERMNRLHER

FREEX HDPE HoW &M AR ERN , X EBOREWAE BIMER, HEdR
T2 R O B O ik, XA BRI BRI T =445 S RE IR 503 Jn o pe
%, RIS « EREF B TEEY. ¥ TRRBELSRENEE, BUMERAADE
T ML > 10 LB B R BB ANE4 L. B 5 B8R HDPE REEERET
125 + 0.1°c FERLAR 4/ \NEK TEM B, SRELARNBRIAFHELE. ERAE
S (DTEM BRFERZHE. BTERFSENOFZABRKRE B RKB
= (R A 7E A Rl 4 R, —RAE O S BRI, R B ST E SR B X. BEIERK A
IR A3 i AT IS £ S R AR TR AR IR B E B iR/ aBkiERIA =T
e BRHRA T BN, S RBREAET, FRERERRPRUT . B
ASMMEHT TEM ERFENER. (2) BEEREAREE, KR HMERTIENH
i AE ¥ 2E R, i 6 FTUR.

M—RREDEROVNAE - XUERE+SRMY. BF A TELRERANZER
TAARRERAE S REFFRITRIWEIRETSREE SRR . LA REEN
KAEMMELR., mRERSH SOBREER R BRI RTH, WEERR
FlEEE N, T &R, KA BN REAE, RERMVEREREFMEFN. WREX

E 30.0 -
20.0
10.0
'
1 i 1
1000 2000 3000
Dose(Mrads)
A5 ==HE#EHR HDPE # 125°C TELREN F6 =EiEM HDPE 7 125C TELRENR
R TiA T & A BEECEL)TEAHACGLMBRANRNEL

R & 1000Mrads. —a— SAXS; —o— TEM.



192 & i F 4 i® 1990 £

FhLIR R R R BB HLIR ST Y, W R B BEANR R HRA SR R B 03 it 22
B EE RSN, HARREARAH IS AR ERNRARERG, MEEREXNTNEHE
RAETHHIERBRE, FERXERANEFERR TESSN O THENER.ER
ARARXETAIAEEHFR =G FUEREE,TTEER TERAUREHIERKX
B R B RNOE, TRAEO KBGO PIENS 52, 2E. X5R1H
TEM LRER(E 6 HLleARTORIEFYAR. SAXS RIZRI(E 6 HoAER) X
BT TEM B4R, BR, 125°C TESR AN SHER AR ZE AR R B
THREXNFROMERRE RN BBAIE TR, XXERHFRM B BERIENE
HWEE ,LREX —EZE I,

2 % X W

[1] Keller, A, “Developments in Crystalline Polymers-1” Ed. by D. C. Bassett, Applied Science Publishers
London, 1982. ' ,

[2] Lue, Y. X, Wang, G. Y, Lu, Y. L, Chen, N. Y. and Jang, B. Z., Radiat. Phys. Chem., 1985", 25, 359.

3] Zhang, H. Y., Wang, G. Y., Liy, L. Z, Cui, Y. and Jiang, B. Z, “The 3rd China-Japan Bilateral Sym-
posim on Radiation Chemistr;"’. Changchun, China, 1987, 256.

[ 4] Kanig, G, Prog. Colloid Polym, Sci, 1975, 57, 176.

[5] Strobl, G. R. and Schneider, M., preceding paper, J. Polym. Sci. Polym. Phys. Ed. 1980, 19, 134.

(6] FEEEBRETIZWE R AL 3,1987,4(2),26.

CRYSTALLINE LAMELLAR DAMAGE IN IRRADIATED
POLYETHYLENE STUDIED WITH ELECTRON
MICROSCOPE

WANG Guoying, ZHANG Haoyu and JIANG Bingzheng

(Changchun Instizute of Applic:{ Chemistry, Academia, Sinica, Changchun)

ABSTRACT

The morphology of irradiated high density polyethylene (HDPE) was observed with elec-
tron microscope and the relationship between morphology and radiation dose is analyzed quan-
titatively with statistical procedure. _

It has been found that the lamellar morphology of irradiated polyethylene did not change
with changing radiation dose. If the HDPE samples irradiated at room temperature were melted
and then recrystallized at 125+0.1°C for 4 hours, the thickness of crystalline lamellae and the
long period are reduced as compared with those without recrystallization.

The results mentioned above ate in good agreement with those obtained from SAXS exper-
iments. They confirmed the “lamellar core damage mechanism” model.

Key words Electron microscope, Small angle X-ray scattering (SAXS), Radiation ef-
fect, Polyethylene





