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W OE M X-SREG, T AX-SHRGTE, BRI R AL BIR T HE-1 MERML
FIFRERSERS TEROBOBIE RS RN RS B AL B R ERE, KB, &
REEMERREEMA TESERRENXA HEENTRTHRERTNESESENR
FSEHE. %SRRI UHMWPE BAKESNEREX.%)KAM (L) MEX E &
(L) EHTER M, DX MAESBREF SN FKRXEE (L) 5HTRNERR K
ERXBR To A TEMAHAAS. HAZRERKANSSTREX, ANERERE
CRNEA X, HERENEXEREMO TRMAM TR, FRXEENEASEY TREX
TOR, WA AR AR T 8 R IR TR, SR A B iE .
XA BESTERCE. KB,/ M X-HEEHN, A X-FRITH, ZRABERE

HXRCHORESERNTRCERRORY, EXARERAH THEMNE
LRRRERTER EWERSERRS., AN X-HEEE (SAXS), I 5
X-5HHi 8% (WAXD) RIZFE#AZE (DSC) W HE-1 BELAIRERE d
B FRECHNSERTAHEFE.

1 sEedbsy

MESROHEWARIET HE-1 R ARERBAFRKEURS M, GRS RE
R AESKRAE 1852 1°C, N, fRFPFUER 1 /N, REERRAZZE, HEKRS
R 160 mg AIRESLINA 200 ml X = H 3K reh, In ADVFHTER, T 140°C B ##, 7£ 110°C
FiR 15—30min, REET 87+02C PWERKAIES, FRENRE, EERERET
BREERS BRI . MREZEG, APEEABR BEEETE 2 K.

WAXD FHAP: Shimadzu X-ray f75{¢, 40kV 20mA CuKe Ni &Y, G258
&, X, % ¥ Aggarwal AR FAREERZEITE, SAXS HHA Rigaku D/max-IIA {7
SHUNAEES ME, 40kV 55mA CuKe Ni 386, Kratky $R%EEH, FF 0.02° 85
RHE] 10s, BB 2 EEHA P R ERY, % Brage AN IEKEAS L. L R
X.% BEXEE LY,L g% L. BERXEE L, T, REAH AHf ENERLE
HRELZE]T COR-1 BEFHHRSITIN, FREARXNA: X, = (8H;/AH}) X 100% ,%F
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M. AHY = 288.42 J/g.
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By T RECHBEE R, ROTRHIRKE X 0.08% (W/V), HTEES TRRS
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Fig. 1 SAXS curves of UHMWPE formed Fig. 2 Long periods of UHMWPE
in dilute Solution at 87°C formed in dilute solution at 87°C

M, X 107 (1)133(2) 1003 (3)137;(4)1703(5)250;(6)315

B 1 A& TRECHE (VHMWPE) T 87°C MR & RA/INE X-HUHHE,
MWEPEUBEH: RESTE My AR, HBE A EARR, SR EY L 248
, REEsy T8’ My HEAmEA(E2,%2)

Tab. 1 Crystallinity (X,), melting point (T,) of UHMWPE formed in
dilute solution at 87°C

M, (X107 T,(°C) AHL(JI/g) X.:%(DSC)
13 135 237.8 82.5
100 136 241.2 83.6
137 140 237.4° 82.3
170 137 243.3 84.3
250 138 239.5 83.0
315 ) 138 242.2 84.1

RMEBEEFRROHEEMBEEAFIRERENRELE, EARGEANR, BL IR E RS
SR, ERAMLEMRAN, FLEEBS TEROHBERERGTCOMK AL E4AMH
H, B % 13.0nm, JFEH 13.40m®, R I1ABESSTEROEBRERNERT .,
B AH, R & X, BUE. IS AH, S545E X, BAHS TE My Tk,
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TEA T, A2 TER My REME,XRRATTREKR, 5T ZEAS)HE
GHE, S THIBHHEEE, F2OBERH.BE5S TEROFEREENSEXER
L, XHFEEIXEQ L, 3RS TE My i, BELBES FRROHE RSSOV
—H., TR, BARERORLE ARLREBS TENEARES D TEN, HERE X,
KA L. SXRERXEERESTE My LX, MAREREE T. A9EK.

Tab. 2 Long periods of UHMWPE formed in dilute solution at 87°C

M (%x107%) L(nm) L.(nm) L,(am)
13 13.0 10.7 2.3
100 13.0 10.9 2.1
137 12.0 10.4 2.2
170 13.0 11.0 2.0
250 13.4 11.1 2.3
315 13.0 10.8 2.1
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Fig. 4 Long periods for melt crysta-

Fig. 3 SAXS curves for melt crystallized UHMWPE
1lized UHMWPE
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Fig. 5 Melting points (T,) for nascent po- 138 Tw = AHn/AS, FTLARB A EES
wder and melt crystallized UHMWPE by DSC %E%Zﬁ%ﬁ%’ E%E Tm ﬁgutﬁﬁ
(1)Nascent (2) Melt crystallized at 185°C for 1h )\*ﬁ(ﬁﬁ, AsS ﬁj{, ﬁu%,ﬁfﬂ;f& ?%g.
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Tab. 3 Crystallinity of UHMWPE with different thermal treatment

T.(°C)

M, %107 Treating condition AH_,(1/g) X,%(DSC) X.%(WAXD)
13 N 212.8 74.4 82.0
c 215.3 75.3 81.8
100 N 214.4 75.0 81.7
c 207.3 72.5 78.5
170 N 210.2 73.6 83.4
c 201.9 70.6 76.2
250 N 216.5 75.7 82.2
C 197.3 69.0 75.3
315 N 212.3 74.3 81.9
c 194.0 67.8 73.6

7 (1) Nascent powder (2) Crystallized at 185%C for 1h

223 R AH,, HRE X, 5HTE My XA

RIFIMTMESBEDS FRECHEMH KA 185°C b 1 /RS, DSC Sk
IR T f X-3Efisz (WAXD) IS MEREMBIARIE. WAESKRNESEM
DTROTLAKR, MABELNERERS TROMNG T, £4 080258 8
B TRRCHENERELNSXEERS TROMNTRD, FRXEEHSTRY
MR, NOESESS FRECHNOFRER: B8 XS E b RE A5
e (& 6), WHARDTAFEKEL, X5 Ingram F1 Schindlor™ fy% R R M.
KAEABAEE, MRHKARDARELE 1.0—100.0nm JEENPES &, — M LR
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Tab. 4 Long Periods of UHMWPE crystallized at 185%C for 1h

M, %107 L(nm) L (nm) La(nm)
13 24,5 20.0 4.5
100 25.9 20.3 5.6
170 24.5 18.7 5.8
250 25.9 19.5 6.4
315 24.5 18.0 6.5
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STUDIES ON CRYSTALLIZATION BEHAVIOR OF POLYE-
THYLENE POLYMERIZED WITH HE-1
TYPE CATALYST

II. CRYSTALLIZATION OF ULTRAHIGH MOLECULAR
WEIGHT POLYETHYLENE

LIU Youxi, GUO Yuwen, YANG Shikun
(Institute of Polymer Science, Zhongshan University, Guangzhou 510275)

Abstract Crystallization behavior of ultrahigh molecular weight polyethylene po-
lymerized with HE-1 type catalyst has been studied by means of small angle X-ray
scattering (SAXS), wide angle X-ray diffraction(WAXD) and differential scanning
célorimetry(DSC). It was found that crystallinity, long periods, crystallite region
thickness and amorphous region thickness formed in dilute solution are independent
of molecular weight and are related with crystallization temperature. If crystals
were obstained from melt crystallization. Its long periods are independent of mo-
lecular weight, but related with crystallization temperature and time. Crystallinity
and crystallite region thickness decrease with molecular weight increase. Amorphous
regions increase with molecular weight and the melting temperature increases with
molecular weight. The nascent crystals have higher melting points than those from
melt, but the long period of nascent crystals has not been found.

Key words Ultrahigh 'molecular weight polyethylene, Long period, Small angle
X-ray scattering, Wide angle X-ray diffraction, DSC





