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Fig. 1 WAXD pattern of branched and linear polyethylene
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Fig. 2 DSC heating and cooling curves of branched and -
linear polyethylene
The heating and cooling rates are 5 K/min.

KA FROKXERIEKRE, L g H¥EK,
FEHR T, B T, K91800 W0 LR 18 00 ; T X5 F
BHRUERZHERE, T, X T. FREH X
RO EHIAHTHRAS TRAIARZIE T. M
T HEALXR  ARERENGRERET, T,
A—-Aaensm, EX—RBEME, T, F -1
RAMBE MAERREREET, T, MMM
BTFE SEAFRNGUEEZBARLE,T
DA HY 33 45 25 BE 45 & 06 BE 69 I 6 T JE 4R 18 i
RESTREZMBHIFARE, X RI/ER
ZURZERRAAZFHELBY, WARXHE
FENSER —REE YRIBERITBEAK
B, B ¥ B BE T B K B 297 10 ~20nm Z AN,
Bk —BEE R AT A M, HREE SRR
B T A K, X F 4 Ok 5910 BT AL
Zwma T Ha FROKEAN 53nm, FI8 B
BRSRSTEER BRXHT TR TERE
TR SRR, T B BN — KR . th
BRBERBERREET A _XHIE, MERR
BETH—-KiTE. HEEKRX, BRikHHT2E
MREBEZREENFARMAREG NN, AHE
KBARER KR SBBX -SREREE, 2
THATRBKBEERE, I —KITE TEBEK
ERARETHRANEE . FRBRBF R REE
REGDERERX X RA S AMKR XA NE.
TR TFROER, 8 TaFefRK, SRR
BEGENKNBERBRERS, BHHESHE K
FRNEERTBKEEMRA KX, MRRHIB IR
ERBENRETAXE.

130.5

e
[#%)
e
(=]

129.5

T

Melt temperature ( 7}

2
et
=

1285

Wz 105 108 1 14 117
Crystallization temperature { T.)

Fig. 3
temperature of low molecular weigh branched polyethylene

Plot of melting point against crystallization
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Fig. 4 Kinetic behavior of low molecular weigh linear and
branched polyethylene assuming heterogeneous nucleation
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Fig. 5 Morphologies of low molecular
weight short chain branched polyethylene
single erystals formed from the melt
a)T,=102C; b)T,=104TC

BHRBTAMRERAREE 1IICHIE, Bt
IURZFBERESHUAERETRERERTR
MHE IHEREH K4 TRIAEZENS
BIOTARSHESTRESEEZHBEFTHE . BER
THERATFENRBERZEAHBENENMS
RATENKRUERIHEHR IR TXENF
FHERTRENSHER, ERT FROLHE
R RS T REERMORE.

Bid BUXEPERAFREHBRTLETERMT

SRMESHRILESERR AN EXTHBERATASM
Hig.



¥ NEFLS AR IEAES TFTRRELZEEZBEMITHINER 23

REFERENCES

de Gennes P-G. Agew Chem Int Ed Eng,1992,31:842 ~845

He Tianbai( X &), Wang fosong{ £ ##) . Chemistry({fL. %l 1k ) ,1999.10:23~28

Thayer A M. Chemical & Engineering News,1995,11:15~20

Wignal G D, Alamo R G, Londono ] ID,Mandelkern L, Kim M H,Lin ] S,Brown G M. Macromolecules,2000,33 : 551 ~ 561

Eynde S V,Mathot V B F,Hohne G W H,Schawe ] W K, Reynaers H. Polymer,2000,41:3411 ~ 3423

Hsich E T, Tsc C C,Byers ] D,Johnson T W,Fu Q, Cheng S Z D. ] Macromol Sci Phys,1997,B36:615~628

Parker J A,Bassett D C,Olley R H,Jaaskelainen P. Polymer, 1994,35:4140—4143

Hoffmann J D), Weeks J J.J Chem Phys, 1962,37:1723—1741

Chiu F C,Fu Q,Mark L,Cheng S Z D,Hsieh E T, T30 C C,Hsiao B §.] Macromol Sci Phys, 1997 ,B36: 553~ 567

Rastogi S, Hikosska M, Kawabata H, Keller A. Macromolecules, 1991,24:6384

Zhang Fajun(3 & %), Liu Jieping( 3% ¥) , Fu Giang( M3}, He Tianbai(# X 1) . Acta Polymerica Sinica( #§ 5 75 ) ,2000.(6) : 722
~ 726

Toda A,Keller A, Colloid & Polymer Science, 1993,271:328 342

Toda A. Colioid & Polymer Science,1992,270:667— 681

Liu Jieping(344% ¥ }, Xie Fengchao(## # ), Du Binyang (# ¥ M), Zhang Fajun(# % %), Fu Qiang(#M3R ), He Tianbai (M X A ).
Polyrner, 2000 ,41:8373~ 8577

O s N W B W R e

-
Ll —1

P ]
E ST R ]

INFLUENCE OF SHORT CHAIN BRANCHES ON CRYSTALLIZATION AND MELTING
BEHAVIOR OF LOW MOLECULAR WEIGHT POLYETHYLENES

LIU Jieping, ZHANG Fajun, FU Qiang, HE Tianbai
{ State Key Laboratory of Polymer Physics and Chemistry , Changchun Instituze of Applied Chemistry,
' Chinese Academy of Sciences , Changchun  130022)

Abstract The crystallization and melting behavior of mellocene-catalized branched and linear polyethylenes
of low molecular weight was studied. It was found that the erystalline lattice of branched polyethylene is
larger than that of linear polyethylene because of the existence of branched chains. The melting behavior of
branched polyethylene is similar to that of linear polyethylene since the branched chains can not enter the
lattice. However, the crystalline behavior of low molecular weight branched polyethylene is the same as that
of high molecular weight linear polyethylene, but different with that of low molecular weigh linear
polyethylene. Kinetics theory analysis evidenced that the transition temperature of growth regime of the
branched polyethylene is about 20C lower than that of linear polyethylene with the same molecular weight.
It may be attributed to the existence of short branched chains.

Key words Branched polyethylene, Linear polyethylene, Crystallization and melting behavior, Growth

regime



