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Table 1 General characteristics of twa polyethylenes

Sample  Polymer Density MF1 — .

M." M./M
(g/cm’) (g/10min}

MPE Metallocene-catalyzed

0.947 1.5 29,600 59,500 2.01
polyethylene
PE6D98  Conventional polyethylene 0.949 11 15,800 67,300 4.23
# Measured by PL-210 GPC
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Fig. 1  DSC thermograms of nonisothermal cold
crystallization for MPE
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Fig. 2 DSC thermograms of ponisothermal cold

crystallization for PE6098

Table 2 Values of the z,, T, and AH_ at various cooling rates for PE samples

Sample D(X/min} t,(s) T(K) AH )/
MPE -2.5 526.4 391.6 183.9
-5 215.6 389.7 170.8
- 10 175.2 387.4 179.1
-15 116.8 385.6 179.0
. —20 94.4 383.7 180.4
-40 44.2 377.6 174.7
PE609S -2.5 688.8 391.7 156.3
-5 334.6 390.1 159.5
-10 241.6 387.6 166.2
-15 150.8 385.5 162.4
-20 120.0 383.5 162.6
- 40 75.4 376.6 165.4

ME L2 & T, ETUES MESHERWYMK, FRETHE, ZEREE T, NS R
A BERAER T B X R FREERMHEMES FEERERE T BEEAR
HEHNTMEE EEBRRET, A TRIEDEIRE, ERMAERAZE, TEBVE
BERIGBA, X E e SRR B E THEHR, I T, 8F, A amEEd s
BB, B R EE K. EHF RS HEET, MPE 5 PE6098 BB T, #iT,
{8 MPE 1 ¢, B/NTI4E SIS AH, BE T, F208 MPE B8 78 38 5 89 45 % B 18] P9 X Bl W A
GREBE SREZER. NCINs TR FESHRE, MPE NS TREXE



W URES . XERRIBNUEFRERSIAE 283

DFRSTEE. FHFPTFRER T2 FENEE, 2 FROTUERT 5 FHAKEHN
¥5BE . MPE SR PEG09S Ay 4 T LHMBHR. B XS PN RRERY,
FRBEMPE I HRE, THNBHER THARCHE. X5 MPE iR &M EBAME
BEMEESTEL R PE6098 {5558 Zieler-Natta fi{k A BEUP LB ASTEE
¥ BEMELE MPE N FEX M FIABSEI£ ERSAE RSN KR E
RFRY, SEH AR BYE AR, NEREFRA BT MPE W BE AR RE. XaFH
% MPE ERMAGUEAITE, £HEMRER. FRIIBSULERABERER
TRLL K& MPE Lt PE6098 M4+ FEEE I, Frl B4 KR EHE.

10
1ok
08}
08k
06 =
g =
a 04 04
02 o2}
0.0 L L 1 i i ] ! 1
363 373 383 393 05353 36 313 383 393
T(K) TE)

Fig. 3 Extent of transformation as a function of Fig. 4 Extent of transformation as a function of
temperature for MPE crystellized nonisothermally at temperature for PEG098 crystallized nonisothermally at
different colling rates different colling rates
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Table 3 The parameter m for nonisothermal crystallization of PEs obtained from the Ozawa theory

Sample T, range(K) m ot
MPE 383393 3.1 0.2
PE6098 377~-397 1.4 0.2
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Fig. 7 Plots of lgD versus lgt for MPE during Fig.8 Plots of Ig[> versus lg: for PE6098 durmg
nonisothermal cold crystallization at different crystallities nonisothermal cold erystllizatio at differnt crystallities
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Table 4 Kinetic parameters of nonisothermally crystallized PE samples at different degrees of
crystallinities obtained from Mo Zhishen method

Sample Kinetic X(1)
parameters 0.2 ¢.3 0.4 0.5 0.6 0.7 0.8
MPE a 1.27 1.33 1.36 1.43 1.4 1.47 1.57
F(T} ) 15.1 21.4 26.3 38.0 42.7 51.3 87.1
PEGO98 a 1.70 1.74 1.82 1.81 1.81 1.73 1.56
F(T) 64.6 97.7 162.2 199.5 251.1 239.9 173.8
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KINETICS OF NONISOTHERMAL CRYSTALLIZATION
OF METALLOCENE POLYETHYLENE

ZENG Jyun, LI Yuying, HE Jiasong
( State Key Laboratory of Engineering Plastics, Institute of Chemistry, Chinese Academny of Sciences, Beijing 100080
CHEN Wei
{ Research Institute of Petroleum Processing, SINOPEC, Beijing  100083)

Abstract  The kinetics of nonisothermal crystallization of metallocene catalyzed and
conventional polyethylenes were studied by differential scanning calorimetry. (DSC) at
various scanning rates. The theory of Ozawa and method of Mo Zhishen for nonisothermal
crystallization were used to analyze the differntial scanning claorimetry data. As a result of
these studies, the Ozawa index of metallocaene catalyzed polyethylene was higher than that
of conventional polyethylene. This suggested remarkably different crystallization mechanisms
of metallocene catalyzed and conventional polyethylenes, and a higher growth dimension of
the former. Moreover, being made by single-site catalytic agent, metallocene catalyzed
polyethylene had 2 higher tacticity of molecular chains than conventional polyethylene.
Although metallocene catalyzed polyethylene used in this study had a larger molecular
weight, it had a higher rate of crystallization and reached a higher degree of crystallinity.
Key words Metallocene catalyzed polyethylene, Nonisothermal crystallization



