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Table 1 Charactenistics of materials used Mﬁ%ﬁ%gq]"%%ﬁ%a%M%ﬁ%&ﬂjj}
Density i M Branch degree Melt point # ’
ety " _CH/I00C  (T) BAYSRERHHF¥BRRMAND TYRE
wPED 0.947 8.31x10' 4.16x10'  0.65 1% 45 G5 J1 2 R R T HE 40 58 A AR Avrami )7 R
LDPE 0.923 1.01x10° 1.50x 10" 5.49 108

* Measured by FL:210 GPC
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Table 2 Kinetic parameters of isothermally crystallized PE blends
and HDPE

Annealing
Semple T.(C) n k t12(s)
condition
116 ne 3.68 2.94%x 0% 188.1
i -8
PEO/LDPE 150C ,5min  3.24 4.43x10° % 166.3
150C ,15min  3.24 4.43x10° % 166.3
3795 119 no 3.02 2.01x10°% 315.7
150°C ,35min  2.72 1.24x10° 7 302.0
150C ,15min  2.72 1.24X10° 7 302.0
mPEQ 119 no 2.54 7.53x10°% 90.0
150C ,5min  2.54 7.53x10°% 90.0
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Fig. 1 Plots of Ig[In(1 - X,}] versus lgz for PE blends
a) 1161 ; b) 119T
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Table 3 Results of isothermal crystallization of PE blends

AH  Crystallinity

Sample  T{T} Annealing condition
()7g) (%)
mPEO/LDPE 116 no 64.7 2.7
5495 150C , Smin 65.8 2.8

150C ,15min 66.4 2.8
119 no 62.6 2.6
150T ,5min 63.3 2.7
150 ,15min 63.0 2.6

B2 BERBLHMIEBEERTE 150CHEF
WG S BE M+ B SUE . X — BB
THSERENEZARRLBERR £ WAR
MBELCEA BATFAER-BHE>E MH, £
1726 22 4 i (8] 95 BB P9 (15min) , BE 35 3% I 8] B9 4
K.EZAKBHREMNBR BEIBESRIRAE
i
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STUDY ON LIQUID-LIQUID PHASE SEPARATION OF
METALLOCENE POLYETHYLENE BLENDS

‘LI Yuying, LIU Chenyang, SUN Xun, HE Jiasong
{ State Key Laboratory of Engineering Plastics , Center for Molecular Science , Institute of Chemistry,
Chinese Academy of Sciences , Beijing 100080 )

Abstract The crystallization kinetics of polyethylene blends ( metallocene based HDPE and commercial
LDPE) were investigated for studying liquid-liquid phase separation in these blends. All the quenched blend
samples were first melt at 180T for Smin. Isothermal crystallization was taken at appropriate temperature(a
temperature low enough for the HDPE to crystallize but high enough that the LDPE would remain molten)
using differential scanning calorimetry(DSC). In contrast, when the melt was held for Smin or 15min at
1507 (in the region of liquid-liquid phase segregation}, the kinetics of the isothermal crystallization of the
annealed samples had a distinctly faster tendency than the samples without annealing and there were no
difference when extending the annealing time. Based on Hoffman theory and further experimental data, the
possibility of nucleation and co-crystatlization at being kept at 150T for 5min or 15min was eliminated. So it
is strongly indicative of the existence of liquid-liquid phase segregation in the melt of polyethlene blends. If
the annealed samples did not undergo phase separation between two components, their crystallization
kinetics should be the same as those observed for the unannealed samples. Now in the present case, phase
separation occurs, then the crystallization kinetics becomes faster in order to approach that of the pure
HDPE. This conclusion is based on a widely accepted assumption. It says that when both components are
miscible and one of them is crystallizable, the crystallization rate of their blend is slower, compared to that of
its pure components due to the rejection of the nonerystallizable component from the pristine fraction in the
crystallization process. Annealing blends of HDPE and LDPE at 150T induced phase separation in the the
melt. HDPE enriched in these blends brought about an accelerated kinetics for the annealed samples.
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