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Fig.l Relationships between monomer concentration Fig:2 Relationships between monomer conversion
and monomer conversion and catalytic efficiency and isotacticity and molecular weight of the
Polymerization conditions: {catalyst] =1.5mmol/, products (The polymerization conditions
AUTi=20. T=50T, r=2h were the same as Figure 1)
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Fig-3 ;I'he PC-NMR spectrum of a product 4 35 C/min from melting temperature to room temperature
(My=2.07 x 10° isotacticity =98.0% ) and then determined at-10 T/min heating rate
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Tab.1 Effects of cooling rate (¢ ) on T and X: % of iPS
(The iPS product was the same as Figure 4)

Cpi aPS unremoved aPS removed

¢ (C/in) T (C) X %* T (T) X. %
9.7 215.5 2.0 216.0 2.2
5.5 215.0 10.7 216.0 2.1
2.2 215.0 17.6 217.0 3.4
1.1 215.5 15.6 223.0 5.5

* Related to the content of iPS in the samples

RILA W, ZBHMREERAH TIPS ERPVERMEK, FERSVERTHIN—BAR.
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HSEER aPS K. EHIL, & aPS 89 iPS B 40 # FOks B 2 H M Y 39 4 iPS
B, WA F T iPS B KESIMBAEDHEA MK, ERFPIPSHSHENK. K1
MR EERE, MY TE-BHER, 4iPS KM T, La aPS K iPS KEMNKE,
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4, RN aPS MEERAH T AEBB CENE &K,
bR aPS xt iPS i EHRR W, H AWK RS aPS FRAK, iPSHERERA
K. BEYRAELR aPS, LEYHIPSH X, % K aPS S BIE MR RS,
WA S fiR. XMERS yet 'Y MERE—-BN. HULER RERSTYUPIFH—
ER/N aPS B, AHMTF iPSH
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Fig.5 Effect of aPS content on the crystallinity of iPS in iPS/aPS HEEARY (aPS), WA # T
blends. The iPS product was the same as Figure 4. iPS & 5 BERy ¥ .
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Tab.2 Effects of PE and PC content on T, and X: % of iPS
(Cooling rate: 10 T/min. iPS product: My= 1.07 x 10°% isotacticity=88.1%)

iPS/PE system iPS/PC system
PE % (wt) Tm(T) X (%)* PC (% wt) Tm(T) X (%)*

220.0 12.5 0 220.0 12.5

5 216.0 16.2 5 216.5 11.9

10 216.0 16.3 10 215.0 12.4

15 218.0 15.7 16 215.0 15.4

20 215.0 14.5 20 217.0 17.0

30 215.0 15.1 30 216.0 13.6

* Related to the content of iPS in the samples

PE #1 PC ZEiF 4 FEWAERBENRKNEEY. FAPR®Y K. PER
aPS EAEAR. aPSHMIPSHWEHRARNMBE T E. Hik aPSHPE#N¥EER
HEMEERKESE iPS/PE EY B, PE XRIFRMEN, £ iPS KRS &
RREHHE (~ 180 C) M4 THABAARZ, ArIfexs iPS HRBESHAER. Bt HRY
# PE § &%} iPS i) X % JLEEW. 7 PC/aPS LRk RE +, PC 1 aPS B AT B
HMAKR, EPSHPMAH SR PCHEMR"Y. XATRE PC KA o iR 15258 ) B 2 X
PS K4 F EWER=AEFRERNER. IMFEREELSLE PS/PC HBEYHE S
KA, WX iPS MR R AT M, DBOLSRERABNE 5.
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SYNTHESIS AND CRYSTALLIZATION BAHAVIOR
OF ISOTACTIC POLYSTYRENE

LIAO Kairong, LU Zejian, SHEN Jian, LIN Shangan
(Institute of Polymer Science, Zhongshan University, Guangzhou, 510275)

ABSTRACT

Stereospecific polymerization of styrene was conducted in toluene using the
MgCl, /TiCl,, NdCl, /AlEt, catalyst. With increasing monomer concentration, the
molecular weight of the products are increased while the polymer yield, the
catalytic efficiency, and the isotacticity of the products are all first increased,
reaching a maximum, and then decreased gradually. A maximum isotacticity of
98% of the products has been obtained. Results of DSC determinations show that
an adequate content of atactic polystyrene (aPS) is favourable of the crystallization
of isotactic polystyrene (iPS), but the addition of more aPS linearly decreases the
crystallinity of iPS because of the dilution effect. The content of polyethylene (PE)
in blends of iPS/PE has no significant influence on the crystallinity of iPS while
polycarbonate (P C) excerts a more complicate effect on the crystallinity of iPS in
iPS/PC blends.

Key words Ziegler— Natta type catalyst, Isotactic polystyrene, Synthesis,
Crystallization





