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Tsh.l Successive extraction fractionation of styrene —propene copolymerization products

Sample A B C D E Total parts F(5:P)
(wt%) (wtv) wive) W) (wit%) (w1%) {mol /mol}
Copolymers® ;
1=(90 /10) 42 L5 56.3 8.8 277 98.5 85: 15
2=(80 /200 4.0 1.8 50.5 13.5 30.8 9%.6 70:30
3=(55 [45) 2.7 3.2 8.5 25.4 40.0 9.8 50: %0
47(50 /30) 3.2 38 8.3 29 40.5 9.7 0: 60
5=(35 /65) 2.1 4.1 218 0.8 40.7 9.5 w0
6=(20 /80) 3.6 5.1 15.2 23 42.5 98.7 15: 83
iPS 38 0 937 0.5 0.2 98.2
iPP 0 40 1.8 91.7 1.5 9.0
iPS /iPP blends".
1=(50 ; 50 1.8 22 50.1 438 1.2 9.1
2#(15 /89) 0.5 29 15.6 79.8 0.3 9.1

A: Scluble parts in boiling methy! ethyl ketone for 7ns  B: Soluble parts in boiling heptane for 6h;  C: Soluble
parts in boiling chloroform for 20h; D:. Crystalline parts in gx—chloronaphthylene at 110 C, E: Remanent in
x— chloronaphthylene solutions F: Composition of block copolymer:

a): Number in parenthses represents comonomeric feed molar ratio of styrene {[S]) and propene (P] in
copotymerization;

b): Number in parenthses represents molar ratios of composition in iPS with PP blends
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Molecular weight 150 125 50 25

Fig.l GPC curve of block copolymer of styrene 8

with propene
l.pure copolymer (S [P=40: 60); 2.blend Fig.2 "C—NMR spetra of the copolymer
(S /P=40:60); 3.nascent copolymer (S /P=40: &0) (S /P=40 /60) after fractionation
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Tab2 Calculated and observed chemical shifts of copolymer (§ /P=40 ;60) after fractionation

Structure Carbon Chemical shift ppm from TMS
type Cak. Obs.
Cl1 146,88 [46.72
{ 6 2 128.00 127.50
2
CH. 3 41.78 41.50
g1 ;
| C4 4.08 a4.04
—(CH— CH, }—(CH, —CH }— s 2.00 8.9
3 4 7 5 Cé 2.7 21.82
C7 46.63 46.52
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Figd4 DSC thermograms of the polymers obtained
26
by SN—1 catalyst
Fig.3 X -Ray diagrams of styreng —propene g.isotactic polystyrenes  b.styrepe —propylere
copolymer and corresponding homopolymer copolymer (S /P=40 j60); ¢.iPS /iPP blend

(S /P=40 /60) (S /P=40 /60) d.isotactic polypropyicoe
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Fig.5 Dynamic mechanical spectrum of iPS—b—iPP
(S /P=40 /60) and 40 /60 iP§ /iPP blend.
a.iPS;  b.iPS /iPP blend: c¢. iPS~b—iPP

copolymer: d.iPP
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Fig6 TEM micrographs of crystalline morphology of (a) iPS, (b) iPP and (c) 40 /60
iPS—b—iPP cast from z—dichlorobenzene

Fig? SEM micrographs of (a) iPS—b~iPP (40 /60) and (b} iPS /iPP blend (40 /60) after etching
with allylamine vapors for 1 hour at room temperature

HHBARR (B 6). HRRR 0.5% B EXRBBAHME LRE, HE (130C)
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B REHRIEMBOMLEN, RO SN BERALREL Rt KFASHEEZ B
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Tabd Mechanical Propertics of iPS—b—iPP copolymers
Elastic Unnotched lzad Tenstle Yiekd Break umate Hardness
Sample No. modulus  impact strength strength at strain load elongation (Rockwell
(MPa) (kJ /m?) yield (MPa) (%) (MPa) (%) R Scal)
iPS 2120 25~40 3.0 - 44,1 3~5 102
Copolymer*
1=(72 | 28) 1920 14.9 42.0 37 38.0 139 95
22(50 | 50} 1890 0.6 2.0 5.8 8.5 256 82
3740 /60) 1880 U1 2.0 10.5 2.8 2 £0
4=(30 [ 70) 1860 3.5 25.8 9.8 8.5 362 75
5%(15 /85) 1480 352 25.1 16.9 76 389 7
iPP 1330 26.0 ne 12.8 %3 898 p.

* Number inn parentheses represemts molar ratios of copolymer (S /P) in iPS—biPP copolymer
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a.S /P=15 /85

RYAiPS /iPP L ERAFBFHEER".
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8 Thermatmechanical curves of copolymers obtained
with SN—1 catalyst
b.S /P=30/70: .5 /P=40 /6

d. S /P=50/5¢: e S/P=%/3% LS/P=85/I5
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SYNTHESIS OF iPS —-b—iPP BLOCK COPOLYMER
WITH HIGH FUNCTIONAL ACTIVE SN CATALYST
II. STRUCTURAL CHARACTERIZATION AND PROPERTIES OF
iPS—b—iPP BLOCK COPOLYMER

XU Guangxue, LIN Shangan
(The hstituie of Polymer Sciernce, Zhomgshan University, Guangzhou $10275)

Abstract  Sequential block copolymerizations of styrene with propylene were carried
out with MgCl,—supported TiCl, catalyst modified with rare earth compound of
NdCl, (OR}, {called SN catalyst) which was developed in our laboratory. After
fractionating by successive solvent extraction with suitable solvents, the remaining
copolymer was subjected to extensive molecular and morphological characterization
with "C~NMR. WAXD, DSC, DMA, TEM. The results of these experiments indi-
cate that the purified polymers are a crystalline diblock copolymer of isotactic
polystyrene and isotactic polypropylene, with 15 ~ 85mol% styrene —unit content.
The diblock copolymer has superior mechanical and thermal properties to their corre-
sponding homopolymers.

Key words Styrene —propylene copolymer, Styrene, Propylene, Characterization



