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Tab.1 Effect of ligands on copolymerization

Nd (ligand )3 Conversion (%) G- 1,4(%) St (mol %)
(naph)3 Nd 2.5 86.3 5.1
(CF300,)3Nd 66.3 97.8 32.7
(PsO7):Nd 34.5 87.7 2.5
NdCl; - 3i-PrOH 42.5 85.4 27.5
NdCl; © 2THF 39.8 88.1 28.7
(C/H150023Nd 5.0 79.8 12.1

Conditions: [Nd} =3 x 10”2 mol/l. [S] =0.1g/ml. [Bd) =0.1g/ml.Al/Nd =15(malar ratio) i—Bu); Al.

Br/Nd =3 (malar ratio} CsHnBr.,

Tab.2 Effect of RnAlH3— » on copolymerization

50T, Th

Alkyl aluminum Conversion Cis—1.4 trans— 1.4 1,2~ n (dl/g)
(%) (%) (%) (%)
Me3Al 43.7 81.7 13.6 4.7 0.12
Et:Al 37.5 - - - -
(i—Bu)Al 68.8 97.8 1.8 0.4 0.19
(Oct 1Al 82.5 77.4 17.0 5.6 0.20
EtAIH 35.7 - - - -
(i— BuhAIH 31.5 63.2 30.3 6.5 0.05
EtAIQ 27.6 - - - -

Condiditons: (CF3C0;)3Nd,

3. ¥ ABARMEMA
AXRRERABZHBRFET, FESIELRREY, FUEHRRFNE=44%
RHEE. EFELHE=HGHRERRY, CH,Br (iEH&EE PhCHCl LT,
ELAICI BRAR G BRI, B RBHARYHOEEEERR. WIEYER - 1.4
TREVBEW (£3).

Tab.3 Effect of the third components on copolymerization

CsHi1Br AL/Nd= 10, 8h others are the same as table |

Third components Conversion (%) n (dig) Gs—1.4 (%)
CsHnBr 81.3 0.21 74.4
Ph;OC1 21.1 0.3t -
PhCHx( 0 0 0
EtAIQ 22.5 2.33 92.4
AlCh 23.8 1.20 84.7
SnCls 71.5 0.28 13.5
HSiCly 20.0 1.44 93.2

Conditions: (Oct)3Al, others are the same as table 1
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Fig.1 Effect of Br/Nd on conversion and intrinsic Fig.2 Effect of temperature of copolymerization
viscosity (17) on conversion and 7
Condition: (i—Bu)3Al. 7h. others are the same Condition are the same as Fig.1

as table 2
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Fig.3 Effect of monomer composition in the feed Fig.4 '3C—NMR spectrum of the aliphatio
on conversion and St contents in copolymer carbons in copolymer

Condition: 50 T, others are the same as Fig.2
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Tab.4 Signal assignment of aliphatic carbons in the Bd—St copolymer

Chemical shift Group Sequence Chemical shift Group Sequence
(ppm) (ppm)
24.94 CH; Cr-v 39.37 CH V*-S§
25.24 CH; C*-S . 39.54 CH S-T*
27.38 CH; C(T)-C*-C(T) 40.44 CH.CHy S*-V,V*-V
29.33° CHz T*~V 41.13 CH.CH, S(v)-C*-S
30.44 CH; T*-S 41.42 CH: S-v*
31.80 CH; Sv)-v-C* 41.82 CHa» V*-V
32.64 CH» C(T)-T*-C(T) 42.49 CH V-V, §*~§
3372 CH v-C* 43.17 CH S-s*
34.50 CHz C(T)-=-V*=V(S) 43.37 CH.CH; C(T)-v*-C
14.79 CH: C(T)-v*-C(T) 44.24 CH.CH, C(T)-S*-C
35.76 CH: S-Vv* 45.32 CH.CH; S*-CS*-T
37.42 CH2 C(T)-8*V(S) 45.80 CH, CH2 S-S*
39.18 CH. CHz V*—S, V¥*-V, V*-§

Tab.5 Peak intensity and its ratio of the Bd—St copolymer
Sequence Chemical shift (ppm) Relative peak intensity

a S-C* 35.76 117
Cc*-S 25.24 103

b S-T* 39.57 96
T*-S 30.44 139

¢ S-Vv* 41.42 170
V*-§ 39.37 152

d C(T)-C*-C(T) 27.38 18261
v-C* 33.72 171
C*-V 24.94 90

e C(T)-T*-C(T) 32.64 2447
V-T* 39.18 128
T*-V. 24.33 221

f C-V* T-V* 34.50 118
C-V* T-V* 34.79 149

41.81 183

CV-VE

Ratio of peak intensity

St content in monomer

St content in copolymer

(mol %) (mol %)
a:‘b:ic d:e:f
(CF3C02)3Nd 283042 8413 3 4.1 27.5
(acac)2Ni 453124 91 6 3 50 21.2
(benzoate>Ni 41 3124 91 6 3 60 21.9
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Fig.5 Effect of rare earth on conversion and Fig.6 Relation between the times of polymerization
microstructrue and the St in copolymer, conditions are the

Condition: [St] =[Bd] =0.1g/ml,
others are the same as Fig.j
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Fig.7 Mechanism of the copolymerization
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BTHRFNEAZHE, AHERERMEA, FBMASTRERE TR V(& 7-1D).
B, BARTETFERARMUKE, EEYHRET, AZKEEEFNERNEKER
SRR Y th R T RER.
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COPOLYMERIZATION OF STYRENE AND DIENES
CATALYZED BY 4f METAL COMPOUNDS
H.STUDIES ON COPOLYMERIZATION OF STYRENE AND BUTADIENE

WANG Pixin, JIN Yingtai, PEI Fengkui, JING Fengying, SUN Yufang
(Changchun Institute of Applied Chemistry. Academia Sinica» Changchun, 130022)

. ABSTRACT

A new rare earth catalyst system suitable for preparing bi—and
ter — copolymers of styrene (St) and conjugated dienes has been reported first in
our laboratory. In this paper, the copolymerization of St and butadiene (Bd) with
the L,Ln - nL’'=RX-R,,AIH,_, catalyst system was further studied in detail on
the effects of ligands. rare earths, alkyl aluminums, the third components etc. on
the copolymerzation activities, molecular weight and stereospecificities of the
copolymers. The sequence structures of the copolymer were thoroughly in—
vestigated by "C—NMR spectrum. Some of the experimental results were tentatively
explained by the mechanisms of n—allyl and back — biting coordination.

Key words Rare earth catalyst. Copolymerization of styrene and butadiene.
Copolymerization activity, Sequence structure, Stereospecificity





