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Table 1 Copolymerization of butadiene and isoprene with complex 1. ®
. . . .G ®
o Serial ([BD,+ [1P],) ¢ (17, : [AIL, [1P],/[BD], Yield Conv. F® M, DI
Number (mol/mol) (& ) (mol%)  (x10")
1 CBIR-1 12000 ¢ 1 : 30 10/90 81. 3 96 11 39. 8 1 41

2 CBIR-2 12000 : 1 : 30 20/80 80. 0 97 19 411 1. 36
3 CBIR-3 12000 ¢ 1 30 30/70 87. 5 98 29 44, 4 1. 42
4 CBIR4 12000 ¢ 1 30 40/60 89. 4 98 41 51 3 1. 65
5 CBIR-5 12000 : 1 = 30 50/50 90. 1 96 53 63. 5 173
6 CBIR-6? 10000 ¢ 1 15 20/80 46. 2 97 22 121 1. 62
7 CBIR-7® 10000 ¢ 135 20/80 16. 6 96 21 19. 0 1. 57

DAIl: Al'Buy, Monomer concentration: 1. 7mol/L, [1];: 125pmol, [Ph,CJ[B(C;F;) ], : 125pmol, Time: 5 h, Solvent: hexane;®

Determined by 'H NMR spectroscopy in CDCl, at 25°C ; @ Measured by GPC in THF at 40°C using the polystyrene standard; @ Al
HAI'Bu,, [1],: 85umol, [Ph,;C][B(C,F;)],: 85umol.

'"H NMR 0=4. 89ppm 4. 72ppm CH, s
1,2- 3,4 o 0 =25 37ppm 2. 08ppm s
-1,4- CH CH, o -1,4-
5. 1l4ppm 1. 68ppm,
’ 53 % ’ -1 ’ 4-
, -1,4- . C
NMR 26. 0,27. 9,28 1.31. 9ppm , -1,4~
, ( 2),
j 11
fe=0mol% | _ 3
Sip=11mol%
JSip=19 mol%
A
fp=29mol% |
AN
Sip=41 mol% '
Sir=53 mol%
-
S6 55 54 53 52 S1 S0 49 23 22 24 20 19 18 17
Chemical Shift (ppm)
1 —
Figure 1 'H NMR spectra of poly(BD-co-1IP)s with various IP contents
23
2, CBIR-1~CBIR-5 39 8X10"' ~
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2 53%
Figure 2 ""C NMR spectrum of copolymer with 53mol% IP

63. 5>X10*g/mol, 73. 8~109. 1, CBIR-5 )
CBIR-1~ CBIR-4 ) N N . CBIR-1~
CBIRH4 8 60~9. 33MPa, CBIR-5 13. 1MPa,
e CBIR-1  CBIR-4 ;
, . » 12. 1 X10"g/mol 19. 0 X
10*g/mol 20% . 4.6  CBIR-6
54. 7%, 43.6  CBIR-7 17. 4MPa( 3,
[12] . s
s s °
2 CBIR
Table 2 Comprehensive properties of the filled rubber vulcanizates
Serial Number BR9000 CBIR-1 CBIR-2 CBIR-3 CBIR-4 CBIR-5 CBIR-6 CBIR-7
F(%) 0 11 19 29 11 53 22 21
Processing and cure characteristics of CBIR compounds.
ML(1+4)100°C 45. 1 109. 1 94. 6 107. 5 99. 4 73. 8 4.6 43. 6
¢4, (min) 7.92 7. 95 8 90 7. 55 7. 40 7. 40 8 05 8 50
Mechanical properties of CBIR vulcanizates.
Hardness, Shore A 73 71 76 76 75 75 72 69
Tensile Strength(MPa) 217 8 68 8 60 9. 02 9. 33 131 133 17. 4
Elongation( %) 586. 2 393 1 391 2 412 4 433. 4 541 4 570 610
300% Tensile Strength (MPa) 7. 30 5 53 6. 81 6. 96 6. 60 7. 27 6. 64 7. 68
Tear Strength(N/mm) 45. 6 37. 6 35. 6 35. 4 37. 0 37.7 329 35 4
Akron Abrasion(em® /1. 62km) 0. 1076 0. 2108 0. 3556 0. 4645 0. 5937 0. 6378 0. 2875 0. 2732
T,CC) —90. 3 —86. 4 —82. 2 —77.5 —72. 4 —64. 6 —82. 3 —82 1
4. 5) s 11%
( ), : (T,
—86. 4°C, 11% 53%, T,
—64. 6°C,
3
PNP -1,4- N o s
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Figure 3 Plot of stress-strain curves of CBIR vulcanizates with 20mol% IP
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Figure 4 The influence of different IP contents on T, of CBIR vulcanizates
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Figure 5 The influence of different IP contents on storage modulus of CBIR vulcanizates
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Synthesis of High cis—1,4-regulated Butadiene-Isoprene Rubbers

HUANG Lixian""*, ZHANG Kai*, LI Shi-hui'*, CUI Dong-mei'**

(1. State Key Laboratory of Polymer Physics and Chemistry, Changchun Institute of Applied Chemistry ,
Chinese Academy of Sciences, Changchun 130022, China; 2. School of Applied Chemistry and Engineering »
University of Science and Technology of China, Hefei 230026, China; 3. Department of Materials Science and
Engineering , Jilin University , Changchun 130022, China)

Abstract: Copolymerization of butadiene (BD) and isoprene (IP) catalyzed by PNP-ligand stabilized yttrium bisCalkyl)
complex gives a series of c¢is—1, 4-regulated BD-IP copolymers containing 11mol% ~ 53mol% isoprene units, which are
characterized by ' H- and "*C-NMR and GPC. The resulting copolymers are compounded with carbon black and various
fillers in a two-step process, and then are vulcanized in a compression molding process. The effects of isoprene content and
molecular weight on the tensile strength, tearing strength, abrasion resistance, glass transition temperature and crystalline
property of the vulcanized BD-IP copolymers are investigated by means of tensile strength test, Akron-abrasion test and
dynamic thermomechanical analysis (DMA).

Key words: Poly(BD-co-1P) rubber; Rare earth catalyst; High cis-1, 4-selectivity; Tensile strength
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