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1.2 TR 5N Table 1 Effect of mole ratio of coupling agent/Li on MWD, coupling
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{ack(1 CE(%)
No BN

{ mol/mol ) 1<BN<3 BNz3
1 0.3 2.14 18.4 3.0~8.2
2 0.5 1.29 5.0 15.0 2.0-4.0
3 0.7 1.40 14.0 42.0 2.0-3.0
4 1.0 1.87 15.0 40.0 2.0~4.0
5 1.5 1.69 28.0 52.0 2.2-4.1
6 2.0 2.19 19.0 4.0 2.2~4.4
7 5.0 2.07 21.0 30.0 2.6-4.6
8 10.0 2.07 15.0 35.0 2.3~4.3
9 20.0 2.0 65.0 1.4~2.7
10 50.0 1.75 60.0 2.0
11 100.0 1.9 6.0 2.0 1.7-3.6

Experimental conditions: St/Bd = 25/75(weidn matio) . T, = 07T, t, =
210 min, THF/Li (mole ratio) = 30, ¢t_ = 120 min, M, . = 16 x 10°,

¢{ polymer solution concentration) =9 wt%

Table 2 Effect of relative molecular weight of the living copolymer on
CE,MWD,BN

Mo inewr CE(%)
No MWD BN
(GPC) x 107* 1<BN<3 BNz3
i 3.0 1.41 30.0 41.0 1.8~4.0
2 1.0 1.40 23.0 45.0 1.8~3.3
3 13.5 1.96 25.0 40.0 2,2~4.0
4 16.0 1.90 18.0 35.0 2.0~3.5
Experimental conditions: [ AC]/[1] = 0.7, other conditions as that in the

Table 1
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Tabie 3 Effect of the time of coupling reaction on CE, MWD and BN

CE(%)
No ¢(min) MWD BN
1<BN<3 BNz=3

1 1.5 1.64 9.0 32.0 2.0~3.5

2 3 1.67 20.0 28.0 1.9~3.6

3 1.87 20.0 300 2.0-4.5

4 15 1.70 15.0 35.0 2.0-4.0

5 30 1.94 27.0 43.0 1.7~ 8.0

6 60 1.47 24.0 45.0 1.7~-3.0

7 120 1.96 25.0 40.0 22.-4.0
Experimental conditions: [ AC]/[1] = 0.7, other conditions as that in the
Table 1
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Table 4 Effect of temperature of the coupling reaction on CE, MWD, and
BN

CE(%)

No  T(T) MWD BN
1<BN<3 BN=3

1 30 1.48 25.0 45.0  1.8~3.3

2 40 1.40 23.0 2.0 1.7~3.9

3 50 1.40 14.0 42.0  2.0~3.0

4 60 1.53 2.0 40.0 1.7~3.4

5 70 1.54 21.0 29.0 1.8-3.4
Experimental conditions: [ AC]/{1] = 0.7, other conditions as that in the

Table 1

2.5 THF AR {REXR BRI % W

THF B M BEREMEBLE S.AXS
AL, BE THF AR MERBERE, REK™
WEHEN SRR . THF AEMENER T
Rtk ZEHEARYE RERGYARESTE
Ga, RBRENESERG . FMTHITEERE,
MMEREBRBESEHNFEIN GRS TRBKTON
M BN HRMERNMEHENES, EHHRK
R R B 5 4k B B F DBk A S i B R N m R,
SHEAMBHR TR RNEE R, THF HEEWE
[THF]/[ BuLi] < 30, B L4 18 B8 5 #4800 |
BHRENRSY.

Table 5 Effect of mole ratio of THF/Li on CE, MWD and BN

[THF]/( 1] CE(%)

® " (mol/mol) 1<BN<3 BN=3 B

1 7.5 1.50 25.0 7.0 2.0-~-3.2
2 15 1.48 26.0 8.0 2.0-~3.2
3 30 1.40 14.0 4.0 2.0-3.0
4 50 1.45 40.0 20.0 1.5~5.7
5 100 1.22 75.0 2.0~2.3

Experimental conditions: [ AC]/[I] = 0.7, other conditions as that in the

Table 1
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Table 6 Effect of different living polymer end group on CE, MWD and
BN

[AC]1]

End group ( molfmol) MWD CE(%) BN
Bd 0.3 1.39 30.0 1.7~3.5
0.7 1.40 55.0 2.0-~3.0
1.0 1.52 60.0 1.7-3.0
2.0 1.46 6R.6 1.8-3.2
St 0.3 2.14 18.4 3.6~8.2
0.7 1.40 56.0 2.0~-3.0

1.0 1.87 55.0 2.0~4.0

2.0 2.19 63.0 2.2~4.4

Experimental conditions: (A) M, e { GPC)} = 16 x 10*, other conditions
as the same as that in the Table 1;
{B) M, e (GPC) = 16 x 10*, conditions as that in the Table 1
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Table 7 Effect of the monomer concetration on CE, MWD and BN

No (W] (m%) MWD CE (%) BN

1 8.3 1.90 66.0 2.3-4.5
2 9.2 2.07 58.0 2.6~4.6
3 10.0 1.81 65.0 1.8-4.0
4 11.0 1.9 55.0 2.7~4.1
5 13.0 1.95 52.0 2.2~4.0

Experimenta! conditions: [ AC]/(1] = 5.0, other conditions as that in the
Table 1
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COUPLING REACTION OF LIVING BUTADIENE-STYRENE COPOLYMER
WITH ACRYLOYL CHLORIDE

XU Riwei, JIAO Shuke, YU Dingsheng, ZHANG Xingying, HOU Yuanxue, ZHANG Hongmin
( College of Materials Science and Engineering , Beifing University of Chemical Technology . Bejiing  100029)

Abstract The coupling reaction of butadiene-styrene anionic living coploymerization system with acryloyl chloride
(AC) in extracted oil have been studied. Varous factors related to the coupling reaction, such as AC/BuLi( mole
ratio) , reaction time, reaction temperature, relative molecular weight of the living copolymer, amount of THF, end
group of the living copolymer, monomer concentration, were investigated . Coupling efficiency and branching number
were dramatically effected by AC/BuLi(mole ratio} ; when 0.7 < AC/BuLi < 10, the coupling efficiency was higher
than 50% and the average branching number was higher than 3; while AC/Buli was less than 0.7 or higher than
10, the obtained polymer was with poor coupling efficiency and the branching number was decreased. Coupling
efficiency was decreased when the molecular weight of living copolymer or the temperature of coupling reaction was
increased ; coupling efficiency was increased while the time of coupling reaction or the amount of THF was increased
the monomer concentration was little effect on coupling efficiency ; when the end group of the living copolymer was
butadiene, the resulted polymer was with higher coupling efficiency but lower branching number; when the end group
of the living copolymer was styrene, the obtained polymer was with lower coupling efficiency but higher branching
number. The optimism conditions of the coupling reaction were established , that is AC/BuLi = 0.7 ~ 10( mole ratio),
reaction time 60 min, reaction temperature 50 ~ 70°C , THF/ BuLi <t 50( mole ration}, [M] = 11 wt% , the branching
number and the coupling efficiency of the obtained polymer were 2.3 ~ 8.0 and 50% ~ 80% respectively .

Key words Butadiene, Styrene, Anionic coploymerization, Acryloyl chloride, Coupling reaction



