1997 10 ACTA POLYMERICA SINICA Oct., 1997

SRE BEZR = F BLE

( 361005)

(AN) (MMA) (EMA) (BMA)
(BA) (DBM) 5 . Keler Tudus
s ran=10. 22 ryma= 0.77 ran=5.68 rgma= 0. 16
ran= 8.59 rpya= 0. 09 ran= 4 08 rpa= 0. 06; ran= 1 38, rpgu= 0. 06. s

[1~3]
[4]
1
11
CH3 OCH3
/ AN
c=C ,MTS
N/
CH; 0SiMe;
[5]. (BusN (C¢HsCO,) ,H, TBABB) el
THF
1.2
2min, , (< 20%)
,DMF
* 1995-08 04 , 1996-04-30



514 1997
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Table 1 Data for copolymerization of AN and MM A (Including Keler T udos parameters)

AN

MMA

No N % X Y G F 0 ¢
(mol) (mol)
1 0. 0213 0. 0056 25. 14 3.78 38.30 368 0. 370 7. 80 0.78
2 0. 0167 0. 0085 24. 14 1. 97 20. 24 1 87 0. 190 6. 40 0. 65
3 0. 0122 0. 0113 22.78 1. 08 11. 90 099 0. 098 4. 95 0. 49
4 0. 0076 0. 0141 20. 23 0. 54 6. 22 Q045 0. 047 3.02 0. 32
5 0. 0046 0. 0160 15. 57 0. 29 3.00 019 0. 028 1. 48 0.22
a= 0. 102
Table 2 Data for copolymerization of AN and EMA (Including KelerT udos parameters)
AN EMA
No N % X Y G F n ¢
(mol) (mol)
1 0. 0213 0. 0048 24. 39 4. 44 26. 36 427 0. 75 4. 44 0. 78
2 0. 0167 0. 0072 22.90 232 14. 14 216 0. 38 3.65 0. 64
3 0. 0152 0. 0080 22. 04 1. 90 10. 90 173 0.33 3.19 0. 61
4 0. 0122 0. 0096 20. 12 1. 27 6. 92 1 09 0.23 2.46 0. 52
5 0. 0076 0. 0120 18. 01 0. 63 4. 64 049 0. 09 1. 62 0. 30
6 0. 0046 0. 0136 12. 58 0. 34 1. 96 Q017 0. 06 0. 63 0.22
a= 0. 212
Table 3 Data for copolymerization of AN and BM A (Including KelerTudos parameters)
AN BMA
No N % X Y G F 0 ¢
(mol) (mol)
1 0. 0213 0. 0038 24. 97 5. 63 46. 94 551 0. 68 6. 37 0.79
2 0. 0167 0. 0057 23. 94 2.95 26. 31 284 0.33 5.51 0. 64
3 0. 0091 0. 0088 20. 41 1. 03 9. 18 092 0. 12 3.03 0. 39
4 0. 0061 0. 0101 17. 78 0. 60 5.52 049 0. 07 1. 97 0. 26
5 0. 0046 0. 0107 15. 15 0. 43 3. 60 0 31 0. 05 1. 32 0. 21

0. 184

[=}
1
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Table4 Data for copol ymerization of AN and BA (Including Keler Tudos parameters)

No AN BA N % X Y G F n ¢
(mol) (mol)
1 0. 0213 0. 0042 23. 68 5.07 21. 13 4 83 1.22 2. 96 0.75
2 0. 0167 0. 0063 21.75 2. 65 11. 31 242 0. 62 2.35 0. 60
3 0. 0152 0. 0070 21. 26 2.17 10. 00 L 95 0. 47 2.22 0.53
4 0. 0122 0. 0084 19. 31 1. 45 6. 60 123 0. 32 1. 68 0. 44
5 0. 0076 0. 0105 15. 84 0. 72 3. 65 052 0. 14 0. 95 0. 25
a= 0. 41

Table 5 Data for copolymerization of AN and DBM ( Including Kelen-Tudos parameters)

AN DBM
No N % X Y G F n ¢
(mol) (mol)
1 0. 0259 0. 0013 22.77 19. 58 27. 17 18. 86 13. 84 0. 93 0. 69
2 0. 0213 0. 0026 19. 72 8 10 12. 70 746 5.17 0. 65 0. 45
3 0. 0191 0. 0031 17. 96 6. 22 9. 14 554 4.23 0. 52 0. 40
4 0. 0152 0. 0044 14. 91 3.46 5. 63 285 2. 13 0. 34 0. 25
a= 6. 33

Table 6 The reactivity rations of AN with MM A, EMA, BMA, BA and DBM in group transfer copolym erimtion

M, M, r T, T,
AN MMA 10. 22 0. 07 0. 72
AN EMA 5. 68 0. 16 0. 91
AN BMA 8. 59 0. 09 0. 77
AN BA 4. 08 0. 06 0. 24
AN DBM 1. 38 0. 06 0. 08
, ri
r 5 5
F1—f1 1, R Fi> f1.
T ran= 0.29, ruma= 1. 53; Lo o= 7, raMa=
0.39( - 8°C, n-Buli); ran= 7.9, r uma= 0.25(— 30 C, NaNH3).
, ran= 0. 18, rema= 1. 410 1 ay
= 0.29, reva= 0. 98 1. , , :
, . .FH
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Fig. 1 Dependence of the copolymer composition F on Fig.2 Dependence of the copolymer composition F'; on

the comonomer feed composition [/ for ANNMMA (curve

1), AN-BMA (curve 2),AN-EMA (curve 3)

the comonom er feed composition /| for AN-BA ( curve 4),
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THE REACTIVITY RATIOS OF GROUP TRANSFER
COPOLYMERIZATION OF ACRYLONITRILE WITH METHACRYLATES

Z0U Yousi, DAI Lizong, LAN Tao, PAN Ronghua
( Chemicd Enginering Dep artment, Xiamen Unwersity, X iamen  361005)

Abstract Random copolymerization have been performed for five binary systems using
methoxy 2-methy}t Ftrimethylsilyloxy  propene ( initiator ) and tetrabutylammonium
bibenzate ( catalyst) in tetrahydrofuran solution. The copolymer compositions were
determined by elemental analysis for nitrogen and the results calculated by the Kelen-T udos
method. The monomer pairs concerned are (1) acrylonitrile (AN) and methyl methacrylate
(MMA),(2)AN and ethyl methacrylate (EMA), (3) AN and butyl methacrylate (BMA) ,
(4) AN and butyl acrylate (BA), (5) AN and dibutyl maleate (DBM). The reactivity ratios
determined in this study are: (1) ran= 10. 22, ruma= 0.07;(2) ran= 5.68, rema= 0. 16;
(3) ran= 8.59, raia= 0.09; (4) ran= 4. 08, rea= 0.06; (5) ran= 1. 38, roem= 0. 06. The
results show that GTP is similar to anionic polymerization with respect to the reactivity
ratios.

Key words Group tansfer polymerization, Random copoly merization, Reactivity ratio, Keler
T udos method



