199712 ACTA POLYMERICA SINICA Dec.. 1097

KRB HAE REF KRR BEE

¢ 361005)

. 'HENMR
) Keler T udos , Yaaz 9.23 Yama= 0.06 Y =
14. 15 Yuma= 0.01; Ypa= 7. 51 Yyuma= 0 02: Yya= 14 41 Yiua= 0. 01; Yya= 13. 96 Ypua
=0.23; vma= 8.66 Yipua= 0. 08,

l i ,

1
1.1
( (CH3) ,CC(OCH3) (OSiMes), MTS)
[ 7], (BusN( CsHsCO2) 2H, TBABB)
[8]. [9].
1.2
Smin, ,
, THI- ,40°C
,— 40C s
* 1996-08 13 , 1996-16-22

684



KelenTudos! !

Maye—Lewis[1

6 685
13
NM R: varian unity plus-500 , CDCl3 , TMS 'H-NMR
, extented Kelen-Tudos L10] . GPC: Varian 5000
, PS
2
2.1 'HNMR
P(MA woMMA) 'HENMR CH;
s 6= 1. 05 2.30 ( —CH3) mma
(—CH —) ma P(EAw-MMA) P(MA ce-BMA) , o
=365 402 ( —OCH3) MMA or MA ( —OCH2 —) EA or BMA
2.2 GPC
, . GPC 1.
Table 1 Group transfer copolymerization of methacrylates (M,) with acrylates (M,)
No. M =M , M/ M, M, x 1073 M, x 103 D Yield( %)
1 MMAMA 0. 28 5. 64 722 1. 56 14
2 MMA-MA 2. 56 8. 76 10. 34 1. 18 20
3 MMA-EA 0. 85 5. 37 6 50 1. 21 19
4 MMA-EA 3.03 6. 78 793 1. 17 24
5 MMA-BA 0. 50 6. 11 758 1. 46 16
6 MMA-BA 1. 56 8. 96 10. 57 1. 28 19
7 EMAMA 0. 59 4.57 571 1. 25 16
8 EMA-MA 2.17 5.70 6 89 1. 21 18
9 BMAMA 0. 47 5. 74 751 1. 32 21
10 BMA-MA 1. 72 7. 18 919 1. 28 24
11 BMAMA 0. 71 4.22 751 1. 78 26
12 BMAMA 1. 20 3. 89 6 26 1. 61 22
GPC , 4x10°~ 9x10°, D
1. 10~ 1. 60, s , GPC ,
2.3
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Table 2 Data for group transfer copolymrization of MA with MM A including the extended Kelen-Tudos parameters

MA(mol) MMA(mol) X Y 14 Z F G n g
0.0166  0.0047  3.532 30. 79 0.19 9. 85 0. 317 3. 024 8. 10 0. 85
0.0130 0. 0070 1. 857 14. 78 0. 20 9.29 0. 171 1. 483 6. 52 0.75
0.0110 0. 0094 1. 176 9.12 0.23 9. 68 0. 097 0. 839 5.47 0. 63
0.0088  0.0113  0.779 5. 44 0. 20 8. 72 0. 072 0. 509 3.97 0. 56
0.0055  0.0141  0.390 2.77 0. 24 11. 23 0. 022 0. 158 2.02 0.28
0.0033  0.0169  0.195 1.24 0. 21 11. 12 0. 010 0. 022 0.33 0.15

a= 0. 056

Table3 Data for group transfer copolymrization of EA with MMA including the extended KelerT udos parameters

EA(mol) MMA(mol) X Y W Z F G l g

0.0129  0.0056 2 30 24. 75 0.32 13.88  0.128 1. 710 10. 41 0.78
0.0101 0. 0085 119 12.50 0.32 14.81  0.057 0. 777 8. 37 0. 61
0.0088  0.0099  0.89 9.33 0. 29 148  0.042 0559 7.18 0. 54
0.0074  0.0128  0.58 6 15 0.27 16.30  0.023 0.316 5. 37 0.39
0.0046  0.0141  0.33 3.85 0.21 1876 0.011 0. 152 3.25 0.23
0.0018  0.0169 0. 11 121 0.16 3540 0001 0. 006 0.22 0. 05

a= 0. 036
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Table 4 Data for group transfer copolymrization of BA with MM A including the extended Keler T udos param eters

BA(mol) MMA(mol) X Y 4 Z F G n g
0. 012 0. 006 2.0l 13.71 0.22 7.92 0. 219 1. 605 6. 15 0. 84
0.011 0. 007 1. 57 10. 60 0. 18 7. 63 0. 182 1. 258 562 0. 81
0. 009 0. 009 1.0 7. 01 0.23 8. 51 0. 097 0. 706 5.08 0. 70
0. 007 0. 011 0. 64 4.65 0. 25 9.53 0. 051 0. 383 412 0.55
0.006  0.012 0. 50 3.62 0.22 9. 41 0. 041 0. 278 3.35 0. 49
0. 003 0. 015 0.20 1. 47 0.24 1325 0.008  0.035 0.70 016

a= 0. 042

Table5 Data for group tramsfer copolymrization of MA with EMA including the extended KelerT udos parameters

MA(mol) EMA(mol) X Y W z F G n g
0.0155  0.0047  3.30 40. 67 0.24 1464 0.190 2710 13. 19 0. 92
0.0121  0.0072  1.69 20. 93 0.22 1527 0.090 1. 305 12.37 0. 85
0.0088  0.0096  0.92 11.29 0.20 1591 0.045 0. 647 10. 69 0. 74
0.0055  0.0120  0.46 5.05 0.21 17.17  0.017 0. 236 7.26 0.52
0.0041 00130  0.31 3.41 0. 19 18.96  0.009 0127 518 0.37
0.0022 00144  0.15 1. 84 0. 61 3240 0,002  0.026 1. 49 011

a= 0. 0155

Table 6 Data for group transfer copolymrization of MA with BM A including the extended KelerT udos param eters

MA(mol) BMA(mol) X Y 4 Z F G n g
0.0155  0.0038 408 40. 75 0.27 13.47  0.225 2. 951 10. 58 0. 81
0.0121  0.0057 212 20. 20 0.22 1297 0.120 1. 480 8. 51 0. 68
0.0088 0. 0075 L 17 7.86 0.24 1067 0.069  0.737 5.99 0.56
0.0055  0.0094  0.59 2.94 0.23 9.22 0. 035 0.210 236 0.39
0.0022 00113  0.19 0. 63 0.21 6.91 0.013 -0054 08l 0.19

a= 0. 054

Table 7 Data for group transfer copolymrization of MA with iBMA including the extended KelerT udos parameters

MA(mol) + BMA(mol) X Y w Z F G G N
010166 010031 5136 39158 0122 8147 01552 41555 6196 0184
010132 010049 2169 20124 0124 9109 01245 21117 6110 0171
010099 010068 1146 9172 0127 8186 01124 01984 4135 0155
010066 010087 0176 4176 0125 9103 01058 01416 2160 0136
010033 010105 0131 1195 0121 10118 01019 01093 0177 0116

A= 01102

Cma= 9123 Cuma= 0106; Cea= 14115 Cuma= 0101; Gaa= 7151
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mMa= 0102; Cma= 14141 Cema= 0101; Cua= 13196 Csma= 0123; Cua= 8166 Cipma=

01

91

O 0 N AN N R WD =

S s
W o= O

08.

, EA MMA,MA EMA , Cea=
67 Cwmma= 0111; Gua= 3151 Crma= 0120.

B 2

[16, 17]

2

(VBA) (MMA) GTP

GTP :

REFERENCES

Jenkins A D, T sartolia E, Walton D R M , et al. Polym Bull, 1988, 20: 97~ 99

Muller M A, Dumont E. New polym Mater, 1991, 2(4): 315~ 316

Catalgil H, Jenkins A D. Eur Polym J, 1991, 27: 651~ 653

Catalgil H, U yanik N, Erbi C. Polymer, 1992, 33(3): 655~ 658

Brittan W J. Rubber Chem T echnol, 1992, 65( 3) : 580~ 600

Zou Y S,Lan T, DaiL Z, et al. Polymer, 1996, 37(5) : 875~ 877

Ainsworth C, Chen F, Kou Y N.J Organomet Chem, 1972, 46: 59~ 72

Zou Yousi( ), Pan Ronghua( ). Acta Polymerica Sinica( ), 1992, 4:251~ 255
Vogel A. Texthook of Practical Organic Chemistry. Fourth Edition, New York: Long man Inc, 1978, 835~ 839
Tudos F, Kelen T, Foldes Berezsnich T, et al. ] M acromol Sci Chem, 1976, A10(3) : 1513~ 1522

Mayo F R, Lewis F M.J Am Chem Soc, 1994, 66: 1594~ 1599

Yilmaz E, Kucukyavuz X. Polymer, 1993, 34 145~ 152

Landler Y. J Polymer Sci, 1952, 8: 63~ 69

Arias C, Lopez Gonzalez M M C, Madruga E L. Polymer, 1993, 34( 8): 1786~ 1793

Bevington J C, Harris D O. ] Polymer Sci, 1967, B5: 799~ 810

Mai P, Muller A H E. Makomaol Chem Rap Comm, 1987, & 247~ 256

Doherty M A, Gores F, Mai P M, et al. ASC Polym Preprits, 1988, 29(2): 73~ 81



6 : 689

STATISTICAL GROUP TRANSFER COPOLYMERIZATION
OF ACRYLATES WITH METHACRYLATES

Z0U Yousi, LIN Donghai, DAI Lizong, ZHANG Jinghui, PAN Ronghua
( Chemical Engineering Department, NMUR Laboratory, Xiamen University, Xiamen 361005)

Abstract Statistical group transfer copolymrization of acrylates with methacrylate have been
performed for six binary systems using Fmethoxy 2-methy} Ftrimethylsilyloxy propene
(initiator) and tetrabutylammonium bibenzoate( catalyst) in THF solution. The copolymer
compositions were determined by '"H-NMR spectroscopy and the results evatuated by the
extented Keler-Tudos method. The monomer pairs concerned are (1) methyl acrylate (MA)
and methyl methacrylate (MMA), (2) ethyl acrylate (EA) and MMA, (3) butyl acrylate
(BA) and MMA, (4) MA and ethyl methacrylate (EMA), (5) MA and butyl methacrylate
(BMA),(6) MA and ise-butyl methacrylate (iBM A). The reactivity ratios were found to be
Cma= 9123, Cuma = 0106; Cea= 14115, Cuma = 0101; Ca= 7151, Cuma = 0102; Cva=
14141, Cema = 0101; Gua = 13196, Cpma = 0123; Cya = 8166, Cipma = 0108. Anionic
copolymerization of EA with MMA and MA with EMA was also carried out to compare with
the result of GT P, the data are Cga= 9167, Cyma= 0111; Cua= 3151, Cgua= 0120. It was
shown that acrylate is much more reactive than methacrylate for GTP and anionic
copolymerization, the reactivity ratios are quity different from unity and show a high
similarly.
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