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EMHTUEARAAER ERE ENA BASBRGEATRET(RE)AERRE
KA RE I RMAHIER, Tk, M EAH B RERBMNHRBER" . 5
EAHEB AR, RSV EOHR, kBRI E RN AR F A B EY
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AR, BATHENERZHES . ZAHRT AR RES BN UM T LN SR
HTHEAEBTALR, RETIAHEETHEARBIRERE.
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1.3 ME

b ez R g B S

NMR: varian unity plus-500 % BE3t#R 1%, CDCl, AR, TMS H R 5. ¥ Z'H-NMR
g E R A, A extented Kelen-Tudos 7 3" 3+ i # W % . GPC: Varian 5000 # 4
WAL, PS HHRKE.
2 R85t
2.1 'H-NMR 3¢

FEILE ) P(MA-co-MMA) B9 H-NMR P, B F M8 2 505 T 4% 89 Wi # CH, 1L
2L BT RER S, 43 6=1.05 71 2.30 & EERE(—CH))wuI =T ETF
H(—CH— )y P RF . S FIHEBY P(EA-co-MMAY T P(MA-co-BMA) %, 5+ FI o
=3.65 1 4.02 AbAYHEE AR (—OCH: ) vvia or Ma I = AN FHI(—OCH, —)pa o pva I
PMRF, AR SRR A FER L LR B AR
2.2 GPCa¥T

HTESELRYHERYSHE - MHSIZAFEEMRERSE HRET, BN
STFRE/D, BB IERARMNEFREKHIRE.GPC HHERRAE 1.

Table 1 Group transfer mpéiymen'zation of methacrvlates {M;) with acrylates (M;)

No. M -M,; M, /M, M, x10"? M, x 1072 D Yield( %)
1 MMA-MA 0.28 5.64 7.22 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 3.063 6.78 7.93 1.17 24
5 MMA-BA 0.50 6.11 7.58 1.46 16
6 MMA-BA 1.56 8.96 10.57 1.28 19
7 EMA-MA 0.59 4.57 5.7 1.25 16
8 EMA-MA 2.17 5.70 6.89 1.21 18
9 BMA-MA o 0.47 5.74 7.51 1.32 21
10 BMA-MA 1.712 7.18 9.19 1.28 24
1 iBMA-MA 6.7 4.22 7.51 1.78 26
12 iBMA-MA 1.20 3.89 6.26 1.61 22

GPC M ERBR, RBEWH OIS TERHEE R 4 X 10°~9x10°, EHHHEHEE D XE

F1.10~1.60, RERBEMNIFRNE, T4 EOHBESHEFE, GPC B kg, Xt

KERF, RUMARSYINFRENFERERPRYERY, TAREHHRYYN

BEY. :

2.3 HUEREUHNHTEESR
AEBMELEAERBEH T IEYREATEELETHRER. HH Mayo Lewis!!"

Y B Kelen-Tudos!" "1 F7 5% i B T B0 44 71 35 5% 4y 2 A% B % b 3R 09 2 b i B 2 9 B
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R AR EAR B TR, REEEURR, RARLESRE. 25
/Ry Kelen-Tudos RIS LR E 60% 68 KA, U5 LA R A MR 200120 354k %

AWM.
B TR T

p=(r+ 7/a)e - 73/a
7=G/{a+F),¢6=F/(a+ F)
e = (Fgx + Fgp)'?
F=Y/Z:,G=(Y~-1)/Z
Z =1g(1-¢)/1g(1 - &)

(i}

E2= W(p+ X)) (u+Y)E = L(Y/X)

RE XY 23RBREK | fUdifk 2 22808 N3RS AR LA, W 43t R
L3, » BBE 2 ISE 1 HATFEZE.

ﬁﬂﬁ%ﬁﬁﬁﬁ‘ﬁ*ﬂﬁﬁw“Fﬁ-$ﬁiﬁ’ﬁ'§ﬂ’ﬁﬁ}\3kﬁ%§ﬁi= B ¢ # 5 A

B—HR, ANREAFRTRE 7, 1 7,.

2.4 BEERENTER

F2~4FIHT MMA 4 5 MA.EA.BA A% B RMGEHE, tBRWERES
FXHH RH Kelen-Tuddos £:37.

Table 2 Data for group transfer copolymrization of MA with MMA including the extended Kelen-Tudos Ppararneters

MA(mol) MMA(mol} X Y .4 z F G 7 ¢

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  0.009¢ 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  0.02  0.158 2.02 0.28
0.0033  0.0169  0.195 1.24 0.21 .12 0.010 0.022  0.33 0.15

2=0.056

Table 3 DataforgmupuursfacopdwmimﬁmofEAvﬁdeMAmdtdingtheenmdedemTtﬂwpnmmetm

EA(mol) MMA(md) X Y w z F G 7 ¢

0.0129  0.0056 2,30 24.75  0.32 13.88  0.128  1.710  10.41 0.78
0.0101  0.0085  1.19 12.50  0.32 14.81  0.057  0.777  8.37 0.61
0.0088  0.0099  0.89 9.33 0.29 14.89  0.042 0.5  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 18.76 0.011 0.152 3.25 0.23
0.0018 0.0169 0.11 1.21 0.16 35.40 0.001 0.006 0.22 0.05

a=0.036
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Table 4 Data for group transfer copolymrization of BA with MMA including the extended KelenTudos parameters

BA(mol) MMA(md) X Y W z F G ) £
0.012  0.006 2.01 13.11 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 5.62 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 4.12 0.55
0.006  0.012 0.50 3.62 0.22 9.41  0.041  0.278 3.3§ 0.49
0.003  0.015 0.20 1.47 0.24 13.25  0.008  0.035 0.70 0.16

2=0.042

Table 5 Data for group transfer copolymrization of MA with EMA including the extended Kelen-Tudos parameters

MA(mol) EMA(mol) X Y w z F G " £

0.0155 0.0047 3.30 40.67 0.24 14.64 0.190 2.710 13.19 0.92
0.0121 0.0072 1.69 20.93 0.22 15.27 ¢.090 1.305 12.37 0.85
0.0088 0.0096 0.92 11.29 0.20 15.91 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 0.0130 0.31 3.41 0.19 18.96 0.009 0.127 5.18 0.37

0.0022 0.0144 0.1_5 1.84 0.61 32.40 0.002 0.026 1.49 .11
a=10.0155 '

Table 6 Data for group transfer copolymrization of MA with BMA including the extended Kelen-Tudos parameters

MA(mol) BMA(mal) X Y W 4 F G 7 £

0.0155 0.0038 4.08 40.75 0.27 13.47 (4.225 2.951 10.58 0.81

0.0121 0.0057 2.12 20.20 0.22 12.97 0.120 1.480 8.51 0.68

0.0088 0.0075 1.17 7.86 0.24 10.67 0.069 0.737 5.99 0.56

0.0055 0.0094 8.59 2.94 0.23 9.22 0.035 0.210 2.36 0.39

0.0022 0.0113 0.19 0.63 0.21 6.91 0.013 —0.054 -0.81 0.19
a=0.054

Table 7 DataforgrmpmufermpdymﬁnﬁmdMAwithiBMAindudingﬂ)emmdedemehspammctm

MA(mol) i-BMA{mol) X Y w z F G 7 ¢

0.0166  0.0031 5.36 39.58 0.22 8.47 0.552 4,555 6.96 0.84

0.0132 0.0049 2.69 20.24 0.24 9.09 0.245 2.117 6.10 0.71

0.0099  0.0068 1.46 9.72 0.27 8.86 0.124 0.984 4.35 0.55

0.0066  0.0087 0.76 4.76 0.25 9.03 0.058 0.416 2.60 0.36

0.0033  0.0105 0.31 1.95 0.21 10.18 0.019 0.093 0.77 0.16
a=0.102

AEBREEBE Yua=9.23. Yawa = 0.06; Yga = 14.15, ¥aoma = 0.01; 754 = 7. 51,
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Yuma=0.02; ¥pa=14.41. 7pma =0.015 7pa = 13.96. 7Ypma = 0.23;5 ¥a = 8.66. ¥ipma =
0.08.

ATHAREMEENEARRARTEALRNRER S, Y TR BILEME
HE, RImF#FT T EA Al MMA, MA fil EMA MABE 3B, BFIMTERRHME rea=
9.677amma=0.11; 7pa =3.51. ¥Yppa =0.20. '

HREW, EREAXBEEAAS FHE P, TERENEEXC KBS HERERT
B HAHASHEME. XFHHUOERER SRS PETNRREE |6 3%
THEARZEARAMAAR FAENEREREL 43 EHRLAREHLUZ
eV B AR BR SR FRATEEGHLMNILE.

FENERENNRREEARELAREREMNNE, NIRRT FHERELRE
EERH DABROBETR(VBANHERAR HE(MMA)K GTP B, “YEUE
(HE)AHRREIEHE, X2 INEAEHRESY. FAEAEB RN T E, TAX
HRFMENE, MR ZENRBHAE TESYREAREFRENEREEEREH.
AREXHA A GTP HENERENME AN L UBINEEEREENES
9.
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STATISTICAL GROUP TRANSFER COPOLYMERIZATION
OF ACRYLATES WITH METHACRYLATES

ZOU Yousi, LIN Donghai, DA Lizong, ZHANG Jinghui, PAN Ronghua
( Chemical Engineering Department, NMR Laboratory, Xiamen University, Xiamen 361005)

Abstract Statistical group transfer copolymrization of acrylates with methacrylate have been
performed for six binary systems using 1-methoxy-2-methyl-1-trimethylsilyloxy propene
(initiator) and tetrabutylammonium bibenzoate ( catalyst) in THF solution. The copolymer
compositions were determined by 'H-NMR spectroscopy and the results eval-uated by the
extented Kelen-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 iso-butyl methacrylate (iBMA). The reactivity ratios were found to be
Yma=9-23, Yaan = 0.06; yps = 14.15, 7apua = 0.01; ¥pa = 7.51, Yuma = 0.02; ypa =
14.41, Yema = 0.01;5 yua = 13.96, Ypua = 0.23; 7ya = 8.66, 7,nua = 0.08. Anionic
copolymerization of EA with MMA and MA with EMA was also carried out to compare with
the result of GTP, the data are 7pa =9.67, Yamma=0.11; ¥ma =3.51, ¥ea =0.20. 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.

Key words Group transfer copolymerization, Reactivity ratio, Acrylate, Methacrylate



