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Table 1 Effect of the solvents on the copolymenization

Solvent > Conversion( % ) PS{W%")
Methanol 297 62.7 25.8
Ethanol 26.0 84.0 26.5
DMF 24.8 63.1 24.0
Trichloromethane’ 19.0 99.0 28.8

a) Soluble parameter {[J/em®]"/?), from reference 14; b) styrene weight fraction in the copolymer, c) Zh; d, 60,
5h, [StYMABB(W/W)]=1/2, [AIBN]=2.67TW%, [M]=0.5¢/mL

Tabk 2 Effect of solvent mixture of ethanol and water on the copolymerization

Ethanol{ W% ) 70 80 90 95 100
& 32.6 30.4 28.2 271 26.0
Conversion{ % ) 69.3 68.7 69.7 71.7 84.0
PS(W%) 25.0 23 3 23.2 25.7 26.5

a) Calculated data according to reference 153 b} 70°C, Bh, [SYMABB(W/W)]=1/2, [AIBN] =2.67W %,
[M]=0.5g/mL

Table 3 Effect of solvent mixture of trichloroethane and ethanol on the copolymrization

Trichloromethane{ V%) & Viscosity(mL/g) Conversion{ % ) PS(W%)
32 23.8 T2 92.3 25.8
50 22.5 88 93.3 26.5
75" 20.8 coherent 9.0 31.2

a) 3.5h; b) calculated data according to reference [15]; ) 60T, Sh, [St/MABB( W/ W)1=1/2, [AIBN] =2.67 W%,
[M]=0.5g/mL
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Table 4 Effect of the temperature on the copolymerization®

Temperature{ T ) Viscosity(mL/g) Conversion{ % ) PS{w%"®}
40 40 78.0 20.8
50 81 85.0 21.0
60 102 99.3 27.0
6267 Coherent 96.3 27.3

a) 60°C, 5h, [SYMABB( W/ W)]=1/2, [AIBN]=1.33W%, trichloromethane/ethanol = 1{ W/ W),[M} =0.5g/mL;
b) styrene weight fraction in the copolymer
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Fig.3 Effect of amount of AIBN on conversion and
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60C ,5h, [ St/MABB( W/ W )] = 1/2, trichloromethane/
ethanol= 1{ W/ W),[M]=0.5g/mL
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Table 5 Solubilities of copolymers and homopolymer in vanious sclvents

P(DMBB-5t)*
Salvents H-bond® 8 e P(DMBB})
18.0% 47.5%

‘Water s 47.9 80.1 + + + + +
Methanol s 297 31.2 + + + + + +
Ethanol s 26.0 25.7 + + + + ++
DMF m 24.8 36.7° + + + + ++
Dioxane-1.4 m 20.5 2.21° - - - - - -
Acetone m 20.3 1.02 - - - - - -

Trichloromethane p 19.0 4.9 + + +
Benzene P 18.8 2.28 - - - - - -
THF m 18.6 7.88° - - - - - -
Toluene P 18.2 2.24 - - - - - =
Cyelohexane p 16.8 2.05 - - - - - -

a) ( + + Yreadily soluble {16%, r.t};{ — — Jinsoluble; { + )soluble; b) Solubility parameter ([ J/cm®}'/?) from reference
{14];¢} H-bond: Hydrogen bond; S-strongly M-moderately P-poorly ib;d) dielectric constant (20T ); # 25C; from
reference [16];¢) weight fraction of styrene in the copolymers arc 18.0% and 47.5%, respectively
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Table 6 'H-NMR data of MABB, MAEB, poly{ MABB) and MARBB-S1, MAEB-St copolymer

Chemacal shift
Sarnple
a b 3 d e ] g h i i k | m
MARB 5.4 6.20 2.01 4.67 1.8 3.25 15 1.86 1.48 1.07
MAER 5 601 2.01 467 385 3 3.66 i.46
pdy{ MARR) L.iI6 198 460 364 k% /) 3.5 1.87 1.52 1.08

MABRSt 1.1-2.4 1.1-24 7.24 731 1.30~2.40 0.60~1.30 4 10~4.70 3.4~4.0 2.9~3.4 J.4-40 180 1.47 1.07
MAEBS: 1.1~2.4 1.1-2.4 7.3 731 1.25-2.440.50~1.2504.20~4.70 3.4~4.0 2.9~3.3 3.4~40 1.42
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Table 7 '*C-NMR Data of the homopolymers and the copalymers

Peak Poly( MABB) PS Copolymer* Copolymer”
a 56.200 58.076 58.132
b 16.710 17.374 17.433
¢ 44,825 45.810 45.755
d 176.160 176.162 175.947
e 65.170 65.376 65.325
i 61.821 62.496 62.720
g 50.462 51.061 50.995
h 58.101 62,290 62.139
i 23.902 24,612 24,516
j 18.815 18.790 19.694
k 12.832 12.916 12.964
1 41.3~45.2 40.672 40.304
m 40.324 39.223 39.604
n 127.927 126.648 128,585
o 145.260 144.986 145.025
P 127.623 126.329 128,344
q 125.670 126.275 126.312

a)PS weight fraction of MABBE-St copolymer is 17.45%; b) PS weight fraction of MABB-St copolymer is 26.50%;
measurement temp 251 , spectral width 15000Hz, offset freq 4000Hz, magnetic relaxation 4s
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Table 8 Relationship of the composition and feed

Fig.4 IR plt rectified by EA

Feed Composition Copolymer Composition
Spstem [M: (W %) X=[M1/[M] (M, 1(W%) ¥ — M, 1/d[ M, ]
MABB-St 20.00 0.08838 51.71 0.37874
25.00 0.11794 58.63 0.50280
35.00 0.19048 62.54 0.59058
40.00 0.23579 64.98 0.62946
45,00 0.28949 65.81 {.68095
50.00 0.33130 . 72.80 0.94666
MAER-St 22.28 0.11210 41.42 0.27649
25.86 0.13636 42.95 0.29433
39.062 0.25016 48.79 0.37250
52.24 0.42755 6677 0.79115
71.95 1.00280 T2.62 1.03707
79.27 1.49501 75.28 1.19058
85.71 2.34560 89.54 3.34937

60C,[AIBN]=1.22W%, [M]=0.5g/mL
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Fig.5 Vanation of the copolymer camposition as a function of the comonomer feed

ﬁﬁ]m YBR &*&$¢ﬁ%$, rMABB=0'44 *ﬂ rse— 0.15 & rMAEB=0'66 ﬂ] re =
36. YBR AR Yezrielev % 7E 1969 SEEHE T Finemann-Ross i1 hp &%, §3| 7

FRIE Ky R A Alfrey-Price 73U, B Q5. = 1.0 M e, = ~ 0.8, B Quam =

1.

79, enans = 0.85 1 Quape=1.06, epaps = 0.40. AHE B H, RSN FHKELH

#k(MAEB) SR ZB IR ISR TR EE K T A4 (MABB) .
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STUDY ON COPOLYMERIZATION OF QUATERNARY ALKYL SALTS OF
DIMETHYLAMINOETHYL METHACRYLATE WITH STYRENE

CHEN Erfan'?, ZHAO Changli?, CHENG Yuanjie?, ZHOU Benlian'
(* Institute of Metal Research, Chinese Academy Sciences, Shenyang  110015)
(2 Department of Polymer Materials and Engincering,
Shenyang Institute of Chemical Technology, Shenyang  110021)

Abstract A new kind of amphiphilic random copolymers has been synthesized by radical
copolymerization of quaternary alkyl salts of dimethylaminoethyl methacrylate
{QASDMAEMA) with styrene (St) in solution, in which the salts are butyl-bromide salt
{ MABB) and ethyl-bromide salt (MAEB), respectively. Various experimental parameters of
the copolymerization and the solubility of copolymers were studied in detail. The structure of
copolymers was determined by the spectra of IR, 'H-NMR and > CNMR, which are
perfectly consistent with the expected macro-molecular structure of the random copolymer
with both hydrophobic and hydrophilic chain units. Finally, monomer reactivity ratios of
MABB/St and MAEB/St were obtained, ryapg = 0.44, rg=0.15; ryaps =0.66, rg =
0.36, using YBR method.

Key words Ampbhiphilic copolymer, Quaternary alky! salt monomer, Dimethylaminoethyl
methacrylate, Styrene, Solution polymerization, Reactivity ratios



