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2 1
Tab.1 The ability of different kinds of polyacrylates
2.1 as emulsifier of monomer g
No. MAA BA St MAA/BA/St
1 25 100 0 1/4/0
2 42 83 1/2/0
3 62.5 62.5 0 1/1/0
4 83 42 2/1/0
5 60 20 20 3/1/1
MAA BA- St 6 100 25 0  4/1/0
St/BA
2.2
1
60% ’
St/BA St BA 10
BA : 2 Liy
2! 2
2
Tab.2 The orthogonal experimental design and the results
1 2 3 4 5 6 7 8 9 10 11
PA PA /%
SUBA /8 St/BA /8 /C
1 1 1 1 1 1 1 1 1 1 1 1 23.4
2 2 1 1 1 1 1 2 2 2 2 2 45.9
3 1 1 1 2 2 2 1 1 2 2 2 32.8
4 2 1 2 1 2 2 1 2 1 1 2 5.5
5 2 1 2 2 1 2 2 1 1 2 1 21.8
6 1 1 2 2 2 1 2 2 2 1 1 23.5
7 2 2 1 2 2 1 1 2 1 2 1 14.7
8 1 2 1 2 1 2 2 2 1 1 2 20.9
9 2 2 1 1 2 2 2 1 2 1 1 22.5
10 2 2 2 2 1 1 1 1 2 1 2 23.9
11 1 2 2 1 2 1 2 1 2 2 60.2
12 1 2 2 1 1 2 1 2 2 2 1 67.6
1 11 10 0.8 11 175 0 — KPS 0.5% 70
2 01 35 DMEA 1 01 80 10 — AIBN 2% 80
1 228.3 152.8 160.0 224.9 203.3 194.0 167.7 184 146.3  119.6 173.4
2 134.2  209.7 202.4 137.5 159.1 170.9 194.7 178 216.1 242.8 189.1
94 .1 56.9 42 .4 87.4 44.2 23.1 27.0 6.0 69.8 123.3 15.7
2 5 7 3 6 9 8 4 1 10

604 70%
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10 1 70 € 80 C
>2 PA St/BA >3
>4 >5 PA >6 F o
St/BA > 7 > 8 F Foos 11 161 10
>9 > 10 F F 161 3
2.2.1 321.1 PA St/BA 187.2
161.5
AIBN
KPS 3
2.2.2
—COOH
—CO0—
DMEA
3
0.8
2.2.3 PA Si/BA
2.3
St BA y X %y
BA
2.2.4 Yo ox %
T, x, Initiator
PA %, Emulsifier x3 Epoxy
y
2.2.5 St BA PA
DMEA 0.8 175 ¢
AIBN 80 C St BA
1 mg=1 M
=2'+2x3+ my=15 7 =1.476 v =
2.2.6 St/BA 1.215 3
4 x X
X3
3
227 Tab.3 The relation between original variables and
coding variables g
175¢ 80 ¢g x
% %y X3
Y 1.00 50.00 20.00
1 0.93 47.79 18.23
0 0.60 37.50 10.00
2.2.8 -1 0.27 27.21 1.77
-7 0.20 25.00 0.00




1 - 101

4 y=b0+b1x1+b2x2+b3x3+

Tab.4 The result of the dual regression design biax %y + b3 a3 + byzayas + by, x% + bzzx% + by x%

No. %/ g %/ g %3/ g ¥ SPSS 7
1 0.93 47.79 18.23 0.824
2 0.93 47.79 1.77 0.982 1
3 0.93 27.21 18.23 0.944
y= —1.128 0 + 1.452 6x, + 0. 075 2x, —
4 0.93 27.21 1.77 0.921
s 027 47 79 18.23 0.977 0.012 1x3—0.017 3x,x, — 0. 015 3x, x5 — 0.000 1
6 0.27 47.79 1.77 0.834 xy%3 —0.365 7x7 —0.000 7x3 +0.001 3x3.
7 0.27 27 .21 18.23 0.727 2
8 0.27 27 .21 1.77 0.673 a=0.1
9 1.00 37.50 10.00 0.930 . F0.1 4 10 =2.61.
10 0.20 37.50 10.00 0.679 FO.I 110 =3.28. F
11 0.60 50.00 10.00 0.990
y=0.313 48 +0.427 83x, +0.008 33x, —
12 0.60 25.00 10.00 0.507 5
3 0.60 37 50 20,00 0.997 0.021 61, x5 +0.000 72x3.
14 0.60 37.50 0.00 0.999
15 0.60 37.50 10.00 0.932 1

Fig.1 Initiator & Emulsifier & Epoxy vs. Conversion

y SPSS
3 y =0.313 48 + 0.427 83
1 x1 +0.008 33x, —0.021 61x; x5 +0.000 7243
60% . )
2 4
1 >2 PA St/BA
>3 >4 >5
PA >6 St/BA >7
> 8 >9 > 10
F
1 /
J . 2001 29 4 3~5.
3 2

X1 X2 X3 I 2000 16
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Synthesis of Polyacrylate Used as Emulsifier in the Emulsion

Polymerization of Acrylate — Epoxy

SUN Pei — qin  WANG Zhi - giang SUN Shao — hui LIU Da - zhuang

School of Chemical Engineering Zhengzhou University Zhengzhou 450002 China

Abstract Different kinds of polyacrylate are synthesized and their ability as emulsifier are studied during the emul-
sion copolymerization of butyl acrylate and styrene. During the emulsion polymerization of BA — St and BA - St - E-
poxy the polyacrylate is used as emulsifier. With the orthogonal experimental design of 11 factors and 2 grades the
influence of the factors on the conversion is studied. The result shows that the structure of emulsifier the amount of
neutralizing amine and the amount of initiator are the key factors. In consideration of the practical use the experi-
ment of dual regression of 3 factors and 5 grades is designed. The influence of the amount of initiator emulsifier and
epoxy to monomer s conversion is studied. The reasonable expression equation is obtained by using the statistical
software SPSS.

Key words polymer emulsifier emulsion polymerization conversion acrylic epoxy



