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Fig. 1 The effect of emulsifier’s amount on Fig. 2 The relationship between In R,
polymerization rate and In [E]

0-0.5%, $-1.0%, O-1.5%, X-2.0%,
©-2.5%, 3.0%, 3.5%, 4.0%
Polyn. condition: T = 60%C, 7 = 240min,
water phase: oil phase = 70:30

Tab. 1 The effect of emulsifier's amount on R,

Amount of dC/ds R, X 10* " [E]lx 107
emulsifier R . 1aR, In[E]
(%) (min~") (mol.1-1es—1) (mol.1Y)
0.5 0.0102 0.9876 7.040 —7.38 2.194 —3.82
T 1.0 0.0187 0.9942 11.396 —6.78 4.389 -3.13
1.5 0.0299 0.9923 18.229 —6.31 6.583 -2.72
2.0 0.0395 0.9833 24.061 ~6.03 8.778 —2.43
2.5 0.0462 0.9841 28.132 -5.87 10.972 —2.21
3.0 0.0463 0.9916 28.222 —5.87 12.624 —2.07
3.5 0.0465 0.9930 28.344 —5.87 14,728 . —1.92
4.0 0.0460 0.9999 28.039 . —5.88 16.831 —1.78

[E]: Concentration of emulsifier
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Fig. 3 The effect of Initiator’s amount on . Fig. 4 The effect of initiator’s
polymerization rate : amount on R,
0-0.05%, m-0.10%, 4-0.15%, ©-0.20%, 1-[1]1 =0.05%; 2-[I] = 0.10%:;
0-0.25%, X-0.30% 3-[1] = 0.15%; 4-[1]1 = 0.20%;
Polyn. Condition: T = 70°C, ¢ = 3h, water 5-(11=0.25%; 6-[I1=0.309%, .
phase: oil phase = 70:30
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Fig. 5 The relationship between InR,

Fig. 6 The effect of monomer’s amount on
and 1n[1]

polymerization rate
Total monomer: m-10%; ©-15%;
0-20%; X-25%; ®-309% ,
Concentration of emulsifier [E] = 5.5%1073,
{I] = 1.33 X 10* Polyn. Condition: T = 70°C,
? = 80min
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Fig. 7 The effect of temperature on Fig. 8 The effect of temperature on R,
polymerization rate 1-353K; 2-343K; 3-333K; 4-323K; 5-313K

O -40°C; ©-50C; O-60°C; O-70C; %X-80C

Tab. 2 The effect of temperature on R, of Step II

T(K) dC/di(min-") R R,+10*(mol-1""+5"") 1nR, 1/T+10°(K-")
353 0.2072 1.0000 ' 126.268 —4.37 2.83

343 0.1291 1.0000 78.662 —~4.85 2.82

333 0.0462 0.9894 28.132 —5.87 3.00

323 0.0160 0.9906 9.771 —6.93 3.10

313 0.0079 0.9921 4.827 —7.64 3.19

M Arrhenius AR, B 2 Y R, % 1/T fEE, THELGERRYCY 0.9938),
H B R4 R R 0 RIS LEE E, -

E, = 9575.97 X 8.314 = 79.615(kJ+mol™")
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R 60°C DL LI, RINRSEEHEMNE, MEASHESEER. XBAR BT
K.S:0s HOS) HRTEALEERRRG (E, = 140.2kJ/mol), SRR EHE/N (k(60°C) = 3.16
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A KINETIC STUDY ON EMULSION COPOLYMERIZATION
OF BUTYL ACRYLATE AND STYRENE USING CATIONIC
EMULSIFIER

LIU Jinhui, LI Xiaoyu, JIAO Shuke
(Department of Polymer Science, Beijing University of Chemical
Techmology, Beijing 100029)

Abstract The kinetics of emulsion copolymerization of BA and St using dodecyl
dimethyl benzyl ammonium chloride as emulsifier was studied. The effect of the
concentration of emulsifier, initiator, monomer and polymerization temperature on
polymerization rate(R,) were investigated in detail; The kinetic equation R, =K
[M]*2[I]*6*[E]°% and the apparent activation energy E, == 79.615kJ/mol were obta-
ined. Some discusion for the reaction oder of reactant in copolymerization system
were also given.
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