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Table 1 Stability of poly{ VAC + DMC) with different content of monemer

Proportion of the DMC in the total monomers

Means of adding material

Appearance and stabilize

3% Throw material once White latex, easy 1o cohesion during the polymerization
10% Throw material orce While latex, keeping stabilize after deposited three months
20% Throw material once White latex, keeping stabilize after deposited three months
0% "Throw material once White latex, keeping stabilize afier deposited six manths
50% Throw matenal once White and half transparent, easy to dissolve in the water

Recipe: monomer 10 g,H, 0 20 ~40 g, AIBA 0.05 g
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Fig. 1 Conversion-time curves for VAC/DMC  soap-free
copolymerization with different concentrations of AIBA

VAC:1.63 mol/L,DMC:0.29mol/L. T=70T pH=6

2.2.1 BRI ERR A BRI 0CTF,BE
DMC ¥ B (0.29 mol/L), 51 & i ¥ & (3.66 x 10~°
mol/L) , {F VAC PR . VAC B B X = W
EMEWME 2 o BE VAC I E (1.63

mol/L) , 5l & MM (3.66 x 1077 mol/L), B DMC
¥ AL, DMC B3 B R B by 1 R B i 40 B 3 Fp
R B ] B B 3R B A AR D 3R B R
20T HAR [DMCI# [ VAC] X B R, i In
[DMCI#i InR B In[VACI#I InR,, S FT£EHE RS,
BRRMERFBN: R, o« [DMC]"®[VACT ™.
ARG E B BATLIE i, DMC 8K BE X 2 1L
EEEW BT, VAC B3k B L3 B i #
W%/, X TR R0 B R R B 3 B E Y. DMC
B TR VACEK T RBFE(2.5% ) W8
Z KBS AR ABA MERAT MR N E
FEHKMRAE, hF DMC Ea B AR ALH, B
LASR & DMC % B, 7T A7 [R) i 42 1o L 4k 390 0 88 o o
EEER  SBREGEEE L. 6 T VACEEAR

100
—O—VAC: 1.63 mol/L
gob —AVAC: 2.09mol’L
—®—VAC: 2.56 mol/L
£ 60
c
2
£ 40
-
=
=
~ 20
0 1 1 1 1
10 20 30 40 50 60
Time (min}
Fig. 2 Conversion-time curves for VAC/DMC soap-free

polymerization with different concentrations of VAC
DMC:0.29 mol/L, AIBA: 3.66 x 107 ? mol/L, T =70, pll
=6
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Fig. 3  Conversion-time curves for VAC/DMC soap-free

polymerization with different concentrations of DMC
VAC:1.63 mol/L, AIBA: 3.66 x 10" mol/L, T = 70°C, pH
=6
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Fig. 4  Conversion-time curves for VAC/DMC soap-free

copolymerization with different concentration of monomer
VAC:DMC{mol) =5.6:1, AIBA: 3.66x 107° mol/L, T =
70T .pH=6
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Fig. 5 Conversion-time curves for VAC/DMC soap-free
copolymerization with different temperatures

VAC:1.63 mol/L, DMC: 0.29 mol/L, AIBA: 3.66 x 10°°
mol/L,pH<= 6
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Fig. 6 Arthenius plot for VAC/DMC soap-free co-

polymerigation
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STUDY ON THE KINETICS OF VAC/DMC SOAP-FREE
EMULSION COPOLYMERIZATION

ZHANG Shuxiang' , WANG Jingang', ZHU Hong’, JIANG Runtian', LI Hui'
(' College of Chemistry and Chemical Engineering, Jinan University, Jinan 250022)
(* College of Material Science and Engineering , Nenjing University of Technology . Nanmjing  210009)

Abstract  Soap-free Cationic Emulsion Copolymenzation of vinyl-acetate { VAC } with methacryloyloxyethyl
irimethylammonium chloride (DMC) has been studied . The factors influencing the reaction rate were discussed, such
as the comonomer concentration, initiator conceniration, temperature, efc . The result of kinetics showed that the
influence of comonomer concentration and initiator concentration on the rate of coplymerization could be expressed
as:R, =k [M]"® [AIBA}"", the reaction order of VAC and DMC was: R, = k, [ VAC]""* [DMC "™, and the
apparent activation energy of polymerization was 44.01 kJ * mol '. The mechanism of the soap free emulsion
compolymerization was also discussed.

Key words Soap-free cation emulsion polymerization, Parameler of kinetics



