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Influencing Factors of Acrylate Emulsion Polymerization
WANG Wei', ZHANG Bin® and ZHANG Xu-gang’
(1. College of Material Science and Engineering, Harbin Engineering University, Harbin150001, China;
2. Institute of Petrochemistry, Heilongjiang Academy of Science, Harbin150040, China)

Abstract: Core—shell nanoparticles with active structure were synthesized by emulsion polymerization method. BA and MMA were employed to
form the main chain structure and GMA was used as functional monomer. The nanoparticles’ micro—structures were observed by TEM, and the typical
characteristic absorption peaks were shown by IR. The factors which had effects on acrylate emulsion polymerization were analyzed, and the optimal
polymerization system was confirmed. Then a stable emulsion possessed excellent properties was received. The particles’ structure morphology and

size were observed by TEM, and the nano—particles with core—shell structure were obtained.
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Table 1 Measurement results of the product
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Fig. 1 FTIR spectrum of BA/MMA/GMA system
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Table 2 Effect of temperature on the emulsion properties

/'C /%
70 3h 4h 75.6
80 30min 94.2
90 Smin 4h -
2.2
o
o 3 4h
4~5h,
3
Table 3  Effect of reaction time on the emulsion properties
/h /%
2 70.4
3 78.9
4 97.3
5 98.1
2.3
N ]

Table 4  Effect of different monomers on the emulsion properties

BA/MMA/GMA
BA/St/GMA
2- EHA/MMA/GMA
2- EHA/St/GMA
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Table 5 Effect of the ratio of soft to hard monomer on the

emulsion properties

BA MMA 1%
90 10 16.47
80 20 12.39
70 30 13.46
60 40 16.23
5
o
o
N 80 20
N N
o
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Table 6 Effect of waterborne initiator amount on the emulsion 2.0 Wt%~2.5W%
stability
W% 1% Ca*
0.3 89.7
0.4 90.6
0.5 94.4
0.6 853
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SDS BA/MMA

8020 GMA . 10W%
KPS . 0.5w% .
500rmp
7 7
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2.0W%  2.5wi%
SDS
7

Table 7  Effect of emulsifier amount on the emulsion properties

SDS
W% 1% 1%
1.5 90.1 10.2
2.0 91.4 13.4
2.5 91.5 14.3
2.7 92.1 14.8
3.0 92.4 16.3
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2 SDS TEM
Fig. 2 TEM photos of emulsion with different SDS concentrations
(D1.5wt% (2) 2.0wt% (3) 2.5wt% (4) 2.7wt% (5)3.0 wt%

2.6
BA/MMA 8020 GMA .
10w% KPS . 0.6Wt%. SDS
. 2.0w%
300~800rmp 8,

http://www.cnki.net



2009 31 6

CHEMISTRY AND ADHESION *9-

8

Table 8 Effect of stirring speed on the emulsion properties

Jrmp 1%
300 92.1 8.0
500 92.3 7.4
600 92.4 7.3
700 93.0 73
800 93.5 7.2
3 TEM
500rmp  600rmp
700 ~800rmp

3
Fig. 3 TEM photos of emulsion with different stirring speeds
1 300 rmp 2 500 rmp 3 700 rmp 4 800 rmp
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