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Fig. 1 Effect of polymerization method on particle
size and distribution

(E]=4.42%.[1] =6.05x 10> mol/L
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Fig. 2 Effect of emulsifier concentration on particles size
and distribution by seeded emulsion
(1] =6.05x 10~ *mel/L

2.3 SIZEAREXNARNES HHIEE
EFMTFIABS AL BRI EEHMBITZ &M,
ARSI R R &, T3R5 51 & 0 B X 3L 0k
BRYMPAEEERE D AT, BT 2R
BEEB RO RN, T BB EE .

Table 1 Effect of initiator concentration on particles size and distribution
by seeded emulsion

K>S, 05 ( x 10" ?mol/L) d,{pm) d,{pum) dJ/d,
0.121 0.192 0.0916 2.10
0.303 0.178 0.0861 2.06
0.605 0.168 0.0857 1.96
1.210 0.161 0.0841 1.92
1.815 0.156 0.0823 1.90
2.420 0.152 0.0809 1.88

“[E]=1.81%
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Table 2
distribution by seeded emulsion

Effect of adding rate of monomer on the particles size and

o d,(pm) d./d,
0.0903 1.92
0.0857 1.96
0.0805 2.03

s (mL/h) d,{(ym)
5 0.174
10 0.168
15 0.163

*[E]=1.81%,[1] =6.05 x 10" *mol/L
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Fig. 3 Changing of particle size and distribution with time at MMA
adding rate 15 mL/h by seeded emulsion polymerization
(E]=1.81%, [1] =6.05 % 10 *mol/L
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Fig. 4 Effect of emulsifier concentration on the particle construction and morphology by seeded emulsion polymerization

[1] =6.05 % 10" *mol/L
a)0.62%; b) 2.98% ; ¢}5.80%

Fig. 5 Effect of adding method of MMA on particle construction and morphology by seeded emulsion polymerization
[E]=0.62%,[1]1=6.05% 10" *mol/L
a)Batch: b)Adding once all at second stage; c)Seeded emulsion
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PARTICLE SIZE DISTRIBUTION AND ITS FORMATION MECHANISM OF
POLYSILOXANE/ACRYLATES CORE-SHELL COMPOSITE PARTICLES

MENG Yong, WENG Zhixue, SHAN Guorong, HUANG Zhiming, PAN Zuren
( Instiznte of Polymer Engineering . Zhejiang University , Hangzhou 310027)

Abstract The polysiloxane/acrylates copolymer latex with core-shell structure was prepared in the semi-batch
emulsion polymerization of methyl methacrylale ( MMA) in the presence of polysiloxane latex as seeds. The
polysiloxane seeded latex was polymerized by oclamethyleyclotetrasiloxane ( D, ) and vinyl methylcyclotetrasiloxane
(ViMeSi0), ,and methyl triethoxysilane (MTES) as the crosslinking reagent. The effects of polymerization methods
and preparation conditions { the concentrations of emulsifier and initiator, the adding mode and rate of MMA) on the
average particle size,and its distribution, and the morphology of the obtained particles were studied . In comparison
with batch process, the semi-batch process by adding MMA is more preferable for preparing a stable copolymer latex
with smaller particle size and nammower distribution . The higher concentration of emulsifier and initiator will cause
smaller particle size and narrower particle size distribution, the faster adding rate of MMA will cause smaller particle
size,but wider particle size distribution. The TEM photos show that the composite particles prepared in the semi-
batch process by adding MMA monomers have clear core/shell structure, but panticles by batch method have irregular
shape and no such structure. Besides the micelle nucleation during the seeded emulsion pelymerization, the
homogeneous nucleation can’ t be neglected because of the slight solubility of MMA in water. Under lower
concentration of emulsifier and slower adding rate of MMA , the polymenization of shell monomers will be restricted in
the “transition area” on the surface of the polysiloxane seeds.The particle size, distribution and morphology of the
composite particles can be controlled by changing the concentration of the emulsifier and the adding rate of MMA.
Key words Seeded emulsion polymerization, Core-shell latex, Polysiloxane, Particle size distribution, Particle

formation mechanism



