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Fig. 1 SEM micrograph of cross-sectional view of

core-shell composite particle

HE LA EARFH SEM BAATR, B F
HER-THEW, AEHFE/PREFHAR. E6H8
FEREE1~2 pm /DR TFERBRE.

2.2 BENMIERSASZEANYRLER

SECP S BREBRERAMARESHEIMFEM
R, EANABERGERAVIABR F RS
BERRTREEN: BNEERT BN FHR
#'H-NMR WX R FTE 6=6.0~7.5 A LUK
RERETFHAHE, ML LA MMA BT = f
B B RLEOR TS FER PMMA.

F i NMR #ll 2 SECP A R Bd Z & F R F ik
4SBT B MMA/St & 77 B8 /R 4 B, B2 B FE RURL T
F5WH' H-NMR EEWME 2 fiw.

b4l

4 2 0
8

Fig. 2 "H-NMR spectrum of the polymer particle sample
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Table 1 Molar ratio between MMA and St units and solid content of

polymerization system at different time after feeding of emulsion

polymerization constituem(EPC}

Time afier feeding of EPC{min) 0 30 60 90 120 150

MMA/St unit  Suspended phase -~ 0.04 0.07 0.09 0.10 0.12

{mol ratio) Mixed phase - 0.05 0.09 0.11 0.12 -
Solid content{ % ) 7.50 10.6 12.7 14.5 15.2 15.5
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Fig. 3 Variation of mass ratio between PMMA units in latex,
suspended particles and total MMA with time after adding of EPC
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Fig. 4 Variation of mass ralio between 5t unit in suspended

particles and total 5t with time after adding of EFC
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Fig. 5 FTIR spectra of the different polymers
*a) PS/PMMA blend; b} St/MMA copolymer;

¢) Residual polymer of extraction
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Fig. 6 "“C-NMR specira of the different polymers
a) PS-PMMA blend; b) St-MMA copolymer; c) Residual polymer of extraction

Table 2 C chemical shifts of polymers and blends

8 Blend{ St-MMA) co(St-MMA) Polymer after extracted
C, 146.3, 145.7, 145.5 145.9, 145.3, 144.5 145.8, 145.4, 145.3
Cg 46.6, 45.2, 44.5 47.6, 46.2, 44 .2 48.3, 46.6, 46.2,45.4, 443
Co 178.2, 177.3 176.7 176.7
Cy 52.2 51.3, 50.8, 50.2 51.3, 50.5, 49.5
5 9 CH, SECP RA MBS, WINETH MMA Bkl
-] 7 N
~CHy— CHH-CH—C EPC R BT RE FEH M &R T REE
1
2 w‘f=0 BB T EH PMMA.PMMA K4+ 8 @ &M
11
3 OCH, MMA #ik BN FRUA PS.PS KA FHHEEM

Fig. 7 Structure of $1-MMA copolymer
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COMPOSITION VARIATION OF POLYMER COMPOSITE PARTICLES IN
STYRENE-METHYL METHACRYLATE SUSPENSION-EMULSION
COMBINED POLYMERIZATION

ZHANG Zhengian, BAO Yongzhong, HUANG Zhiming, WENG Zhixue, PAN Zuren
( State Key Laboratory of Polymer Reaction Engineering, Zhejiang University , Hangzhou 310027)

Abstract  Suspension-emulsion combined polymerization (SECP) process, in which methyl methacrylate ( MMA)
emulsion polymerization constituents { EPC) were drop-wisely added to styrene { St) suspension polymerization
system, was applied to prepare polystyrene-poly { methyl methacrylate) ( PS-PMMA) core-shell composite particles
with a great size. The composition of these composite particles was analyzed by FTIR, extraction,' H-NMR and “ C-
NMR methods . It was found that the molar ratio of MMA/St units in composite particles increased and the content of
PMMA latex particles decreased with the increasing of polymerization time after the addition of EPC. So, it was
evidenced that PMMA latex particles would coagulate with PS suspension particles in SECP polymerization and a
transfer process existed between the two kinds of particles after the coagulation. The polymeric composite particles
were composed of PS5, PMMA and MMA-St copolymer.

Key words  Suspension-emulsion combined polymerization, Styrene, Methyl methacrylate, Composite particle,

Composition



