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Fig. 1  Fluorescence spectra of pyrene under different amounts
of emulsifier
A) Sample of seed emulsion polymerization; B) Sample of shell

polymerization monomers; C) Sample of the resulting latex
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Fig. 2 Effect of emulsifier amount on the /,/1; values of

pyrene
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Fig. 4 Fluorescence spectra of pyrene under different amounts
of D,
A) Sample of seed emulsion polymerization; B) Sample of shell

polymerization monomers; C) Sample of the resulting latex
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Fig. 5 Effect of D, amount on the I, /1I; values of pyrene
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Fig. 6 Fluorescence spectra of pyrene under different amount
of KPS
A) Sample of seed emulsion polymerization; B) Sample of shell

polymerization monomers; C) Sample of the resulting latex
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Fig. 7 Effect of KPS amount on thel,/I; values of pyrene

AEAZ T HE 0 o B b+, KPS R £ (9 38 n . 2=
POHRL 1 A2 B, AR T 4% 7 FLBORE 8 A2 B, o]
L 0. 7% B 1,/1, WA AS /). KPS FH 4 B4k 2%
BR(C> 1.0% ), 52 oo BE ot e, Lk Y 6 B AR
R R BE 43 3k DL AE L K 3 s B, 1 /1
AR K.
2.4 ZFL4F.D, FASIEFAENEFERAZTIAR
14 B B 22 M
TEORFREHAD /ARG LT — 2P T
FLAEF) D, F1 KPS H & X L MERE B E ), LA
EEPTCHREN L AR, S5 R ILFR 1 3R 2 3R 3.

Table 1 Effect of emulsifier amount on emulsion properties

Emulsifier Solid content Conversion Water absorption  Calcium ion

(g) (%) (%) (%) stability
1 36. 1 87.4 4.53 Flocculated
2 39.7 95.3 5.07 Pass
3 39.1 93.4 7.83 Pass
4 37.6 92.2 9.24 Pass

Table 2 Effect of D, amount on emulsion properties

D, Solid content Conversion Water absorption — Calcium ion
@ (B (%) (%) stabiliy
4 41.7 89.8 8.43 Pass

6 42.1 92.4 6. 89 Pass

8 39.7 95.3 5.07 Pass

10 39.9 95.8 4.85 Pass

Table 3 Effect of KPS amount on emulsion properties

KPS Solid content Conversion Water absorption  Calcium ion

(g) (%) (%) (%) stability
0.3 36.4 89.4 4.43 Pass
0.5 37.5 91.5 4.89 Pass
0.7 39.7 95.3 5.07 Pass
0.9 38.3 96. 8 6.85 Flocculated
1.1 37.9 96.2 6.32 Flocculated
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Fig. 8 Effect of polymerization time on /,/I; values of pyrene
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STUDEIS ON POLYMERIZATION BEHAVIOR OF ORGANOSILICON-ACRYLATE
LATEX WITH CORE-SHELL STRUCTURE USING FLUORESCENCE
PROBE TECHNIQUE

GAN Mengyu, LI Xiaomei, MA Li, YAN Jun, LIU Yan
(College of Chemistry and Chemical Engineering, Chongqing University, Chongging 400030)

Abstract The relationship of the amounts of emulsifier, organosilicon monomer octamethylcyclotetrasiloxane
(D,) and initiator (KPS) with the ratio of fluorescence intensity between first vibronic peak of pyrene ( f =
373 nm ) and third vibronic peak of pyrene ( f = 384 nm) [,/I, was discussed during the emulsion
polymerization process, in which pyrene was used as a fluorescence probe. The polymerization behavior of the
organosilicon-acrylate latex with core-shell structure was investigated on line with the relationship of monomer
conversion and development of morphology in latex particles with the value of ,/I, for probe pyrene during the
polymerization process. It showed that the values of 1,/1; for probe pyrene changed with changing the amounts
of emulsifier, D,, KPS and increased with increasing the monomer conversion. A good performance emulsion
was obtained while the amounts of emulsifier, D,, mass ratio between KPS and the whole monomer was 2 g,
8 g and 0. 7% , respectively. The values of I,/1, for probe pyrene also changed obviously when the morphology
of latex particles transformed from seeded latex particles into core-shell latex particles during the polymerization
process. That means the organosilicon-acrylate latex with core-shell structure exhibits an interpenetrating
polymer network (IPN) structure. Therefore, fluorescence probe technique can be used to study the progress
of the polymerization behavior of organosilion-acrylate latex with core-shell structure.

Keywords Florescence probe, Organosilicon-acrylate latex, Core-shell structure, Polymerization behavior





