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Fig. 1 Transmission electron micrograph of P(St-MMA)
Reaction condition:[St] = 0.34 mol/L; [MMA] =0.19 mol/L;[ ATBA] = 5.9 x 10 % mel/L
a) V{acetone)/V{water) = 0; b) V(acetone)/ V{water} = 1:2; ¢) ¥{acetone)/ V{water) = 1:1

Table 1 Effect of acetone/water volume proportion on P(St-MMA} particle size and stability *
CCC value (mol/L)™

No V{ acetone )/ V{ water) < Rh > (nm) PDI
KCl CaCl, Na, SO,
Al 0 122.21 0.271 0.125 0.077 0.017
A2 1/3 83.16 0.283 0.172 0.103 0.017
A3 172 69.70 0.290 0.206 0.125 0.020
1/1 40.72 0.323 0.274 0.167 0.023
AS 1.26/1 24.68 (.339 0.302 0.174 0.026

* The reaction condition:{S1] =0.34 mol/L; [MMA] = 0. 19 mol/L; [AIBA] = 5.9 x 10~ mol/L; Reaction temperature :65C

* % CCC: Critical coagulatron concentration
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Fig. 2 Conversion versus lime at different acetone/water
volume proportions

The reaction condition: [$t] = 0.34 mol/L; [MMA ] = 0.19
mol/L; [ AIBA] = 5.9 x 10™* mol/L: Reaction temperature:
65°C
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Table 2 Effect of AIBA,MMA concentration on particle size and polydispersity index *

[AIBA] [ MMA]

N.

< Rh >

Conversion

PDI

{ x 10 > mol/L) (mol/L} (nm) (%)
Vi 3.1 0.19 41.80 0.296 65.5
V2 59 0.19 40.72 0.323 92.3
V3 7.4 0.19 33.719 0.335 88.9
V4 9.0 0.19 20.37 0.39%0 79.5
MI 59 o0.11 50.14 0.282 79.4
M2 5.9 0.19 40,72 0.323 92.3
M3 5.9 0.30 38.22 0.328 88.1
M4 5.9 0.38 34.31 0.387 86.0

* The recipe is: [ St] = 0.34 mol/L; V{acetone )}/ V{water) = l:l;Rem::_I.ion temperature : 65 C
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WEETES.9~7.4%x 107" mol/L BREF. BANGNMEEZREFHRE RS HNGEEHER
FF, BT MMA S TAR/FAMSEA R . MMA A EERYOBBAETERE 70C (M2 8
EAYEABETHESD RENEINREGYET &) . RURRTHFERFREESH PMMA HEY .

REFERENCES

Gan Zhihua, Tsz Fung Jim, Wu Chi. Macromolecules, 1999,32: 590 ~ 594

Bataille P, Almassi M, Inoue M.J Appl Polym Sei, 1998,67:1711 ~ 1719

Markus Antonietti, Wolfgang Bremser, Dorothea Muschenborn . Macromolecules, 1991, 24 : 6636 ~ 6643

Capec |.Potisk P'. Eur Polym J,1995,12:1269 ~ 1277

Yan F.Xue G,Zhou M S.] Appl Polym Sei,2000,77:135 ~ 140

Xu X L.,Zhang Z C,Zhang M W_J Appl Polym Sci, 1996,62; 1179 ~ 1183

Zhang W M, Gao J, Wu C. Macromolecules, 1997, 30: 6388 ~ 6390

Tang Yecang( B ik ) . Luo Shizhong{ & B ) ,Sun Yimin(#h £ B ), Wu Zhengeui( 5 IE # ) . Acta Polymerica Sinica( & 77 F % ) ,2002, (4):
443 ~ 446

9 YouLS,WuHQ,ZWM,FuZ,5%hen L J.Chi J] Chem,2001,19:814 ~ 816

10 Zhang Wenmin(3K 3%}, Tang Yecang( S dk € ) , Zhang Hengtao{ T B 38 ) , Gao Jun( B #1) , Wu Chi( R #F } . Acta Physico-Chimica Sinica( 9 2 1L

) .1996,12(10}:943 - 945

11  Aslamazova T R. Progress in Organic Coatings, 1995,25:109 ~ 167

12 Okubo M, Yamada A,Shibao S, Nakamae K, Matsumoto T.] Appl Polym Sci, 1981,26: 1675 ~ 1679

13 Brouwer W M, Vegt M V, Haeren P V_Eur Polym ], 1990,26:35 ~ 39

GO~ o B B e

SYNTHESIS AND CHARACTERIZATION OF EMULSIFIER-FREE CATIONIC
POLY(STYRENE-METHYLMETHACRYLATE) NANOPARTICLES UNDER
MICROWAVE IRRADIATION

TANG Yecang, LUO Shizhong, FU Zhong, SHAO Mingwang, SUN Yimin
{ The College of Chemistry and Materials Seience , Anhui Normal University, Wuhu  241000)

Abstract Emulsifier-free cationic poly ( styrene-methylmethacrylate) { P{St-MMA) ) copolymer nanoparticles were
synthesized under microwave irradiation in the presence of cationic radical initiator 2, 2'-azacbisisobutyramidine
dihydrochloride( AIBA ) . Several factors affecting the polymerization were discussed. The polymer conversion was
followed gravimetrically at different time intervals during the reaction. The particles were characterized using TEM,
LLS. The latex stability in electrolyte-resistance was determined by the critical coagulation concentration of
electrolyte . The results indicated that in acetone-water medium, the average particle hydrodynamic radius of P{St-
MMA) decreased from 122.21 nm to 24.68 nm with the addition of acetone/water volume propertion in the range of
0~ 1.26:1, and the stability of latex increased, but the polymerization rate was lowered and the particle
distribution broadened. With increasing the concentration of methylmethacrylate or AIBA, the particle size dropped
and the polydispersily index enlarged.

Key words Microwave irradiation, Emulsifier-free emulsion polymerization, Nanoparticle, Poly(styrene-

methylmethacrylate)



