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Table 1 Prescription of emulsifier-free polymerization
of methy! methacrylate and styrene

AGHEBMEBEECASHERT. — :
Composition Weight
3 BAHLRBRNSE. ALRNBONE — o 00
FENESRNEHE 100mL EE S NaCl 0.06g
B ORE.SAMEEEY M ORS. WG PSP 0.03g
fEif S4C MBS R FHAT. EEMA 36mL Water 40g

FBEF/KHM NaCl, % #)5, R 10min, AR
., SEEEAER 10min /5, IIA B A PSP /K IEW, #TTRAERN. RV 24h /5, B AEE
B EB8NEEHESYAR BE4UABAROEEL BOdBPRAFEREE KU
BR 3 NaCl B A4 Ry PSP %5, HEL0WAM B SELS XE KK EFE 40 MR, oL
MRS ELRe SAbNARHEBKRERINEEA T 0.01~0.05¢/mL, BULT &
T fy 2 B RT1R, AR RS (S-530SEM) BB RIE &, RE A MGA-11 E& 54
AR ESER J RS HFIRERE () FRER D B FRHHE :D=sd/d.
4 REPDRBNESHHME

FHAFABRESHEHR S THERRNT 4 SRAERNBHH R R, Goodwin 12 i)
T—4aRAR0,

lgd = alg[l] + blg[M] — clg[P]1 + /T +

HXA[1]. ML [P].T 2B A BT RE AR E S RFRER R NRE a.b.c.e f {
SABIAHEMAB RETESEE £ TEP, RNSIART LEEEXN PMMA 5
PSt ERRCHRIE M, HE TE#AT T MR,

MBS 2 A4 0 U ERE & MER R 2 EN . RITE B PMMA
1 PSt R A EERFME 1 AR, EMNWResHFEFELE 2 U ELERFHRN
Fro Ry PR 514 1.06pm 1 1.57um. HETR, FRHESDMERRSE S AR
B ENSE 2.31%H 2.75%, RS ST S S,
5 EFERENNENER

PMMA 1 PSt £ 54C B AN E TRE SR AWM BN X R IME 3 Fix. BAF
ZAFFETHELEE.:

3T PMMA.:lgd =0.3371g[1] +3.67
¥+F PSt: lgd =0.2571g[ 1]+ 3.60

EXEFRE | NEBRBAANSRAR 1=1/23C2 HEHHE, Ad CRERF |

A TERE (mol/L), ZREBE HEFIFRAMEEN NN AETUEN, Bk



Fig.1 Typical SEM photographs of PMMAC(left) and PSt(right) latex particles
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Fig.2 Histogram curves of PMMA (left) and PSt (right) latex particles
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Fig.3 Effect of ionic strength on latex particle Fig.4 Effects of monomer concenttation on particle
size of PMMA(®) and PSt(®) size of PMMA(®) and PSt(®)
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Scheme 1 Schematic representation of homogeneous phase nucleation (left) and oligomer

micelle nucleation( right)
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MONODISPERSED POLYMER PARTICLES WITH MICRON-SIZE
BY EMULSIFIER-FREE EMULSION POLYMERIZATION

ZHU Shixiong, DU Jinhuan, JIN Xigao, CHEN Liusheng
(Institute of Chemistry, Chinese Academy of Sciences, Beijing 100080)

Abstract Micron-size Menodispersed polymethyl methacrylate (PMMA) and polystyrene
(PSt) latices were synthesized by emulsifier-free emulsion polymerization in single-step. By
suitable variation of the ionic strength, the monomer concentration, or the initiator
concentration in the aqueous phase, the final particle sizes of PMMA and PSt ranged from
0.6pm to 1.8pm, and from 0.8um to 2.2um, respectively, with the distribution coefficient
of particle size below 5% . (The mean diameter of latex particles increased with increasing the
ionic strength and monomer concentration. On the contrary, it decreased as the initiator
concentration increased for PMMA system. Therefore, a combination of low initiator, high
jonic strength and hight monomer concentration is expected to result in larger size particles
and narrower size distribution than ordinary emulsion polymerization. ) The effects of the
ionic strength and the monomer concentration in the emulsifier-free emulsion polymerization
on the particle size are slight but significant for PMMA system versus PSt system under the
same conditions. This is explained by the different nucleation mechanism of emulsifier-free
emulsion polymerization of MMA and St.

Key words Emulsifier-free emulsion polymerization, Monodisperse homogeneous phase

nucleation, Oligomer micelle



