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Fig. I  Schematic diagram of the reaction apparatus

under ultrasonic field
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Fig. 2 The time-conversion curve for ultrasonically initiated

emulsifier-free emulsion polymerization of BA/SYAM
BA 3.5 mL, St 3.5 mL, AM 3.5 g and water 62 mL; Ulirasonic

output power, 1050 W; Temperature, 30°C ; N; flow rate, 20 mL/min

80+

70

50+

a0}

Percent conversion (%}

30 1 ) 1
05 10 1.5

1 1 1

25 30 35

2.0
Time (h)

Fig. 3 Time-conversion curve for conventional emulsifier-free

emulsion polymerization of BA/St/AM
BA 7 mL, St 7 mL, AM 7 g and water 124 mL; Temperature, 70°C;
N, flow rate, 20 mL/min
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Fig. 4 TEM photographs of BA/St/AM copelymer (a) by ultrasonic
emulsifier-free emulsion polymerization and (b} by conventional

emulsifier-free emulsion polymerization
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Fig. 3 Weight average particle size disiribution at different reaction
time

BA 3.5 mL, St 3.5 mL, AM 3.5 g and water 62 mL; Ultrasenic
output power, 1050 W; Tempersture, 30°C ; N, flow rate, 20 ml/min
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Fig. 6 Emulsion viscosity at different reaction time

a) BA3.5mL, AM 3.5g, St 3.5 mL and water 60 mL; Temperature,
30°C ; OQutput power, 1050 W3

b) BA 3.5 mL, AM 3.5 g and water 60 mL; Temperature, 30 ;
Output power, 1050 W
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Fig. 7 FTIR spectra of (a} BA/SU/AM copolymer by ultrasonic
emulsion (b} BA/AM copolymer by ultrasonic emulison (c) BA/SY
AM copolymer by conventional emulsion, after extracted in turn by

water, CCl; and THF for 48 h, respectively
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Table 1 Ulirasonic initiated emulsion polymerization in different

systems®

Reaction system Reaction result

BA/H, 0 _
AM/H,0 -
Sv/H, 0

BA/AM/H,0

SUYAM/H, 0
BA/SY AM/H; O (one-off charge)
BA/SUAM/H, O (two-step charge)
BA/SDS"/H, 0 +

+ ! [ S |

* Reaction conditions: 30%C , 60 min, 1050 W, 0.5% Na,S04;" SDS:
sodium dodecyl benzene sulfonate

+ ) Emulsion formation, - ) No emulsion formation
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'PREPARATION OF BA/St/AM COPOLYMER LATEXES BY ULTRASONIC
SOAP-FREE EMULSION POLYMERIZATION

YIN Nianwei, CHEN Kegiang, KANG Wei
( State Key Laboratory of Polymer Materisls Engineering , Polymer Research Institute of Sichuan University, Chengdu  610065)

Abstract Through ultrasonic -emulsifier-free emulsion polymerization, ne chemical initiator and emulsifier, a
copolymer latexes of BA (butyl acrylate)/St (styrene) /AM (acrylamide) was prepared. The influence of ultrasonic
time on monomer conversion, latex particles size and latex viscosity was investigated. A polymerization mechanism
of ultrasonic eﬁu]sifier—free emulsion polymerization also was proposed, which indicated that AM was as an initiator
and stabilizer in the reaction system. TEM photographs showed that the size of latex particles was about 80 nm,
which was less than that (about 140 nm) of the particles prepared by conventional emulsifier-free emulsion
polymerization method. And FTIR spectrum showed that after extracted in turn by water, CCl; and THF for 48h,
respectively, the sample obtained by this way was a ternary copolymer of BA, St and AM, but not the blend of
poly (butyl acrylate), polystyrene and polyacrylamide .
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