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Ultrasound Energy Effect as Initiator of Polystyrene Latex Polymerization
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ABSTRACT

Polymer latices, prepared from the emulsion polymerization of vinyl monomer compounds, are
widely used for many industrial applications. Included among these are uses in paints, adhesives,
flocculants, and heavy-duty plastics as well as their original use in synthetic rubber compounds.

The emulsion polymerizatidn process with chemical initiator has chemical disadvantage such
as removal of initiator which was left after polymerization.

In this study, polystyrene latex was prepared by using ultrasonic irradiation which generate
the free radical, and then it was analyzed by GPC. Reaction temperature hardly have an effect
on average molecular weight. Average molecular weight is increased by increasing amount of
surfactant, i.e. SDS, but polydispersity is decreased. After 90 minutes of reaction time, increase
and decrease of average molecular weight is repeated.

It is proposed that monodisperse polymer is obtained by controlling ultrasonic irradiation time

and surfactant concentration.
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A. Ultrasound Transducer
B. Ultrasound Horn

C. Reactor

D. Cooling Jacket

E. Supporter

G. Thermocouple

H. Solenoid Valve

I. Temperature Controller
J. Nitrogen Cylinder

K. Water In

F. Generator L. Water Out

Fig. 1. Experimental apparatus.
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Fig. 2. Change of temperature of water with ultra-
sonic irradiation time.
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Fig. 8. Variations of M,, with ultrasonic irradiation
time at 303.15K.
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Fig. 4. Variations of polydispersity with ultrasonic
irradiation time at 303.15K.

Table 1. Variations of M, and polydispersity with ultrasound irradiation time, temperature, and surfactant

concentration change

M, (x107) Polydispersity

SDS Rxn. Time(min)

Cone. |Rutn. Temp.(K) 30 60 90 120 150 180 | 30 60 90 120 150 180

0.5% 303.15 534 658 6.80 6.96 6.04 674325 341 334 3.16 331 3.60
313.15 587 603 678 596 6.84 7.70 | 3.49 2.84 372 3.05 3.02 351
323.15 568 653 6.92 642 7.51 6.81 (310 3.15 317 3.39 3.75 3.82

1.0% 303.15 711 7.30 7.81 8.38 851 7.64|353 293 291 3.39 357 3.38
313.15 7.14 7.32 851 824 7.20 7.90|3.62 348 343 3.36 2.84 3.62
323.15 6.84 7.62 7.80 8.06 7.41 7.67|3.27 293 271 3.61 2.68 3.60

15% 303.15 546 594 693 754 6.95 7.17|3.11 2.86 226 3.37 2.88 3.53
313.15 704 7.79 812 625 7.49 7.03|347 3.0 2.36 3.07 321 2.97
323.15 585 6.72 7.45 853 830 7.57|3.79 3.60 3.12 292 245 3.59

2.0% 303.15 6.25 6.77 7.08 827 7.0 7.34|377 255 215 216 247 2.73
313.15 685 7.01 7.87 850 7.34 7.63|299 222 161 320 261 3.69
323.15 498 553 6.31 6.16 593 7.75 274 246 241 2.65 279 3.16
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Fig. 5. Variations of M, and M,, with ultrasonic

irradiation time at 303.15K{(Concentration
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Fig. 7. Variations of M, and M, with ultrasonic
irradiation time at 323.15K(Concentration
of SDS=1%).
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Fig. 8. Log-normal distribution at constant M,,
(Concentration of SDS=1%, Temperature
=303.15K).
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Fig. 10. Log-normal distribution at constant 3,
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=323.15K).
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