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Abstract: The radical polymerization of acrylonitrile was investigated in a Na,S,0; aque-
ous and CCld-toluene organic two-phase solution system using phase-transfer catalysts
such as tricaprylmethylammonium chloride and tetrabutyl-ammonium chloride. The ob-
served initial rates of polymerization were compared with those obtained from the
polymerization mechanism proposed with a cyclic phase-transfer initiation step. The rate
of polymerization was found to be proportional to the combined term of concentration of
Q" and of 5204_2 in the aqueous solution, the square root concentration of CCly, and
concentration of monomer. The rate of polymerization of acrylonitrile in the liquid-liquid
heterogeneous system was presented with the polymerization mechanism by phase- trans-
fer catalysts applied to that by conventional initiators.
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Fig. 1. Model of AN polymerization with phase
transfer catalyst-Na,S,0,-CCl; in an aqueous-or-
ganic two-phase system.
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Fig. 2. Effect of reaction time on the conversion of
AN(AN:20mL, Hy,0:80mL, Aliquat 336:0.08mmol,
TBAC:0.1lmmol, CCl,:1mmol, Na,S,0,:15mmol,
rpm;1000).
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%k :Reaction rate constant of the reaction be-
tween S,0,72- and CCl, in organic phase,
[m3/kmol-h]

K Initiation rate constant of the reaction be-
tween CCl;- and AN in organic phase,
[m?/kmol-h]

k; Reaction rate constant of the reaction be-
tween Q,S,0, and CCly in organic phase,
[m®/kmol-h]

k,, :Propagation rate constant between P,-
and AN in organic phase, [m®/kmol-h]

k, :Terminate rate constant between P - and
P™ in organic phase, [m®/kmol-h]

K :Equiiibrium constant defined by eq(4),
[m®/kmol-h]

K, :Equilibrium constant defined by eq(5),
[m?/kmol-h]

K; :Equilibrium constant defined by eq(6),
[m®/kmol-h]

N, ‘Revolution of stirrer, [1/min]

7, :Initiation rate defined by eq(11),

[m®/kmol-h]

:Propagation rate defined by eq(14),

[m®/kmol-h]

7, :Termination rate defined by eq(16),
[m?3/kmol-h]

¢t  :Polymerization reaction time, [h]
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Distribution coefficient defined by (7)
:Distribution coefficient defined by (8)

3 A

organic phase
:aqueous phase
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