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Abstract—The phase-transfer radical copolymerization of acrylonitrile with methylmethacrylate by tricaprylmethyl-
ammonium chloride were investigated in a Na,S,0, aqueous-CCl, organic two-phase system at 25C and under nitrogen
atmosphere. The initial rate of copolymerization was found to be proportional to the concentration of [Q™* J,, [S:0, 21,2,
[CCLJ,"? and the molar ratio of feed of monomers. The observed initial rates of copolymerization were used to
analyzed the copolymerization mechanism proposed with a cyclic phase-transfer initiation step.
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Fig. 1. Model of AN-MMA copolymerization with phase transfer cata-
lyst-Na;S,0,-CCly in an aqueous-organic two-phase system.
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Fig. 2. Infrared spectrum of copolymer and blend of AN and MMA.
(Blend: AN/MMA=28/72, Copolymer: AN/MMA=28/72)
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Fig. 3. Effect of reaction time on the conversion of polymer for AN-
MMA copolymerization.
(Aliquat 336: 0.1 mmol, Na;S,04: S15 mmol, CCly: 1 mmol,
H,O: 160 ml, AN: 895 ml, MMA: 11.5 ml)
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Fig. 4. Effect of revolution of stirrer on the conversion of polymer.
(Aliquat 336: 0.1 mmol, Na,S,04: 15 mmol, CCl;: 1 mmol, H,O:
160 ml, AN: 8.95 ml, MMA: 115 m])
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Fig. 5. Effect of reaction temperature on the conversion of polymer.
(Aliquat 336: 0.1 mmol, Na;S;0,: 15 mmol, CCly: 1 mmol, H;0:
160 mil, AN: 153 ml, MMA: 24.7 mi, Time)
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on the polymer conversion.
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Fig. 10. Effect of Na,S;04 on the copolymer conversion.

(QCI: 0.1 mmol, CCly: 1 mmol, H,O: 160 ml, AN: 285 ml,
MMA: 11.5 mi)
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Fig. 11. Effect of CCl, represented by terms of initial concentration
on the copolymer conversion.
(QCl: 0.1 mmol, CCly: 1 mmol, H;O: 160 ml, AN: 28.5 ml,
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k' :initiation rate constant of the reaction between CCl;+ and
AN in organic phase [m%kmol-h]

ki  :reaction rate constant of the reaction between Q,S;04 and
CCl; in organic phase [m*/kmol-h]

ki :reaction rate constant for radical of i species and monomer
of j species

ki :terminate rate constant between P,- and P,- of i species
monomer in organic phase [m%kmol-h]

K, :equilibrium constant defined by Eq. (6) [kmol/m?®]

K: :equilibrium constant defined by Eq. (7) [kmol/m*]?

K; :equilibrium constant defined by Eq. (8) [m®*/kmol]?

M: :monomer of i species

m; :concentration of i species in copolymer

N, :revolution of stirrer [1/min]

r; :initiation rate defined by Eq. (13) [kmol/m®:h]

n  :monomer reactivity ratio defined by ki/ky

r; :monomer reactivity ratio defined by ka/ks

1, :polymerization rate of total polymer including PAN, PMMA
and copolymer [%/h]

fw :copolymerization rate defined by Eq. (26) [%/h]

It :propagation rate i species monomer defined by Eq. (15)
and (16) [%/h]

r; :termination rate i species monomer defined by Eq. (17)
and (18) [%/h]

t  :polymerization reaction time [h]

JzlojA 22X}

a;, :distribution coefficient defined by (9)
s :distribution coefficient defined by (10)

SH Xt

o  :organic phase
w  :aqueous phase
¢ :initial value
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