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ABSTRACT

The radical copolymerization with propagation and depropagation is presented in order to estimate reactivity
rate of monomers and K;;(the equilibrium constant for propagation and depropagation) in the copolymerization
of a-methylstyrene-co-methylmethacrylate and a-methylstyrene-acrylonitrile.

The value of a-methylstyrene and methylmethacrylate and K, are found to be 048, 047 and 5.0 respectively.

The value of a-methylstyrene and acrylonitrile and the X;; are found to be 0.1251, 0.0577 and 23.8 respecti-
vely.

The treatment rate constant of a-methylstyrene-co-methylmethacrylate and a-methylstyrene-co-acrylonitrile
in the copolymerization is estimated to be 2.5, 80.72 regardless of monomer feed composition,
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Fig. 1. Schematic digram for CSTR experiments.
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Table 1. Radical copolymerization conditions used

in CSTR

1) Radical copolymerization of a-methylstyrene and

methylmethacrylate
Copolymerization condition Description
Polymerization temperature 75~95C
Solvent APE(Azophenylethane)
Solvent/comonomer ratio 41GvV)
Initiator Benzoyl peroxide
Initiator concentration 1~15mmol/l
Reaction time Thrs
Reaction volume 0.5L
Composition of comonomer

(a-MS/MMA) 90/10~10/90

2) Radical copolymerization of a-methylstyrene and

acrylonitrile
Copolymerization condition Description
Polymerization temperature 75~95C
Solvent Toluene
Solvent/comonomer ratio 4/1(v/v)
Initiator Benzoyl peroxide
Initiator concentration 1~15mmol/l
Reaction time Thrs
Reaction volume 0.5L
Composition of comonomer

(a-MS/MMA) 90/10~10/90

Table 2. Typical calculted kinetic data for the com-
ponent ratio of o-MS and MMA

100[C]| [M,] | [M:] | R, - 10° ko * 10
Cmol/1] | Cmol/1] | [mol/13|Cmol/1- sec]| [mol/1-sec]
0.200 0.121 | 0.875 9.00 55.8
0.200 0.395 | 0.605 6.56 241
0.200 0.455 | 0.545 3.98 286
0.200 0612 | 0.388 241 357
0.200 0.888 | 0.112 1.20 1920

Ki1=5.0 [mol/l-sec]

Fineman-Ross®l& o|83l4 A&l a-MS-co-
MMASY 3Z A€ r,(a-MS) =04800, r,(MMA)
=047000193 0-MS-co-ANS] F-5-3oll A1 9] uh-e-A
Bl 1,(0-MS)=0.1251, r,(AN)=00577¢ AH&3}
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Table 3. Typical calculted kinetic data for the com-
ponent ratio of a-MS and AN

[C | (M | [M] | R,-10° ke
Lmol/1] | Cmol/1] | [mol/11|{[mol/1-sec]| [mol/1- sec]
0.007 | 0.121- | 0.875 6.34 0.0108
0.007 | 0395 | 0.605 504 0.0336
0.007 | 0455 | 0545 5.31 0.0490
0.007 | 0612 | 0.388 2.59 0.0741
0.007 | 0.888 | 0.112 0.83 0.1863

Kn=238 [mol/l-sec]
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Fig. 2. Copolymerization on radical copolymeriza-
tion between o-MS and MMA.
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Fig. 3. Copolymerization curve on radical copoly-

®

merization between a-MS and AN.
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Fig. 4. Analysis of kinetic data obtained by radical
copolymerization between o-MS and MMA
at £;=0.5.
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Fig. 5. Analysis of kinetic data obtained by radical
copolymerization between o-MS and AN at

f1:0.5.
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Fig. 6. Estimation of K,"?/Ky; on radical copolyme-
rization between a-MS and MMA.
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Fig. 7. Estimation of K%Ky on radical copolyme-
rization between a-MS and AN.
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Table 4. Typical calculated kinetic data by the com-
ponent ratio of feed a-MS and MMA

i | DM || k- 100 [[R;/ (]1%:"1)36
Cmol/N{mol/t]] [—1 |[molt-sec]| """t *
0.121 | 0.878 | 1.100 55.8 8.63
0.395 | 0.605 | 1.191 241 3.76
0.455 | 0.545 | 1.200 286 2.56
0.612 | 0.388 | 1.280 357 221
0.888 | 0.112 | 1.380 1920 1.15
K. =3.28X10° [mol/1-sec]

Ko =25 [mol/1-sec]

[C] =0.007 Cmol/1]

n =048, r,=047

Kiu =50 [mol/1-sec]
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Table 5. Typical calculated kinetic data by the com- V. & =2

ponent ratio of feed a-MS and AN

I | M || & ER// (]1,,2:"1)36
Cmol/ICmol/1]| [—] |Cmol/i-sec]| " “2[_]
0.121 | 0.878 | 1.100 | 0.0108 6.00
0.395 | 0.605 | 1.001 | 0.0336 2.40
0455 | 0545 | 1.006 | 0.0491 2.10
0612 | 0388 | 1013 | 0.0741 1.20
0.888 | 0.112 | 1.032 | 0.1863 1.98
K. =97X10° [mol/1-sec]
Ko =80.72 Lmol/1-sec]
Ko =732.21 [mol/1*sec]
[C] =0.007 [mol/1]
n  =01251, ,=0.0577
Kn =238 [mol/1- sec]
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Fig. 8. Relitionship between copolymerization rate
and monomer feed composition on radical
copolymerization between a-MS and MMA.
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Fig. 9. Relitionship between copolymerization rate

and monomer feed composition on radical

copolymerization between a-MS and AN.
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H
=z
K3

o|EZHs

ST
f  =initiator efficiency -]
f.  =composition of monomer i in feed, M 1/(IM
J+IM,D) (-]
F, =copolymer composition of monomer i, dM,l/
(IMJ+IM,D (-]
[I] =initiator concentration

[mole/1]

ky =decomposition rate constant of initiator
[sec']

k; =propgation rate constant of

radical~M; to M L mole/1*sec]
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K,1; =rate constant of propagation between mono-

mer 1 [mole/1-sec]
K,2» =rate constant of propagation between mono-
mer 2 . [mole/1-sec]
Ky =rate ‘constant of propagation between mono-
mer 1 [mole/1-sec]
Ky, =rate constant of propagation between mono-
mer 2 {mole/1-sec]
[M;]=concentration of monomer M; [mole/1]
r; =reactivity ratio of monomer 1 to monomer
2 (-]
r, =reactivity ratio of monomer 2 to monomer
1 (-]

R, =reaction rate of initiation [mole/l-sec]

R, =reaction rate of propagation so called rate

of copolymerization [mole/1-sec]
t  =reaction time (hr]
V  =reaction volume (L]
X, =number average degreed of polymerization
(-]

X, =weight average degreed of polymerization
(-]

190>

Greek Letters
n/my=solvent viscosity of copolymerization solu-
tion/homopolymerization solution (-]
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