HWAHAK KONGHAK Vol. 33, No. 6, December, 1995, pp. 693-699
(Journal of the Korean Institute of Chemical Engineers)

SSBoIM 20| BESHE SH2ATAlS BYA
1L 2ZeMS ZNT BFEXZ oS

7|8 - YN - WES* . 0|y

Agetn 3heh-gata
*ol ) 43HF) TlEd T A
(19954 24 7 A<, 19954 749 13 =)

Modeling of Diffusion-Controlled Kinetics in Copolymerization
II. Prediction of Copolymer Composition and Average Molecular Weights

Kee-Youn Yoo, Woo-Hyeon Hwang, Jong-Eun Back* and Hyun-Ku Rhee'

Department of Chemical Engineering, Seoul National University, Seoul 151-742, Korea
*Research and Development Center, Miwon Petrochemical Company
(Received 7 February 1995; accepted 13 July 1995)

2 o

& A7 A 154 o] 7}A] 7] St(styrene) 2} FT 2k WA 4] 2o thate] Hag AP ARS 2 2ALE
T de 2dS Agsidd. o] BdS o] &dte chfit FH 2ANA 5'—1@54]94 EZAFY FHEAFE o
Z3}gdch. &35 PKRCM(pseudo-kinetic rate constant method) 2.2 F EAE 9EYH x4 o
watste] A& FEGAL] T AR AdENe) 2 —rﬂs}t 73‘*% Beod Foich

Abstract—In Part I of this series, a mathematical model was proposed which could describe the experimen-
tal data very well under various copolymerization conditions covering wide ranges of initial mole fraction
of styrene, fio, at two different levels of AIBN(2.2-azobisisobutyronitrile) initiator concentration. In this part
both the copolymer composition and the number and the weight average molecular weights of the copolymer
are predicted by using the model under the various operating conditions. The presented extension of the
PKRCM((pseudo-kinetic rate constant method) is proven very useful in obtaining a reliable prediction of
the copolymer composition and molecular weight averages.
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Fig. 1. Residual styrene mol fraction versus time(60°C,

0.05M AIBN).
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Fig. 2. Residual styrene mol fraction versus time(60°C,

0.01M AIBN).
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Fig. 3. The variation of SAN composition against styrene
composition.

23 £57} 60Co)Z AAAS £7] ¥E7} 0.05M
2 001 M o haka F St BEE9 Azt
#3312 Fig 13} 20 TA8ledsdl 71EuHsAlel W
AP AA[6]9} B Aol Atgt 22 A4t A
7t A Bitge #ag 5 9ok

a4 Bfrig T2 ukgd oA AAEE TE2H
Ao 2L 7z ek A gAY TRl o
2 2 A "k & ekl o) wkgAduzt o
23 o FRE HE ¢ glon oA g
Hog N2 vE 58 EA} AlEd AAFA "ok
wzhd, ofd kel ANY TEEA ] 2L 1 o9
daka o] 2T whEA) 2R gt o9 e BAlE



2Eel A SHaro] &5

o 1.0
=
O
3]
o
w 81 .
§ //_,____
o
o
S 6k
= .
5
3]
3]
< 4 1 A 1

1.0
o _
=
o]
5}
g o
=
=
- |
O
o
(@) 8 Y
o
e I
)
Z

4 1 1 1

0 200 400 600 800

TIME(MIN)

Fig. 4. Accumulated and instantaneous copolymer compo-
sition histories(60°C, 0.05M).
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Fig. 5. Accumulated and instantaneous copolymer compo-
sition histories(60°C, 0.01 M).
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f,  :mole fraction of monomer i
fo  :initial styrene mole fraction
f(u) : chain-length-dependent part of termination rate
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constant

: instantaneous copolymer composition

:i-th moments of living polymer concentration
:i-th moments of dead polymer concentration

: initiator

: propagation pseudo-kinetic rate constant [//mol-

s]

: overall termination rate constant [//mol-s]
: initial overall termination rate constant [//mol*

s]

: concentration-dependent part of termination rate

constant [//mol-s]

: average monomer molecular weight of instanta-

neous dead polymer [g/mol]

: average monomer molecular weight of accumu-

lated dead polymer [g/mol]

: entanglement molecular weight [g/mol]
: monomer of type i
: instantaneous number average molecular weight

(g/mol]

: accumulated number average molecular weight

{g/mol]

: instantaneous weight average molecular weight

[g/mol]

:accumulated weight average molecular weight

[g/mol]

: molecular weight of monomer i [g/mol]
: inactive polymer with m units of M, and n units

of M,

probability that a living polymer of length u
grows by one unit

probability that a primary radical grows by
length u

: reactivity ratio
: initiation rate [mol/s]

699

Ry : polymeric radical of type i with m units of M,

and n units of M,

R.. :polymeric radical of type i with chain length
u

Vi, :volume of component i [/]

X :critical chain length [-]

Z  :chain-length-dependent part of overall termina-
tion rate constant

aglojlAa 22X}

pi :density of component i [g//]

@ :primary radical concentration [mol//]

®; :volume fraction of component i

&, : polymeric radical mole fraction of type i with
chain length u
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