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Abstract : The influencing factors to the polystyrene synthesis by benzoyl peroxide were
studied. The effect of initiator concentration, solvent concentration, reaction temperature,
Also the initial

reaction temperature effect on the molercular- weight distributions was studied.

and heat transfer to the reactor was studied by numerical simulation.

N 4 A7 7 Adsivka REsAch
Tl glold BAw REE A#
dAAol Holvm, Fsto, A¥ol % PS Xy, & 5‘4"’“ gk FEE T o Jgko
= HEAY nRARA 2 &% tdEte del 2 Aer wnaso] 9ok Takamatsug &
sojar i, oldufe} v S Q& dy-E] PSel & 2] Lg—/ o A} PSe] WA HXE HFH s didh
Ao tha A7vh ol2ojd gt} Duerksens ™ ArE §89th. Kim# Choix=" bifunctional
& styreneo] AZFo] i AP AFLRNEH NAAE o] &35t styrene FAdoll 3t AFE
whs7) el ek maS 54t BrooksE ot & gt AVNRRE N4y Exo] FHAE
gutg 77 Uxel HEo| ko mr 4= kil skl ol wel whg-71e]
&g g 2 ve 79 43 das # AR g Baisk o
A3+ Bk SacksT " gel effect® I B Aol v)Ee] A7 Anpgol &
B3k ghg 7IFelA FF shEol HA sl dg Aol THZ FQrale o] ]l &
ATE Pt MAAC] T g 2=t o A1 styrene ZF3tol FIE vx= oz
62 Polymer(Korea) Vol. 13, No. 1, January 1989



3|52 ubg-7]o A Polystyrene §AJoll a3k ol2xd w3

Sol tiste] e S

PS3H4 wkS-C free-radical 3% wlgom 7t

Zole] ey re kg 7)7E nd s

AA g

1 Xa5 9R, (1)

M—ki> R, (2)
Bgurs

R, + MF2, R, (3)
2—1;{] Hl o

Rn + Rm X5 Ppm (4)
Q14 ol g

R, + M ¥, p, + R, (5)

R + S K™ p, 4 R, (6)

R, + P,-—'—% P, + R, (7

714 I+ ZWAA, MEe 93FH, R E}'E]%},
= dead polymer, S &ujo] F%, I81

T 7t 949 Sx4d5E vhEich 9o g
Ao wet AlEH SEdeES V& AT
pe

A95eP B peisle] Table 19 e o] &3
Aok

A9l whg vlFqA AR FANE 3%
o] vtEbd 4 Qlth

dI / dt= —2fkyl (8)

Table 1. Reaction Rate Constants
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Table 2. Standard System Parameters

(cal / gmole)
kq 1.073x 10" 29600 I 0.2 (gmole / 1)
ky 1.23 x10% 37000 M 3.264 (gmole /1)
ko 1.051 X 107 7070 S 7.44 (gmole / 1)
Kee 1.255x 10° 1680 f 0.55
ktm 231 x10° 12700 p 1.0 (g/ cm®)
kes 0.3115 5500 Cp 35 (cal / gmole K)
Kes 0.0 A 1.0 (cm?®)
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Fig. 1. Effect of temperature on monomer and initiator
conversion. {1:353K, 2:373K, 3:393K).
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Fig. 2. Effect of temperature on number-average
molecular weights,
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Fig. 3. Reactor volume effect on reaction temperature.
(1:50cm?, 2:10cm?, 3:5cm®).
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Fig. 4. Reactor volume effect on initiator and monomer
(1:50cm®, 2:10em®, 3:5cm®).
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Fig. 5. Reactor volume effect on number-average
molecular weights,  (1:50cm® ~ 2:10cm?,

3:5cm;).
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Fig. 6. Heat transfer coefficient effect on reaction

temperature, (1:107, 2:107%, 3:10° cal/

seccm?),
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Heat transfer coefficient effect on initiator
(1:10°, 2:107,

Fig. 7.
and monomer conversion.
3:107! cal / sec cm?),
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Fig. 8. Heat transfer coefficient effect on number-

Fig.

average moleccular weights. (1:107, 2:107
3:10%cal / sec cm?),
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9. Coolant temperature effect on reaction tem-
perature, (1:333K, 2:353K, 3:373K).
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Fig. 10. Coolant temperature effect on initiator and
monomer conversion,  (1:333K, 2:353K,
3:373K).
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Fig. 11. Coolant temperature effect on number-average
(1:333K, 2:353K,

molecular weights.

3:373K).
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Fig. 12. Temperature lag effect on reaction temperature
,and polymer concentration. (1:393K,

" 2:413K, 3:433K).
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Fig. 13. Temperature lag effect of initiator and monomer

conversion. {1:433K, 2:413K, 3:393K).

=]
5]

W

|
|

h

—
N
AN

\
\\
P |

o
O.
Initiator conversion (%"

Monomer conversion (%]

Time "hr)
Fig. 14. Temperture lag effect on number-average

molecular weights, (1:393K, 2:413K,

3:433K).
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