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ABSTRACT

A correlative analysis has been carried out to predict the average particle size of rubber dis-
persed phase in high impact polystyrene manufactured by bulk polymerization. To do the corre-
lation, a mechanistic model suggested previously by the author was used for describing the size
of stabilizing particles agitated under the turbulent viscous shear subranges in a
prepolymerization reactor, where the rubber particles were assumed to be formed at the time of
phase inversion in the reactor. Viscosities required for the model were postulated to describe the
overall behavior of butadiene rubber and polystyrene mixture along the wide range of conver-
sion. The good agreement between the model and the experimental data from a plant was quite
satisfactory for the prediction of the average rubber particle size of high impact polystyrene.
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Fig. 1. Process of phase inversion in the preparation of high impact polystyrene(white : polystyrene phase,
gray : polybutadiene phase), (a) inital solution of polybutadiene in styrene, (b) phase separation(poly-
styrene in styrene is dispersed), (c) phase inversion stage(metastable), (d) after phase inversion

(polybutadiene in styrene is dispersed)
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Table 1. Operation conditions for the prepolymerization reactor

Operation number %R %EB  |%conv. overallPower {£W)}|Weight {ton} Temp.{’C}| &* {pm}
DI_76.Aug 8.95 13.8 17.9 51. 13.02 110.1 3.5
DI_76.0ct1 8.95 13.8 244 47. 13.05 111.5 2.15
DI_76.0ct2 8.97 13.85 214 56. 13. 111.8 2.85
DI_443.Jul 11.35 10.12 22.7 110.5 13.02 117. 2.66
DI_443.0ct 11.35 10.3 20.9 109. 13.02 116.6 2.77
DI_443.Nov 11.35 10.2 21.0 122. 13.02 116.8 2.65
DI_88.Jun 7.85 13.94 20.2 41. 13.02 112.2 3.35
DI_88.Jul 7.85 13.98 20.4 38.5 12.89 111.7 3.6
DI_88.Aug 7.85 14.04 20.4 40.2 13.02 111.5 3.2

* Average rubber particle size measured at the final HIPS product.
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Table 2. Parameters required for the prediction of rubber particle size

Operation number | & {m2/s3} v {Pa- s} taf 1e p{kg/m?) | 6 {mN/m?) é
DI_76.Aug 3.9171 0.4386 34.578 844.91 0.366 0.5322
DI-76.0ctl 3.6015 1.1293 34.990 854.03 0.452 0.4738
DI_76.0ct2 4.3077 0.7221 35.326 848.87 0.413 0.5015
DI_443.Jul 8.4869 1.2653 70.759 847.25 0.456 0.5294
DI_443.0ct 8.3717 0.9892 70.424 844.69 0.433 0.5259
DI_443.Nov 9.3702 0.9992 70.591 844.72 0.435 0.5263
DI_88.Jun 3.1490 0.4746 23.501 846.84 0.384 0.4906
DI_88.Jul 2.9868 0.4938 23.422 847.62 0.386 0.4881
DI_88.Aug _ 3.0876 0.4946 23.302 847.78 0.386 0.4878

Ar}(Table 2).

st 2] 349 SHokolel @4E A o5 2
Ao o) 9)a}e] Z—.fﬂ o2 curve fittingd}o] 39
294 49 A BE 92 4 %ed 1 2 47 0.
45581, 0.007313931“/]-. o[d] 4 &9 £ AL7L
AR ez Table 29 sleu]elg 2o tjg]
do 274 S A58 4 o O B1E A
T AR mdX o o33 gAEE ulEd A
el AFY YAl 24 2AE A veh
2c}H(Table 3).

Table 34 ®]izg whel 7ko] 2¢]27 dloje}o]
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Table 3. Comparison between experimental and
predicted particle sizes

Operation number|  deyp {1} dored {2m}
DI_76.Aug 3.50 + 0.30 3.561
DI_76.0ct1 2.15 + 0.35 2.314
DI_76.0ct2 2.85 + 0.30 2.665
DI_443.Jul 2.66 £ 0.11 2.535
DI_443.0ct - 2.77 £0.12 2.871
DI_443.Nov 2.65 + 0.15 2.709
DI_88.Jun 3.356 £ 0.25 3.362
DI_88.Jul 3.60 £ 0.20 3.380
DI_88.Aug 3.20 £ 0.40 3.317
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