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Table 1 Dynamic visvosities of PS and PP at 200°C at different shear

rates

y(s™) 32 48 69 % 128

PS, p(Pa-s) 125 866 686 553 460

PP, 7{Pa-s) 1916 1484 1183 959 800
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Table 2 Avernge diameter of PS dispersed in PP phase as a function of

PS concentration {7 =69 5™}

PS (wi%) 2 5 10 20 30 40

PS (V%) 1.7 4.3 8.7 18 27 36

D (pm) 0.26 0.40 0.77 1.2 2.14 3.81

Table 3  Average di of PP disp

PP concentration {7 =69 s”')

d in PS phase as a function of

PP (w1%) 2 5 10 20 30 40

PP (V%) 2.3 5.8 11 23 33 44

D {pm) 0.38 0.60 1.08 1.81 2,30 4.45
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Fig. 1 Average diameter of PS dispersed in PP phase as
a function of PS volume fraction (7 =69 s™')
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Fig. 2 Average diamecter of PP dispersed in PS phase as a
function of PP volume fraction (¥ =69 5" ')
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Fig. 3 Average diameter of PS dispersed in PP phase as a

function of shear rate
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Fig. 4 Average diameter of PP dispersed in PS5 phase as a
function of shear rate
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PREDICTION OF DROPLET SIZE IN DISPERSED PHASE OF
IMMISCIBLE POLYMER BLENDS DURING MOLTEN MIXING

ZOU Jianlong, SHEN Ningxiang, SHENG Jing
{ School of Materials Science and Enginsering, Tianjin University , Tianjin 300072)

Abstract F 16m a theoretical background similar to that of Ghodgaonkar’s, using a general deseription of breakup
and the Smoluchowski theory of coalescence of droplets, a relation has been derived for estimating the dispersed
phase droplet size during mixing of polymer blends in the steady state. The influences of dispersed phase
concentration, shear rate and elasticity of polymers are studied.In a less concentraled system, the diameter of the
droplets increases linearly with their concentration.In a more concentrated system, the coalescence effects become
increasingly important, the simultaneous collisions of three and more droplets should be considered and the drop
diameter versus concentration dependence becomes more complicated . In PS(dispersed ) /PP{ matrix) blend system, it
was observed that the drop diameter continued to decrease up to a maximum shear rate of 128 s™' . In PS( matrix)/PP
(dispersed) blend system, however, as the shear rate increased, the drop diameter initially decreased. At a eritical
shear rate, the diameler reached a minimum value ,and beyond it, the diameter increased with shear. The elasticity of

polymers plays a crucial role.

Key words PS/PP system, Molten mixing, Dispersed phase droplet size prediction



