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Table 1  Viscosity ratic and elasticity ratio of PRT to PS at 250C and 280

Temperature Viscosity(Pa-s) First normal stress difference {Pa)

(T) FBT P5 Ratio PBT PS Ratio

250 551 552.7 1.00 73800 111700 0.66
280 326.7 211.9 1.54 75370 16930 4.45

Nate: Viscosity and first normal stress difference were measured at 57.6 L/s by capillary rheometer
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Table 2 Molecular weight of biend samples

Weight fraction of PS Blending MW of PS in blends
Sample (wt%) T(T) £(min) M, My
PS 100 — — 3.60x10* 2.43x10°
PS/PBT 60 250 20 2.09x10* 1.40 % 10°
PS/FBT 40 250 20 2.23x10' 1.26 X 10°
PS/PRT 60 280 10 2.25% 10 1.55x 10°

PS/PBT 40 280 10 2.41x10* 1.63 x10°
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Table 3 MFR of PS prepared under different conditions

Preparation  Pellets before Mixed at 250C Mixed at 280C
condition mixing 5 min 10 min 20 min 5 min 10 min 15 min
MFR{g/10min) 2.2 7.1 8.0 14 8.4 15 16

Note: 1. Loading weight is 5Kg; 2. MFR is measured at 200°C

Table 4 MFR of PBT prepared under different conditions

Preparation Pellets before Mixed at 250C Mixed at 280C
condition mixing 5 min 10 min 20 min 5 min 15 min
MFR(g/10min) 14 40 70 66 92 90

Note: 1. Loading weight is 2. 16Kg; 2. MFR is measured at 235T
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Table 5 Viscosity ratio and elasticity ratio of PBT to PS for different mixing time at 250C and 280C

Mixing T Mixing time 7'(Pars) G'(Pa)
(<) (min}) PBT PS Ratio PBT PS Ratio
250 20 6.0x100  1.06x10° 0.57 9.0x 10" 1.8x10° 0.05
280 10 3.2x10" 1.04x10 0.31 1.3x10' 1.8x10° 0.007

Note: Real viscosity 7~ and real modulus G’ were measured at 50 red/s
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Table 6 Caculated interfacial tension for amorphous polymer interfacest*!

Interfacial tension ¥ {mN/m) —-dy/dT
Polymer Pair
20C 250C 280C (mN/mK)
PBT/PS 1.88 1.29 1.20 06.003
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Fig.1 Curves of PBT domain size/composion dependence for ngﬁﬂﬂfﬁi}iﬁguﬁi%ﬁ
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INFLUENCE OF VISCOELASTICITY CHANGE ON
THE MORPHOLOGY OF POLY(BUTYLENE
TEREPHTHALATE)/POLYSTYRENE BLENDS
DURING PROCESSING AT DIFFERENT
TEMPERATURES

ZENG Jijun, HE Jiasong, SHEN Pei
{ State Key Laboratory of Engineering Plastics, Institute of Chemistry,
Chinese Academy of Sciences, Beijing 100080}

Abstract Based on the equilibrium size of PBT minor phase vs. its concentration at 250C
and 280TC, the effects of viscoelasticity change and coalescence in the melt on the
morphology of immiscible PBT/PS blends were investigated. It is shown that the
viscoelasticity of blend components, degradation of polymers, and coalescence of minor phase
have different influences on the minor phase size. At the initial stage of blending, the
dispersed phase size is mainly determined by the viscosity ratio and elasticity ratio of blend
components. The dispersed phase size of 280 is larger than that of 250C due to the much
larger elasticity ratio of PBT to PS at 280'C, With increasing mixing time, the
viscoelasticity ratio of PBT to PS are changed by the degradation. For lower PBT contents,
e.g. 5%, the minor phase size at 250C is larger than that of 280C because of a sharp
decrease of elasticity ratic of PBT to PS at 280C . For higher PBT contents, the coalescence
of the minor phase plays a more important role, which keeps the phase size at 280C greater
than that of 250C .
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