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ABSTRACT

morphology correlation for immiscible polymer blends by droplet-matrix

morphology. The Palierne model describes the linear viscoelastic behavior of
emulsions and suspensions properly only when the dispersed phase volume fraction
is not high. In the case of nanocomposites, the Palierne model cannot predict the
experimental data due to the interactions between the nanoparticles. Therefore,
researchers modified Palierne emulsion model by considering the shear amplification
rate effect and stress amplification rate effect for nanocomposites. However, modified
Palierne models could not predict the complex modulus of binary polymeric blends
containing nanoparticles due to the complexity of these systems.
Methods: A new model is proposed using a suitable combinative method to predict
the complex modulus of binary polymer blends with nanoparticles localized in the

l l ypothesis: Palierne emulsion model is usually used to investigate the rheology-

droplets phase. The proposed model considers particle-particle interaction, polymer-
particle interaction and droplets crowding effect. On the other hand, for the validation
Palierne emulsion model, of the proposed model, a polystyrene/poly(methyl methacrylate) (PS/PMMA)
- polymer blend was prepared in the presence of 1 wt% carbon nanotube (CNT) by
shear amplification rate, melt mixing method.
stress amplification rate, Findings: The morphology was characterized as dispersed PS droplets within the

PMMA matrix, and the transmission electron microscopy results indicated that the
CNT was localized in the droplet phase. The validation results of the proposed model
morphology were more consistent with the experimental data compared to other modified Palierne
models, and the parameters obtained from the proposed model provided more details
on viscoelastic properties such as droplet phase-nanoparticles interfacial tension,
disperse droplets crowding effect, nanoparticles amplification rate, and nanocomposite
interfacial tension.

polymer immiscible blends,
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Table 1. Properties of the polymers used.

Melt flow index Density Apparent viscosity (Pa.s)
Polymer Grade )
(g/10min) (g/mL) at 0.05 s’ at 600 s!
PS Solarene G114 8.5 (200°C, 5 kg) 1.04 224 164
PMMA TH830 2.5 (230°C, 3.8 kg) 1.18 11273 214
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Table 3. The surface tension of the blend components and

MW(CN:s calculated at 220°C.

Component | v (mN/m) 14 (mN/m) v? (mN/m)
PMMA 17.56 13.78 3.78
PS 13.66 8.58 5.08
MWCNTs 453 18.4 26.9

*The values were obtained from reference 25.
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Table 4. Interfacial tension and wetting coefficient calculated by

harmonic mean equation and geometric mean equationat 220°C.

Harmonic mean | Geometric mean
Parameter _ .
equation equation
Y pMMA/PS (mN/m) 1.4 0.7
YPMMA/MWCNTS (mN/m) 1 8 08 1048
YPS/MWCNTS (mN/m) 1 846 1045
@, -0.27 0.56
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Table 5. Comparison between parameters values obtained from new modified model and semi-experimental results.

Model parameters Semi-Experimental Model
1.4 (Harmonic mean equation)” 1.57
Trananes anvi 0.7 (Geometric mean equation)” PMMA/PS/MWCNT nanocomposite

(44220°C) 0.564+0.05 (Experimental)™ containing 1 wt% MWCNT

¥ pSMWCNTs (mN/m) 18.46 (Harmonic mean equation)® 137

(At 220°C) 10.45 (Geometric mean equation)”
¢ 0.4 (Krieger-Dougherty model) 0.37
aras 1.32 1

*The values were calculated in this paper and reported in Table 4.
**The value is obtained from reference 27.
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