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Electrical Conductivity and Linear and Nonlinear Rheology of Multiwalled Carbon Nanotube
/ Acrylonitrile Butadiene Styrene Polymer Nanocomposite
: Comparison between two types Melt Mixer
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Filler dispersion strongly influences the physical properties of polymer nanocomposites. Well dispersed nano-
composites can be prepared by solution casting. Industrially, melt mixing is more convenient. Previously, we
had compared the electrical conductivity of Multiwalled Carbon Nanotube/Acrylonitrile Butadiene Styrene
(MWCNT/ABS) nanocomposites prepared by solvent casting and melt mixing. Both melt mixing and solution
casting yielded nanocomposites with similar conductivities at high filler contents. Here, we have investigated the
effect of the melt mixer type on the physical properties of the nanocomposites using two types of melt mixers.
One had twin corotating screws of approximately triangular cross section whose axes were parallel (H mixer).
The other had twin corotating tapered screws whose axes formed a V (V mixer). Samples prepared at identical
rotation speeds, residence times, and temperatures were compared. The conductivities of the samples prepared
using the VV mixer were lower by 4 — 5 orders of magnitude. Similarly, he low-frequency storage moduli of the
samples prepared using the VV mixer were lower by 1 — 1.5 orders of magnitude. Except for an initial spike, the
time dependence of the torque during the mixing process was similar for the two mixers. Further, for samples
prepared at 50 rpm using either mixer, the length distribution of the MWCNT exhibited little difference. There-
fore, while the origin of the difference still remains to be elucidated, these results suggest that the type of melt
mixer used in nanocomposite preparation is an important consideration in optimizing their physical properties.
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Fig.1 Variation of ¢ with rotational speed: Con-
tinuous mixer (Continuous: e), Batch mixer
(Batch: H). 0.113 vol% Batch mixer sample
(Batch 0.113 vol%: -) is also shown.
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Fig.2 Variation of G’ with ® at 200°C: Continuous
mixer (C rpm), Batch mixer (B rpm). The data for
neat ABS (@) is also shown.



