Industrial & Engineering Chemistry Research, vol. 52(46), pp 16220-16231

Role of Nanoclay Shape and Surface Characteristics on
the Morphology and Thermal Properties of Polystyrene
Nanocomposites Synthesized via Emulsion Polymerization

Nagi Greesh,+ Suprakas Sinha Ray,* +,; and Jayita Bandyopadhyay+

+DST/CSIR National Centre for Nanostructured Materials, Council for Scientific and Industrial Research,
Pretoria 0001, South Africa
tDepartment of Applied Chemistry, University of Johannesburg, Doornforntein 2028, Johannesburg, South

Africa

Abstract

This work evaluates the role of the surface properties and shape of clay type on the
morphology, thermal, and thermo-mechanical properties of the polystyrene (PS)/clay
nanocomposites prepared via free-radical emulsion polymerization. Attapulgite clay (ATT)
with a needle-like morphology and montmorillonite clay (MMT) with a platelet-like structure
were used in this study. The dispersed behavior of the clay particles in the PS matrix was
studied using X-ray diffraction and transmission electron microscopy. Only intercalated
structures were obtained with ATT at all of the clay loadings, whereas semiexfoliated
structures were observed with MMT in the low clay loading. All of the composites obtained
were found to be more thermally stable than neat PS. However, the composites prepared with
the MMT exhibited greater thermal stability relative to those prepared using the ATT at
similar clay loading. Furthermore, the composites prepared with MMT exhibited higher
storage moduli than those prepared using ATT.



