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ABSTRACT

Silicone polymer/organoclay nanocomposite was prepared by solution
casting technique. Organoclay was prepared by Na-bentonite clay was reacted cations
exchanged with Hexadecyltrimethylammonium bromide (HDTMA) at levels equal to
1.0, 2.0 and 3.0 times of the cation exchange capacity (CEC). Na cations in the
interlayer of Na-bentonite clay were exchanged with HDTMA ions, the changes in
interlayer of bentonite clay due to the intercalation of surfactants molecule. The
d(001) of organoclay from X-ray diffraction patterns revealed that HDTMA loading
increased from 1.0, 2.0 and 3.0 CEC, the d-spacings increased of 21.85, 35.85 and
36.46 A, respectively. From TEM micrographs of the organoclay showed stacks of
layers with an average basal spacing of ~21, ~34 and ~35 A, which corresponding
with results of XRD. Polymer/organoclay composite using as sealing material in proton
exchange membrane fuel cell was prepared by mixing of organoclay (2, 4, 6 and 8
wt%) in silicone solution and produced the thin film by solution casting technique. X-
ray diffraction (XRD) and scanning electron microscopy (SEM) were employed to
characterize the microstructure of the nanocomposite. The results of XRD indicated
that the nanocomposite is conventional nanocomposite type and SEM showed that
organoclay particles are well dispersed in the silicone matrix. Tensile strength and gas
permeability of polymer/organoclay nanocomposite film were investigated. Tensile

strength of polymer/organoclay nanocomposite film was higher than that of the



silicone polymer. Moreover, oxygen permeability value of polymer/organoclay

nanocomposite film slightly decreased as compared with the silicone polymer.



