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Abstract

The kaolinite mineral of Kaolin clays from Dwaikhlah area / at the Iraqi
Western Desert underwent intercalation process with the potassium acetate (KAc)
and subsequent washing with water several times, resulting in an increase in the
surface area and the cationic exchange capacity of the final product, represented by
the nano-halloysite. More than 70% of the intercalation process was accomplished
and measured using X-ray diffraction (XRD) technique, as evidenced by a
decrease in the peak intensity to 7.2 A° and the diffraction appearing at a peak
intensity of 14 A° after two days the intercalation.

Transmission electron microscopy (TEM) images of the kaolinite sample
treated after 35 cycles of repeated intercalation and washing demonstrated that the
kaolinite sheets were wrapped along the main crystal directions and transformed
into halloysite minerals nano-tubular shape. Both the prepared nanotube halloysite
and the Iraqi kaolinites were used as a filling materials in the Styrene—butadiene
rubber (SBR) industry to improve rubber elongation property, tensile strength and
the thermal stability. The proportion of the halloysites and kaolinites added to the
prepared rubber ranged from 20 to 100phr. The physio-mechanical test of the
rubber showed that the nano-halloysite was a more effective filler than Iraqi
kaolinite clay when used alone. It was found that the nano-halloysite caused an

increase in tensile strength and elongation properties of 89% and 91% respectirely,



when compared to kaolinite, which has values of 83% and 87%. The scanning
electron microscope (SEM) results of nano-halloysite showed a regular distribution
with the SBR, Where as the kaolinite showed agglomerations and an irregular and
non-uniform distribution. This indicates a weakness in the interfacial interaction
between the kaolinites and SBR. Moreover, the thermo-gravimetric analysis (TGA)
of an SBR sample filled with nano- halloysite (40 Phr) revealed greater thermal

stability than SBR sample filled with kaolinite (40 Phr) .
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