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ABSTRACT

This research aimed to study a preparation of cement mortars blended with bentonite and
zeolite for toluene vapor adsorption. Bentontonite was used as as-received and 800 °C calcined
bentonites as supplementary cementing material. Zeolite which was also used as cement
replacement, was synthesized using rice husk ash and metakaolin as starting materials. The prepared
bentonites and zeolite were also treated with 3 -Trimethoxysilyl propyl methacrylate silane to study
whether the toluene adsorption capacity of silane bearing material would be improved. To study the
characteristics of the prepared materials, X-Ray diffraction (XRD), scanning electron microscopy
(SEM), nitrogen gas adsorption and flourier transform infrared spectroscopy (FTIR) were used to
characterize their mineralogical composition, microstructures, specific surface area and functional
group, respectively. Faujasite zeolite was obtained from the synthesis. The prepared bentonites and
faujasite were used as cement replacement as 5%, 10%, 15%, 20%, 25% and 30% by weight of
ordinary Portland cement (OPC) and the curing ages of the blended cement mortar were 1, 3, 7 and
28 days to observe the strength development of the blend cement mortars. With an increase in the
calcined bentonite content in the blended cement mortars, their compressive strength was reduced
but the added bentonite could improve the early strength of the samples. Incorporation of the 25%

wt of faujasite, strength of the blended cement mortar was much lower than the bentonite blended



mortars due to the large numbers of pores of faujasite that hence the great reduction in bulk density
and thermal conductivity of samples 2.25 g/cm3 of bulk density (BD) and 0.064 W/m. °K of the
thermal conductivity (TD) were obtained for the faujasite blended cement mortar when compared to
the controlled mortar which encompassed 2.52 g/cm3 of BD and 0.130 W/m. °K of the TD.

For the toluene adsorption capacity, an increase in weight by toluene uptake was measured.
The bentonite blended cement mortar due to the more proper pore size for volatile compound
adsorption. The weight increased with the use of bentonite blended sample for toluene adsorption
was about 1.5% while zeolite blended sample increased about 1.4%. Silane treated bentonite had no
significant effect on the toluene adsorption of the blended mortars. However, the zeolite treated with

silane tended to improve the toluene adsorption when it was used in cement mortars.



