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RICE HUSK ASH/PALM OIL FUEL ASH/MICROSTRUCTURE/CHLORIDE

PENETRATION/FINITE ELEMENT ANALYSIS

This thesis aims to study the effect of rice husk ash and palm oil fuel ash on
the microstructure and chloride penetration of blended cement pastes. Rice husk ash
(RHA), palm oil fuel ash (POFA) and river sand (RS) were ground to obtain two
finenesses: one was the same size as the cement and the other was smaller than the
cement. The study is divided into two parts. In part 1, Type | Portland cement (OPC)
was replaced by RHA or POFA or RS at 0%, 10%, 20%, 30% and 40% by weight of
binder. A water to binder ratio (W/B) of 0.35 was used for all paste mixes. The
compressive strength, thermogravimetric analysis and pore size distribution of the
blended cement pastes were investigated. In part 2, POFA was used to replace
ordinary Portland cement at 0%, 10%, 20%, 30% and 40% by weight of binder.
A constant water to binder ratio (W/B) of 0.35 was used. The pastes were immersed
in 3 % solution for 90 days. After that the total chloride content, free chloride
content, microstructure chloride penetration and the chloride penetration of pastes
using the finite element program were examined at 90 days immersion in 3% NacCl
solution.

The results in part 1 showed that compressive strengths of the pastes due to the

hydration reaction decreased with decreasing cement content. The compressive



strengths of the pastes due to the filler effect increased with increasing RS
replacement. The compressive strengths of the pastes due to the pozzolanic reaction
were nonlinear and increased with increasing fineness of RHA and POFA, cement
replacement rate and age of the paste. In addition, the optimum replacement level of
RHA and POFA in pastes was 30% by weight of binder. The mass loss (at 30°C-
450°C) of the pastes due to the filler effect and the pozzolanic reaction increased with
increasing curing time, particle fineness and cement replacement rate as resulted in an
increase compressive strength. Moreover, the critical pore size and average pore
diameter of the pastes containing RHA and POFA were lower than those of the OPC
paste.

The results in part 2 indicated that POFA pastes had a lower chloride diffusion
coefficient and concentration profile of free chloride than that of the OPC paste. In
addition, relationship between the chloride diffusion coefficient and critical pore
diameters is linearly correlated and increases with increasing critical pore diameters.
The increasing fineness and replacement of POFA resulted in the decrease of free
chloride and of the chloride diffusion coefficient. POFA pastes had a lower peak
intensity of Friedel's salt than that of the OPC paste. In addition, the increase in
POFA replacement and POFA fineness decreased the peak intensity of Friedel's salt
in paste. However, increasing the replacement of cement by palm oil fuel ash resulted

in an increasing physically bound chloride.
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