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This paper presents a study of the resistance to carbonation, chloride penetration and corrosion of
mortar containing ground palm oil fuel ash (POA), ground rice husk ash (RHA) and fine fly ash (FA). Ordinary
Portland cement (OPC) is partially with single pozzolan and blendes of pozzolans; this method is called ternary
cementitious system (TCS). Mortars with constant water to cement ratio and similar flow were used for the
tests. Strength, porosity, water absorption, carbonation depth, rapid chloride penetration test (RCPT), rapid
migration test (RMT), immersion test (IMT), effects of CO, on chloride penetration (RCPT), effects of CO, on
chloride ion diffusion coefficient (MRMT), effects of CO, on chloride depth with immersion test (IMT) and
accelerated corrosion with impressed voltage (ACTIV) were investigated. In addition, the changes in the-
microstructure of cement pastes due to carbonation were also investigated in this study.

Test results show that the water absorption and porosity of mortar containing POA, RHA and FA
reduced with the low replacement level of 20% of pozzolan as compared to that of OPC mortar. The use of
ternary blend of OPC, POA and FA or OPC, RHA and FA decreased the water absorption and porosity of
mortar as compared to that of mortar containing POA or RHA and ordinary Portland cement. The use of
pozzolan reduced the content of Ca(OH), of mortar as compared to that of OPC mortar. At the 40%
replacement level, the content of Ca(OH), of mortar was lower than that of mortar at 20% replacement level.
The resistance tb chloride penetration of mortar improves substantially with partial replacement of OPC with
POA, RHA and FA. RHA is found to be the most effective pozzolan followed by POA and FA. The use of
ternary blend of OPC, POA and FA, or OPC, RHA and FA produces mixes with good strength and resistance to
chloride penetration. The resistance to chloride penetration is higher with an increase in the replacement level.
For carbonation test, the carbonation resistance of ternary blend mortar is higher than that of mortar containing
RHA or POA and ordinary Portland cement. However, the use of pozzolan increases the risk of carbonation.
For OPC mortar, the exposure to carbon dioxide does not lower the chloride penetration resistance of mortar as
measured by RCPT, MRMT and IMT. The chloride penetration resistance of mottar containing pozzolans,
however, decreases with the exposure to carbon dioxide. This decrease is related to the replacement level of
pozzolans. The corrosion resistance of ternary blend mortar is higher than that of mortars containing single

pozzolan. The test on pore size confirms that the average pore size of paste increases after carbonation process.





