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Abstract
In this study, 4 industrial ashes namely fly ash, rice husk or rice husk-bark ash, palm oil fuel ash,
and sugar cane bagasse ash, were used as pozzolanic materials to partially replace Portland cement. Fly ash
was also used as a base material to produce geopolymer. Basic properties of the ashes, river sand, crushed
lime stone, and recycled aggregates were determined. Pastes, mortars, and concretes containing industrial
ashes were cast and investigated their compressive strength, modulus of elasticity, chloride penetration,

sulfate attack, and water permeability.

The results showed that fly ash, sugar cane bagasse ash, rice husk or rice husk-bark ash, and palm
oil fuel ash could be used as pozzolanic materials if the ash has high fineness with a suitable chemical
composition and most of them were not in crystalline phase. The higher is the fineness of the ash, the
higher is the pozzolanic reaction. The use of fly ash to partially replace Portland cement in concrete
reduced the penetration of chloride from sea water into concrete, thus enhanced the service life of the
concrete in marine environment. Concretes containing fly ash or sugar cane bagasse ash, or rice husk-bark
ash or palm oil fuel ash with high fineness at rate of 20-30% by weight of binder can effectively reduce
water permeability as compared to normal concrete with the same compressive strength. If high
replacement rate (more than 50% by weight of binder) or low fineness of the ash was used to replace
Portland cement in concrete, it resulted in low compressive strength and high water permeability of the
concrete. Modulus of elasticity of concrete containing industrial ash is the same as that of normal concrete
which has the same compressive strength. High temperature can be used to accelerate the early age
compressive strength of geopolymer concrete. The ratio of S/A (solution/ash ratio) has more effect on the
compressive strength of geopolymer concrete than that of P/Agg [(ash content+solution content)/Aggregate
content ratio]. The mixture of calcium carbide residue and fly ash can be used as a binder to produce
concrete with compressive strength of 28 and 34 MPa at 28 and 90 days, respectively without any Portland
cement. Concrete mixed with recycled aggregate has high water permeability, however, the use of

industrial ash can reduce the water permeability of the concrete.
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