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Abstract
TE 1439895
This research is to study the effect of various pozzolanic materials such as microsilica, rice husk-
bark ash. and five sources of fly ash in Thailand on compressive strength and sulfuric acid attack of
concrete. These pozzolanic materials have different particle sizes as well as chemical compositions
which affect on the properties of concrete. Four sources of fly ash were classified to 2 different
particle sizes and the other was ground to have 2 different sizes too. The 3 different sizes of fly ash
which are original size. medium size, and very fine size are use in the study. In case of rice husk-
bafk ash, it was ground to only fine size. Fly ashes and rice husk-bark ash were used to replace
Portland cement type I at 10, 20. 30. 40 and 50 percent by weight of cementitious material.
Replacement at 10, 20 and 30 percent by weight of cementitious material for microsilica were
studied in the research too. The concrete samples were cast in 10x20 cm of cylindrical mold and
control slump between 4-8 cm. Compressive strengths of concretes were tested at the ages of 7, 28
and 90 days. Weight loss of concretes in sulfuric acid with concentrations of 3, 0.2 and 0.02 percent

by weight were measured at the immersed time of 14, 28, 42 and 56 days.

The results showed that the particle shape of fly ashes affected the water requirement of concrete.
Concrete mixed with solid and spherical shape of ashes had lower water to cementitious material
ratio as compared to that of control concrete. In contrary, concrete incorporated with irregular and
porous fly ash needed higher water to cementitious material ratio in order to maintain the mentioned
slump. With a 50 percent replacement of solid and spherical shape of high fineness fly ash, the
concrete could produce the same compressive strength as that of control concrete at the age of 7
days and increased to 114 and 130 percent of control concrete at 28 and 90 days, respectively.
However, the use of irregular and porous fly ashes gave lower compressive strength than that of
control concrete and should not be used higher than 20 percent since it produced quite low
compressive strength of concrete. For concrete with replacements of rice husk-bark ash, the
concrete could produce the same or higher compressive strength than that of control concrete at the

age of 28 or 90 days when the replacement rate was not higher than 30 percent.

Higher weight loss of pozzolan concretes were seen clearly on higher concentration of sulfuric acid
solution. The concretes which required the higher water requirement with the higher percent
replacement of pozzolan showed better resistance on sulfuric acid attack when the replacement was
not higher than 20 percent by weight of cementitious material. In addition, concrete mixed with
original fly ash which has high fineness gave the best resistance on 0.02 percent of sulfuric acid

attack since the weight loss of the specimen was only 1/3 of the control concrete.



