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Abstract
TE157472
Rice Husk-Bark Ash (RHBA) is a by-product from biomass power plants, which rice husk and
bark are bumnt as fuel to produce steam for electricity generation. In this study, properties of
concrete containing RHBA such as setting times, compressive strength, sulfate attack, and
expansion were investigated. Original RHBA (OR) from a plant was ground until the median
particle sizes were 27.4 and 10.8 um (assigned as GIR and G2R), respectively. Ground RHBA was
used to replace Portland cement Type I at the rates of iO, 20, 30 and 40 percent by weighi of binder
to produce concrete. The concretes were scparated in 2 groups. The first group was cured in water,
and the compressive strength was determined at the ages of 3, 7, 14, 28, 60, 90, 180, 270 and 360
days. The second grcup was immersed in 5 percent of magnesium sulfate solution and the
compressive strength was determined at the ages of 60, 90, 180, 270 and 360 days. In addition, the
expansion of concrete containing RHBA due to magnesium sulfate solution was also investigated by

using concrete prism having the cross section of 7.5x7.5 cm and 28.5 cm of length.

The results revealed that use of RHBA as a cement replacement resulted in increasing of the initial
and final setting times of concrete. Both initial and final setting times of concrete increased with the
increase of RHBA replacement. Concretes containing OR gave very low compressive strength.
Concrete mixed with 20 percent of GIR had the compressive strength of 90 percent of the control
concrete at 90 days. The highest compressive strength of concrete occurred at 10 percent of G2R

replacement. Furthermore, the compressive strength of concrete mixed with 40 percent of G2R was

307 ksc or 83 percent of the control concrete at 90 days.

Concrete containing high content of RHBA (30 and 40 percent) resulted in increasing of the
strength loss and the damage due to magnesium sulfate attack. However, at 10 and 20 percent of
GI1R and G2R replacement had good resistance from magnesium sulfate attack. Concretes mixed
with 10 percent of GIR and 20 percent of G2R gave the compressive strength higher than that of the
control concrete made from Portland cement Type I when they were exposed to magnesium sulfate
solution at all ages, and concrete mixed with 10 percent of G2R also gave the compressive strength

higher than that of concrete made from Portland cement Type V.

The expansions of all concretes containing RHBA were less than that of concrete made from
Portland cement Type I, and decreased with the increase of GIR and G2R. Furthermore, concretes

mixed with G2R, at any replacement rate, had less expansion than that of concrete made from

Portland cement Type V.





