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Abstract

This research studied the pozzolanic reactivity of bottom ash from Mae Moh
Power Plant. Pozzolanic reaction takes place when silica, alumina and iron contained
bottom ash dissolved, react with calcium ions resulting in binding materials such as
calcium silicate hydrate (C-S-H). Ca(OH), and CaCO3 (from wood ash) were used as
pozzolanic reaction inducers to produce solidified bricks in this study. Various factors
viz. Lime contents (CaO/SiO;, ratio), curing methods and activation additives
affecting to mechanical properties, mineralogical compositions and microstructures of
unfired bricks were studied. The ratios of CaO/SiO, (Ca/Si) were varied as 1.0, 2.0
and 4.0, and 1.0, 2.0 and 3.0 when Ca(OH), and wood ash were used, respectively.
Hydrothermal process at 130+5 °C (0.14 MPa of pressure), oven curing method at 70
and 100 °C under moist atmosphere and cured in moist ambient temperature at 28 and
90 days was used to cure green lime bricks. Sulfate compound from FGD-gypsum
was used to activate the dissolution stage of alumina contained bottom ash. NaOH and
KOH were also used to activate a pozzolanic reactivity. Compressive strength value
and C-S-H phase development are used to indicate the pozzolanic reactivity. Lime
bricks were shaped into rectangular bar with dimension of 6 x 10 x 4 cm® with water
to solid ratio of 0.25. The autoclaved Ca(OH), bricks with an increase in calcium
hydroxide content or Ca/Si ratio result in a decrease in mechanical strength. The value
of compressive strength was in the range of 13.6-20.9 MPa. An increase in Ca/Si ratio
enhanced the mechanical strength for autoclaved CaCOs bricks. New phases
developed after the pozzolanic reaction were andradite, calcium silicate and albite-
calcite confirmed by XRD. The morphology of the new phases were net-like particles
in the form of andradite phase and white bulky solid in the form of C-S-H, analyzed
by EDS. An increase in CaO/SiO; ratio decreased the crystallized particle amount of
C-S-H. FTIR and DTA&TGA analysis can detect the existence of C-S-H which could
not be detected by XRD. Using NaOH activation with a Ca/Si of 1, the compressive
strength of the autoclaved brick was in the range of 13.8-35.8 MPa. The highest
compressive strength was obtained at 5 M NaOH activation. For KOH, an increase in
the concentration enhanced the strength which was in the range of 15.3-22.6 MPa.
The maximum value of strength was obtained at 5 M KOH activation. The autoclaved
bricks with sulfate compound activation gave the compressive strength in the range of



12.5-15.7 MPa. Addition of 5 wt% FGD-gypsum (CaSO4. 2H,0) results in the
highest compressive strength among the sulfate activated lime bricks. Sulphate
compound addition could not increase the pozzolanic reactivity. Curing in moist oven
at 70 °C gave the compressive strength in the range of 10.0-13.7 MPa. New phases
obtained from the curing were albite-calcite and crystallized particles such C-S-H
similar to the autoclaved brick. Lime-brick stored at room temperature under moist
condition for 28 days gave the equivalent value of strength to 6 h autoclaved brick.
New phases were similar to those obtained from the autoclaved bricks. Hydrothermal
process also increased the pozzolanic reactivity of lime-bottom ash bricks.



