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Abstract

This research work investigated the solidification of heavy metal sludge using black rice
husk ash and hydrated lime with and without sodium silicate, thermal and co-activation between
sodium silicate and thermal. The proportions between black rice husk ash and hydrated lime of
45:55, 50:50, 55:45 and 60:40 were studied. The results showed that a higher rate of strength
development was found from black rice husk ash and hydrated lime at the ratio of 55:45. The
black rice husk ash and hydrated lime at the ratio of 55:45 was then activated with sodium
silicate and thermal. It was found that black rice husk ash and hydrated lime activated with
Alkali Modulus 3.0 sodium silicate at 1.5 wt. %, curing at 50°C for 24 hrs and co-activation
using Alkali Modulus 3.0 sodium silicate at 1.5 wt. % and curing at 50°C for 24 hrs gave high
early compressive strength (7 days). The heavy metal sludge was then added to the above three
mixes at 10, 30 and 50 wt. %. It was found that heavy metal sludge could be loaded to black rice
husk ash and hydrated lime as much as 50 wt.% and have a 28 day compressive strength that
meets the standard criteria for landfilling. Concentrations of Pb, Cr, Zn, Cd, Fe, Cu and Ni in
TCLP leachates were lower than the regulatory limit. However, concentration of Cr in TCLP
leachate from the solidified waste containing 50 wt. % heavy metal sludge and with no sodium

silicate and thermal activation exceed that regulated by Ministry of industry.
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