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ABSTRACT

The purpose of this research was to study the solidification of heavy metal
sludge from wastewater treatment plant of electroplating factory by using Portland
cement and cement kiln dust as binders. The ratios of heavy metal sludge to binder at
0.5:1,0.75: 1, and 1 : 1 (by weight) and replacement of Portland cement by cement
kiln dust at 0, 5, 10, 15, 20, 25, and 30% (by weight) were used in the solidification.
Compressive strength and heavy metal leaching (by TCLP, Toxicity Characteristic
Leaching Procedure) of solidified sludge were tested to assess the effectiveness of the
stabilization and the solidification of heavy metal sludge.

The results of this research indicated the ratio of heavy metal sludge to binder,
percentage of cement kiln dust used, and curing time affected by the compressive
strength and heavy metal leaching of solidified sludge. When the ratio of heavy metal
sludge to binder and percentage of cement kiln dust used increased, compressive
strength decreased and the leaching of heavy metal increased. When curing time
increased, compressive strength increased and leaching of heavy metal decreased. All
solidified sludge was within regulatory limits of TCLP test as specified in US.EPA
40 CFR part 261, and the Notification of the Ministry of Industry (B.E. 2548), and of
compressive strength test as specified in the Notification of the Ministry of Industry
(B.E. 2540). Among the solidification mixtures, the mixture at heavy metal sludge to
binder ratio of 1 : 1 (by weight), and Portland cement to cement kiln dust ratio of
70 : 30 (by weight) was most suitable as it had the lowest cost of materials used at
4,778 baht in solidification of 1,000 kilogram sludge.

KEY WORDS: SOLIDIFICATION / CEMENT KILN DUST / HEAVY METAL
SLUDGE / COMPRESSIVE STRENGTH / LEACHING
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