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The objective of this research is to explore leaching mechanisms of heavy metals in
stabilized/solidified samples prepared with typical ordinary Portland cement aﬁd cement from
a cement manufacturing plant that utilizes industrial wastes (co-processing). Replacement of
cement by the sludge was varied from 0%, 5%, 10%, and 15%. A battery of tests on the
solidified samples includes physical, chemical, and mechanical characterizations and leaching
tests. Compressive strength results showed that higher replacements produced lower
compressive strengths in the mortar samples due to retardation of cement hydration by zinc.
Results of sequential extraction showed that the majority of heavy metals bound with iron and
manganese oxides and thus leachable.

Long-term leaching test modified from EA NEN 7375:2004 was then performed to
explain the leaching mechanisms and fates of the metals. It employed two leachants that
include deionized water (DI) and synthetic acid rain. The leachant replenishing time was set at
0.25, 1, 2.25, 4, 9, 16, 36, and 64 days.Results of EA NEN 7375 test showed that the pH
iﬁcrease occurred at the initial stage and dropped at the final stage indicating that the leaching
of heavy metals approached equilibriums. All heavy metals leached via surface wash-off
mechanism. Chromium in the leachants was found to exceed Thai groundwater quality

standards while aluminium had a relatively higher leaching potential than other heavy metals.





