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Abstract

Metal-laden wastes comprise a wide range of solid wastes including the sludge generated
from industrial wastewater treatment processes, the dredged river sediment due to heavy
metal contamination, the waste adsorbent after metal adsorption, as well as the tailings after
mining activities. The wastes above always contain high levels of hazardous metals, such
as nickel, copper, zinc, which may lead to metal bioaccumulation and cause adverse effects
for ecosystem. Besides the existence of heavy metals, ceramic raw materials such as
aluminium, iron and silicon have also been reported as major constituents in the above waste
matrices. Therefore, converting the metal-laden wastes to ceramic products via well-
controlled thermal treatment can remove the hazardous metals from the waste stream and
enable them to become reusable. The leachability of hazardous metals can be reduced
because of the change of mineral phase after thermal treatment. Therefore, we have
conducted a series of research on the mechanisms of metal stabilization through ceramic
sintering processes. The recrystallization and transportation of the heavy metals were
intensively quantified by a combination of the qualitative and quantitative X-ray diffraction
(XRD) with the Rietveld refinement. The following achievements can be reached: Firstly,
hazardous metals can be well stabilized in the ceramic matrix. Secondly, environmental
concerns caused by solid waste accumulation from the increasing amounts of metal-laden
wastes will be largely alleviated. Thirdly, a “waste-to-resource” strategy can be proposed
through the fabrication of marketable ceramic products by beneficial reuse of the solid
wastes.
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