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Abstract

The development in environmental-protection-technologies utilizing incineration plants
for industrial waste

The problems on environmental pollution by dioxins and dioxin-like-compounds
generated by the combustion of industrial wastes seem to be settied because of the
enforcement of tightened regulations as well as the developments of countermeasure
techniques for dioxins emission. Now, incineration plants are asked to have versatile
functions to achieve sustainable societies, e.g., recycle or reutilization of solid wastes,
recovery of heat generated by the combustion of wastes, in addition to the
conventional functions, i.e., reduction of waste mass, sterilization of medical wastes,
etc.

The present work includes the history of industrial hygiene management via
incineration, the evolution of incineration systems for minimizing the environmental
impact, the fundamental combustion control and emission control techniques of
industrial incinerator.

The reaction mechanisms between hydrated lime and hydrogen chloride at a high
temperature are studied using a Short Time Differential Reactor (STDR) by measuring
the influences of temperature, humidity, HCI concentration and Ca(OH), particle
properties onto the reaction rate. It is found that the reaction is an equi-molar reaction
to form CaCIOH instead of CaCl,, and that chemicai reaction governs the removal of
HCI when the surface area of Ca(OH), particles is larger than 20 m?/g.

In order to prevent the secondary pollution by fly ash generated by the combustion
of solid wastes, heat treatment of fly ash is carried out in laboratory-scale fumace. The
solidification of Ca-rich fly ash is found to occur by the formation of CaCIOH, but the
solidification is successfully suppressed by the addition of mullite, which also
enhances the decomposition of dioxins. _

Furthermore, a combustion/fusion model is proposed for the heat treatment of
dehydrated sewage sludge under oxygen—rich environment. The model successfully
predicted SO2 and CO2 concentrations in flue gas as well as the reduction of sewage
sludge height during the combustion. '

Combustionffusion of raw sewage sludge at various O,-concentrations are studied




experimentally. It is found that the combustion rate is controlled by intra-particle mass
transfer of water and volatiles.

Finally, the prospects of incineration plants are discussed through the
development of environmentally benign incineration systems.
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