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ABSTRACT

Sewage sludge is a biomass expected to be utilized as energy source, but due to its
moisture and odor it is difficult to utilize as it is. Carbonization technology makes sewage
sludge similar to coal and remove odor, so it becomes easier to utilize as fuel. On the
other hand, carbonized sewage sludge has self-heating characteristics like coal, so it is
important to understand its characteristics and deal with carefully. In this study,
properties of carbonized sewage sludge and self-heating characteristics were measured,
and the relationships between them were revealed. And technologies to control self-
heating characteristics were examined for commercial plants that actually produce
carbonized sewage sludge. In addition, a test method that can evaluate self-heating
characteristics of carbonized sewage sludge more easily than conventional methods was
developed. The structure of this thesis is as follows.

Chapter 1 describes the background and objectives of this study.

Chapter 2 revealed the relationships between degree of carbonization and properties
of carbonized sewage sludge, and potential as a solid fuel was discussed compared with
coal. And the relationships between self-heating characteristics and degree of
carbonization, iron compound content were verified.

Chapter 3 focused on poly ferric sulfate that is one of the chemicals widely used in
sewage treatment plants, and the influence of poly ferric sulfate on self-heating
characteristics was examined. Thermal behavior of iron compounds due to low
temperature oxidation was measured by TG-DTA. In order to identify the iron
compounds causing low temperature oxidation, elemental speciation of iron compounds
was conducted by XAFS and XRD.

In Chapter 4, technologies to control self-heating characteristics for commercial plants
that actually produce carbonized sewage sludge were examined. Examined technologies
are roughly divided into two types: "forced oxidation in transport process" and "forced

oxidation in storage process".



In Chapter 5, a test method that can evaluate self-heating characteristics of carbonized
sewage sludge more easily than conventional methods was developed. Because the
developed method reduced test period and sample volume, it has become easier to apply
to daily management.

Chapter 6 summarizes the results obtained through all chapters.
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