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Experiment on the Humidity Effects on Spontaneous Combustion

Mechanisms (Part 1)

Yuji SETO*, Hiroshi MORIJIRI"™

Abstract

We have been exploring a new method to identify the spontaneous combustibility of
fire-causing substances, under isothermal conditions, by directly measuring
microcalories that generate during oxidation of metallic powder and oil. However,
while it is considered that humidity has substantial effects on a heat accumulation
process, which may result in spontaneous combustion, specific verification on the
humidity effects has not been conducted. In this experiment, microcalories that
generate from various types of metallic powder at different temperatures were
measured using an isothermal microcalorimeter equipped with a temperature control
system in order to identify the humidity effects on spontaneous combustion.

1. The caloric values of the samples change in accordance with humidity changes.
2. For iron, aluminum, and titanium powder, the heat generation rate increases as
the humidity increases.

3. For aluminum powder, the heat generation rate substantially increases as the
humidity increases.

4. For aluminum powder, the reaction rate constant changes in accordance with
temperature changes while activation energy remains constant regardless of the
temperature changes. '

* Setagaya Fire Station ** Hikarigaoka Fire Station
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