Observation of crack initiation and propagation in coal subjected to
heating and cooling
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In underground coal gasification (UCG), controlling fracture in both coal seam and surrounding
rock mass is one of important issues. Fracture development in rock mass increases risk for
subsidence as well as ground water contamination, whereas crack initiation in coal seam might
contribute in gaining efficiency because coal gasification can be activate by diffusing oxidizing
agent in coal seam through cracks. Recently, it is reported that radial cracks are often initiated in
coal from the surface of a combustion cavity in UCG model tests. Understanding process and
mechanism of the crack initiation is significant for controlling fracture developed in UCG. In this
study, crack initiation process during coal combustion of coal specimens with dimension of 5 cm x
5 cm x 2.5 cm was directly observed. A hole of 2.5 mm diameter was drilled at the center of
specimens and thermocouples were attached in the specimens. Then, surface of the hole in coal
specimens was heated using a gas burner for 120 minutes and cooled down in the atmosphere for
60 minutes with making a video of coal surfaces by video cameras. It was found that radial cracks
frequently initiated from the hole at 500 °C or more in the heating process. It was also found that
initiated cracks tend to propagate not only in the heating process but also in the cooling process.
Coal specimens apparently showed volumetric contraction in the heating process. It can be
interpreted that radial cracks were initiated and propagated by tensile stress induced by volumetric
contraction of coal due to gas emission and condensation polymerization of hydrocarbon.
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