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Fig. 1 The measuring principle diagram of coal
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Fig.2 The self-made briquette specimens
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Fig. 3 Sketch of experimental equipment
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Tab.1 The parameter list of temperature and pressure
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Tab. 2 Volumetric strain of coal swelling under different temperature pressure conditions
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Fig. 4 Coal swelling time history plot under different supercritical temperature conditions
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Fig.5 The curve of coal volumetric strain changes with the supercritical temperature
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Fig. 6 Coal swelling volumetric strain time history plot under different supercritical pore pressure conditions
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Fig. 7 The curve of coal volumetric strain changes with the supercritical pore pressure conditions
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Experimental Study of Coal Swelling Deformation
under Supercritical Carbon Dioxide Action

SUN Ke-ming, LI Tian-shu, XIN Li-wei, ZHANG Shu-cui

(School of Mechanics and Engineering, Liaoning Technical University, Fuxin 123000, Liaoning, China)

Abstract: In experiment of coal swelling deformation under supercritical carbon dioxide action, strain
gauge is a common device for point measurement. But obtained results are often scattered,
meanwhile, strain gauge is easy to break out in experiment. To solve above problems, a volume
expansion strain measurement device with heat flow loading function was developed by authors. Using
this device, coal swelling volume deformation under supercritical carbon dioxide action can be
experimentally studied at different temperature and under different pressure. Results show that the
variation pattern of coal swelling volumetric strain is increasing first and then tending to stable with
the increase of supercritical carbon dioxide action time. When the pore pressure is constant, the
swelling volumetric strain increases with the increase of critical temperature, the higher the
temperature is, the longer the required time to achieve stable expansion deformation. When the
temperature is constant, swelling volumetric strain increases with the increase of supercritical pore
pressure, but with the increase of pore pressure, the required time to reach steady expansion
deformation is increasing first then decreasing. Under the action of supercritical carbon dioxide, the
coal volumetric strain varies with the temperature and pore pressure and presents “S” type Logistic
function pattern. The variation rate of swelling volumetric strain due to supercritical temperature and
pore pressure has zoning characteristics, the order from low to high is: near critical area ™ cross
critical area_>high critical area.

Keywords: supercritical carbon dioxide; swelling deformation; volunetric strain; temperature; pore

pressure



