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Tab. 1 Macerals content of natural coal
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Fig. 1 Part of the standard coal samples
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Tab. 2 Industry and elemental analysis of natural coal samples
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Fig. 2 Scanning electron microscope of coal samples before and after soaking
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Fig.3 X-ray diffraction of coal samples before and after soaking
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Tab. 3 Mineral content in the coal samples before and after soaking
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Fig. 4 Mercury intrusion curves and pore volume distribution of coal samples before and after soaking
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Fig.5 Stress-strain curves of coal samples before and after soaking
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Fig. 6 Mechanical parameters of coal samples change with time
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Study on destruction micro-mechanism of low rank coal mass
subjected to chemical action of organic/acid compound solution

AN Wen-bo', WANG Lai-gui's YANG Jian-lin?, LI Xi-lin®, PAN Ji-wei
(1. College of Mechanics Engineering, Liaoning Technical University, Fuxin 123000, China; 2. College of Materials Science and
Engineering, Liaoning Technical University, Fuxin 123000, China; 3. College of civil Engineering, Liaoning Technical University, Fuxin

123000, China)

Abstract: In order to investigate the effect of chemical action of organic/acid compound solution on the
physical and mechanical characteristics of coal mass, scanning electron microscopy (SEM), powder X-
ray diffraction (XRD), mercury injection experiment and mechanical properties measurement were
adopted. The apparent morphology, mineral content change, internal pore structure and uniaxial
compressive strength of coal samples before and after soaking in organic/acid compound solution were
characterized. By analyzing coal mass micro-structure change with the time, the microscopic
mechanism of coal destruction by organic/acid compound solution was obtained, and the microscopic
failure mechanism of coal sample was verified by uniaxial compression experiment. Results show that
after 48 hours soaked in organic/acid compound solution, the pore size on coal sample surface is larger
than 10pm, and most of the surface is eroded into small clastic particle smaller than 1pm. The
dissolution rates of calcite, dolomite and pyrite are 54.54% , 36.36% and 34.29%, respectively. The
contents of illite, kaolinite and montmorillonite increase by 51.74%, 60%., 40%, respectively.
Quartz is almost not reaction. The pore size distribution curve of coal sample gradually changes from
single peak to double peak distribution with the time. The micropore volume of coal sample decreases
by 69.01% ., and the volume of large pore increases by 72. 85%. The elastic modulus of coal sample is
377.2MPa. The peak strength is 4. 02MPa. The strain value is 21. 61 when the peak strength is
reached. The chemical action between coal sample and organic/acid compound solution can change the
mineral composition and micro-structure of coal sample, resulting in holes, pores, etc. , increasing its
porosity and affecting its permeability, and then changing the macroscopic mechanical properties such
as peak strength and elastic modulus.

Keywords: coal samples; organic/acid compound solution; micro-mechanism; physical and mechanical

characteristics



