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Abstract

This study explores the influence of oxidation on the dissolution effect of coal samples and their prox-
imate analysis characteristics, so as to provide experimental basis for screening efficient oxidation
modifiers for coal reservoirs and understanding the oxidation dissolution mechanism. Anthracite,
coking coal and long flame coal with different metamorphic degrees were selected, and the corrosion
experiments were carried out by using hydrogen peroxide (H202), ammonium persulfate (APS) and
sodium hypochlorite (NaClO) at four mass concentrations of 3%, 5%, 7% and 9%, respectively, to de-
termine the change of corrosion rate. Based on the coal samples treated by the optimal oxidant (9%
concentration), the variation of moisture, ash, volatile matter and fixed carbon content were system-
atically analyzed. The results show that: (1) The dissolution rate of three kinds of coal samples by Hz0:
is less than 3%, which has no significant difference with the control group of water, and has no effec-
tive dissolution ability; APS and NaClO show significant dissolution effect at the concentration of 9%.
(2) The dissolution efficiency of APS on coking coal and long flame coal is better than that of NaClO, the
dissolution rates are 9.63% and 12.44% respectively, and the dissolution efficiency of APS on anthra-
cite is similar (5.41% vs 6.03%). (3) The proximate analysis of coal samples after oxidation treatment
showed regular changes: the moisture content generally increased (by 0.31%~4.83%); the ash con-
tent showed a downward trend (by 0.86%~2.25%); the change of volatile matter was closely related
to the coal rank, the volatile matter of middle and low rank coal (coking coal, long flame coal) in-
creased, and the volatile matter of high rank coal (anthracite) fluctuated slightly; the fixed carbon
content is reduced as a whole. Ammonium persulfate is a more universal oxidation modifier for coal
reservoirs, especially suitable for coal seams with medium and low metamorphic grade. Oxidation
and dissolution mainly act on the organic components in coal, accompanied by the dissolution and
migration of some minerals. The effect of oxidation modification is controlled by the synergy of coal
rank and oxidant type. The results can provide theoretical guidance for the optimization of oxidation
pretreatment process for CBM stimulation.
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Table 1. Basic parameters of coal samples
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Figure 1. Bar chart of mass change of coal samples before and after oxidation
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Table 2. Proximate analysis results of coal samples after oxidation treatment
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