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Abstract: The high proportion of free gas in deep coalbed methane (CBM) leads to differences in production characteristics from
shallow CBM. Some scholars have proposed the concept of "coal-rock gas" to represent the deep CBM. However, "coal-rock gas" and
CBM are both reserved in coal seams, and it is debatable whether the "coal-rock gas" has special characteristics independent of CBM.
In this paper, whether it is necessary to propose the concept of "coal-rock gas" is discussed by comparatively analyzing CBM and "coal-
rock gas" from the aspects of gas source, occurrence phase state, resource/reserve calculation parameters and other geological and
exploitation characteristics. The following results are obtained. First, the exogenous gas introduced in "coal-rock gas" is one of the signs
that distinguish "coal-rock gas" from CBM. However, the definition of CBM does not emphasize the gas source, and CBM generally
undergoes a migration process during its generation to preservation. For example, there is also exogenous gas in shallow Jurassic CBM in
the southern margin of the Junggar Basin and the Huangling Mining Area of the Ordos Basin. Second, a consensus that the negative effect
of high temperature on coal reservoir adsorption in the deep part leads to the increasing proportion of free gas has been reached in the
field of CBM research, and the concepts such as critical depth of adsorbed gas have been widely recognized in the industry. Third, CBM
research has paid attention to the content of adsorbed gas, free gas, and water soluble gas, which have been included in the calculation of
gas content and geological reserves. Fourth, the reasons for the characteristics of "coal-rock gas" such as short drainage period and fast
gas production after well startup are that the high free gas content occupies the water space, leading to a low water content in deep coal
reservoirs, and the decreasing reservoir pressure after the production of free gas results in the desorption of adsorbed gas. The pressure
drop pattern changes, but it still follows the mechanism of CBM depressurization and desorption. The production conforms to the law of
free gas being produced first and then the adsorbed gas serving as the replacement in the stable production period. Anhydrous coal reservoirs
and shallow coal reservoirs affected by secondary biogenic gas and gas—water differentiation also produce gas rapidly after fracturing. In
conclusion, the geological and exploitation characteristics of "coal-rock gas" have not been separated from the scope of CBM, and the
proposal of the concept of "coal-rock gas" leads to the duplication of semantics, as well as the problem in the conversion of "coal-rock
gas" and CBM in the same coal seam with varying depths. The current results do not highlight the necessity of defining "coal-rock gas".
Keywords: Coalbed methane; "coal-rock gas"; Geological characteristics; Exploitation characteristics; Free gas; Adsorbed gas; Water
soluble gas content; Necessity
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