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EVALUATION

Please summarize the main findings of the study.

This manuscript presents a detailed and well-interpreted geochemical study of gases from the coal measures
in order to trace the gas source and geochemical alteration, which can attract the interest of geochemist and
environmentalist.

Please highlight the limitations and strengths.

This detailed study stated an interesting topic involved in reduction of hazardous gases from the subsurface
for geothermal activities. A more careful interpretation is needed for the isotopes of CH4 and CO2.

Please comment on the methods, results and data interpretation. If there are any objective
errors, or if the conclusions are not supported, you should detail your concerns.

The data is thoroughly examined, the discussion is well organized and it should be considered for the
publication in this journal. But I would see some issues which should be tackled before the acceptance of this
manuscript. The most important issue is the interpretation of relatively heavy 13C and 2H of CH4 in gas
samples, as stated below
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The detailed comments are shown:
1 Line 206, why the errors of δ2H of the gases measured in this study are so small (0.3‰)? Usually, the quality
of δ2H is good if the measured values are within ± 5‰. In my experience with measuring δ2H of hydrocarbon
gases, I never have obtained such precision as those in this study. I am just curious, can you explain more
about this?
2 Line 276-278, make a note of the meaning of DIC before you use this abbreviation.
3 Line 339-341, could you explain the details on the calculations of δ13CCO2 based on the fractionation
factor?
4 Line 302-305, 355-365, the manuscript interprets the relatively enriched 13C and 2H of CH4 in gases due to
the oxidation during the depth (63-79 m) (fig 8). This could be one of causes, but the author should explain
why in the relative shallow (e.g., 30-50 m) or deep (e.g., 130 m) depth there is no oxidation of CH4. More
evidence is needed to support this interpretation. Furthermore, for the most important, if CH4 is partially
oxidized, one of the products likely is CO2, which means 13C of CO2 should be very negative due to the
addition of CO2 from CH4 oxidation assuming 12C of CH4 is preferentially consumed. While in Fig 8, the 13C
of CO2 is relatively stable during that depth. Therefore, the authors should give a detailed or new
interpretation for the evolution of isotopes of CH4 and CO2 with depth.
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