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Opinion

Hydrolytic disproportionation of carbon (HDC) was proposed
as an essential reaction in connection with coal mine methane
formation in catastrophic events [1,2]. The calculated Gibbs free
energy change of HDC or direct reduction of hydrogen from its
oxide by coal in the form of carbon is 29.20 kJ/mol of methane
or 14.60kJ/mol of carbon. It was shown that reaction of methane
formation from carbon and water is a slightly endothermic process,
but the products entropy increases, and the reaction is product-
favored. Reaction entropy positive and this reaction could be an
“entropy driven”. There was proposed a possibility that the size
and tetrahedral structure of methane molecules, similar to the
stereochemistry of the holes of water clathrates, gives additional
features of favorable stereochemistry during the formation of
intermediate stereo-structures of hydrotated coal rings, acetic acid
like dimers and polymers and their subsequent transformation and
decomposition during HDC with the production of methane and
carbon dioxide as the final substances.

could be
compensated by the exothermic reaction of partial oxidation of

During catastrophic events reaction energy
methane. Evaluation of the critical conditions of HDC shows that
under the normal pressure Gibbs free energy becomes equal to
zero under the temperatures of about 142°C. This temperature
might be considered as a critical for methane and carbon dioxide

irreversible formation under the normal pressure.

Usually temperatures near 140°C are characteristic for the
depthsnear 4 km [3], butvarious mining and geological peculiarities
could drastically change the situation. Methane formation might
be stimulated artificially, and it is done in the technologies of
underground coal gasification (UCG) and hydraulic fracking (HF).

The most successful industrial exploitation of coalbed methane
occurs primarily in coals of the Fruitland Formation [4,5]. About
2,550 wells were operating in the San Juan Basin in 2001. All
wells are vertical wells that range from about 500 to 4,000 feet in
depth and were drilled using water or water-based muds. Almost
every well has been fracture-stimulated, using either conventional
hydraulic fracturing in perforated casing or cavitation cycling in
open holes. Each fracture stimulation treatment may inject, on
average, approximately 55,000 to 300,000 gallons of stimulation
and fracturing fluid per treatment. Total gas production was 925
Bef in 2000 [1]. Modern technologies of natural gas producing
including HF and UCG processes have a great impact to the Earth
ecology and HDC reaction might be crucial for our understanding
of the possibilities to regulate them.

References

1. Vigdergauz VE (2011) Methane Formation by the Reaction of Coalbed
Carbon with Water. Geomaterials 1(1): 21-23.

2. Vigdergauz VE (2014) Evidence for and Thermodynamics of Coal
Mine Methane Formation in Catastrophic Events by the Hydrolytic
Disproportionation of Carbon. International Union of Geological
Sciences 37(1): 14-20.

3. Helgeson HC, Richard L, McKenzie WE, Norton DL, Schmitt A (2009) A
chemical and thermodynamic model of oil generation in hydrocarbon
source rocks. Geochimica et Cosmochimica Acta 73(3): 594-695.

4. 2002 Drilling and Production Statistics for Major US Coalbed Methane
and Gas Shale Reservoirs. Gas Technology Institute (GTI).

5. Pashin JC, McIntyre MR (2003) Temperature-pressure conditions in
coalbed methane reservoirs of the Black Warrior basin: implications
for carbon sequestration and enhanced coalbed methane recovery.
International Journal of Coal Geology 54(3-4): 167-183.

Citation: Vladimir Vigdergauz. Hydraulic Fracturing and Underground Coal Gasification in Connection with Hydrolytic Disproportionation
of Carbon. Mod App Ocean & Pet Sci 2(3)-2018.MAOPS.MS.ID.000137. DOI: 10.32474/MAOPS.2018.02.000137.

151


http://dx.doi.org/10.32474/MAOPS.2018.02.000137
https://file.scirp.org/pdf/GM20110100001_84045087.pdf
https://file.scirp.org/pdf/GM20110100001_84045087.pdf
https://elibrary.ru/item.asp?id=23973693
https://elibrary.ru/item.asp?id=23973693
https://elibrary.ru/item.asp?id=23973693
https://elibrary.ru/item.asp?id=23973693
https://www.sciencedirect.com/science/article/pii/S0016703708001208
https://www.sciencedirect.com/science/article/pii/S0016703708001208
https://www.sciencedirect.com/science/article/pii/S0016703708001208
http://www.gastechnology.org
http://www.gastechnology.org
https://www.sciencedirect.com/science/article/abs/pii/S016651620300034X
https://www.sciencedirect.com/science/article/abs/pii/S016651620300034X
https://www.sciencedirect.com/science/article/abs/pii/S016651620300034X
https://www.sciencedirect.com/science/article/abs/pii/S016651620300034X
http://www.lupinepublishers.com/
http://dx.doi.org/10.32474/MAOPS.2018.02.000137

Mod App Ocean & Petr Sci

Copyrights@ Viadimir Vigdergauz.

This work is licensed under Creative
Commons Attribution 4.0 License

To Submit Your Article Click Here:

DOI: 10.32474/MAOPS.2018.02.000137

Modern Approaches in Oceanography and
Petrochemical Sciences

Assets of Publishing with us

¢ Global archiving of articles

Modern Approaches In ¢ Immediate, unrestricted online access
Oceancgraphy and
Patrochamical Sciences

e Rigorous Peer Review Process
¢ Authors Retain Copyrights

¢ Unique DOI for all articles

Citation: Vladimir Vigdergauz. Hydraulic Fracturing and Underground Coal Gasification in Connection with Hydrolytic Disproportionation P e
of Carbon. Mod App Ocean & Pet Sci 2(3)-2018.MAOPS.MS.ID.000137. DOI: 10.32474/MAOPS.2018.02.000137. 152


http://dx.doi.org/10.32474/MAOPS.2018.02.000137
http://www.lupinepublishers.com/submit-manuscript.php
http://www.lupinepublishers.com/maops/
http://dx.doi.org/10.32474/MAOPS.2018.02.000137

	Hydraulic Fracturing and Underground Coal Gasification in Connection with Hydrolytic Disproportionat
	Opinion
	References

