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Abstract

Coal and gas outbursts are a very complicated catas-
trophic dynamic phenomenon closely connected to coal or
rock containing gas,and are one of the most serious disas-
ters encountered in coal mines all over the world. The pre-
vention and control of coal and gas outbursts are based on
the mechanism or mechanisms of coal and gas outbursts.
The comprehensive hypothesis is widely accepted, which
says that coal and gas outbursts are caused by coalbed gas,
stress and the physical and mechanical behaviors of coal.
Presently, the whole story of coal and gas outbursts is not
recognized by human beings because of the complicated
characteristics of outbursts and the shortage of proper re-
search means and methods,so it is difficult to predict them
precisely , monitor them effectively, or erase the disasters
caused by them completely. Therefore, it is necessary to
seek new means and methods for research on coal and gas
outbursts.

Observations and analysis of earthquake cases and lab-
oratory experiments have confirmed that electromagnetic e-
mission of different intensity is produced in the fracture
process of rocks. This kind of emission is thus called fracto-

electromagnetic emission. On the basis of research on frac-
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to-electromagnetic emission of rocks,earthquake researchers
have made progress in the mechanism of earthquakes,and
put forward new earthquake prediction methods. Laborato-
ry experiments and theoretical analysis have proved that the
main body of coal and gas outbursts is coal or rock contain-
ing gas, that coal and gas outbursts are physical and me-
chanical processes in which coal or rock containing gas are
fractured and ejected I’apidly. Coal and gas outbursts are
typical irreversible thermodynamic processes of energy dissi-
pation,in which the energy obtained by coal or rock from
external world and the energy stored in coal are dissipated
in very much different forms. F racté—electromagnetic emis-
sion is one of the most important forms of engery dissipa-
tion. Research work on fracto-electromagnetic emission
could be expected to promote recognition of the micro-
mechanism of coal or rock containing gas, provide new
means and methods to the research on the dynamic process
and mechanism of coal and gas outbursts, and lay a firm
foundation for the prediction or monitoring coal and gas
outbursts.

Coal or rock containing gas is typical three-phase medi-
um composed of free gas under pressure,adsorbed gas and
coal or rock matrix. The present research on fracto-electro-
magnetic emission is confined to hard rock without porous

gas. The research on facto-electromagnetic emission from
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coal or rock containinggas and its application in catastrophic

dynamic phenomena such as coal and gas outbursts is there-

fore the object of this book Fracture Electromagnetic
Dynamics of Coal or Rock Containing Gas.

There are nine chapters in this book,they are arranged
as 4following. The first chapter reviews the literature of coal
and gas outbursts and fracto-electromagnetic emission of
rock, give an introduction to the contents of the book. In
the second chapter, laboratory research is conducted on frac- .
to-electromagnetic emission from the fracture of coal or
rock containing gas and the impact on gas adsorption and
gas emission of electromagnetic field. In the third chapter,
SEM and theoretical analysis methods are practiced to study
the fracture micro-mechanism of coal or rock containing
gas. In chapter four and chapter five, researches are con-
ducted to analyze the mechanism of fracto-electromagnetic
emission and the mechanism of the impact on gas adsorption
and gas emission of electromagnetic field individually. In
chapter six,laboratory research and analysis are carried out
to study Kaiser effect of rock and its application in in situ
stress measurement and evaluation of coal and gas out-
bursts. In chapter seven, detailed analysis is conducted to
the energy sources and the thermodynamic process of ener-
gy transportation of coal and gas outbursts. Based on the

framework of the rheological hypothesis of coal and gas out-
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bursts,a new outbursts model rheological fracto-elec-
tromagnetic model is established with reference to the re-
search results in chapter two to chapter five. In chapter
eight, primary discussion is made on the application of frac-
to-electromagnetic emission and électromagnetic effect of
gas adsorption and gas emission in the prediction , monitor-
ing, prevention and control of coal and gas outbursts. And
finally ,chapter nine is the main points of the book.

The authors want to thank professor Shining Zhou for
his help in preparing this book.

Xuegiu He

March. 25,1995.
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