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Preface

Preface

90% of coal is produced by underground mining in China, the average mining depth is about 500 m,
and it extends downward at a speed of 10~12 m per year. The occurrence condition of coal seams and min-
ing technical measures are very complicated, facing the grave threats of gas, fire, dust, roof, water and
other natural disasters. Among the serious industrial accidents that killed more than 10 persons, the coal
mining accidents account for 72% ~86 % [rom 2005 to 2010. Gas (coal dust) explosion is one ol the most
serious disasters in the coal mining accidents, and it can cause a large number of losses of human lives and
property. Since 1949, 24 serious accidents with more than 100 deaths at one time have occurred in the na-
tional coal mines. Among them. 21 accidents were resulted from gas or coal dust explosions, the occurrence
frequency and the number of deaths respectively account for 87.5% and 90.6% in the total accidents.
Therefore, how to effectively prevent the coal mine gas (coal dust) explosion accidents is one of the main
tasks for underground mining and personnel safety in coal mines.

The research of coal mine gas explosion has a long history, most industrialized countries have carried
out many experimental investigations in this field, such as United States, Russia, Poland, Germany and so
on. However,in China, the studies in this field began from 1949 and obtained quick development after the
1980s,a large amount of manpower, material and financial resources were invested in the researches of
mechanism of coal mine gas explosion and its control technology. In order to further promote the studies on
coal mine gas (coal dust) explosions and summary the helpful prevention experiences in time, we wrote this
book entitled “Gas Explosion Mechanism and Control Technology in Coal Mines”.

The main contents of this book is root in the projects undertaken by us, such as the National Natural
Science Foundation of China, the National Key Technology Research and Development Program of China,
and the National Basic Research and Development Program (973) and so on. In addition, the book gives the
latest research results of physical and chemical basis of gas explosion, the explosion basic characteristics,
and the dynamic characteristics during gas explosion propagation. It also gives the safety assessment of coal
mine gas explosion, some control measures for gas explosion accidents and how to carry out the emergency
rescue, the accident investigations and treatments of gas explosions.

The chief editor of this book is Professor Lin Baiquan, who is working in China University of Mining
and Technology. The whole book is divided into eight chapters. Chapter 1, which was written by Lin
Baiquan, is the introduction which reviews the research status of gas explosion and its harms. Chapter 2,
written by Jiang Bingyou and Li Ziwen, relates the physical and chemical basis of gas explosion. Chapter 3,
written by Jiang Bingyou, involves the theories of gas explosion propagation. Chapter 4, written by Lin
Baiquan, Zhu Chuanjie, and Li Qingzhao, presents the basic characteristics of gas (coal dust) explosion.
Chapter 5, written by Lin Baiquan, Jian Congguang, and Zhu Chuanjie, discusses the dynamic characteris-
tics during gas explosion propagation. Chapter 6,written by Lin Baiquan and Qian Liping, gives the safety

assessment of coal mine gas explosion. Chapter 7. written by Lin Baiquan. Ye Qing, and Wu Zhengyan,

< 1 e



Gas Explosion Mechanism and Control Technology in Coal Mines

presents the control technology of coal mine gas (coal dust) explosion. Chapter 8, written by Zhu Chuanjie
and Jiang Bingyou. relates the emergency rescue and accident analysis of coal mine gas explosion. In addi-
tion. Liu Qian. Dai Huaming, Liu Feifei, Zhao Shuai, Hong Yidu and Sun Yumin also participated in the
collection and preparation of the book. Qi Xuyao helped us in the polishing of the English section of this
book. Professor Lin Baiquan is in charge of the integration of the whole book.

At the publication of the book, I thank my teacher Zhou Shining, an academician of Chinese Academy
of Engincering. Zhou Shining is a famous expert in the field of prevention and control of coal mine gas disas-
ters. He is also one of the pioneers and founders in the field of Chinese coal mine gas. He devoted all his life
to the prevention and control of coal mine gas disasters and the training of mining safety personnel. Most of
the experiments in this book were carried out in the Gas (coal dust) Explosion Laboratory of China Univer-
sity of Mining and Technology, which was established by me under the leader of academician Zhou Shining.
When he knew the publication of this book, he prefaced this book with pleasure, which gives us great en-
couragement,

Yuan Liang, an academician of Chinese Academy of Engineering, also prefaced this book. He pointed
out that the structure of this book is reasonable and the content is novel. He found that this book also pays
attention to the combination of theory and practice. Therefore, it has important guiding significance on the
prevention and control of gas explosion accidents. Moreover, he thought it is a rare academic works. T ex-
press the highest respect and heartful thanks to him.

Professor Yu Qixiang teaching in China University of Mining and Technology and Professor Zhou Xin-
quan teaching in China University of Mining and Technology (Beijing) patiently reviewed this book and gave
us really good suggestions. 1 express my heartful thanks to them.

Heartful thanks to Researcher Lu Jianzhang working in China Coal Research Institute and Researcher
Hu Qianting working in Chongqing Coal Science Research Institute, and Professor He Xueqiu working in
China University of Mining and Technology and other scientists. Thanks for their kind helps and guidance
to our studies.

Heartful thanks to Professor Zhou Hongwei, Ma Nianjie, and Qin Yueping teaching in China Universi-
ty of Mining and Technology (Beijing), Professor Yin Guangzhi and Xu Jiang teaching in Chongqing Uni-
versity, Professor Wang Enyuan and Zhou Yan teaching in China University of Mining and Technology.
They gave us many helpful suggestions in the writing of the book.

Heartful thanks to the personnel who had taken hard work in the edition of this book. They are Direc-
tor Ma Yuelong, Dr. Liu Honggang, Editor Huang Benbin, Editor Li Jing and Editor Yang Ting working
in China University of Mining and Technology Press.

Heartful thanks to the funding supports of National Ministry of Science and Technology and the Na-
tional Natural Science Foundation of China.

Finally, special thanks to the National Publishing Fund!

It is hard to avoid some careless omissions in this book, and we invite the readers to contact us for addi-

tional and constructive critical remarks.

Lin Baiquan

2012-9-29
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