
�������� ��	
���
��

An analysis of the gas-solid plug flow formation: New insights into the coal
failure process during coal and gas outbursts

Wei Zhao, Yuanping Cheng, Pinkun Guo, Kan Jin, Qingyi Tu, Haifeng
Wang

PII: S0032-5910(16)30631-3
DOI: doi:10.1016/j.powtec.2016.09.047
Reference: PTEC 11957

To appear in: Powder Technology

Received date: 31 March 2016
Revised date: 8 August 2016
Accepted date: 22 September 2016

Please cite this article as: Wei Zhao, Yuanping Cheng, Pinkun Guo, Kan Jin, Qingyi
Tu, Haifeng Wang, An analysis of the gas-solid plug flow formation: New insights
into the coal failure process during coal and gas outbursts, Powder Technology (2016),
doi:10.1016/j.powtec.2016.09.047

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.

http://dx.doi.org/10.1016/j.powtec.2016.09.047
http://dx.doi.org/10.1016/j.powtec.2016.09.047


AC
C

EP
TE

D
 M

AN
U

SC
R

IP
T

ACCEPTED MANUSCRIPT
 

1 
 

An Analysis of the Gas-Solid Plug Flow Formation: New Insights into the Coal 

Failure Process during Coal and Gas Outbursts 

Wei Zhao
a,b,c

, Yuanping Cheng
a,b,c,d,*

, Pinkun Guo
e
, Kan Jin

a,b,c
, Qingyi Tu

a,b,c
, Haifeng Wang

a,b,c
 

a. Key Laboratory of Coal Methane and Fire Control, Ministry of Education, China University of Mining & 

Technology, Xuzhou, Jiangsu, 221116, China. 

b. National Engineering Research Center for Coal & Gas Control, China University of Mining &Technology, 

Xuzhou, Jiangsu, 221116, China. 

c. School of Safety Engineering, China University of Mining &Technology, Xuzhou, Jiangsu, 221116,China. 

d. School of Civil, Mining & Environmental Engineering, University of Wollongong, NSW, 2522, Australia. 

e. College of Resources and Environmental Science, Chongqing University, Chongqing, 400030, China. 

*Corresponding Author 

Yuanping Cheng 

Tel: +86-516-83885948 

E-mail: 381zhao@cumt.edu.cn 

Address: National Engineering Research Center for Coal & Gas Control, China University of Mining 

&Technology, Xuzhou, Jiangsu, China. 

Abstract 

Researches on the failure process of coal during coal and gas outbursts are of great importance in 

underground mining. Based on the theories of coal spherical shell failure, coal spallation and coal 

powder pneumatic conveying, the flow state and transport mechanism of coal and gas outbursts were 

studied. This paper concludes that in the outbursts’ development stage, with the front of the outburst 

being gradually exposed to air, the gas gradient behind the outburst acts as a reciprocating air knife 
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