
Accepted Manuscript

Application of the stretched exponential equation to sorption of
mine gases and sorption induced swelling of bituminous coal

Katarzyna Czerw, Paweł Baran, Katarzyna Zarębska

PII: S0166-5162(16)30687-5
DOI: doi: 10.1016/j.coal.2017.02.010
Reference: COGEL 2793

To appear in: International Journal of Coal Geology

Received date: 9 November 2016
Revised date: 16 February 2017
Accepted date: 16 February 2017

Please cite this article as: Katarzyna Czerw, Paweł Baran, Katarzyna Zarębska ,
Application of the stretched exponential equation to sorption of mine gases and sorption
induced swelling of bituminous coal. The address for the corresponding author was
captured as affiliation for all authors. Please check if appropriate. Cogel(2017), doi:
10.1016/j.coal.2017.02.010

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.coal.2017.02.010
http://dx.doi.org/10.1016/j.coal.2017.02.010


AC
C

EP
TE

D
 M

AN
U

SC
R

IP
T

Application of the stretched exponential equation to sorption of mine gases and 

sorption induced swelling of bituminous coal 
 

Katarzyna Czerw*, Paweł Baran, Katarzyna Zarębska 

 
1
AGH University of Science and Technology, Faculty of Energy and Fuels, 

Aleja Mickiewicza 30, 30-059 Cracow, Poland 

 
*Corresponding author: tel. +48 12 617 20 78, fax. +48 12 617 45 47, e-mail: kczerw@agh.edu.pl 

 
 

Abstract  

 

An evaluation of the ability of the stretched exponential (SE) equation to describe the sorption kinetics 

and the rate of expansion/contraction of hard coal in coal–carbon dioxide, coal–methane and coal–

CO2/CH4 mixture systems was performed. In order to address this issue the adequate sorption 

experiments were carried out at high pressure by means of the volumetric method on a cubicoid solid 

samples. Simultaneously the kinetics of coal sorption–induced swelling were monitored. For two coals 

under investigation a linear and a non-linear relation between coal expansion and the amount of sorbed 

gas was observed. The SE equation shows a very good agreement with the sorption experimental data 

obtained for both coals, it is also able to accurately describe the sorption-induced–swelling of lower 

rank coal and the CH4–induced swelling of higher rank coal however it does not give a reasonable fit 

to swelling kinetics induced by sorption of CO2 and CO2\CH4 mixtures on higher rank coal. The 

highest characteristic rate parameter k was found for CO2 sorption on lower rank coal, the lowest was 

calculated for CH4 sorption on the same coal and the values of k for higher rank coal are in between. 

The values of stretching parameter b for higher rank coal are greater than for lower rank coal, i.e. 

between 0.55 and 0.75 and less than 0.5, indicating a relatively narrow and a relatively broad 

distribution of characteristic relaxation times of sorption processes, respectively. Generally, the values 

of parameters k and b calculated for CO2, CH4 and CO2\CH4 mixture sorption–induced swelling are 

lower for lower rank coal. The values of parameter b for swelling phenomena are not compatible with 

these of sorption processes. 
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