
Accepted Manuscript

DLVO theoretical analyses between montmorillonite and fine coal
under different pH and divalent cations

Yuexian Yu, Liqiang Ma, Hongxiang Xu, Xianfeng Sun, Zhijun
Zhang, Guichuan Ye

PII: S0032-5910(18)30135-9
DOI: doi:10.1016/j.powtec.2018.02.016
Reference: PTEC 13192

To appear in: Powder Technology

Received date: 28 October 2017
Revised date: 27 December 2017
Accepted date: 9 February 2018

Please cite this article as: Yuexian Yu, Liqiang Ma, Hongxiang Xu, Xianfeng Sun, Zhijun
Zhang, Guichuan Ye , DLVO theoretical analyses between montmorillonite and fine coal
under different pH and divalent cations. The address for the corresponding author was
captured as affiliation for all authors. Please check if appropriate. Ptec(2017), doi:10.1016/
j.powtec.2018.02.016

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.

https://doi.org/10.1016/j.powtec.2018.02.016
https://doi.org/10.1016/j.powtec.2018.02.016
https://doi.org/10.1016/j.powtec.2018.02.016


AC
CEP

TE
D M

AN
USC

RIP
T

DLVO theoretical analyses between montmorillonite and fine coal under 

different pH and divalent cations 

Yuexian Yu, Liqiang Ma
*
, Hongxiang Xu, Xianfeng Sun, Zhijun Zhang, Guichuan Ye

*
  

School of Chemical & Environmental Engineering, China University of Mining & Technology (Beijing), Beijing 

100083, China 

*Corresponding authors: mlqiang@cumtb.edu.cn (L. Ma); guichuanye@hotmail.com (G. Ye) 

Abstract 

In this work, DLVO theoretical analyses between montmorillonite and fine coal under different pH and 

divalent cations through measuring zeta potentials under corresponding conditions were conducted. The 

zeta potential of coal dramatically decreased from 8.60 to -46.96 mV as the slurry pH increased from 2.87 

to 9.99. Conversely, in the same pH range, zeta potential of montmorillonite slightly changed from -24.68 

to -37.46 mV, which showed that slurry pH had little effect on the total surface charge of montmorillonite. 

DLVO theoretical analyses showed that a total negative DLVO interaction energy between coal and 

montmorillonite over the whole separation distance was obtained at pH 2.8. Meanwhile, the energy 

barrier went up with the rising pH. At neutral pH, the addition of divalent cations (Ca
2+

 and Mg
2+

) both 

dramatically decreased the zeta potential values of coal and montmorillonite, resulting in a reversal of 

DLVO interaction energy from positive (repulsion) to negative (attraction). The compressing ability of 

Ca
2+

 to electrical double layer of coal was stronger than that of Mg
2+

, but conversely to montmorillonite. 

Overall, through zeta potential measurement, it was indicated that the solution pH and divalent cations 

both decided the interaction between fine coal and montmorillonite through controlling the electrical 

double layer force. The DLVO calculation results showed that DLVO theory was in good agreement with 

the reported flotation phenomena and thus was competent to predict the interaction between 

montmorillonite and fine coal particle in aqueous suspension. 
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