
�������� ��	
���
��

Structural evidence for the timescale separated liquid imbibition phenomenon
in porous media

Guodong Liu, Zhaoqing Lu, Meiyun Zhang, Cathy Ridgway, Patrick
Gane

PII: S0032-5910(16)30954-8
DOI: doi:10.1016/j.powtec.2016.12.074
Reference: PTEC 12222

To appear in: Powder Technology

Received date: 18 June 2016
Revised date: 20 December 2016
Accepted date: 26 December 2016

Please cite this article as: Guodong Liu, Zhaoqing Lu, Meiyun Zhang, Cathy Ridgway,
Patrick Gane, Structural evidence for the timescale separated liquid imbibition phe-
nomenon in porous media, Powder Technology (2016), doi:10.1016/j.powtec.2016.12.074

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.2016.12.074
http://dx.doi.org/10.1016/j.powtec.2016.12.074


AC
C

EP
TE

D
 M

AN
U

SC
R

IP
T

ACCEPTED MANUSCRIPT

1 
 

Structural evidence for the timescale separated liquid imbibition 

phenomenon in porous media 

Guodong Liua,b, c, Zhaoqing Lua, Meiyun Zhanga, Cathy Ridgwayd, Patrick Ganec,d 

a College of Light Industry and Energy, Shaanxi University of Science and Technology, Xi’an, 

710021,China 
bState Key Laboratory of Pulp and Paper Engineering, South China University of Technology, 

Guangzhou, 510640, China 
cSchool of Chemical Technology, Dept. of Forest Products Technology, Aalto University, 00076 

Aalto, Finland 
dOmya International AG, CH-4665 Oftringen, Switzerland 

 

Abstract:  

 

When observing supersource wetting during liquid imbibition into complex fine porous media, it 

is noted that the experimental imbibition rate at the initial stage after liquid contact is frequently 

greater than that of the subsequent longer term imbibition. This is in contradiction with classical 

imbibition theory assuming a single equivalent smooth wall horizontal capillary of known radius 

and given liquid-solid contact angle (Young-Laplace equilibrium). The essentially two timescale 

behaviour was highlighted in earlier work by the same authors using a paper coating formulation 

consisting of ground calcium carbonate pigment particles with increasing amount of styrene 

acrylic binder. The internal surface structure of pores was assumed to generate a pore wall 

rugosity impacting, in turn, on the length of the liquid-solid wetting contact line. In this paper, we 

set out to parameterise the internal structure of the pores by nitrogen sorption, and so provide a 

direct analytical correlation with the observed imbibition rate change between the short 

timescale and the longer timescale absorption. The effect of internal roughness can be captured 

in respect to apparent liquid-solid contact angle. The result for a given internal surface roughness 

is equivalent between the two approaches, in that the contact line length extension as a function 
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