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Impact of electrostatic forces on 
sediment porosity 
Leonardo Teixeira Pinto Meireles1, Einar Madsen 
Storebo1 and Ida Lykke Fabricius1 

1Technical University of Denmark, Kogens Lyngby, 
Denmark 
In this paper, we assess the impact of electrical 
double layer related forces on sediment porosity 
using low field Nuclear Magnetic Resonance 
Spectrometry. Samples of Calcite, Quartz or 
Kaolinite powder were saturated with brines 
containing ions found in seawater (Na+, Ca2+, 
Mg2+, Cl- and SO42−) at varying ionic strengths and 
as a non-polar reference, with ethylene glycol. 
The difference in porosity between a sample 
saturated with ethylene glycol and a sample 
saturated with a given brine reflects the repulsive 
pressure resulting from the electrostatic forces. 
We found that for calcite samples, saturation with 
solutions containing divalent cations (Ca2+ and 
Mg2+) lead to higher repulsive forces between the 
grains, while adsorption of SO42- counteracts the 
initially positive surface charge, leading to a 
decrease of the repulsive forces. For kaolinite, 
differences in potential between the silica and 
alumina faces as well as the edges can either lead 
to repulsion between particles or to flocculation 
depending on ionic strength and ionic species of 
the fluid. For quartz, relatively high porosity for 
powders saturated with sodium chloride brine 
indicates that Na+ is a potential determining ion 
for the quartz surface. The repulsive pressure 
inferred from the experiments could be 
correlated to zeta potential measurements 
available in the literature. 
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