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Wetting a porous solid with a fluid is one of the most fundamental phenomena governing the multiphase
flow in a porous medium for applications such as CO2 or H2 storage in geological reservoirs or oil and gas
reservoirs. Quantifying wettability using contact angle is limiting due to the scale and heterogeneity of these
reservoirs. Capturing the effect of flow and surface roughness while measuring the contact angle is difficult. In
this study, we demonstrate a tracer method to directly measure the wetted area of the solid by a liquid during
multiphase flow in a sand-pack. The wetted area is a function of the contact angle; therefore, measuring the
wetted area can quantify the wettability of the porous solid. We use multiphase flow experiments in the sand-
pack at different wetting conditions of the sand tested by floatation test and capillary rise experiments. We do
tracers tests at different fluid phase saturations (i) organic phase is at residual saturation (ii) both the organic
and the aqueous phases are moving. When the organic phase is at the residual saturation for water-wet sand,
we observe that increasing the flow rate does is not change the residual saturation significantly. However, the
contact area of the aqueous phase with the porous solid increases with an increase in the water flow rate. This
is because of the increased capillary number and different pore-scale fluid distributions at rising water flow
rates. For oil-wet sand, we observe that the water saturation increases with the flow rate; however, the water-
solid contact area first decreases and then increases when we increase the water flow rate. This is because of
the considerable alteration in matrix dissolution at various water-flow rates. In other words, the topology of
individual trapped oil globules changes at different water flow rates. When both phases move, we see that
the contact area and phase saturations are correlated. We obtain a monotonic increasing behaviour of the
water-saturation and water-solid interfacial area, increasing the water flow rate in the porous medium during
all wetting conditions.

Acceptance of the Terms & Conditions
Click here to agree

MDPI Energies Student Poster Award
Yes, I would like to submit this presentation into the student poster award.

Country
India

References
Singh, D., Roy, S., Pant, H. J., & Phirani, J. (2021). Solid-fluid interfacial area measurement for wettability
quantification in multiphase flow through porous media. Chemical Engineering Science, 231, 116250.



Herring, A. L., Harper, E. J., Andersson, L., Sheppard, A., Bay, B. K., & Wildenschild, D. (2013). Effect of fluid
topology on residual nonwetting phase trapping: Implications for geologic CO2 sequestration. Advances in
Water Resources, 62, 47-58.
Schlüter, S., Berg, S., Rücker, M., Armstrong, R. T., Vogel, H. J., Hilfer, R., &Wildenschild, D. (2016). Pore‐scale
displacement mechanisms as a source of hysteresis for two‐phase flow in porous media. Water Resources
Research, 52(3), 2194-2205.

Time Block Preference
Time Block A (09:00-12:00 CET)

Participation
Online

Primary authors: Ms SINGH, Deepshikha (Indian Institute of Technology Delhi); Prof. PHIRANI, Jyoti
(University of Strathclyde)

Presenter: Ms SINGH, Deepshikha (Indian Institute of Technology Delhi)

Session Classification: MS06-B

Track Classification: (MS06-B) Interfacial phenomena in multiphase systems


