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Quantifying the interfacial area in multiphase porous media systems has been a subject of 

growing interest in disciplines where mass-transfer across fluid interfaces are involved. In this 

study, a proof of concept for a novel kinetic interface sensitive (KIS) tracer is provided through the 

use of a well-controlled dynamic column experiment in conjunction with a macroscale two phase 

flow reactive transport model. Current literature has yet to show the application of KIS tracers tests 

(KIS-TT) for the determination of specific interfacial areas, nor have they been considered in 

numerical studies for the given purpose. This study shows the potential of KIS tracers in 

determining the specific interfacial area for a known capillary pressure-saturation (𝑝𝑐 − 𝑆𝑤) 

relationship under laboratory conditions, using a simple, low-cost experimental setup. The work 

follows previous research carried out by (Tatomir et al. 2015, 2016), where a mathematical and 

numerical framework was established for the design and application of the KIS tracer in laboratory 

experiments and theoretical studies. 

A two phase flow four component (2p4c) numerical model using a standard vertex-centered 

finite volume method for the spatial discretization, and a two phase two component (2p2c) model 

using the finite element method were developed to match the oil flooding (drainage) and tracer 

breakthrough curves determined from experimental data. These curves were subsequently used to 

approximate the specific interfacial area using a polynomial / biquadratic relationship originally 

derived from pore-scale models. Experimentally determined parameters were a key aspect in 

reducing the level uncertainty within the experimental system, ultimately contributing towards the 

well matched numerical results to the n-octane and KIS tracer column tests results. 
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