[image: image1.png]INTERPORE



 2012

Size exclusion deep bed filtration: micro- and macro- models & laboratory tests
 Z. You1, A. Badalyan1, K. Aji1, J Bruining2, P. Bedrikovetsky1
1Australian School of Petroleum, The University of Adelaide, Adelaide, Australia
2Section Geoengineering, Delft University of Technology, Delft, The Netherlands
ABSTRACT:  
Deep bed filtration is an important physics phenomenon in industrial filtering, size exclusion chromatography, management of water resources, exploitation of artesian wells, aquifer contamination and waterflooding of oil reservoirs.
If compared with previous population balance models of suspension transport in porous media, the new equations include the merged percolation-effective medium model for size exclusion capture probability. Another novelty is accounting for pore accessibility in the capture rate expression and also in inlet and effluent boundary conditions. Several exact and asymptotic solutions for pore and particle size distributions are presented. For the case of mono-sized suspension, micro scale system allows for exact averaging.
Sequences of short term injections of mono sized suspensions have been performed with four engineered porous media. Excellent agreement between the experimental and modelling data has been observed.
The method is validated using the simplified pore geometry assuming that all pores are formed by four spherical grains. Descartes’ theorem is applied for modelling. A qualitative agreement is achieved. Possible ways of improvement are discussed.
The analytical model was applied to design a challenge rejection test to determine pore size distribution from inlet and effluent particle size distributions. The results are presented for the four engineered porous media.
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