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ABSTRACT:  
Suspension and emulsion transport in porous media with particle capture and detachment is essential for numerous chemical, environmental and petroleum technologies. The classical filtration model assumes simultaneous first-order kinetics for the particle capture and detachment. The model exhibits asymptotical permeability and breakthrough concentration stabilisation with delay after abrupt change of velocity. In the present work, the laboratory tests on corefloods with alternative velocities are performed. The main observation is the abrupt permeability and breakthrough concentration response. 

In the present work, the maximum concentration of retained particles as a function of velocity, salinity and pH is derived from the micro scale torque balance for periodical pore lattice with size distributed pores and particles. This function is used in the model instead of the expression for detachment kinetics rate. 

Exact solutions describe 1d suspension flow under alternate rates and varying salinity. Excellent agreement between the experimental and modelling data is observed. 

An asymptotic solution describes fines migration and formation damage in gas and geothermal wells. Tuning the field data by the model developed is presented for 3 field cases.
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