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Role of Detached Particles During Initial Filtration Phase
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Abstract

Mathematical mode! was developed to verify a sequential particle removal taking place in a granular
media gravity filter. Consequential multi-ayer filtration cycle model was applied to verify the fraction of filter
effluent particles that are filter influent particles that were never removed as well as the fraction of filter
effluent particles that were detached after deposition were performed through laboratory experiments.
Three sizes of marker particles were injected ahead of the filter column as a pulse in the presence of four
sizes of polystyrene particles that were used as a primary source of particles in the raw suspension to
investigate particle attachment alone in contrast to net removal from attachment and detachment.
Microscopic counting of filter effluent particles was assumed to reflect attachment. Experimental results
indicated that particle detachment is significant beginning from the early phase of fittration. For each size of
fluorescent microspheres at one filter depth, fluorescent microsphere removal increased with filter runtime
to a maximum due to ripening. The detached fraction of effluent particles increased with particle size and
filter depth. The presence of detached particles and the increasing fraction of detached particles in deeper
bed were confirmed.
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