DEMONSTRATION OF A RECIRCULATING VERTICAL FILTER ECO-
TECHNOLOGY FOR MUNICIPAL WASTEWATER TREATMENT
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The Recirculating Vertical Filter System

Recirculating Vertical Filter systems are a state-of-the-
art ecotechnology designed to produce a high quality
effluent within a relatively small foot-print. It consists of
a septic tank for primary treatment, followed by a
recirculation tank. Effluent is pumped from the
recirculation tank onto the vertical filter before then
flowing through a flow splitting device from where a
portion of the effluent is returned to the recirculation
tank while the rest leaves the system and is used for
irrigation. The system is designed to treat 2 m3day
(approx. 25 people).

The Vertical Filter

The vertical filter consists of a 0.8 m deep bed of 4-8
mm tuff gravel. Wastewater is pumped onto the upper
surface of the vertical filter in small pulses and
percolates downwards towards a series of drainage
pipes which are connected to ventilation risers to
enhance oxygen transfer to the bottom of the filter.
Between loading events, the filter media remains
unsaturated and therefore promotes aerobic
processes such as organic matter decomposition and
nitrification (conversion of ammonium to nitrate).
Attached growth micro-organisms compete against
and attack pathogenic organisms. Physichal filtering,
entrapment and sorption are also important treatment
processes.

The role of recirculation

A portion (50 — 85%) of the water leaving the vertical
filter is returned to the front end of the recirculation
tank where it mixes with the septic tank effluent which
is anaerobic and rich in organic matter. This provides
the conditions required for the denitrification process
(conversion of nitrate into nitrogen gas). Recirculation
also improves performance stability by buffering flow
peaks and diluting shock loads of contaminants.

Research topics

Key design parameters (loading rate, recirculation
ratio) will be optimised for the Jordanian conditions.
The water balance and the effect of plants on
treatment and water loss will also be investigated.
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Schematic profile of the recirculating vertical filter system
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The recirculating vertical filter and flow splitter
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