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Abstract

This study aims to find news a die of purification for a wastewater reuse. Primary effluent
contains organic mineral, dissolved and suspended matter (colloids). Microfiliration or
ultrafiltration is adequate for producing disinfected clear water suited for different applications.
However. direct filtration on membrane is limited by the fouling phenomena which ieads during
filtration to constant pressure, to a strong and continuous decrease of the permeate flux. On the
other hand, coagulation and adsorption make it possibie to removal the colloidal fraction, which
plavs a significant role in membrane fouling. We considered the treatment of primary effluent by
coagulation-adsorption-ultrafiltration for reuse with ultrafiltration membranes. Tests have been
performed on the primary effluent of the wastewater treatment plant of Staoueli, Algeria with the
average characteristics in the chemical oxygen demand (COD) of 165 mg of O4/L, and turbidity
90 NTU, The ultrafiltration tests have been made on mineral membranes wbular CARBOSEP M35
(10 kDa), M2 (15 kDa), in dynamic mode with a transmembrane pressure AP = | bar, cross flow
velacity U =3 m/s. The reagents used FeCl; (as a coagulant agent) and powder activated carbon
(PAC) as an adsorbent agent. In the first step, the optimal conditions were détermined for
coagulation and adsorption corresponding to the best elimination of turbidity as well as organic
matter. In the second step, the efficiency of different processes (coagulation, adsorpiion.
ultrafiltration) was compared when used alone or combined. The coagulation test showed a COD
value equal to 23 mg/l at pH = 5.5 for FeCl;, concentration 120 mg/1 and a final wrbidity equal to
12 NTU. For the process coagulation-adsorption-ultrafiliration, we obtained the best COD final
value of 7 mg/l. The best value of the permeate was obtained for the coupling
coagulation-ultrafiltration at coagulant concentration equal to 80 mg/1 and residual COD equal to
13 mg/l for M2 membrane. Coagulation significantly improves the ultrafiltration performances,
The coupling makes it possible to reduce the regeneration membranes. d

Conclusions

The study made it possible to determine the optimal primary conditions by coagulation for
effluent with pH = 5.5 and one concentration in coagulant C = 120 mg/l. Coagulation improves
the permeate flux in a very significant way. The coupling makes it possiblé to modify the
configuration of the deposit on the surface of the membrane by the formation of larger particles of
greater dimensions (flocs). It permits too the reduction of membrane regeneration. We observed a
significant reduction of COD, which decreases on average from 163 to 40 mg/! under jar test; 20
mg/i under the test of coupling coagulation or adsorption ultrafiltration; 7 mg/l under the test of
comb:nmg coagulation-adsorption-ultrafi iltration. We observed partial or total elimination of
turbidity, according to cases, which decreases from 90 to 13.5 NTU under jar test, with 0 NTU
under the test of coupling coagulation or adsorption ultrafiltration like under the test of a

combination. Such a quality of water makes it possible to consider its reuse as industrial water.
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