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Abstract

The objective of this study was to evaluate and quantify the filterability of soluble and
suspended organic/inorganic solution from several steps in wastewater treatment plant of seafood
processing industry. And surface water and effluent without and with conditioming were also
studied. A laboratory-scale filtration unit with Plane organic membranes was used to conduct the
filtration runs with different feed water concentration under a given Transmembrane pressures-
TMP (ranged from 0.2 to 0.5 bars) without any applied turbulence. The fouling potential and the
filterability were examined and described by cake filtration law in term of resistance coefficient
(c..W) and specific resistance (o). The latter indicated the difference structure of cake deposition
on membrane surface. The results showed that an increase of o.W and o with the concentration
of wastewater samples tested. The values of a.W and a obtained from total composition of Mixed
Liquor Suspended Solids (MLSS) comparing to soluble fraction from MLSS showed similar
values. This soluble fraction induced fouling and its mechanism is due both to the interaction of
soluble organic components and also some of particular colloids in MLSS causing irreversible
fouling of thin film formation on membrane surface with low porosity, dense structure, pore
reducing and blocking.

The evaluation of filterability of bentonite suspension, reservoir surface water and final
treated wastewater with and without chemical conditioning showed an increase in a.W and o
when the concentration of feed water without any conditioning methods. It was found that values
of a.W and « from final treated wastewater were 5-20 times higher than bentonite suspension
and reservoir surface water tested. Higher pressure than 0.2 bars induced greater a.W and o
values than lower pressure applied. The pore size of porous membrane did not showed any
different in the values of o.W and ¢ obtained but they depended on type of feed water tested. It
was observed that high resistance values were in the same range as that for bentonite suspension
and reservoir surface water when they were filtered with 0.22 pm and 0.05 pm in both applied
pressures. The a.W and o values for final treated wastewater using 0.05 pym membrane were
higher than those obtained from 0.22 pm membrane at the same pressure tested.

Feed water, bentonite suspension reservoir surface water and final treated wastewater, was
conditioned by adding ferric chloride, alum and/or activated carbon showed similar resistance
values despite increasing the filtration time. The values of a.W and o, were lower than the values
obtained from feed water without conditioning condition because of low porosity and less dense
of cake structure forming reversible fouling and its represent to the secondary filter with constant
filtration rate. Membrane separation showed a very good efficiency to retain suspended solids and
solutes in all suspension tested. Physical quality of filtered water is in good to excellent level with
turbidity lower than 5 NTU with the COD removal about 50-90%. The combination of
coagulation and adsorption for filtering final treated wastewater performed a very good quality
due to natural organic matter in term of UV absorbance 254 and humic concentration was
reduced about 60-70 %. The reduction rate of COD was between 50-60 % and 90 % total
color removal was achieved. Finally, the optimization of membrane process should be
considered and controlled. The significant operating conditions such as biological reaction
water and wastewater conditioning prior filtration process can maintain system performances
and its efficiency for continuous filtration runs. In addition the quality of treating water will
be suited as raw water for water supply production and reuse recycling.

Keywords: fouling; specific resistance; frontal filtration; feed water; porous membrane;
water conditioning
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