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This thesis was designed to develop a low cost and simple ceramic filter (SCF) using cheap and
locally available materials (Bangladesh local clay soil (80%) and rice bran (20%)) and to investigate
its application in water and wastewater treatment processes. The cylindrical shaped SCF had an
outer diameter of 10 cm with a thickness of 2 cm. The porosity and pore size was 60+1% and 1-5
pum, respectively. The manufacturing cost of a SCF was estimated to be US$ 0.2-0.3. The first
application of the SCF was investigated to treat groundwater from arsenic (As). An As removal unit
(ARU) was assembled using the SCF. The laboratory results showed that the ARU could
successfully remove As(111) by adsorption and co-precipitation with the biological iron precipitate. It
emphasized that the SCF could effectively separate the iron hydroxide floc. The practical field
application in a rural area of Bangladesh over the course of 1 year also confirmed the high
performance of ARU to remove As from actual contaminated groundwater. A developed model
equation suggested that iron accelerated and phosphorus inhibited the As reduction. The ARU
manufacturing cost (US$ 4-5) was significantly cheaper than other filters and affordable to the rural
households. The second application of the SCF was investigated to treat domestic wastewater by
using it in membrane bioreactor (MBR) process. The detail lab-scale experiments were carried out
under gravitational filtration (three different mixed liquor (ML) heights and two BOD load
conditions) and suction filtration (four different flux rates, same BOD load and same HRT
conditions) modes. The SCF was submerged in the reactors. Synthetic wastewater containing carbon
sources and synthetic greywater containing detergent surfactant were used. The SCF could
efficiently separate the activated sludge floc. The flux performance was obtained 0.1-0.3 m/d for up
to 1 year of operation without clogging the SCF under gravitational mode. A flux less than 0.2 m/d
showed a lower risk of fouling in suction mode and simple physical cleaning was found suitable for
SCF’s maintenance. High removal performance of organic and MBAS was obtained in intermittent
aeration condition. This emphasized the necessity of aeration and produced effluents’ of a quality
which could be reused for various non-potable purposes. The gravity filtration was found to be a
more advantageous operation while using the SCF in MBR. The use of the SCF would reduce the
cost of MBR for developing countries. Other possible applications of the SCF in water and
wastewater sectors were also recommended.
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