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This thesis was designed to investigate pond water quality and categorization in a rural area of
Bangladesh, to developed modified natural material (rice husk) by immobilization (Bangladesh clay
soil (80%) and rice husk charcoal (RHC, 20%)) and to apply alternative pond water treatment in a
rural area of Bangladesh using simple ceramic filter (SCF) made of natural material. Ponds in the
rural area around Khulna and Bagerhat Districts in Bangladesh were surveyed and categorized into
domestic use (denoted as D), wastewater storage use (W), agriculture use (A) and fisheries use (F)
for the rural ponds and urban domestic use (U: divided into large (Ul) and small groups (Us)). The
main survey was carried out during the wet season and a part of the surveyed ponds was also
investigated during the dry season. The area and volume of the ponds were large in Ul and F. The
transparency was low in the category F, W and U ponds and the SS, TOC were higher in the
category F and U ponds than the others. On the other hand the T-N and T-P were higher in category
W and U ponds than the others. The size of all the ponds was decreased and the pond water changed
more turbid during the dry season caused by increase of particulate matter in the water. The
principal component analysis showed that the first component indicating the progress of
eutrophication was largely contributed. The water quality of in rural domestic ponds especially
during the dry season should be improved. Immobilization of rice husk charcoal (IRHC) was
successfully developed both in muffle furnace and laboratory design furnace. By immobilization
RHC, release of dissolved solid was decreased. Moreover using IRHC was easy to handle and 100%
involvement in treatment was possible, although their active surface area was decreased.
Application of IRHC on Cr (VI) reduction as an example of the usage of the IRHC was investigated
and found that IRHC could be used as reductant. The effectiveness of suspended solid (SS), total
coliforms (TC), and Escherichia coli (E. coli) removal from pond waters in a rural area of
Bangladesh using alternative treatment by a filtration unit made of simple ceramic filter (SCF) was
investigated. The SCF was manufactured using Bangladesh local clay soil and rice bran, and the
filter unit was made by attaching the SFC to a 15 L clay flower pot. Laboratory testing with artificial
pond water was performed in Japan followed by a field test with actual pond water in Bangladesh.
The log removal of TC and E. coli by the filtration unit in the laboratory test was 2 to 3 log or more,
and in the field test, it was 1 to 2 log or more during the wet season and approximately 1.5 log
during the dry season. The filter unit also had good removal efficiency for SS (primarily algae) from
the raw pond water. The effect of additional devices (iron net, rice husk charcoal and immobilized
rice husk charcoal) was not apparent, but the addition of an iron net decreased dissolved phosphorus
(D-P). The filter unit can be applied to actual pond water and is an alternative treatment system for
pond water.



