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ab s t r ac t
Scarcity of water resources increases the pressure to develop methods for wastewater treatments. In 
this study, modifications of sand filter were made by installing vertical devices with different length 
to change the conditions inside the sand filter; consequently, the produced water may be suitable for 
reuse. We assessed the performance of modified sand filters cultivated with and without reed plant 
in changing the flow rate, removing biochemical oxygen demand (BOD5), chemical oxygen demand 
(COD), removal of ammonia, total Kjeldahl nitrogen (TKN), removal of nitrate, total suspended solids 
(TSS), and fecal coliforms (FC). Two types of sand filters were used in this study: one sand filter was 
planted with reed bed and the second without reed bed. Results showed that modified sand filters 
had the ability to reduce the flow rate nearly 10 times lower than regular sand filter (horizontal flow). 
Moreover, removal of BOD5, COD, nitrogen compound, TSS, and FC was also significant. An interest-
ing outcome of the study is that sand filter removed 52% of BOD5, 32% of COD, 39% of TKN, 35% of 
NH4 as result of NH3 conversion to NO3, 93% of FC, and 71% of TSS. It is evident that modified filters 
have higher efficiency in removing pollutants from wastewater. It can be concluded that application 
of sand filters will significantly improve the quality of treated wastewater. The study revalued that 
increasing retention time in the sand filters considerably increased the removal efficiency.
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