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D-three metals When10 mg/l concentration of 
each of the three metals was used at the same 
time, the COD of the sample was decreased 
relative to the reference tank, whereas the 
amount of MLSS of the sample was 
increased relative to the reference tank. 
Hence, at such levels of concentration these 
three metals act as useful substrates for 
microorganisms. With the increase in 
concentration of the three metals, the 
removal efficiency of the ions was decreased. 
However, in the case of lower concentrations 
they were removed with relatively better 
efficiency, except for zinc. However, this 
may be due to the type of micro organisms 
present in the sludge of the plant, which were 
more engrossed in removing chromium and 
lead rather than zinc. Therefore, zinc removal 
was decreased compared to the situation 
when on  its  own in the solution.  
The removal efficiency of the three metals is 
decreased as concentrations of metals 
increases. However at lower levels of 
concentrations ,  all  three  metals   would   be 
removed at relatively acceptable rates of 
efficiency with the exception of zinc. The 
reason for the lower removal efficiency of 
zinc compared with lead and chromium, is 
assumed to be due to the type of 
microorganisisms present in the plant sludge, 
which is more engrossed in the removal of 
lead and chrome, as opposed to the situation 
when zinc is present in the solution on its 
own.  
 
Conclusions  
By applying membrane technology in 
bioreactors, COD and metals removal 
efficiencies will increase. Therefore, when 
we have an acceptable reduction of 60% to 
95% we could conclude the following: 

1- By applying MBRwith chromium 
levels below 50 mg/l concentrations, 
chro-mium was removed with 
efficiencies higher than 95%.  

2- Zinc with a concentration level below 
50 mg/l concentrations was removed 
only when membrane was applied with 

the activated sludge process, and the 
removal efficiencies could be expected 
to be higher than 76%.  

3- Lead with a concentration below 50 
mg/l concentrations could reach 
removal efficiencies of higher than 
60% only by using membrane. 

Therefore, it is proposed to use membrane 
bioreactors for removing three metals of 
chromium,  zinc and lead.  
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