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Motivation 

 
 

Concerns about pharmaceuticals in aquifers are 
growing due to their negative impacts on water 
quality and ecosystems, calling for measures to 
reduce emissions. However, conventional 
wastewater treatment processes cannot remove 
many of the pharmaceuticals, which leads to 
emissions in surface waters. Dissimilatory Fe(III) or 
Mn(IV) reduction have been used to remove 
recalcitrant organic contaminants (e.g. benzene, 
toluene, ethylbenzene, xylenes, etc.) in aquifers. 
Therefore, we propose that pharmaceuticals can be 
removed by dissimilatory Fe(III) or Mn(IV) 
reduction.  
 
The aim of this research is to study whether 
dissimilatory Fe(III) or Mn(IV) reduction can be 
used to remove pharmaceuticals in wastewater 
effluents and to make a first step towards 
integrating this process into water treatment 
technologies.   

 
Pharmaceutical degradation coupled to dissimilatory Fe(III) or  
Mn(IV) reduction 

Technological challenge  

 
Pharmaceuticals are frequently detected in the 
aquatic environment due to the improved analytical 
methods and enlarged emissions through 
wastewater effluents at trace concentrations (usually 

ng/L to µg/L). The conventional activated sludge 
treatment processes cannot remove many of the 
pharmaceuticals present at trace levels in 
wastewater effluents.  
 
Previous studies suggest that dissimilatory Fe(III) or 
Mn(IV) reduction might be able to remove 
micropollutants such as pharmaceuticals. 
 
The objective of this research is to: 
 
 Test whether pharmaceuticals can be removed 

by dissimilatory Fe(III) or Mn(IV) reduction; 
 

 Enhance and improve the removal efficiency by 
optimize the process; 
 

 Translate the removal process from lab to the 
field scale; 
 

 Develop an Fe(III) or Mn(IV) cycling system to 
regenerate and reuse iron and manganese  
coupled to the pharmaceutical  removal 
process.  

 
Proposed treatment process of pharmaceutical removal from 
wastewater 
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