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Motivation 
 

 
 

Organic micropollutants such as industrial 
chemicals, pesticides and pharmaceuticals are 
present in surface water and some are not removed 
by conventional drinking water treatment. Even 
though they are present at very low concentrations 
the effects to human health of chronic consumption 
of those compounds are not well stablished. 
Activated carbon (AC) is widely applied in water 
treatment as its adsorptive properties support the 
removal of organic compounds from aqueous media. 
However, the regeneration of the carbon after 
saturation of its adsorptive capacity is a costly and 
energy intense process.  

The aim of this research is to develop a technology 
to remove organic micropollutants from drinking 
water by using the synergistic effects of adsorption 
to activated carbon combined with biodegradation, 
promoting the so called bioregeneration of AC. 
 
 

Technological challenge 
 
 Hydrophobic compounds adsorb to AC to a 

larger extent than hydrophilic compounds. 
Therefore, the latter are still present in drinking 
water after treatment. Conditions to promote 
adsorption of hydrophilic compounds will 
be studied.  

 Biodegradability of organic 
micropollutants can vary and sometimes 
metabolites are less biodegradable than the 
parent compound. AC can promote 
biodegradation by increasing biomass 
concentration, increasing contact time between 
biomass and substrate and adsorbing inhibitory 
compounds. 

 Generally, adsorbed compounds are not 
available for biodegradation because bacteria 
cells cannot access the pores where adsorption 
occurs. Thus, compounds have first to desorb 
before they can be biodegraded. Reversibility 
of adsorption will be studied. 

 The potential for bioregeneration of AC will 
be assessed by combining a suitable adsorptive 
material and appropriate conditions for 
biodegradation. A reactor concept 
technology will be proposed.  

 

 
Figure 1: Biofilm on a granular activated carbon,  
from Eawag (Publ.) 2009: Wave21 final report – Drinking  
Water for the 21st Century. Schriftenreihe Nr. 20.  
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