
Utilisation of carbon residue as 
an adsorbent

Activated carbon is porous material, it has a large 
surface area and high adsorption capacity. It is a 
versatile adsorbent and widely applied for  
removal of organic and inorganic pollutants from 
the liquid phase. The production cost of activated 
carbon is relatively high, which has led to a  
search for new low cost raw materials, such as 
waste materials or by-products, which could be 
used  in the production of activated carbon.

The physical-chemical properties of activated 
carbon are strongly dependent on the type of raw 
material and preparation methods and conditions. 
There are many criteria which affect the selection 
of adsorbent. The most important characteristic of 
an adsorbent is its high specific surface area. It is 
inversely proportional to the mean pore diameter. 
In addition, capacity  of the adsorbent and 
product purity and selectivity affect  the choice of 
adsorbent. Price is also important  when  
evaluating utilisation potential of carbon residue 
in industrial applications.

Activated carbon can be produced from a variety 
of carbonaceous raw materials. Physical or  
chemical activation are the methods used for the 
preparation of activated carbon. Physical 
activation can be made by carbon dioxide (CO2 ), 
carbon monoxide (CO) or steam. It is important to 
note the effect of physical activation process  
variables such as the temperature used and the 
duration of activation. 
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In chemical activation can be used different  
chemical activating agents which are typically 
alkali and alkaline earth metal containing  
substances and some acids, such as KOH,  
NaOH, ZnCl2 and H3 PO4 . The effect of the 
chemical activation process depends on many 
variables such as the chemical agents used and 
contact time in the chemical activation process.

Bio ash formed in wood gasification processes 
includes a notable amount of unburned carbon 
and it could be called as a carbon residue. After 
physical or chemical activation carbon residue  
could be used to replace activated carbon for 
example in wastewater purification processes.  
Carbon residues from gasification process have 
typically lower specific surface area comparing to 
commercial activated carbon. The adsorption  
properties of ash would be better suited if the 
specific surface area would be larger. Chemical 
or physical activation would be required to  
increase the specific surface area of the bio ash. 
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Carbon residue from wood gasification process.
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