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Active carbons gained significant interest as catalysts and catalyst supports on 
oxidation of hydrogen sulphide, and sulphur dioxide, decomposition of hydrogen 
peroxide and oxidation of some organic compounds due to their high surface area, 
high chemical stability and favourable price. The catalytic performance of carbons 
can be significantly improved by introducing foreign atoms, such as nitrogen and 
oxygen. 

Activated carbons of nuts shells origin (CAi) were used in this study. Before 
modification with urea, samples of carbons were oxidized with 36% H2O2. To 
introduce nitrogen groups, the oxidized carbons (CAO) were treated with urea. The 
samples impregnated with urea were heated in nitrogen at 500°C (CAON5) and 
800°C (CAON8). 

The elemental analysis shows a significant increase in nitrogen content for 
oxidized samples after modification with urea. As expected, the nitrogen content is 
lower for samples treated at a higher temperature. The nitrogen species formed at a 
lower temperature such as amines, amides, nitriles are not stable at higher 
temperatures or are transformed into more stable species such quaternary and 
pyridine types. After treatment at 800°C quaternary and pyridine type nitrogen are 
expected to be present in the carbons. 

 
Parameters of porous structure, calculated from nitrogen adsorption isotherms. 

 
Sample SBET,  

m2/g 
CBET Vs,  

cm3/g 

Vme, 
cm3/g 

Vmi, 
 cm3/g 

Rmi,  
nm 

Ea, 
 kJ/mol 

CAi 1065 1027 0.709 0.434 0.27 0.618 19.26 
CAO 811 2797 0.334 0.025 0.31 0.580 20.55 

CAON5 847 1410 0.465 0.020 0.27 0.592 16.04 
CAON8 726 2217 0.325 0.063 0.26 0.616 20.59 
 

The applied treatments changed the porosity of the samples. Oxidation resulted in a 
25% decrease of the surface area as a result of pore walls and micropores blockage by 
functional groups. These modified activated carbons are supposed to be used for 
treatment of sulphurous water. 


