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Function and specifications: dopetac sulfo 100® for desulfurisation of 
technical gases 
 
Dopetac sulfo 100 ® is a highly activated carbon with a pellet diameter around 4 mm.  
Due to its high adsorption capacity it is used for gas cleaning.  
Dopetac sulfo 100 ® is manufactured from renewable materials. 
Wood charcoal and a sugar based binder are used to produce the carbon pellets in a high temperature 
water vapour activation process. 
 
 Good mechanical properties and low pressure drop are characteristic for this carbon. 
As a result of the specific production process and the addition of doping agents, the activated carbon 
includes catalytic centres within its highly porous matrix.  The doped activated carbon contains a large 
number of freely accessible micropores (<2 nm) within its matrix. This results in high physical adsorption 
as well as a very good chemical adsorption performance, for compounds such as hydrogen sulphide 
(H2S). 
 
The H2S diffuses into the carbon structure whilst the gas is flowing through the 
carbon bed. In the first step it is physically adsorbed in the micropores and then 
reacts on the catalytic centres due to chemical adsorption.  Gaseous H2S is oxidised to solid sulphur (S) 
with Oxygen (O2)  which is then deposit in the pore structure. 
  
Under favourable conditions the activated carbon dopetac sulfo 100 ® is able to bind up to 100 mass% S. 
This means that 1 g activated carbon can be bind 1 g S due to the high pore volume.  The mass of the 
carbon pellets will increase due to the mass of S adsorbed. 
 
Using dopetac sulfo 100 ® for desulfurisation is only possible in the presence of oxygen. O2 is 
needed for the conversion of H2S as shown in the following reaction 
 
H2S + ½ O2 ―> S + H2O 
 
Without O2 no reaction can take place on the carbon surface. 
 
Additional advantages of the doped activated carbon in comparison to impregnated carbon are: 
 
· No closing of the micropores by additional impregnation 
· Very big micro pore volume 
· Effective loading with a short dwell time 
· Effective sorption catalysis, even at room temperature 
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SPECIFICATIONS 
 
For the oxidation of H2S on the activated carbon O2 is needed as shown the reaction above. 
The stoichiometric ratio (volume ratio) O2/H2S theoretically is 1:2. For practical purposes with activated 
carbon a ratio about 5:1 v/v required. As a consequence it is necessary to dose O2 or air 
into the biogas via a separate injection/dosing system. 
 
The carbon life time depends on the average H2S concentration. 
Adsorption capacity is dependent on the relative humidity of the gas being treated.  A relative humidity 
(RH) of 50% is required to achieve optimal H2S removal.  As RH increases the removal capacity decreases. 
 
 At 100 % relative humidity the H2S removal performance of the carbon can decrease by up to ~ 35 % of 
that expected at 50% RH. 
 
Also the presence of other contaminants in the gas stream can further reduce the H2S removal capacity. 
 
If the relative humidity of the biogas is above 60 % at the gas outlet of the adsorption vessel additional 
oxygen is needed for H2S removal.  
 
The following O2 content must be present in the biogas at RH’s of: 
 
up to 60% RH 0,5 Vol.%O2 

up to 80% RH 0,8 Vol.%O2 

up to 90% RH 1,0 Vol.%O2 

 
A maximum of  ≥95 % at the gas outlet of the adsorption vessel must be maintained.  If under normal 
circumstances RH exceeds 95% at the adsorption vessel outlet then this must be reduced via either 
moisture removal or addition of superheat to the biogas. 
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Diagram of O2 requirement in relation to the relative humidity and S content of the biogas. 
 
1 Area of operation with low O2 content 

2  Area of operation with small O2 content 

3 Area of Operation with optimal O2 content 

4 Area of operation with raised O2 content 

5 Area of operation with condensate generation i.e. Dew Point 
 
The preferred area of operation is between points 2 and 3. 
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