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Motivation 
H2S is a toxic, odorous and corrosive gas, which contributes to air pollution, acid rain and smog. The 
biotechnological desulfurization technology is a sustainable alternative compared to commonly used physio-
chemical process to desulfurize gas streams. It uses natron-alkaline conditions to remove H2S from the gas stream 
and sulfide oxidizing bacteria (SOB) to convert the H2S to elemental sulfur (S0). This research focusses on 
increasing the sustainability of the process by supressing the formation of the unwanted by-products sulfate and 
thiosulfate as these require caustic addition and produce a bleed stream.  
 
Technological Principle  
 

First, H2S containing gas is counter-currently contacted with a mildly  alkaline bicarbonate solution (lean solution) 
in an absorber column where the H2S is dissolved into the solution and reacts with CO32- to sulfide (HS-):  
H2S (aq) + CO32-  HS- + HCO3- 
 
Subsequently, SOB convert the sulfide to 
sulfur with the controlled addition of air in 
a bioreactor:  
HS- + ½ O2 + HCO3-  S0 + H2O + CO32- 

 
The regenerated solution is recycled to the 
top of the absorber again. Sulfide can also 
be oxidized to either sulfate (biologically) 
or thiosulfate (chemically): 
HS- + 2O2  SO42- + H+  
HS- + O2  ½ S2O32- + ½ H2O 

 
 
 
 
In both reactions CO32-, which is used in the absorber, is not regenerated and as a 
consequence caustic (NaOH) addition to the bioreactor solution is needed. Moreover, 
(thio)sulfate needs to be removed from the system via a bleed (waste) stream. Both 
caustic consumption and bleed stream formation contribute to operating costs of the 
process and impair its sustainability. In order to optimize the biodesulfurization 
process and make it more sustainable, by-product formation should be minimized by 
maximizing the selectivity for sulfur formation. A new process line-up was proposed, 
using an anaerobic bioreactor in between the absorber and the aerobic bioreactor (see 
figure).   This should lead to a  higher process efficiency  because both sulfate and 
thiosulfate productions will be lower.  
 


	Motivation
	Technological Principle

