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Abstract of the doctoral research 

Industrial waste gases fermentation can pave the way for the de-fossilization of the 
chemical industry. Carbon dioxide (CO2) and hydrogen sulfide (H2S) are concomitantly 
emitted from several industrial sectors. The first can serve as a carbon source for 
commodity chemicals production through fermentation, whereas the second is a 
potential inhibitor of such bioproduction processes, as well as a corrosive agent.                                         
In this thesis, we placed electrochemical treatment at the core of a three process 
treatment train, to enable efficient H2S removal while unlocking the full potential of CO2. 
First, we proposed the connection of an alkaline H2S absorption unit with an electrolysis 
unit for simultaneous HS─ removal, by oxidation to S0, and NaOH recovery. Next, we 
studied the impact of the electrode catalyst choice on the activity towards HS─ oxidation 
and the stability under high sulfide and alkaline conditions. Following, we applied the 
proposed electrochemical system for the treatment of an industrial sulfidic spent caustic 
stream (SCS), in order to verify industrial relevance and scalability. To identify the extent 
of gas pre-treatment required prior to H2/CO2 fermentation, we studied sulfide inhibition 
of the fermenting microbial communities, first in flask experiments and then, in a 10-L 
scale fermentation,  boosted by electrolytically-produced H2.  
We concluded that electrochemical treatment has the potential to enable bioproduction 
from fouler industrial gas emissions, while simultaneously providing the treatment 
concept with on-site recovery of commodity chemicals, such as NaOH and H2. 
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