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“SIMULTANEOUS BIOHYDROGEN PRODUCTION AND WASTEWATER TREATMENT BY
SELECTIVELY ENRICHED ANAEROBIC MIXED MICROBIAL CONSORTIUM” (BIOSIM)

•• Developing a selectively enriched anaerobic mixed microbial consortium able to metabolize complex, dynamic, unsterile substrates like 
wastewaters resulting significant amount of biohydrogen; 

•• Increasing the hydrogen production yield by optimizing the various physico-chemical parameters that influence the biohydrogen production 
process; 

•• Developing a novel biohydrogen production technology, in order to replace the existing methane production phase used in wastewater treatment 
plants.

Goal of the project: 

Short description of the project: 

•• Developing a microbial consortium able to metabolize organic 
substrates with biohydrogen production 

- CO - University of Politehnica Timisoara,
- P1 - University of Agricultural Sciences and Veterinary Medicine of 
Banat “King Mihai I” Timisoara,
- P2 - National Research Institute of  Development in Electrochemistry 
and Condensed Matter Timisoara.

Project implemented by

01.09.2012 - 15.12.2016

Implementation period: 

Main activities of BIOSIM proposal were:
- Establishing an anaerobic mixed consortia capable of wastewater 
treatment with simultaneous biohydrogen production;
- Determining the influence of different physic-ochemical factors 
influencing wastewater treatment with simultaneous biohydrogen 
production and process optimization;
- Mathematical modeling of the biohydrogen production process 
with the development of a novel microbiological wastewater 
monitoring system and design of a test fuel cell system for the energy 
conversion of the produced biohydrogen.

Main activities: 

Main results  of BIOSIM proposal were:
1. Establishing the ideal starting inoculum capable of wastewater 
treatment with simultaneous biohydrogen production;
2. Design and optimization of the wastewater treatment process in 
order to increase the biohydrogen yield; 
3. Development of a novel microbiological wastewater monitoring 
system and development of a logistics system model.
4. Wide-scale dissemination of the project’s results, materialized 
through 22 articles with an impact factor to 25.

Results: 
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Applicability and transferability of the results: 

BIOSIM proposal combine novel high tech genomic approaches with 
the appropriate pretreatment of wastewaters in order to enhance 
hydrogen gas evolution efficiency in wastewater plants. Important 
efficiency increasing factor is the re-utilization effort (carbon 
mobilization) of the otherwise byproduct anaerobic sludge coming 
out from the bioconversion process. 
Our technology makes possible the determination of the rate of the 
bacterial participants in the consortium. These information provide 
guidelines for the proper adjustment of the conditions in each step of 
biohydrogen formation process. 
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