the international
water association

Biogas desulfurization through sulfide-oxidizing bacteria grown on
cow manure digestate as a circular nutrient source

Yali Zhu'?", Patricia Ruiz-Ruiz?, Cagri Akyol, Hongzhen Luo?, Erik Meers?, Jo De Vrieze??

1 Laboratory for BioResource Recovery (Re-Source), Department of Green Chemistry and Technology, Faculty of Bioscience Engineering, Ghent University, Coupure Links 653, Ghent 9000, Belgium
2 Center for Microbial Ecology and Technology (CMET), Ghent University, Frieda Saeysstraat 1, B-9052 Gent, Belgium
3 Centre for Advanced Process Technology for Urban Resource recovery (CAPTURE), Frieda Saeysstraat 1, B-9052 Gent, Belgium
*Corresponding author’s e-mail: yali.zhu@ugent.be

— Background and Objective

Hydrogen sulfide (H,S) limits biogas utilization due to toxicity and corrosion. Biological desulfurization by sulfide-oxidizing bacteria (SOB) is a sustainable alternative to
conventional treatments but typically requires nutrient supplementation. This study investigates cow manure digestate as a low-cost medium for SOB cultivation, assessing
the effects of ammonia and microbial competition.

- Materials & Methods

1. Enrichment SOB from different environmental samples 2. SOB cultivation on centrate as alternative to mineral medium
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1. Enrichment of mixed sulfide oxidizing bacteria 2. Specific sulfide-oxidation activity of enriched SOBs
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Figure 1: Microbial community of mixed sulfide oxidizing bacteria from different inocula. z
exhibited a competitive disadvantage when coexisting with Halothiobacillus and Sulfurimonas. Figure 2: Activity of SOB from different environmental samples.
3. Performance of SOB cultured on centrate 4. Competition of indigenous bacteria in centrate
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— Conclusions

Highly active sulfur-oxidizing bacteria (SOB) consortia were successfully enriched from multiple environmental sources, with bio-sludge and waste activated sludge showing the highest
sulfide oxidation activity. SOB remained active in 5-10x diluted centrate, where biological sulfide oxidation became the dominant H,S removal pathway. Centrate also provided
buffering capacity against pH decline. These results highlight cow manure digestate as a promising low-cost nutrient source for sustainable biological biogas desulfurization.
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