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Biogas desulfurization through sulfide-oxidizing bacteria grown on 
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Background and Objective
Hydrogen sulfide (H2S) 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
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Results & Discussion

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 5-10× diluted centrate, where biological sulfide oxidation became the dominant H2S 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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1. Enrichment SOB from different environmental samples 

* MM: mineral medium, CM: centrate, CM0-CM20: SOB grow on centrate of 0-20× dilution 

1. Enrichment of mixed sulfide oxidizing bacteria

Figure 1: Microbial community of mixed sulfide oxidizing bacteria from different inocula.

Sulfuricurvum exhibited a competitive disadvantage when coexisting with Halothiobacillus and Sulfurimonas. 
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2. Specific sulfide-oxidation activity of enriched SOBs 

Figure 2: Activity of SOB from different environmental samples. 

4. Competition of indigenous bacteria in centrate

Figure 4: The microbial community structure of SOB cultivation on centrate.

3. Performance of SOB cultured on centrate

2. SOB cultivation on centrate as alternative to mineral medium

? Ammonia toxicity 

? Indigenous microbial competition

Figure 3: Performance of SOB cultured on centrate, showing (a) H2S consumption, (b) SO4
2 variation,

(c) sulfur component in liquid fraction during cycle 4, and (d) pH variation.

✓ Centrate at 2×, 5×, 10×, and 20× dilution can be an alternative culture medium for SOB.

✓ The digestate provided a certain buffering capacity and helped prevent a rapid drop in pH.

✓ H2S removal at high centrate concentrations was dominated by physicochemical pathways.

Bio-sludge and waste activate 
sludge exhibited the highest sulfide

oxidation activity. 

Figure 5. Metabolic response of SOB to centrate. (a) KEGG pathway analysis, and (b) predicted functional gene profiles related to 
sulfur metabolism.

Biological oxidation and assimilation became 
the primary mechanism at higher dilution 

centrate
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