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Kinetic Study of Hydrogen Sulfide Destruction

by Oxidation Reaction Coupling with Surfactant
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Abstract

Many industries and pig farm in Thailand can produce biogas from wastewater system and
manure waste. The biogas is mainly containing methane (CH,) for renewable energy purpose and
energy cost reduction in the process. Biogas from each source has different in hydrogen sulfide (H,S)
contamination level. H,S has been a problem in biogas utilization according to its corrosiveness to all
equipments. Removal of H,S from biogas is very important step for solving the problems and
preventing from equipment damages. Chemical methods by oxidation reaction have been effectively
used for degradation of H,S contamination in gas streams. The aims of this research work were to
study the suitable oxidant from 2 oxidants, sodium hydroxide (NaOH) and sodium hypochlorite
(NaOCl), for H,S oxidation reaction. The effects of 3 surfactants, SDS, CTAB, and Triton X-100, on
H,S oxidation reaction catalysis were tested. Batch reactor was used to perform the H,S oxidation
reaction and kinetic of reaction. The absorption of H,S was studied using simulated gas stream and
biogas from pig farm in semi-batch system and absorption column. Resuits from the batch reactor test
indicated that NaOCl oxidant has more effectively oxidized H.S over than NaOH. The surfactants
were not act as catalyst and not found any enhancement for the 1,5 oxidation reaction. In semi-batch
running with simulated gas stream flowing, NaOCl solution can absorb H,S from gas phase with very
high efficiency and higher effectiveness than water absorbent. The treatment of H,S in biogas from
pig farm using packed column using NaOCl 0.025 mol/l oxidant solution was found very high
efficiency of 90-100% along 1 hr operation. The optimum condition of the NaOC] absorption running
was L/G ratio of 15 Um’ with no flooding. NaOH 0.025 mol/L absorbent has efficiency of 90-100%
for first 30 min and afterward down to 0% with NaOH concentration decreasing to 0 mol/L.. In
conclusion, the NaOCI solution is a suitable oxidant for H,S removal from biogas with lower

consumption comparing to NaOH and no any new pollutant material was generated.
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