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Abstract

This research aims to develop the capacity of the fixed-film bioscrubber system and to study
the optimum operating conditions of the system for removal of hydrogen cyanide and hydrogen
sulfide gas mixtures. The microbial consortium was composed of a mixed culture Agrobacterium
tumefaciens SUTS 1 and Pseudomonas monteilii SUTS 2 for hydrogen cyanide removal and a mixed
culture Acinetobacter sp. MU1_03 and Alcaligenes faecalis MU2_03 for hydrogen sulfide removal.
This consortium was immobilized on packing materials and packed inside a glass column for system.
The short term periods were set continuously 24 hours to test the optimum conditions. Under certain
conditions; 250 ml/min of gas flow rate, 10 ml/min of liquid flow rate and 50.91 s of empty bed
retention time, the system exhibited more than 99.99% of gas removal at 10 ppm within 12 hours for
hydrogen cyanide removal and 6 hours for hydrogen sulfide removal. Then, these conditions were
set for 10 days continuous long term period experiment to obtain the optimum efficiency. This fixed-
film bioscrubber system showed 80-90% removal efficiency of hydrogen cyanide and 40-50%
removal efficiency of hydrogen sulfide. It revealed high removal efficiency of hydrogen cyanide that
was 96.91% with 0.3 ppm of cyanide gas outlet within 48 hours of study while sulfide gas was
eliminated rapidly within 48 hours but showed only 52.17% with 5.5 ppm of sulfide gas outlet and
then the removal efficiency was decreased thereafter. In addition, the cells of mixed culture
immobilized on packing materials were in the trend of increasing about 10> 10° CFU/ml. The by-
products compounds in the form of residual cyanide, ammonia, nitrate, and sulfate were found

depending on hydrogen cyanide and hydrogen sulfide degradation.
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