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Abstract

The research objectives were to develop microbial capacity for hydrogen cyanide odor
removal by fixed-film bioscrubber system and to study the appropriate and optimum operating
parameters for bioscrubber system. Mixed culture of Agrobacterium tumefaciens SUTS 1 and
Pseudomonas monteilii SUTS 2 showed high removal capacity of potassium cyanide solution was
developed by cell immobilization on packing materials in fixed-film bioscrubber. The optimum
operating parameters in the system exhibited almost 100% hydrogen cyanide removal were 104
ml/min of HCN gas flow rate, 20 ml/min of liquid media flow rate and 2.04 min of empty bed
retention time. Under optimum conditions, the 24 hours continuous short term period experiments
were set at 10, 20, and 30 ppm and sampling at 0, 6, 12, and 24 hrs of study. The residual cyanide,
ammonia, and nitrate were analyzed. The results showed this fixed-film bioscrubber system
obtained almost 100% removal efficiency at 10 ppm within 6 and 12 hrs of study whereas its
efficiency dropped to 98% at 24 hrs with 0.2 ppm of residual cyanide. At 20 ppm of hydrogen
cyanide, the system revealed the decreasing removal efficiency that was 97% with 0.6 ppm of
residual cyanide at 24 hrs. At 30 ppm, the system enhanced the removal efficiency up to 98% with
0.6 ppm of residual cyanide at the end of study. After that, the 72 hours continuous long term
period experiment was set at 10 ppm obtained the optimum efficiency in short term period
experiment. This fixed-film bioscrubber system showed almost 100% removal efficiency with no
residual cyanide at all periods of time; therefore, the hydrogen cyanide gas was increased to 30
ppm for finding the optimum efficiency. The bioscrubber system still revealed the same removal
efficiency that was 100% with no residual cyanide. In addition, cell weights of mixed culture
immobilized on packing materials were in the trend of increasing. The ammonia did not detect in
all experiments whereas the nitrate concentration depended on the hydrogen cyanide removal
efficiency. Therefore, it can be concluded that the mixed culture of Agrobacterium tumefaciens
SUTS 1 and Pseudomonas monteilii SUTS 2 in fixed-film bioscrubber system exhibited the

optimum removal efficiency for hydrogen cyanide odor.





