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ABSTRACT 

 

 

Study of hydrogen sulfide, the toxic and corrosive gas, removal from biogas by the 

biofilter was conducted in this research. The experiment was devided into 3 parts. In the first part, 

the suitable culture was screened from packing materials of 4 biofilters used at different piggery 

farms. Two potential cultures, namely RB1 and CM1, were obtained and identified using the 

molecular technique to be 99% and 98% similar to Bacillus megaterium and Paracoccus sp., 

respectively. Comparison of the growth rate showed that maximum amount of CM1 on the plastic 

packing material was found after 3 days of inoculated and equal to 1.13 x 1010 cfu/l of packing 

material, which was 1.79 x 104 times higher than that of RB1. Moreover, CM1 was also found to 

be able to oxidize thiosulphate to sulphate at the higher rate than RB1. Thus CM1 was selected to 

be used in the second part of experiment, in which performance of the lab-scale biofilter in 

removing H2S from the real biogas was investigated. Effects of 3 factors, i.e. type of packing 

material, space velocity (SV), and rate of water spraying, on the biofilter efficiency in removing 

H2S were studied. The experiments were designed using the Factorial design of experiment. Two 

levels of each studied factor (designated as high and low) were used and each condition was done 

in duplicate resulting in 16 experiments being conducted. At SV = 10 h-1, H2S was completely 



 
 

removed whilst at SV = 50 h-1, H2S removal efficiency was lower than 70%. This showed that SV 

was the factor that significantly affected H2S removal efficiency. In addition, interaction between 

type of packing material and rate of water spraying was also found. Higher H2S removal 

efficiency was observed when plastic was used with higher rate of water spraying, whereas H2S 

was removed to the greater extent at lower rate of water spraying using ceramic as the packing 

material. Less than 1% of SO3
2- was found as the end product of H2S oxidation, whilst amounts of 

SO4
2- and S0 depended on the operated SV. SO4

2- and S0 were observed as the main and product 

when biofilter was operated at low SV (10 h-1) and high SV (50 h-1), respectively. Compared to 

other cultures reported to remove H2S efficiently, e.g. T.thioparus, biofilter inoculated with CM1 

could be operated at higher H2S loading rate. The optimum SV was determined by operating 

biofilter at SV equal to 20, 30, and 40 h-1 in the third part of experiment. As H2S concentrations 

generated during these experiments was relatively low (769  1474 ppmv compared to 1213  

4795 ppmv detected at previous experiments), H2S was found to be completely removed at all 

studied SV levels. Nevertheless, the biofilter inoculated with CM1 was recommended to be 

operated at SV = 20 h-1 to assure the complete H2S removal. 

 

 

 

 

 

 

 

 

 

 

 

 


