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ABSTRACT 

Biofiltration is fast becoming the technology of choice for the control of the volatile organic 

compounds (VOCs) present in air streams due to its cost-effectiveness. This study was carried 

out to investigate the effects of electron acceptors on the performance of biofiltration process 

treating diethyl ether as a VOC substrate in waste gases. Two trickle bed biofilters with 

pelletized synthetic media were operated co-currently at a empty bed hydraulic retention time 

of 25 seconds, inlet gas flow rate of 8.64 m3/day, nutrient liquid flowrate of 1 L/day. and COD 

loading rate from 1.8 to 7.1kg COD/m3.day. Nitrate and oxygen were used as the electron 

acceptor for the VOC (ether) biodegradation. By increasing the concentration of oxygen in the 

feed to this biofilter from 21% (ambient air) to 50% and 100% while maintaining an influent 

VOC (ether) concentration of 133 ppmv and a feed nitrate concentration of 67mg/ I, the 

performance of the biofilter was not significantly affected. However, the VOC (ether) removal 

efficiencies improved with increasing influent nitrate concentration. which suggest that nitrate is 

a good electron acceptor more than oxygen. It was also found that nitrate was rate limiting as 

a growth nutrient rather than as an electron acceptor. and that resistance to the transport of 

nitrate into the biofilm led to nutrient limitations in the deeper layers of the biofilm. 
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Table 2. Summary of VOC removal efficiency during influent nitrate variations 

Influent concentration 
(ppmv) 

COD loading rate 
(kgCOD/m3-day) 

Influent nitrate concentration 
(mg NO:J-NII ) 

VOC removal efficiency 

67 1.8 

34 
67 

133 
267 

91.8 ± 5.0 
99.2 ± 0.3 
99.9 ± 0.1 
99.8 ± 0.1 

133 3.6 

34 
67 

133 
267 

67.3 ± 7.5 
88.4 ± 5.3 
95.5 ± 1.0 
99.0 + 1.0 

200 5.3 
267 
533 

1067 

98.3 ± 2.2 
98.9 ± 2.4 
98.7 ± 2.6 

267 7.1 
267 
533 

1067 

92.6 ± 3.1 
97.7 ± 2.6 
97.4 ± 2.3 
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Table 3. Summary of VOC removal efficiency during influent nitrate variations 

Influent concentration (ppmv ) VOC removal efficiency Influent COD : N ratio 

67 

91.8 ± 5.0 
99.2 ± 0.3 
99.9 ± 0.1 
99.8 ± 0.1 

133 : 1 
67 : 1 
33 : 1 
17 : 1 

133 

67.3 ± 7.5 
88.4 ± 5.3 
95.5 ± 1.0 
99.0 ± 1.0 

267 : 1 
133 : 1 

67 : 1 
33 : 1 

200 
98.3 ± 2.2 
98.9 ± 2.4 
98.7 ± 2.6 

50 : 1 
25 : 1 
12 : 1 

267 
92.6 ± 3.1 
97.7 ± 2.6 
97.4 ± 2.3 

67 : 1 
33 : 1 
17 : 1 
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effects on VOC(ether) removal 
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