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Elimination capacities of toluene and ammonia in
the bio—filter system depending on type of media
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Abstract : Contribution of immobilized media with bacteria to the odor removal was evaluated in a lab scale bio-filter com-
pared to that with sponge or ceramic media without the immobilized bacteria, Candida tropicalis for volatile organic compounds
and ammonium oxidizing bacteria (AOB) for inorganic compounds were used as seeds in lab-scale bio-reactors, Three different
type of media in the bio-reactors that immobilized bioreactor (IBR), sponge bioreactor (SBR), and ceramic bioreactor (CBR) were
examined, respectively, An empty bed contact time (EBCT) of the bio-filters was fixed as 60 seconds, and the inlet concentration
of toluene was changed from 20 ppm to 200 ppm to observe the removal efficiency depending on the concentrations, As a result,
the maximum elimination capacities of IBR, SBR, and CBR were 166 g/m®/hr, 138 g/m?/hr, and 138 g/m?/hr, respectively,

In addition, toluene as an organic compound and ammonia as an inorganic compound were applied together with different inlet
concentrations varied from 80 ppm to 250 ppm of toluene and from 2.5 ppm to 40 ppm of ammonia, The toluene maximum elimi-
nation capacities in IBR, SBR, and CBR were 97 4 g/m®/hr, 59 5 g/m3/hr, and 81 .9 g/m®/hr, respectively. The ammonia maximum
elimination capacities were reached as 7.2 g/mé/hrin IBR, 6.6 g/m®hr in SBR, and 7.0 g/m%/hr in CBR,
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Table 1. Composition of nutrient solution for C. tropicalis

Compemant Concentration Compoment Concentration
(mg/L) (mg/L)

NaH,PO, 78 FeSO, - 7H,0 2.5

Na,HPO, 89 MnCl, - 4H,0 1.8

KH,PO, 1,360 CuCl, - 2H,0 0.2

KNO, 3,030 ZnSO4 - 7H,0 0.4

CaCl, - 2H,0 15 CoCl, - 6H,0 0.4

MgSO, - 7H,0 33 NiCl, - 6H,0 0.2
H,BO, 0.2
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Table 2, Composition of nutrient solution for ammonia oxidizing
bacteria

Component Concentration (mg/L)
(NH,) SO, 470

MgSO, - 7H,0 510
NaH,PO, 780
Na,HPO, 890
NaHCO, 1,000

CaCl, - 2HO 0.98

FeSO, - 7H,0 2.5

CuCl, - 2H,0 0.9
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Fig. 1. Schematic diagram of IBR, SBR and CBR for toluene and
ammonia removal
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Table 3, Gas chromatography condition for toluene analysis

Parameters Condition
Detector FID
Carrier gas He
Column 80/100 Porapak Q
Flow rate 50 ml/min
Oven temperature 100 €
Detector temperature 200 €
Injector temperature 200 C
Injection volume 1ml
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