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Removal of Malodorous Gases Emitted from a Wastewater Pumping Stations by Biological Methods.
Ryu, Hee Wook*. Department of Chemical and Environmental Engineering, Soongsil University, Seoul 156-
743, Korea — To select a promising technologies for removal of odorous gases emitted from a wastewater
pump station, four methods such as activated carbon (A/C) adsorption, chemical absorption (acid and alkali
scrubber), and two biofilters (polyurethane (PU) and worm cast) were investigated. The average odor removal
efficiencies in the PU biofilter and A/C column was over 98%, but in a worm cast biofilter and chemical
absorption were below 60-80%. The removal efficiency of PU biofilter was very stable (about 98-99%) in the
range of retention times of 4-36s, and a maximum elimination capacity was 1.6x10” OU-m™>h™'. Deodoriza-
tion costs for an activated carbon adsorption and a biofiltration method were investigated. With increasing
odor intensity, the operating cost of the A/C column increased linearly, but the operating cost of the biofilter-
ation increased slightly. The capital cost in a biofilter is about two times higher than that in an A/C column,
but the operating cost is very lower than that of in A/C column. In conclusion, the biofiltration was evaluated
one of the most promising technologies to control odor in a wastewater pump station.
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Fig. 1. Deodorization by an activated carbon column. Symbols:
@: inlet odor concentration, (tm): outlet odor concentration, and
[]: removal efficiency.
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Fig. 2. Elimination capacity per unit volume of an activated
carbon.
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Fig. 3. Deodorization by wet scrubber. Acid solution 0.1 N
H,SO, and alkali solution 0.1 N NaOH. Symbols: @: inlet odor
concentration, (tm): outlet odor concentration, and [J: removal
efficiency.
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Fig. 4. Deodorization by a warm cast biofilter. Symbols: @:
inlet odor concentration, (tm): outlet odor concentration, and [1:
removal efficiency.

12000

@) L —— a0 | 100
10000

8000

6000

4000

Odor concentration (OU'm'3)
Removal efficiency (%)

3000

2500

2000

1500

1000

500

Elimination rate (OU-min™")

0 I ! L ! ] ! !
0 5 10 15 20 25 30 35 40

Time (d)
Fig. 5. Deodorization by a PU biofilter (a) and elimination rate

(b). Symbols: @: inlet odor concentration, (tm): outlet odor
concentration, [1: removal efficiency, and A : elimination rate.
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Fig. 6. Deodorization with various retention times of odor
gases in a PU biofilter. Symbols: @: inlet odor concentration,
(tm): outlet odor concentration, and [J: removal efficiency. EBRT:
Empty Bed Retention Time.
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Table 1. Design criteria for removal of odorous gas emitted
from a pumping station.

Design parameters A/Ccolumn PU Biofilter

Gas flow rate (m>min’!) 1,000 1,000
Odor intensity (OU-m™) 200~2,000 200~2,000
EBRT (s) 2.5 8
Removal efficiency (%) 95 > 95>
Packing volume (m?) 42 133
Maximum elimination capacity 3.9%10° B

at breakthrough point <X
Maximum odor removal rate 3.2%10°
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Fig. 8. Comparison of total cost for deodorization between A/C
column and a biofilter. Odor unit (OU/m>): @: 200, </: 400, W
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