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Abstract

Sewage treatment systems in cities are considered an odor source. In general, the
public is sensitive to sewage treatment centers(STCs) near their properties due to odors
emitted from some sources, although STCs play an important role in the urban
environment. This study obtained emission characteristics, fractional contributions of odor
compounds, odor reduction rates from different odor reduction equipment in four STCs.
We investigated complex odors quarterly and identified twenty-two odor compounds
from eleven sampling sites at four STCs in Seoul. While a number of compounds were
detected, the concentrations were all lower than regulatory emission standards. Biofilters
were operated as the primary odor reducing equipment in the STCs. All complex odor
concentrations from the odor reduction equipment in the plant were lower than
regulatory emission standards, 500 times lower. The odor reduction rates from equipment
were 53.3~93.7% for biofilters, 79.0% for activated carbon adsorption, 69.2% for UV
deodorant and 92.5% for chemicals washing. In terms of odor emitters,
aldehydesaccounted for the largest contributions of emissions, >50%, followed by
hydrogen sulfide and ammonia. The sum of odor quotient(SOQ) had the following
ranking: STC II > STC I, STC IV > STC IIL

Key words : STC, odor emission contribution, odor reduction rate, aldehydes, SOQ
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Table 1. Summary of analytical methods of odor compounds test

[tems No. of item Sampling method Analytical method
Complex odor 1 aspiration using sampling bag air dilution olfactory method
Ammonia 1 boric acid solution absorption absorptiometric analysis method
Trimethylamine 1 acid filter sampling method head-capillary GC method
Sulfur compounds 4 aspiration using sampling bag cold trap-capillary GC method
VOCs 7 sampling using Tenax adsorption tube cold trap/thermal desorption-GC method
Aldehydes 5 sampling using DNPH cartridge HPLC method
Volatile fatty acids 4 sodium hydroxide solution method head space GC method
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Table 2. Results of main odorous compounds at site of sewage treatment plant

(Unit : Complex odor(times), Amonia(ppm), Sulfur compounds, VOCs, Aldehydes(ppb))

1O No. of  Complex odor Amonia Hydrogen sulfide VOCs Aldehydes
site 1st” 2nd 3rd 4th 1st 2nd 3rd 4th Ist 2nd 3rd 4th Ist 2nd 3rd 4th 1st 2nd 3rd 4th
1 4 4 5 5 01 01 01 01 1302 1.5 72ND ND 1 ND 08 59 49 34
I 2 5 5 6 5 01 01 01 01 ND 29 19 09 ND ND 7 ND 0.7 1.5 3.0 45
3 6 8 10 10 0.1 0.1 0.1 0.1 NDND 3.7 1.0 ND ND 4 ND 0.9 51 6.0 3.6
4 6 8 10 10 0.1 0.1 0.1 0.1 1.2 6.7 9.8 1.7 ND ND 8 ND 28 47 74 10.9
il 5 6 14 6 8 0.1 0.1 0.1 0.1 ND ND 142 ND ND ND 9 ND 2.3 81 54 294
6 4 4 5 5 01 01 01 01 ND 04 02 1.2 ND ND 9 ND 24 64 4.7 11.7
7 3 4 4 3 01 01 01 0.1 05ND 31 0.8ND ND 11 ND ND ND 14 12.6
m 8 4 4 5 3 01 01 01 0.1 NDND ND ND ND ND 21 ND 1.0 10.7 4.7 7.9
9 5 6 5 4 01 01 01 01 NDND ND ND ND ND 5 ND 4.1 6.0 51 7.3
W 10 3 4 4 4 01 01 01 01 NDND 0.2 0.7ND ND 2 ND 08 20 27 7.8
11 3 5 8 5 ND 0.1 01 0.1 04 40 59 NDND ND 2 ND 26 9.2 33 338

1) Sampling date :

1st(3.8~3.9), 2nd(6.17~6.20), 3rd(9.26~9.27), 4th(12.5~12.6)
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Table 3". The odor reduction treatment list according to each facility of STC I

Complex odor dilution ratio(tiomes)

No. of Average
Facility item Treatment type sfte 1st(3/25) 2nd(6/20) 3rd(9/23) reduction
Inf. Bff. Inf. Eff. Inf.  Efr. efficiency(%)
1 208 100 208 144 300 144 44.9
Sewage Biofilter 2 669 448 448 208 448 144 51.5
treatment 3 208 100 144 66 300 100 57.6
4 669 448 448 300 669 208 45.0
5 669 300 669 300 448 208 54.6
Biofilter 6 300 144 300 144 300 100 56.9
Sludge 7 448 144 448 208 300 100 62.7
treatment
Chemical-media 8 448 100 448 100 448 144 4.4
9 1,000 144 1442 300 1442 208 835
Dried sludge (40 040 rant 10 300 66 448 100 208 100 69.2

container

1) This data were produced by STC 1.

- 206 -



T2 ehdth, A A A AAEES 93.1~

94.5% (1t 93.71%) = =A Vrepgrt

osTC | =St EmSTC IV
79.0%
69.2%
]
I
|
Biofilter chemical media UV deodorant Chemical washing

Fig. 1. Odor reduction efficiency of odor
reduction treatment type in each STC.
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Table 4". The odor reduction treatment list according to each facility of STC I

Treatment No. of

Facility item

Complex odor dilution ratio(tiomes)

Average

1st(2/18) 2nd(9/20) 3rd(11/25) reduction

type site ..
Inf.  Eff. Inf. Bff. Inf. R, efficiency(%)
- 1 2,080 100 1,000 66 1,000 66 94.0
Sewage treatment  Biofilter o1 00 1000 66 1442 100 93.9
3 1,442 100 669 44 669 44 93.3
Sludgetreatment Biofilter 4 3,000 208 2,080 144 1,442 100 93.1
5 2,080 100 3,000 208 1,000 66 93.9
Food wastetreatment Biofilter 6 10,000 300 4,481 300 2,080 144 94.5

1) This data were produced by STC II.

Table 5. The odor reduction treatment list according to each facility of STC IV

Complex odor dilution ratio(tiomes)

Average

Facility item Treatment — No. of = &0 /o) ond(6/21)  3rd(10/4) reduction
type site . %)
Inf. Eff. Inf. Eff. Inf. R efficiency(%
Biofilter 1 1000 66 669 66 448 44 91.2
Sewage treatment Chemicals 2 1000 100 1.000 30 669 44 935
washing 3 669 66 669 20 669 44 93.5
. A 1442 173 1442 144 1442 144 89.3
Sludge treatment Blofilter 5 1442 144 1442 144 1.000 100 90.0
Septic tank Chemicals ¢ 9 0a0 907 2,080 207 2,080 173 90.6
Sewage disposal washing

1) This data were produced by STC IV.
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Table 6. Determination of odor-causing compounds using odor quotient

Odor

STC I STC I STC I STC IV

Compounds ~ Threshold 5
(ppb) Ist” 2nd 3rd 4th 1st 2nd 3rd 4th 1st 2nd 3rd 4th 1st 2nd 3rd 4th
NH3 150 0.67 0.67 0.67 0.67 0.67 0.67 0.67 0.67 0.67 0.67 0.67 0.67 0.34 0.67 0.67 0.67
H2S 0.41 1.06 2.52 5.77 7.40 0.98 5.77 19.67 2.36 0.41 0.00 2.52 0.65 0.49 4.88 7.44 0.86
Toluene 330 0.00 0.00 0.01 0.00 0.00 0.00 0.02 0.00 0.00 0.00 0.03 0.00 0.00 0.00 0.00 0.00
Butyr acetate 8 0.00 0.00 0.04 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
AA 1.5 0.53 2.38 2.29 0.00 1.20 3.66 3.29 491 0.58 3.33 1.93 1.98 0.90 3.04 1.57 0.00
PA 1.0 0.00 0.60 0.50 0.00 0.37 0.67 0.33 2.53 0.83 0.83 0.53 0.90 0.35 1.20 0.00 0.45
BA 0.67  0.00 0.00 0.35 5.27 0.00 0.00 0.00 10.30 0.00 0.00 0.40 7.31 0.00 0.00 0.00 5.82
i-VA 0.1 0.00 3.67 9.01 3.00 3.33 5.67 587 7.67 0.00 2.33 0.03 5.00 0.00 0.00 6.52 11.00
n-VA 0.41  0.00 0.00 0.58 0.00 0.00 0.00 0.01 0.81 0.00 0.00 0.01 0.00 0.00 0.00 0.01 2.08
S0Q - 2.26 9.24 19.22 16.34 6.55 16.44 29.86 29.25 2.49 7.16 6.12 16.51 2.08 9.79 16.21 20.88

1) Sampling date :
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