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ABSTRACT

An odor prevention facility was installed and operated in a sewage treatment plant in Sejong City to reduce the odors

generated during sewage and food waste treatment. High concentrations of odor were generated in the sludge treatment and

solidification facilities in the sewage treatment plant. There was a limit to the deodorization treatment of odor prevention

facilities.

In the sewage treatment plant, 22 kinds of compound odors and designated odorous substances were measured. Designated

odor substance concentrations were measured by liquid and gas chromatography. Trimethylamine, hydrogen sulfide, aldehyde

and the like were measured and analyzed. Odor intake and outlet odor were measured and analyzed. The problem was

confirmed by a high concentration of odor in the sludge treatment facility and a duct installation and airtight structure, which

are odor collection facilities, were improved in the treatment process. After analyzing the results, the existing biofilter in the

odor prevention facility was removed since it didn’t have any deodorizing effect. The demister, chemical cleaning facility, and

activated carbon adsorption process had deodorizing effects. It was found that the chemical cleaning facility was suitable for

neutralizing and oxidizing 98% of complex odor and 99% of designated odor after improvement.
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Fig. 1 Flow chart of domestic sewage treatment facility
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Table 1 Average Complex Odor Concentration of Major Works of Sewage Treatment Plant (STP)

Division Inlet Pretreatment Bioreaction Sludge Food waste Digrster Solidification
Maximum 300 448 1,000 14,422 2,080 6,694 300
Minimum - 144 100 300 208 100 208
Average 300 299 352 2,452 697 2,298 239
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Table 2 Designated odor concentration at the odor source of STP

(Unit : ppb)

Designated odor substances Inlet Pretreatment | Bioreaction Sludge Food waste Digrster | Solidification |  Average
ammonia 13 19 4 69 10 - 33,861 3,105
Trimethylamine 1 - 1 3 3 - 3 2
Hydrogen sulfide 95 45 201 1,726 11 20 - 565
Methyl mercaptan 19 15 31 334 29 43 - 117
Dimethyl sulfide 12 8 72 41 2 3 3 24
Dimethy! disulfide - - 1 17 10 25 1 9
Acetaldehyde 1,806 4,037 36 900 267 3,451 28 1,477
Propionaldehyde 75 161 8 23 44 97 4 57
Butyl aldehyde 74 118 15 42 24 45 14 50
n-valeraldehyde 10 15 3 4 - 7 - 5
i-valeraldehyde 39 75 - 15 2 23 - 22
Styrene - - - - 4 - - 1
toluene 10 42 25 77 22 3 353 70
Xylene - 22 - 2 8 - 7 6
Methyl ethyl ketone - 20 - 12 28 3 13 13
Methyl isobutylketone - 2 - - - - - 0
Butyl Acetate - 3 - - 2 - - 1
i-butyl alcohol - - - - 6 - - 1
Propionic acid - - - - - - - -
n-butyl acid - - - 19 - - - 6
n-valeric acid - 14 - - - - - 2
i-valeric acid - - - - - - - -
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from biofilter
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Table 3 Designated concentration of odor substances in the inlet and outlet of the biofilter

(Unit : ppb)
Inlet Outlet .
. Efficiency
Designated odor substances A B C Contribution A B c Contribution (%)
(%) (o)
ammonia - - 5 0 - 83 - 0 -1,560
Trimethylamine 1 1 - 1 2 - - 1 -50
Hydrogen sulfide 76 642 1,421 60 72 427 873 49 36
Methyl mercaptan 90 64 - 25 90 50 - 29 9
Dimethyl sulfide 15 36 - 0 15 25 - 0 22
Dimethyl disulfide 8 - - 0 8 - - 0 0
Acetaldehyde 93 46 12 1 74 51 8 1 12
Propionaldehyde 10 - 6 0 15 - - 0 6
Butyl aldehyde 31 1 1 56 7 - 2 -97
n-valeraldehyde 7 - - 0 - - - - 100
i-valeraldehyde 6 - - 1 - - - - 100
Styrene - - - - - - - - -
toluene 10 30 60 0 10 30 60 0 0
Xylene - - - - - - - - -
Methyl ethyl ketone 10 - - 0 10 10 - 0 -100
Methyl isobutylketone - - - - - - - - -
Butyl Acetate - - - - - - - - -
i-butyl alcohol - - - - - - - - -
Propionic acid - - - - - - - - -
n-butyl acid - - 179 11 - - 227 17 -27
n-valeric acid - - - - - - - - -
i-valeric acid - - - - - - - -
sum - - - 100 - - - 100 21
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Fig. 3 Neutralization test results of methyl mercaptan and

sodium hydroxide

CHgsH + NaOH — CHgsNa + Hzo

CHsSH + 3NaOCl — CHsSOs + 3NaCl

(CHg)QS + 3NaOCl — (CHg)zSOg + 3NaCl

CHsSSCHs + 6NaOCl — 2CH3SOs + 6NaCl
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Table 4 Deodorization treatment facility complex odor of food
waste treatment facility

(Unit : times)
Division | First [Second| 3rd | 4th | 5th | 6th | 7th |Average
Inlet | 10,000| 4,481 |10,000(10,000|3,000 | 4,481 |4,481| 6,635
Outlet 300 144 208 144 | 100 | 100 | 100 157
Efficiency| o7 | 97 | o5 | 99 | 97 | o3 | o8 | o8
(%)
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inlet and outlet of the food deodorization facility

A}, pH=

(Unit : ppb, ppb/ppb, %)
Designated odor substances folet Outlet Efficiency
Concentration | intensity contribution | Concentration | intensity contribution

ammonia 1,500 1 0 - - - 100
Trimethylamine - - - - - - -
Hydrogen sulfide 3,960 9,659 79 - - - 100
Methyl mercaptan 180 2,571 21 - - - 100
Dimethy! sulfide 10 3 0 - - - 100
Dimethy! disulfide 15 7 0 - - - 100
Acetaldehyde 70 47 0 50 33 77 29
Propionaldehyde 10 10 0 10 10 23 0
Butyl aldehyde - - - - - - -
sum - 12,298 100 - 43 100 99.6
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