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구 분
배출허용기준(ppm)

엄격한 배출허용

기준의 범위(ppm) 적용시기

공업지역 기타지역 공업지역

암모니아 이하2 이하1 1~2

년2005

월 일2 10

부터

메틸머캅탄 이하0.004 이하0.002 0.002~0.004

황화수소 이하0.06 이하0.02 0.02~0.06

다이메틸설파이드 이하0.05 이하0.01 0.01~0.05

다이메틸다이설파이드 이하0.03 이하0.009 0.009~0.03

트라이메틸아민 이하0.02 이하0.005 0.005~0.02

아세트알데하이드 이하0.1 이하0.05 0.05~0.1

스타이렌 이하0.8 이하0.4 0.4~0.8

프로피온알데하이드 이하0.1 이하0.05 0.05~0.1

뷰티르알데하이드 이하0.1 이하0.029 0.029~0.1

발레르알데하이드n- 이하0.02 이하0.009 0.009~0.02

발레르알데하이드I- 이하0.006 이하0.003 0.003~0.006

톨루엔 이하30 이하10 10~30

년2008

월 일1 1

부터

자일렌 이하2 이하1 1~2

메틸에틸케톤 이하35 이하13 13~35

메틸아이소뷰티르케톤 이하3 이하1 1~3

뷰티르아세테이트 이하4 이하1 1~4

프로피온산 이하0.07 이하0.03 0.03~0.07

년2010

월 일1 1

부터

부티르산n- 0.002 0.001 0.001~0.002

발레르산n- 0.002 0.0009 0.0009~0.002

발레르산i- 0.004 0.001 0.001~0.004

부틸알코올I- 4.0 0.9 0.9~4.0

환경부Table 2.1 Designated odorous substances ( , 2007a)
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Odor compound Odor characteristics Threshold(ppm)

Ammonia sharp pungent 1.5

Methyl mercaptan decayed cabbage, garlic 0.00007

Hydrogen sulfide rotten egg 0.00041

Trimethylamine ammonical, fishy 0.000032

Dimethyl sulfide rotten vegetables 0.0030

Dimethyl disulfide vegetable, sulfide 0.0022

Styrene solvent, rubbery 0.035

Acetaldehyde pungent fruity 0.0015

Propionaldehyde irritating, pungent 0.0010

n-Butyraldehyde irritating, pungent taste 0.00067

n-valeraldehyde irritating, pungent odor 0.00041

i-valeraldehyde pungent odor, apple-like 0.0001

Toluene benzene like, paint 0.33

Xylene sweet, benzene like 0.041

Methyl ethyl ketone sweet, minty 0.44

Methyl isobutyl ketone sweet, pleasant odor 0.017

Butyl acetate fruity odor, irritant 0.016

Propionic acid pungent, irritating odor 0.0057

n-Butyric acid unpleasant, putrid odor 0.00019

n-Valeric acid unpleasant, putrid odor 0.000037

Isovaleric acid unpleasant odor, cheese 0.000078

Isobutyl alcohol irritating, slighty musty 0.011

Table 2.2 Odor characteristics and threshold of odor regulation

materials
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Classification Detail technique

Physicochemical

Adsorption (Activated carbon, Ion-exchange resin)

Absorption (Water, Acid/Alkali)

Dilution (Atmosphere diffusion)

Condensation (Cryogenic, Cooling)

Incineration (Thermal, Catalytic)

Oxidation (Ozone, UV, Plasma)

Deodorant (Masking)

Biological

Soil deodorization

Aeration activated sludge

Biofiltration (Biofilter, Biotrickling filter, Bioscrubber)

Table 2.3 Classification of deodorization techniques
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Washing Agent Additives Applications

Water
ammonia, formaldehyde, methanol,

ethanol, acetone etc.

Neutralizing

Agent

H2SO4, HCl ammonia, amines etc.

NaOH, KOH
hydrogen sulfide, mercaptans,

fatty acids etc.

Oxidizing

Agent
NaClO, ClO2, KMnO4

ammonia, hydrogen sulfide,

mercaptans, methyl sulfide,

aldehydes, amines etc.

The others

Reducing Agent(Na2SO3, NaHSO3, Na2S2O3 solution)

Liquid Deodorant(solution of chemical deodorant)

Organic Solvent

Activated carbon suspension

Activated sludge(Biofiltration)

Table 2.4 A kinds of washing agent and applications
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Figure 2.1 Principal feature of a Bioscrubber
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Figure 2.2 Principal feature of a Biofilter
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Figure 2.3 Principal feature of a Biotrickling filter
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Molecular weight 67.452 g/mol

Melting point -59℃

Boiling point 11℃

Vapor pressure, 0℃ 490mm Hg

Solubility limit, aqueous, 25 , 34.5mm Hg℃ ~ 3 g/L

Solubility limit, aqueous, 0~5 , 70~100mm Hg℃ ~ 20 g/L

Solubility limit, hexane, 22℃ ~ 60 g/L

Miscibility limit, liquid-aqueous ~ 60 g/L

Heat of formation 25 kcal/mol

Heat of vaporization 6.52 kcal/mol

Heat of solution 6.6 kcal/mol

Molar absorptivity, E(360nm) 1250㎝-1M
-1

Table 2.5 Physical properties of chlorine dioxide
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Figure 3.1 Photograph of ClO2 generator
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Figure 3.2 A theory of ClO2 generation
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Figure 3.3 Schematic diagram of wet scrubber; (A) water circulation

tank A (B) water circulation tank B (C) rapid mixer (D) spray tower

A (E) spray tower B (F) demister (G) H2S, CH3SH bombe (H) air

compressor (I) blower (J) ClO2 storage tank
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Figure 3.4 Photograph of the wet scrubber
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Figure 3.5 Photograph of Thermal Desorber and GC/FPD

Parameter Conditions

Gas Chromatograph DANI GC-1000

Column DB-1, 30m×0.32mm×1micron

Oven temperature 40 10 /min 230℃ → ℃ → ℃

Injector temperature 70℃

Carrier gas N2

Fuel gas
H2 : 0.29bar

Air1 : 0.19bar, Air2 : 0.61bar

Table 3.1 Analytical conditions of GC/FPD
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Figure 4.1 Reaction velocity of ClO2 concentration change

based on indraft odor gas
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Figure 4.2 Removal patterns of H2S in water washing
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Figure 4.3 Removal patterns of CH3SH in water washing
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Figure 4.4 Removal patterns of H2S in Acid-base solution washing
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Figure 4.5 Removal patterns of CH3SH in Acid-base solution washing
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Figure 4.6 Removal patterns of H2S in aqueous chlorine dioxide

solution washing
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Figure 4.7 Removal patterns of CH3SH in aqueous chlorine

dioxide solution washing
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ClO2 concentration
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Figure 4.10 Removal patterns of H2S based on the change in pH

of aqueous chlorine dioxide
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Figure 4.11 Removal patterns of CH3SH based on the change in

pH of aqueous chlorine dioxide
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