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Table 1.

Threshold for each Specified Offensive Odor Substances

Threshold Threshold
No. Classification No. Classification
(ppm) (ppm)
1 Acetaldehyde 0.002 12 | Methyl mercaptane 0.0001
2 Ammonia 0.1 13 Propionaldehyde 0.002
3 i-Butanol 0.01 14 Propionic acid 0.002
4 i-Butyl acetate 0.008 15 Stylene 0.03
i-Butyraldehyde 0.0009
5 16 Toluene 0.9
n-Butyraldehyde 0.0003
6 n-Butyric acid 0.00007 17 Trimethylamine 0.0001
7 Dimethyl disulfide 0.0003 18 i-Valeraldehyde 0.0002
8 Dimethyl sulfide 0.0001 19 n-Valeraldehyde 0.0007
9 Hydrogen sulfide 0.0005 20 i-Valeric acid 0.00005
Methyl ethyl . .
10 0.44 21 n-Valeric acid 0.0001
ketone
. m-Xylene 0.041
Methyl isobutyl
11 0.2 22 o-Xylene 0.38
ketone
p-Xvlene 0.058




2.2.2. &% (Concentration)

TET dAFY F3 Fo SAste AEY Bl 28-S EAstE dolth o8 THA] @9
E AMgSt T8 92 AFNESWt%), AFNEE(VE), 25Y B(EEE) 5] o]&d
o 714 o HEA Y s E40] Yol S E v= @ Es @993 F3(Vol/Vol)
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23. 74 oF #AIYH

A Sl e THGAH ) o wet GHE #Esta o, 3 FoF A -HA T
o &g HE, Alexd wet "FHFFAF7IE, & FEst B3} 2 AAFdHEL 22
FES APsta ok EFeHE AFAST oFH AERE AFHAA FFH T2 st WA
7F A8 YA s wrkA] FJA5HS W] sMuFE S5 IR THOE £45)
), AZtHAEAL 77 EAHCE sty 1 H-2 Table 29} 2t}

o]9} o] HAl oFH FEHE AFE AF T AP oA 4 A3 of a1, =3t T
At E 545 7H oFF dQls B4 8t doll gAY Atk oleF & EAE sAsET] 9
st Be ATAELS Ut WS AFsta Aok N&AAH, 2015 H @B,
2016; = H37 78+, 2021

Table 2. Analysis method of odor compounds

Compound

Ingredients

Analysis method

Complex odor

Complex odor

Air dilution olfactory method

Ammonia

Ammonia

Ultraviolet/visible spectrometry

Trimethylamine

Trimethylamine

Headspace-Gas chromatography
(Nitrogen-phosphorus detector)

Sulfur compounds

Hydrogen sulfide,
Methyl Mercaptan,
Dimethyl disulfide,
Dimethyl sulfide

Thermal desorption-
Gas chromatography
(Flame photometry detector)

Fatty acids

Propionic acid, Butyric acid,

n-valeric acid, i-valeric acid

Headspace-Gas chromatography

(Flame ionization detector)

Aldehydes

Acetaldehyde, Propionaldehyde,
Butyraldehyde, i-valeraldehyde,
n-valeraldehyde

High performance liquid
chromatography

Volatile Organic

Compounds

Styrene, Toluene,
Xylene, Methyl ethyl ketone,
Isobutyl methyl ketone,
Butyl acetate, Isobutyl alcohol

Thermal desorption-
Gas chromatography

(mass spectrometer)
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Figure 1. Distribution of Industrial Complexes and Main Wind Direction in Incheon Metropolitan City
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Figure 2. Principle of Selected Ion Flow Tube-Mass Spectrometry Analysis
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/&}(SIFT-MS)
ME oA A FANE AALHA glo] AAZ A% SHo] Fed AUATFo| LAY

2 7] (SIFT-MS, Selected Ion Flow Tube-Mass Spectrometry)E ©]-8-3to] #4390, 113%F
o] o}FFHHE A2 Table 39} 2T} SIFT-MS(Voice200 ultra, Syft Technologies, New Zealand)
= AAZE B A "Aste] olFEHE THs st /) E8 A th(Figure 3). SIFT-MSE
o]- &g B4 WHE FAAIF7IE 8718 WHel oty 7] o HiEd&7|ES &3] o
A B ARERE U 23 o] vla B E4o] et £§ o] ddA Ede 87t
o EHAEL oJdAAEY Foz2 =EHIU

3231 943 ANE £4

S

o A5 HE AMESY JAY EES AAS £ 25 mL/ming] §£5 22 SIFT-MS A&
FUTFol FHst EASAY A5 ATE HATE2(99.9999 %)E carrier gasE ©]-8-31H
flow tubeo| A 87} o] &3} ¥k & HZE7|Z o7 "tk 4o AH&d SIFT-MSe| 3%
A& Table 4.9} 7t}

323.2. SIFT-MS A&A 2L A FHr}
ohAE A AFEAL 99

x
E2 A SIFT-MS9] ValidationS A A|te] Hxo] &x o b,
carrier gas, N34 H T& A

3t 7F 9 VOCs(elthylene, isobutane, benzene, toluene,

tetrafluoro benzene, hexafluoro benzene, octafluoro toluene)’} &%+ Tuning standard &

o]-g&sto] Arle WS At HeS T LAsHA FASIAH.

AR BT 5UF BAEANA SIFTMSe] 145 da7lag AR

=
of vt s M-S AL, A | $9 Bage

.
instrument detection limit)E A4t
=% 24% F AFeE dEddc

SIFT-MSell M= A&dS o] &sh= Aid @i o] obd o|23td =29 BA4E NE 543}
3l SIFT-MS A ZA A Al &8s w845 A4 (k-factor) S ©]&-3te] 24 wh3-&E9o w2 A
Eaa= ﬁﬂW FHE o8I WeEE Ao Aol vESol o] @Azt Well whg-3)
= &xolH, o] ol o) wEE4 AT Ad37F ek & AP A, 2017). whebd 2 AT
AqXe AARAGH 22F] HFVFEE o]t HA SAHTEY FFEHY FEE B,
NEEE AeE AR



Table 3. List of analytes

in this study

Qassifia Substance name Qassifica Substance name
No. i Substance name No. . Substance name
tion* (Korean) tion* (Korean)
1 OMS | 1.1.1-trichloroethane 1,1,1-Egto] 22 2ol Q] 58 OMS | Dibromine ozl
2 OMS | 1.1.2-trichloroethane 112-Egte]FZ 2 H|QI 59 OMS dibutyl phthalate tho| e e olE
1.1-dichloroethene 1,1-tho] FZ 2ol el
3 OMS ] = 60 | OMS | diethyl amine theloj o}yl
+1.2-dichloroethene + 1,2-tfo| F Z 2ol 8|2
4 OMS | 1.24-trichlorobenzene 124-Eeto| S22 HlA 61 OMS | diethylbenzene cholo gl
5 OMS | 1.2-dibromoethane 1,2-tho] B2 T of Q] 62 OMS | dimethyl sulfate tel" Mgo]E
1.2-dichloroethane 1,2-tho]FZ 2ol el
6 OMS 63 SOOS | dimethyl sulfide tolm g ge]=
+vinyl chloride +43} nield Y =
7 OMS | 1.2-dichloropropane 12-tolFR 222 59] 64 OMS | dimethylamine tloldgoprl
8 OMS | 1.2-epoxybutane 1,2- FA] FH| Q1 65 OMS dodecane = A
9 OMS | 1.3-butadiene 13-FE A 66 OMS epichlorohydrin uFz =
10 OMS | 1.3-butadiyne 1,3-FEH 67 OMS | ethanetethylene o el Q+oll & il
11 OMS | 1l.4-benzoquinone 14-91 2= 68 OMS | ethanol oehg
12 OMS | 1.4-dichlorobenzene 14-che| S 29A 69 OMS | ethyl benzene ozl
13 OMS | 1l4-dioxane 14-thol&A41Q1 70 OMS | ethyl chloride Astold
14 OMS | 1.5-pentanedial 1,5-Agrto] ¢ 71 OMS | ethyl mercaptan v =34k
15 OMS | 1-butene 1-3-8 72 OMS | ethyl methyl sulfide dgugddste]=
16 OMS | 1-chlorotoluene 1-222E74 73 OMS ethylene oxide ol g3l gAlo| =
17 OMS | 1-pentene 1-s0l 74 OMS | formaldehyde EEgdste]=
18 OMS | 2.2-dimethylbutane 22-tho]W g /e 75 OMS | furfural FEFY
19 OMS | 2-acetyl furan 2-opA g FE 76 OMS | furfuryl alcohol FEFY 43S
20 OMS 2-butenal 2-FEd 77 OMS heptane e Q1
21 OMS | 2-butene 2-%-8l 78 OMS | hexamethyldisiloxane AL wd tho]dE A
2 OMS | 2-ethoxyethanol 29| EA| ol EHE 79 OMS | hexane A
23 OMS | 2-ethoxyethyl acetate 2- EA oA o] E 80 OMS | hydrogen bromide BEs} F4
2-meth -2-methyl
24 OMS methoxy-Smmety 2-7| &-A]-2-v| & HE| 2 81 OMS | hydrogen chloride A3 a
butane
25 OMS | 2-methyl-2-propanethiol 2-Wg2-Z2d B 82 OMS | hydrogen cyanide Abolte}l $24
2-methylpent 2-m % .
2% | oms | Cmenvipemane il 8 | S00S | hydrogen sulfide P
+3-methylpentane +3-H g =
Isobut: ofo] &fE|RI
27 | oMS | 2-methylundecanal 2 g Au|zhe s | oms | Coorene rel s
+butane +HE]
28 OMS | 2-propanol -T2 85 SO0S | isobutyl alcohol -HEEIEE
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assifica Substance name assifica Substance name
No. . Substance name No. i Substance name
tion* (Korean) tion* (Korean)
29 OMS 3-methylbutanoic acid SHlldE =hee= et | g0 OMS isopentane ote] &gl
—| 24K =n+-2e 24}
30 SO0S pentanoic acid + g RE 2 87 OMS isoprene ofo] izl
31 SO0S acetaldehyde oM EL 30| = 88 OMS methanol o ehE
32 OMS acetic acid O ELL, Z4% 89 OMS methyl bromide HEsY
33 OMS acetone obAlE 90 OMS methyl chloride Azt g
34 OMS acetylene opA el 91 OMS methyl cyclohexane g Aol S 234}
35 OMS acrolein SN 92 S00S methyl isobutyl ketone HEolo] AR EAE
36 OMS acrylamide ol Yol = 93 S00S methyl mercaptan v el = 7tek
37 OoMS acrylonitrile olagdzyelEY 94 OoMS methyl tert-butyl ether v ol gl 2
38 OMS allyl chloride gdF2 o= 95 OMS methylcyclopentane weAlo] FZ #E] Q1
39 SO0S ammonia SasAR 9% OoMS N.N-dimethylformamide | N,N-tho|H| & EFo}ujo]=
40 OMS aniline opdd 97 OMS naphthalene vhazekl
41 OoMS benzaldehyde Wl =g sle] = 98 OoMS nonane =gl
42 OMS benzene WA 99 OMS Octane-tisooctane SE|Q+olo] S E <l
43 OMS benzothiazole Wl ZEjo}E 100 | SOOS n-pentanal slerelsulg 2oy sho] =
4 | S00S | butanal Haguslel= 101 | SOOS | i-pentanal (- A 25t =)
butanoi id FE 24 henol olu|etto] dsfo] =
5 utanoic aci HE 10 pheno tho]udrio] A sto]
+ethyl acetate + odolAE| o] E +dimethyl disulfide + HE
46 SO00S butanone WA E(=FE2) 103 | SOOS propanal zZaylegrsiel=
47 SO0S butyl acetate HeolAEH ol E 104 S00S propanoic acid ZZ2 U2k
48 OMS C3-alkylbenzene C3-aZaiAl 105 OMS propylene oxide 23} Zz e
49 OMS carbon disulfide 0|83} gk 106 | SOOS styrene 2=gfolzl
50 OoMS carbon tetrachloride ALEl g 107 | OMS tertiary butyl acetate AR Y 2 tol| 2H 2
51 OMS chlorobenzene A 108 OMS tetrahydrofuran HEz}slo| =253
Chloroform FEEIF
52 OMS +dichloromethane + telFZ 2 gL 109 | OMS tetrahydrothiophene HEZsto| =2 o3
+tetrachloroethane + HEHFZZH
53 OMS cresol EEE 110 SO0s toluene E7q
54 OMS cyclohexanamine Aol Fz 8 Hdolnl 111 SO0S trimethylamine Eglolmgolnl
55 OMS cyclohexane AbelE 28 A Q1 112 OMS vinyl acetate oA ELHIY
56 OMS cyclopentane Abel 223 H 113 | SO0S xylenes Akl
57 OMS decane o)A 1

* OMS : Other malodorous substances, SOOS : Specified Offensive Odor Substances
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(a) (b)

Figure 3. Real-time Odor Analysis Vehicle for the Monitoring of Odor used in this study : (a) Outside View, (b) Selected Ion Flow
Tube-Mass Spectrometry
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Table 4. Operating conditions of Selected Ion Flow Tube-Mass Spectrometry for analysis.

Parameter Value
Sample plate temperature 110 - C
Inlet pipe temperature 110 - C
Upstream pressure 1.60 E-°* Torr
Flow tube pressure 140 mTorr
Flow tube temperature 120 - C
Downstream pressure 1.00 E~°® Torr
Source pressure 420.9 mTorr
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41. 4FE JHEZ HolEHH o]~
B3, A 22F E TlE HHEE 91F 5 AL
2, A5, EAAZ, FEAFAZ, £4AE, FAE-FeeE AFAZ) FA
Huo] 258 F5atdth mlE oA AT A5 T dHAVAZHILE s €5 2
£ Ad9ste] 106719 FHAEE WY E o

411. B3 £4 27

2022\ JIHFGA] BAJF AT oA 4% FHMEAE EdoFH= T 94571 2 = (Table
5), IE&T AlE7F 89371(94.5 %)oE F S A, YA 52712 FEAZAL A 59T
HAasdAd7ddae 5443 £4 2948 EUE W& EVE FF9FE 3 & & 1
AMAIE g 7H BRI 718 AR HSFE AT 5507, EE T 119702 AA HARY
708 %E A staL, FAF Age A7 52002 7 ”‘Xlﬂ* AA FA3FEH vlastA o
A EL 95 %E BT ?.ﬂl.ﬂfi Hzcﬂﬁﬂz e AAASE 77571002 AAHALS] 82.0 %
Ak lom, A FAY 801 F FHAY 627, vIAHAY 1810w FAFES 747

8.0 %, 10.6 % T ©|th

B Apoe A g 9ES o2 AA JygPgornz FHAE 9457 F 24 ge
1065 Aesir GHEZD ZALS AP, - AA 147] 4%, Eﬂ#ﬂﬂ*l” 16704, Z A
AZAAA 1172, ZEAZAZAAL 27702, EAFIAAL 2704, AT -Zek~E A EZAZ

Al 1671 47F tido]l FH

strAEAld el Batetd s Mula Wel= 100~1,392 #iSlaL, H4=A 2 A AL 100~3,000 H,
EANAZAEL 100~6,694 i, FEHAFAZAAELE 100~13,924 B, =AEA4E-L 100~1,000
e, AT R S AFAEAELS 100~1,442 ¥ ATH(Table 6). ATHE =3t

BAGEe BAF Fo40] Ath ol GAMEA Hol weh o WA S4e] vl $ thrsirh
£ AZT 5 Q010)9 ATARS FASh EE HAME AL B E BgerH®utoh] e
Me GHePBAS Bl o] Fostn, YT W BFH) WP FAAE A
o obd Ao BTt FRFL AART.
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Table 5. Current Status of Complex Odor Analysis for Malodor-emitting Facilities in
Incheon Metropolitan City in 2022

Nonconformity
Classification N'uml?er of Nonconformity rate
examination cases (%)
Incheon Metropolitan City 73 5 6.8
Ganghwa-gun 33 8 24.2
Ongjin-gun 2 - -
Jung-gu 19 4 21.1
Dong-gu 38 1 2.6
Michuhol-gu 36 1 28
Yeonsu-gu 17 3 17.6
Namdong-gu 119 5 4.2
Bupyeong-gu 58 1 1.7
Gyeyang-gu - - -
Seo-gu 550 52 9.5
Sum 945 80 8.5

Table 6. Analysis Results of Complex Odor by Industry

Air Dilution Olfactory Method
Industrial Category N:mbelr of (Dilution Factor)
amples Range Mean = S.D.
Sewage Treatment Plant
14 100~1,392 514 + 509.8
(STP)
Wastewater Treatment Plant
16 100~3,000 399 + 729.3
(WTP)
Wood Products Manufacturing Facility
11 100~6,694 1,049 + 2,182.7
(WPMF)
Metal Product Manufacturing Facility
27 100~13,924 1,771 + 3,547.3
(MPMF)
Paint Processing Facility
22 100~1,000 261 + 279.3
(PPE)
Synthetic Rubber and Plastic Product
. - 16 100~1,442 329 + 4209
Manufacturing Facility (SRPPMF)
SUM 106 100~13,924 -

_21_



412. SIFT-MSE ©°|§3% %3 #2¢=d £4 23
2259 AA 0@4%%4 91%<] FHHFLEA 5 11352 SIFI-MSE E43 A3}, AFte] &

AR zel7h e obH FEEZL 12F 0] A th(Table 7).

AH=E FoAM= o = A

st
o

g T bl
aF-EetayY AFARAEAS AQstal, gE RANAEEAE, deAd, SAAE, S5AF
Azl Blsl Bl Es=rt FAHOR FofsiA E=nor, ZAAHANAE > FHIF- ST
g AFAZAIAE > EQA A > fﬂlff—qﬂ/‘]’g > FEHEAFAZAIL > stFHYAAE co '
Hl & 5 3l o} (Figure 4-a). ¥ g olo] & 7-€ A= (Methyl isobutyl ketone, CH; COCH, CH(CH; )
» )= AAAFHE=E F shutolH, Hﬂzo%%ﬂ%ﬂ FTHEAS 3 ppm ©ldt, ZIEAS 2 AT
HE5871E2 1 ppm °l3} otk &3 HA, oFzte] A=) A @A), WE &2 HAE 7}

=

393, ALFAEEE 03~0.7 ppmo] THEFAAAAHAFE, 2018). HIE, AEA], A
FA], ofFE FA], Yol EZHAEZ =S 913 &2 QA PA o FAE Sg &= F2
9ot F2 B ss 4L 7HIGEQIAAA), 7H=EAF Az, 7ol dvkar g8 At

AR AZ o] obd GAFUEA F AFU Ao} Ut BAL 1HAE, 140E e
2ol % A2 W HE 2L, ol R ol EY, Ch-ANAL, Aol ZE A<, cholol i, cholo]
golwl, DA, AR, AAQ, ABFaE P4

14-MZ2F =S FAAZAA] etrA B A, dFAH A A, FE5AFAZAI LA vls) 36y
=7t Eﬁlﬂoi fFrostAl =skow, FAAZAA > FAILF-E52H AFARAA >
FAHYAIE > FHAFAZAA > HAFAYAA > stFAYAA o2 v &5 A th(Figure
4-b). . 1,4-M X ﬂi(lél -Benzoquinone, para-quinone)2 AEFolH WIFFHIgE F shbolar
3}821& CeHy O, ot 12-9lEFA=TH = O]/‘qﬁxﬂol‘jr. WAl &5 ZHAA d2, _,—})iﬂ;ﬂ]
] & Lﬂ/\]]g} X oty dlo)lE e x]. b

dHA Aok F, ATIAY, 955 T
A uH

=

A g Al o] st g Al vls) BAAHCE #
Al > HJ’HJ—T ETEE AFARAAE > FEAF
Xﬂz*l A > HFAYAAE > stFEAYAAE 22 TRV =4t (Figure 4-0). 2-7 5 A]-2-7 € -
] ¢1(2-methoxy-2-methyl)2 tert-Amyl methyl ether(TAME)i dH AU, EAA2 CeH; o
O, C; HsC(CH; ), OCH;s olth. AFEE& =+ S87F A RA 7hE-ol ARgstar, d4tsted
2t BN 't 7zt v FAas] As) Aok @ dRE AMSHIIE
St (B A5 sherEd A, 2022).

tadzUoEde F

FEAFAZA L] BAAZNY, HA5H AR ns) PHuEswrt
EAHOE fol8 B3 %

o, FEAFAZANL > ZAAEAAL > T2 Y A FA
- 22 -

33-.-4 J\-’}‘



g

22X > EFAYAAD > FdFAYgAAd > steEA gl o2 v & 5 Atk (Figure 4-d). o€

2 FASA wgom, SAAYAA > FHLT-
J

=
[}
FAYANA > FAAZAL > FEAFAEAE > st AAd

ib‘rolEa‘(Acrylonitrile) < YolEY 33tE, ©@rh, EXs WIS sgtEoln, 444
Cs Hs Nojt}. v]-¢ A% Fgol WAZE var Ao FHolth Atghel wiet @33 WA, &3,
nhs, & 25 =3 WA 5 Edc e Asue dAE =77E g AL AsEE 214
ppm °o|th. Zep2Y, IRA 9} H2A Aol A 2xolar, ASPEA|A|, Aok, A8, FAEAHA T
FAE w= 2oln, AFA FIAZHN Ro|V|= Efmr(%l 5 3stEZeh A Y, 2022).

C3-L WAL =32 Al A o] ﬁ%lfriiﬂl*l*é, TEAFAZAY, st Aol Blal] ol
Z5T7t SAAL Zg g AFAZAAE >

% Foz

Hj = & 21 o} (Figure

Abo] 2 Z 3 E| ¢1(Cyclopentane)> HA| A ZA| o] F&AFAZAIE, st g Aol Hls] 3

TSt AR FSHA wskon, ZAAZAAL > =FA AL > Y- Ses
g AFAZAAE > HFEAYAE > FEAFAZAAE > steAgrd sz ajEHdH
(Figure 4-f). /\]-Olzi—ﬂhiﬂ O](Cyclopentane)o AE X3t @I FAFE, BAAS CHy o]

Aol AT 32 ARE,

—lU
o
1>
A=)
o
iu)
filo
do
M
et
4
ass
off

15}
U p S
S AT AT S o AEZx dH29 §v), BE A8, R 4FA, AEA, 234,
TA, Gt B %F T B AFES AAsIH ASEHEAET s A¢A

tola gl = Aldo] HFHYAA, aEAFAZAA, st Al vls)
WS 557t AR FYotA =% a > AT ZekaE AFA AL >
EAQAZAIE > HEAYAIE > FH5AFAZAAL > A gAAd o2 v &5 A th(Figure
4-g). tholol &l Al (Diethylbenzene)> W3S ©slyafw, £A422 C oH; 4 ©lth &4
AdA L

WAL ok gElE R AQT@AY S8R

Chojrl”oprl 2 SajA|l Al o] st g Aol e FamEs=rt SAZeE fFofstAl
EokoH, BAAEAE > FEAFAZAAL > SRA YA > FALF-FEH2E AFA A
d > HEAGAE > SeEAPAE o2 wjEH Ak(Figure  4-h).  HelHgold
(Dimethylamine)> ¢}17 2, #x}4]0] C, H/No|th dEYole} Ea17] 2 vl W7t
H, H2ZAEEE 076 X107°~1.6 ppme|th. AH&8& == s} a5 7k, B, v
A S Az, Estohefubat](Boll weevil) 1A FAoF, AR A Fo2 22THET

5 3pstE Ak 9, 2022).

NemAe =25 EEEE
A, BEABAEAL, BAE-Ed zﬂﬂlmw)oﬂ I
ool moror, ERAAA > BYAZAL > FATE-Sekay AFAZAL > A5
AN > FEAEAZAAL > AN £o2 1S H QT (Figure 44).
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oWl A (Ethylbenzene)> "k 2, A4 o] CsHy ool AF2] 2F 3}
7FEd vzt A U, HARA =S 04~140 ppmo]th. ‘“%i*(cellulose), oM E
(acetate), Z~E}o] & (styrene) FAJ L —‘?-‘4 A% 01]7\1 ”"01”1 |AG A s 2y
&P AR, s AA R 2ThE st EAA Y, 2022).

i

s

q 2
JN

B

= :im

3o H

Aee A o] FrHe A, FEABAZA ] vl BANEEEs} BALO
2 golal ERom, B4R > A5 > FARE-ZeAE AFAZRAL > 2
AAZAE > FFAUNE > FEAZAZANL 202 wEHUHFigure 49). Ve
(Heptane) & A= ¥3} Balsifiz, fchﬂ CH, colth. 71 W% WAzl Ue, 4
27HA S E 4878~31220 ppm o]tk AREEE SAF 2 duFe] fu2A, §7] T2

e
o off

Aol FEAFAZAAL, AFAAAY, ALl vls) FawEs
== =gon, ERAHAL > FALT-SekaE AFARANL > 5
AZAE > FHAFAZANAL > AL > sheAAd §0i HH%EJO*E}(Figure 4-k).
&) A 9l (Hexane)> W& X3} &3l F 2, CeH, 4 ©lth 7F&d HS523 WA} 5o]3 v}
A @A7E U, HAA&AAEE7) 1.82 ppmelth B AWSE 33E Q_uﬂ_,] nrAo pA g
2, AQES dud A4, £ Ja A A3 Fed SR 2t

ditrae FAAEALC] REAF vis) HdwlEsErt FAHLE FolsHA =%kem,
SAAZEAE > FELF-FEEY AFAZAIL > EFAANAE > FEAFAZAAL > H5
AZAA > steA YA Fo 2 v E 5 A TH(Figure 4-1). F344 (94 Hydrogen chloride)+=
%j— 7] BIAEE} AR R, A2 HCoIt #4444 74|, =7ts, At 892 S48k, 5 &

A=A, #5935 = WA 9o HAAAFEE 0.26~0.77 ppmO]th HClE o3 2 33
1 Bol] AMg-E =, &5 HCl 7h~9] ARk ]l a
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Table 7. Analysis Results of major odorous substances by Industry (Unit : ppb, Mean + Standard deviation)

. Methyl 2-Methoxy
Industrial 14-B C3-Alkyl Cycl Diethyl | Dimethyl Ethyl Hydro
isobutyl ) eneo 2-methyl | Aaylanitiile Y yeo ey 1m(.a Y y Heptane | Hexane Y .g,en
category quinone benzene | pentane | benzene amine benzene Chloride
(CAS number) ketone butane
108-10-1 106-514 994-05-8 107-13-1 - 287-92-3 | 25340-174 | 124-40-3 100414 142-82-5 110-54-3 7647-01-0
Sewage 1.39 * 0.64 * 8.35 * 3.24 2.04 * 18.31 * 0.58 * 41.37 * 12.86 * 1945 * 101.98 * 0.23 *
Treatrent Plant + 2.05 + 1.3 + 6.1 + 38 + 3.1 £ 219 + 14 + 37.0 +17.7 + 56.5 + 137.0 + 05
Waste Water 5.80 * 1.15 * 28.58 517 * 27.56 * 80.38 227 * 57.54 55.51 * 94.18 148.30 * 211 *
Treatrent Plant + 818 + 1.2 + 452 +72 + 63.3 + 150.2 + 21 + 428 + 86.5 + 319.6 + 2479 +29
Wood Products
) 12.63 * 15.92 * 51.07 38.11 * 21.89 234.89 * 7.46 154.25 * 141.02 29.06 356.99 32.07 *
] J + 2094 + 30.7 + 719 + 88.7 + 221 *+ 356.8 + 11.7 * 194.6 + 1941 + 355 + 7772 + 413
Facility
Metal Product
) 3.63 * 1.40 * 2947 75.46 * 15.01 * 45.72 * 224 * 101.50 4747 * 18.08 * 24211 * 3.60 *
Manufacturing,
- + 540 + 22 * 627 + 1581 + 17.2 + 73.6 + 32 + 90.9 + 107.7 + 274 + 406.4 + 134
Facility
Paint Processing | 217.88 * 3.55 78.38 * 21.28 382.28 * 139.76 30.16 * 65.80 57419 * | 42450 * | 1135.90 * 3.67 *
Fadility + 301.26 +59 + 101.2 + 31.8 + 7473 + 169.0 + 48.6 + 546 + 851.3 +761.2 | + 17093 +79
Synthetic Rubber
and
. 80.56 5.92 30.52 29.48 + 87.63 122.37 10.00 62.83 12455 * 60.93 468.05 536 *
Plastic Product
_ *+ 168.69 + 139 + 39.7 65.1 + 2074 + 185.9 + 279 * 67.2 + 281.0 + 142.0 + 687.8 + 125
Manufacturing,
Facilities

* Asterisks in the each column indicate significant statistical differences(p<0.05, Tukey’s test)
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(@) Methyl Isobutyl Ketone

Boxplot Profits of Methyl Isobutyl Ketone by Industry
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(c) 2-Methoxy-2-Methyl Butane

Boxplot Profits of 2-Methoxy-2-Methyl Butane by Industry

300
I

o o

250
I

200

Concentration{ppb)
180
I

100
I

8

50

— [—

T T T T
SsTP wTP WPMF MPMF PPF SRPPMF

Industrial Category

(e) C3-alkylbenzene

Boxplot Profits of C3-Alkylbenzene by Industry

°

Concentration(ppb)
1500 2000 2500
L L

1000

500
I

T T T T
sTP wTP WPMF MPMF PPF SRPPMF

Industrial Category

(b) 1.4-Benzoquinone

Boxplot Profits of 1.4-Benzoquinone by Industry
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(d) Acrylonitrile

Boxplot Profits of Acrylonitrile by Industry
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(f) Cyclopentane

Boxplot Profits of Cyclopentane by Industry
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Figure 4. Boxplot of the odour concentrations by Industry (a) Methyl isobutyl ketone, (b)
1.4-benzoquinone, (c) 2-methoxy-2-methyl butane, (d) Acrylonitrile, (e) C3-alkylbenzene, (f)
Cyclopentane. The abbreviation for Malodor-emitting Facilities is “STP” to “Sewage
Treatment Plant”, “WTP” to “Wastewater Treatment Plant”, “WPMEF” to “Wood Products
Manufacturing Facility”, “MPMEF” to “Metal Product Manufacturing Facility”, “PPF” to
Paint Processing Facility", and “SRPPMF” to “Synthetic Rubber and Plastic Product
Manufacturing Facility”.
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(g) Diethylbenzene (h) Dimethylamine

Boxplot Profits of Diethylbenzene by Industry Boxplot Profits of Dimethylamine by Industry
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(i) Ethyl benzene (j) Heptane

Boxplot Profits of Ethyl Benzene by Industry Boxplot Profits of Heptane by Industry
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(k) Hexane (I) Hydrogen chloride

Boxplot Profits of Hexane by Industry Boxplot Profits of Hydrogen Chloride by Industry
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Figure 4. Boxplot of the odour concentrations by Industry (g) Diethylbenzene, (h)
Dimethylamine, (i) Ethyl benzene, (j) Heptane, (k) Hexane, (1) Hydrogen chloride. The
abbreviation for Malodor-emitting Facilities is “STP” to “Sewage Treatment Plant”, “WTP”
to “Wastewater Treatment Plant”, “WPMF” to “Wood Products Manufacturing Facility”,
“MPMEF” to “Metal Product Manufacturing Facility”, “PPF” to Paint Processing Facility",
and “SRPPMF” to “Synthetic Rubber and Plastic Product Manufacturing Facility”.
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42. 43719 % (Odor Contribution, OC)

421. ARG H=A FH7H9= F7t

Aot 2% F7IE BrF AR, o7 dF BT FEEAE 7]9E7E 90 % olFe=
7P Z=d ol REEAR FAd 245 = oo EolER Q7 Alow AdHT

FEZAHS A 93 215 et 71 = Hrbe va3 2tk (Figure 5).
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(b) Wind rose in the spring of 2022
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(a) Distributions of the simulated complex odor emission at the time of sample collection ~ (b) Distributions of the simulated complex odor emission

odor(0U)
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Figure 6. Distributions of the simulated complex odor emission in Seo-gu, Incheon Metropolitan City.

The values within rectangle indicate the simulated complex odor maximum emission per hour.
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