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Abstract

This study investigated the characteristics of odor emissions from Public Environmental Facilities in Gwangju by analyzing
both complex odors and designated odorous substances. The measured data were further examined using statistical analysis
to identify the relationships between complex odors and designated odorous substances. Dilution factor of complex odor at
facility boundary areas ranged from 3 to 10. Three were large variations in sewage treatment facilities, particularly at outlets
for sedimentation basins and sludge-thickening tanks. Among the 22 designated odorous substances analyzed at the boundary
area, eight substances exceeded their threshold concentrations. The most frequently detected substances were hydrogen
sulfide, methyl mercaptan, and various aldehydes. At the emission outlets, odor profiles varied by facility type: sulfur
compounds dominated at sewage treatment plants, whereas ammonia and aldehydes were prominent at food waste treatment
facilities. Contribution analysis showed that sulfur compounds were the primary odor sources at sewage and sanitation
facilities, whereas aldehydes were the main contributiors at food waste treatment facilities. Correlation analysis revealed
strong associations between complex odors and hydrogen sulfide, methyl mercaptan and dimethyl sulfide. Multiple regression
analysis showed that five key odorous substances explained 78.6% of the variation in dilution factor of complex odor,
emphasizing the need for targeted odor control strategies.

Key words : Public environmental facility, Complex odor, Designated odor, Odor contribution, Multiple regression analyses
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Fig. 1. Location of 4 public environmental facilities in Gwangiju.
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Table 1. Description of public environmental facilities investigated in this study

No. Facilitiy Site Treatment method Deodorization method

EO1 1-stage- Sewage influx Adsorption by activated carbon

E02 1-stage-1st sedimentation Acid/alkali washing

E03 1-stage-2nd sedimentation Acid/alkali washing

E04 1-stage-Sludge concentrate Acid/alkali washing

E05 2-stage-Sewage influx Bio-filter

E06 Outlets 2-stage-1st sedimentation Acid/alkali washing

E07 Sewage 2-stage-2nd sedimentation Acid/alkali washing

EO8 2-stage-Sludge concentrate Acid/alkali washing

E09 Total Phosphorus treatment Bio-filter

E10 Non-point pollutant removal Acid/alkali washing

S01 Boundary area -

S02 Boundary area -

S03 Boundary area -

El11 Unit 1 Acid/alkali washing

E12 Outlets Unit 2 Acid/alkali washing

Manure

E13 Unit 3 Acid/alkali washing

S04 Boundary area -

E14 Medium-Low concentration Acid/alkali washing

E15 Sludge Outlets High concentration Deodorization Incinerator

S05 Boundary area -

E16 Outlets Medium-Low concentration Acid/alkali washing

E17 Food -waste High concentration Deodorization Incinerator

S06 Boundary area -
A13, S04), €A A4 321H(E14 ~ E15, S05), A 713t Rt 43] AHF 6k
SAERYSIAAE 32-E([E16 ~ E17, S06), F 23413
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Table 2. Sampling methods and analytical methods in this study

Target compound Sampling instrument

Sampling method

Dilution factor KM-2000, OdoTech, Korea

PET AL bag sampling (10 L)
sampling : 1~10 L/min, within 5 min

Ammonia EAI-10A, Evergreeentop, Korea

Boric acid solution absorption
obsorbent liquid: 0.5% boric acid 40 mL
sampling : 10 L/min, 5 min

Sulfur compounds KM-2000, OdoTech, Korea

PET AL bag sampling (10 L)
sampling: 1~10 L/min, within 5 min

Trimethylamine LV-40BW, SIBATA, Japan

Sulfuric acid solution absorption
obsorbent liquid: sulfuric acid (1-+359) 40 mL
pump flow : 10 L/min, 5 min

Aldehydes MP-2100KN, SIBATA, Japan

2,4-DNPH cartridge
DNPH cartridge (SIBATA)
Ozone scrubber (Supelco)
sampling : 1 L/min, 5 min

VOCs MP-X30KN, SIBATA, Japan

Tenax tube absorption
Tenex-TA (C2-AAXX-5032, Markers)
sampling : 0.1 L/min, 5 min

Fatty acids MP-X300KN II, SIBATA, Japan

NaOH Solution absorption
obsorbent liquid: 0.1N NaOH 20 mL
pump flow : 2 L/min, 5 min

= 1Estglon, As AFHG dFuEAPde g
2(15TC ~ 250)9] #4 %2 AARFAAS 1 4= Qe
5 23871 AFgaRE ARE-Sto] 28F W HsigiTh
ARYok= 0.5% 348 40 mLE 2702 duA o
Uirol &1, 2|E2 AZ% & HIZ 10 L/min 4%
02 587 50 Lo AEE AFsksitt. Egteoldd
OFRI(TMA)S AHI-8HETHE o8stsom, it
SH(1—359) 40 mLE 2709] YHA Ytro] FaL,
ZER AF & HEZ 10 L/minSE 587 % 50
LE AFstth grsto|l=R/e BEE ARESHe] 1
L/min #9322 583 % 5 LE DNPH
cartridge(SIBATA, Japan)oll ZXstHom 2F9]
S A A 98l 2,4-DNPH cartridge Ao
K17t 294 e L&A (Supelco, USA)E A
A5ttt 2344 VOCs  Al&E  Tenax-TA
(C2-AAXX-5032, Markers, UK) &2 REE o|&
Sto] X2 0.1 L/min FF2E 580 T 05 L AR
HF skt A4 422 0.1N NaOH 8§
20 mLE 2709] 3 Aol vhiro] Har, AEe A4 g
T HIZ 2 L/min FF2E 5B F 10 LY AlRE
AHFotAth. 227t =2 viETY Als AFH Al BE
A 55 BAFAE AFESHe] 1207 QIR Alm 5%

o] HokE #4oFel i

2 Table 3°f 2oFs}3lr}.

Eatory Mg 3718 B He R B33
A ZHA(EAT-0, Evergreen-top, Korea)s ©]-8-5}
o] ZAE FHF7 AAEE DAF R FYsto]
SN RE AXT & FFHFAHAEHoll whef 4ot
At

FRUol= AdrmEHE o]gsto] WA &
UV (UV-2700, Shimadzu, Japan)E °©]-835t 640
nm T4 Bt FeeES 3Ay BEY
T HZ717} 4245 GC/PFPD (8500 GC, Scion,
Netherlands)E AHg&ste] E4st9tt. Egto|dgo}t
T(TMA)2 Headspace (7679A, Agilent, USA)Z
A & GC/FID (GC8890, Agilent, USA)E AH&
sto] EASEATE dHlsto|ERE UVAEYIE ol&
st 360 nm®| THFelA HPLC (ACQuity ARC
system, Waters, USA)Z 245ttt oF34 VOCs
AaE AsFE2AAA(UNITY-xr, Markers, UK)
7F 42 GC/MS(GC 8890N/MSD 5977B, Agilent,
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Table 3. Summary of analytical method
Odor groups Analytical instrument Analytical method

Air dilution instrument

Dilution factor (EAT-O. Evergreen-top)

Air dilution method, Korea

UV/VIS

Ammonia (UV-2700, Shimadzu)

Wavelength range : 640 nm

GC/PFPD

Sulfur compounds (8500 GC. Scion)

Column : Scion-1 (60 mx 0.32 mmX 5 m)

Column flow : 2 mL/min

Oven condition : 60C (5 min) = 7C/min — 130T (7 min)
—20C/min — 230T (5 min)

Detector (PFPD) : 200C

TD (Markers, UNITY-xr)
adsorption at —30C
desorption at 250C, 5 min
sample volume : 200 mL (50 mL/min x4 min)

GC/FID
(7679A, Agilent)

Trimethylamine

Column : CP-Volamine (60 mx 0.32 mX 5 ym)

Column flow : 4 mL/min

Oven condition : 40C (5 min) = 20C/min — 120TC (1 min)
Detector (FID) : 300C

Headspace (7679A, Agilent)
Oven temp. : 50C / Transfer temp. : 75C

Column : UG 120 (5 ym) 4.6 mm L.D. x 250 mm

HPLC .
Aldehydes . Column temp : 30T
(ACQuity ARC system, Waters) Solvent flow rate : 1.0 mL/min
Column : DB-1 (60 mx 0.32 mmXx 3 (m)
Column flow : 25 mL/min
Oven condition : 40C (5 min) = 10C/min — 250T (5 min)
Voo GC/MS Detector (MSD) : 230C
s (59778, Agilent) TD (Markes, UNITY-xr/Server-xr)
concentration at —20C
desorption at 280C, 8 min
split flow : 20 mL/min
Column : DB-WAX (30 mx0.53 mnX 1 ym)
Column flow : 25 mL/min
GCJFID Oven condition : 40C (5 min) = 5C/min — 150C (0 min)
Fatty acids i — 10C/min — 200T (10 min)
Clarus680, Perkin-Elmer Detector (FID) : 250C
Headspace (Turbo Matrix 40)
Oven temp. : 95T / Transfer temp. : 150C
USHE AMgSlel BASiEnh AR BAS A, BUE A%EAs 2RSS A2 BT 52
Headspace (Clarus680, Perkin-elmer, USA)- 2 Z oA FAFSIH 0w T A3t= Table 490 UE}
GC/FIDE AHgatel B4sict dglh, WHAEAE 75 W 2AT e 4E
sjol 7t g=o] 7|2 olugon], FUEE 018 ~
2.2.3. &Y 20| oI5t oty U ZETHA| 6.69%2 7191 10% olotct. A=A 24

214t H=A 2239 FE E3(Quality assurance,
QA)ll gt @E-‘dﬂ% Ci}'—ﬁ%’ A&7 (Ministry
of Environment, 2022)°l oj2t Zt 4 2] I AES

A% R e 09801402 THARIIZANA A
3 71 olel A=e 4 Qs ARkE HeiFr,
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Table 4. QA/QC dada for designated odors

Species Calibration curve(R?) MDL(ppb) Precision(%)
Ammonia (NHz) 0.9957 2.85 0.88
Hydrogen sulfide (H,S) 1.0000 0.02 0.18
Methyl mercaptan (MeSH) 0.9957 0.02 0.62
Dimethyl! sulfide (DMS) 0.9999 0.02 0.89
Dimethyl disulfide (DMDS) 1.0000 0.01 0.94
Trimethylamine (TMA) 0.9999 0.12 0.42
Acetealdehyde (a-Ald) 0.9998 0.11 1.86
Propionaldehyde (p-Ald) 0.9997 0.29 0.63
Butyraldehyde (b-Ald) 0.9999 0.41 1.12
n-valeraldehyde (n-v-Ald) 0.9999 0.51 5.22
i-valeraldehyde (i-v-Ald) 0.9997 0.36 5.02
Styrene 0.9988 0.57 1.69
Toluene 0.9987 0.79 2.24
m,p-Xylene 0.9980 1.34 2.10
o-Xylene 0.9981 0.76 1.98
Methyl ethyl ketone (MEK) 0.9950 1.84 3.34
Methyl isobutyl ketone (MIBK) 0.9999 0.65 1.96
Butyl acetate (B-A) 0.9925 1.07 6.42
i-butyl alcohol (i-B-Alc) 0.9968 3.39 6.52
Propionic acid (PA) 0.9966 4.29 2.78
n-butyric acid (n-BA) 0.9970 4.28 4.85
i-Valeric acid (i-VA) 0.9964 1.05 6.22
n-Valeric acid (n-VA) 0.9959 0.98 6.69
104 3000.00-
2500.00
&1 2000001
é é 1500.00
a 1000.00
500.00 E é @ m
. i |t ! R RN
- - - - E(I)1 Eb: E(’)3 E(IM E(I)S 5'56 EEW EbS Ebg EEIO E!H E!|: E%fﬁ E'14 E‘15 E%6 E!l7
S01 S0z S03 S04 S05  S06 Sewage Manure Sludge | Food waste
Boundary area of environmental facilties Outlets of environment fundamental facilities

Fig. 3. Measurement results of dilution factor by boundary area and facility's outlets.
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Table 5. Measurement results of designated odor by 6 public environmental fundamental facilities boundary area

n=24
Compound Threshold Standard Excess of Excess of
(ppb) (ppb) Mean (ppb) S.D. threshold standard
times % times %
Dilution factor - 15 3.4 1.44 - - 0 0
Ammonia 100.0° 1,000 211.51 212.69 0 0 0 0
Hydrogen sulfide 0.5" 20 0.97 1.07 13 54 0 0
Methyl mercaptan 0.1 2 0.22 0.43 7 29 0 0
Dimethyl sulfide 0.1 10 0.24 0.59 5 21 0 0
Dimethyl disulfide 0.3 9 0.17 0.73 1 4 0 0
Trimethylamine 0.1 5 - 0.00 0 0 0 0
Acetealdehyde 2.0° 50 0.42 2.04 1 4 0 0
Propionaldehyde 2.0 50 333 4.82 8 33 0 0
Butyraldehyde 0.3 29 2.92 4.85 7 29 0 0
n-valeraldehyde 0.7 9 - 0.00 0 0 0 0
i-valeraldehyde 0.2" 3 - 0.00 0 0 0 0
Styrene 30.0° 400 - 0.00 0 0 0 0
Toluene 900.0" 10,000 8.78 30.83 0 0 0 0
Xylene 479.0° 1,000 - 0.00 0 0 0 0
Methyl ethyl ketone 440.0° 13,000 - 0.00 0 0 0 0
Methyl isobutyl ketone 200.0° 1,000 - 0.00 0 0 0 0
Butyl acetate 8.0 1,000 - 0.00 0 0 0 0
i-butyl alcohol 10.0° 900 - 0.00 0 0 0 0
Propionic acid 2.0 30 0.98 2.44 2 17 0 0
n-butyric acid 0.07" 1 - 0.00 0 0 0 0
i-Valeric acid 0.05" 1 - 0.00 0 0 0 0
n-Valeric acid 0.1 0.9 - 0.00 0 0 0 0

* Ministry of Environment (ME), 2005

I 1770 HiETE FA o2 FAE IHEA vjE EA
8 ofHAJNEAS EAS A= oh3 2ot

3.2.1. BAZAH0lMe
ZAE 77124189 671 FAEA
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FAA FHEE 71Ee 2ol
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#4220 5%

A
2Y 2

(Threshold value)E Zst= dHEH0] 22%F 5 8
T(Fetra, vEuziet, cojugdnole, tholud
tjoldutolE, o EdH|stolE, Z=En]2Utso]
t, Fedgdstels, m2u4ihof|A] Slx ]l

LA EEE 2N B4 5V =2 20 1
g HQ 242 gRtERo &5t FEea
(Hydrogen sulfide)=, & 243] & 13%] 1ottt
olelo & wld A& (Methyl mercaptan)= 73], oF
olv|2duto] =(Dimethyl sulfide)E 53], tholHE
ttolduto] =(Dimethyl disulfide) E?F 13] %21}
Ao = e

dreoto] EFo A= oM E L Hoto] E(Acetaldehyde)
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Table 6. The major odor compounds at the different process of the fundamental facilities (unit : ppb)
Fundamental  Dilution NH; H:S MeSH Toluene a-Ald p-Ald B-A* PA*

facilities ~ factor  Mean  SD, Mean  SD, Mean SD, Mean SD, Mean SD, Mean SD, Mean SD, Mean SD,

EO1 100-448 2863.4 1617.9 780 1129 23 20 745 828 ND. - 25 50 ND - 39 78

E02 448-669 5312 593.1 10712 7708 667 53.0 137.6 1527 ND. - 25 50 42 84 14 27

E03 100-1000  360.6 5641 5253 7330 779 687 590 682 ND. - 25 50 183 365 31 47

E04 100-3000 4365 2716 16762 2596.0 252.7 3921 159.6 871 ND. - 68 47 46 91 05 11

Sevage E05  100-310 565.9 6068 2.0 13 0.4 03 173 345 ND. - 50 58 ND - 17 33

E06 100-1000  206.7 80.8 12998 960.4 912 100.0 315 255 ND. - 25 50 43 85 29 58

E07 100-669  368.1 3206 2625 3487 876 8.6 328 249 ND. - 25 50 30 59 28 57

E08 208-1000 3844 7746 27558 34326 502 455 50.0 369 ND. - 50 58 58 115 46 69

E09 100-310 167.5 88.2 4.4 2.3 73 8.2 53 106 ND. - 50 58 37 74 14 27

E10  100-215 721 4447 38.8 413 6.4 45 536 268 ND. - 25 50 00 00 37 74

E11  144-448 1667 1173 3075 4350 13.2 9.4 2388 246.1 ND. - 50 58 627 1254 26 53

Manure E12 100-669 4819 4286 1627 3105 806 1381 339.1 2327 ND. - 75 96 416 82 61 75

E13 100-1000 1745 883 3490 567.1 308 23.1 2358 186.6 ND. - 25 50 435 752 24 438

Sudge E14  100-300 1595 1393 03 0.4 2.7 53 00 00 150 58 125 150 41 82 ND -

E15 100-300 164.2 68.4 26.1 50.6 39 79 276 333 50 58 25 50 73 146 35 70

Food FI6 144-1000 6388 7283 27 21 36 31 710 1421 1075 802 75 50 36 72 00 00

-waste E17 100-1000 533.2 4843 1.2 20 ND - 00 ND - 330 25 50 11.0 219 46 58

Total mean 486.8 503.7 457 90.2 10.3 45 12.8 2.6

*B-A : Butyl acetate, ** PA : Propionic acid, N.D. : Not detected

7t 18], Z232gHsto]|E(Propionaldehyde)”t 8
3], HELdH5to]=(Butyraldehyde)”t 73] 23513
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Fig. 4. Sum of odor activity value and dilution factor by facility type.
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Fig. 5. Contribution compounds of designated odor by facility type.
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Table 7. The result of correlation analysis between dilution factor and designated odor

Dgcttlgf NH;  HS  MeSH  DMS  TMA  a-Ald  p-Ald Toluene B-A,  Ph
Dilution
1
-factor
NH; 0014 1
HS 0585 0054 1

MeSH 0.826™ 0.045  0.542** 1
DMS 0.456™  -0.147  0.242*  0.398™* 1

TMA -0.067 0.038  -0.076  -0.069  -0.074 1
a-Ald -0.025 -0.050  -0.129  -0.120 -0.156  0.753** 1
p-Ald -0.235 -0.090 -0.183 -0.133 -0.190  0.167 0.097 1
Toluene 0.001 -0.086  -0.007  0.063 0.122 -0.117  -0.160  0.241* 1
B-A -0.032 -0.127  -0.117  -0.080  -0.096  -0.042  -0.052 0.367** 0.544™ 1
PA -0.013 -0.010 -0.034 -0.034  0.008 -0.103  -0.109  -0.178  0.169 0.061 1

“B-A : Butyl acetate, "PA : Propionic acid
*p£0.05, **p 0.01

Table 8. The results of multiple regression analysis of dilution factor

Unstandarized Standarized e .
.. . Multicollinearity
Variable coefficients coefficients t p-value R? p-value
B STDV. Beta tolerance VIF
(Intercept) 0.233 0.035 6.651 0.000
HaS 0.068 0.025 0.191 2.683 0.009 .693 1.443
MeSH 2.683 0.277 0.693 9.701 0.000 .687 1.455
0.786 0.000
DMDS 7.073 2.961 0.145 2.389 0.020 .955 1.047
a-Ald 4518 1.295 0.337 3.489 0.001 376 2.657
B-A 1.390 0.671 0.131 2.072 0.042 .880 1.136
3.5. SEfolz| s|Muleet 21 HAREH 2to| TS| 0.01 oJ3t2 BAH o2 §oJ3t Ao 2 Yepdrh it
224 WAASVIDE 25 10 0]2o2 e} B3 414

2ot sse] Jgg uAE ARy DAC BlE SRR BEHAS, HeRoe bad &

B4 0] E 719 J,].Zﬂ%_ F5t7] <la 3 HEA oot sAulaet A HEE 71 TA= ofet
ISk, SFIRAL folh 0018 Tlger oo SASR SR

20l frel3g risgon], m

RYo R ARelel $UAT WS shid AAT 3

% SRS AATYN L BUASE Table 89

rE o flo
n_|>~
I

Dilution factor = 0.233 + 0.068 H,S + 2.683 MeSH
+7.073 DMDS + 4.518 a-Ald + 1.390 B-A

‘/}E‘rlﬂ‘ﬂﬂr. o

2% 3)7R P AAARYE 0.786.0.8 Bgot 9] Aol oot midwE, ol Ertold
2] 5] Alu)2=0] 78.6%= 57H9] XAt EA 2 At mlo]E, ofA|EdH|stolE, %%‘O}KﬂEﬂo]Eﬂ L=l
29l Aoz ehton 9o AA Ant g0z 7 Aol Fefmlet g nAls F2 Hede

ste1e 4= 913ith.



YFA D B/ 2ALNA TS 2 )

472

2 Q7 YEAS D71 2A LA HiEEe o
Aol B4 wotelr] gIs) BPotA 5144t
AR FEE 2ASIYT 539 42E 54
4 7] ol gate] Baetd] slAuet Aot
A7) A AFsHgon 1 Auk ket 2ok

1) 47h9] §77) 2N oA Bl Bl Al g B
3 A3, FABAAE 3~1089] SRS 1
ERon] Wl 7oA 248 Begerzol 8|44
E AMe] £ 9 9 WA ket 2 ol By
ok 54, sA A ARG sEEE A7)
of whet o} B4 Ws} Zlom, 44 e 9
A2 e gic
BAZANA 24 2250 AQAABA F Az
AASES 23 24E sFolott. Fa B
o, WL, destel= g Folglck. ul
E7AE AR 24 OB o] olgon],
SeAEde FHGBRI, SABAYAAL
molet gefstol SR} e S ekt
3) SHABARLS TE 2 A A7l =S B}
g @3, SHRA AT SR A el st
a7l AR et ERt 0
o}z 9lolEA = LehgTh
SheAElAl, SARAAL, SABHHA LA
= A3 Aol ntet %9 o158 do] FARH Lt
o}, EA A el U Fa o]
20] DepAl AP Bk Rl R AL
Pejstol =57} F0 AR AR ek v, 94
AARNE BAFBRI} T4 AR B4
#9ic
5) iol—O]—H __J/HHH_/]\_
wwrcﬂ: Sl ARIAZ £ AL
onl, BARA v Bgerd slAujso
78.6%—3— o, WEHaT 5 570 A4

2

~

E

4

=

o

193

i
Bl

UAtel 2

B Re g Aeow Iugdaete] 4|
A@AME NIER-2024-01-03-001)1 B A|

HABFATAL] AAA@TAN D GGG ol
s,

REFERENCES

Capelli, L., Sironi, S., Del Rosso, R., Centola, P., Rossi,
A., Austeri, C., 2011, Olfactometric approach for the
evaluation of citizens exposure to industrial
emissions in the city of Terni, Italy, Sci. Total
Environ., 409, 595-603.

Chae, J. S., Kim, M. Y., Jeon, J. M, Ryu, H. W., Lee, T. H.,
Chae, J. S., 2022, A Study on the odor emission level
aat public environmental facilities in Seoul, J. Odor
Indoor Environ., 21, 374-382.

Choi, Y. L., Lee, S., W, Kim, D. K., Determination of
volatile organic compounds and sulfur-based odorous
substances from sewage treatment plants, J. Odor
Indoor Environ., 2018, 17, 161-167.

Dincer, F., Muezzinoglu, A., 2006, Chemical characterization
of odors due to some industrial and urban facilities in
Izmir Turkey, Atmos. Environ., 40, 4210-4219.

Guadagni, D. G., Buttery, R. G., Okano, S., Burr, H. K.,
1963, Additive effect of sub-threshold concentration
of some organic compounds associated with food
aromas, Nature, 200, 1288-1289.

Gong, B. J., Han, J. S., Kim, S. T., Kim, H. S., 2016. A
Study on the correlation between the odor intensity
and dilution factor of aromatic hydrocarbon, Ketone
and Ester compounds, Kor. Soci. Urb. Environ., 16,
1-8.

Hellman, T. M., Small, F. H., 1974, Characterization of
the odor properties of 101 petro chemicals using
sensory methods, J. Air Pollut. Control Assoc., 24,
979-982

Jeon, J. M., Seo, Y. S., Jeong, M. H., Lee, H. S., Lee, M. D.,
Han, J. S., Kang, B. W., 2010, The emission
characteristics of odor compounds fro environment
fundamental facilities — case studies on 5 facilities
(sewage, wastewater, livestock, night-soil and foodwaste)
of treatment plants - , J. Odor Indoor Environ., 9,
80-89.

Jo, S. H., Kim, K. H., Jo, H.J., Lee, M. H., Kim, Y. H., Ahn,
J. H., Ryu, E. Y., Kim, Y. W., 2012, Changes in
odorant emission patterns of boiled egg samples
between fresh and decayed stages, ]J. Odor Indoor
Environ., 11, 65-79.



e
rlo

N
ol
ol

194 39 A - Fad - &

ol

Kim, J. B., Jeong S. J., 2009, The relaltion of between
odor unit and odorous compounds in control areas
using multiple regression alnalysis, J. Env. Hlth. Sci.,
35, 191-200.

Ko, B. C,, Lee, J. K., Lee, Y. S., Lee, M. G., Kam, S. K.,
2012, A Study on odor emission characteristics of
domestic sewage treatment facilities using composite
odor concentration and hydrogen sulfide concentration,
J. Environ. Sci. Intern., 21, 1379-1388.

Lee, H. D, Jeon, S. B., Choi, W. J., Lee, S. S., Lee, M. H.,
Oh, K. J., 2013, A Novel assessment of odor sources
using instrumental analysis combined with resident
monitoring records for an industrial area in Korea,
Atmos. Environ., 74, 277-290.

Lee, M. S., Kang, D. H., Keum, J. L., Kwon, B. Y., Jo, H.
W., Lee, C. H., Kim, E. D., Lim, H. J., Song H. B., 2018,
Emission characteristics of odor compounds from a
sewage treatment plant near an industrial complex
area in Daegu city, J. Environ Health Sci., 44,
178-187.

Lee, T. Y., Lee, J. K., Lee J. K., 2009, Determination of
major reduced sulfur gases emitted from wastes
stored in environmental facility using GC/FPD, J. of
the Korean Geo-Environ. Soci., 10, 37-43.

Leonardos, G., Kendall, D., Barnard, N., 1969, Odor
threshold determinations of 53 odorant chemicals, J.
Air. Pollut. Control. Assoc., 19, 91-95.

Ministry of Environment (ME), 2005, Odor threshold of
major chemicals.

Ministry of Environment (ME), 2006, A Study on the
establishment of comprehensive anti-odor policy.
Ministry of Environment (ME), 2012, Odor management

handbook.

Ministry of Environment (ME), 2022, Standard method of
odor compounds.

Mun, S. M., Lee, H. D., Cho, S. W., Kang, D. H, Park, H.
S., Oh, K. J., 2011, Dispersion Characteristics of
odorous elements from nambu wastewater treatment
plant and a nearby streams in Busan, J. Environ. Sci.
Intern., 20, 953-962.

Nagata, Y., 2003, Measurement of odor threshold by
triangle odor bag method, Odor measurement
Review, Ministry of Environment Japan, 118-127.

Oh, M. H., Shim, J. G., Huh, H. W., Yoon, T. H., Lee, E.
Y., 2014, The emission characteristics of odor
compounds from the each process of anaaerobic
digester using swine manure and food waste, J. Odor
Indoor Environ., 13, 168-174.

Park, S.J., Kim, S. T., Lee, M. D., Han, J. S., 2010. A Study
of on the measurement of odor threshold value of the
specified offensive odor substances, J. Odor Indoor
Environ., 9, 192-195.

b

ox,
ol
Ho
ofol

LI

ol

Parker, D. B., Gilley, J., Woodbury, B., Kim, K. H., Galvin,
G., Bartelt-Hunt, S., L., Li, X., Snow, D. D., 2013,
Odorous VOC emission following land application of
swine manure slurry, Atmos. Environ., 66, 91-100.

Van Hatteveld, A. P.(Ton), Paul, H., Hendrik, H., 1999, A
Review of 20 vyears of standardization of odor
concentration measurement by dynamic olfactometry
in Europe, J. Air. Waste. Manag. Assoc., 49, 705-715.

* Researcher. Jeongwon Jang

Department of Environment Research, Health &
Environment Research Institute of Gwangju, Gwangju
61954 Korea

jiw0105@korea.kr

Researcher. Yeonjae Jeong

Department of Environment Research, Health &
Environment Research Institute of Gwangju, Gwangju
61954 Korea

yeonjae6989@korea.kr

Researcher. Hoyeon Hwang

Department of Environment Research, Health &
Environment Research Institute of Gwangju, Gwangju
61954 Korea

h5y25n@korea.kr

Researcher. Eun Cho

Department of Environment Research, Health &
Environment Research Institute of Gwangju, Gwangju
61954 Korea

jha0269@korea.kr

Researcher. Changhu Kang

Department of Environment Research, Health &
Environment Research Institute of Gwangju, Gwangju
61954 Korea

kang2023@korea.kr

Researcher. Heeyun Jung

Department of Environment Research, Health &
Environment Research Institute of Gwangju, Gwangju
61954 Korea

yunil000@korea.kr

Team leader. Cheolhong Park

Technical operation team, Environment Corporation of
Gwangju, Gwangju 61954 Korea

thanksok. park@eco-g.or.kr

General manager. Misook Go

Technical operation team, Environment Corporation of
Gwangju, Gwangju 61954 Korea

kms@eco-g.or.kr

Director of Environmental Research Department. Yunhee
Kim

Department of Environment Research, Health &
Environment Research Institute of Gwangju, Gwangju
61954 Korea

kyh7513@korea.kr



	광주지역 환경기초시설에서 발생되는 악취물질 배출 특성
	Abstract
	1. 서론
	2. 재료 및 방법
	3. 결과 및 고찰
	4. 결론
	REFERENCES


