Odor emission characteristic evaluation of Geomdan General Industrial Complex
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ABSTRACT

Incheon Metropolitan City is a maritime city with harbors and international airports. It has all the
requirements of a city with a world-class port, and is working to develop a pleasant and healthy
green city through the launch and launch of the Green Climate Fund (GCF) secretariat. However,
the coexistence of 12 industrial complexes and odor - inducing facilities such as landfill sites has
become an obstacle to sustainable cities. According to data from the Ministry of Environment,
Incheon City has the second highest incidence of complaints among 17 cities and provinces in the
past three years. Incheon city has continuously increased bad complaints since 2011, with the largest
number of civil complaints occurring in the West. Actually, 1927 cases, 78 % of complaints related
to odors received in the entire area of Incheon in 2014, occurred in the West.

Therefore, it is necessary to identify the odor characteristics of the odor industry in the western
part of Incheon, and to investigate the odor characteristics of the odor factory in Geomdan general
industrial complex located at the branch of Gimpo Hagun industrial complex, We will discuss the
environmental management plan of the complex and actively use it to establish the
countermeasures to reduce the odor.

Key words : Incheon Metropolitan City, Odor, Geomdan general industrial complex
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Table 1. Specification of odor by main substance.

Compounds Characteristics of Odor Causing Substances
Sulfur Onion, cabbage rotting odor gl/[gltﬁlf%]clie mercaptan, Dimethyl sulfide, Dimethyl
Compounds Egg rotting odor Hydrogen sulfide
Nitrogen Excreta odor Ammonia, Ethyl amine
compounds A fishy rotten odor Methyl amine, Trimethylamine
. - Acetaldehyde, Propionaldehyde, n-Butyraldehyde,
Aldehydes Aggressive, sour and burning odor i-Butyraldehyde, n-Valeraldehyde, i-Valeraldehyde
An irritating thinner odor Ethyl acetate, Methyl isobutylketone
Hydrocarbons :
Gasoline odor Toluene, Styrene, Xylene
[rritating sour odor Propionic acid
Fatty acids Sweat odor n-Butyric acid
Odor in wet shoes n-Valeric acid, i-Valeric acid
Halogens [rritating odor Chlorine, Fluorine
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Table 2. Odorous substances that can beemitted by industry.

Source Odorable substance Odor Main generation process
A oHHE-Al
~Toluene oAb AY A
oDNi 1 oA=L =]
e Disulfide A=A A2 A
Mercaptans A= =
. Lol o °5 =
Acetaldehyde A A A e m AZAA
o A 2 A EEA| A
°Formalin A= H o FegAs
2 i W A PEEAA
oAz oThinner oAtk uj S A A
o ) =
Bond A 1A A AZAA
oHFg A 2
A A BAEILY) BAD imlj
RAE Az “Trimethylamine 1B A e
27101% WA i
oAb Al
snpo)gt A= oStyrene i = A o Z3AI
oFelad e i WA A
oStyrene o = WA EEAA
FRIE A= °Xylene AL WA
AL oA A
~Toluene o} WA A
oSulfuric acid mist oAb WA oAb - e HEAA
G2uFIHE oThinner oAt A ER A A
oHydroxide mist oA53 08§ - 83AIA

°Hydrogen sulfide

o A= WA

A3z N4

FFAAFTD)

e=A= °Methyl mercaptan cdHlF A= WA oA
A
°Phenol o 9J ok WA
FEEFTD -Formaldehyde o B3k WAl FEITA
- Ammonia oA H
sMethyl ethyl ketone orkeryg A3 oA A
7tEAE Az 74 | oToluene FFA AFH oA 3| A1
Acetone oA oZANA
P oHydrogen sulfide =y _’5"% W AR oHHGA| A, ERAIA
oMethyl mercaptan i F A= WA AN, 3|5
Toluene o} WA
ERAZY oXylene oAlIL; WAy o EAAIA
-Benzene oA
o E Al
A EFA 2 °Amines AR = HA oA
oAps Al
AEEAQ AN ) | drosen sulfide g M WA A
oCarbon disulfide
oAldehyde oEF g WA PN
A FAA = oFormalin A3 oHHS-A| A
Phenol o o] R F A EFAA
S RAABAZY oAldehyde. %J”H?} AR EFAA, FEHEAA
oFatty Acid EFF WAl oHHEAE, AAA
o Ammonia oA =H oH| 71 &A%
A EE] sMethyl mercaptan ol E AE WA ol A %
oHydrogen sulfide o2 ZF M= WA o3k E %




Table 3. Deodorization method by odor substance.

Substance Y:Zgg OZ(ZiZI;i:)n Asorption | Combustion orl;hélcfi(;m Deodorant
Ammonia @) O O O O O
Methyl mercaptan O O O O O O
Hydrogen sulfide ® O O O O O
Dimethyl sulfide O O O O O O
Dimethyl disulfide ® O O O O O
Trimethylamine O O O O O O
Acetaldehyde O O O O O O
Propionaldehyde X A O O O X
Butyraldehyde x A O O O X
n-Valeraldehyde X A O O O X
i-Valeraldehyde x A O O O X
Styrene X A O O O X
Toluene x A O O O X
Xylene X A O O O X
Methyl ethyl ketone x A O O O X
Methyl isobutyl ketone X A O O O X
Butyl acetate X A O O O X
i-Butyl alcohol X A O O O X
Propionic acid O O O O O O
n-Butyris acid @) O O O @ O
i-Valeric acid @) O O O O O
n-Valeric acid ® O O O O O
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Table 4. Odor emission business classification.

Environment
s Recycling of basic facility
class1£1cat10 mem%ggl .| non-metallice Fﬁscign PCBs Plating | Sewage | Wastewater
UME | raw material Ty treatment treatment
plant plant
Subject 4 4 9 4 14 1 1

214 | = 7| BA = Y(E)
5 4=~ 5k X 21 2H2)
AEIEARIZ (7)




Table 5. Odorous substance items and methods of analysis.

Substance Sampling Instrument
Complex odor FAFAH T I A2 A
Ammonia LA A UV/Vis
Methyl mercaptan FASAH GC/PFPD
Hydrogen sulfide S 3AH GC/PFPD
Dimethyl sulfide EA4AH GC/PFPD
Dimethyl disulfide A GC/PFPD
Trimethylamine AHAH GC/NPD
Acetaldehyde DNPH 7}IE#] A HPLC
Propionaldehyde DNPH 7}E&] A HPLC
Butyraldehyde DNPH 7}E&] X ¥ HPLC
n-Valeraldehyde DNPH 7} E&] A HPLC
i-Valeraldehyde DNPH 7}E 2] X ¥ HPLC
Styrene A F2AH GCIMS
Toluene I A F2H GC/MS
Xylene A FEAH GC/MS
Methyl ethyl ketone A F2 GC/IMS
Methyl isobutyl ketone A F2EH GCIMS
Butyl acetate A F2 GC/IMS
i-Butyl alcohol A g2 A GC/MS
Propionic acid LA A GC/FID
n-Butyric acid A A H GC/FID
i-Valeric acid AAAY GC/FID
n-Valeric acid A A GC/FID
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Table 6. Relation between TOER and affection of odor.
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Table 7. Complex odor.

Strict emission limits (Dilution Factor)

Division ;
Industrial area Other area
Outlet < 500 < 300
Site boundaries < 15 < 10




Table 8. Designated odor.

Substance Strict emission limits (ppm)
Industrial area
1 Ammonia <1
2 Methyl mercaptan = 0.002
3 Hydrogen sulfide < 0.02
4 Dimethyl sulfide < 0.01
5 Dimethyl disulfide =< 0.009
6 Trimethylamine =< 0.005
7 Acetaldehyde < 0.05
8 Styrene =< 04
9 Propionaldehyde < 0.05
10 Butyraldehyde < 0.029
11 n-Valeraldehyde < 0.009
12 i-Valeraldehyde < 0.003
13 Toluene < 10
14 Xylene <1
15 Methyl ethyl ketone < 13
16 Methyl isobutyl ketone <1
17 Butyl acetate =1
18 Propionic acid = 0.03
19 n-Butyric acid < 0.001
20 n-Valeric acid < 0.0009
21 i-Valeric acid < 0.001
29 i-Butyl alcohol =< 09




Table 9. Threshold of Odor.

Substance Threshold (ppm)
1 Ammonia 0.1
2 Methyl mercaptan 0.0001
3 Hydrogen sulfide 0.0005
4 Dimethyl sulfide 0.0001
5 Dimethyl disulfide 0.0003
6 Trimethylamine 0.0001
7 Acetaldehyde 0.002
8 Styrene 0.03
9 Propionaldehyde 0.002
10 Butyraldehyde 0.0003
11 n-Valeraldehyde 0.0009
12 i-Valeraldehyde 0.0007
13 Toluene 0.9
14 Xylene 0.041
15 Methyl ethyl ketone 0.44
16 Methyl isobutyl ketone 0.2
17 Butyl acetate 0.008
18 Propionic acid 0.002
19 n-Butyric acid 0.00007
20 n-Valeric acid 0.0001
21 i-Valeric acid 0.00005
29 i-Butyl alcohol 0.01
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Table 10. Weather data of Incheon meteorological station(2015.12~2016. 11).

T(FEF 20
2

2 AT

~ 3.0

.0 ~3.0m/s, H1

. Wind speed Atmospheric pressure Temperatures
Division
(m/s) (hPa) (T)

Spring 3.0 1,007.0 13.0

Incheon Summer 2.7 999.2 24.8
meteorological Autumn 2.9 1,008.7 18.4
station Winter 3.4 1,016.2 34
Annual 31 1,007.7 14.6

WINDROSE

20153 122 012 00A] 00£ - 201643 112 082 00A] 00

Fig. 3. Windrose of Incheon meteorological station(2015.12 ~ 2016.11).



WINDROSE
201613 032 01 00A| 002 - 2016\ 052 31 00A] 002

Fig. 4. Windrose of Incheon

meteorological station(spring).

WINDROSE
201613 09 01 00A| 002 - 2016\ 112 08% 00A] 002

Fig. 6. Windrose of Incheon
meteorological station(autumn).
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WINDROSE
20163 062 012 00A| 00 - 20163 08 312 00A] 002

Fig. 5. Windrose of Incheon
meteorological station(summer).

WINDROSE
20159 122 01% 00A| 002 - 20163 02 29 00A] 00

Fig. 7. Windrose of Incheon
meteorological station(winter) .
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Table 11. Odor prevention facility status.

Total Absorption Adhesion Deodorant Oxidatif)n/ Microorganism

Reduction
58 31 15 9 2 1




ATHE 4w A7 2AE 20 A4S
AN HAAEE FFs ARNeH, FFol
o7 A 27, 2kl o3 A DN, M E
o] &3 N2 UIE ZAHAH. of=F AL
P & 16709 WAL S &Fsta AL
, w2l o A2 87N, &FA - 2HA T
X E T oFFH AA A A, 4E3) - g
of o A 271, Foll o3 AAE D=
AFT AR F 1S A A Ao
oz A3 Holglo], oo

27} 28 @ AT ol dol G2 QA
Q1 Re AFehe BAelA o
R I A e
= AAS 39l

3!
st ek glot ol Aol TbE

OR oﬁ
N

(o3

ON

£ e NN S N o H oo
O

43. A4 =AM

4.3.1. A1

AEE-1L SRR dS Ao
Hojdou HAAAozE At
sta glow, sk Ae|HA L ofefe 1

R RIE LI N

m\l

o

4

AN, FAA, 3AAYAN, WVaSz

PR A A ol b, ot H YA AEZE o
A8kl AL A, B2

o). ol olemefol ofs) of

2ste] AAS L, %

£CI0)E o183 o 72g

e

JO

L E O o du ol M o2 i
= =

o e =

x

R S

B J
0f o

o Lo 0 A AN rfo off 2@ o do o Ho o

AR wETe A FdetE 300 H,
At &5 3st4art 1251 ppbE M
%3, I 5o E WEwek36.5 ppb), Tk
oMl g d o] =(18.9 ppb)e] & oo, 7]E

g vYg = EHE FHAT FAAFA Y
A5 3 AHE S-S gt = 3 A, A
AAHALE T F3rasE EHE ~ 2 ppbrt
HEHAL, 7B ELS vF e BHE F
AT AdtHA =] A WeEnze ) 33}
T4 ) TolvEAdstels ) tholwdtio] d T
ol oo, o] 859.6

= 2AER, SEAAEE AT e 9
Aol G #7148 BA YA A3
Foha, WL, Tl WMt =5} T
%R Ao RATh Agg-le oY
A% WEHG NF 4G A Al 3
stoe wjETe Biterxv) 300 WiE &3}
£ Ao BAGe) AP METe) BG
P27 300 M2 HAGe] SREn s o
o1 5ol webis 29bd b Aol Eoka
B, G358 WA ol @%s}zi o]
I 9% A dasn A
AQg-1e SHoRE U ﬁod%ﬂ

it Bl
= ﬂ—ﬂ%?ﬂ/\l“ﬂﬂi Zzu ZFQ = T
PN
T
|

o ofl nQ

}

AN

_IO

l_4

) FRA BE FAT BL2

mﬂ“ 1o o

JAZ 3ol Aol B A5 ) o
B o BAE BT, B, A
A FEFA Aol A Folv, X
G oS ARSI Aol £E A3t 24

dqAolnz ofH T &4 7ol ZthdH

é
st



ol2mgt 9l
O| M=t At}
eREDY + ek 2
oh+RY [ FURHIZT [ |SUSTAY [ =X MBS E 3XPN 2 A2
UM A BE < guRlE [ WaszE [ 4s8ZAX
HMIN Ng= FAE EHHA A 55z Al AlolgtE

Fig. 8. Schematic of Company-1.

Table 12. The odor survey results of Company-1.

. - Methyl Hydrogen Dimethyl Dimethyl
Survey point Division mercaptan sulfide sulfide disulfide Total
Threshold(ppb) 0.1 0.5 0.1 0.3 -
Density(ppb) 36.5 125.1 18.9 16.6 -
— Expected
Company-1 | EXpected 365.0 250.2 189.0 55.3 85.5
Qdor
contrdor e 425 29.1 22.0 6.4 1000
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Fig. 9. Schematic of Company-2.



Table 13. The odor survey results of Company-2.

Survey point Division H§$?§Sn Acetaldehyde Xylene Toluene Total
Threshold(ppb) 0.5 2.0 479 900 -
Density(ppb) 1,200.0 34.7 41.2 66.6 -
Expected
Company-2 | 4 intensity 2,400.0 174 0.09 0.07 2417.5
Odor
contribution(%) 99.3 0.7 0.0 0.0 100.0
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Table 14. The odor survey results of Company-3
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Table 15. Emission Factor Unit of major air pollutants during truck loading process.

(Emission factor unit : Ib/ton of Ascon)

Survey L Ammoni | Hydrogen Acet Propion Butyr n-Valer
point Division a sufide | aldehyde | aldehyde | aldehyde | aldehyde | ovene | Total
Threshold(ppb) | 100 0.5 2.0 2.0 3.0 7.0 | 900 -
Density(ppb) | 241.1 | 117.7 | 2,657.7 | 2944 | 1503 704 | 1536 -
Company | Fxpected 2.4 | 2354 | 1,3289 | 147.2 50.1 101 | 0.2 | 1,774.2
-3 odor intensity
Odor
contribution®) 0.1 13.3 74.9 8.3 2.8 0.6 0.0 | 100.0
¥ 71EF =L VY B =4S

Fig. 12. Process of loading an ascon in a vehicle.
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Table 16. The odor survey results of Company-4.

- Methyl
Survey e .| Hydrogen Acet Propion
point Division | Ammonia sufide | aldehyde | aldehyde KEétt}(l)SIIlle Toluene | Xylene Total
ﬂl(rgsg)old 100 0.5 2.0 2.0 440 900 479 .
%%%%%Y 867.9 | 1,322.8 443.0 59.5 104.4 742 | 1150 -
Expected
Comgany ;%Eg%ﬁy 8.7 | 26455 221.5 29.8 0.2 0.1 0.2 | 2,906.0
Odor .
contr(})b)utlon 0.3 91.0 76 1.0 0.0 0.0 00 | 100.0
% e R B A N B BAEY

Fig. 13. The inside of the ascon hopper and the air curtain.
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Table 17. The odor survey results of Company-5.
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Fig. 14. The air curtainof the ascon.
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Table 17. The odor survey results of Company-5.

Sggl":ty Division | Ammonia alc?eﬁg}de aﬁégﬁi;& alggﬁ% . Iié:tt%lglz Toluene | Xylene | Total
Thesod 100 2.0 2.0 3.0 440 900 479 -

]{%%%gy 78.4 320.8 40.7 414 10.3 74.1 734 -

Compen E;(I%’ge%eti 08 | 1404 20.4 1338 0.0 0.1 02 | 1956
con%‘?gutlon 0.4 82.0 10.4 71 0.0 0.0 0.1 | 1000
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Fig. 16. Aggregate, Sand and Mineral filter storage place
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Table 19. The odor survey results of Company-7.
Survey ool L Methyl Methyl Butyl
y point Division Ethyl Toluene Xylene isobutyl acetate Total
Ketone ketone
Th(rgsg)old 440 900 479 200 16 -
D(%%%SY 103.6 2,710.5 752.6 45.8 42.9 -
Company-7 | Baor T 0.2 3.0 16 0.2 2.7 7.7
intensity
con‘%dg{tion 3.0 39.0 20.3 3.0 34.7 100.0
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Fig. 18. Painting facility of Company-7.

Fig. 20. Pigment attached to on activated Carbon
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Fig. 21. Outlet of Company-7
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Table 20. The odor survey results of Company-8.
. . Methyl Butyl
Survey point Division Ethyl Toluene Xylene acetate Total
Ketone
Thresold (ppb) 440 900 479 16 -
Density (ppb) 414.1 519.8 3318 83.4 -
- Expected
Company-8 | XReCleSity 0.9 0.6 0.7 5.2 74
Odar
contribution (%) 12.7 7.8 9.3 70.2 100.0
¥ 7EF S EHL vg B EHEE

3
=

Fig. 24

. Drying Process of Company-8.

Fig. 25. Inside of Drying Process.
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Fig. 26. Schematic of Recycling of non-metallic raw materials
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Table 21. The odor survey results of Company-9.

Acet Methyl Methyl
Survey point | Division | Ammonia Ethyl Toluene | Xylene isobutyl Total
aldehyde Ketone ketone
Thresold -
(opb) 100 2.0 440 900 479 200
Density _
(ppb) 577.8 18.2 78.3 83.6 88.4 123.6
Expected
Company-9 , gdor, 5.8 9.1 0.2 0.1 0.2 0.6 15.6
ntensity
Odor
contributio 36.2 57.0 11 0.6 12 39 100.0
(%)

* e =S Vg B

Fig. 27. Inside of Company-9
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Fig. 28. Schematic of Recycling of non-metallic raw materials(melting and
extrusion).
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AAT NEHE NEEFYAD, T BPG PR APHSA ABEAR AFB)
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Table 21. The odor survey results of Company-10.

Survey - Acet | Propion | Methyl
Division | Ammonia P Ethyl | Toluene | Xylene | Styrene | Total
point aldehyde | aldehyde | poo Y I
Thresold 100 2.0 2.0 440 900 479 30 -
(ppb)
Density 4380 | 1053 6.8 244 | 1238 | 10L1 | 8654 -
(ppb)
Expected
Company odor 44 52.7 34 0.1 0.1 0.2 28.8 89.7
-10 intensity
Odor
contribution 49 58.7 3.7 0.1 0.2 0.2 322 | 1000
%)
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Fig. 29. Inside of Company-10
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Fig. 30. Schematic of Printed Circuit Board Factory.
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Table 22. The odor survey results of Company-11

Methyl
Survey point Division | Ammonia Hzglrf?ggn ajlé\e(gde KEétt%}rrlle Toluene Xylene Total
Thresold
(pph) 100 0.5 2.0 440 900 479 -
Density -
(ppb) 432.2 1.2 24.1 229.9 67.3 67.1
Expected
Company-1 ,ngor, 4.3 24 12.1 0.5 0.1 0.1 19.5
1 intensity
Odor
contributio 222 123 618 2.7 0.4 07 | 100.0
(%)

718t e Vg ®
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Fig. 32. Printing line of Printed Circuit Board Factory
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7H E8ka, O OSoE o EYHsiels H, VERIES vE B BAEFEHIAY A
55.1 ppb, Wl EoEAE 334 ppb, EF4 254 BAE 7 A™E SAs9T EFLHAE 3
ppb, A<#A 18.1 ppb, TEJLLdHstels  H] WEHINLAELS 109 ~ 12.3 ppb, EFAE&
13.0 ppbe] «olom, 7ElgFE e w = 254 ~ 29.6 ppb, ALY AL 226 ~35.4 ppbH L
EAE Hd WiET-28 AR 2Tl e W, ZIEEES vE B2 BHE HAT
HdEs 34 Q4" e+ EH Eaeh HiE-19 A deE=a34, oA,
+ 100 =, AAH FES 9 1/10} 26480 FH =53H TolA FELEw, I
ppbE M =43, I o E EF 294.0 g, FLHdtolE, AU EE, EFEEIE4NY
ppb, A& 28.6 ppb, O}A]E%}HFE} 1= 226 EE o] Y7y} g ALEHA] B3tolx g}
ppb, HI”EAE 8.0 ppb, ZZ¥]2LH|35}0] FRYo}, dHslolE Fo] EA AEHIUL,
T 6.8 ppbe] woleH, ZEHIELS vF E wEF-29 A5 AT, AAHY AAE Fol
 B4F HAY ETF-32 dAFAgANAETS A EFYSACdER 1y AW dEE 59
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tholm g uto]l= 1.03 ppbel «olglon, 7] % 58.3 %), oM ELH s =% 27.7 %),
BEe vEg e EXE HAW ARAE 1 Z2a2dHsio| s R 7.6 %), tolHEA
TERES, oA, FHMES, davo] 348) FolE(U|HE 5.7 WE GRUYoLe}t dHslo]
of Bgetd= 5 Hiola, AAAH F&ES A B =Tt A 2AEAT. ol ARRE
ddlo] 43.6 ppbE 7Y wSA, I HeeE  1TEHETEAE, A, FHH =5
=54 329 ppb, g EAE 283 ppb] &= 9o FAHA AEStE AR I FFol =2
olgler, 7lgtg e vF e EAE HIY A ZAE3 ZAoE AddEg AYA-12& o
o AR 25(@EEES, AAYAAAY B Y dAF wEd 8 VEEHAY, ET 5
°ofH &= 5 Hjolal, A[AtH F&ES Aol et 7E 500 viE =) AL A wiET &
44.3 ppbE 7FF =%, I Loz EFA FebH7) 300 viE Al sggh
37.4 ppb, WEAEAE 14.0 ppbe] Lol o
Table 23. The odor survey results of Company-12.
S;Z;ety Division | Ammonia Dérur]lfei‘g(leyl alé}e(gde aliéggi;c{le f{l%:‘%(gfi Toluene | Xylene | Total
nggg%?d 100 05 2.0 2.0 440 900 479 -
D(%%%gy 10,565.0 1.0 100.4 27.7 | 2464 | 4196 | 1452 -
Expected
Company _odor 105.7 10.3 50.2 13.9 0.6 0.5 0.3 181.3
-12 intensity
Odor .
contributio 58.3 5.7 217 76 0.3 0.3 02 | 100.0
% 71Er 4:4%%5_2 N EE B2



Fig. 34. Panel plating process of Printed Circuit Board Factory.

A WAL 5 el Bt B
shglou (Fig. 33, 30014 2 & o] =
W71 gAs FHEANY o8 GHMEE
Aol AFE =LA L Agstel welsa 9
2Ae.

43.13. Ag3-13

138 AN EDE AN
YHOT JABYNEZE THAA
A, gA A, YA, EFAA
LA E Fol Ge Aol 3]
Ag-13e AAAHE BEE T A =
AT FEAHNEALS g 9
A1 FEAANEANEG AGHE A
YL AAYNY, SFAH 5o A BAA
o] 4xsle] gtk

Ze A
kil

5 ©]

o2
>

FA

=

1n i bt
0>’

A

%2
Kl

2

il

0

NEARHE WET, AAFRUR, TR A
Al AAEEA T =T BEEetFH = 5 i, A
Aotz gmo E=a) 3677.1 ppbE M =
T, 7 thgo R ehmuol655.8 pph), AU
(43.7 ppb), W BAEA=(27.7 pph), IHEYL
d3te] =(20.8 ppb)e] <=ollom, ZEFEEL
ng == B4F HAS AGE HFe 5
°olH &= 10 v, ABH &L vF £ X
= HAt. FAAAE F AR SS9 5
etz 3 v, WEANEAE 14.2 ~ 31.8 ppb, &
=dl 1264 ~ 218.7 ppb, LA 436 ~ 44.0
ppb7t AEHJL, 7BHE S w7 == B4
= HAT AGGHZ =Y AT oA ELEH S
ol ) kRUo} &olglon, oA
&2 21282 A4 o AFEAAIY A AR A
A oA FE FX= YERAY. Fao

¢l

i
d

N



HLLEZ L A ELHS == 491
%), FEUHZIAE 30.9 %), =F(19.3 %),
2L (0.4 %), WEAEAE0.3 %= Lot
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Table 24. The odor survey results of Company-13.
Survey . ) Acet- Methyl
. Division Ammonia aldehvde Ethyl Toluene Xylene Total
point Y Ketone
Thresold
(ppb) 100 2.0 440 900 479 -
Density _
(ppb) 655.8 20.8 21.7 3,677.1 43.7
Expected
Company- _ngor. 6.6 10.4 0.1 4.1 0.1 21.2
13 intensity
Odor
cont?)});ltlon 30.9 49.1 0.3 19.3 0.4 100.0
¥ 718t e v Be 2HEd
Table 25. The odor survey results of Company-14.
Survey L . Methyl
point Division Ammonia Bthyl Ketone Toluene Xylene Total
Thresold
(ppb) 100 440 900 479 -
Density -
(ppb) 319.0 67.7 39.2 42.3
Expected
Company ot 3.19 0.2 0.0 0.1 35
-14 intensity
Odor .
COHtI(’})b}l'[lOH 91.8 44 1.3 2.5 100.0
X 7EF AFHEAS vF e BXHEE



Fig. 36. Inside of Company-14.
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Fig. 37. Inside of Company-15.
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Fig. 38. Odor Actual Investigation point.
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Fig. 39. Toluene concentration by Investigation point
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Fig. 40. Toluene Average by Investigation point
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Fig. 41. Modeling result of complex odor
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Table 26. Major odor-causing substances.
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classification

Major odor-causing substances

Environment basic facility

Hydrogen sulfide, Methyl mercaptan, Dimethyl sulfide

Ascon Factory

Hydrogen sulfide, Acetaldehyde, Propionaldehyde

Metalmenufacturing Toluene, Xylene, Butyl acetate
Recycling of non-metallice raw material Ammonia, Acetaldehyde, Styrene
PCBs Ammonia, Acetaldehyde

Plating

Ammonia
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Fig. 43. Total Odor Emission Ratio.
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