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Analysis of Offensive Odorous Compounds
Emitted From the Chemical Plants
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The concentrations of offensive odorous compounds emitted from the two chemical plants in Chongju and
Yeosu industrial complex in Korea were determined by uv/vis spectroscopy, gas chromatography, and high per-
formance liquid chromatography. The odorous compounds examined in this study are ammonia, trimethyl amine,
formaldehyde, acetaldehyde, propion aldehyde, butyl aldehyde, n-valeric aldehyde, iso-valeric aldehyde, hydrogen
sulfide, methyl mercaptan, dimethyl sulfide and dimethyl disulfide. The concentrations of those were determined
from the 10 sampling points of the two plants, respectively. The emission concentrations of all odorous com-
pounds examined in the two plants were lower than those of the regulation standard levels of industrial complex
in Korea, respectively. The propion aldehyde, n-valeric aldehyde, methyl mercaptan and dimethyl disulfide in
Chongju and Yeosu plants, and butyl aldehyde and iso-valeric aldehyde in Yeosu plant were not detected at any

sampling points examined.
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Table 1. The detection limits and precisions of analytical methods

Q0
Compounds detection limit(ppb) precision (rsd, %) linearity t;ice:?lvery(%))%
ammonia 478 1.26 0.98 0.60 ug 99.2
trimethyl amine 0.07 6.60 1.00 0.25 ug 99.8
formaldehyde 0.20 1.20 1.00 7.0 ng 99.6
acetaldehyde 0.07 0.21 1.00 7.0 ng 99.8
propion aldehyde 012 0.52 1.00 7.0 ng 99.7
butyl aldehyde 0.10 0.68 1.00 120 ng 99.6
n-valeric aldehyde 0.36 1.06 1.00 6.0 ng 99.4
iso~valleric aldehyde 0.28 0.81 1.00 6.0 ng 99.4
hydrogen sulfide 0.39 041 1.00 8.0 nL 99.3
methyl mercaptan 0.20 053 0.99 80 nL 99.6
dimethyl sulfide 0.27 0.44 0.99 4.0 nL 99.5
dimethyl disulfide 0.19 161 1.00 5.0 nL 9.5

rsd: relative standard deviation
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Table 2. The climate conditions of sampling points

Sampling direction of wind | velocity of wind (m/s) temperature (C) humidity (%6)
points Chongju Yeosu Chongju Yeosu Chongju Yeosu Chongju Yeosu
1 NEE SWW 0.7 22 29.6 34.4 588 53.6
2 NNE ESS 1.0 2.1 289 321 60.4 494
3 NNE ESS 07 1.2 311 315 56.1 65.2
4 NNE S 09 2.8 306 325 552 59.2
5 NNE ESS 15 19 29.4 309 60.0 62.8
6 NNE ESS 11 12 281 328 60.7 68.1
7 NNE ESS 18 18 305 343 557 58.1
8 NNE ESS 1.0 31 325 324 51.7 51.2
9 NNE ESS 15 19 281 341 546 55.7
10 WNN SSW 19 1.8 295 352 54.3 50.3

AHFA A 7|ZxA F% F£ 7] 2L HEE Table 3. Analytical data of ammonia and trimethyl

’ H

Table 25} Zth Table 28 BH F&d glojAE amine _
AFEH Afoe dFE F5FFYY U8 9 Sampling] _ammonia (ppb) | trimthy! amine (ppb)
TEAAAE TEETLE AR Aort A F points | Chongju  Yeosu | Chongju  Yeosu
& 71& @ F50 olME F XY TN & 1 _ 46.38 045 234
ate] 7} it 2 1241 39.68 146 152
53 rAFARAY BAaA 3 19.30 51.02 2.02 101 .
331 otz uolel 2o} 4 13.82 30.81 1.20 110
Sl H = =HH=CTe 5 259 118.05 - 1.39
F a3 AN FEYotet Ev] 6 2180 12771 - 073
do}nlg FAg ZA= Table 37 Z2th 7 1383 12065 161 -
Table 3& RA dRUole) ZHoe FFF 7 8 1393 3971 1.90 0.35
A 0.00~2866 ppb, JF&FNA 3226~12771 ppb 9 27.18 32.26 1.31 -
Welz AZso] TR okt EXu o] 10 2866 122.29 134 0.78
BE 9 FUAY #7AX, 2ppm Bk wgkth - not detected
g vdolm e JFFAqA 0.00~202 ppb A4
3014 000~234 pob FAZ FEHY O ol Table 49} 5% 2% TE2LHE =9 AL 3
T 2% FAAY FAXA, 20ppb Bt ‘%‘%%Ur 2Z A 000~451 ppb, AFTHANA 445~
332 ¢H3= g 1975 ppb HYE HEHOl F T Alolo ol
T ZA A AFHE Az A dH3e FgEE axut ol ZHx FA|A, 20ppm B A3 @)
o] B AIE Table 4 2 59 2th SFMELHI =9 HLole HFFTHANA 000~
Table 4. Analytical data of aldehyde compounds in Chongju plant
Sampling | formaldehyde  acetaldehyde  Dropion. Ao e e S
points (ppb) (ppb) (ppb) ~ (ppb) (ppb) (pph)
1 2.47 - - 0.79 - -
2 —_ _ —_ - -
3 3.20 - - 098 - -
4 184 - - 0.81 - -
5 — — - - _ —
6 078 - - 067 - -
7 451 063 - - - 122
8 - .06l - 0.64 - -
9 0.39 - - - - 0.80
10 - 061 - - - -
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Table 5. Analytical data of aldehyde compounds in Yeosu plant
Sampling form- acet- propion butyl n-valeric iso-valeric

. aldehyde aldehyde aldehyde aldehyde aldehyde aldehyde

points (pph) (ppb) (ppb) (ppb) (pph) (ppb)

1 6.45 0.22 - - - -

2 445 0.08 - - - -

3 19.75 0.85 - - - -

4 540 0.08 - - - -

5 18.24 097 - - - -

6 891 0.38 - - - -

7 740 034 - - - -

8 553 011 - - - -

9 10.66 0.35 - - - -

10 8.36 0.12 - - - -

Table 6. Analytical data of sulfur compounds

Compouds | hydrogen sulfide (ppb) | methyl mercaptan (ppb) | dimethyl sulfide (ppb) | dimethyl disulfide (ppb)
points Chongju Yeosu Chongju Yeosu Chongju Yeosu Chongju Yeosu
1 - 20.79 - - - 22.46 - -

2 - 21.51 ~ - - 20.09 - -

3 19.01 19.60 - - 9.60 16.95 - -

4 - 20.93 - - - 22.14 - -

5 25.66 21.87 - - - 19.82 - -

6 38.26 20.00 - - 11.14 2211 - -

7 - 24.42 - - 9.15 22.96 - -

8 - 23.65 - - - 20.90 - -

9 39.11 45,92 - - 10.34 27.03 - -

10 33.29 3381 ~ - 10.45 14.50 - -
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