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A Preliminary Sudy of Offensive Odorants in Air after a Large-Scale
Oil Spill Accident Off the Tae-Ahn Peninsula, Korea 2007

K.-H. Kim", K.-H. Lee, J-W. Ahn, S-Y. Park, and U.-H. Yim?!
Dept. of Earth & Environmental Sciences, Sgjong University, South Sea Ingtitute, KORDI

In this study, the distribution of offensive odorants in ambient air was measured from four offshore sites near
the site of the Hebei Spirit oil spill accident that took place on Dec. 2007. In order to investigate the air quality
change due to oil spill accident, the concentrations of major odorants were measured during two field cam-
paigns held at 100 hrs and one month after the accident (after an extensive clean-up process). The results of
our analysis confirmed that the concentration levels of most individual odorants analyzed in this study were
not high enough to contribute to the strong malodor that persisted in the study area, at least during the initial
field campaign. However, the dilution to threshold (D/T) ratios determined from the identical samples con-
firmed that the odorant pollution was significant in the early phase of the ail spill accident. The overall results
of our study suggest that the identification and improvement of measurement techniques for the odorants that
are directly released due to the oil spill accident is of prior task to diagnose its environmental significance.

Key words: malodor compounds, ambient air, odor intensity, correlation anaysis, threshold
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Fig. 1. Geographical location of four sampling sites off the Tae Ahn Peninsula, Korea.
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Table 1. A full list of target odorous pollutants selected in this study.

Odor Pollutants Regulation Analytical
Type Structural formul -z typel method?
yp Full name Short name yP
Formaldehyde Form-A HCHO
Acetaldehyde Acet-A CH;CHO I
Acrolein Acrolein CH;=CHCHO
Acetone Acetone CH,;COCH,4
A. Propionaldehyde Propion-A CH;CH,CHO I
Carbonyl crotonaldehyde Croton-A CH,CH=CHCHO
compounds Butyraldehyde Butyr-A CH,CH,CH,CHO I DNPH/HPLC
Benzaldehyde Benz-A CsH;CHO
Isovalerldehyde Isovaler-A (CH,) ,CHCH,CHO I
valealdehyde Valer-A CH,(CH,);CHO II
Hydrogen sulfide H,S H,S I
B. Methyl mercaptan CH;SH CH;SH I
Reduced Dimethyl sulfide DMS (CH»),S I GC/PFPD
S compounds Carbon disulfide CS, CS,
Dimethyl disulfide DMDS (CH3),S, I
Total hydrocarbon THC Micro FID
Total VOC TVOC
Benzene B CeHg
Toluene T C¢HsCH;
Ethylbenzene E C¢HsCoHs
C. m,p-Xylene MPX (CHy) ,C;H4
Total and Styrene STY C¢H;CH=CH, I GC/FID
individual VOC 0-Xylene (0):¢ (CH,) ,CcH4
Bromobenzene BB CeHsBr
1,3,5-Trimethylbenzene  1,3,5-TMB (CH3) ;C¢Hg
1,2,4-Trimethylbenzene 1,2,4-TMB (CHy) 4,CcH7
p-Isopropyltoluene p-IPT CioHus
n-Bultylbenzene n-BB CioHug
D. Ammonia NH, NH, I UVS
E. Trimethyl amine TMA (CHy) 3N I GC/FID

1] Pollutant type: Chemicals of type I and II were designated as criteria odorous pollutants before and after the new
regulation started in Feb. 2005 by the Korean Ministry of Environment (KMOE), respectively.

2] Sampling and analytical method: DNPH = sampling by a DNPH-cartridge, HPLC = analysis by HPLC method, GC
= gas chromatography, PFPD = pulsed flame photometeric detector, FID = flame ionization detector, and UVS = UV

spectrometer.
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Table 2. The results of air dilution sensory test expressed in terms of dilution-to-threshold (D/T) ratio.

Target Time Mean Median SD Min Max N( > BDL)
Air Dil'n 1st visit 121.88 90.00 95.63 25.00 311.00 8
Sensory 2nd visit 43.75 37.50 28.45 17.00 97.00 8

Table 3. The analytical results of offensive odorant samples collected from offshore areas near oil spill (n = 8)

[a] The 1st campaign (100 hr after the accident: 9 Dec. 2007)

Group Pollutants Mean Median SD Min Max N( > BDL)
A. B 0.43 0.14 0.80 0.14 241 2
voC T 1.23 1.16 0.78 0.11 2.92 7
& TVOC EB 0.33 0.11 0.63 0.11 1.90 1
MPX 0.50 0.13 1.05 0.04 3.07 4
OX 4.61 1.39 8.39 0.08 24.89 6
STY 0.42 0.12 0.84 0.12 2.49 1
BB 0.43 0.24 0.56 0.24 1.82 1
1,3,5-TMB 0.65 0.15 1.29 0.15 3.83 3
1,2,4-TMB 2.35 1.50 3.16 0.20 9.54 8
p-IPT 0.72 0.16 1.60 0.16 4.68 1
n-BB 0.38 0.23 0.29 0.23 0.99 2
B. Form-A 6.48 4.04 6.68 2.62 22.33 8
Aldehyde Acet-A 2.61 2.48 0.73 1.72 3.84 8
Acetone 1.95 1.60 0.65 1.43 3.10 8
C. CS, 0.33 0.28 0.17 0.17 0.67 8
S compound SO, 4.14 3.56 1.57 2.39 6.71 8
D NH, 972 442 1333 146 4176 8
E TMA 0.09 0.05 0.11 0.05 0.35 1

[b] The 2nd campaign (~1 month after the accident: 9 Jan. 2008)
Group Pollutants Mean Median SD Min Max N(BDL)

A. B 0.38 0.44 0.14 0.14 0.53 7
voC T 4.17 3.20 3.14 2.20 11.70 1
& TVOC EB 0.27 0.27 0.05 0.20 0.36 7
MPX 0.23 0.24 0.05 0.17 0.31 4
OX 0.08 0.08 0.00 0.08 0.08 8
STY 0.15 0.12 0.09 0.12 0.38 8
BB 0.24 0.24 0.00 0.24 0.24 8
1,3,5-TMB 0.15 0.15 0.00 0.15 0.15 8
1,2,4-TMB 0.20 0.20 0.00 0.20 0.20 8
p-IPT 0.16 0.16 0.00 0.16 0.16 8
n-BB 0.23 0.23 0.00 0.23 0.23 8
B. Form-A 42.80 41.55 11.21 29.80 59.90 8
Aldehyde Acet-A 4.52 4.28 2.58 2.02 8.47 8
Acetone 2.00 0.75 3.56 0.69 10.80 2
C. CS, 16.46 16.34 3.61 11.33 23.27 7
S compound SO, 0.19 0.19 0.00 0.19 0.19 8
D NH, 692 681 273 309 1200 0
E TMA 0.05 0.01 0.07 0.01 0.21 6
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