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ABSTRACT

Polynuclear aromatic hydrocarbons (PAHg) in Seoul atmosphere were isolated and identified.
PAH fraction was isolated from airborne suspended particulates by solvent extraction, fractionation
and thin layer chromatography. PAHs were identified by GC-MS, capillary GC, retention index and
so on. About 70 major PAHg were seperated in capillary GC and 41 PAHg of those were identified.
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Fig.1 Total ion chromatogram of the PAH fraction extracted from airborne particula-

tes collected in Seoul,
The capillary column of GC-MS was SE-30 (17emx 0.25mm i,d.)
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Fig.2 Mass spectrum of peak No.l of PAH fraction which is corresponding to
phenanthrene.
peak No.2 (anhracene) indicated the same mass spectrum.
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Fig.3 Mass spectrum of peak No.13 of PAH fraction which is corresponding to

fluoranthene.
peak No.15 (pyrene) indicated the same mass spectrum,
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Fig.4 Mass spectrum of peak No0.22 of PAH fraction which is corresponding to
benzo (b) fluorene.
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Fig.5 Mass spectrum of peak No.32 of PAH fraction which is corresponding to
benzo (a) anthracene,

peak No.33. (chrysene) indicated the same mass spectrum.
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Fig.6 Mass spectrum of peak No.52 of PAH fraction which is correspondhng to
benzo (b) pyrene.
peak No.49. (benzo (b) fluoranthene), No.51 (benzo (b) pyrene), No.53 (perylen
indicated the same mass spectrum.
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Fig.7 Mass spectrum of peak No.63 of PAH fraction which is corresponding to
indeno(1,2, 3-cd) pyrerne.
peak No.66, (benzo (ghi) fluprene) indicated the same mass spectrum.
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Fig.8 Mass spectrum of peak No.70 of PAH fraction which is corresponding to
coronene.
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Table 1.

Major PAHs identified in Seoul atmosphere and retention times of those in capillary gas

chromatography.
(unit: min)
Peak Column Corresponding
Number SE-30* CBP-5 (1) CPB-5(2) Compound

1 7.58 26.24 17.95 phenanthrene

2 7.79 26.49 18.19 anthracene
13 12.27 33.28 24.65 fluoranthene
15 13.10 34.52 25.90 pyrene
22 15.17 37.13 28.36 benzo (b) fluorene
32 18.69 41.81 33.03 benzo (a) anthracene
33 18.83 42.04 33.27 chrysene
49 23.49 47.89 39.07 benzo (b) fluoranthene
51 24 .45 49.24 40.45 benzo (e) pyrene
52 24.63 49.48 40.71 benzo (a) pyrene
53 2494 4992 41.16 perylene
63 28.89 53.22 47.87 indeno (1,2,3-cd) pyrene
66 29.67 56.37 49.79 benzo (ghi) perylene
70 34.60 67.94 66.47 coronene

(1) 90°C -300°C, 4°C/min
(2) 140°C - 300°C, 4°C/min
* 140°C - 300°C, 5°C/min
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Fig.9 Mass spectrum of peak No.4 of PAH fraction which is corresponding to
methylanthracene or methylphenanthrene.
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Table 2. PAHs identified in organic extract from suspended particulates collected in Seoul
atmosphere.
Peak Compound MW, Retention Retention  Reported Identifi- *
No. Time Index Retention cation
(min) Index Method
1  phenanthrene 178 7.58 300.54 300.00 abecde
2 anthracene 178 7.79 30241 301.69 a,b,cd.e
4  methylanthracene or 192 9.53 31791 319.46 abc
methylphenanthrene
5 methylanthracene or 192 9.60 318.54 319.46 ab,c
methylphenanthrene
6  4H-cyclopenta (def) - 190 9.81 320.41 322.08 ab,c
phenanthrene
7  methylphenanthrene 192 991 321.30 323.06 ab.c
8 methylphenanthrene 192 9.99 322.01 323.17 a,b,c
11  ethylphenanthrene ** 206 11.95 339.47 337.50 ab,c
or ethyl anthracene
12 ethylphenanthrene ** 206 12.13 341.08 337.50 abc
or ethylanthracene
13 fluoranthene 202 12.27 342.33 344,01 ab,cde
14  benzacenaphthylene 202 12.64 345.62 — a,b
15 pyrene 202 13.10 349.72 351.22 ab,cde
16  ethyl 4H-cyclo (def)- 218 13.37 352.13 - a,b
phenanthrene
19  ethyl 4H-cyclo (def)- 218 14.26 360.56 - a,b
phenanthrene
20 benzofluorene 216 1442 360.06 — a,b
21  benzo (a) fluorene 216 14.82 361.48 366.74 ab,c
22 benzo (b) fluorene 216 15.17 365.05 369.39 ab,cde
23  ethylmethyl-  *** 220 15.35 368.17 — a,b,
phenanthrene or
ethylmethylanthracene
25 methylpyrene 216 17.75 373.33 369.54 a,b,c
26  methylpyrene 216 17.77 373.51 373.55 ab,c
29  benzo (ghi) fluoranhene 226 17.72 390.89 389.60 ab,.c
32 benzo (a) anthracene 228 18.69 399.53 398.50 a,b,cde
33  chrysene 228 18.83 400.78 400.00 abcde
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Peak Compound MW.  Retention Retention Reported Identifi- *
No. Time Index Retention cation
(min) Index Method
48  benzo (j) fluoranthene 252 23.50 44238 440.92 ab,c
49  benzo (b) fluoranthene 252 23.83 445.33 442.56 ab,c
50 benzofluoranthene 252 23.83 445.33 442 .56 ab,c
51 benzo (e) pyrene 252 24.45 450.85 450.73 ab,cde
52  benzo (a) pyrene 252 24 .63 452.45 453.44 abcde
53  perylene 252 2494 45545 456.44 abcd,e
55 methylbenzopyrene or 266 25.38 455.21 - ab
methylbenzofluorene
56 methylbenzopyrene or 266 25.79 459.14 - ab
methylbenzofluorene
58 querterphenyl 306 2598 462.79 472.81 a,b,c
63 indeno (1,2,3-cd)-pyrene 276 28.89 487.65 481.87 abcde
64  dibenzanthracene 278 29,32 49041 495.01 a,b,c
65 dibenzanthracene 278 29.41 494 24 495.45 a,bc
66  benzo (ghi) perylene 276 29.67 495.04 501.32 a,b,cde
67 anthanthrene 276 30.06 497.36 — ab
68 dibenzopyrene 302 33.39 500.84 — ab
69 dibenzopyrene 302 33.39 530.16 — ab
70  coronene 300 34.60 532.55 — ab,cde
71  dibenzopyrene 302 3472 542.36 — ab
* a) Molecular weight from mass spectrum
b) GC-Mass spectrum of NBS library searching and literature
¢) Retention index
d) GC-Mass specRum of standard material
e) Capillary GC or standard material
ook

Could also be dimethyl
**x  Could also be trimethyl
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