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ABSTRACT. Supercritical fluid extraction (SFE) followed by gas chromatographic separation and mass
spectrometric (MS) detection were used in rapid analysis of polycyclic aromatic hydrocarbons (PAH’s)
in air particulate matetrial extracted for 30 min with 10 m/ of supercritical N,O without another sample
preparation step. Two samples, urban dust in Seoul area and a certified air particulate reference material
1649 supplied by the NBS (National Bureau of Standards), were processed for the purpose of evaluating
extraction and analysis methods. As a result, the quantitative recovery of PAH's in the SFE method
was relatively lower than conventional organic solvent extraction methods, but reproducibility was resona-
ble, and analysis time was reduced remarkably. The method has proved to be suitable for monitoring
of PAH’s in air particulate material.
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Fig. 1. Selected ion chromatogram of NBS urban dust
SRM 1649 (A), and urban dust sample (B, C} (Selected
ton aquisition, A, C: 1~3 ions, and B: 12~18 ions
were selected and programed). 1: Phenanthrene, 2:
Anthracene, 3: Fluoranthene, 4: Pyrene, 5: Pyrene-d,,
(IS), 6: Benz[a]anthracene, 7: Chrysene, 8: Benzole]
pyrene, 9: Benzo[alpyrene.
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Fig. 2. Mass spectra of PAH peaks (Fig. 1b) identified by library search.

Table 1. Selected ions for time programed aqusition

(Fig.1B)

Start time

Ion group (min)

Selected ions

la 25

1b 200

lc 230

1d 270

32, 63, 75, 76, 88, 89, 145,
150, 176, 177, 178, 179

74, 75, 86, 87, 88, 98, 98, 100,
101, 200, 201, 202, 203

39, 41, 44, 100, 101, 112, 113,
114, 224, 226, 227, 228, 229
112, 113, 126, 124, 125, 149,
224, 225, 226, 227, 228, 229,
248, 249, 250, 251, 252, 253
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U%N T B2hego] E PAHES A9 A&HA 4
ok ol Bahe Al dPdidx was uie) 2t
o] N,Os} CO,&= Hildebrand 23 % s}zin]|€{Zto]
10.6~10.7(cal/cm)2 2N M2 w23t S =F 7}
Ak, NO= 4 ASARSFAES 7k & vl CO,
£ 283 4 Ao 7|03 A2 A=, o
gy 2YAFAEEYANME NO 29AFAE:E
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Fig. 3. Selected ion chromatogram of extracts of va-
rious extraction methods used for determination of
PAHs in NBS urban dust SRM 1649. 1: Phenanth-
rene, 2: Anthracene, 3: Fluoranthene, 4: Pyrene, 5:
Pyrene-dy (IS), 6: Benz[alanthracene, 7: Chrysene,
8: Benzo[e]pyrene, 9: Benzolalpyrene.
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Fig. 4. An example of extracted ion chromatogram
of standard sample and SRM 1649 (Fig. 1A, and B),
used for the isotope dillution method.
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Fig. 5. Calibration curves for PHAs.
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Fig. 6. Sumary of recovery of PAHs in NBS urban
dust SRM 1649 to the certified concentration for va-
rious extraction and analytical methods. *The same
extract was analysed by HPLC and GC/MS.

o] 74 & H54eS BYe ¢ ¢ U NO
2 H A F2we B AYUNX Pt soxhletrHol
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294 $A 224 5o FAEE G F AUt
(Table 3).
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Table 2. Concentration of PAHs in NBS urban dust SRM 1649 determined by nitrous oxide supercritical fluid

extraction and GC/MS

Certified SFEWN.OY
Compounds concentration of  Concentration RSD Recovery to Recovery to
NBS® ug/g ug/g % certified Soxhlet-GC/MS

concentration % %
Phenanthrene 45+03 343002 0.58 76 79
Fluoranthene 68+ 04 3.1%£0.04 1.29 46 86
Pyrene 62+ 0.2 39+ 0.27 6.92 63 92
Benzo[e]pyrene 33+02 12+ 027 5.83 36 40
Benzo[alpyrene 26%0.1 0.8% 0.01 1.25 31 38

“Certified values of the NBS, average of 4- 18 measurements, *Average of 3 measurements.

Table 3. Comparision of NBS method and the quick methods for PAHs in urban dust

EPA NBS HPLC GC/MS

HPLC* HPLC Sonication  Sonication  Soxhlet SFE(N;0)
Extration method  Soxhlet Soxhlet Sonication Sonication Soxhlet SFE
Extration time 16~24 h 48h 60 min 60 min 16h 30 min
Concentration Kuderna-Danish Rotary Rotary and Rotary and None or

evaporation nitrogen nitrogen nitrogen nitrogen
evaporation evaporation evaporation evaporation

Organic sovient CHCh, 300y CH:Cl,, 450y  CH,Cl;, 60mi CH,Cl,, 60mé CH.Cl, 200 m/ N,0, 10 m/
used
Cleanup Silica adsorption Silica adsorption None None None None
Analysis time 45 min 100 min 2h 40 min 40 min 40 min
Detection Fluorescence Fluorescence Fluorescence MS(SIM) MS(SIM) MS(SIM)
Total analysis time 1~ days 1~3 day 4h 2h 1~2 days 70 min

“Reprinted from LC-GC, 11(11), 802, 1993%, *Reprinted from Anal. Chem. 56, 225, 1984".
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