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Progress in the Determination of Trace Polycyclic
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Abstract The analytical methods of polycyclic aromatic hydrocarbons PAHs in different
samples e.g. vegetable oils waters and soils have been reviewed. The sample pretreatment
steps play a key role during the analysis due to the very low PAHs contents. The pretreatment
methods for water samples include liquid-liquid extraction solid phase extraction etc. The
pretreatment methods for soil samples include Soxhlet extraction ultrasonic extraction micro-
wave assisted extraction accelerated solvent extraction and supercritical fluid extraction etc.
The pretreatment methods for vegetable oils include saponification liquid-liquid partitioning

caffeine complexation solid phase extraction and supercritical fluid extraction etc. Gas
chromatography with mass spectrometry and high performance liquid chromatography HPLC

with fluorescence detection are mainly used for separation and detection. The novel on-line
determination method e. g. the coupling of liquid chromatography with high performance
liquid chromatography or with gas chromatography may obtain ideal results. Fifty-two refer-
ences are cited.
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1 ~48 h 0
1.1 2 ultrasonic extraction
1.1.1 UE
1 - liquid-liquid extraction LLE o
PAHs - 32 33
PAHs PAHs 30 min
PAHs Cy -
1:1
25 PAHs
Florisil 3 microwave assisted
PAHs - extraction MAE
47923
2 solid phase extraction
SPE SFE
PAHs SFE ASE MAE
PAHs 70y *
SPE cartridges 10 ~15 mL - 2:1
PAHs - - MAE-GC-
MS PAHs
110 W 4
min 85% ~ 130%
SPE membrane or discs UE UE 20 min
60 mL
4 accelerated solvent
12 extraction ASE 50 ~ 200
solid phase microextraction SPME T 7 ~21 MPa
15 min
3 ASE
16 PAHs 1:1
- 5 min
'4 » - PAHs 57% ~ 140% 3.5
SPME-HPLC 8 PAHs x 107" ~1.1 x 10 ° mg/L
100 pm PDMS 5 supercritical fluid
PAHs 30 min extraction SFE PAHs
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SPME-HPLC 8 PAHs
0.002 ~0. 180 pg/L 91.1% ~ ' SFE
115.5% Co,
1.1.2 PAHs PAHs
1 Soxhlet extraction 94% ~ 96% SFE
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PAHs SE PAHs PAHs
16  PAHs UE ¢ Bar-
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MAE PAHs Ci
1.2
PAHs 23536 Vazque-Troche °
PAHs 40 -
PAHs T
1.2.1 -
PAHs 3 caffeine complexation
2 308 2
PAHs Kolarovic ~ *
PAHs
# PAHs
Florisil XAD-2
25715 16 18 22 37 ~41
6 11-13 17 40 ~42 21 23
’ PAHs -
3 1.2.2
1 saponification 1
* KOH LC
NaOH PAHs *" "%
PP Grimmer Y KOH 2
~4 h DMF P Moret  2Y"™®
15% LC-LC PAHs
100 mL 10 250 mm x 4.6 mm i.d. 5
mL pm Spherisorb 95:5 -
PAHs Sephadex LH-20 100 mg
40 min PAHs
Gfrerer LC
KOH PAHs
25 min
Bondesil-cyano
PAHs RSD
2 - liquid-liquid partitioning 21.5% PAHs RSD 2.3% ~10. 9%
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PAHs PAHs DACC
95.8% ~ 102.1% Barranco
” 1
PAHs ng/g DACC
PAHs 70
min 2 h
PAHs * 1
ng/g DACC
70 min HPLC
2h Vreuls ¥ LC-GC-MS Moret %' Barranco
PAHs T PAHs
- MTBE DACC PAHs
98:2 300 wL
I mL MTBE LC Moret
. PAHs
2 donor-acceptor
complex chromatography DACC
PAHs solvent evaporator SE SE
PAHs concurrent eluent evaporation
T T vapor overflow Van-
PAHs Stijn ' DACC
PAHs PAHs DACC - 85:
T 15
T - Vreuls ¥ LC-GC-MS
PAHs v
PAHs
pentafluorobenzamidopropyl “ GC
tetrachlorophthalimido- 1.2.3 SPE
propyl TCP 49 DACC
Brouwer DACC
Boos silica ChromSpher PI
Boos silica PAHs SPE PAHs
ChromSpher PI PAHs s
Van-Stijn 1 Moret 7 5 g
! LC DACC 80 mm x 3 mm i. Lc?**"®
d. 5 pm ChromSpher PI -LC ODS
PAHs DACC
- 85:15 PAHs 250 mg SPE -
ODS 70:30 PAHs
PAHs PAHs
PAHs RSD 5.0% ~13.0%
PAHs LC SPE
DACC SPE
ODS DACC
80 min 2 Weiphaar *
8~10 h Barranco - BME
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PAHs 50m x 0.3 ~0.5 mm i.d.
- e PAHs
PAHs
PAHs 85% ~ 95% GC
PAHs 60% ~75% PAHs
PAHs
3 Cy Bogusz '° Flori- FID
sil  Cy
GC-FID
Cq 50
80% FID
1.2.4 CO, 32l
CO, SIM GC-MS
2 Lage-Yusty ° PAHs
PAHs 20 x 10" 20 ppb SIM
0.5x107° 0.5 ppb ¥ GC-MS
CO, e
110 C 28.3 MPa PAHs Bogusz Cy
PAHs 1.55 pg/kg GC-MS
DB5-5MS 30 m x 0.25 mm
a 90% i.d. 0.25 pm MS FS CP-Sil
PAHs 8 10 m x0.53 mm i.d. 0.50 pum
PAHs 50% 1.6 ng/g
Ali ' Cy, 8 min 1 ng/g
100 € 35 MPa 42 min
CO, PAHs 2.2 HPLC
Cq CO, HPLC PAHs
PAHs 94% ~100% PAHs
GC
2 -
PAHs a T k
PAHs b J
c, Snmrmes
HRGC HPLC ' - -0 PAHs
2.1 HRGC
GC PAHs " PAHs
OV-17 OV-101
a e aj 254 nm
ah OV-17 FLD
i 41 51 *' Bogusz
PAHs PAHs ' HPLC C,
ODS
2 150 mm x 3 mm i.d. 5 um EcoSpher 4PAH
DACC 20 mm x 3 mm i.d. 5Spum CP
b 7 k ChromSpher I1 ODS
50 000 ~ 70 000/m 0.5 ng/g 12 min DACC
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