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Determination of polycyclic aromatic hydrocarbons residues in soil by GC/MS
equipped with accelerated solvent extraction

PING Hua, LI Yang, PAN Li-Gang, LU An-Xiang, MA Zhi-Hong, LUAN Yun-Xia, WANG Ji-Hua
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ABSTRACT: Objective To establish a method for the determination of seven polycyclic aromatic hydrocar-
bons (PAHS) residues in soil by GC/MS. Methods The soil samples were extracted with accel erated solvent ex-
traction (ASE) using a mixture of dichloromethane and acetone(1: 1, v/v), purified with solid phase extraction
(SPE) and analyzed by gas chromatography -mass spectrometry (GC/MS) under selected ion mode (SIM). Reten-
tion time and characteristics ions were used for qualification and external standard method was used for quantita-
tion. Results All of the seven PAHSs standards showed a good linearity (r >0.995). The recoveries were be-
tween 87.2% and 129% and the detection limits were 0.096~1.48 pg/kg. Conclusion This method is simple,
sensitive and reproductive, and it is suitable for the determination of seven PAHs residues in soil.
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Table 1 Characteristic and quantitative ions of seven PAHSs
(min)
1 Naphthalene 8.053 128.00 127.00, 129.00
2 Fluoranthene 18.63 202.00 200.00, 203.00
3 (b) Benzo[b] fluoranthene 29.313 252.00 250.00, 253.00
4 (k) Benzo[K] fluoranthene 29.478 252.00 250.00, 253.00
5 (a) Benzo [a] pyrene 31.065 252.00 250.00, 253.00
6 (1,2,3-cd) Indeno [1,2,3-cd] pyrene 37.243 276.00 277.00, 138.00
7 (g,h,)dE Benzo[g, h, i] perylene 38.677 276.00 138.00, 277.00
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Table 2 Linear equations, correlation coefficients and detection limits of seven PAHs
r (Hg/kg) (Hgrkg)
1 Y = 396718X-5484.1 0.9960 0.169 0.564
2 Y = 399030X-758.24 0.9952 0.096 0.320
3 (b) Y = 420615X+37.16 0.9979 0.218 0.726
4 (k) Y = 437297X-5951.9 0.9963 0.272 0.906
5 (@ Y = 1000000X-2666.9 0.9956 0.130 0.432
6 (1,2,3-cd) Y = 199946X-1492.4 0.9970 0.720 2.40
7 (g,hi)iE Y = 377192X-2059.3 0.9966 1.48 4.93
%3 GC/MS MELIEL IRFIZIMEREYE (n=6)
Table 3 The average recoveries of seven PAHs by GC/MS(n=6)
(mglkg) (mg/kg) (%)
0.141 0.123 87.2
0.212 0.188 88.7
0.282 0.273 96.8
0.097 0.123 127
0.146 0.188 129
0.194 0.237 122
(b) 0.043 0.049 114
0.065 0.079 122
0.086 0.092 107
k) 0.051 0.058 115
0.076 0.092 122
0.101 0.117 116
€ 0.024 0.028 116
0.036 0.046 128
0.048 0.056 116
(1,2,3-cd) 0.024 0.030 123
0.037 0.041 112
0.048 0.060 125
(g,h,i)4E 0.051 0.061 119
0.077 0.083 108
0.103 0.112 109
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Fig. 1 Thetotal ion chromatogram of seven PAHSs standards
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Fig. 2 Thetotal ion chromatogram of soil added seven
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Table 4 Concentration of seven PAHs in soils(n=2)
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