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Determination of 16 Polycyclic Aromatic Hydrocarbons in Soils
by Gas Chromatography-Mass Spectrometry

ZHANG Xiao-hut, WANG Xiao-yan

( Shannxi Institute of Geoanalysis, Xi'an 710054, China)

Abstract: A method for the determination of 16 polycyclic aromatic hydrocarbons ( PAHs) in soils by gas

chromatography-mass spectrometry ( GC-MS) with accelerated solvent extraction ( ASE) sample preparation was

developed. A mixture solution of methylene chloride/acetone (1 : 1, V/V) was selected as the optimum

extraction solvent through the experimenis. The detection limits of the method for PAHs were 0. 10 ~3.9 ng/g

and the recoveries were 72.6% ~123.5% . The method provides the advantages of lower detection limits, good

precision and is suitable for the determination of PAHs in soils.
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Fig. 1
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The full scan chromatogram of 16 PAHs
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Table 1 The qualitative, quantitative ions and retention time
of 16 PAHs

P = R LBA Ok )
1 % 128.10  129.15  10.22
2 I 152,15 151.15  14.84
3 —AE 154.15  153.10  15.44
4 % 166.15  165.15  17.66
5 E[5 178.15  179.15  22.46
6 W 178.15  179.15  22.74
7 W 202.20  203.2 29.16
8 i 202.20  203.2 30.50
9 A a] B 228.20  229.15  37.66
10 i 228.20  226.15  37.89
11 HIE[b] S 252,20 253.15  44.81
12 FH[K]FH 252.20  126.15  45.05
13 FI[alit 252.20  253.15 41.72
14 #i(1,2,3-cd] i 276.20  138.00  61.49
15 ZH3t[a,h] B 278.20  139.05  62.04
16 HIELghi] 48 276.20  138.15  65.78
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Table 2 The linear equations and correlation coefficients of

calibration curves for PAHs

e ® o LIPS

s ety S Eig )
1 %= y =137955 +15962. 9x 0.9998
2 & y= -51255 +1873. 55x 1.0000
3 -y y= —58948.4 +2440.96x  0.9991
4 % y= —167194 +2590. 04x  0.9997
5 E'5 y=-209925+2737.4x  0.9990
6 H y= =262775 +2473. 14x  0.9997
7 W y=-152820 +1923.55x  0.9997
8 [E3 y=-141325 +1968.03x  0.9995
9 I al B y=-199245 +1475.42x  0.9999
10 P y= —202885+1622. 44x  0.9983
11 FEIH[b] y =47824.1 +577. 82x 0.9999
12 FH K] ¥ =69509. 4 +447. 128x 0.9996
13 FIE[altk y= -165292 +1097.23x  0.9995
14 BiFE[1,23-cd]E y= -162188+732.84x  0.9991
15 3 [a,h] B y=-181022+784.176x  0.9970
16 HIE [ ghi] 48 y=-137311 +833.875x  0.9998
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Table 3 The detection limits of 16 PAHs
g TR | s s Jrk R
0 Ly/(ng g Y| e " Ly/(ng-g™")

1 %% 0.10 9 Ht[al | 0.40

2 & 0.14 10 Jif 0.30

3 A 0.12 11 FIE[b] A 0.79

4 % 0.14 12 FI K H 1.10

5 E(d 0.19 13 A [a]th 1.50

6 il 0.28 14 HiF[1,23-cd]tE 3.70

7 EE 0.29 15 I [a,h] B 3.30

8 it 0.28 16 HIEL ghi] 48 3.90
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Table 4 Recovery tests of the method
m/ng %
e 8 Ifi %
e fnA K R/%
P 783 1000 78.3
A 798.2 1000 79.8
—AE 797.2 1000 79.7
Vi 818.6 1000 81.9
I 1234.8 1000 123.5
s 786.5 1000 78.6
b 848.1 1000 84.8
it 1118.4 1000 111.8
Fif[a] B 889.4 1000 88.9
i 852.7 1000 85.3
A b E 762.8 1000 76.3
Ik E 822.9 1000 82.3
KIt[altE 726.3 1000 72.6
Bidt[1,2,3 -cd]iE 889.7 1000 89.0
ZAI[a,h]E 934.6 1000 93.5
FIELghildk 857.8 1000 85.8
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Fig.2 The SIM chromatogram of practical soil sample
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