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Analysis Method for Polycyclic Aromatic Hydrocarbons (PAHs) in Plant and Soil Samples
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Abstract: There are large areas of contaminated soils by polyeyclic aromatic hydrocarbons (PAHs) in China and all over the
world, posing great threats to ecology health and human lives. A novel and prospective analysis method of PAHs for environmen—
tal samples such as soils and plants is urgently needed for risk assessment of agricultural products and soil remediation. By using
the ultrosonication extraction and HPLC/UV analysis techniques, a simple, available and instructive analysis method of PAHs for
soil and plant samples was experimented. The recoveries of six tested PAHs including phenanthrene, anthracene, pyrene, fluo—
ranthene, benzo[alanthracene, and benzo[a]pyrene for ryegrass samples were 76.00%~103.1%, with relatively standard deviations
(RSD) less than 4.1%. As to the soil samples including the dry soil (DS) and wet soil (WS, 50% of the field holding capacity), the
recoveries of these PAHs were always larger than 85% with RSD smaller than 3.1%. 1In addition, the recoveries of PAHs for DS
samples were generally higher than those for WS ones, while the RSD of the former was smaller than that of the latter. This poten—
tially useful and prospective analysis method for environmental soil and plant samples would be of great importance for the soil
restoration and risk assessment.
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Figure 1 Chromatogram of six tested PAHs
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Table 1~ Characteristics of PAH by HPLC/UV analysis

PAHs B Y77 TR LAV i ) * EJSESs 1R B4 I /) RSD/% U4 1= RSD/% VT A RSD/% K BR/pg
[ y=0.029 5x-0.008 0.999 3 0.26 1.08 0.75 44.1
JoA y=0.013x-0.004 4 0.999 4 0.29 0.81 0.12 20.0
i y=0.042 4x-0.003 9 0.999 4 0.30 1.37 1.39 65.7
(2 y=0.032x-0.003 7 0.999 2 0.18 1.48 1.64 50.2
() E y=0.041 5x+0.000 5 0.999 6 0.21 0.76 0.45 67.1
FIt) y=0.034x-0.002 8 0.999 6 0.12 0.33 0.39 527

T WYL 0.003~0.96 mg- L,
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Table 2 Recoveries of PAHs for plant samples through the complete analytical processes

IR JOFR I % RSD
PAHs -

Ing 1 2 3 4 5 6 S 1%

EH 412.1 104.1 100.7 97.41 105.1 104.1 107.0 103.1 3.34

B 4423 90.02 90.86 87.85 90.30 81.95 86.03 87.84 3.87

95 429.7 96.68 96.91 94.08 93.25 96.88 90.62 94.74 2.70

" 439.1 91.53 93.34 87.56 83.47 88.98 92.06 89.49 4.05

ﬁﬁ(a)i%i 466.0 80.38 83.67 78.91 77.33 77.82 80.21 79.72 2.87

oK If(a)tt 428.2 81.41 76.00 73.89 72.96 77.05 74.70 76.00 3.98
T TAERCR, SRR ,H 85.35%~96.78% , {H Lt T - W&AMK , A% A7
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Table 3 Recoveries of PAHs for air—dried soil samples through the complete analytical processes

PAHS b IARIE /% RSD/%
lug 1 2 3 4 5 6 I
3 4.160 104.3 101.8 105.6 102.6 105.9 106.1 104.4 1.74
=8 3.893 100.2 99.40 102.4 100.0 97.96 100.0 100.0 1.45
HE 3.847 103.8 101.1 103.6 101.8 102.7 102.9 102.6 1.01
T 3.700 103.1 100.0 102.3 100.9 106.3 102.6 102.5 2.12
2RI (a) B 3.689 97.16 98.49 99.43 100.0 102.7 101.5 99.88 2.00
ZKIf(a)te 8.562 94.21 91.51 95.01 91.79 92.76 93.65 93.16 1.48
®4 TEHERGEL, FKEH S0%HEFKE)H PAHs INFREIB 2
Table 4 Recoveries of PAHs for wet soil samples with 50% field water holding capacity through the analytical processes
PAHS Ik JnFREIE % RSD/%
Iug 1 2 3 4 5 6 Rl
B8 4.160 92.55 95.59 9591 98.46 97.86 93.28 95.61 2.48
B 3.893 88.40 93.23 92.77 95.90 93.86 92.27 92.74 2.67
TR 3.847 94.63 97.03 98.37 95.54 96.32 98.77 96.78 1.66
T 3.700 88.30 88.41 92.31 92.55 95.61 90.64 91.30 3.06
KIf(a) B 3.689 88.49 89.27 91.49 86.74 87.81 91.70 89.25 2.24
FIf(a)th 8.562 82.05 87.39 87.59 84.38 83.96 86.72 85.35 2.61
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