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Distribution and Sources of Polycyclic Aromatic Hydrocarbons in Ice of Toudaoguai Section of the Yellow
River

ZHANG Qi, PEI Guo—xia®, LI Han—qing, LIU Geng—yun

(College of Water Conservancy and Civil Engineering, Inner Mongolia Agriculture University, Hohhot 010018, China )

Abstract: Polycyclic aromatic hydrocarbons (PAHs) are ubiquitous and carcinogenic in nature. We collected ice samples from Toudaoguai
section of the Yellow River and analyzed residual levels of 16 US EPA PAHs using GC-FID. The results showed that overall recoveries were
ranged from 80.3%~106.1% with detection limits of 0.01~0.12 ng+L". The method approved to be fit for the determination of PAHs in ice
samples. The concentrations of PAHs were in the ranges of 0.71~11.04 ng-L™", with a mean concentration of 3.88 ng-L™. The detection fre—
quency for major pollutants Fluoranthene (Fla) and Pyrene( Pyr) was 72.70% and 86.40%, respectively. The concentrations of PAHs
showed a decline as the thickness of ice increased, and were higher in the lower than in the upper part of ice body. Principal component
analysis identified that three sources were the major contributor to PAHs. They were coal combustion (36.6% ), traffic source (36.4% ), and
coking and wood combustion(7.5% ).
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Figure 1 Schematic diagram of sampling sites
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Table 1 Concentrations of various PAHs in 27 ice samples

st s NI RORH P et o S
ng-L ng-L ng-L ng-L %% A%

Nap 2 ND 2.29 0.07 0.49 9.1 3.32

Acy 2 ND 0.49 0.02 0.06 9.1

Ace 3 ND 0.07 0.01 0.03 13.6 8.61

Fl 3 ND 5.93 0.65 0.55 40.9

Phe 3 ND 0.05 0.01 0.07 13.6

Ant 3 ND 0.31 0.01 0.29 13.6

Fla 4 ND 7.07 2.21 3.01 72.7 75.74

Pyr 4 ND 2.08 0.81 0.59 86.4

BaA 4 ND 1.07 0.05 0.03 9.1

Chr 4 ND 6.38 0.83 0.53 455

BbF 5 ND 3.29 0.13 0.04 9.1 12.06

BkF 5 ND 2.04 0.11 2.09 13.6

BaP 5 ND 0.08 0.01 0.02 9.1

ledP 6 ND 0.04 0.01 0.02 9.1 0.27

DahA 6 ND 0.08 0.01 0.06 9.1

BghiP 6 ND 0.95 0.04 0.04 9.1
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Figure 3 Temporal changes of concentrations of total

PAHs in ice body
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Figure 4 Longitudinal distribution characteristics of total PAHs in ice body
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® 2 k¥ PAHs By Person HX R
Table 2 Person coefficients of PAHs in ice body

PAHs Nap Acy Ace Fl Phe Ant Fla Pyr BaA Chr BbF BkF BaP IedP DahA  BghiP
Nap 1.000 0.837** -0.039 -0.036 -0.127 1.000** 0.011 -0.235 -0.046 -0.038 1.000** 1.000** 1.000** -0.038 -0.038 -0.038
Acy 1.000 -0.162 0.026 -0.019 0.837** -0.053 -0.267 -0.142 -0.089 0.837** 0.837** 0.837** —-0.089 -0.089 -0.089
Ace 1.000 -0.045 -0.181 -0.039 -0.078 -0.097 -0.098 -0.068 0.837** -0.039 -0.039 -0.068 -0.068 -0.068
Fl 1.000 0.091 -0.036 -0.004 -0.144 -0.011 -0.050 -0.036 -0.036 -0.036 -0.050 -0.050 -0.050
Phe 1.000 -0.127 -0.049 -0.102 -0.090 -0.035 -0.127 -0.127 -0.127 -0.035 -0.035 -0.035
Ant 1.000 0.011 -0.253 -0.046 -0.038 1.000** 1.000** 1.000** -0.038 -0.038 -0.038
Fla 1.000 -0.012 0.925%* 0.985** 0.011 0.011 0.011 0.985%* 0.985%** 0.985%**
Pyr 1.000  0.050 0.003** -0.253 -0.253 -0.253 0.003 0.003 0.003
BaA 1.000 0.911** -0.046 -0.046 -0.046 0.911** 0.911** 0.911%%*
Chr 1.000 -0.038 -0.038 -0.038 1.000** 1.000%* 1.000%*
BbF 1.000 1.000** 1.000** -0.038 -0.038 -0.038
BkF 1.000 1.000** -0.038 -0.038 -0.038
BaP 1.000 -0.038 -0.038 -0.038
ledP 1.000 1.000%** 1.000%*
DahA 1.000 1.000%%*
BghiP 1.000

e FIRAE 0.01 AKCF F B ZEAX,

F 0.1, K#43 Fla/(Fla+Pyr){# (0.50~0.92) kX F 0.5,
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Figure 5 Three—dimensional plot of factor loadings for PAHs
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