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Effects of Vehicle Emlssmns on Heavy Metals and Polycycllc Aromatlc

Hydrocarbons Pollution in Road Dust in Xinxiang © 4 U P,
.‘LI Qi-lu' N WU. Jin-tao' , ZHANG Ylng J",,,.rSUN Yu—ng , QIAO Hohg qln ZHA"NG Zi-yi', PEI Mqr_.lg—'yu;a{'nnl ,
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(1. Key Laboratory_for Yellow River and Hual RIV(:)'.I" Water Environment and Po'(utmn Control Ministry of Educatlon Heﬂan Key
. Ldboratory for Envm)nmentdl Pollution Comrol Schoollof EnVlronment Henan NormaliUniversity, Xinxiang 453007, China; 2. College
df Gedsmences and Engineering, North Chifta Unlversny of Wat‘.er Resources and Electric Power, Zhengzhou 450046, China)

Abstract n thls study, samples were taken of the surface Flust of main roads in Xinxiang City, and the concentrations of five heavy
metal§' (Cd, Pb;*Cr, Cu and Zn) and fifteen polycyclic aromatic hydrocarbons ( PAHs) were determined by inductively coupled
plasma mass spectrometry (ICP-MS) and gas chromatography-mass spectrometry ( GC-MS) , respectively. Meanwhile, the effects of
vehicle emissions on the pollution characteristics were investigated. The results showed that the concentrations of heavy metals and
PAHs ranged from 2. 58 to 1560 mg-kg ™' and ND to 1.30 mg-kg™", respectively. Overall, the concentrations of heavy metals and
PAHs increased with a decrease in dust particle size. In terms of composition, the heavy metals were dominated by Zn while the high-
molecular-weight PAHs were mainly homologous. In spatial distribution, the concentrations of heavy metals and PAHs were different.
The total concentrations of heavy metals in road dust near Renmin Road, Xiaodian Industrial Park, and Cement Plant were the highest,
while the high concentrations of PAHs appeared in the dust of Renmin Road, Upper Expressway, and 107 National Highway. Pearson
correlation analysis showed that there was no positive correlation between the five heavy metals and fifteen PAHs. Then cluster analysis
and factor analysis indicated that the PAHs were greatly affected by vehicle emissions, while the heavy metals were basically
unaffected.

Key words:road dust; heavy metals; polycyclic aromatic hydrocarbons ( PAHs) ; pollution characteristics; vehicle emissions
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Table 3 Mean concentrations and relative mass fractions of PAHs

3 4 ¥

A Ace Flu Phe Ant Fla Pyr Chry BaA X
Wb 0.83(13.4) 0.24(3.86) 0.64(10.3) 0.40(6.44) 0.65(10.5) 0.21(3.38) 0.14(2.25) 0.77(12.4) EN IS
ey 0.01(0.29) 0.06(1.72) 0.46(13.2) 0.04(1.15) 0.69(19.8) 0.43(12.4) 0.46(13.2) 0.17(4.89) [24]
ARIED 0.51(6.79) 0.13(1.73) 0.80(10.7) 0.06(0.80) 1.14(15.2) 0.46(6.13) 0.77(10.3) 0.33(4.39) [25]
i 0.12(0.88) 0.30(2.20) 1.56(11.4) 0.58(4.25) 1.92(14.1) 1.38(10.1) 1.45(10.6) 0.71(5.20) [21]
JFE> 0.01(0.12) 0.03(0.35) 1.33(15.7) 0.65(7.67) 0.97(11.4) 0.72(8.49) 0.43(5.07) 0.84(9.91) [26]

2% EES 6 ¥ -,
I Nap BbF BkF BaP DahA BghiP InP X
e 0.19(3.06)  0.72(11.6)  0.04(0.64)  0.08(1.29)  0.90(14.5)  0.23(3.70)  0.17(2.74) AW
ey 0.09(2.59)  0.35(10.1)  0.21(6.03)  0.13(3.74)  0.04(1.15)  0.16(4.60)  0.18(5.17) [24]
ARIED 0.58(7.72)  0.81(10.8)  0.16(2.13)  0.57(7.59)  0.54(7.19)  0.41(5.46)  0.24(3.20) [25]
i 0.24(1.76)  1.01(7.39)  0.88(6.44)  0.81(5.93)  0.62(4.54)  1.18(8.64)  0.90(6.59) [21]
FF &2 0.11(1.30)  0.66(7.78)  0.32(3.77) 1.14(13.4)  0.54(6.37)  0.19(2.24)  0.54(6.37) [26]
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Table 4  Correlation between heavy metals and PAHs ( Pearson correlation)
Cd Pb Cr Cu Zn Flu Phe Ant Fla Pyr BaA Chry BbF
Cd 1
Pb 0.658* 1
Cr -0.303 -0.211 1
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Fig. 3 Cluster analysis result for the road samples
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uncertainty of particle build-up on urban road surfaces [ J].
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