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A FH A SR A o b R B 25 P R A (TCP-MS) A2 + b 10 Fh 4 )8 & i, A A7 L 38 P 8 4 U 7 S R A BT A
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Characterlstlcs and Source. Analys1s of Heavy Metal, qulutlon in Farmland Around a

& -

Coal-fired Power Plant ' Y. i

i J ! -
ZHANG Juu‘ L Xu' LIU Lei-yu', LI Yuiu' ‘
(1. Shanmu Key. Laboratory of Disaster Monitoring and Meehanism Slmulatlon JBaoji Lmversuy of Arts and Sciences, Baoji 721013, China; 2. Key Laboratory of Subsurface

T EEERITRFFIELIEGHT

Hydrology and Ecological Effect in Arid Region of Ministry of Educatlon,Chang an University, Xi'an 710064, China)

Abstract: To explore the impact of heavy metals in pollutant emissions from a coal-fired power plant on the soil environment of surrounding farmland, 31 farmland soil sampling
sites were set up with the chimney of the power plant as the center using the radiation ring method. The contents of 10 heavy metals in the soil were determined using
inductively coupled plasma mass spectrometry(ICP-MS). The characteristics and potential ecological risks of heavy metals in the soil were analyzed. The spatial differentiation
and pollution characteristics of heavy melals were investigated based on geo%lall%llcal spatial interpolation and an AERMOD diffusion model, and the source analysis of heavy
metals was conducted using a PMF receptor model. The results showed that; (D) the mean contents of the heavy metals w(Pb) , @(Mn) , (Zn) , 0(Cr), o(Ni), o(Cu),
w(As), o(Co), w(Hg), and (Cd) in farmland around coal-fired power plants were 414. 46, 286. 38, 155.22, 69. 54, 55.77, 53.48, 31.73, 19.86, 0.78, and 0. 71
mg-kg ™", respectively. The contents of Hg, Pb, Cd, As, Zn, and Cu all exceeded the background values of Shaanxi Province by 26, 19.36, 7.88, 2.83, 2.23, 2.49,
1.87, 1. 11, and 1. 93 times, respectively. @) The mean value of the potential ecological risk index(RI) of heavy metals in the soil around the coal-fired power plant was
714. 53, indicating a strong ecological risk level, and there were high-value rich areas near the Qianhe railway station and the oil and gas company. The single potential
ecological risk index(E,) of the Hg element was 520. 92, which was at a very strong ecological risk level. (3) The main sources of heavy metals in the soil around the coal-fired
power plant were dust removal sources from coal burning (32.16% ), industrial and agricultural activities ( 19.78% ), natural sources (26.25% ), and traffic sources
(21.81% ). The high heavy metal content in the soil was distributed in the range of 1-2 km from the power plant, whereas the heavy metal content was low in the range of 1
km from the power plant, increasing gradually in the range of 1-2 km and then decreasing gradually when it was greater than 2 km. The spatial differentiation and enrichment
characteristics of heavy metals in farmland around the power plant obtained in this study can provide theoretical and data support for soil pollution control.

Key words: coal power plant; soil; heavy metals; ecological risk; PMF model
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ot it (R HE AR KK A 4 A e (GB
15618-2018) [ i L& [, 70Z Pb. Zn., Cu. As, Hg,
Cd., Co (Cr g Ni B0 REAS 5L T W7 4 ke gy 5
B, BE B (EHAY 19.36 ., 2.23, 2.49  2.83 26,
7.88 . 1.87, 1. 11 A1 1. 93 {5, Hg Al Pb A8 H 755t
HRZHICE. I HIR Mn §b, A& T 5 KMl
HRER L T PEPUE R SUE, DI IX R 4
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Table 2 Descriptive statistics of soil physical and chemical properties and heavy metal

- R/ME - FN:A SR N BG4 LA 5Ll GB 15618-2018 f L {H
LR /mg-kg ! /mg-kg ! /mg-kg ! RIRH /mg-kg ! /mg-kg !
As 7.28 57.19 31.73 0.36 11.2 30
Cd 0.38 1.31 0.71 0.32 0.09 0.3
Co 12.05 30.11 19.86 0.23 10.6 —
Cr 31.46 132.47 69.54 0.36 62.5 200
Cu 24.15 111.03 53.48 0.37 21.4 100
Hg 0.09 1.97 0.78 0.57 0.03 2.4
Mn 134.35 486.52 286.38 0.33 557 —
Ni 38.07 89.36 55.77 0.22 28.8 100
Ph 259.86 600. 42 414.46 0.24 21.4 120
Zn 84.46 434.1 155.22 0.44 69.4 250

1) “—" FRHRIE TR
2.2 HEE G JE A A S A RHAIE

XPEFEIX 10 Fh )7 - e 4 Jm 7 b AT SO
B AR E, IR 2 PR, SO, (9T X 4% 4

JE S as A An L b, fE2S 8] |, JCE Cd, Cr,
Ni Fl Zn @ {E X A A Fe A — 250, #6 H BLAE s T P L
J71a] T AE HAth X e JC I B A =X, K As, Co.
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Fig. 2 Spatial distribution of heavy metals in soil
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Fig. 3 Spatial distribution of RI of soil heavy metals
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Table 3 Component spectrum and contribution rate of PMF model

DS SRS E R M R TR /mg kg ™! TR BT %

T/ S mHE R? FHF 1 A2 A3 A4 HF 1 FF2 A3 H5 4
As 0.98 0.98 7.39 2.18x107° 6.21 2.21 46.75  1.38x107°  39.26 13.99
cd 0.57 0.86 0.09 0.12 0.09 0. 04 26.59 34.57 27.26 11.57
Co 1.07 0.96 3.67 2.17 2.9 1.22 36. 85 21.77 29.16 12.22
Cr 1.00 0.99 4.27x1077 13.06 18.73 302 1.23x10°°  34.52 53.81 8.68
Cu 0.46 0.56 6.79 5.5 5.45 2.96 32.81 26. 55 26. 33 14.32
Hg 0.51 0.56 0.19 0. 04 0.08 0.09 47.05 10.98 19. 56 22.41
Mn 0.94 0.97 62.49 20. 14 41.33 17.93 44. 04 14.19 29.13 12. 64
Ni 0.97 0.9 8.43 7.18 7.24 4.84 30. 45 25.94 26. 13 17.49
Ph 0.97 0.87 72. 62 37.42 58.27 37.06 35.36 18.22 28.37 18.05
Zn 0.98 0.99 10. 22 20,09  1.82x10°7 47.18 13.19 2592 2.34x10°7  60.89
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Fig. 4 Spatial distribution of contribution rate of pollution sources
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Fig. 5 Difference in heavy metal content in soils at different distances and directions around coal-fired power plants
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