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Determination of Environmental Trace Elements in Soils Surrounding Coal Fly Ash Landfill Pond and Risk
Assessment

LIU Pei-tao*, CUI Long-Peng*, SHEN Wei-xing*, BAl Jian-feng?

(1.AnHui Universtiy of Science and Technology, AnHui HuaiNan 232001; 2.Chinese Academy of Sciencer’s soil graduate school, JiangSu
NanJing 210008)

Abstract: A case study of Pingwei coal fly ash landfill pond(e.g. Gaohuang landfill pond) was conducted to investigate the contamination of
trace elements in soils surrounded the landfill pond, through systematic soils sampling from three sections including soils covering old landfill
pond, soils covering new landfill pond , and soils outside pond dam according to environmental quality standard for soils. Trace elements(As,
Cd, Cr, Hg, Pb, Se, Mo, Ni, Cu and Zn) in soils were determined by using ICP-AES and HG-AFS associated with appropriate digesting
method (As, Se and Hg were digested by aqua fortis, the other elements were digested by HNO;+HF+HCIQ,). Both of the total content pollu-
tion and the special pollution of these elements in soils were evaluated. The results indicated that concentrations of elements were lower than
one-level national quality standard of soils, trace elements’ enrichment factor and integration pollution index were both lower than the critical
value of pollution, so the soils surrounded the coal fly ash landfill pond were not endangered by the harmful trace elements for a while. But
since significant accumulation of harmful trace elements in soils was a result of long-term mobility from coal fly ash, the ecological risk of
some elements which have stronger mobility(including Se, Pb, Mo, etc.) in coal fly ash needs to be further assessed in the future.
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Figure 1 The chart of soil sampling spots at Gachuang
fly ash landfill ponds
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Table 1 Comparisons of certified value and measured value in CRM coal fly ash (GBW08401)

ZH parameters

JCH W (v FRAEAE (C) [l (MIC, %)
As 11.18+0.92 11.4+0.6 98
cd 0.158+0.063 0.16+0.04 98
cr 40.16+8.05 60+7 67
Cu 44.25+34.83 53+4 83
Hg 0.036 90.002 3 0.039 94
Mn 951+141 1178+40 80
Pb 25.32+2.67 33.8+4.4 75
Se 1.3£0.039 1.13+0.16 115
Zn 55.142.8 61+7 90
R2 BERBLIERETESE (mg-kg™)
Table 2 Contents of the trace elements in Gaohuang landfill (mg-kg™)
T e R T A B TN PSRRI (2 ©
Bkt EVRTLE SIS+
As  11.76+0.83 8.611+2.479 10.33+1.20 16.86 11.2 15
Cr  6290+15.97 35.14+9.00 60.86£12.47 64.9 61 90
Cd  0.028+0.078 0.001:£0.046 0.021£0.007 — 0.097 0.2
Cu  25.32+6.90 6.16+1.40 14.62+4.15 24.2 226 35
Hg  0.0200.002 bld bld 0.041 0.065 0.15
Mn  573.9+1339 604.7+386 579.7+51.9 416 583 —
Mo  3.49+0.87 2.522+0.196 2.92+0.49 — 2 —
Ni  26.34+1.04 12.73+0.2 22.66+1.65 257 26.9 40
Pb  31.2+4.89 20.81+5.29 26.37+5.10 305 26 35
Se  0.652:0.281 0.120+0.052 0.453+0.263 — 0.29 —
Zn  67.19+7.66 39.33+7.89 76.65£32.78 80.81 74.2 100
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Table 3 Contamination characteristics of enrichment factors of trace elements in soil
. +THOC R EERY N
A RTRERAY Gt e
As Cu Cr Ni Mn Mo Pb Se Zn
B k3% b 0.87+0.21 153+0.67 153+0.67 1.17+0.21  0.9+0.1 1.1+0.1  1.03+0.32 1.77+0.32  1+0.17 0.4
I R 14+04  0.67+0.40 0.66+0.40 0.97+0.38 1.2+0.62 1.03+0.06 1.23+0.71 0.83+0.75 0.93+0.21 0.27

SEAN - 0.9+0.26 0.77+0.12 0.77+0.11 0.93+0.06 0.87+0.06 0.87+0.06 0.8+0.26 0.37+0.12 1.06+0.46 0.37
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Figure 2 Comparison of concentrations of Cr, Cu, Ni, Pb and Zn

in soil samples collected from three sampling spots
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Figure 3 Comparison of As, Mo and Se concentrations
in soil samples collected from three sampling spots
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