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Fraction Distribution and Risk Assessment of Heavy Metals in Soils Around the Gold Mine of Detiangou —
Qifengcha, Beijing City, China
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Abstract : Contents and species of heavy metals in the soils around the closed gold mines of Detiangou—Qifengcha in the upstream of Miyun
Reservoir were determined to evaluate the level of contamination by the enrichment factor and risk assessment code (RAC ). The results
showed that the contents of all heavy metals(except of As and Pb) were higher than the background values of Beijing soils, and the spatial
distributions of heavy metals were of some differences. Pb mainly existed in Fe—Mn oxides fraction, it accounted for more than 50% of total
contents, and the residual form was 33% as followed. Cu was mostly presented in residual state and it was about 72%, and the second was or—
ganic matter fraction, it accounted for 21%. Zn and Mn were dominated by Fe—Mn oxides fraction and residual fraction, they accounted for
more than 93% and 87%, respectively. However, other heavy metals were dominated by the residual states. The maximal total concentrations
and extractable values of most heavy metals were found in around the stacked tailings, so the soils were suffered pollution from stacked tail—
ings. The enrichment factors indicated that Cr was moderately severe pollution, Hg, Cu, Cd and Ni were moderate pollution, and other heavy
metals were no pollution or minor pollution. RAC showed heavy metals in this area were lower risk.
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Figure 1 Diagram of sampling sites around Detiangou—Qifengcha gold mine
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Table 1 Concentration of metals in soils around Detiangou—Qifengcha gold mine

JLE e E/mg kg™ A4 /mg kg A SR % b2z mg ke
Cu 10.59~296.10 62.36 115 71.74
Zn 76.16~204.33 111.95 28 31.53
Cr 40.35~572.36 187.70 59 111.47
Mn 432.19~1 299.7 799.52 26 205.52
Ni 19.21~130.75 68.97 44 30.59
Ti 2 711.69~8 773.16 4 421.96 34 1 506.37
A% 64.23~464.56 150.48 67 100.33
Pb 5.5~45.67 18.38 52 9.57
Cd 0.16~0.53 0.33 24 0.08
As 2.64~8.29 4.52 37 1.69
Hg 0.04~0.39 0.14 51 0.07
R2 €BTEZE. . €EBTES TOC. pH EHEXRH
Table 2 Correlation coefficients of metals, TOC and pH
Cu Zn Cr Mn Ni Ti v Ph cd As He pH TOC
Cu 1
Zn 0.880%* 1
Cr 0.404 0.482%* 1
Mn 0.902%*%  0.836%*  0.531** 1
Ni 0.446%  0.536%* (0.842*%* (.580%* 1
Ti 0.851%* 0.742%*  0.236  0.845%*  0.492% 1
Vv 0.953**% 0.808**  0.263  0.855**  0.398  0.927*%* 1
Pb -0.04 -0.176 0.184 -0.078 -0.08 -0.266 -0.12 1
Cd 0.724**% 0.603**  0.012  0.632** 0204  0.749*%* 0.747+**  -0.082 1
As -0.465* -0.583** -0.543** -0.421* -0.604** -0.453* -0.516*  0.111 -0.109 1
Hg —-0.542%*% -0.594** -0.302 -0.597** -0.25 -0.501* -0.533** 0.137 -0.480*  0.250 1
pH -0.08 -0.006 0.204 0.055 0.097 -0.196 -0.16 0.173 -0.067 0.139 -0.144 1
TOC -0.457%  -0.237  -0.096 -0.504*  -0.04 -0.428* -0.449*  0.032 -0.158 0.066 0.076 -0.031 1

% FORAE 0.01 K EHAT BERIICHE ;s * FIR7E 0.05 K B BAT BB
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Figure 2 Denrogram of metals in surface soils around Detiangou—Qifengcha gold mine
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Figure 3 Distributions of metals in various fractions in surface soils around Detiangou—Qifengcha gold mine
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Continued figure 3 Distributions of metals in various fractions in surface soils around Detiangou—Qifengcha gold mine
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Qifengcha gold mine

2.57%;V ,0.03%~0.34%;Ti,0.002%~0.11% ., 4 J& T %
A 25 XUBS: 28 550 FR 9 21 55 8 : Pb>Mn>Cd>Zn>Cu>Ni>
Cr>V>Ti, Cr,V HlTi XF R TR ; Cu A Ni R TER
W6 FIAEE XU 7K - 5 Zn Fi1 Cd g AR XU 7K SF- 5 Ph 1 Min
AT AU 281 v A8 XU, {H AT 43R AP a5 0 S AR XU
Ko BAR R 2R 4 SR T R 1 S e R A AL
(78,79 F1 Z10)ik % T Fe =8 B A1 HEBAE i XL
W6 2 B I AN 5, CuZn .Cd \Pb Fll Mn b FK 75 YL 7k
-, Cr V. Ni Al Ti JEi5 5. EAJRITR MBI AR
GO T AR e <07 N S RN L BA R B W& e R

35
s0f
25|
0}

Lo ¥, %

RAC/%

0
-5

vV Pb Cd

Cu Zn Cr Mn Ni Ti
E 5 SHEAFFERET BAERERE T IETFEEBERKIEL

Figure 5 Potential risk index of metals in soils around

Detiangou—Qifengcha gold mine
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