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Abstract: The particulate composition of soils by Stokes sedimentation method and the concentrations of heavy metals in these soils were investigated
around the gold mine of Detiangou-Qifengcha in Beijing. The result showed that soil particles were mainly with size fractions >0.15 mm and 0.05 ~0. 15
mm and the content of <0.01 mm was very low. The content of metals ( except of Ti and V) increased as the particle size decreased however the
maximum content of most metals in particle size was at 0.002 ~0.001 mm instead of <0.001 mm. The accumulative effect of metals in different particle
sizes was similar as the content of metals and the accumulation of metals in finer fractions was stronger than the coarser sizes. As finer particles are more
detrimental to human health effective measures should be adopted to prevent finer soils from entering the air and water.
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Fig.1 Map of sampling sites around Detiangou-Qifengcha
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Fig.3 Distribution of heavy metals in different particle size fractions
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Fig.4 Contents of Heavy metals in different particle size fractions
1
Table 1 Mean value in different soil particle sizes
/(mg-kg™')
0.001 0.002 ~0.001 0.005~0.002 0.01 ~0.005 0.05 ~0.01 0.15~0.05 0.15
Cu 109.77 130.30 116.93 106.26 92.48 81.82 51.01 18.70
519.26 568.50 514.16 471.09 500.29 506.69 183.61
24.28 28.04 28.81 18.20 18.39 11.12 7.01
Zn 2938.39 2077. 66 1060. 18 624.76 334.82 194.49 14.86 57.50
6441.63 4881.73 2947. 84 2022.91 1281.09 657.88 101.93
385.42 405.97 205.54 119.59 150.38 51.80 2.94
Cr 217.74 302.92 264.40 233.73 202.70 183.94 172.78 29.80
1304.55 1625.59 1443.00 880.30 687.61 557.02 508.18
32.99 68.92 69.58 59.37 58.02 34.69 37.74
Mn 923.38 1386.51 1313.24 1134.77 910.70 715.26 691.89 571.00
1401. 68 1821.89 1752.94 1513.67 1203.90 1080. 66 1013.35
425.94 766.43 716.75 634.80 680.41 439.61 419.34
Ni 62.44 89.03 88.37 83.67 68.02 59.54 60.44 26.80
127.39 190.48 166. 89 159.31 123.67 113.99 111.41
18.28 46.71 44.82 36.63 23.21 8.18 12.56
Pb 27.20 48.01 45.08 38.01 26.12 15.83 12.77 24.60
153.57 203.45 195.13 165. 44 102. 47 68.77 37.50
7.24 23.38 11.96 14.56 8.66 2.63 3.48
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1
/(mgkg™")
0.001 0.002 ~0.001 0.005~0.002 0.01 ~0.005 0.05 ~0.01 0.15~0.05 0.15
Cd 1.03 0.46 0.46 0.40 0.36 0.33 0.31 0.12
13.85 1.00 1.87 0.61 0.54 0.48 0.47
0.25 0.22 0.24 0.20 0.21 0.20 0.15
Ti 2912.64 4128.39 4932.92 5024. 67 5012.79 4524.71 4088. 20 -
4622.29 6078. 45 7540. 15 8996. 82 9081.41 7494.05 8066. 15
381.30 806.92 3844.89 3821.26 3726.70 2303.61 2785.88
v 115.99 156.55 157.23 149.31 135.94 133.60 140.30 -
209.67 261.47 285.49 304. 80 311.31 381.75 475.28
49.29 119.73 116.56 100.28 69.62 34.14 52.51
( <0.002 mm 0.05~0.002
mm . (2008)
( Al-Rajhi et al. 1996; Deletic et al.
2005) . ( <0.075 mm) . Wang
(1998)
( 2007) . . Sager (2012)
<0.001 mm
0.002 ~0.001 mm (0.2 ~0.063 mm)
( Deflaun et al. 1983; Schoer et al. 1985) . ( <0.063 mm)
0.002 ~
0.001 mm pH.
(0.002 ~0.001 mm)
0.005 ~0.002 mm  <0.001 mm
( Fu et al. 1992; Srivastava et al. >0.15 mm
1990) . 3.3
2 Cu.Ni.V.Pb
; 0.05 ~0.01
mm-0.15~0.05 mm  >0.15mm Cr.Mn
Ti ;Zn 0.15~0.05 mm
>0.15 mm
: ¢ Cd <0.001 mm
( 2011) .

(78.79.710)
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2

Table 2 Correlation coefficient between the content of heavy metals in soils and different particle sizes

/mm
Cu Zn Cr Mn Ni Ti A% Pb Cd
0.001 0.891 ** -0.155 0.238 0.351 0.662** 0.366 0.681** 0.683** 0.512"
0.002 ~0.001 0.898 ** -0.251 0.286 0.131 0.816** 0.338 0.845** 0. 849 ** 0.291
0.005 ~0.002 0.914** -0.048 0.313 0.153 0.854** 0.377 0.860** 0.837** 0.400
0.01 ~0.005 0.939** 0.121 0. 361 0.255 0.855** 0.483" 0.871* 0. 849 ** 0.211
0.05 ~0.01 0.920** 0.510" 0.418" 0.607** 0.777** 0.510" 0.860** 0.860 ** 0.223
0.15 ~0.05 0.969 ** 0.764™*  0.499" 0.917**  0.806** 0.611°°  0.971**  0.807*F 0.245
0.15 0.986** 0.168 0.498" 0.820™* 0.823** 0.640**  0.966** 0.916** 0.143
D% xp<0.01 * p<0.05 (2+ailed) .
3.4 <0.005 mm
Sheppard  Evenden 10 <0.001 mm
27.55
( Sheppard et al. 1992) 0.13 Zn
AF : AF = Xﬁ’artinn /Xbulk fraction Zn . Cu Pb
(mgekg™) X, 0.002 ~0.001 mm  0.005 ~0.002 mm
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Fig.5  AF for metals in different particle sizes
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