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The mineralogical evaluation of some heavy metals pollution in soils within
Chongqing segment of the Three Gorges Reservoir

WANG Chang-qgiu, ZHENG Jia and LU An-huai
(School of Earth and Space Sciences, Key Laboratory of Orogenic Belts and Crustal Evolution, Ministry of Education,
Peking University, Beijing 100871, China)

Abstract: The association and content of minerals in 51 soil samples from Chongqing segment of the Three Gorges Reservoir were in-
vestigated by XRD. The results indicate that quartz, plagioclase and K-feldspar comprise main mineral species in the soils, and quartz
content is high in most samples. Clay minerals in the samples are composed mainly of illite and montmorillonite, together with minor
other minerals. By reference to the surface water body quality standard, the authors calculated the thresholds of pollution of heavy
metals Cd, Hg, Pb, Cu in the soils using the formula of critical adsorption capability of metal ions adsorbed on soil minerals, and eval-
uated the pollution situation of these soils. The results show that the contents of contaminative elements in the soils are inconsistent
with their assessment values of ecologic effect. The contents of Cd and Hg in the soils fail to reach the critical values of pollution, and
the risk of geochemical time bomb for the two harmful elements should not be neglected in the area. There exists serious pollution of
Pb and Cu in the studied soils as well as in their parent rocks, which probably reflects the high geochemical background of the two ele-
ments in this area.
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Table 1 Types of soil samples
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2
Table 2 Contents of minerals and elements in Chongging soil
wp % wp 1070
pH

Cd Hg Cu Pb
W05 2 12 4 0 31 4 26 11 1 1 0 0 8.29 0.53 0.201 49.27 39.69
W07 1 5 1 0 50 2 23 14 1 0 0 0 7.85 0.44 0.12 42.88 43.34

W10 1 14 4 2 34 10 9 22 5 0 0 0 0 8.01 0.51 0.193 56.76 60
W12 1 11 1 1 49 3 1 21 12 0 0 0 0 7.94 0.46 0.155 35.09 46.6
W13 0 7 2 0 46 7 2 26 8 3 0 0 0 7.75 0.64 0.906 39.92 31.8
Wi4 3 18 5 0 34 7 9 13 8 0 3.0 0 8.28 0.8 0.125 55.38 43.57
W15 1 13 4 2 40 12 6 12 7 0 2 0 0 8.09 1.08 0.401 44.3 061.73
W16 1 8 2 1 24 13 7 11 32 1 0 0 0 8.23 0.64 0.168 36.61 32.48
W18 2 16 4 2 35 11 2 14 13 0 1 0 1 8.49 2.28 0.392 179.1 841.3
W20 0 10 4 0 35 5 8 7 12 16 0 3 0 7.40 1.74 0.149 103.3 110.7
W22 2 12 3 2 43 5 3 21 8 1 0 0 0 7.99 0.62 0.8 129.4 169.6
w23 1 9 1 0 30 4 5 32 12 4 0 1 0 7.70 0.84 0.212 85.8 57.23
W24 2 15 5 2 32 6 4 20 12 2 0 0 0 8.14 0.8 0.148 560.9 446.2
W28 3 16 4 2 42 6 4 14 6 0 30 0 7.87 0.86 0.4 54.13 62.23
2701 1 6 2 2 32 12 13 12 14 1 4 0 0 8.83 0.7 0.036 40.93 37.01
2702 1 8 3 2 37 8 15 16 8 1 1 0 0 8.79 0.415 0.052 42.29 33.84
2703 1 2 1 32 5 16 17 14 2 10 0 8.73 0.532 0.045 44.63 45.99
270301 1 10 4 2 28 7 15 15 15 0 2 0 0 8.58 0.62 0.062 51.85 56.58
270302 1 9 3 2 37 6 12 14 14 1 1 0 0 8.64 0.58 0.047 49.15 47.76
2T0303 1 9 3 2 32 6 16 19 10 0 20 0 8.74 0.534 0.042 47.62 38.7
2T0304 2 11 3 2 36 6 12 19 6 1 20 0 8.75 0.54 0.054 51.44 50.59
2T0305 1 7 3 1 33 6 13 2 10 1 1 0 0 8.69 0.483 0.055 45.83 34.82
2T04 1 7 2 2 34 6 11 13 22 0 1 0 0 8.79 0.424 0.034 42.85 35.6
270401 2 11 4 3 34 7 17 13 8 0 I 0 0 8.36 1.04 0.117 72.6 110.4
2T0402 2 12 4 2 32 7 9 12 19 1 2 0 0 8.48 0.58 0.052 55.03 44.1
270403 1 9 3 2 36 8 16 13 9 1 1 0 0 8.56 0.56 0.058 53.3 53.04
2T0404 1 6 2 1 30 5 28 18 0 1 0 0 8.74 0.355 0.04 43.08 30.26
270405 1 6 2 1 41 5 14 22 7 1 0 0 0 8.66 0.441 0.051 51.39 37.8
2T05 4 8 2 1 47 1 1 17 16 2 1 0 0 8.16 0.16 0.053 27.01 20.85
2T06 2 15 4 3 38 8 6 15 8 1 1 0 0 8.53 0.455 0.111 48.36 42.05
27107 4 6 1 2 42 0 0 26 17 2 0 0 0 7.17 0.203 0.112 25.8 22.54
2T08 2 19 3 2 45 0 0 18 7 1 2 0 0 8.15 0.219 0.115 37.27 18.71
2T09 4 8 2 2 36 0 0 36 10 2 0 0 0 7.57 0.216 0.071 25.06 19.73
2T10 0 7 0 0 43 0 0 26 23 1 0 0 0 8.02 0.179 0.179 31.34 27.17
9124 0 9 0 0 73 0 0 4 14 0 0 0 0 7.8 0.62 0.18 47.86 31.43
9123 6 4 3 5 69 0 0 4 10 0 0 0 0 5.41 0.58 0.13 38.53 35.15
3754 0 5 0 0 84 0 0 2 9 0 0 0 0 7.78 0.46 0.16 45.87 38.8
3872 0 5 0 0 41 49 0 1 3 0 0 0 0 8.09 0.4 0.242 51.43 38.84
SP010501 1 5 1 1 82 0 0 5 6 0 0 0 0 5.71  3.20 0.1 43.4  31.8
SP010502 1 7 1 0 81 0 0 4 7 0 0 0 0 6.13 2.45 0.095 38.6 32.9
SP010503 1 4 1 0 86 0 0 2 6 0 0 0 0 6.62 0.31 0.0806 38.1 30.4
SP010504 2 4 2 3 & 0 0 3 3 0 0 0 0 6.66 0.50 0.159 46.2 30.3
SP010505 9 0 0 10 80 0 0 0 0 0 0 0 0 7.60 0.58 0.151 94.3 23.7
SP060201 0 2 0 0 45 0 0 31 21 1 0 0 0 6.14 0.19 0.165 12.3 22.4
SP060202 0 3 0 1 50 0 0 30 15 1 0 0 0 6.85 0.10 0.283 12.9 20.5
SP060203 1 2 0 1 46 0 0 34 13 1 0 0 1 7.39 0.10 0.225 11.8 18.6
SP060205 0 3 0 0 28 1 0 44 20 1 0 0 1 8.18 0.10 0.035 21.6 16.3
SP070101 6 9 2 2 36 0 0 32 10 3 0 0 0 6.98 0.15 0.041 32.4 25.4
SP070102 6 9 2 2 39 0 0 27 11 3 0 0 0 7.64 0.13 0.057 29.7 26.1
SP070103 5 7 1 1 28 0 0 51 4 3 0 0 0 7.78 0.13 0.044 29.8 27.1
SP070105 7 13 1 2 42 0 0 23 7 4 0 0 0 7.70 0.10 0.036 40.7 30.5
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