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Source Apportionment of Soil Heavy Metals in Jiapigou Goldmine Based on the

UNMIX Model

Al Jian-chao'*, WANG Ning', YANG Jing'

(1. School of Environment, Northeast Normal University, Changchun 130024, Chinaj; 2. Tianjin No. 1 High School, Tianjin 300051,
China)

Abstract: The paper determines 16 kinds of metal elements’ concentration in soil samples which collected in Jipigou goldmine upper
the Songhua River. The UNMIX Model which was recommended by US EPA to get the source apportionment results was applied in this
study, Cd, Hg, Pb and Ag concentration contour maps were generated by using Kriging interpolation method to verify the results. The
main conclusions of this study are; Dthe concentrations of Cd, Hg, Pb and Ag exceeded Jilin Province soil background values and
enriched obviously in soil samples; @using the UNMIX Model resolved four pollution sources: source 1 represents human activities of
transportation, ore mining and garbage, and the source 1’s contribution is 39. 1% ; Source 2 represents the contribution of the
weathering of rocks and biological effects, and the source 2’s contribution is 13. 87% ; Source 3 is a comprehensive source of soil parent
material and chemical fertilizer, and the source 3’s contribution is 23.93% ; Source 4 represents iron ore mining and transportation
sources, and the source 4’s contribution is 22. 89% . Bthe UNMIX Model results are in accordance with the survey of local land-use
types, human activities and Cd, Hg and Pb content distributions.
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Table 2 Jipigou goldmine topsoil statistical characteristics
e %‘*fk%ﬁ%ﬁ” *ﬁ%ﬁz) f&@f(’lilﬁ] qziﬁﬂﬁ;l - 5 R H
/mg-kg /mg-kg /mg-kg /mg-kg /%
Mg 7 800 — 0.0188 ~573.2 141.72 157. 67 1. 11
Ca 16 700 — 188.8 ~2640.9 776. 03 559.76 0.72
Al — 66 200 1213.8 ~4703.9 2215.89 762.03 0.34
v 71.27 — 6.2~33.6 19.77 6.43 0.33
Cr 42.4 — 2.4 ~61.4 19.8 11.23 0.57
Mn 400 — 68.4 ~250. 8 164. 82 48. 11 0.29
Fe 20200 — 28 ~209. 8 75.34 33.39 0.44
Ni 18.31 — 1.4 ~33.1 10. 24 6. 14 0.6
Cu 14.8 — 0.0037 ~43.6 9.49 10. 66 1.12
Zn 45.95 — 10 ~46.9 21.21 7.02 0.33
Mo 1. 15 — 1.2~7.5 2.63 1.26 0.48
Ag — 0. 132 0.4~2.6 0.99 0.53 0.53
Cd 0. 091 — 0.2~1.3 0.55 0.24 0.44
Hg 0.03 — 0.024 ~3.12 0.55 0.78 1.42
Pb 14.96 — 21.4 ~374.6 74. 49 80. 66 1.08
U 2.34 — 0.8~2.8 1. 63 0.51 0.31
1) A LT 5, 19955 2) o FE PRI M Ak, 1990
*3 BEREESEPHEHRE
Table 3 Metal concentrations in each source
1 " 2 A Sl 3 A S 4 H T 5
i /mg-kg ! R SHEA /mg-kg ! 'f’:?%m /mg-kg ™! ﬁ{?’i%{ﬁ /mg-kg”~ ﬁﬁlg{ﬁ
Mg -19.47 0 117.52 0.02 22.95 0 26. 96 0
Ca 242.73 0.01 583.57 0.03 205. 94 0.01 311.38 0.02
Al 1384.81 0. 021 1705.9 0.03 1391.79 0.02 1328.96 0.02
\ 8.41 0.12 10. 05 0.14 11.12 0.16 8.6 0.12
Cr 6.1 0. 14 5.39 0.13 10. 23 0.24 6.33 0.15
Mn 91.78 0.23 90. 14 0.23 91.42 0.23 95. 06 0.24
Fe 39.98 0 41. 61 0 28.89 0 46.7 0
Ni 2.92 0.16 3.24 0.18 5.33 0.29 3.36 0.18
Cu 5.02 0.34 1. 84 0.12 -1.26 -0.09 4.54 0.31
Zn 14.98 0.33 10. 99 0.24 10. 43 0.23 14.28 0.31
Mo 2.13 1.85 1.08 0.94 1.8 1.57 1.19 1.04
Ag 0.93 7.05 0.1 0.76 0.52 3.94 0.5 3.79
Cd 0.46 5 0.13 1.44 0.23 2.56 0.33 3.6
Hg .77 25.8 -0.37 -12.27 0.01 0.4 0.22 7.23
Pb 79. 65 5.32 14.3 0. 96 18.18 1.22 28.43 1.9
U 1.04 0.44 0.72 0.31 1.37 0.58 0.76 0.33
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