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Effect of Goethite on Migration of Cadmium in Soil
of Abandoned Zinc Smelting Site

GAO Zilun, HUANG Chiyue, GUO Zhaohui, XU Rui, LIANG Xuechao, ZHONG Linjian, PENG Chi
(School of Metallurgy and Environment, Central South University, Changsha 410083, Hunan, China)

Abstract ; The pollution of heavy metals in the soil of a zinc smelting site was analyzed, and the influence mechanism of
goethite on cadmium migration in the soil was discussed by performing simulation experiments. The results show that the
geometric mean values of As, Cd, Cu, Hg and Pb in zinc smelting site soil are 15.9 mg/kg, 1.52 mg/kg, 62.1 mg/kg,
0.108 mg/kg and 167 mg/kg respectively. The average content of Cd is 11.7 times the general value of soil in Hunan
Province. It is shown that Cd in the soil has strong migration, and can be infiltrated down to the depth of 6 m or more of
the soil. The results of stochastic forest model analysis show that Cd migration in the soil is mainly affected by goethite
and silt. Cd in the soil can be adsorbed by goethite and then migrated. The pH value and ionic strength of leachate
obviously affect the migration of Cd by goethite in the soil. When the pH of leachate is 6 and the ionic strength is
1 mmol/L, 37.6% of Cd in the soil can be migrated by goethite. Adjusting the pH value and salt ions concentration of
soil can change the migration of Cd by goethite in the soil. As a result, the risk of pollution by heavy metals such as Cd
in the soil of zinc smelting site can be controlled.
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) 6 1%, pH (HEAKHT, AT g 24k R AR &1
Zeta BT, 5 4 @ BH 25 - 22 18] 1 # L 7 38 K3 80
B A1 5 S APV VR TP A R VR BE ) HL O AT LA S
Cd 3 W FfH i DA 45 Je BH 25 1 i e B2, DA |
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SR ) 2 4 W B, AT B IR 4k % Cd i) IR I
BLAI, Bt 5 i 8 1 K, M A 7 2 T ) X0 P )2 4 e
g, ORI 2 TR AR R A L 3R T R TG AT, A Ak
W BREE s B 80, X AR TR TSR IE 100 mmol/ L
M Xt Cd 114 W o s PR AR g SR 3k e IR 4T
RN Cd A B RT RETE RO 2 455, 5 B B o
B B 5 3 T R A1
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(a) #1075 (b) Cd; () FHERE™-Cd ILERS
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e 1.0 B R T E R mmlL e
—O0— 2195 )10 mmol/L

08| —0— 2579 1 mmol/L 0.8 —O— B 530 mmol/L 0.8 —0— 2575 8 1 mmol/L
G —O— B4 %10 mmol/L < < —O— & 15 10 mmol/L
S o6f —o— &5 158 530 mmol/L 3 06 < o6l o B F-4R)E30 mmol/L,
& =] &
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Zo. Z 02 E 2
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FLERAFR(PV) FLERATR(PV) FLBRAEFAPY)
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R K2 TR Cd SkTE Cd T %
pH 8 BFHREE/ (mmol - L71) WKEBE/ % [/ % KB/ % [/ % R TR %
4 1 71.7 65.7 94.4 91.6 10.4
5 1 45.3 39.9 73.3 71.0 28.3
6 1 222 18.5 59.8 57.9 37.6
7 1 17.6 16.0 44.9 43.7 22.8
8 1 0.0 0.0 35.8 35.0 0.0
9 1 0.0 0.0 36.4 35.7 0.0
5 10 30.3 27.4 65.4 64.6 20.6
5 30 242 22.8 62.0 59.9 17.5
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FF iR/ IR AS Cd il i TR 242, pH>6 I, £
BB R 0 2 AL BB | AT Cd 9IRS
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RGBS, Cr ) E LR HL T 5
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