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Table 2 Heavy metal analysis results of the sample

JLE Cu Pb Zn Cd Hg As Cr Ni

frit/(mg - kg™) 105 2290 199  8.30 0.902 10.50 67.90 38.80

2.2 E&JR Po ¥4

AWFFE EZEEXT Pb () BRECR 1T 5800 Hr, B
DU 3R S T T BT AR BT, AT A SR LER 3
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EA /D PBS, [ 6.36% .
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Table 3 Chemical phase analysis results of lead element

WIkI2&5]  PbSO, PhCO, PbS Phy(PO,),Cl, Others Total
S/ (mg - kg™') 320 1100 130 420 74 2044
IME%R/%  15.66 53.82 6.36 20.55 3.62 100.00
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Table 4 Analysis results of particle size of the sample

Kid/mm  F/% Pb R/ (mg - ke ) /% BBV %
+0.125 8.49 2193 9.56 9.56
-0.125+0.075 16.26 2105 17.57 27.13
-0.075+0.045 13.10 1777 11.95 39.08
-0.045 +0.0385 12.66 1561 10. 15 49.22
—-0.0385 49.49 1999 50.78 100. 00
&3t 100. 00 1948 100. 00 e

300um
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Fig. 1 EDS suface scan of the soil sample (a&b: the original

sample ; c&d: the heavy parts after washing)
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Fig. 2 Effect of citric acid concentrations on removal rate of lead

in soils
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Fig. 3 Effect of liquid — solid ratio on removal rate of lead in

soils
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Fig. 4 Effect of temperature on removal rate of lead in soils
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Fig. 5 Effect of temperature on removal rate of lead in soils
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Fig. 6 The size characteristic curve of the soil sample before or
after washing treatment
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Fig. 7 XRD of the soil sample before or after washing treatment
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Table 5  Chemical characteristics of soil sample before or after
washing treatment
TTHR UL /% WG &t/ % TR %o
Pb 2290 624.48 -72.73
C 1.86 2.08 +11.83
N 0.0941 0.0883 -6.12
Fe 3.38 3.28 -2.96
Mg 1.37 1.22 -10.95
P 0. 066 0.052 -21.21
Ca 2.17 1.12 -48.39
Na 0.99 1.11 +12.12
K 1.93 1.96 +1.55
4 i
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Lok 20 @ 1 GWRPRIREE R 25 °C kPR )R 24 h i 4%
7, Pb AR %R 72.73%
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Remediation of Pb — polluted Soils around a Smelter in Henan Province by Oscil-
lating Washing with Citric Acid

HUANG Yehao'?, SUN Jingmin'?, XU Jing"”, DOU Jinhui"*, LI Zhiwei'”, FANG Xuluo'

1. Henan Province Rock & Minerals Testing Center, Zhengzhou 450012, Henan, China;
2. Mineral Processing and Bioengineering Technology Research Center of Henan Province, Zhengzhou 450012, Henan, China

Abstract; In this work, intermittent oscillating washing tests were conducted to remediate Pb — contaminated soils, which
was collected from around a metallurgical industry in Henan province. The concentration of CA, liquid - solid ratio, leac-
hing time and temperature were chosen to research the optimal conditions. The results indicated that the Pb removal rate
was 72.73% with CA concentration of 0.4 mol/L, L/S=10 : 1
The results of physical and chemical properties analysis before and after soil remediation showed that the mineral composi-

, washing temperature of 25 °C , washing time of 24 h.

tion of soil was basically unchanged, but the size composition of soil was slightly finer, and some nutrients in the soil were
lost. This study provides reference for large — scale remediation of contaminated soils in the future.
Key words: Pb polluted soil; citric acid; intermittent oscillating washing; soil remedy; metallurgical industry
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