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The Effect of Hydrogen Peroxide on the Citric Acid
Leaching of Heavy Metal from Soil

Jung, Kyungbae

Department of Ocean Energy & Resources Engineering

Graduate School of Korea Maritime and Ocean University

Abstract

The remediation of soil contaminated with heavy metal such as
solidification/stabilization has been conducted to prevent migrating heavy
metals. Korea soil cleanup standard was revised in 2009, and aqua regia is
being used for leaching of heavy metal instead of 0.IN hydrochloric acid.
The removal method of heavy metal from contaminated site such as soil
washing is a better option than preventing heavy metal migration such as
solidification/stabilization. Physical treatment has been found to be also
effective and economical remediation method, but it is not available for
fine particle size with under 75um. The fine size of particle has large
specific area so the removal efficiency by soil washing method could be

expected to be better than coarse grain.

This study is aimed to investigate the removal of heavy metals from

contaminated soil using soil washing. Three kinds of samples were

_Vi_



collected from different contaminated soil area. These sites have been
contaminated with heavy metals such as lead, copper and zinc. Firstly,
sequential extraction method was conducted to determine chemical or
mineralogical forms of heavy metals, and then citrate leaching efficiency
was examined along with initial pH. In case of site A and B the
summation of amounts bound to exchangeable, carbonate and Fe-Mn oxide
metal faction over 90%, and high leaching efficiency was observed above
85% in both site A and B, whereas site C shows low leaching efficiency
with 40%, because site C 70% of contaminated metals existed as sulphide
and residual metal fraction. The result suggests that leaching efficiency
could be increased by dissolution of sulphide and residual fraction.
Therefore, further leaching tests were performed in citrate solution with
hydrogen peroxide addition. While leaching efficiency of lead in site B has
been increased 98% by adding 0.013mol hydrogen peroxide, in site C zinc
leaching efficiency showed 70% even with 0.13mol hydrogen peroxide

addition.

KEY WORDS: Contaminate soil; heavy metal; citric acid; soil washing;
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Fig. 3 Effect of citrate the concentration of solubility Pb in pH
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Table 5 <3 E ol A48 ©AE Aok

Operational .
L Chemical reagent
definition
exchangeable
Ist , 0.5M MgCl2 (pH=7)
fraction
2nd carbonate fraction IM NaOAc(CH3COONa) (pH=5)
Fe-Mn oxide .
3rd . 0.04M NH20H-HCI in HOAc 25%
fraction
organic/suphide 0.02M HNOs, 30% H202 (pH=2),
4th : 3.2M NH4Ac(CH3COONH4) in HNOs3
fraction 20%
5th residual aqua regia
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Table 7 AUV EF] o] @& &< pH
FAMGES & [100] 9% [ 80 [ 70 [ 60 [ 50 [ 40 [0 [2][10] o0
pH 8 | 57 | 52|49 45423834 3 [25]15

Fig. 4 Shaking water bath
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Fig. 11 The leaching efficiency of Site A copper with citrate solution

10:0.00 |

90.00 ‘
BO.00 .\ /;_,J—I-:l;
70.00 Y

50.00

40,00 /

30.00 -

20.00 -‘J
|
T

Lead leaching efficiency (%)

10.00

0.00 -

100 90 80 70 80 50 40 30 2 10 0
The ratio of sodium citrate in the citrate solution(%])

Fig. 12 The leaching efficiency of Site A lead with citrate solution
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Fig. 13 The leaching efficiency of Site A zinc with citrate solution

Lead leaching efficiency [%¢)

50.00

30.00

70.00

60.00

50.00

40.00

30.00

20.00

10.00

0.00

/

100 90 8 70 &0 SO 40 30 20 10 o
The ratio of sodium citrate in the citrate solution{%)

Fig.
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Fig. 16 Metal leaching concentration by citrate solution with
hydrogen peroxide
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