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Removal of Heavy Metals (Pb, Cu, Zn) from Shooting
Range Soils Using Citric Acid Leaching

Hongki Park

Department of Ocean Energy & Resources Engineering

Graduate School of Korea Maritime University

Abstract

Heavy metals such as cadmium, copper, arsenic, mercury, lead,
hexavalent chromium, zinc, nickel have been treated by blocking the
migration of the heavy metals, because they could not be decomposed
naturally. Recent approach is studied to separate the heavy metals from
the soil, but there is a problem to increase the processing cost compared
to the other treatment processes. Physiclal pre-treatment could concentrate
heavy metals and improve the efficiency of the overall process. Gravity
concentration can be used to treat heavy metal contaminated soil due to
the difference in specific gravity. Chemical treatment such as soil washing
has been used to remove the heavy metals from soil contaminated by
leaching. In the conventional processes, strong acids were used to remove
heavy metals but they could acidify the soil after treatment, so further

neutralization process will be required. In the present study, the chemical
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form of Pb, Cu, and Zn in the contaminated soil sampled in the shooting
range was analyzed using the sequential extraction method; bound to
exchangeable, bound to carbonate, bound to Fe-Mn oxides, bound to
organic matter, and residue. Citric acid leaching is useful to extract heavy
metal contaminants in bound to exchangeable, bound to carbonate, and
bound to Fe-Mn oxides. Therefore, gravity concentration treatment
followed by citric acid leaching could remove successfully heavy metals
contaminants from the contaminated soil.

KEY WORDS: citric acid +14F heavy metal $+<; contaminated soil 2 EF;

organic acid 714k
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Table 4 AEFEH AR AHEASF B FE2=24

Operational definition Chemical reagent and conditions
- Soil 1g, 8ml 1M MgCl,, pH 7.03
1st Exchangeable
(HCI 0.5M 3.5ml/L), 25¢C, 1h
ond Bound to carbonates | -8ml 1M NaOAc, pH 5.03 (HOAc 26mi/L),
n
or specially adsorbed | 25C, 5h
ard Bound to - 20ml 0.04M NH, - OH - HCl in 25%(v/v) HOAc,
r
Fe or Mn oxides 96C, 6h
- 5ml H,O, (pH 2.01 HNO; 5% 0.1ml/100ml)
Bound to + 3ml 0.02M HNOs, 85C, 2h
4th organic matter -3ml H,O, (pH 2.01 HNO; 5% 0.1ml/100mD),
and sulfide 85T, 3h, After cooling 1h
- 5ml 3.2M NH4OAc in 20% (v/v) HNOs;, 1h
5th Residual - 30ml  Aqua regia, 90C, 2h

3.2.3 B3A Y
B gH2 Fig. 230 yebd A} o] 1x4x0 s S, 24308 T
A

AN EZ TR £ vt FHAE S sodium polytungstate &S AFE3FA
on HFLe AFEHN THES TEI= 282 HAAINAG FAdTEE
1%(0.3g/30mDE 3t AFAHA Eg] st Y =73t +0.15mm~-1.18mm < 6
TR o] FasATh AAAE Fol7] 8 AR E AR
om HEE 26500xgR 1587 TARE FHHATL HAFHOR FAL V|
Fow AR EE &Y st s AlRe SE5oE At AA
St FHA BT 105C oA 24413t o] Az & FHAE AS s A
st Az AsE 7A4 AE A ARSI A JEL AN
= 0.IMI 2.0Mel et FHsigen wgex 50T, FALE 10%
(5g/50mD, W= 100rpmol| A 2417 st on F 43] AMEH st A
P AT AES xS At @2 FALE AEYS AASE AFESte] &
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