The Contamination and Potential Mobility of Heavy Metals in Soils by

Ultrasound-sonication Method
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1. Introduction

The purposes of this study are to investigate the mobility and chemical existence
conditions of heavy metals in soil sample. In this study, the Ultrasound-sonication
extract were applied for the optimization of five-step sequential extraction of source
soil sample: exchangeable, bound to carbonates, bound to Fe-Mn oxides, bound to
organic-sulfides, and residual fraction. The contamination and potential mobility of As,
Cu, Fe, Cr, and Pb depending on the particle size fraction of soils were major focus
of this study. A method for the fast sequential extraction of heavy metals in
contaminated soil samples using an ultrasonic water bath, analyzed by determination
with inductively Coupled Plasma Atomic Emission Spectrometry (ICP-AES). The
results of this study showed that Ultrasound-sonication method was the most
effective approaches in extracting heavy metals from contaminated soils. The relative
mobility of heavy metals bound to the exchangeable and carbonate fractions in soil
samples showed the order such as Cu>As>Pb>Fe>Cr for tailings, and
Fe>Pb>Cu>As>Cr for reservoir soils. The obtained results can be used as a

fundamental informations for assessing the environmental effects and to design soil
remediation plan in the study area.

2. Methods

Materials

Contaminated real sample from abandoned mine in Korea. Some reservoir soils and
tailings was separated based on three size distinctions (2mm, 200m, 63um). Standard
stock solutions of 1000mg/L of each elements of interest is obtained from Spex

Industries (Edison, NJ). All reagent grade chemicals used during this study were
obtained from Merck (GR grade).

Sequential Extract Methods and Instrumentation

The Reagents of sequential extract method were presented in Table 1. Sequential
extraction of Heavy metals using an Ultrasound-sonication(Sonic Dismembrator 500, Fisher
scientific). Concentrations of the extraction solutions were measured by ICP-AES(Ultima
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2C, Jobin Yvon and 138 Ultrace, Jobin Yvon).

Table 1. Reagents of sequential extraction methods

. Reference
Fractions T
Ultrasound-sonication
Exchangeable 0.5 M MgCl, 8 m¢
Carbonates 1 M CH3COONA (pH=5) 10 m¢
Fe-Mn Oxides 0.1 M NH;OH HCI(pH=2) 10 m¢
Organic-Sulfides 0.02 M HNO3 3 m¢ + 15% H:O; 10 mf
Residual Aqua regia (1:1) 10 m¢
3. Results
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Fig. 1. Relative percentages of sequential extracted heavy metal concentrations from lower than the 63
um fraction: (a) Tailings of Dalcheon mine, (b )Reservoir soils.

The highest metal concentration was recognized in samples less than 63 fraction
in their particle sizes. As, Cr and Fe within tailings and reservoir soils from the
Dalcheon mine are mainly concentrated in the residual fraction. Cu in tailings is
dominant in the organic and sulfide fraction and Cu in reservoir soils is concentrated
in the Fe-Mn oxide fraction. Whereas Pb in tailings was dominantly found in the
residual fraction, Pb of reservoir soils is dominated in the Fe-Mn oxide fraction. The
relative mobility of heavy metals bound to the exchangeable and carbonate fractions
in soil samples showed the order such as Cu>As>Pb>Fe>Cr for tailings, and
Fe>Pb>Cu>As>Cr for reservoir soils, respectively. As bound as exchangeable fraction
of tailings show higher concentration than the other metals. Thus, As can be easily
dispersed into soil and water environments.
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2 d7A9L 400,000 m® AEY FL AYE BT T atol FAHo
Td AsEFE FuAAR] 154F, AHEYS A9 9F, A8d Ad 8
5AE, AL A9 273 2 A4S 19 2% O]‘“/P.

FuAHANA, AR, A8Y, sedxa 9 33 AdoA FPHAY. o
7.0678.549 HHYZ vy BF pHE AMEY Ado] 7MF FRou,
pHgto] 7}%} %’i‘% At NG AFd YA gk T2 A9 HF pHIL 7.21
2 9 ¢4 AdEg @A Jelgen WeE 030 Aol AFA9Y Ehe ¥HAE
-316.57202.1mVEZ YElton, B Ehgte AFRY X9 > 32dA 249 > A3 4o
o7 Yeyth

Eh-pH ttolojasi s 2Adsk Ax, AAl 187) N F 1470 AHE 43873, 4] AQe
#dIF ez Yeigth AHEd A9 F 17 AL AT 87 AFHol AFFH oz YEy
on, M3d7t 522 XFL pHIt F71E4E Ehrl gdAastsE 43S BYoHFig 2). 9
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FolZ AEE epmeE st U4F tlASA ] WE o]y tojo]aRE FA st F
A3t Ad, B QFA A o] Ca¥+ Mg AEo] 170 NEL A 4078 A A
60 % meq/t | LE EA YEhEon Lo]2e S0, HCO; +COs ™ Aol 37 A&
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Si02-HCOz™ Aol A Jepgry, £ A3 gold FujdAx FH9 Aty 3F Wke
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