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Solubility of arsenic in the soil environment is mediated 

by redox reaction and by its association with other elements 
and solid phases in soil matrix. The objective of this study was 
to investigate the nature of arsenic contamination and its 
association with soil matrix by chemical extractions and 
mineralogical characterization.  

This study examined arsenic-contaminated soil samples 
obtained from Chonam gold mine, Chonnam Province, South 
Korea. Three extractants including hydrogen peroxide [1], 
citrate and dithionite [2], and oxalate (pH 3) [3] were tested 
for chemical leaching of arsenic from the soil. Sedimentation 
method was used particle size separation of the As-
contaminated soil. And mineralogical characterizations of the 
particle-size separated soils were performed by SEM, TEM, 
EDS, and XRD analyses.  

Arsenic concentration of the soils ranged from 1140 to 
1688 mg/kg at the gold mine. Leaching results showed that the 
three extractants extracted 2.6% of the total arsenic for the As-
contaminated soils. Particle size analysis showed that soil 
texture of the soil was silt. Major minerals of sand and silt 
were muscovite, orthoclase, quartz, and vermiculite. Clay 
fraction was composed of kaolinite, muscovite, quartz, and 
vermiculite. Although As-bearing phases were not founded in 
clay fraction by XRD analysis, both SEM-EDS and TEM-EDS 
analyses showed arsenic was associated with clay minerals. 
These results suggest that arsenic was not mainly associated 
with organic matter and iron oxides. It may be adsorbed or co-
precipitated with clay minerals in the soil matrix.  
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In the past years, new high-precision W concentration data 

have revealed strong fractionations of W from other highly 
incompatible lithophile elements (e.g. W, U, Ta) in arc rocks 
[3], in contrast to the traditional view [1;2] arguing for near 
constant W/U and W/Th ratios in most silicate reservoirs on 
Earth due to a similar incompatibility of these elements. The 
observed trace element fractionations reflect a selective 
enrichment of W in the sub-arc mantle via fluid-like 
subduction components [3]. Here we present further high-
precision HFSE data for rocks from other tectonic settings 
(MORB, OIB), revealing a selective depletion of W in OIBs 
and MORBs relative to immobile HFSE (e.g. high Ta/W). The 
W budget in MORBs reflects cpx-controlled partial melting 
and cannot be explained by residual W-rich phases as claimed 
elsewhere [4]. Rather, the W depletion in MORBs and OIBs 
(high Ta/W) is complementary to the enrichment observed in 
arc rocks (low Ta/W). Together with estimated compositions 
of the continental crust, our data therefore permits an 
independent estimate of the Ta/W ratio of the Earth’s 
primitive mantle. Similar to previous interpretations based on 
Nb/U and Ce/Pb systematics, our Ta/W data reveal a depletion 
of the depleted upper mantle (DM) in fluid mobile elements 
relative to the primitive mantle (PRIMA), including W. The 
abundance of W relative to other incompatible elements (i. e 
Ta/W, W/Th) in the depleted mantle is therefore not 
representative of the primitive mantle. According to our mass 
balance calculations, the W abundance of the Earth’s primitive 
mantle is significantly lower (11 ppb) and the Hf-W ratio of 
the BSE is higher (ca. 27.6) than previously estimated (13-16 
ppb and 17.6 [1;2]). This results in a younger core formation 
age that is typically inferred from 182W abundance and the 
Hf/W of the silicate Earth. 
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