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ABSTRACT

Aqua regia extraction for the quantification of heavy metals and As in contaminated soils was investigated as one of
preliminary steps for on-site monitoring using sensor technology. Soil samples were taken from closed railway depot,
closed mines, and closed refinery and various extraction conditions including 30°C/15 min, 30°C/30 min, 30°C/60 min,
30°C/120 min, 80°C/15 min, 80°C/30 min, 80°C/60 min, 80°C/120 min were tested. The optimal extraction condition was
determined as 80°C/60 min because the extraction efficiencies of Zn were relatively low and did not reach the targeted
level (80-100% of original concentrations) for 30°C conditions. It was found that the fractionation of heavy metals and As
using the sequential extraction method was useful to understand the degree of metal extraction. In order to enhance the
extraction efficiency within short extraction time, ultrasound technology using a 20 kHz horn-type sonicator was
additionally used for 30°C/15 min. It was revealed that ultrasound could significantly enhance the extraction efficiency and
pulsed irradiation showed higher efficiency than continuous irradiation due to the less formation of bubble clouds.
However high temperature condition (80°C) was required to achieve high extraction efficiency for Zn in spite of the use of
ultrasound.
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Table 1. Heavy metal concentration, pH and organic matter content of contaminated soils

Heavy metal concentration (mg/kg)

Organic matter

Soils Cu_ Zn Pb As. cd pH %)
(150) (300) (200) 25) )

A" 12344+868  6199+514  1,7022+1320 - - 2.99 8.65

B" 516449 45154201 39424120 34224139 77403 578 1.53

c 64.5+2.4 773 +54 87.4+3.8 33.6+ 14.5 1340.1 5.98 243

D" 5765+82 110.7 + 4.4 51824188  1,073.5+39.4 41403 7.34 2.13

*Worrisome level for Zone 1 in the Soil Environment Conservation Act in Korea
*A: Closed railway depot; B: Closed mine; C: Closed refinery; D: Closed mine
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Fig. 1. Extraction efficiency of heavy metals and As from contaminated soils at 30°C.
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Fig. 2. Extraction efficiency of heavy metals and As from contaminated soils at 80°C.
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