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The controversial points and a remedy on evaluation of heavy metal
contamination in standard method for examination of soil in Korea.
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ABSTRACT

Heavy metals are extracted from stream sediments, roadside soils and
sediments and soils and tailings from mining area using partial extraction, acid
digestion and HF-digestion. Compared to amounts of heavy metals extracted using
partial extraction, those extracted using acid digestion are higher by 2.0~220.9
times in Cu, 2.4~2806.1 times in Pb, 1.3~121 times in Cd, 14.1~1300885 times in
Fe, 1.2~2715 times in Mn, 1.3~3725 times in Zn, 2.2~17345 times in Cr.
Although partial extraction, which extracts less amounts of heavy
metals from soil compared to acid digestion, is used In domestic
standard method for examination of soil, domestic soil standard for
heavy metals in non-agricultural and industrial areas is higher than
soil standard in foreign countries which use acid digestion. For
improvement of the domestic standard method for assessment of soil,
it is suggested to lower the domestic soil standard for heavy metals
or to change pretreatment method for extracting heavy metals from

partial extraction to acid digestion with modifying the soil standard.
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Table 1. The pretreatment methods used in this study

Analytﬁ(é)ahl Partial extraction Acid digestion HF-digestion
Reagent HCI HNOs, HCIO,, HCI HNO3;, HF. HCIO4
Concentration 0.IN fomu(l:a:)tsge:tr;gtgﬂuted formulated concentrate
Process Temperature 30T 110TC 200°C
Stirring Method agitation heating heating
Process Time lhr 1~2day 2~3day
Filter 0.45¢m 0.454m 0.45¢m
Extract absorbed HM O O O
Extract HM in secondary
mineral a® O O
Extract HM in organic
substance % @) O
Extract HM in primary
mineral X A(?) O

O, extractable ; A, maybe extractable ; X, not extractable
HM, heavy metal
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Table 2. The range and average for the ratio of the amounts of heavy metals
extracted using acid digestion(HAD) compared to those extracted using
partial extraction method(HPE)

HAD/HPE
Chon ju stream roadside soils and sediments soils and tailings from
sediment along Honam expressway mining areas average

Cu 2.6~220.9 22~1734 20~112.2 15.7
Pb 3.8~19.8 29~160.0 2.4~2806.1 104.4
Cd 8.4~325 7.2~121 1.3~70.4 17.3
Fe 14.2~3426 47.4~123000 14.1~1300885 36861
Mn 20~414 24~193 1.2~2715 16

Zn 22~3725 19~188 1.3~59.8 12.7
Cr 16.6~1454 39.2~17345 2.2~1760.2 1646

L AAPEOE §2 AEA 335 F20l usl ARy AgAe 38
& FEZ2F L Cuc 20~2209¥], Pbe 24~2806.14, Cdv 1.3~1214], Few 141~
13008858, Mn< 1.2~271.5%, Zn& 1.3~37254), Cr& 22~1734.54] =4 vtelRtT].

dAoz §39e A% [3E 71FAE FFAY oUW ARAPEL

ApAPo MED JENE ARPSE Aol Bast
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Table 3. The soil standard of domestic and foreign countries for heavy metals in
non-agricultural and industrial areas

Countermesaure Standard (mg/kg)
Korea (HPE) U.S.A. (HAD) Netherland (HAD) Germany (HAD)
As 50 20~80 50 20~200
Cd 30 5.6~100 20 2~60
cr™ 30
Total Cr 560 300

Cu 500 140

Pb 1000 560~ 600 600 100~2000
Hg 40 1.7 10 2~40
Ni 56 ~2400 500 50~600
Se 1000 40~400
Zn 280~ 1500 3000

In the countermeasure standards of U.S.A. are respectively recommend values by EPA and
countermeasure standards used in Pennsylvania and New jersey‘“ and those of Germany are standards
in Bardem-Burdemberg and Berlin®.

HPE, Heavy metals extracted using partial extraction ;

digestion.
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