SR ElEA] A|199 (A|15) 54~62, 2016
J. of the Korean Society for Environmental Analysis

a = D =Hig E
H&~ o S5%F 2% 54

Distribution of Arsenic and Heavy Metals in Soil Particle Sizes
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Distribution of heavy metals in different particle size fraction of soil could affect the risk of human metal
intake and the soil removal efficiencies. In this study, metal contaminations in soils and metal distributions in
various soil particle sizes were investigated in the areas affected by the former Janghang smelter. Soil samples
were collected from two rural areas (A, B) located over 3 km away from the former smelter and one area (C)
located within 100 m from the smelter. Soils were partitioned into four particle size fractions (>2 mm, 2-0.075
mm, 0.075-0.038 mm, and <0.038 mm) and metal distributions in particle size fractions were characterized.
Soils in site C was highly contaminated with arsenic and heavy metals due to the influence of the smelter, while
metal concentrations in sites A and B were quite low compared to those in site C. The metal concentrations
in site A were close to the background metal concentrations indicating that this site was not affected by the
smelter. On the other hand, soils in site B showed high arsenic concentrations, which might be affected by the
smelter and soil mineral characteristics in this site. Lead and copper were accumulated in the fine particles
(<0.038 mm) mainly by sorption, while arsenic was enriched in sand fraction (0.075-2 mm) associated with

soil minerals.
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Fig. 1. Sampling locations of soil samples near former Janghang smelter.
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Table 1. SM&T sequential extraction conditions

e

Fraction Extractable phase Reagents
F1 Soluble, exchangeable, and carbonate bound 40 mL 0.11 M CH;COOH
F2 Fe and Mn oxide bound 40 mL 0.5 M NH,OH-HCI at pH1.5
F3 Organic matter and sulfide bound 10 mL 8.8 M H,0,
50 mL 1 M CH;COONH,
F4 Residual 10 mL 3:1 HCl: HNO; (aqua regia)
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Fig. 2. Particle size distributions (%) of soil samples at sites A, B, and C, Rice paddy field sites: Al and, A7, dry field

sites: A2-6, A8-9, B1-19, C1-2.
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Table 2. Median concentrations of metals observed in soil samples obtained at sites A, B, and C

Median concentrations (Min-Max) (mg/kg)

Site As b Cu Ca i 7n
A m=9) 62 (3.6-13.7) 242 (18531) 203 (88-293) 2 (1.62.3) 112 (6.1-144) 535 (29-69.5)
B (1=19)  59.3 (25.5-569) 50.8 (27.8-258) 44.9 (30.9-76.7) 1.7 (0.6-23) 9 (3.5-17.1) 40.1 (19.7-197.5)
C m=2) 126 (93.8-158) 315 (257-373) 140 (120-159) 2 (1.9-2.1) 55 (11.7-983) 135 (68-202)
Korea
Concerning 25 200 150 4 100 300
Level
Background 6.83 18.4 153 0.3 17.7 54.3

concentration®
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Fig. 3. Sequentially extracted metal fractions from (a) site B and (b) site C soils
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Table 3. Metal concentrations in different particle size fractions of soil samples collected in site B (n=19)

Median concentrations in different particle size fractions, (min-max) (mg/kg)

bulk soil

(<0.15 mm) > 2 mm

0.075-2 mm

0.038-0.075 mm <0.038 mm

As 59.3 (25.5-59.3)
Pb 50.8 (27.8-258)
Cu 44.9 (30.9-76.7)

63.0 (20.4-1555)
24.5 (14.3-334)
33.3 (10.9-82.5)

46.7 (13.6-741)
43.2 (22.3-600)
39.7 (26.7-106)

29.9 (7.4-403)
33.3 (16.8-354)
27 (15.7-59.8)

69.6 (16.3-210)
76.8 (16.6-266)
58.4 (15.7-159)
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