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Effect of the Physicochemical Properties of Soil on the Arsenic Bioaccessibility

Jae-Kyu YangT + Yoon-Young Chang

Department of Environmental Engineering, Kwangwoon University

ABSTRACT : Four well-characterized soils collected from A- and B-horizon in the Department of Energy Oak Ridge Reservation in USA,
mainly distributed with Inceptisol(Inc) and Ultisol(Ult) soils, were used in this work. The bioaccessibility of arsenic as well as oxidation phe-
nomena of As(Ill} was investigated with soils spiked with As(IlT) and As(V) using a physiologically based extraction test(PBET) at pH
1.5 and 1:100 soil to solution ratio. Also effect of aging time on the bioaccessibility of arsenic was investigated over the 6 months. After
48 hours(fresh) contacting As(V) solution with soils, all soils rapidly and strongly sequestrated As(V), especially Ult-B. However, little sequest-
ration was observed after 3-months. When As(II) was spiked on the same soils, a great portion of As(Ill) was oxidized to As(V) after 48 hrs,
especially Inc-A and Ult-A soils, which is strongly related with Mn content in soils. By using As(IlI)-spiked soils, much reduced bioacce-
ssibility as total arsenic was observed from Inc-B and Ult-B soils over the 6 months aging time compared to that from Inc-A and Ult-A
soils. This result can be explained by the continuous sequestration of As(V), produced from oxidation of As(II), onto Inc-B and Ult-B soils having
much amount of iron. The trend of As(IIl) sequestration over six months aging time was quite similar with that of As(V) sequestration.
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Table 1. Some physical and chemical properties of four soils
used in this study

Inceptisol A |Inceptisol B [Ultisol A | Ultsol B
(0-3 em) | (3-20 cm) |(0-3 cm) |(10-50 cm)
pH' 7.0 45 62 45
Total Organic Carbon(%) 4.04 0.73 275 0.20
Sand(%) 25 3] 35 3
Silt(%) 69 50 59 44
Clay(%) 6 19 6 24
Fe(gkg) 10.68 0.0 771 19.55
Mn(gkg)" 142 0.17 151 0.16
1(45) 15(20) \](45) VC(20)
wow|  [mw
QB) F() G@) FQ)

" The pH of soil solution was measured 1:10 soil to solution ratio.

" Dithionite/citrate/bicarbonate extractable Fe and Mn.

™" K = kaolinite, V = vermiculite, VC = chloritized vermiculite, I= illite,
IS = interstratified 2:1, Q = quartz, G = gibbsite, M = montmoril-
lonite, F = feldspar, ( )= (mass fraction).
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Table 2. Percent adsorption of As(II) and As(V) onto four

soils
Soil As(IIl) As(V)
Inceptisol A 72.6 93.8
Inceptisol B 24.5 97.4
Ultisol A 67.1 93.0
Ultisol B 81.7 99.9
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Fig. 1. Bioaccessibility of As(V) from four soils with variation of aging time.
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Fig. 2. Bioaccessibility of As(Ill) and As(V) from four ORNL
soils(fresh, pH 1.5, 1:100 soil/solution ratio). Error
bars mean standard deviation(n = 3).
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Fig. 3. Oxidation of As(Ill) from four fresh ORNL soils. Error
bars mean standard deviation(n=2).
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