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ABSTRACT

In this study, a remedial investigation using reductive stabilization was conducted to treat Cr(VI)-contaminated soil. The
influences of various operational parameters, including reaction time and the mass of ferrous iron, were also evaluated.
The study site was contaminated with a large amount of Cr(Il) and Cr(VI), and the selected treatment method was to
stabilize Cr(VI) with ferrous iron, which reduced Cr(VI) to Cr(III) and stabilized the chromium, although a greater mass of
ferrous iron than the stoichiometric amount was required to stabilize the Cr(VI). However, some Cr(IIl) re-oxidized to
Cr(VI) during the drying process, and addition of a strong reducing agent was required to maintain reducing conditions.
With this reducing agent, the treated soil met the required regulatory standard, and the mass of Cr(IIl) re-oxidized to
Cr(VI) was significantly reduced, compared to the use of only Fe(I) as a reducing agent.
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Table 1. Experimental conditions required to conduct Standards, Measurements and Testing Programme (SM&T) (Rauret et al., 1999;

Bacon and Davidson, 2008)

Step Fraction

Extraction solution

1 Soluble and exchangeable (F1)
2 Fe-Mn oxides (F2)

3 Organic matter sulfides (F3)

4 Residual (F4)

0.11 M acetic acid
0.5 M Hydroxylamine hydrochloride
1 M Ammonium acetate
Aqua regia (HCl: HNO;=3:1)
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Table 2. Experimental conditions for reduction of Cr(VI) (Molar ratio = concentration (moles) of Cr(VI) divided by concentration
(moles) of reducing agents, S/L ratio = (g)Solid/ (ml) Liquid) and Reduction efficiency by reducing agents

Reducing agent S/L ratio Molar ratio Reaction time (h) Reduction efficiency (%)
1:6 8 59.3+£0.16
1:0.6 1:6 12 54.5+0.6
Fe* 1:10 24 68.9£0.75
1:15 12 79+£03
1:1 1:20 12 9+1.1
1:30 12 100+£1.3
$,04 1:1 1:15 12 100 +0.83
100
@ M 0.075 mm under Table 3. Concentration of Cr(VI) according to soil particle size
3 0.075~0.15 mm
80 1 E g:;if:}.smmm Size (mm) Average concentration (mg/kg)
S = 12 21609+ 134
£ 97 0.5-1 1935.7+8
g 0.15-0.5 1374.9 £40.5
& 401 0.075-0.15 1350.6 £ 5.4
7 <0.075 25045452
20 -
. (Fig. 1a), ©] 5 Cr(VI) Y7o ZHolxdr s=7} 7+
Contaminated site _/}_6']'5}‘7]' 0.075 mm U]E’_}oﬂj\i %7]";5]'04 7]’% =2 =
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: 20 - o|2H o2 2Pgetth(Dossing et al., 2011).
o Cr(VI) + 3Fe(ll) <« Cr(IlI) + 3Fe(III) 1)

Contaminated site

Fig. 1. (a) Soil particle-size distribution at chromium-contaminated
site, (b) Standards, Measurements and Testing Programme
(SM&T) fractionation of total chromium in soil.
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Fig. 2. X-ray absorption near edge structure (XANES) of Mn in
contaminated and stabilized soil by Fe(II).
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Fig. 3. Amounts of Cr(VI) re-oxidized after stabilization by
dithionite.
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