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ABSTRACT : The objective of this study was to evaluate the efficiency of zerovalent iron and basic oxygen furnace slag
on arsenic stabilization in soils. For this, arsenic (V) contaminated soil and roxarsone contaminated soil were incubated after
incorporation with zerovalent iron (ZVI) or basic oxygen furnace slage (BOFS) at four different levels (0%, 1%, 3%, and
5%) for 30 days and then the residual concentrations of arsenic were analysed following extraction with aqua regia, 1N HCI
and 0.01 M CaCl,. The total concentration of arsenic was 2,285 mg/kg in the As(V) contaminated soil and 6.5 mg/kg in the
roxarsone contaminated soil. 1 N HCI extractable arsenic concentration in the As(V) contaminated soil was initially 1,351 mg/kg
and this was significantly declined by 713~1,034 mg/kg following incubation with ZVI while BOFS treatment showed no effect
on the stabilization of inorganic arsenate except 5% treatment which showed around 100 mg/kg reduction in 1IN HCI extractable
arsenic. Similarly, in the roxarsone contaminated soil 1IN HCI extractable concentration of arsenic was reduced from 3.13 mg/kg
to 0.69 mg/kg with ZVI treatment increased from 1% to 5% while BOFS treatment did not lead to any statistically significant
reduction. Available (0.01M CaCl, extractable) arsenic was initially 0.85 mg/kg in the As(V) contaminated soil and this
declined by 0.79 mg/kg following incorporation with 5% ZVI, which accounted for more than 90% of the available As in
the control. When As(V)-contaminated soil was treated with BOFS, the available arsenic was increased due to competing effect
of the phosphate originated from BOFS with arsenate for the adsorption sites. For the roxarsone contaminated soil, the greater
the treatment of ZVI or BOFS, the lower the available arsenic concentration although it was still higher than that of the control.
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29 : Tt 2JUE Bl B |k AL B9 QAR HolHo) Az WS furdich. Ea) 7kdR ARl
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ul% S ] QPYSt T HE-S o) APARANER] FPE S 1 Flsto] B U ule] ebyst 1S Syei3)
o}, H(F7[H])oF SAE(R7|H| ) o2 e QE B9l 97 R AFEH IE 0%(w/w), 1%(w/w), 3%(w/w), 5%(w/w) Z]]
SkaL 309 THHRSAIY] - Bl AR =S A A3 sl o3t Bl SRR FA P4 vl L HEDe] 2,285
mg/kg, FAE @ HEYO] 6.5 mg/kg 2 & e 1 N HCl 7H4 ¥4 ¥4 @ AEQFe] FXe]4t7} 1,351 mg/kg, F7HE
A2 F7} 713~1,034 mg/kg= FA 2 thu] o 40% o dastglet. AdEei1 ATt - 1 N HCl 7H8-Ag Hl&5=7t
£EOR 4B OH 5% 271,245 mg/kg)olK] BAKOR fold Qs AARIF e, SAE 2o 97t
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o] FAR R STk Ao Uehd f71H]4el BAGo] FrHag jigte = apgolx] F7HET AkEH T RS
713 Aoz AAESITE 0,01 M CaCls of] &3t F2(Fras Hlay) 23} vl JEFe] A2 faH Hlaxs=s 0.85 mg/kg,
F71E 5% AgJolA 0.06 mg/kg 2 FA T tiH] 90% o AaxstRt). vl JES] gt AltEH L AgoMe A&
Aol 6 Qlah w9 U w4k BshEA Hzido] 71 ueh 4wt S7leldnh, BARE oqlwore] B¢ 7bHa
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Fe’ + 2H,0 — Fe™ + H, + 20H
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@
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4R + aH" + 0, — 4Fe™ + 2H,0
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, i i ) 18
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Fig. 3. Total concentrations of arsenic in arsenic contaminated Fig. 4. 1 N HCI extractable concentrations of arsenic in arsenic

soil (a) and roxarsone contaminated soil (b). The letters
are indicating significant differences among the
treatments at 95% confidence by ANOVA test.
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contaminated soil (a) and roxarsone contaminated soil
(b). The letters are indicating significant differences
among the treatments at 95% confidence by ANOVA test.
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O
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b
0.00

BOF slag
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Fig. 5. 0.01 M CaCl, extractable concentrations of arsenic in
arsenic contaminated soil (a) and roxarsone contaminated
soil (b). The letters are indicating significant differences
among the treatments at 95% confidence by ANOVA
test.
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F7)H % LAEYFS] pHi= 7,36 02 S-Ejufet @ Eoko]
B9 5.6 Hr} A e on® 971 Azl 24
g7tel 719] Zpo]7} ¢iithTable 1), Zju; &zbe] 29
A& o] 9= FAE A vls] Aol ol
w2} pH7} 57H7.59~8.56)8h= A o2 Uert fael
AFQ] 739 g7HA e oFo) Frstel wheh fadhe A o
ER=t] Raven 5°79] o] ofsll Ql4HATE As(V)E=
Aol ZstA A= AR AP R o2 13|
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shete]Qleh, ghH 2|3 oFol<l Cafl Mg A&
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A Aol IR 2 FAks @ JE ol A= FAjE]
9] E9Fo] pHE 5,37 o|H(Table 2), Y7} A 2]7-2] pH=
5.73~5.92 & 79| Wizir} glglom e B A&
21 AEjte] pHE AHE|go] skl whah 47,38~
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Helgea AEzol HA s Ao Ut o
Table 17} u}xmx]g olAtdF} Ao Fato 2 olat Antz
At

Table 1. Physicochemical properties of soils contaminated with arsenic(V) after application of zerovalent iron and basic oxygen furnace

slag
pH O.M.* Avail. P20s Ca K Mg
Treatments Soil Texture EC(1:5) uS/cm
(1:5) mg/kg cmol(+)/kg cmol(+)/kg cmol(+)/kg
Unterated 0% 7.36£0.19 152.53+38.06 3.32+0.69 492,5+20.28 11.61£2.63 0.58+0.04 0.66+0.08
M 1% 7.27£0.03  193.03+24.19 3.44%0.20 185.7+£5.43 14.86+£1.78 0.56+0.00 0.69+0.03
VI 3% 7.41£0.01 137.53+47.99 3.12+£0.41 155.9+£12.87 13.19+1.39 0.56+0.04 0.70£0.06
2Vl 5% Sandy loam 7.33£0.05 185.77+33.00 2.89+0.18 116.6+£2.98 7.86+1.56 0.64+0.06 0.75%0.05
BOF slag 1% 7.59+0.12 189.33+15.50 3.02+£0.30 436.7+184.34 19.28+0.92 0.54£0.03 1.02£0.02
BOF slag 3% 8.20+0.04 262.03+31.12 2.84+0.31 360.9+164.64 19.68+5.09 0.58+0.06 1.27+0.35
BOF slag 5% 856+0.02 260.13+23.33 3.51%0.14 346.2+27.90 29.39+3.38 0.58+0.03 1.94+0.25

*O.M. = Organic matter

I Journal of KSEE | Vol.32, No.6 | June 2010



KU TEYEEE S
o

H71(Zerovalent Iron)zt MZ&ei1E 0|26t HIA(V) Y EAML(Roxarsone) LEEUQ| H|A OHHst &8 THIL

Table 2. Physicochemical properties of soils contaminated with roxarsone after application of zerovalent iron and basic oxygen furnace

slag
pH oM* Avail. P20s Ca K Mg
Treatments Soil Texture EC(1:5) uS/cm
(1:5) a/kg mg/kg cmol(+)/kg cmol(+)/kg cmol(+)/kg
Unterated 0% 5.37£0.01 54.33+1.78 1.70£0.37 6.8+0.35 2.72+0.55 0.19£0.01 0.24%+0.05
M 1% 5.73%0.01 22.43+7.32 1.73+0.29 N.D.* 2.98+0.20 0.14%+0.03 0.35+0.03
VI 3% 5.82+0.08 18.99+6.20 1.63+0.34 N.D. 2.95+0.22 0.15%+0.01 0.24+0.03
2V 5% ClaiaT:am 5.92+0.10 13.46+£2.26 1.41+0.18 N.D. 3.03+0.24 0.16%+0.01 0.29+0.01
BOF slag 1% 7.38+0.26 122.,70+9.87 1.69+0.28 55.9+2.50 11.28+1.00 0.17+0.02 0.69+0.04
BOF slag 3% 8.48+0.18 182.47+23.35 1.29+0.38 118.0+7.56 19.56+1.40 0.15+0.02 0.82+0.08
BOF slag 5% 8.70+0.04 186.23+14.64 1.80%0.22 132.2+11.91 20.00+1.64 0.17+0.02 1.33%+0.15
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