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SYNOPSIS : This present was carried out to evaluate the adaptability of stabilization method which was
used industrial byproducts as the stabilization agency in the abandoned mine site. In order to investigate
stabilization effect on As-contaminated soils treated by industrial by-products, batch tests and column tests
were carried out with As-contaminated soils collected from farmland around the abandoned mine site.
ZVl(zero valent iron) and SRS(steel refining slag) was shown a good treatment effect. After the column test,
sequential extraction test and simple bioavailability extraction test(SBET) were carried out to analysis of the
soil, and scanning electron micrograph(SEM) analysis was carried out to compare the morphology and
structure of ZVI and SRS before and after reacting with arsenic in the soil. As a result, ZVI and SRS were
shown 93%, 62% reduction of As concentration respectively by comparison with untreated soils. Therefore, if
ZVI and SRS are used as treatment materials in As-contaminated soils, it is expected that the As leaching

from soils is reduced effectively.
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E£3] Hlat A A AN 2ol ez EAs e wel st Jee EA8
|H]22+= arsenate(As(V))9} arsenite(As(ID)o] FEf= EGH +2 o &AM, arsenate(As

(V)& Ab&et o5 AdS a17] wtol ol&3t X7t S7kste] arsenite(As(ID)ol] Blste] HAdo] o

stal 1 A @7p golgk e® dHA Ay 1 FE). 18y, HAR 2dd EY 9 S Fa
A

TAEE EAE B, FT7e Ast S dsE da, AzPlA AR wmF A Al A

BAQ GEe A dgn WEAQ Wk BAR wF 2 Jjg 2HelA ¢ BAFe] Fa, WF
248, Ax7 5 4% 4% S fushe 7184 Bl
Arsenate Arsenite
| 3\
0—As—O" As—O
0 0
Chemical Formula: AsO.> Chemical Formula: AsO3*
Exact Mass: 138.90 Exact Mass: 122.91
Molecular Weight: 138.92 Molecular Weight: 122.92
m/z: 138.90 (100.0%) m/z: 122.91 (100.0%)

Elemental Analysis: As, 53.93; O, 46.07 Elemental Analysis: As, 60.95; O, 39.05

9 1. Arsenate®} arsenited EA1E

webd 3 Aol HMALPEGe] AHYTAR(GIA, AYEUT, nREU, LN, TR
e AYAE o] g3l Aol MANG} ARADS Ak 7 A Ael D&l Fe G7HEI A
o ng destel viw 29 4 e B

T Age Agte A NaedAde YRS tgor HEEAA-A) 1845 A9
onl, $QAEE BA&] gl ol wA 57 Aol dalA 119 A s AHG weA
gol daiAE FHE LUEE dotny] 8 Ad Az F EFTAADEH Fatel Bt

= 1 o XN -
EC A3} (mg - kg ™)
A& | pH Gs Texture
(dS/m) As cd Cu Ni Pb | Zn |Cr®
A-A96.10| 0.10 2.18 1160.34| 0.28 3.06 11.98 3.65196.41| 0.12 SL
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T 2. AeARe |5 d 54 % XRF $4 A3

BC XRF #4142 3H(%)
Material Gs pH dS - mY)
o Fes03 AlyOs Ca0 MgO MnO
3714 7.86 | 8.76 0.03 99.06 0.04 0.05 0.07 0.21
Ad<EsH | 2.81 12.2 4.95 35.60 5.33 32.92 3.90 2.34
2.2 Az FEHHH (Sequential Extraction)

AHFEHS ES Ul S50 A8EA FuE s fste, ES Ul H3ES A9 er &
A7 BHoE Fad AR EAYHY olvr E AAFTFEE ATkl A €853
2 AFo A= Tessier(1979), Huerta-Diaz(1992), Hoffman(1981), Schuman(1983), Lord(1982) &-°]
AAIGE ALEFZHS T3] La Force et al.(2000)¢] 2l&] AAH v AAEF=WH(OIH 3@
)& olgste] APAY ¢ AYEYY FAHIUES Ul vie] AFFHE FFEEE dolrdr)

2.3 SBETEAMHIH(Simple Bioavailability Extraction Test)

TEEEY AAFTEE FUEs7198 SBETEA S AAISH oM, Rudy et al.(1993, 1996, 1999)
o o& AAl¥ PBET(Physiologically Based Extraction Test)&A19lH S 4313t #lHo|r) H] A9
ANAEGT == T2 9(stomach)dNe] pHell 28] FA FFS e Aoz HudEnp Q7] wio] 2
Aol A= PBETHA A4 5 fl(stomach) 79S8k SBET 415 AAletglon, 4 b=
a3y 3(b)et ok

Soil : reagent=1: 20 ‘ SBET(Simple Bioavailability Extraction Test)

‘ 1M MgCI2(pH 7) shake for 1h

I. Water-soluble and exchangeable fraction ‘ 3 b Making of 2L aqueous
‘ ° Measurement of 1.0g sai H extraction fluid with DI

sieved 100mesh -
§  1mnaoacpns) shake for sh water and 50.06g glycine
Adjustment to pH 1.5 by HCl

Putting of 1.0g soil and 100mL Extraction fluid into wide-

‘ II. Carbonate and specifically adsorbed fraction ‘

§  vncishaketorn mouth HDPE battle
‘ II. Acid volatile sulfides and noncrystalline(hydro)oxides ‘ ‘
Placing of the bottle into extraction of water bath
‘ 5.3% NaoCl, 95°C for 1h maintained at 37
‘ IV. Organic matter associated fraction ‘ ‘
‘ 1M NH20H HCl in 25% HOAc, 95°C for 6h Rotation of extractor at 30rpm for 1 hour
‘ V. Crystalline(hydro)oxides fraction ‘ ;

‘ 10 HF for 16h
Extraction of 10mL fluid reaction vessel
‘ V1. Residual silicates fraction ‘

‘ HMNO3 for 2h ;

‘ Chemical analysis by ICP

‘ VI. Pyritic fraction

(@) HA29%EFEY (b) SBETE-A] v}
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2.4 SEM(Scanning Electron Micrograph) £

Alzol AApA o] FAME uj back scatted electron, second electron, X—ray =

M E s HE7]0 93] AFAlss Wstelo] Bapeded As o gis ey
sk Aot o] ATt A= HV\*"“—H% °JEE ato], A Al g 7HE 3 Xﬂﬂ’\ﬂﬂl«] oL R
23tz & 100081 2] wl& 2 st SEM #41S A A]8kSIth HDPE £7]o] H]4-8< 1000ppm
G AAFEH T 10gS T893, 25T &2 oA ehF3F A7 &, 1d 3

n)
L
é Flo
mE

3.1 2X2|E U X2|E°| SBETEMZ}

4949 T A9 W EFS AFse] SBETRAHSIGOM, ¥ 3& BAA%st AAFFEE vehd
Ao AAFFEE (DAL ol ote] WMER(WE AESTh SBETEA AN AL Ee] 024 FH>
w7 odEnT 49d e Aom vrhger], Al v mAsERS AAAE Aow UEhuth
web] @948 A ARA0E EFS MAG wet QA ) wk FH 9@ dshe] QoA
Aom PHET.

SBET v~ 74 3%
EdU vl & A (by aqua regia)

o1 A & 4= (% Bioavailability ) = (1)

¥ 3. 29Ee} A ESY SBETEAM Ay 2 QAE+E

Materials SBET Bioavailability
A 9.04 3.61
3714 3% 1.95 0.84
AZEA T 3% 2.38 1.03

SBET : Extracted concentration (mg/kg) by the SBET analysis
Bioavailability : As bioavailability(%)

3.2 2X2|E Y X2|E°| SBETEAMZD}

APAE § 249 Ul ESS AFste] A58 dAsslon, o Axe 1 49 2ok 830 /M
AE = 12uA(EEA G, el o& 7%6& Fef)ol A v adeko] QPEE 2.38mg - kg ' (0.8%),
374 0.61mg - kg' (0.23%), AZ<EAL 09mg - kg ' (0.34%) 02, QAT HATFFS V)50
= 7 ZF 74.5%, 62.2% AZES Bk webd EG W £ 3 wdy *Jﬂ%i EAsk= WA A
w3 hgEtel §ES AfEHE Ao darold AL 2dwAA W AEA A3F

o

mlop

}_—;
T o

mlo
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R
~AEFE A3

H A (As) A2 eE 3 (mg - kg )

Step(Fraction) EEE A= RS
I . Water—-souble and exchangeable 0.59(0.2%) 0.13(0.05%) 0.24(0.09%)
II. Carbonate and specifically adsorbed 1.79(0.6%) 0.48(0.18%) 0.66(0.25%)
Subtotal 2.38(0.8%) 0.61(0.23%) 0.9(0.34%)
M. Acid volatile sulfides and noncrystalline (hydro)oxides 154'44)(52'4% 150.41(56.6%) 151'930()57'20
IV. Organic matter associated 20.84(7.1%) 18.88(7.11%) | 17.63(6.64%)
V. Crystalline (hydro) oxides 42.56(14.4%) | 35.47(13.4%) | 34.98(13.17%)
VI. Residual silicate 64.89(22.0%) | 53.37(20.1%) | 52.41(19.73%)
VI. Pyrite 9.90(3.4%) 6.7(2.52%) 7.78(2.93%)
Total 295.01 265.44 265.68

3.3 SEM(Scanning Electron Micrograph) Z1

A At vlAaol F2 wkEo] WA o]
ARgete] W -9 A Aol FejA 5d¥EE
15keV(7FEHSH ] olyA& 2= A
a9 3@ #o] xHe FrHE ZAol
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