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ABSTRACT

Hematite-coated sand was examined for the application of the PRB (permeable reactive barrier) to the arsenic-contaminated
subsurface in the metal mining areas. The removal efficiency of As in a batch and a flow system was investigated through
the adsorption isotherm, removal kinetics and column experiments. Hematite-coated sand followed a linear adsorption
isotherm with high adsorption capacity at low level concentrations of As (<1.0 mg/L). In the column experiments, high
content of hematite-coated sand enhanced the removal efficiency, but the amount of the As removal decreased due to the
higher affinity of As (V) than As (III) and reduced adsorption kinetics in the flow system. Therefore, the amount of
hematite-coated sand, the adsorption affinity of As species and removal kinetics determined the removal efficiency of As
in a flow system.

Key words : Arsenic, Hematite-coated sand, Permeable reactive barrier, Adsorption

2 o 8

FERN kel WA0E AT BAZIERA T wsuAle] FAAZ BUSHE HBY W= wels] 487}
42 BT ol N FATAAY, VIZAASELY ¥ 2 vk A4 AR B B8RS 9%
gl 1% Hld le} vk k) AA & D AFBAIN A AASE dief LRSI HBY W
e 10 mgl £ W Hlk Bl £ FHAL Holb M3 Fe FAFMS ngth BIYPIA =
SEmee) RS HAAALEE B, Bk P uia sk FHee] HolAn At fEH 87
1 Ble) Beld B Bgow FANSETel sk tiRe] AAge] Ak wekd, FEA BAIA )
wee] grhEel o, ulasEe] F4Y, TGS AA B8 A3

0] : Wik, HAN T o), T4 v, F5

O

Mr 2w

fo o {d o

2

iz

LM B ode T B3 H1 dEHo. FeRNe] Prle f
HIAN EE Mg FANTOE TEl) g, ol
Az Fie] FeRNUhel vidol Ol B B A B B A2 ATSAEY R0 o) of

*Corresponding author : kwkim@kjist.ac.kr
A4 12003, 11.24  AREALD 1200312 16
Aol gl B9} :2004. 6. 30 7k

63



64 ERDRE AT

(b)

Mining

Patmeable reactive barrier
_,CMoniton’ng wells

Hydraulic gré’;iient

Fig. 1. Schematic diagrams of (a) vertical view and (b) horizontal
view of the permeable reactive barrier in the mining area.
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Fig. 2. Optimal conditions of (a) ionic strength and (b) pH for
preparation of hematite-coated sand.
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Fig. 3. SEM image of hematite-coated sand: deposition of
hematite onto quartz and feldspar.

E

92 Atk Wi A7IY) HINe 2 XUHY Fe
&4 o] eAES FX Akt felsh .

£ drolre vl SRS #1730 S4EA
14 Frolue] WAL FAs welo] Y5d %
F3107 emisyE FABE] fjsl HEN F2ol=
gl FAAA ol £ ApellM HEN w5 2
2 wuaigitt. A4 w8 mejo) Az s 1Y
Hale we 2esh A3 19 sk ue FHEY
F5 WS Ao by B FEsR A

L
ok
£ oode =S

Journal of KoSSGE Vol. 9, No. 1, pp. 63~69, 2004



66

—o— As (i)
—a— As (V)

200 -

Adsorbed arsenic (ug/Kg)

100

s

0 100

pH
(3] (-2 ~ -] -]
! .

T T T

200 300 400 500 600
Equilibrium concentration of arsenic (ug/L)

Fig. 4. Batch isotherms of As(IIT) and As(V) adsorption onto
hematite-coated sand.
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Fig. 6. Removal kinetics of As(III) and As(V) in aqueous solution

during the adsorption by hematite-coated sand.
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