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ABSTRACT : River bank filtration has been considered as a promising alternative water management
scheme, in which groundwater is extracted from an aquifer near a river after infiltration of the river
water into the aquifer, thereby improving and maintaining the quality of water recovered. Iron (Fe)
associated with sediment in contact with groundwater and infiltrating surface water is an important
factor in determining the quality of water recovered from the pumping wells in river bank filtration.
This study reports the results of Fe speciation in the aquifer sediment samples collected from different
depths at the river bank filtration site in Changwon, studied using four different chemical extraction
methods, namely, ferrozine, oxalate, HCl, and DCB methods. Overall, the results show that Fe(Il) as
well as the total Fe content decreases with depth down to ~20 m and then increases further below.
This trend is consistent with the redox characteristics suggested by visual observation. The silt/clay size
fraction (¢ < 62.5 pum) has up to 2~10 times more Fe compared with the sand size fraction (62.5 pm
< g < 2 mm), depending on the extraction method. Of the four extraction methods, DCB solution

*Corresponding author: +82-42-868-3084, E-mail: hmoon@kigam.re.kr

- 129 —

http://dx.doi.org/10.9727/jmsk.2013.26.2.129



extracted the most Fe from the sediment samples. The amounts of Fe extracted by the different
extraction methods can be a good indicator of the redox conditions along the depth of the aquifer.
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M

r

| 50 Aol dHHA =AY FHE
Qlete] g S Fg= WHAlolA gujste] 7
W ojats= Zdho] tigt ¥hlo] S7Fskal QtHHyun
et al., 2006). 7t ojit= ZhHo] AdH o= 2
= 345 ol AR s A7 AR
ANA 585 o A 8 ol&sto] H F
9] o 4E AAT & 1M HEedhe vjuy o
ot ZAA|Z Q1 4 Wi o |t Tufenkji ef al., 2002;
Kim ef al., 2003; Kim, 2004; Na and Kwon, 2011).
o|e} 72 I Air|e &, g, ok A&
o Sof cheat v12e Besel Aok AR 47
g, A7 5 AAste] £4L ST T4
7] R WA g AR 2L
S EE 4= Qlth= Aol lti(Kuehn and Mueller,
2000; Farnsworth and Hering, 2011). E3F 73 of
Hp7h A E o] His) 25 A4 e O
bl = FAY S84 5T 5 U= A
Aol qlerz 7 ofil= a2l S84 AA
2] o g oAX L QItiHiscock and Grisch,
2002). BtHof| vjFx] Aol etz LY EHo| A
StrE B0t 74 oo 2o 4 oY
dog 7hsAdol ok wHlo] It Williams
and Culp, 1986; Na and Kwon, 2011).

53], 4Z AstpolA A etz A(Fe)nt H7t
(Mn)e]l 23t @ FA7F S ] 74 o k4ol A
= A o] YrHK-Water, 1996; Kim ef al., 2003).
A2 T ] ol 371 A ksl
= Ao g Hhgo] dojuHA A[ek Ui e
&L 49 s=7t F7ks7|%= gteK(Choi er al.,
2007). E3F 74 ofxte] apollA ARst el A|s
9] =3 W FYoll W di5S WY &3t
2Rl 27, &3] Aslehd A9 279 S4% W3t
of whel e+l A Aok o] & Aol 371 P
o HislE=E FAEoe] W WS fEdh
Aol 74 o1k H4AY] §A] W Ho] glofA B
Allofels 543t 7|4 EA T shvolthvan
Beek, 1984; van Beek er al., 2009). ©]¢} §Eo]

ol

o

Aehd e oot YA 9, S5, e
§1% 53w HEAE B ded o)
=T|ofeha] 271 Wl wet oj2dt o S
9] AJA(sink) Y AA(source)2 A8 4= Qlck

(von Gunten and Kull, 1986).

Ao Be/alshARrs 2A¢ ueh ol chop
o FEj= A HAE Wl EARIt 2= W
At w59l 37 A (AR efsfo|Seto]
E, 2970 371 A (PUsHE REK, R84,
H3E A B AR ABA, B A BE
53] oM HE FE, S, ek, S5 5ol
AR 5o Bh4F HABN £3 BT of
F4Ql Hd FESolth ol vdt 3 F=

F BT A0 AN Be dojshAgl, Teln

S SR A0 AAE F B9l AShak A9 &

sizso| diat sehs selo]
Sk oA AR FEoll
o] o]F9 A& AAste Hl W T8
B}, waha] A Ha0) WS- i
EEERERIERE
53] ol AJa}se] 5
8% gaolth FAS W
vlo| cheret 2214, sata]
A5ty 2450 veh Wstslo, sproen
54744 o] Ao} o) Alzbe] ol Lheht
72 wishint of et 343 A2 ulAle] 2
H Eq0] We 444 wehe A4 He
et al., 2006).
e A L L E S
T Zgof ot A shakEol A A st 3 o
of sulEle oo] B Aol B2 sjaHy dl7hy
22 olalela, A sheks wabh sl oad
shet7] it 7]

o j%
N
K
4>
SE
)
Y

ok oy

=

2
it
N
=2
9‘_15
rir

NI

tlo rE X
i @ oW
ot
oS 2,

).
o

ox
ol
el
rlr

ol

e
&
oly
b
ofj
%

‘l"”r

o rlr D owE 1o odL ofw ot 1o mie
> oz it

o

:

rE

of gel/atet 271 W8S of ERY
FEA QA AE HEU W ofat 2
o4 HEER AT thrE BHE tol 71EA
Sh A SrEe R SHS ol o
A 2w F3 B,

- 130 —



Fig. 1. (a) Plan view of the research site with the well locations and (b) sediment samples collected at different
depths with distinctly different colors implying subsurface redox condition changes.
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Fig. 2. X-ray diffraction patterns of the aquifer sediment samples collected from different depths at the research

site.
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Table 1. XRF results of the sediment samples showing total Fe contents (in wt. %)
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Fig. 3. Fe extracted by different extraction methods from the sediment (< 2 mm) as a function of depth: Fe
extracted by (a) 4 mM ferrozine, (b) 0.2 N ammonium oxalate, (¢) 0.5 N HCl and HA-HCI, and (d) DCB

solution.
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Fig. 4. Fe extracted by different extraction methods from the sand size fraction as a function of depth: Fe
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