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Characteristics of Fe Reduction Process of Shallow Groundwater in a
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The study area is located on the western coastal region of Korea, partly had been reclaimed lands. Groundwaters
of the coastal area show lower Eh and DO values (Eh: 0.57 V — 0.13 V, DO; 9.7 mg/l — 1.3 mg/l), and higher Fe
concentrations (> 20 mg/l) than those of the inner land (< 0.3 mg/l), indicating that the redox condition of ground-
water changes from oxic into suboxic/anoxic conditions as it flows from the inland toward the coastal area. In addi-
tion, Fe speciation of groundwater from the coastal area demonstrates that the most dissolved Fe exist as Fe*”,
reflecting that groundwater is under the anoxic condition to sufficiently occur Fe reduction. According to the result
of Fe extraction with the sediment samples from three wells (A, B, C), the sediments provide enough Fe*" to occur
the Fe reduction in the groundwater. Integrated all results of the groundwater and sediment, we infer that the Fe
reduction to occur in groundwater is associated with the reclamation processes of the study area.

Key words : reclaimed lands, groundwater, suboxic/anoxic conditions, Fe speciation
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R B AR 7Ho] ML, A7k <
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AL sliob7ke] A AeAIE A9l ez 93
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®:inland area
¢: coastal area
m: monitoring well

35°55'00"

Yellow

a H
Sea Yii D31 Daechang-ri

35"45'00"

JS1
® Shinpyoung
Stream

126° 40 00"

>
(=]
)
-
i
a

I.j mA

cw go1s .

P D17 Daechang-ri

P #DI11
¢D2 eDI

D4
N b3 Bs
o S
2
=
bt 0200
“126°46'30" 126° 48' 00"

—_—
0 1Km
126° 57" 10"

Fig. 1. Location map of the study area and sampling sites (XY and X"Y: the coastline of 1910; revised from Kim ez al., 2003).
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Fig. 2. Box plot of physico-chemical compositions in groundwater samples.
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Fig. 4. (a) The pH-Eh diagram of D2, D3, D7, D7, D13, D14, D17, A, B, C and D samples in the Fe-O-CO,-H system. The
solid phases are Fe(OH); (amorphous), Fe(OH),, FeCOj (siderite) and Fe(s) ; Cp=10>M, Fe= 10* M. (b) The pH-Eh
diagram of D1, D4, D9 and D11 samples in the Fe-O-CO,-H system. The solid phases are Fe(OH); (amorphous), Fe(OH),,

FeCOj; (siderite) and Fe(s) ; Cr =107 M, Fe = 10 M.
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Fig. 5. Results of 0.5 M HCl-leaching experiments using
sediments from A well, B well and C well.
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Fig. 6. Results of elemental analysis using C well core
sediments. The vertical variation of (a) TC (closed circle)
and TOC (square), (b) CaCOs3, and (c) TN.
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