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A study on the remediation of heavily Fe ion contaminated soils from abandoned iron mine was carried out,
using ex-situ extraction process. Also, oxalic acid as a complex agent was evaluated as a function of
concentration, reaction time and mixing ratio of washing agent in order to evaluate Fe removability of the soil
contaminated from the abandoned iron mine.

Oxalic acid showed a better extraction performance than 0.IN-HC], i.e., the concentrations of Fe ion extracted
from the abandoned mine for the former at uncontrolled pH and the latter were 1,750 ppm and 1,079 ppm,
respectively. The optimum washing condition of oxalic acid was in the ratio of 1:5 and 1:10 between soil and
acid solution during 1 hr reaction. The total concentrations of Fe ion by oxalic acid and EDTA at three repeated
extraction, were 4,554 ppm and 864 ppm, respectively.

The recovery of Fe ions from washing solution was achleved forming hydroxide precipitation and metal
sulfide under excess of calcium hydroxide and sodium sulfide. In addition, the amounted of sodium sulfide and
calcium hydroxide for the optimal recovery of Fe were 15g/£ and 5g/{ from the oxalic acid complexes,
respectively.
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Table 1. Chemical composition of Fe abandoned soil sample

Chemical composition(%)

SiOz A]an FezO3 TiO: MnO Ca0

52.37 13.44 2562 157 1.06 1.30

MgO KO NaO POs  LOI”

0.80 270 0.41 0.33 7.78
1) LOI : Loss of Ignition

EddAel A 4t EY FA AlFHd o
0.IN-HCI €9 50m el EY 10gS #H39 &2 55
7)o A 1A AEE g 859 248 S 4
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gto] 0.25g B 3.65% HCl 3m ¢ 9} 40% HF 3m ¢ &
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Table 2. Effect of pH of oxalic acid on Fe extraction
pH 1.27 3 45 6
ppm 1,750 838 299 324
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5 veldlo) 1At e s nAsle o]F AFLE HYs)
Aok whg F9o £9¢ pHeE 127904 183 201 £
2082 g FolA+ @RS Yehddoh
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33. &4ite Fxel E3uld o 54
EGAHA EFHlE ALgstE AEA 2 B9 AR
Gg AASA HER X9 s T AAHLE F
23 Algtoltl. ALY FEE 30mM(pH 1.51), 50mM
(pH 127), 70mM(pH 113)2 WA 7)1, EX(g)T Al
HA(m L)z EIME glsiy 1A 5o A%
T 454y F5E AT AAE Table 39 UG
o} G4kt Egulo] FHEsiA MAAY FE7F F7t
ghol mel Ad 2&2 AA FrHle AL UERA
o} ol #7) gzt=e =7t UMY BEG £9 o
FAs gzt=ote] A q ol sl wEelth &
)7t 12594 1658 F7hgtel et M3F g3st F7t
AT 1515 € 1120208 A5 E 25 g7/t gaste
Aoz Yetisd ol 3 olf= Ed dld A
Ao <ol Hole] we} FEIF Hold A7l ddel
o, 1:59 1:109] EFu|dA 713 £L£ AF 108 Y
ehligith 838 EDTAE 50mM 55 159 &£ H|&
2 593 A43¥e 3 A3 607 ppmeE oxalic acid)
1,750 ppmol Hl& AL A& #3E JEhdcnh £ A
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Table 3. Fe concentration in solution after extraction
with the concentration and the volume ratio
of oxalic acid for Fe contaminated soil

Oxalic acid .
- Fe concentration
Concentration , ' ome ratio iy solution(ppm)
(soil:oxalic acid)
30mM 1:25 8475(3.23)
15 908.3(2.12)
1:10 933.9(1.94)
1:15 890.8(1.85)
1:20 819.8(1.70)
50mM 1:25 1464.0(2.35)
15 1750.0(1.88)
1:10 1364.0(1.58)
1115 1150.1(1.41)
1:20 1076.0(1.33)
70mM 1:25 1645.0(2.21)
1:5 2110.0(1.65)
1:10 1872.0(1.32)
1115 1596.0(1.18)
1:20 1196.0(1.11)

NOTE : Numbers in parentheses are pH in solution
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Table 4. Fe removal over three successive extractions NaS¢ Ca(OH)9) A 4% % pH H3 d48 o
using 50mM oxalic acid and 50mM EDTA oFsl7] Hgk d3om SHEJ 5gofl Wis 159 Ejy|

Oxalic acid F . . 2 39 0mM St §8-5 AHESt &3 T NaS

:  concentration in solution o Ca(OH):2 ofolol A7tste) 534 2+ 4¥e 3
Extraction No (bpm) 9Tk 7 A3 NaS ¥ CaOHLE H7hsd 342

1 1750 ssts 4de A%E Fig 19 dehlQ, pHe) W

g }*‘31?2 £ Fig. 29 Jehisicth Fig. 19 residual fractiono] #

Na;S 2 Ca(OH)E F9U38H7] A9 Ao &xjste &

Total 4554 224 o] 9 Nad @ CaOHuel FU3 30 Bedl
EDTA Fe concentration in solution = zazdd n2 Ugdd 2o A AU 2est
Extraction No. (ppm) NA B2 84d £85%E NaSE 15g/¢ ARG,
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NaS ¥ Ca(OH)E A183 A¥S 33 NaS % Fig. 1. Residual fraction vs. NaxS(a) and Ca(OH)x(b)
Ca(OH)pol 23t w8 717 olelel o] A= F concentration(Initial conc. of Fe =1,670mg/ ¢,
2% 347} sbsatA 2a” oxalic acid 50mM, Shaking time = 2 hr).
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Fig. 2. pH vs. NaxS(a) and Ca(OH)2(b) concentration
(Initial conc. of Fe =1670mg/ £, oxalic acid
50mM, Shaking time = 2 hr).
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