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A Study on the Enhanced Cléanup of Mine Tailings
Using Thiobacillus ferrooxidans
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Abstract : This study was carried out to enhance the efficiency of bioleaching of heavy metals, copper and zinc from
the soil samples obtained from mine tailings in Cho-il Mine located in Dan-Yang, Choong-Buk. The effects of medium
(9 K) composition on the leaching efficiency were investigated by changing concentrations of the dominant components,
phosphorus, nitrogen source, and energy source which are the most important factors governing the growth and multi-
plication of microorganism. The results of the bioleaching test at different phosphorus concentrations of medium, 0 mM,
3.0 mM, and 6.0 mM showed that leaching efficiency for zinc and copper was 98.8% and 47.5% respectively at 0 mM
and decreased at higher phosphorus concentration 6.0 mM. In the bioleaching test of zinc and copper at 0 mM, 45 mM,
and 90 mM nitrogen concentrations, the highest efficiency of 85% and 46.4% was obtained for zinc and cooper respec-
tively at 45mM and the lower efficiency observed for 90mM nitrogen addition. The zinc and copper leaching with
variation of energy source dosage showed the highest removal efficiency, 93% for zinc in the absence of energy source
and 46.4% for copper at 160mM energy source.

M OB

35 3o $34 ¢RFE A A, UE 7IEA ol

3F 73A - A €59 gl o] FAA 2Peyel
Ags| e, 2 GEgol x&ol diFE WAz 7+
oz Jeh}r] o ok f730d EAof vidied 4244
oy} A} Ao e v t}folA sith EYeYge) 73
Slle AAA% &7t vl =g)7] e ANHes ¥y
€ 37 Ade oY FHrt A HET AUARD o)
APAAT AFF%g vAA €

%3], 2 2o 7AeAY I8t vhs Yade e
7t ¥12A W2 IFrliMe EFeYos A A Fut
SAEAM7} Az, 83 EY] 24E FI4EL AU
&7t iR, EFYo2VE $&50] A3 FHdNe
29¢ 7R Ut AAE B4 Fe) 2 g A

* el 973393 (Department of Environmental Engincering, Kwang-

woon University, Seoul, Korea)

¥ 28 Yz don Y $73AY FAEME o
Z9) FIE0l A& Ao FFELY st JAYE
BF3 o}

B B g B8 dale FI5 MG ¥ A 4R
Fol 28 A% 5} ANE Py Yo Iy A
& AkE 290] JIFHT e, BF 34 {42 HEd
Adol AN o] Py, JAA T dE HFG B
3ol 2 7HE Atk

9% LY9Edo2YE Q8 S AAS] AY 8-}
3 M/lgEe Aty JFEALL-F AR Loz YA
2 Fg3ed B2 oBES /R A " 2 AT
Me 38402 999 EY R A WBAN FIEL A
3oz g2Ad + & BE T I Thiobacillus
Jerrooxidans(°\3t T. ferrooxidanse} $y& °l83le 2¥€ E
% el EAhs 4L Aoz $2NY ¢ U 4
B84 8271yl AH =4 disly d7skzA s

120



Thiobacillus ferrooxidans® o148 Fv] A3} A& S B A7

A Zojel §Y =A

B A7 ARE ARE 2YEE 9YE A4E 4439
o AT Y FJAN FF5e] U=t I =2 3
24 HAg AAz] T Aol Agsisid. _

2 P g old Fao 2 19833 st on, BF
o) gjAje) iz BX=o] UAckFigure 1). AHE Fv|
2] 729} 4o olFAAA g AFzAST Mo} FHA
qeo] eYAel7 4% Roeg Holn F ez sPnls}
FYUHENE ez A,

A AHE ESE AN UF EF A Y EY AFH E
%, Fu) Mg Ao, APRY FESo2E LYFE
7t 71 2o Fele ol MASACh 3l o Bl uld
BAZAN EY AR A Fo2 Ao v)d W Yol
A2 o]ESN AHY Az A Ho FHsl AR}
Ao

0| J|E==AL A

Ful BEFAEE 110C2] 2=olA o 297 A=AID ¥,
#200%4(0.75 pm)yE T4 2L ARSI, £& 432 H
Alsld B Uie] 584 R Mol & AAEHI=Al(Atomic
Absorption Flame Emission Spectrometer, Model No.: AA-
6401F. Shimadzu Co)® FA UYL, AF YLE47](Auo
Elemental Analyzer, Model No.: EA1110 CHNS-O, CE Instru-
ments)E ol&-3ld EY Al Wje] C, N, H, So} 8RS =
A3t Bl EAshe 343 e 94879 48 4%
el & X-Ray Diffractometer(Model No.. RINT 2000 SERIES,
Rigaku(Japan))& AH&38te] A3 en, pHe pH meter
(Model No.: Digital pH/lon Meter DP-88oM, DMS Co.)=
2890

& oH

EPA 30504l s x14d AT A8 2g2 77 3o

Figure 1. Heavy metal-contaminated site of Cho-il mine.
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Table 1. Microorganisms involved in bioleaching

* Thiobacillus ferrooxidans

* Thiobacillus acidophilus

* Thiobacillus intermedius

* Thiobacillus novellus

* Thiobacillus thermosulfidoxidans
* Thiobacillus thiooxidans

* Leptospirillum ferrooxidans

- Metellogenium sp.

* Sulfolobus sp.

Table 2. Composition of 9 K medium

Constituent Concentration [g/L]

(NH,),50, 3.00
KCl 0.10
K,HPO, . 0.50
MgSO, * TH;0 0.50
Ca(NOs), 001
FeSO, - TH,0 30.00
pH 23
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Figure 2, Peak search by X-ray diffractometer

Table 3. Mine Tailing Analysis of Cho-It

Fomula Name

FeS, Pyrite

FeS Iron Sulfide

Cu,FeSnS, Copper Iron Tin Sulfide
Cu;SnS, Kuramite

PbO Lead Oxide

CdAgF, Cadmium Silver Fluoride
ZnCoS Cobalt Zinc Sulfide
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Figure 3. Element analysis of mine tailing
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Table 4. Heavy Metal Contents of Sampling Sites in Cho-Il mine (mg/kg)

3-8 . .
N Cu Zn Cd

dT+EY 157.00 452,04 12.50
NFH EY 222.00 463.30 10.00
4 EF 16.70 202.95 4.05
3 o] 280.00 7800.00 22.50
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Figure 4. Bioleaching of Zn with varying phosphorus concentration.
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Figure 5. Bioleaching of Cu with varying phosphorus concentration.
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Figure 6. Bioleaching of Zn with varying nitrogen concentration.
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Figure 7. Bioleaching of Cu with varying nitrogen concentration.
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Figure 9. Bioleaching of Cu with varying energy source concentration
[FeSO4+ - 7H,0).
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