Microbial leaching of metals from electronic scrap.

Jae-Woo Ahn, Myeong-Woon Kim', Jin-Ki Jeong™, Jae-Chun Lee ", Dong-Gin Kim",
Jong-Gwan Ahn"

Dept. of Advanced Materials Sci. & Eng., Daejin University
* Dept. of Enviromental Eng., Daejin University
** Minerals and Materials Processing Division, Korea Institute of

Geoscience and Mineral Resources

1. 48

¢
-

T AN gy g4 HAAR2AY(electronic scrap)d) B
I glo] oo tid HAg A Wt HEHA &S A, FF Az
g 7bsAdol Aol AR A Aeute] AAI 8 FHI Y E
AlZ M (urban ore)elet & FEZ Au, Ag 59 AFSE ¥ ol Cu, Fe, Ni, Al, Sn
= O @T"r'&b'l Aol o]F F&o] FAF FRolEY uiide] Hx Uy, AAakdo] 4
28 22d M e HAsaRe eRe|EHol diF ATE oA APE Heo &
o O5SE FE &, 2 T AgSE drudes FEJed F2dE Cu Zn, Sn,
Ni 59 ot v BF&712] gRelE2d e HAE Fdisin ot o8 g Hrx2zd A

ot
o

3] F7t

«
E}

[e]
T

rSL'Jfoié
1)

oo T

ﬂ—'Ohl- bl

(¥ to

it o

o
—

I%l

ot K1 aZ

d¥ozE A4 ¥ $44W 191 A/sehy Sol ded 4 $AwT Fuad Yo ge
bols §4 BT E0E $AEAE 40U b4l 23 JA4RANE 29 E sotal
7 wgel 2tk FAHoln BAARAA A4FH ALl 27HR 9

1674 B Fol Slshel WA HEe) ST 04SN A7 FAL old L,
FE 5 94 849 oW #4370 £4 Mz Tolut nlgzel 42dE dAAEL
ol gato] 1950 TN E BHE A, Br] Tr )BRRE §71E4E A5tE AR
42720 AR} 34357 ARtk VYR AEWe AR AW wg] T
g FEFNG BUHGH 4L WANA FE2 o2 FEAAE IR F
sgaol ol slEe] A B gAFHo Aeshrldl RATY AEY FolY £
F4ol Babslel Ut WAEZYH #7484 H45Y £ At A Addoz W@}
9n ok £ ouA AgFo) A: S0, 7Ht BEHA @) o] BAEAE Ao
A o, x7) FAu &4m §FHo dustn wEel 7€H ANe BB HH Yt
542 23 Qoh AEY FIFL FEFAYHAG FAYA 3N w5 3P ARG

_74_



H e
38 T AFEERYH ofd UA ILE i E3Hd 35 AEY FEAYY
A 2 B2 AAS Yot nPYEL o] 4T J&shdo] I Fo Udm, FHIZdE
A233 5o HIBAME F71E5E e A A7 A" Qg PO
2 dAFoiae 2 o0F 245D Je AdAL2agez FE 7y 5 fUrEES 3
F37] st o NxATF GARZ vAE AZA ®el ol&Ex SlE Thiobacillus
ferrooxidans& o] &3te] HAHA2AP Fo] FFHol 9= Cu AL Zn, Nj, Co 59 &
&9 AETSA AEAETS 1A e I ADARZ F&5 £2E o &3td 4 F
&9 AEAFTE 1AL Yot HAARLAHE WYLE 4 559 JEEE 2AE LA

et AT,

oL o o

)

;

2. 49 A= R 3

21 @5 g 2 mA

2 dFdA AVRF FFE T ferrooxidans (KCTC 26772, 4% wlA & Silverman
o] 9KujA| & AbL3atAth 9K &= MS(mineral salt)ufx] 9} o Lz ¥ FeSOs - HHOLSZ
FAHel 9ot X9l pHE IN H.SO.2 o 2022 ZAsYn FF 9% 28TelA
Incubaterol A 3~4Y 7t wicksle] d& wigAE AFAst AHES AAT F, 8000 rpm
ol A 2087 ARV NN ndRgste] FAE g, ¢ FAE MSuiAd d
gt oA w5Ag FHlsAH

22 43 Iy

HAREARFA FHH e 35 FEAFTE &7 H8iA Cu, Ni, Zn,
Al Sn, Pb 2812 Co &&dl Wt T ferrooxidansoll 23l ojwd HEAE & ELN
e st nEstuA zk FEH£EL(99%014, -100mesh)& ©] &3t HAEHPS 4
Aok Agwyoze 250m 4HzEelaAo] 100m¢ mineral salts® H7HE F e
600nm FF =AM 0.1%c] I=2 HFEY T FeSOs - THOE #H7tsted 7] pHE 2.0
o7 2AEI Fo dAFY FEHELS A HUEl HEHAEE AAsAH F
shaking incubaterel X HF-8-& % 30TCE 180rpmollAl wg AlFom AL v &
de] pH 2 ORP(mV)E &3
ol FLE =2AsPtt. TH HA2aARF F& AEFAFES ZAEY] HalME
g #HHAAAN(-35mesh) S o] &3l @5 S5 2
Fed HARAIAR EAXE Table 13 2o

R
[«
5

Mool o e T

24 o orlo o

[0
lo
e
A
ol
e
=

N

N
rlo

)
g
o
U
ux
>
o

Table 1. Concentration of elements in samples (ppm: mg/kg)

Sample Al Fe Co Ni Cu Zn Sn Pb
Conc. |41,1438|72,177.4| 2,1515 2,230.5 68,280.3 | 16,240.7 {21,908.5| 734.4
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Fig.1. Oxidation percentage of ferrous ion to ferric ion. Fig. 2. Changes of Fe® with initial pH of solution.
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Fig. 3. Changes of Fe?' concentration and extraction % of Cu with time at various

initial copper concentrations.
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Fig. 4. Changes of Fe? concentration and extraction % Zn with time at various initial

Zinc concentrations.
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Fig. 5. Changes of Fe®" concentration and extraction % of Al with time at various initial
Al concentrations.
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Fig. 6. Changes of Fe” concentration and extraction % of Co with time at various initial
Co concentrations.
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Fig. 7. Changes of Fe? concentration and extraction % of Ni with time at various initial

Ni concentrations.
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Fig. 9. Extraction % of metal ions with time without

Pb-Sn concentrations. T. ferrooxidans.(Initial metal concentration : 5g/L)
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Fig.10. Oxidation percentage of ferrous ion to ferric ion. Fig.11. Concentration of Cu at various pulp density.
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Fig. 12. Leaching of Al, Cu, Zn, Co, Ni from different concentrations of wasted
electronic scrap at 30C for 7days.
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