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The leaching effect of Thiobacilius ferrooxidance (ATCC 19859) upon polished pyrite ore in 9K medium at 30C for 30
days was investigated. The surface atomic ratios for Fe, S, Al, Si, and Cu were analyzed by EPMA using fresh and
leached samples. The atomic ratio of Fe and S were changed to Fe rich phase as leaching progressed over 13 days
but the Fe/S ratio became constant between 13 and 30 days. SEM imaging showed that 10pm oblong shapes formed
on the surface after 13 days and that these further developed until 23 days. Fe, S and K atomic ratios were analyzed

by SEM-EDS.
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7 4k3} Wh-3-(Direct oxidation leaching)
2FeS, + 70, + 2H 0 bacteria, 2FeS0, + 2H,80, (1)

4FeS0, +0,+ 2H,50, PCtenia, sp. (50,),+ 2H,0 @)
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9 74 4bzl dl

B WSl weste AE AHEHA Q] ferric irong
AAEel, 7v3 aksl 8k s FA ML ferric irond)
9l &) A farrcus irond 4o = A3 Ec}, ferous ironzh
A2:8L ferric ironsh AL A FEr) febA o)l
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744 443} 9k-S- (Indirect oxidation leaching)
FeSy+ Fe(804); — 3FeS0,+25 €]

uwhgbd 7+ AhE greel A whe oty €T ferrous
irone ferric iron® 2 AHEEtE AHeloh AHo g WG
@A MAH ferrous irond wgglole] & 2]sle
ferric iron2.2 Ag}bE|3, o] ferric irong ThAl @& e
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AR D Thiobacillus ferrooxidans\}y Thiobacillus thiooxidans
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Thiobacillus ferrooxidans a4 Yxtel 2HF #Fwo)
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Hooopoa] Al8=E HTFEE= Thiobacillus  ferrooxidans
(ATCC 19859)0]® T3] A A== Silvermans] 9K
medium(12)& AHEstglew HEZA(4)el M wf ket rt
AzE Algel e e 22 FeSOy7F §lT mineml
salt mediumE 500 ml Atz+EEkAHe| 200 mL &3¢0 F
¥ 5 M % HS0.& o838 pHE 2002 =43l
F ougd F5E vEEI e 20%vvE FEet s
At

AlE HE Y MEsAE s

B Ao ALE-E pyriters Bke] HFoM HdE A
sl B ste] ALESIETH BAE 2 om WY 274 33
A zzre AAe] 25 cm?l 9%%  AFH -l (cylindrical
polished section) ¥ I epoxy resin{BuchlerA}, Araldit LY554,
German)#} Hardener(BuehlerA}, HY554, German)Z 1:5¢] H)
H2 ETF rsin F9E Hol Y 59U mEAA mounting
gk AFHAE AAS specimens 100, 200, 400, 1000
21200 meshe] ArbAle] #2247 grinding 39T
gay EHe 8ol Lum o]57h HEZ 03 ims} 005 um
ol 3]Al Z7)1& 7HA= gamma alumina(BuehlerAl, German)
& o] &3t polishing cloth(Buehler, German) $)ellA 4=A]
& polishingdtglth polishingo] 5 AEE L34
H71Z gds R B oEAE AAsty dx %
mjAdEo] H2E mineral salt medium 200 mL7} #2]70 500 mL
szt Z kAo @3 shakerol A 30°C 222 AL 33
gtk Alade] dEE ftd A ES] HEHA %2
mineral salt mediumol] A 30¥UzF o2 A8} 293t z2A
082 &L A3k AFZE B2 E(conwoh2 FHTL A
ZH ANEE F 104019 AzdE 5 "Fo] w2+ A
29) A2 Figue 10 VeI
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drid Aol siHe Egn fxe] FR B WES
2£235}7] §)%ts] Blectro Probe Micro Analyzer (EPMA, Cameca
SX-51, France)S AMg-stdom Alfe] EQHRES Ho}p &
gk Ao ojujA] 4 B Axte] FAHEE ZA357
25l Scanning Electron Microscope and Energy Dispersive
Spectroscopy (SEM-EDS, JEOL ISM-840A, I1SIS-310, Japan)
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Figure 1. Photograph of polished pyrite ore fixed in resin after

leaching progressed.
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Aotk ojg} T AMAEL 2E: F Fe ug S os}
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Table 1. Atomic ratio of the surface of polished pyrite cre as a function of leaching days.

leaching days Fe Al Si Cu S Total
1 45.74 0.01 0.01 0.00 52.24 100.00

3 49.68 0.01 0.01 0.02 50.28 100.00

5 50.71 0.01 0.00 0.03 49.24 100.00

8 51.83 0.00 0.02 0.00 48.15 100.00

13 56.88 0.00 0.01 0.00 4311 100.00

18 56.69 0.00 0.01 0.05 43.26 100.00

23 57.57 0.00 0.00 0.04 42.39 {08300

30 56.63 0.01 0.00 0.00 43.35 100.00
control 46.90 0.05 0.01 0.29 52.3 100.00
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Fresh

Control

Figure 2, EPMA Image of Polished Ore before and leached samples as a function of leaching days. The contrel is leached for 30 days in the
mineral salt medium without Thiobacillus ferrooxidans. The length of bar equivalent to 500 ym.
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Figure 3. SEM Image of leached samples for | day to 30 days. The length of bar is equivalent o 1 ym.
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Figure 4. SEM-EDS patierns for leached pyrite samples. Each peak's
position on energy(keV) denote kinds of atom and relative peak area

is responsible for atomic ratio.
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Figure 5. Atomic ratio of Fe, S and K as a function of leaching
days analyzed by SEM-EDS for each leached samples. Letter "A”
denotes iron atomic raiic in the spot area and "B” denotes iron
atomic rato in the background area. The data on the 0O position is
responsible for control sample.
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