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Table 1 Chemical analysis of pyrite sample
£, {2 gk 4+ Chemical composition (%)

Sample Fe s Cu Si0, Zn pb As Sb MgO | CaO
g [ Pyrite [ | 37,90 | 41.92 | 0.199 | 10.85 | 0,333 | 0.10 | 0.008 [ 0.001 | 0.18 | 0.10
$EkF 11 Pyrite 11| 37.56 | 43.04 | 0.280 | 14.43 | 1.460 | 0.12 | 0.076 | 0.015 | 1.13 | 0.06
BE 30°C FEREHEHE (150—1801 min) EH%3fe 20 JoH
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1 T-py EAMRROTGHEMNEIEE BRAT IR, Al 100 ?' / Bojio*d
10000—13000r/min B0 25 434, 1 pH2.0 H g ’ . Lol
; ] SN o'
REREEREY, B, BE=Re BIED - 5L/-é S O =

. \ - > .
FRm®s, BE, FLERTFRSOREAN ol 3 o o8
0 i0 20 30

iy kA Rk E &R RABRERE M.
BEETHRTIRIERE oml, MACKE
& 5o HWEEBRY 250 ml =AY, AT
MR (FEAFE ) loml, BEF RIRE
5% . LENBHMA 0.2¢ HERENFHAT. 2
HET IR EILR, AFET s0cilE LiEsF
Bili. ENRTHREA. AEBAKMERLIKD,
B 20 4B, BOBESHHT SO, LB, B ORI AR R
Fo

2. ERBH: ERITAB 5 m, H1mi
BENEEREAN, FA20KHEFI(FoRR
—20 mm), MALBFTEEEFRE 4.5, Lk
8 10%, WA T-py HE&FHEFHO.5L, R
BB

() SHHE

HERREPERENES: BRASEEN
EFEE; AR Zh-2 HEEITNE rH; H
Tomas (¥R £ 1T 20 R

b F

(—) BEHRKT ORI FR

B I INHAERHERAR
ZR(E1, B2 XN, AERB K oH
5.0, 7 10 RARBE P, @lE R mEk
HoER R B EP AR AR, A AN RO, 48

#HCE) Time (d)
B 1 Thiobacillus ferraoxidans T-M
MEEF TOEL
Fig. 1 Oxidaton of pyrite I by Thiobacillzes
ferrooxidans T-M

1. 49854 Bacterial counts

2.0 s, B B Soluble irom, inoculated

3. A, CE X Soluble iron, sterile control
4.pH, ## Inoculated

5.pH, T M Stwerile control
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Fig. 2 Oxidation of pyrite 1I by T'hrobacillus

ferrooxidans T-M

1.0 #% Bacterial counts

2. G 58 Soluble iron, Inoculated

3. 9]¢, T B Soluble iron, sterile control
4.pH. ## Inoculated .
5.pH, EEXI IR Sterile coatrol
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EHE LF, 5REL KR ET. &1
35 Rirt, BHASE 2 5% 18.9 g/L &
18.6 g/L, L L E X 4> Bk 60 K0 56 5o
BHiwe pH AR F—H BRAERT M,
35 KiF pH 43 3K 2] 0.9 0 1.0,

oo Pyrien I

5t '/.__._.-——--;Z 1100
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10 . / {60

¥ Leaching Felg/L}
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FACHE +Rate of iron oxidation(%)

st / ]
/;é;{_ 3. --20
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Bf(RI( X ) Time (d)
B 3 Thiobactllus ferrooxidans T-M B
EHET T L R RESRLNER

Fig. 3 The relationship between ferrous iron
oxidation and the growth of Thtobaciilus
ferrooxidans T-M on pyrite I and II

1. 0] # a4k Total soluble iron
2.6 75 B $k Soluble ferric iron
3.0 % e Soluble ferrous iron
4.8 L 3 Rate of iron oxidation
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WAV HEERESSS, BEEFER (B
4) ZAA, 5 pH 1.0 70 6.0 b, 7EH fh pH &
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Fig. 4 Effect of initial pH value on pyrite I and
Il oxidation by Thiobacillus ferrooxidans 'T-M

1. 5 F(d);.2. 10 ®(d); 3. 15 E(d);

4. 20 F(d); 5. 25 F}(d); 6. 30 F(d)

(2) BERLRKT =PI

MEEAEEY I MO R A
HHEHMERRRER(E?) A, 8
30 RFITBEEDFIN 184 g/L &
18.35g/L, 4 RAEMER Rt QB85
59.74 g/L 1 59.25 g/L, MEBEHARRKXHK
PINESEREZR —Fpiady, BHEST
VAT ik g, DAERKERRE (LY
B350 3.25 g 701 3.23g, MAITIRBRRN
WS IR NRRRITEH, 2B
#1895 g/L R118.78 g/L, TRERMIE S5
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Table 2 Analysis of products in bacterial leaching solution of pyrite
P &[] ik ' Bl [AREE
T H Fett Fext Total SO~ Leaching| Produced

Ore sample me s (Fe*t +Feft) 4 iron 507"
(d> (/L) | (e/L) (=/L) (s/L) | (g/L)| (g/12

o 2,00 0.50 0.10 0.60 1.45 ¢ 0
5 1.20 1.35 .27 2.62 7.50 2.02 £.65
10 1.45 0.60 5.56 6.26 18.70 3.63 11.40

eI ’

15 1.30 0.20 10.14 10.34 32.05 4.09 13.15
Pyrite I 20 1.20 0.20 15.50 13.70 43.64 3.36 11,02
T2 1.10 0.15 i6.40 16.68 53.14 2.90 9.50
30 1.060 0.05 18.95 19.00 61.19 2.40 8.05

0 2.00 0.50 0 0.50 1.33 ¢ 0
5 £.70 1.20 0.85 2.05 6.18 1.55 4.85
" 10 1.50 0.60 4.95 5.55 17.48 3.50 15,30
. 15 1.35 0.40 9,10 9,50 30.03 3.95 12,55
Fyrite Il 20 1.20 0.20 12.40 13.60 39.88 ERTY 9,85
25 1.15 0.05 15.77 15.82 50.38 3.22 10.50
30 1.0n £.05 18.83 18,88 60.58 3.06 10.20

% 65.3g/L M 64.6 g/L, 1g8kiE 2 W B&
o—0—0—p

BEIHA 345 g M 341 g, HHEESE
IREEGL,

MBS SR REFBRERN RS
B R FE, M X- S8 fHAE S
R R, M, BRI SRR
il [KFc;(SO;)-(OH)‘,], ﬁiﬁﬁ@ﬁﬂk, x
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[Faawivk T-M SEMNERK T-py £
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FHERBEELF,.E25 K, #H%YF 1/
I Ik E & B 784, shiav& tH i oH 4
B TREE 0.98 M 1.0, 1 T-M SR FH
WRTHBESKT 1 U PSR X
4, pH DI TMZE 1.1 f1 1.0, BT,
ERNEE T-py £R0EF LERR, BH
AT oH TR A I BS B A TR B

3
~—
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- o//'.;""‘_
- //
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si‘g/ Pyritel 14'/. Pyrite 1l
10 i ——t L4 P MR L

¢ 10 20 30g 10 P B
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KHE(K) Time (d)
B5 R T-M 5Z5EE Tpy &
HBE IR ot Rk

Fig. 5 Comparison of the growth of original
strain T-M and adaplive strain T-py on
pyrite 1 and 1I

1. T-py; 2. T-M
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Fig. 6 Comparison of pyrite 1 and 1I oxidation
by original strain T-M and adaptive strain T-py

1. EHiEBE#F Original strain T-M
2. FENBE¥ Adaptive sirain T-py
3. [FiSEERE Original strain T-M
4. ENEK Adaptive strain T-py
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M KRR AR A B Bk A, ¥R
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RAKFIER WD E SR, A EEMNE,
RS pH 4 1.7, RE 1 KEEN
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pH REF£ 1.0—0.95 2 A,
7t gl
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IR RE, AERBH%ERELT
BX] R S6—60 £, (KA RE%E REES
HEREZEN, K218, AEEH
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Fig. 7 Continuous oxidation of pyrite 1l in column by Thicbacillus ferrooxidans T-M
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BACTERIAL OXIDATION OF PYRITE

Zhong Huifang

Cai Wenliu

Li Yaqgin

({nsitinie of Microbiology, Academia Simica, Bevjing)

A strain of Thichacillus
T-M grows well on pyrite | and 1I, and oxi-

ferrooxidans

dized them to give soluble iron. When pyrite
I or I of —308 mesh, at 5% pulp density was
oxidized by this organism under shaking con-
ditions for 30 days, cell counts reached 10°%—
10? cell/ml] and soluble iron amounted to 18.9
g/L and 18.6 g/L, respectively. The iron lea-
ched was 56—60 times higher than that of the
sterile control, which showed oxidation of py-
rite by air was very slow, The amounts of
iron leached and sulfuric acid formed were
Continuous le-
aching in column was under taken with 20

The

close to the theoretical values,

kg of —20 mm partcle size of pyrite

levels of released iron and dropped pH varied
stablely in the range of 0.6—1.5g/L/d and
0.95—1.0, respectively, during about one year.
The optimum pH for leaching is 2.0 with a
range 1.0-—5.0. The adaptability of strain T-
py for pyrite have shortened the growth lag-
phase in the processess of pyrite oxidation. No
elemental sulfur appeared in the system of
pyrite leaching. Their mechanisms were dis-
cussed based on our experiments.

Key words

Bacterial leaching; Tkiobacillus ferrooxi-
dans,; Pyritc oxidation
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