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Dephosphorization technology of iron ores by
Acidthiobacillus ferrooxidans

JIANG Tao, JIN Yong-shi, LI Qian, YANG Yong-bin, LI Guang-hui, QIU Guan-zhou

(School of Minerals Processing and Bioengineering, Central South University, Changsha 410083, China)

Abstract: The feasibility and technology on dephosphorization from phosphorous iron ores by bio-leaching were
investigated. The results show that Acidthiobacillus ferrooxidans(A.f) can remove phosphor from iron ores and nutrient
medium without phosphorus is more effective for the removal than that with phosphorus. The addition of pyrite greatly
improves the dephosphorization, and the lower initial pH of slurry and suitable concentrations of the bacterium as well as
appropriate particle size of iron ores are favorable to the dephosphorization. For an iron ore bearing 1.12% P, a

dephosphorization of 86.6% is attained under the conditions of the pyrite addition of 20%(mass ratio), initial pH of

1.7-2.0, and nutrient medium without phosphorus.
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Table 1 Main chemical composition of iron ore bearing

phosphorous(mass fraction, %)

TFe FeO P Al,O4 SiO,
47.79 3.08 1.12 6.33 17.32
CaO MgO As S

4.78 0.29 0.002 0.028

SR 9 K BrgRsh, whih 9 K BraRsk. shifiiEk 9 K
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Table 3 Composition of nutrient medium(g-L™")

. 9 K nutrient
9 K nutrient

.. 9 K nutrient . medium
Composition ) medium .
medium . without P and
without P
Fe
(NH4),SO4 3.00 3.00 3.00
KCl 0.10 0.10 0.10
KH,PO, 0.50 0 0
MgSO,4 7H,0 0.50 0.50 0.50
Ca(NO;3), 0.01 0.01 0.01
FeSO,47H,0 442 442 0

R2 SRR AP BRI P o A

Table 2 Occurrence of phosphorous in iron ore (mass fraction,

%)

Apatite  Iron minerals  Silicate

22.32 67.86 9.82 100

Total phosphorous

MK 1 ATEn, R A PSR, 1k 1.12%,
T8I N JEURG S R R . 3R 2 R oy
Mras RN W F LM P, b R
67.86%, M TIXHEB W BT, YL )T
e CABE R s FLUR 22.32% 106k LASIOE (R 2K A1 T 2547
16, HAR 9.82% A TR Y.
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SIS A s AR R UL S DL, 40 R
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2 Z#ER5VE

2.1 IEFEMERTIT

Iy HIREIE T AEH AL 9 K 15 3R LK &R LBt 9 K
Brge ek R . BRI 0 K BEIREA R P AT HR
HH S TR SR A T R (1) O &R

B 1 BT ARG R AR R B % B I 1]
AR L o f T DUE 7R TR R R 9 K
BRIt BARRH 720 h S AERIFL) 20% [ B
W, (HHE R AR A N £ B G
TES AR BB 9 K B, 7EFIRER



1720 PR R AR

2007 4 10 A

IFIR) R 3R T S i IR B A2 34%), IX— S RAMY
R AS BTN E B O AT A B AR TR Y
W, TRl SR T AE BRSO A o (1 158 S IR B
WEIGALEE; SR, (EBEA S0 AN 9 K Bt
W, PR BRI R AR 3%, XU HT
ez WERE FRR, AS BRE ARG, /N (0 B AR th
FHBPRIEM . LLEgiRE, B Af Rl
WO A rp A A AR BRR, (H T APz
YRR AN TR A K AR T BRI, 52 R Il R AT AR ARAIG
2 B B 5 5L v (0 Bk B AR R AR PR R 5T
B, DR mEBEEE, BRI RTDBIERER
WA -

35

=] 30 i
Q\ﬁ

B 251

g
= 201

o
N
g 15+ n— QK
g‘::" *— O K nutrient
£ 101 medium without P
2 4 — 9 K nutrient medium
5r without P and Fe

0 100 200 300 400 500 600 700 800
Leaching time/h
Bl 1 AR B 7R 0 I 3 1 5 )

Fig.1 Effects of nutrient mediums on dephosphorization
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Fig.2 Effect of adding pyrite on dephosphorization
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Fig.3 Effect of pyrite dosage on dephosphorization
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Fig.4 Effect of bacteria concentration on dephosphorization
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Fig.6 Effect of initial slurry pH on dephosphorization
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Table 4  Effect of particle size of iron ores on dephosphorization

rate
Grade/pm Dephosphorization rate/%
>150 72.15
75-150 82.18
<75 78.84
TEAEH H AT A T R KR K 2 AT
YR TE T B
3 it

1) SRR RRBAT B (AF ) AT LA 80R

AR A (K0 AF 18T R LA B A P 3RS F B
AT O SIS AT LU 2 A AR AR
PR s EBURAI H TG pH1.7~2.0 I IBUBEHR B 5

gt

IR R L B IR B B AT U0 5 R S L

HAT A TR e Tt o

2) RPIEERE 1.12%M080 41, DABEE 9 K 7Rk

R AR R, IR LA 20%IK#EkE T, ZERTLG pH
K 1720 BT, R AFEIMTAEYRE, 3715

iR 86.6% .
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