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Table 1 Main components of ore sample

W4 Si0, CaO PO, ALO; MgO K,0 Fe,0; SO,

o HE 2933 24.00 13.17 1351 9.79 3.14 2.87 1.64

w4 F  TiO,
i 0.841 0425 0.150 0.141 0.0528 0.0128 0.0086 0.0085

MnO Na,0O  SrO Cl V,05  As,O,

1.2 REF*

1.2 SAL LB E pH EFE E ML

AL AT T R R 5%, B RE 30 C, B
140 r/min 18 35 72 K, pH AKX BEN 0.8, 1.0, 1.2,
1.4, 1.6, 1.8, 2.0, 2.2, 2.4, 2.6, 2.8, 3.0, } ¥ 2k #"
o VBB R T TP EE 2 0.075 mm LA iR K, K
P ZGREREE | g BERRE A 100 mL HETE I, 1N
AR B AT T A K R F2 0 o o B BRORE I 2 4 1R
e R s o0 2 e fE pHAE S, AR IR 24 27, 30,
33,36, 39, 42 °C, % B BUFE I 5 20 B vk

122 HALEETHTEBYIML

W 15 97 2 X0 O ) S AR BRBRLAT |81 20 1 A 20,
40, 60, 80 /L s HEAT PUACH A2 1 3 94k, 1 AR 2R
KA T AT YA, EBE pH EZEL . 125
4 WYL ES AR, BEAT [0 B, MO L O T s 4R A
BRI ERE . 7ER R KR AT, B3R 12 h L
1 mL 1 B RV OB R R 107 %, T SR AL IR BRAT
R

A RS /10'mL!

08 10 12 14 1.6 1.8 20 22 24 26 28 3.0

pH

B 1 ATE pH(a) | i (b) T 4 M BRBTUAT T A 20 bk 2

123 SMALKMATEIR HRE

HRZ: 80 /L B4 94k 1) S A6 I R B AT B 5 mL 42
Fp 3] OK 15 75 3, 7E el A K AT & R 3R BT
AR, WET KR ERE 1%, 3%. 5%. 7%.
9% 43 A B TR P s ARV R, B A IR A4
Z pH H A4 AL 38 J5 A7 (ORP) (28 AL 1 5 Fre A 7%
W R LR EE R, R X IR, W gl
b5 K 2 YL B TE IR R0OR 22 5 DA R FE Sk A
T R 8 SR T I BTG 1 DL S AR

1.3 M i%

pH % 5 14 (E-210F) Y pH 15 5 & Ak ik JF ey,
7 2R FHZE 1K ORP Hi (A (CT-8022 %Y ) il % 5 Fe* Fl Fe™
FHEIAR 1, 10-9E BBk 43 06 50 B 1 I 5 32 W v ol o
e FHEH R e D1 G P8 I 5 00 A vk 3 o sk 4
MRAE 2 BRI o

2 ZR5itiE

21 FAL BB & £k pH E AR E R

I 1(a) AT, S A 0 AR B AT BRIk B2 Bl pHL T 7
BT E R PR S MRS pH 52 0
FAEZRA, 24 pH K 1.6 B, 8040 4% B KT 181 33 1k 4t
U, 20 B Mk F o 1.42x10° mL Yy H. Y pH Fh i 3]
3.0 B, 4P A K A7 20 R, AN KT 1x10'mL
2 pH KT 1A, 405 A0 A Ktz EIAR R amdl, it
FRER B E AR K pH o 1.6, 25 R4 5T T A4k
PR BT B 0 A KRR, AT 145 AR R 4R pH R 1.7 15,
T2 A ZR v A0 R O 30 T A, AT R R R A

1 & 1(b) T 0, Ak 7 R B A B e B e T
R ETHE G TGS TERAENILE pH 4/ T4
8B R 33 °C B, 4B VR BE SR = oA 1.63%10° mL ' 1M Y
TR T 39 °C IR T 27 C B, fUE Wi A K Az 3 B
8, 20 A A v VR AN A e 3 R R 2, PR
AL R B AT B A A AR K IR E R 33 C. LA™

6k ®

PR /10" mL!

2427 30 33 36 39 42
IRAE/C

Fig. 1 Bacterial concentration of thiobacillus ferrooxidans at different pH (a) and temperature (b)
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Fig. 3 Growth curve of thiobacillus ferrooxidans
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Fig. 4 Picture of jarosite (a) and XRD analysis (b)
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Fig. 5 ORP (a) and Fe*, Fe*content (b) change curve during

the growth of thiobacillus ferrooxidans
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Experimental Study on Leaching of a Low-grade Phosphate Ore with Thiobacillus
Ferrooxidans
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Abstract: Thiobacillus ferrooxidans was used to leach a low-grade phosphate ore. The optimal growth conditions of
Thiobacillus ferrooxidans was investigated, and the bacteria that could resistant to high slurry concentrations was obtained
by step-by-step transfer of domestication. Domesticated bacteria was used to leach phosphate ore to achieve the purpose of
improving the leaching rate. A phosphate mine in Guizhou with a grade of 13.17% P,O; was used as the research object.
The results showed that the activity of Thiobacillus ferrooxidans oxide was strong under the conditions of temperature of
33 C and initial pH of 1.6, and the higher concentration was 1.63x10°mL™". The P,Osleaching rate of thiobacillus
ferrooxidans after domestication was 76.6%, and the corresponding thiobacillus ferrooxidans without domestication was
only 60.3%. When the mass concentration of slurry was 1%, 3%, 5%, 7% and 9%, the leaching rates of phosphate ore were
56.4%, 70.4%, 75.2%, 64% and 44.7%, respectively. The leaching rate of phosphate ore with pyrite as nutrient was 78.6%,
which was 17.1 percentage points higher than the leaching rate with sulfur as a nutrient. The study improves the leaching
rate of low-grade phosphate ore, and it shortens the phosphate leaching time.

Keywords: low grade phosphate rock; thiobacillus ferrooxidans; microbiological leaching; leaching rate
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