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Two-Step Process of Aspergillus Niger-Chemical Oxidation Joint

Leaching of Granite Uranium Ore
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Abstract: To high-efficiently recover uranium from granite-type uranium ore, a two-step
process by Aspergillus niger coupling with chemical oxidants was applied to investigate the
effects of pre-culture time, leaching time, oxidant type and dosage on uranium extraction.
The results show that the highest uranium recovery of 59. 34 % is achieved in 36 hours of pre-
culture and 72 hours of leaching time in the two-step process by Aspergillus niger. The ura-
nium recovery decreases significantly with the increase of pre-culture time and leaching time.
Addition of each of MnO,, NaClO; and H,O, results in an increase in uranium recovery. At

a dosage of 2. 5% MnO, by weight of uranium ore, the highest uranium recovery reaches to
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74.09% , having an increase of 14. 8% compared with the absence of the oxidant.

Key words: granite-type uranium ore; Aspergillus niger; two-step method; oxidants; joint

leaching
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Table 1  Chemical composition of uranium ore

) ¥ix w/% Wy w/ % o w/%
0] 42.83 Na 8. 86 K 0. 50
Si 18. 06 Fe 2.90 Ti 0. 45
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Fig. 1 Effect of pre-culture time

on two-step leaching of uranium by A. niger
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Fig. 2 Growth curves of A. niger in pure culture

30~72 h NS BUE KW et B B O
ZEIE N TR G L A E DAL OO K R R
H g AR W A IR A KR R 8 T R A
BN 2~3 mm BB 2ZBRNY . B B SR il A A
YIis Ve A e e O R i T E A F
0.56 g. M HLH| 12. 84 g, HWikE ¢ 36 h Wl
IR B KAE 55.29%,

B EWRE R 72 h JEAERK A FRUE M, 7Rt
W B 2 il A A W) i 0 0K B A A 3 1 A
BEAL, AR F IR ez o, R, 6l 85 g 2 3k 5 A%
AT 4~5 mm, A i B il 25 B 22 X Bl AE 7 30
W B FEE BRI A UG 3R 72 h BP R R
LN 45. 00 % BB W] & R .

2.2 BRUMEMEHSEARS ZZHNEMW

WPk 36 h (1 G 5% e ) L BF 9 R 4 B O (D)
Xt 2B B WA PR R e . 3R R pHA
Lot R T i R v a1 A A v S I T = S B e
B BR 2 pH (B FE A 2 I A) A K 21
Tt B A 168 ho By, pH EFFE 3.71, pH
BB b T — 5 TR TR R R A A B
BN E R B A KR
BLER 23 Wb 0 A 5 R I o 5 0 ) B ) SE K, 2
it 2 7 A ) 9L PN BRI A ) s TR T 22 BR ) 2R fi

R A 0 i B 1 7 e R ) A0 40T 5 AL R it
B A HE A TE WY G TR R B 2 2 (R ]
B S AR R LR

66¢ 14.0
63 13.8
60r {3.6
371 {3.4

i 125

=l 13.02
451 {2.8
42+ 12.6
39r 12.4
36 TR PR S E 2.2

0 24 48 72 96 120 144 168 192

t'/h
=36 h
3 R I o) 0 o 4 2 0 B Al 114 5 )
Fig.3 Effect of leaching time

on two-step leaching of uranium by A. niger
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Fig. 4 Effect of different oxidants on uranium recovery
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