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Table 1 ICP results of uranium tailings

Element Mass C‘ffftew Element Mass ch?tent/
10 10

U 80.2 Ti 1256
Sn 30.5 Ca 921.1
Ce 116.9 Pd <1
Mg 829.2 Nd 165.6
As 2235 Co 77
Bi 61.0 Y 220
Sc 3.5 Zn 67.2
Cr 59.8 Mn 67.4
Ba 4011 Nb 177
Sb 139.6 P 376.2
Be 1.4 Ga 38.7

S 2084 Zr 152.0
Se 44.6 Fe 17X 10°
B 20.1 Cu 20.4
Pb 58.7 Al 2.9x10°*
v 80.2 cd <5
Mo 58.8 La 31.1
Ni 28.8

2 AlRHTRARIE 4> SR A A
Table 2 Results on particle size distribution of uranium

tailings

Particle size/ Particle size Uranium mass

pm distribution/% fraction/107
>425 21.24 9.4
250—425 24.66 8.6
150—250 22.35 7.7
74—150 7.56 7.5
55—74 12.59 9.1
<55 11.60 144
Total 100 9.2
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Fig.1 XRD pattern of uranium tailings
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(by Si Element  w/%  x/%
C 8.09 16.53

(0] 13.30 20.41

Na 0.60 0.65

Mg 0.16 0.16

Al 937 853
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S 0.30  0.31

U 0.83  0.08

K 11.42 717

Ba 0 0

Al Ti 0.61 031

K T3 Fe 579 254

oM !
cmﬂé Uyl Ba Fe .
0 2 4 6 8 10
Energy/keV

B2 RS SEM 4 K EDS 434 R
Fig.2 SEM image(a) and EDS results(b) of uranium tailings
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Fig. 3 Effects of particle size on uranium extraction ratio
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Fig. 4 Effects of H,SO, concentration on uranium extraction
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Fig. 5 Effects of liquid to solid ratio on uranium extraction
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Fig. 6 Effects of reaction time on uranium extraction ratio
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Fig. 7 Effects of oxidant concentration on uranium extraction

ratio: (a) 0.1 mol/L; (b) 0.2 mol/L; (c) 0.5 mol/L
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Fig. 8 XRD patterns of uranium leaching residue
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Fig. 9 SEM images of uranium leaching residue: (a) No oxidant; (b) MnO»; (c) Fe*'; (d) H,0,

(a) |Si Element wi% /% (b) Si Element w/%  x/%
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0 4273 58.70

0 46.38 58.28
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Al 325 242 Si 2587 2074
Si 34.25 24.52 (0] Sl . ']5 0.99

S 1.41 0.89 : .
o) K 189 097 K 1.63 092
Fe 383 138 Ca 181 0.9
U 1.90 0.16 Mn Mn 11.30 4.52
Ca Fe Fe 5.81 2.29
Al A U 1.71 0.16

K Fe K l
S L i U N L U
0 4 8 12 16 8 12 16
Energy/keV Energy/keV

© Si Element w/% _ x/% @ s Element w/% x/%

C 6.00 10.06 C 5.24 .
N 1.91 275 N 1.88 2.75
(0] 47.88 58.96 (0] 46,46 58.09
Al 2.90 2.16 Al 298 225
Si 31.04 2224 Si 32.33 2351
S 131 082 S 0.80 0.51
(0] K 1.69 0.87 0 K 1.85 0.96
Ca 094 047 Ca 1.67 0.85
Fe 3.82 1.37 Fe 5.63 2.06
M x y U 351 030 af & U 117 012

2 4G i .U S L i .U
0 4 8 12 16 4 8 12 16
Energy/keV Energy/keV

10 ISRV I S R R ) EDS 43 #7465
Fig. 10 EDS results of uranium leaching residue: (a) No oxidant; (b) MnO; (c) Fe*'; (d) H,0,
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Oxidizing leaching of uranium from low-grade uranium tailings

LIMi"?% ZHANG Biao', ZHANG Xiao-wen" %, HUANG Jing', DING De-xin’, YE Yong-jun’

(1. School of Environment Protection and Safety Engineering, University of South China, Hengyang 421001, China;
2. Key Laboratory of Radioactive Waste Treatment and Disposal, University of South China, Hengyang 421001, China;
3. Key Discipline Laboratory for National Defense for Biotechnology in Uranium Mining and Hydrometallurgy,

University of South China, Hengyang 421001, China)

Abstract: In view of low extraction rate of uranium caused by high gangue content and complex occurrence state of
phases existing in low-grade uranium tailings, adding suitable oxidants in leaching process to destroy the gangue crystal
structure were proposed to enhance the uranium extraction. The effects of traditional acid leaching and intensified
leaching with three oxidants (H,O,, MnO, and Fe*") on uranium extraction were investigated using single-factor
experiments. The results show that uranium extraction ratio is only 78% after 6 h in traditional leaching at temperature,
sulfuric acid concentration and liquid-solid ratio of 30 ‘C, 1 mol/L and 20:1, respectively, while the extraction ratio
reaches 95% after 1.5 h in intensified leaching under the same leaching conditions. H,O, and MnO, can decompose the
gangue crystal structure and reduce the particle agglomeration. However, manganous silicate forms when MnO, is used
as oxidants. The ferric iron has no effect on destroying the gangue crystal structure, but it can improve the uranium
extraction ratio depending on its oxidation influence.
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