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Table 1 Chemical composition of U-Mo ore (mass fraction,
%)
SiO, ALLO;  Fe,05 MgO CaO K,O
73.810 8.580 3.590 0.820 0.389 1.157
U u* Mo SFe  Fe¥' S

0.192 0.097 1.250 2.810 2.470 4.000
% * — Fey(S0,),(OH),*3H,0

o — ALSi,04(OH),-2H,0
o — ALSiO;

= — U0,

*—UO,g v

4 — MoO,

v — SiO,

*— ALO,
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1 BHEHH” XRD %
Fig.1 XRD pattern of U-Mo ore

2 GiEHET K EMPA 1%
Fig. 2 EMPA image of U-Mo ore (Molu—Moluranite; Jo—
Jordisite; Qq—Quartz)
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Fig.3 Schematic diagram of U-Mo ore experiment
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Fig. 4 Main chemical reactions thermodynamic calculation of

U-Mo ore sulfuric during acid roasting process

W RIAR AR K 5 SR KR AR SR A B R Rt

2U0,+0,+2H,S0,=2U0,50,+2H,0 D
UO,+H,80,— UO;+H,0+S0,1 2)
UO5+H,S0, = UO,S04+H,0 (3)
Mo0S,+30,+H,SO,~ H,M004+3S0,?1 4)
MoS,+40,+H,S0,~—H,M00,+250;1+S0O,1 (®)]

2.2 BRE REE AT HHEEIRE RS

B S B MR i b 5 4 AR R 3R ok R i 4%,
Hoh ey B E L BUE M 0.1 2 1.5, HLATEREBUE A FE
0.1, JEFREUERIEE N 0.2, HAhSEE A& NTRIR
WEE 98%, KERHEIRE 270 °C, K5BEtA] 120 min. M
Bl 5 ArIL, U RHBERE FEL 0.7 BIAFRIEE
93.55%, 1 Mo R BRI ELL 1.1 NAEE
96.30%. —FH A JLTAHR R B URibE
il C1L LT e AR DI ES L s i ey o s e EN SRS
JEIPEAR: 1T Mo ¥ H 2 2 e BE R AT o7 & LU 1 38 i
WA, ARSI AR S WSS PR . W L R o
& X Mo W AVIRAHI, Tkt U B W40 A w2
PIHIVER . XA REAR T 7ER F iR R BRI =i
Z NS AEA 2 S BRI IR 73 i h A i 2 SO, Ho
S E AR U EHNA RN U, 8 U 7 )5 4:
IR FE R TCVEE NIE TR 2% B 2R 58 RUNIRY T
Eh2) 0.8, MEERY RN <0.8, Kk, 24 U.
Mo 12 tHZFERFEEAE BT, HEFEIE BRY T & bL
0.5,

2.3 WEGRE xRS R
Kl 6 s NRRIRIKEE 5aEHR Rk R lhsk. H
FR TR R TR FE BB N 70% 28 98%, [AIFE N 4%. Atz

95+
X 85+¢
2
s
2
£ 751
S ——U leaching rate
= —A—Mo leaching rate
65+
55 1 1 1
0 0.4 0.8 1.2 1.6

Mass ratio of H,SO4 to ore

5 ERHoE B H 2R R s
Fig. 5 Effect of mass ratio of H,SO, to ore on leaching rate of

U and Mo
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Fig. 6 Effect of H,SO, concentration on leaching rate of U
and Mo
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Fig. 7 Effect of roasting temperature on leaching rate of U
and Mo
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Fig. 8 Effect of roasting time on leaching rate of U and Mo
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Table 2 Verification experiments of U-Mo ore sulfuric roasting

process
. Leaching rate/%
T
e U Mo
1 92.85 82.71
2 9291 83.56
3 93.08 84.02
4 92.39 81.93
5 92.77 82.95
1 = — AL(SO,);
e —Si0,
4+ —Fey)(S0,)s
Y —AhYs
A
L]
A. L]
v ° ° .
= v %% e [ °
10 30 50 70 90
20/(°)

B9 4k BiRaA Bkl XRD i
Fig. 9 XRD pattern of sulfuric acid roasting clinker from
U-Mo ore
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Fig. 10 XRD pattern of water leaching residue from roasting

clinker
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U and Mo extraction from U-Mo ore during
sulfuric acid roasting process

LIU Kang, XIANG Qiu-lin, SHI Liu-yin, HUANG Yong

(Beijing Research Institute of Chemical Engineering and Metallurgy,
China National Nuclear Corporation, Beijing 100083, China)

Abstract: The intensification process consisting of sulfuric acid roasting — water leaching was conducted to extract U,
Mo from U-Mo ore, and the single factor experiments were performed to investigate the effect of roasting process
parameters on U and Mo leaching rates. The results show U and Mo leaching rates can reach 92%-93% and 81%—84%,
respectively, at recommended processing parameters: mass ratio of H,SO, to ore 0.5:1, sulfuric acid concentration of 82%,
roasting temperature of 270 ‘C and roasting time of 120 min, which have minor increase of U and substantial increase of
Mo compared with present U and Mo leaching rates 85%—90% and 45%—50% from direct acid leaching process under
low temperature, respectively. The XRD analysis results of original ore, clinker and leached residue show that the main
phases of U-Mo ore endured sulfuric acid roasting and water leaching change from aluminosilicate and SiO, in raw ore to
SiO; in leached residue.

Key words: U-Mo ore; sulfuric acid roasting; water leaching; leaching rate; intensification process
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