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Table 1 Composition of major chemical elements in raw ore %
U UV Fe FeC1D Ca Mg Al p C SiO; S
0.158 0.059 1. 04 0.554 3.7 0. 44 3.94 0.025 0.75 73.98 0.28
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Table 2 Size analysis of ore before fine crushing

B /mm  Fik/g HH/% USBL/% Uam#E/ %0
+6 1605.9 33.12 0.172 31. 99
—6~-+4 477.2 9. 84 0.161 8. 90
—4~43 547.7 11.29 0.199 12.62
—3~42 161.8 3.34 0.203 3. 80
—2~+1 664.4 13.70 0.131 10. 08
—1~+0.15  799.7 16.49 0.152 14.08
—0.15 592.6  12.22 0.27 18.53
At 4 849.3 100.00 0.178 100. 00
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Table 3 Parameters of industrial spray heap leaching experiment
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Table 4 Size analysis of closed-circuit crushing product

R /mm  FiE/g A/ Y% UGB/ % USSR/ %
—4~+3 429.3 11. 00 0.216 13.56
—3~+2 527.6 13.52 0. 145 11.19
—2~-+0.9 1266.9 32.46 0. 155 28.71
—0.9~40.151061. 1 27. 20 0.158 24.51
—0.15 617.5 15. 82 0. 244 22.03
At 3902, 4 100. 00 0.175 100. 00
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Table 5 Size analysis of open-circuit crushing product

B /mm  JFh/g  HW/% USNL/Y% USMR/Y%
+4 561.3 14.53 0.130 10. 10
—4~+3 512.4 13.26 0.215 15. 25
—3~+2 532.9 13.79 0.174 12.83
—2~+1 775. 4 20.07 0.145 15.56
—1~+40.15 858.2 22.21 0.158 18.77
—0.15 623.5 16. 14 0.297 25.63
Hit 3863.7 100. 00 0.187 100. 00
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Fig.1 Relationship curves between granulator capacity

and granulation quality
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Fig.2 Relationship curves between granulator speed

and capacity
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Fig.3 Variation of extractant dosage and uranium mass

concentration in leaching solution with leaching time
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Fig. 4 Internal conditions of ore heap during turning

{52 80 o o e R S Bl BRI R B IR
M E] A A AR & 5 Bz . AR TR A A
i RTHR AR AL B E R R O
FEFTRFEE IR Al s ol R HR IR A 2 BHME AT LS
WGP T ELAE 1 UCEHE LL SR 2 YRR B
A T P B MR A AN L RE A T A PN B TR
il S A R 3 B X Al A B el iR EL A I e
VERT: 55 1 B e . R R IR LT8O 212
7000 2c 47, 31X T BB IR Ol 32 AR 45 5T L 3R
RE LA 78 732 finh £ 2 25 0 B DS A il 4 BR A
TR R LR 1 G , RHR AR LR
FRIG R, LT ER H  AR pR L 3R D S A A R
GEIES ER Sl S URCEIEC A iR b |
BT 7R 42 ok 507 (40 9y o 3 T O A T R
RAREIE T4 2R MG, B9HR 1Rl
AT TR [ RS H P Al o e JRE Ak T AR
KA X TE R WAL ) A e TR LR
WS C R A S, H B 2 flh R TR AR i
10004 -3 2 e RHER P IR ML G, T2 7%
FU AR MBCIBORE T 2 DY B FE 5] A - e B R IRI
K MR 2R S IR IR /D il R
Py B i . S B0 Rl IR R G v 5 AR
SRR G (0 AR Tl B RS DX e vk Bl iR
H YR R R RS PN S A R E S T v
PETH T A A SR AR

i R RS R R R T
AR INIE 6 Br7R o AT BETR YA AE A il 2R
Bii RS R R R R BT e, B
ARPCARARL L 2 DB IR 1 A 5 ik A IR R R A
IR S s AR TR ) T BE R A AR 2 A
T Al B3R A bR T L U B BE A B R
EE TR IR W e Yy T HE SR R
WRFSE BEAT . A HE R S B T I A 3

70 d.2 WEIHESL I 8 d. A e b R 1 i 78 d,
16 1], W bk 9= 3R A K 20 899 m® (F HR HE
WD, BiFmim &R 8.56 % (rd 372.5 0,

e
%
1

= —A— 3 W Rl R R 100
- —a— g B R R
£ 0.6 80 o
;% 60 fra
i 0.4 =
= “ox
; 0.2 ‘ 20 ik
= SB1RENME
0.0 L 0

0 10 20 30 40 50 60 70

RS 1A/d
5 BRHBRPHRERESRITRHERR LM ERHEWL

Fig.5 Variation of uranium mass concentration in leaching
solution and cumulative leaching rate of uranium

with leaching time
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Fig. 6 Variation of cumulative uranium leaching rate

and cumulative sulfuric acid dosage with time
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Table 6 Analysis of different leaching residue samples

ICREBR B /m it B/ 2% TR R/ %
0.7 0.009 9 93.73
1.7 0.0113 92. 85
2.7 0.0133 91.58
-1 0.0115 92.72
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Table 7 Comparison of main technical parameters for heap
leaching between pilot heap and production heap
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Spray Heap Leaching of Fine-Grained Uranium Ore
SUN Jiahong,SHI Liuyin,JIA Xiumin,MA Junnan,XIA Qingyin,GAO Shang
(Beijing Research Institute of Chemical Engineering and Metallurgy sCNNC,Beijing 101149,China)

Abstract: Aiming at the issues of prolonged leaching cycles and low efficiency in the existing heap
leaching process at a uranium mine,an on-site industrial optimization heap leaching test was conducted
on fine-grained ore. The optimal process conditions and key parameters of key stages,including ore
crushing, wet granulation, and spray heap leaching, on uranium extraction were systematically
investigated. The results demonstrate that the closed-circuit crushing and screening process effectively
regulates the feed particle size to below 4 mm. Excellent pelletisation is achieved under the conditions
of drum granulator speed of 30 r/min and ore feed rate of 40 t/h. Heap leaching tests confirm that this
optimised process successfully reduces the uranium from 0. 158 % to 0. 011 5% ,achieving the uranium
leaching rate of 92.72% ,under the conditions of liquid volume to solid mass ratio of 4.86 : 1,sulfuric
acid consumption of 8.56% ,and spray cycle of 78 d.

Key words: uranium;; fine-grained uranium ore;sulfuric acid;crushing;granulation;spray;heap leaching



