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Experimental Study on Intensified Leaching of a Hard Rock
Uranium Ore by Magnetic Field
CHEN Xiang, YANG Jun, LIAO Dehua
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and Technical College, Zhuzhou 412006, Hunan, China)

Abstract: A granite-type refractory uranium ore in Jiangxi province is leached with dilute sulfuric
acid, which consumes large amount of sulfuric acid and hydrogen peroxide, and results in long leaching
time and low uranium leaching rate. In order to improve the leaching rate of the refractory hard rock uranium
ore, the rare earth permanent magnet internal magnetic processor was used to magnetize the dilute sulfuric
acid and then carry out the comparative test of leaching uranium. The results show that under the conditions
of magnetic field intensity of 610 kA/m, magnetization time of 45 min, grinding fineness of 88% — 0. 295 mm,
sulfuric acid concentration of 21%, H,0, dosage of 0. 7% and leaching time of 3.5 h, the uranium content
in leaching slag is 0.0092% and the uranium leaching rate is 91.24% . Compared with the conventional
uranium leaching test, the uranium leaching rate is increased by 8.99 percentage points, the uranium
content in leaching slag is reduced by 0. 0168 percentage points, the dilute sulfuric acid concentration is
reduced by 2 percentage points, H, O, consumption is reduced by 0. 1 percentage points, and the leaching
time is shortened by 0.5 h. The magnetic field enhanced hard rock uranium ore leaching process provides a
new enhanced leaching method for hard rock uranium ore leaching technology, and also provides a technical

reference for the leaching of the same type of mines.
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Table 1 Results of main chemical

components analysis of ore sample /%
445 U FeO Fe, Oy CaF, Al O3 Zn0O
G 0.183  1.78 1.17 1. 34 6.01 0.017
it CaO MgO  Na,0O  K,O  P,Os SiO,

B 2.58 0.95 1.31 2.45 0.082 78.21
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Fig. 1 Flowsheet of leaching tests
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Table 2 Effect of hydrogen peroxide

dosage on uranium leaching rate /%
Fs H,0, [ HE R
1 0.4 76. 35
2 0.6 79. 23
3 0.8 81.75
4 1.0 81. 96
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Table 3 Effect of sulfuric acid

concentration on uranium leaching rate /%

¥ R 1 1
1 19 78.91
2 21 80. 31
3 23 82.25
4 25 82. 26




2021 4F55 3 %

I 55 - HCRE T R 7 5 AR TR K T 5 < 47 -

3 HEA R LM T RIZIRE

RICORE B 5E TR R #E 3 R A< 0F R K
pH {H R RIS S X R 7 i . 45 R
T, AR 2R ORI B R K pH (E T, K
HH IR Al SR A I SR A A R Ak P
RO R AR T S A S L RO T R AL B A%
PEF A5 S8 0 1 I o B R T  REAE T
TE iR SN T UE B R TR AR B R L 5 R SR A G A
FEAT DA SR 0 W TR 4T B . i T pH (5 AR
ST ST R IR TSR R e R R A O it
SN 7 %o s A R R A T R A AL L DA b S R
pH (BRI 8 i R BSR AL Bl iR SR . AR
65308 3 SR P = K R PN Ak L 28 6 A A IR 0 A T Ach
B, 75 LR Y i R R AR T A R R T &
I WEA AL PR MR GR R F TR IR IR T 2R
3.1 #IFEEIRE

TER RERLEE —0. 295 mm 5 88% . H, O, Fl &K
0. 8% i i PR Mk B 23 %0 32 i) 4 b g Ak i [R)
A0 minfl 2514 X 7 B IR i4F A7 W A b B . A TR) R
i b B S 0 B R T AT R L R R
S5 ULIE 2, B 2 g5 R by R R R T
Bl IR R S B R R B 610 kKA/m B, Al
(32 RN 84, 53 %0, LB Al ¥ AU Fe

84.5 -

HhR %

835 -

83.0 -

580 590 600 610 620
BRI IKA - m)

B2 AE#:HEE T BRI IR %00
Fig. 2 Effect of different magnetic field intensity

on acid leaching tests of uranium ore
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Fig. 3 Effect of magnetization time on

acid leaching tests of uranium ore
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Fig. 4 Effect of grinding fineness on

leaching tests of uranium ore
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Fig. 5 Effect of different sulfuric acid
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of uranium ore
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