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Table 1 Main configuration and parameters of experimental belt vacuum filtration system
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Fig.1 Composition schematic diagram of

belt vacuum filtration system
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Fig. 2 Photo of belt vacuum filter
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Fig. 3 Operation steps of horizontal belt

vacuum filtration system
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Table 2 variation of crystal size parameters in the precipitated slurry corresponding to different circulation times

EFR KB RARIE ]/ pm FEXRIAR / pm V(B R AR / pm D90/ pm
1 0.195~19. 16 3.247 4. 080 7.865
10 0.195~41.91 4.672 1.108 15.72
15 0.195~52. 41 6. 825 0.993 22.42
20 0.195~52.41 6. 146 0. 714 21. 26
25 0.195~52.41 6. 166 0.715 20. 84
30 0.195~52. 41 6.202 0. 781 21.68
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Fig.4 Crystal size distribution in slurry at

different locations of precipitation tank
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Table 3 Effect of filter cloth precision on the moisture content of yellow cake products

JEATAE B/ ppm U B F71/MPa 5 Rt /s IR/ mm P wOK) /%
75 JeE —0.05~—0.06 640 4 27.87
48 i —0.06~—0.07 640 4 28. 20
38 T —0.06~—0.08 640 5 25. 86
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Fig.5 Filter through phenomenon of slurry

with 75 pm precision filter cloth
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Fig. 6 Appearance of filter cake with

38 pum precision filter cloth
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Table 4 Effect of residence time on moisture content of yellow cake products

{5 BRI IR /s DEATHE B/ o J£73/MPa IR /mm P w K /%
120 38 —(0.04~0. 05)
360 38 —(0.06~0.08) 4 34.57
640 38 —(0.06~0.08) 5 25. 86
750 38 —(0.05~0.07) 5 25.32

a—120 s;b—360 s;c—750 s,

7 AEEBERETRERIBEGER
Fig.7 Appearance of slurry and filter cake

with different residence times
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Table 5 Effect of feed flow rate on the moisture content of yellow cake products

HERHR R/ (kg « D) UE AR/ prm J& 31/ MPa R /s I YFIE L/ mm P wORO) /%
353.39 38 —0.05~—0.07 640 3 28. 22
471.18 38 —0.06~—0.08 640 4 25.99
588. 98 38 —0.06~—0.08 640 5 25. 86
706.78 38 —0.06~—0.08 640 6 30.55
824.58 38 —0.06~—0.08 640 7 32.25
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Table 6 Measurement results of wet yellow cake density

F%  EPHEHE/e  Vi/mL Vi/mL o p/(kgem?)
1 56.16 100 115 3744
2 61.55 100 118 3419
3 80. 41 150 175 3655
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Preparation of Yellowcake by Vacuum Filtration Dewatering of Precipitation
Slurry from In-Situ Leaching Uranium Mine
WANG Yaan',DU Zhiming' ,CHENG Wei', YUAN Yuan', WEN Zhengian®, LI Guanghui®,
LIU Guohong',CAO Minggian' ,LYU Xueqin’
(1. Beijing Research Institute of Chemical Engineering and Metallurgy .CNNC,

101149, China;

2. China National Uranium Co. ,Ltd. sBeijing 100010,China;
3. CNNC Inner Mongolia Mineral Co. ,Ltd. ,Hohhot 014010,China)

Beijing

Abstract ; In order to solve the issue of low automation in the hydrometallurgical process in in-situ leaching of
uranium, especially in the preparation of yellowcake from precipitation slurry using plate and frame filter
presses,a horizontal belt vacuum filter was selected for the first time in an in-situ leaching of uranium mine to
conduct a filtration dewatering experiment on sodium diuranate precipitation slurry. The influence of different
operating conditions on moisture content of yellow cake products was investigated. The results show that
under the conditions of a filtration vacuum of —0. 06 ~—0. 08 MPa,a filter cloth precision of 38 ym,a
slurry residence time of 640 s, a feed flow rate of 353 ~ 589 kg/h, and a backwash and sealing
circulation water flowrate of 10 m®/h, the entire process from cloth feeding to filtration, dewatering,
cake discharge,and cloth backwashing can be automatically cycled and run continuously and stably.
The product moisture content meets the first-grade standard, satisfying the dewatering capacity
requirements for a mine producing about 500 t of metallic uranium per year. The technical feasibility of
using belt vacuum filter to dehydrate the precipitated slurry has been preliminatively confirmed. The
technical feasibility of using belt vacuum filter for dewatering the precipitation slurry has been
preliminatively confirmed. The filtration dewatering process can reduce the labor intensity of
operators, reduce the radiation hazard, and improve the automation of the entire hydrometallurgy
process,it has value for promotion and application.

Key words:in-situ leaching of uranium;belt vacuum filter;sodium diuranate;precipitated slurry;

filtration and dewatering;yellowcake





