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Table 1 Particle size composition of ore and

distribution of uranium grade

g /mm  RCRAAE/ Y AL % iR %
=165 32.41 0.023 22. 87
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Table 2 Relationship between

the ore size range and the grade function

B4R Bl / mm ity o2 bR 4
=165 y=0.061 522+0.467 8x+0.001 1
100~<C165 y=0.192 822+0. 2050x+0. 002 3
60~<2100 y=0.030 222+0.177 02+0.004 8
30~<60 ¥=0.006 022+0. 100 3x+0.012 2

Relationship between Yy value per unit mass and grade of ores of different particle grades
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Table 3 Results of full particle level radioactivity visibility

e W Gh R LR /% R Gh LR 240/ %
i1 5 4 4L/ % PR/ Y AR % /v
b 32/ % ZibE M@ R R MEG R
<Z0. 005 0.001 5 39. 60 2.28 100.00 0.0255 100.00 39. 60 0.001 5 2.28 19. 80
0.005~<20.01 0.007 1 12.67 3.52 60. 40 0.041 3 97.72 52.27 0.002 8 5.80 45.93
0.01~<C0.015 0.012 6 9.73 4. 81 47.73 0.050 4 94.20 62.00 0.004 4 10.61 57.13
0.015~<20. 020 0.017 3 6.05 4. 11 38. 00 0.060 1 89.39 68. 05 0.0055 14.72 65.03
0.020~<20. 025 0.022 1 5.73 4.96 31.95 0.068 2 85.28 73.78 0.006 8 19.68 70.91
0.025~<20.030 0.027 3 4. 65 4.97 26.22 0.078 2 80.32 78.42 0.008 0 24.65 76.10
0.030~<C0. 035 0.032 0 1.46 1. 83 21.58 0.089 2 75.35 79. 88 0.008 5 26.48 79.15
0.035~<C0. 040 0.036 4 3.00 4. 27 20.12 0.093 4 73.52 82. 88 0.009 5 30.75 81. 38
0. 040~<20. 050 0.046 3 2. 89 5.23 17.12 0.103 3 69.25 85.76 0.010 7 35.98 84. 32
0. 050~<C0. 060 0.055 6 2.96 6. 44 14. 24 0.114 9 64.02 88.73 0.012 2 42.43 87.25
0.060~<20.070 0.064 5 3.35 8. 47 11.27 0.130 5 57.57 92.08 0.014 1 50.89 90. 40
0.070~<20. 080 0.075 7 1. 84 5.46 7.92 0.158 3 49.11 93.92 0.015 3 56.35 93.00
0. 080~<20. 090 0.085 3 0.96 3.20 6.08 0.183 3 43.65 94, 88 0.016 0 59.55 94. 40
0.090~<20. 100 0.096 1 0. 30 1.14 5.12 0.201 7 40.45 95.18 0.016 3 60.69 95.03
0. 100~<20. 200 0.130 9 3.19 16. 35 4. 82 0.208 3 39.31 98. 37 0.0200 77.03 96. 77
0. 200~<20. 300 0.260 2 1.07 10. 85 1.63 0.3595 22.97 99. 43 0.022 6 87.88 98. 90
0. 300~<C0. 400 0.357 0 0.08 1.15 0.57 0.546 3 12.12 99.52 0.022 9 89.03 99. 47
0.400~<C0. 500 0.429 8 0.33 5.50 0.48 0.578 4 10.97 99. 84 0.024 2 94.53 99. 68
0.500~<C1. 000 0.595 9 0.09 2.04 0.16 0.886 3 5.47 99. 93 0.024 7 96.57 99. 89
1. 000 1.248 6 0.07 3.43 0.07 1.248 6 3.43 100. 00 0.025 5 100.00 99. 96
S 0.025 5
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Fig. 2 Radioactivity selectivity curve

of Rosing Uranium Mine
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Table 4 Results of radioactivity visibility for =165 mm ores %
Bl A AL 53 1 P-4 il i A3 LRG3 FRTES Ft-h g A

<20. 005 0.001 5 49,18 3.24 0.001 5
0.005~<20.01 0. 006 7 5. 37 1.57 0.002 0
0.010~<20.015 0.012 7 8.12 4.52 0.003 4
0.015~<20.020 0.017 1 3.68 2.77 0.004 2
0.020~<C0.025 0.021 9 6.05 5.81 0.005 6
0.025~<C0.030 0.027 3 6.32 7.56 0.007 4
0.030~<C0. 040 0.0357 2.87 4.48 0.008 4
0. 040~<20. 050 0. 046 6 2.50 5. 11 0.009 5
0.050~<20. 060 0.055 4 3.63 8.82 0.011 4
0.060~<20.070 0.064 9 5.09 14. 48 0.014 3
0.070~<20. 100 0.079 5 3.51 12. 25 0.016 7
0. 100 0.182 8 3. 67 29. 39 0.022 8

it 0.022 8

100. 00

100. 00
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Table S5 Results of radioactivity visibility for 100 ~<165 mm ores

il 5 57 43 21 -2 4 i oL KL Sy A % il 43 A 2% E SR TTEA
<20. 005 0.002 4 43.42 4,58 0.002 4
0. 005~<20. 01 0.007 0 18.23 5.61 0.003 7
0.010~<20. 015 0.012 6 6.65 3.69 0.004 6
0.015~<20. 020 0.018 0 6.28 4,98 0.005 7
0.020~<20. 025 0.0219 5.36 5.19 0.006 8
0. 025~<20. 030 0.028 2 2.04 2.53 0.007 4
0. 030~<20. 040 0.035 1 5.22 8.08 0.009 0
0. 040~<20. 050 0.046 0 1. 96 3.98 0.009 8
0. 050~<20. 060 0.056 5 2.92 7.27 0.011 3
0. 060~<20. 070 0.064 8 1. 64 4.68 0.012 2
0.070~<20. 100 0.087 1 1.54 5. 90 0.013 5
0.100 0.208 5 4.73 43.51 0.022 7
it 0.022 7 100. 00 100. 00
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Table 6 Results of radioactivity visibility for 60 ~< 100 mm ores

i b 4 A SF- 159 4l s A3 LRy A % o3 A S ah s
<0.005 0.000 5 31.16 0.58 0.000 5
0. 005~<20. 01 0.007 2 26.78 7.26 0.003 6
0.010~<20. 015 0.012 4 8.95 4,17 0.004 8
0. 015~<0. 020 0.017 3 5.85 3.81 0.005 8
0. 020~<20. 025 0.023 3 4.76 4.18 0.006 9
0. 025~<0. 030 0.027 6 1.48 1.54 0.007 2
0. 030~<0. 040 0.034 9 4. 20 5.52 0.008 6
0. 040~<20. 050 0.046 1 4.16 7.21 0.010 4
0. 050~<0. 060 0.056 3 1.31 2.76 0.011 1
0.060~<20. 070 0.062 0 1.91 4,46 0.012 2
0. 070~<20. 100 0.084 6 2.92 9. 29 0.014 4
0.100 0.200 5 6.52 49,22 0.026 6
#it 0.026 6 100. 00 100. 00
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Table 7 Results of radioactivity visibility for 30 ~< 60 mm ores

Al it (3253 21 - 249 il i iz KLY 5y A3 il 534 28 St it i
<<0. 005 0 11. 35 0 0

0. 005~<20. 01 0.008 1 12.86 2.67 0.004 3
0.010~<C0. 015 0.012 7 21.50 6.97 0.008 2
0. 015~<20. 020 0.017 1 14.14 6.20 0.010°3
0.020~<0. 025 0.022 6 7.26 4.20 0.0117
0. 025~<20. 030 0.027 8 5.17 3.67 0.012 8
0. 030~<C0. 040 0.034 1 8.52 7.44 0.015 1
0. 040~<0. 050 0.046 2 4.15 4.91 0.016 6
0. 050~<20. 060 0.054 8 2.33 3.27 0.017 6
0.060~<20. 070 0.063 2 1.18 1. 90 0.018 2
0. 070~-<20. 100 0.081 5 4.76 9.93 0.021 4

0. 100 0.280 7 6. 80 48. 84 0.039 1

it 0.039 1 100. 00 100. 00
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Table 8 Statistics of theoretical separation index of radioactive mineral processing %
ARG S B AL 0. 0194) A g
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Bf/mm WG WOER ey e RS W WY WT RE HE WY
PR B BMeR Pk S0 EMcR R R ERER
=165 32.41 0.0228 22.87 54.55 0.002 0 4. 81 45. 45 0.047 8 95.19 17.68 14.73 30. 85
100~<C165 13.57 0.0227 9.53 61.65 0.003 7 10. 19 38.35 0.053 1 89. 81 8.37 5.21 12.19
60~<C100 9.87 0.0266 8.11 57.94 0.002 1 4. 54 42.06 0.060 3 95. 46 5.72 4.15 9.42
30~<260 9.03 0.0385 10.76 24.21 0.004 3 2.67 75.79 0.050 2 97.33 2.19 6. 85 8.79
<230 35.12 0.044 9 48.73 35.12
=30 64.88 0.0255 51.27 52.27 0.002 8 5. 80 47.73 0.050 4 94. 20 33.95 30.93 61.25
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Study on Radioactivity Visibility of Rossing Uranium Mine in Namibia

TIAN Yuhui, LIU Zhichao, SHI Liuyin, WANG Guishuo, JIA Xiumin, LI Guang
(Beijing Research Institute of Chemical Engineering and Metallurgy, CNNC, Beijing 101149, China)

Abstract: The ore grade of the Rossing Uranium Mine in Namibia is low and the processing capacity is
large. The mined ore is mixed with some waste rocks, and the grinding and leaching costs are high.
To solve this problem, the distribution patterns of ore particle size and uranium grade were studied,
the radioactivity visibility of representative ore samples was calculated, the radioactive selectivity
curve was drawn, and the theoretical sorting index based on the cut-off grade was determined. The
theoretical sorting indicators are: when the cut-off grade is 0. 01%, the raw ore uranium grade is
0.032%, the concentrate uranium grade is 0. 047 % , the tailings yield is 33. 95% , the tailings uranium
grade is 0. 002 8% , and the total recovery rate is 96. 37%. The results show that radioactive benefici-
ation has a certain effect and the ore selectivity is high. It is mainly suitable for tailing of coarse-
grained and extremely low-grade ores. The radioactivity visibility can be used as the theoretical basis
for radioactive beneficiation of Rossing Uranium Mine.

Key words: Rossing Uranium Mine; radioactivity visibility; radiometric sorting; uranium ore; urani-

um grade; ore particle size



