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Table 1 Comparison of uranium and radium content analysis results for single engineering samples

M # K 37-17 & fL

H 8" K 0811 4 fL

UL/ m B AL B /m
fRK/m wy/% wy, /% Kp/ TR FER/m  wy/% wg /% Ke/ XS

A H E
749.69  750.09 0. 40 0.0241 0.0187 0.776 605.10  605.40 0. 30 0.012 0.015 1. 250
750.09  750.69 0. 60 0.0177 0.017 5 0.989 605.40  605.60 0.20 0.023 0.032 1.391
750.69  750.89 0. 20 0.003 2 0.0110 3.438 605.60  605.80 0. 20 0.137 0.100 0. 730
750.89  751.29 0.40 0.0152 0.014 0 0.921 605.80  606.00 0. 20 0.011 0.032 2.909
751.29  752.29 1.00 0.0332 0.0228 0.687 606.00  606. 20 0. 20 0.010 0.021 2.100
752.29  752.49 0.20 0.0021 0.042 6 20. 290 606.20  606.39 0.19 0.016 0.015 0.938
752.49  753.09 0. 60 0.0204 0.0386 1. 892 606.39  606.69 0.30 0.020 0.014 0. 700
753.09  753.29 0. 20 0.0004 0.0299 74.750 606.69  606.99 0.30 0. 009 0.011 1.222
753.29  754.29 1.00 0.0001 0.0247 247.000 606.99  607.19 0. 20 0.012 0.012 1. 000
754.29  755.19 0.90 0.000 8 0.030 2 37.750 607.19  607.39 0.20 0.012 0.028 2.333
756.62  757.62 1. 00 0.0198 0.028 1 1. 419 607.39  607.49 0.10 0.181 0.118 0.652
757.62  758.62 1. 00 0.0654 0.0339 0.518 607.49  607.69 0. 20 0.016 0.022 1.375
758.62  759.62 1.00 0.0752 0.0326 0.434 607.69  607.89 0. 20 0.006 0.014 2.333
759.62  760.02 0. 40 0.0861 0.0349 0. 405 607.89  608.09 0. 20 0.012 0.013 1. 083
760.02  761.02 1. 00 0.059 2 0.0259 0.438 608.09  608.29 0.20 0.011 0.012 1. 091
761.02  761.82 0. 80 0.0833 0.0301 0.361 608.29  608.49 0. 20 0.010 0.020 2.000
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Table 2 Statistics of Ra-rich samples along the direction of interlayer oxidation zone development

By s  Hiflgis  BEMECE/A BITRE/m CPEMBTESM N TSRS/ n mEEHEK,  SRTRK,
21-27 26 17. 20 0.000 5 0.027 3 50.021 1.270
21-19 30 18.31 0.0019 0.016 8 8. 690 1.036
! 21-15 16 7.91 0.003 1 0.022 4 7.108 0.898
21-11 4 3.40 0.000 7 0.023 0 32.542 0.939
39-23 35 20. 10 0.001 0 0.014 3 14. 422 2.025
39-21 30 14.17 0.000 5 0.013 7 27. 366 1.277
39 39-19 15 8.71 0.000 9 0.015 9 16. 841 0.739
39-17 34 22.51 0.002 6 0.013 4 5.090 0. 687
39-15 27 - - - - 0. 640
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Table 3 Statistics of Ra-rich samples in different equivalent uranium grade intervals
AR 09 24 5 Al ST A B/ 2 FE it B /A FitKJE/m

AN JIALF- 3 HARFY T 2
0.010 0<<w(eU)<C0. 020 0 539 323.35 0.014 1 0.014 0 40.121 11. 405
0.020 0<<w(eU)<C0.030 0 178 105.77 0.024 0 0.023 9 52.173 15.763
0. 030 0<<w(eU)<C0. 040 0 50 28.51 0.034 2 0.034 2 79.623 30.173
0. 040 0<<w(eU)<C0. 050 0 29 18.15 0.043 8 0.043 5 80. 295 40. 265
0. 050 0<<w(eU)<C0. 060 0 18 10.07 0.054 0 0.054 6 82.124 66. 289
0. 060 0<<w(eU)<C0.070 0 6 3. 00 0.065 0 0.065 2 124. 350 67.414
0. 070 0<<w(eU)<C0. 080 0 1 0. 20 0.075 6 0.075 6 250. 866 250. 866
0. 080 0<<w(eU)<C0.090 0 4 2.14 0.085 5 0.085 5 693. 989 35.173
0. 090 0<<w(eU)<C0. 100 0 1 0. 20 0.092 3 0.092 3 27.830 27.830
w(eU)=0. 100 0 16 6.51 0.186 9 0.198 4 266.052 165. 551
w(eU)=0.010 0 842 497.90 0.023 5 0.022 2 55.532 17. 459
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Fig. 1 Scatter plot of equivalent uranium content

versus Ky for Ra-rich halo samples
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Table 4 Uranium-radium equilibrium coefficients for different uranium content intervals

Ll 4 V- R
B R B/ BEGLHCR /A BRI /m
FAT fIALE- ¥ FATY fRLE- £
0.010 0<<w(U)<<0. 020 0 263 140. 38 0.015 3 0.015 3 0.962 0.878
0.020 0=<<w(U)<C0.030 0 394 229.87 0.025 4 0.0255 0. 640 0.624
0. 030 0=<<w(U)<<0. 040 0 432 234.52 0.034 4 0.034 4 0.593 0. 585
0. 040 0=<<w(U)<<0. 050 0 313 176. 85 0.044 5 0.044 5 0.574 0. 559
0. 050 0=<<w(U)<C0. 060 0 153 84.75 0.054 2 0.054 0 0.559 0.541
0. 060 0<<w(U)<<0.070 0 84 40. 71 0.064 2 0.064 1 0.623 0. 630
0.070 0<<w(U)<<0. 080 0 46 20. 26 0.074 3 0.074 3 0.572 0.575
0. 080 0=<<w(U)<<0. 090 0 28 12.52 0.084 8 0.084 6 0.672 0.624
0.090 0=<<w(U)<C0.100 0 22 9.39 0.096 1 0.096 9 0.612 0. 557
w(U)=0. 100 0 94 42.94 0.201 4 0.181 6 0.672 0. 680
w(U)=0.010 0 1829 992.19 0.045 6 0.042 7 0. 656 0.615
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Fig. 2 Scatter plot of single-sample uranium

content versus K,
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Table 5 Uranium-radium equilibrium coefficients for different equivalent uranium content intervals

4 kil ik oy B/ bR 1 R R
RIS R B MR/ 0 AR/ BRI /m
AN ALY ¥ BN ALY ¥

0.010 0=<<w(eU)<<0. 020 0 1225 730.73 0.014 8 0.014 7 17.974 0. 854
0.020 0<<w(eU)<C0. 030 0 671 378.99 0.024 1 0.024 1 14. 314 0. 803
0.030 0=<w(eU)<<0. 040 0 236 123.83 0.034 1 0.034 1 17.475 0.872
0.040 0=<<w(eU)<C0. 050 0 95 47.24 0.044 1 0.043 8 25.093 1.166
0. 050 0=<w(eU)<0. 060 0 60 32.37 0.054 0 0.054 3 25.308 1.052
0. 060 0=<<w(eU)<<0.070 0 34 15.31 0.064 7 0.064 7 22.734 0. 844
0.070 0=<<w(eU)<C0. 080 0 24 8.95 0.074 6 0.074 4 11.383 0.663
0. 080 0=<w(eU)<0. 090 0 25 11. 42 0.085 1 0.084 8 111. 652 0.790
0.090 0=<<w(eU)<<0. 100 0 14 4.82 0.094 4 0.093 9 2.938 0. 666

w(eU)=0.100 0 66 27.76 0.212 7 0.188 6 65.733 1.191

w(eU)=>0.010 0 2 450 1.381.42 0.029 1 0.026 3 19.537 0. 890
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Fig. 3 Scatter plot of single-sample equivalent

uranium content versus K,
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Table 6 Percentage of quantity and length of Ra-rich samples by equivalent uranium grade interval

R A R ESIRNS
4 il 5 AKX TR/ 4

L/ A i 15 4 /1 i bt/ 4 Al /m A 45 B/ m gt/ %

0.010 0=<<w(eU)<<0. 020 0 1225 539 44.00 730.73 323.35 44.25
0. 020 0<<w(eU)<C0. 030 0 671 178 26.53 378.99 105. 77 27.91
0.030 0=<<w(eU)<<0. 040 0 236 50 21.19 123.83 28.51 23.02
0. 040 0=<<w(eU)<<0. 050 0 95 29 30.53 47. 24 18.15 38.42
0. 050 0<<w(eU)<C0. 060 0 60 18 30. 00 32.37 10. 07 3111
0.060 0=<<w(eU)<<0.070 0 34 6 17.65 15. 31 3.00 19. 60
0.070 0=<w(eU)<<0. 080 0 24 1 4.17 8.95 0.20 2.23
0. 080 0=<w(eU)<C0. 090 0 25 4 16. 00 11. 42 2.14 18.74
0.090 0=<<w(eU)<C0. 100 0 14 1 7014 4.82 0.20 4.15
w(eU)=0.100 0 66 16 24.24 27.76 6.51 23.45
w(eU)=>0.010 0 2 450 842 34.37 1381.42 497. 90 36. 04
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Table 7 Comparison of uranium content determined by different methods in the main

mineralized interval of a single borehole

- R 53 7 45 W I 8 45 TS 0 U 4
wy R hE i m o T e s ety % FEAE/m w(U)/%
w(U) /% w(U)/% JEE/m
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Impact of Ra-rich Section on Gamma Logging Interpretation and Uranium-Radium

Equilibrium Correction Results
YAO Yixuan, WU Tongpan, DU Zhiming, ZOU Yuhan, XU Guolong, LI Xinghao
(Beijing Research Institute of Chemical Engineering and Metallurgy, CNNC, Beijing 101149, China)

Abstract: Gamma logging is the fundamental method for quantitatively determining uranium content of
mineralized intervals in boreholes. The U-Ra equilibrium in a certain sandstone-hosted uranium depos-
it has been severely disrupted. To investigate the impact of Ra-rich sections (mineralized intervals
where the equivalent uranium grade derived from radium is =>0.010 0% but the uranium grade is
<C0.010 0%) on log interpretation and U-Ra equilibrium correction results, the uranium and radium
content analysis results of permeable ore samples were systematically studied. The results show that:
for samples with a uranium grade=0.010 0%, the weighted average uranium grade is 0.042 7%, the
weighted average U-Ra equilibrium coefficient is 0. 615, and the coefficient of variation is 1.041; for
samples with an equivalent uranium grade derived from radium==0.010 0%, the weighted average ura-
nium grade is 0.029 5%, the weighted average U-Ra equilibrium coefficient is 0.890, and the coeffi-
cient of variation is 3.785. Ra-rich sections will significantly increase the deposit’'s U-Ra equilibrium
coefficient, increase the orebody thickness, and decrease the deposit’'s uranium grade. Gamma logging
cannot identify and remove Ra-rich sections. Consequently, neither the log interpretation results nor
the U-Ra equilibrium correction results objectively reflect the orebody's spatial position, grade and
thickness. The estimated resource quantity is also inaccurate.

Key words: sandstone-type uranium deposit; in-situ leaching; gamma logging; Ra-rich section; urani-

um-radium equilibrium; statistics



