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Fig. 1 Geological profile diagram of exploration line B363 of ore deposit
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Table 1 Coordinate information of drilling holes

HifL g I ] fLAg/mm  BHALEE LRSS x/m y/m z/m BALT/m
BZK363-83 2012-12-31 75 HM AL 15 3% 700 640.57 4 886 615.67  961.87 140. 95
BZK363-85 2012-12-31 75 KN 15 3% 700 683.11 4 886 524.76  961.39 148. 85

KC0303 2013-10-03 148 iR ER EitiRd 700 413. 00 4 886 687. 80 961. 00 126. 90
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Table 2 Space trajectory information of drilling holes
LG i i1 W 25 IR B /m s/ fiwiffy /(%
BZK363-83 2012-12-31 0 0 —90. 00
BZK363-83 2012-12-31 107. 26 0.02 —88.18
BZK363-83 2012-12-31 130. 17 361 —87.22
BZK363-85 2012-12-31 0 0 —90. 00
BZK363-85 2012-12-31 107.74 0.07 —88.47
BZK363-85 2012-12-31 132. 44 360 —88.52
KC0303 2013-09-15 0 0 —90. 00
3 HAHREEMEHEER
Table 3 Sample information and lithological information of drilling holes
, ‘ i/ PR/
HWifl g5 i [ #2/m 1k/m s/ Y% ) , FEBJEBE /m ‘ HZ T
(10° kg/m®) (kg/m?)
KA i
BZK363-83  2012-12-31 107. 27 113. 37 0.020 4 2.04 6.1 2.54 X
b BTRR
BZK363-83  2012-12-31  113.37 116. 67 0 2.04 3.3 0 O R A
BZK363-83 2012-12-31  116.67 120.67  0.018 9 2. 04 4.0 1.54 TR B D Bk
BZK363-83  2012-12-31  120. 67 123.77 0 2. 04 3.1 0 WL R A
TR AL BY L
BZK363-85 2012-12-31 107.75 111. 35 0.014 3 2.04 3.6 1. 05 N -
TR AG YR T TR
Ko KL b
BZK363-85 2012-12-31 111.35 115.55 0 2.04 4.2 0 )
DB ER
. i} K oKL b
BZK363-85 2012-12-31 115.55 119. 85 0.024 9 2.04 4.3 2.18 - "
AL A
KC0303 2013-09-15 90. 31 95. 11 0.033 6 2. 04 4.8 3.29 iR s
KC0303 2013-09-15 116. 11 127.91 0.015 9 2.04 11.8 3.83 Frih
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Fig. 2 Batch setting and deposit management
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Fig. 3 Engineering distribution and spatial trajectory of drilling holes
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Fig. 4 Model of ore body
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Fig. 5 Tree structure logic diagram
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Fig. 6 Logical relationship diagram of the spatiotemporal architecture of mineral deposits
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Fig. 7 Characteristics of different exploration stages in block 1-2-5
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Fig. 8 Division of mining areas and pumping units
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Table 4 Resource changes of ore bodies (blocks) during the exploration phase
TR/ P B BEIRZEA W B GRS R BEPR /¢ B b — B B/« AR/ %
ot WA 2009 237.4 —
1-2-5 A R 2013 412.7 175.3 73.8
Eyi| H35 I 2017 402.6 —10.1 —2.4
£ WA 2009 476. 2 —
1-2-4 A 5B 2013 445.3 —30.9 —6.5
E]| I 2015 594.7 149.4 33.6
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Fig. 9 Characteristics of changes of deposit during different periods



% 43

RYIE,F . EAF LT RAE TS S B AT R AR AR 11

RS EFPEREARBENTEN

Table S Dynamic monitoring of resources and reserves in each block during the production period

P B PEAC BT /¢ T B/« JFRAF S IFRE/ AT BT /¢
2015 0. 04 402. 6
2016 36.1 366.5

I-2-5 412.7 402. 6 2017 80.7 321.9
2018 131.2 271.4
2019 165.8 236. 8
2015 20. 3 574.4
2016 105.5 489. 2

I-2-4 445.3 594.7 2017 194. 2 400. 5
2018 236.9 357.8
2019 267. 2 327.5
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Table 6 Comparison of resource utilization using different methods for some ore bodies/blocks of the deposit

LNES W ER RitEY IR iFE 2il e VF A £ 58 B U A A 2 W B A
BBD  BEE/t BEE/ iEE JERtm/0 JPRE/c HHRERERMR/ X IR BRA AR/ %
2015 0.04 0.04 0.01 0.01
2016 36.06 36. 1 8.75 8.97
I-2-5 412.7 402. 6 2017 44.6 80.7 19.55 20.03
2018 50. 5 131.2 31.79 32.59
2019 31.6 165. 8 40.17 41.18
2015 20.3 20.3 4.56 3.41
2016 84.7 105.5 23.69 17.74
I-2-4 445.3 594.7 2017 88.7 194. 2 43.61 32.66
2018 42.7 236.9 53.20 39.84
2019 30.3 267.2 60. 00 44.93
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Table 7 Resource utilization of some ore bodies/blocks

B iR (B BD TFRAFBE A BE IR TR/ ST BRI R/ % B/ %

2015 0.01 0.01
2016 8.96 8.97

I-2-5 2017 11.08 20.03 —2.4
2018 12.54 32.59
2019 8.59 41.18
2016 14.33 17.74
2017 14.92 32.66

I-2-4 28.6
2018 7.18 39.84
2019 5.10 44.93
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Weak Points Analysis of Natural Uranium Dioxide Product Quality

GONG Daokun, SONG Chuanling, XIAO Wei
(No. 272 Uranium Co., Ltd., CNNC, Hengyang 421004, China)

Abstract: The calcination process in uranium dioxide production is a crucial link that affects the indica-
tors (tetravalent uranium) of uranium dioxide products. The mechanism of decomposition and reduc-
tion of AUC to produce UQ;, is discussed, and the main factors and control measures affecting the tet-
ravalent uranium content in the product are identified. It is found that the oxidation of UO, leading to
unacceptable tetravalent uranium levels cannot be directly measured but is a significant factor. Com-
mon reasons for tetravalent uranium levels being unacceptable, such as material abnormalities, equip-
ment failures, and abnormal operations, are summarized. Equipment failures and abnormal operations
are particularly prone to causing the oxidation of UO, leading to unacceptable tetravalent uranium lev-
els. Therefore, the weak points in the quality of natural uranium dioxide product mainly lie in equip-
ment failures during the calcination of AUC and abnormal operations in the cooling process.

Key words: uranium dioxide(UQ, ) ; tetravalent uranium; qualiy analysis; calcination; product quality
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Dynamic Monitoring of Resource Reserves and Research on Resource
Utilization in a Uranium Mine

ZHAO Kaipei, ZHANG Lili, HUO Chenchen, WANG Xinrui
(China Nuclear Mining Science and Technology Corporation, CNNC, Beijing 101149, China)

Abstract: Taking a domestic uranium mine as the research object, a three-dimensional geological initial
model of the deposit was constructed by the basic data such as drilling location, inclinometry, sam-
ples, and lithology for geological exploration of the deposit, and the resource reserves of the deposit
were estimated. According to the deposit exploration, production exploration, and mining processes,
the three-dimensional geological model, resource types, and development status of the ore bodies/
blocks were dynamically updated. The logical relationships among three-dimensional models of miner-
al deposits at different times was constructed to realize the automatic monitoring of mineral resource
retention, changes, and reasons for changes, in order to grasp the background of mineral resource
quantity. The research on resource utilization was carried out, the annual and cumulative leaching
rates was calculated, the recoverable reserves (confirmed reserves) of ore bodies/blocks were predic-
ted based on mining production data, and the targeted resource utilization plans for different ore
bodies/blocks were proposed accordingly to improve the resource utilization efficiency of the mine.

Key words: three dimensional geological modeling; uranium resources; resource changes; dynamic

monitoring; resource utilization



