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Fig. 1 Geographical location of Qianjiadian uranium deposit in

the Southwest Songliao Basin.
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Table 1 Information of samples collected from Qianjiadian uranium deposit.
2 B4 it RIS i AR
(ng/g) (m)
1 Q2019-26 IKE RS Q4-04-07 240 402.0
2 Q2019-28 IRAIR A b Q4-04-07 70 433.0
3 Q2019-37 AR, B Q4-45-01 160 316.8
4 Q2019-48 ZREO Ve TA A, B Q2-WT-4 140 361.2
5 Q2019-49 TRIE, RO Q2-WT-4 120 361.9
6 Q2019-50 KA CHAMD A Q2-WT-4 90 362.1
7 Q2019-51 IREles Q3-27-04 145 387.0
8 Q2019-52 IR b Q3-27-04 110 387.2
9 Q2021-115 FHEEYIRbA, Hifs Q3-39-08 200 339.8
10 Q2021-143 ZROYIRDA, FiR)E QC105 225 231.8
11 Q2021-151 R KPS QC43 100 527.9
12 Q2021-167 RGOS, F Bk QC100 150 3443
13 Q2021-170 IR T QC100 90 347.5
2 WATMY BRI AR IR B
Table 2 Experimental steps for stepwise chemical extraction of sandstone-type uranium deposit.
ESIE S
PP IR IR B b R
PGB I (h) T (C)
1 IR 20mL & FK 24 20
2 RS Imol/L Z&#+1mol/L Z./i% (pH=4.75) 24 20
BRSPS 0.04mol/L FRRENE+25% L1 (pH=2) 3 90
) 30% K5 IK+0.2mol/L iR (pH=2) 3 90
4 RHAZAIRECS 30% M /K+3.2mol/L Z k%% (pH=2) 3 90
5 Bt A Bt 600°C JRALSE SR K s file — —
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Table 3  Gradual chemical extraction fraction ratio of Qianjiadian uranium ores.

o e " KB BRSNS L BRI S A EENRS S RESS L
FES RS P apeyis
(%) (%) (%) (%) (%)

Q2019-26 KE GRS 12.10 56.95 1.58 497 24.39
Q2019-37 FARCN Y et 281 54.77 3.35 12.80 26.28
Q2019-48 FSER e 3.60 75.49 0.95 8.24 11.72
Q2019-49  ERIBAOIRE 39.66 40.48 228 3.38 14.20
Q2021-115  ERIBAEOEE 33.46 35.51 28.13 0.76 2.14
Q2021-151  RLKEATHNE 24.92 23.96 40.49 3.84 6.79

R 19.43 47.86 12.80 5.66 14.25
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Table 4 Composition of uranium minerals measured by electron probe microanalyzer in Qianjiadian.

BE g Na,O Sio, ALO, TiO, FeO Ca0 K,O uo, PbO P,0; 58T ——
(%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%)
0.420 1.141 0.044 2911 0.062 2.612 0 64.555 0.000 2225 74410  UidEhee
Q2019-26 S kef
1.318 1.154 0245 43995  0.893 1704 0347 32412 0.052 1773 84.443 Sk
0.178 1.185 0.163 31.252 0.960 1.228 0.000 53206  0.000 1.645 89.996 K
Q2019-28 3.068 3.544 0714 9.108 2736 1382 0963  54.024  0.006 1729 77.724  SEKEhET
0.118 4.991 0.164 0.000 0200  2.993 0.000  43.305 0.000  2.506 54782 Uid e
0.050 3.897 2.142 6.926 1.187 4.051 0.000 55.205 0.000  4.781 78.303 K
0.068 10.685  0.453 0.182 1993 2502  0.000 63436  0.000 3.689  83.032  UiEHI
Q2019-51 0.338 8.368 1.022 0249 2845 4154  0.000  64.080  0.068 5543  87.025  UiEH
0.249 12.345 1.569 0.017 1.805 4307 0.000  63.169  0.069 5.096 89.133 Uit
0.079 15705  6.26 0.051 2889  3.32 0382 48621  0.007 4204 83311 Giiva)
Q2021-167 0.79 0.682 0.009 0.3 1.51 4.035 0 78.578 0.021 1.394 88.883  iF M
0.252 0.674 0.068 0 1.148 4.412 0 68.405 0 2.084 78333 Uidrdh-
Q2021-143 e
0.7 1.137  0.138 0 0.847 5186 0 70.828  0.031 2762 83298  VAEHHME
0.133 9.615 0.171 0.15 7.379 2315 0 39.428 0.042 5.759 74.047  WidEhye
Q2021-170 0.528 9.696 0.243 0 5.628 2.347 0 39.506  0.06 6.544 76.032  WiFHhE
0.525 16209  2.902 0 9301 2599 0 37.89 0.119 6373  87.170 fha

—
150KV COMPO

100pm JEOL
NOR WD

2/202:
14:45: 06|

B2 P07 iS5 Sk DI E
Fig. 2 Close symbiosis between pitchblende and pyrite.
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Fig. 3 Electron probe backscatter images of titanium-containing uranium minerals.
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s BEWHE L&YY Uo, Bl giit

Table 5 UO, distribution statistics of various minerals in Qianjiadian uranium ores.

WA K — BHAL AR T Bl — Hh RS>
(%) (%) (%) (%)
4:.‘4)‘_%_ 6.5 0.012 e 0.07
VEE S 21.6 0.04 0.79
KA PN 19.43 0.96 0.043 0.04
it 14.28 1.37 LA-ICP-MS 17.94
A 14.67 0.044 0.59
£
BRIRER I M A 7;;:;;; 47.86 10.3 1.43 HLF A 47.86
wEg 0.85 0.036 LALICP-MS 0.36
BRAR EAL IR NS INEED 12.80 0.91 0.022 0.23
HAbER A ALY 2.49 0.42 B ARF RPN 1221
W 11.6 0.048 LA-ICP-MS 0.43
AHRRED S5 AL 566 5.64 1.20 B ARF RPN 5.23
SRR 1.83 26.88 278
Wit 2.7 59.35 ML IREE 9.07
Liiizal 0.94 4325 2.30
FRIEA MmEA 14.25 1.42 0.77 0.06
Hewhina 0.8 0.13 EEEEEN e 0.01
R 0.97 0.18 0.01
erel 1.54 0.19 LA-ICP-MS 0.02

Semi-Quantitative Analysis of Uranium Content Distribution Ratio in a
Sandstone-Type Uranium Deposit in Songliao Basin

LIU Mingyi"*, WU Bailin"", YANG Songlin®, HAO Xin', WANG Miao"', LI Oi",
LIN Zhouyang', ZHANG Xiaorui'
(1. State Key Laboratory of Continental Dynamics; Department of Geology, Northwest University, Xi’an 710069,
China;
2. Xi’an Center, China Geological Survey, Xi’an 710119, China;

3. The Exploration and Development Research Institute of Liaohe Oilfield Branch Company, PetroChina, Panjin
124201, China)

HIGHLIGHTS

(1) The step-by-step chemical extraction method is an effective means of quantitatively testing three adsorbed and

two bound uranium minerals in sandstone-type uranium ores in Songliao Basin.

(2) The electron probe microanalysis can be used to identify the occurrence form of independent uranium minerals
in ores, determine the composition of uranium minerals and determine different types of uranium minerals.

(3) The three testing methods of step-by-step chemical extraction, electron probe microanalysis and LA-ICP-MS in
situ microanalysis can be synthesized to calculate the content of uranium in different minerals in ores, which is

an effective method to semi-quantitatively calculate the allotment of uranium minerals.

— 230 —


http://www.ykcs.ac.cn
http://www.ykcs.ac.cn
http://www.ykcs.ac.cn
http://www.ykcs.ac.cn

%2 KBS, 45 AL G HRD 2 BBl ol 25 ek 70 L 491 2 i A %43 4

ABSTRACT: The Qianjiadian uranium deposit is a complex-metamorphic sandstone-type uranium mine located in
the southern part of the Songliao Basin. To determine the state of uranium mineralization and its partitioning in
different minerals, petrographic identification, uranium chemical step-by-step extraction, electron probe
microanalysis and laser ablation inductively coupled plasma-mass spectrometry (LA-ICP-MS) were used. The
results show that Qianjiadian uranium minerals are predominantly in adsorbed state, accounting for about 80% of
the total uranium content, of which 47.86% is in carbonate minerals, such as calcite, 17.94% in clay minerals, and
12.21% in iron and manganese oxides minerals. Combined or uranium-bearing minerals account for approximately
20% of the total uranium content, of which stand-alone uranium minerals are dominated by pitchblende uranium
ore, which accounts for approximately 9.07% of the total uranium content, and a small amount of titanium-bearing
uranium minerals and uraninite, which accounts for approximately 5.08%.
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