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Fig.3 Uranium resources of major uranium producing
countries in the world"
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Table 1 Output table of the world's top ten
uranium mines
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Fig.5 Uranium production of the top ten producers
in the world"®
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Fig.6 Global uranium production in 2009-2018
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Fig.7 Global supply and demand
of uranium resources

l\‘/ ‘\/ﬁ—\—\/\ ) ﬁu
i
40 %

V\\AW 2 50 /BE

T T T T T T T T T T ™ 0
2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

E 8 2010 F kA RN & (HESH CHK[19])
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A BT GEE AR K 9 2010 4F4
M BTG 3K, 2018 AR H B/IMIR S L

TR AP S IA A ) 2o 8 1) — R R A
2020 4F- DL 5 2k /01 PR A AR S A 7 i 1 O
T EH T 2020 4 LUG K H B IR 2K 1
THO0, s 2 i — e R R A S, 2020 4F 1 1 LA
ok, PR T 24.63 FET0/EEKEN T 4 H 431 33.25
FETumE , 34 H kIR 35%.  [EIPRIEFREHLI 2018 4
Xof A BR A HL R AL B 1) TN 2 B, 7 e B R A o
F] 2030 4F 2 ERREHL A 1 3 K 30% (2017 4F IR H

=TT/
50 4

E&

45 -

'

40 -
35 1

T R

ik

30 A
25

TN

2 &t S 2t

20 ~
15 A
10 A
5
0

o B PR
Wik

S S 3k

392 GW), BI55%509.6 GW , B AEAR 4 3% 1) - 147 4
KR, MWEI9RTLIE H, 2Bk KRB LR T iR e
RIGHE IS, A2 7= A b 28 ~ 43 SE0/8% , N L firfs:
ot B BS540 0 34 ~ 49 50/, HRTEARIY
B EAR TR LR R R UG MY Z BRI 1)
(B 7= AR FATTIA A X RS IE A AN RN S K
PR A DA B A DA TR AR R K S i 8k
B AH TR 0 Al E U B FOR, A BRAILAS
KB TIEIF AR BT, 1M HATA 18 A I TG
PR SZAREAN A5  BHER T L, R REA E] 14
900 t(#fi S & PEIESLIT) o — HANHY [T, X 2E8 11
RERS DU A B ™= . L, AT = K
i KA LA, S BN R, 4R R 43
i L AR 7
2 FR B AL R T Lo B
2.1 REMEEREFRR

KEC R RERAG 5 B =R A
RV IR KR R R VR S A A, Herp
b5 R PR i A A R R A
TEUR LB 45.51% , RO R A BT,
21.84% , PR KA 15 16.38% , At A R aha 4
8.14% , HAh 2B M2y 15 8.13%, Fe = T A W b
RV IR 2 A T NG DR AT i AR,
RAATH F B TV AR A,
iy WA B e U 2w i OB BN N N NN )
BAZE M Gk PR 2 A e A
W G b AT 2 M 55 R J B T R 2 50 I
YRR R, BT AR I T 10 24 R R K I Al B
PRE24, gt A% i 2 0l B SR P RE LA s, TR ]

8000 tU =
i
7000 W
6000 -
5000 -
o "
40004 IT !
7 o g B
1 % Hl
3000 4 ﬁ ;}g % 123 ﬁ 5
& 3 s % ¥
2000 - xox M & R
1000

B9 £IRFZEMT L&A (HE S&P HHEE"")
Fig.9 Production costs of major uranium mines in the world

a. SRR RAHAT LA A s b, SRR B 11 2018 47



30 1¢

b # Bt

Fa4t

T 50 T4 R B R A o 13.7 T I, 5 T S R T
() B R oA 371 J o> [ PR el U e A
L2l S e B W NN VA (A s

2.2 REMBREATER

T KRG A r=4n T 22 60 AR, FEHT
FE B Tl , 2805 1 80 ~ 90 4EAR AR A 10 , i AAS i
20, T IR AR L R TR e 6] Rl B R e Pk
WK A 42 (2020) 581, 2009—20194F, T
[ 8K il 7 B 750 e K3 1 885 2, K T
151%. FE4h e T PGHEM 22 X, BT,
WACE e, ) ARER G, WSS RIS RIBEPT i I, Aok
JUARHA B I Ab A R 30 B 7 [ N 437, B3k
| ARl B

TR B 7= 10 AR AS BB A% i ke Xl s
TR R . R PRBEAZ R R, b E L A b 4%
BT M 3 A R 3 A VR AN I, ARAR TS A A
DS T RE AR AEYUK L e H R (B 5e i
I 525 5 e AT AN AT . A E AL 2014 45
SRAFYNAK LUV 2 A6 385 R LA 0 10 25% B AR, 1™
LT 2018 AFA 524 7 3 2017 4F Hh [ Bl Se W ey 1 o
HrEFLR M S BT 49% 4 AL, 2019 47 H [ il 35
195 EHh1 68.6% M AN, 1% 1 EAEA =, ¢ H Al
(7= BB BEAE 7™ 8 ~ 104F . XoJ [ Ah 9% 5 119 e K%
TP TR A, 2012 4E R AZ AR B A e lR
P e I 4 5E BOVHT LA 90% AN 25 BN, i) 114
W T 2016 4RI UAFE S, 2017 4E 22 2019 47 553
B, 2009 4FEF12010 4%, ) AZ Ak 3 I 3RAS A B
ST H FEK 2L FERR BRI 1L 49% 1AL 45
P AT A 2 1000 t,

TR W , 3 [ 2017—2019 4 K AR ah J H:
AR 21 678 t.18 657 t.12 817 t(H AL
Er AN LLAE P25 ) 2019 4EFR Al A IR LA S5
WA L AR = PR 5 S o AR E 1L A 4y
W1 1 37.8% .49.4%H112.8%, 36 [ A5 114044
I 5 ERAAIR, T s IR E b A T &, S i
PR A ZARET
2.3 HKERAHERIVK R KT E KT

AR E T A R BER TR SRR K, H
AR B A RV R Ab A Rl (R Rk ) r= Ak
XA SRR 3™ s 5 G . TR
(R T NS () A Y H 25 28 i EAZ LR
H 25 B, il 3k A SR 200 3l K Kk e, 7

I R0 3R E R H AL G R S B
AL, FRE 2012 A% HLRE DL 2 & 12.6 GW 7, %]
20194F I HLASHLA K 2 46 GW, BeHLA Ak
AR = AR FEEAEE . EERR TP
SR AT b R RE K R A 202 1) B A5 o
BUE 2020 KT ERZ AL 7 50 GW,

P2 L ARG ATL A S ) TR, S B0 PR R T R
PO G . 2010 4F 8 = gl 97 IR 7 oK & 2 875 t, ]
2019 4FEHAK 5] 9 834 (29 ARSI K % 10.3%, TMF
FEl Al = A 827 38 i3 1 885 21, Al = e I 2%
1% FREMTERIXTIMEAEEE FH 2010451 71%H5 1<
F20194F-80% (&1 10) . M 2% LA A Pkt
T, TR TR X MR AT B 2R i T H i

12000, tU
10 000
8 0004
6 000- 8
—_—

4000- — T
2 000-

—E

2010 2012 2014 2016 20182019

E10 2010—2019 EHE MR X RER
Fig.10 Trend of uranium supply and demand in China
from 2010 to 2019

20194F4 H 1 H SIS ERK HREEE
SRy R XA AE T EAZ R v Rk R R iR s Ay
a4, P EE AR IR SRR T, kSR A R
Mo A TFR E IR R0 H 25 it 45 il
MCF AR A MELASR AL I A I i D R SR A
PERZREAEIR E REIRSS A Y 7 LERAE LT 2018
AETR EAZ LA K TR E R R 1 4%,
F| 2019 4P — b il 31 5% (] 1) ABATE KT
T A e [ R A P48 7K - 17,7 %5, FE 2 [ X —
Eb 1) B 2 R 3Kk 70% , 35 [ R L 7 R ) B s Y
19.3%", IR A% A G IR R A 2 fa] . FRATT T
I, IEH R SR ,2020—2030 4R 3R [E A% H ) DA
FeLAE R RSk, B R AR AR RE S GW
Ay, 3] 2030 4F 4% AR DL B A F 101 GW,
201544 A rhEEBEM SRR, 8120304, FREZH
BEHLAEER L E] 160 GW, #2488 10% 1 H 1. R,
FER R I SN, ASOR 2030 4F i B A% L AR ALAE



24

PRS0 55 - RN fh BRI b 31

B 11 REREREM AL

Fig.11 Proportion of China's energy structure

3 FKE2020-2030 FRAMEREMNR (BELEES)
Table 3 Forecast of natural uranium demand in China from

2020 to 2030 (rapid development scenario)
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Analysis of supply and demand situation of uranium resources
in the world and China

CHEN Jun-giang'?, ZENG Wei'*, WANG lJia-ying'?, YANG Jun’, YAN Guo-giang'
(1. Tianjin Geological Survey Center, China Geological Survey Bureau, Tianjin 300170, China; 2.North China Center for Geoscience
Innovation Tianjin 300170, China; 3.CGNPC Uranium Resources CO.Ltd, Beijing 100029, China)

Abstract: With the continuous growth of power demand and increasingly prominent environmental problems,
there is a strong motivation to vigorously develop nuclear power in China. Based on the data of uranium
resources, uranium production and uranium demand, the supply and demand situation of uranium resources in the
world and China has been analysed. We also made a preliminary forecast on the future international uranium
price. Combined with the development trend of nuclear power in China, the demand of natural uranium for
nuclear power in the future is predicted. Under the normal development scenario, the demand for natural uranium
for nuclear power will be 18 800 tons in 2030, and will be 1.086 million tons in the life cycle of nuclear power
units which are put into operation before 2030. According to the 70% resource recovery rate, the required
uranium resources will be 1.551 million tons. The measured and indicated uranium resources and uranium
production in China are far from meeting the needs of nuclear power development, so more and more uranium
resources are dependent on foreign countries these years. In view of the imbalance between supply and demand
of uranium resources in China, some suggestions were proposed on how to ensure the safety of uranium
resources in China.

Key words : uranium resources; supply and demand situation; nuclear power; strategic research; demand forecast

Application of singularity theory in weak information extraction for
ore prospecting in the Dalaimiao grassland—covered area

WANG lJia-ying'?, LIU Xing"*’, XUE Sheng-sheng’, ZHANG Xiao-jun’,
ZHANG Qi'"?, LI Guang-yao'?, XIE Yu'’

(1. Tianjin Center, China Geological Survey, Tianjin 300170, China; 2.Key Laboratory of Uranium Geology,
China Geological Survey, Tianjin 300170, China; 3.Shanxi Province Geophysical and Geochemical Exploration Institute,
Yuncheng, Shanxi 044000, 4. Faculty of Earth Resources, China University of Geosciences, Wuhan 430074, China)

Abstract:The Dalaimiao area in Inner Mongolia is an important molybdenum polymetallic mineralization area,
but the tertiary and quaternary are covered seriously, and the rock outcrop is poor, which brings great difficulties
to mineral prediction.In order to predict molybdenum polymetallic minerals more effectively, the singularity
theory and generalized self- similarity theory are used to extract metallogenic information and decompose
composite information.The spatial principal component analysis of the geophysical and geochemical data is
carried out, and then the inference and interpretation of the concealed rock mass and the concealed strata are
carried out, which preliminarily realizes the uncovering of the overburden and makes the extraction of the contact
zone of the rock mass and strata more complete and complete.The singularity analysis of geochemical
combination anomaly in the study area is carried out, and the weak and gentle anomaly in the overburden area is
well extracted, which provides an important basis for mineral prediction in the next step.

Key words: concealed rock mass; weak and moderate anomaly; singularity theory; molybdenum polymetallic

ore; Dalaimiao



