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Abstract

At present, trade frictions all over the world are intensifying, leading to concerns about the security of criti-
cal mineral supplies needed for strategic emerging industries. Major countries in the world have formulated criti-
cal mineral strategies to ensure supply security. Based on summarizing the list of critical minerals in the Western
developed countries such as the United States, the European Union, and the United Kingdom, this paper summa-
rizes the overall characteristics of critical mineral strategies in these countries. According to the world’ s supply
and demand situation as well as China's mineral reserves and mineral resource characteristics, the authors divide
critical minerals into’ four categories, i.e., China-dominant, technology-constrained, price-constrained and re-
source-deficient, and put forward some suggestions: First, the macro-management of the China-dominant and
price-constrained critical minerals should be normalized. Second, increasing the R&D of the exploiting and smelt-
ing technology to improve the utilization of resource. Third, extending the industrial chain to develop high-tech
and new materials. Fourth, strengthening the resource-deficient critical minerals exploration and making full use
of both resources and markets.
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Table 1 Critical minerals list of the USA
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Table 2 Critical minerals list of EU(2017)
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Table 3 Critical minerals list of the UK (2015)
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Fig. 1 Economic importance for the USA versus the OECD as a whole(after Renaud et al., 2015)
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Fig.2 Economic importance for the EU versus the OECD as a whole(after Renaud et al., 2015)
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Table 4 Some mineral import dependence in the USA

share of imporot from China (2014)
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Fig. 3 The numbers of times a country is the leading global producer of an element or element group of economic value
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696 o

i

b Jt 2019 4F

B, 1%
WEE T, 1% BB, 1%

HA, 1%
BUEE, 1%
B, 1%

SR, 1%
EH, 1%
BH, 2%

MR (&), 1%

FE, 23%

WRFT, 3%

Mk, 2%

K4 g [ XU 07 K U5 E (hitps://www.bgs.ac.uk/min-
eralsuk/statistics/riskList.htm])
Fig. 4 Countries accounting for largest share of EU
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Fig. 5 Relation between byproducts and host materials
(after Nassar et al., 2015)

A7 FEl W-Sn-Mo-Bi " JK 40 J1 i (Mao et al., 1996) . [N
527 ¥ (%) Fe-Sn B K 46 J7 i (Zhou et al., 2012) Fll kK
5 Fe-Sn " J& 17 J7 i (Zhao et al., 2019) , H1[E &%
WA 5 i R (248 R 22 5002 R A B A H T
ARG FARMESZE RN TR o A HET R A4 TR
i DX R R DA 2 B A AT 1 () R B e, {H i T
AR, 1 e LR R A o R v R AR M S5
[ a7, S e E AN B D3 AR R
il 77 el RN AR AE I BRS80S g+ R, Bk
PRUR S R YR, R A R R
TREEAT R R A o o SR 2Bk R
IR, EA5HARLEE R hERT A5 (ES
PN - T8 B - PG 4 DX B O 10 7 M A (] B AR
2019) AH R f R ER AR, SR, R RE T (A 2,
TR A &, KBTI R MEE AN
33 TWIGHHR

AT PR R EAE R ROK (HR TR Y
FE R AT T 5 SR AT R, 3t R A ™ B A
ML R R, FEATHEBR R B SRR B
U8 PABR ], H B S R R S DOR] A
ER AR 237 (2 H,2012) SR, #4 JEBE
TR AR S A B R B R P B R
S, v [ A B B R 0T RE R T 3000 t( B LAE,
2019) ANFEXMH A — 50 1L H A PEAE Bk 48 JL 1l
(STEXMH A =k B AR BRSNS L i
B H A A AT AR 10 t 22 47 (BT A ,2014) . 1EJ&
i AR AN, 4 R 25 A Tk, LT
T E R R IR IR 7%
34 ZRiREHRE

AT AR T B R BRI, T
MESMIE T, B HRER B TG R R S
il . v FE AL IR B =, 4 BR FREG  R E EA
FE AR ML (42 ) -8 b /D 5 R A 7 (USGS,
2019) ., &b FPARE, 3€ [ P ERAC &L A7 G A K R A
L EEHARN A RRE, Rk EE ST
AR I A AR 5 AR 28 mIAE AR NILR (42) -8
LU 5 VAR B AR A 22 KA L, R R
FERD, v [ A 1) S TR AT BB AT B 0k . SR,
& RAHIGIT R A AAAR B

4 X R E

KW = Z P LASCHE, = T A M E R BHL



H38% 444

BRSO R —— PRl ) 5 S 697

BT Z I o B FL SR A R B R A
W 7= 1 T R TE R 3G o, 5 2507 AU e S 2
El N IR e ST s AN A S-S E - DADI /I S
SR P ROR A B SGHE B R R B P A A
ko KT HATEMAIMNER B LI R,
41 BUEUEENE,BRAFTSEXEYT FHE
[FREFER

KHILIK , o [ 45 R 3 SR = R Ak T
BRAT R RS, REGE H oF h E 24 AT AfE
H o FSROCHD I T E A E R R AT L
Sy v B BB R ZE S AR A SR A S AR, T LR
B X A0 S R e A AR BRI 24 5 2
WA B B A TS 28T PR A B AR . X
TR 4 A /N A 1 i i A BREA T R A A R
AT TS O 1A T R S5 A I G S G P
B 7= i LA SR S I AN [R) R AU AT AR b R R0 24
HEST G — A E R A%, B L R P AL AR R A, B
BYEE DL R SRR PR A TR A

Ak, 55 A B A 4 B R E S A4 A
LB REIG N . P E R TR R, P
58 DR AR, JE [R5 3 ifil HL PG J7 B KX 4E WTO f
UAHRIE . SUUAX L, i E A A AR B
WA FE IR KRN A 77 A B A 21 100 7T, 76 2
W T AR IR B H R AYAEIE 900 7T, 247 [El GDP IR
AZ590 T3 42T, WAy 7= i 18 9% 35 35 21 3 144t , XF
U, AR IZ A TR X 58
4.2 fRSREEREVXEY FHEIE, LA AEMRIE
T B

TR FH R o R PR A T A R 1)
22 AR IR 2R . 1BV — R REPR
], E AR G R S AT R S B O
VRV, R AR B e 08 . il 78 K242l
M BUKCR R EEE 580 h R— R R4, SRk
PR B 072 HA ISR, 488 W 1 K (Mao et
al., 2018) , FEIZHL X IT & R et o8 Fith A , 45 22 % 91
— R E R R TR, P E MR &
ME SRR AR, R 280 RS
SR - A AR A DG T 7 v ) 5 D s
TR, 88 28 Ak AN [R) B AR A 3 B A RSV T 24 AR
P 5 IR U R K Bl Tl 42 25 b S =R, B A L 5%
AN TR B AR P e R e el b R A R S
WFFE RS2, 2 W e UR s 7 , A R e B I i
LB R SR

43 MRAOERGERAHER, REZRFIAEX

AT B R SR R — R A A
Z IR MERER, 8 RSB T o R . R
I e v BORAEVE 2 07 AL T [ B e it , B 40
Se 7 AT IR A AR K S 2 1), il s Xk if
B AN A R R e B AR IR BT IR X
THERE R B[ A7, 15 e AR TT B 4y 2 bk
I, WAL Y, 1R IRAF IR, O A A i
PR ST FERR o BT — SEE R IR, 1 5 5 il
W)=, B ME e 1 B IR AN 70 B RS IR B, 5T
S E BRI R BRI
4.4 FEfRFEALGE, B A& S A5 S M AN(E ST A AL

S R E R Z RO ™ 5 I HA R
S HN)  ZRPRHIN T RE F7 , (E7E w5 S A4 L R 24 A4
FHIE A D5 AT SR 55 o ST, o IR AR Tk 45
R N e U3 S AR Q0T , O RO HOR KBl PR
HR SRR A T 2T 55 o RS TS I A
FERTERE WA B AT AR S 508 A
TRAF U AR, ) R RO Tl K e

Reference

Huang C, Chen Q S, Li Y and Liu Q Y. 2014. Discussion of world and
China rhenium resource demand in 2030[J]. China Mining Maga-
zine, 23(9):9-11(in Chinese with English abstract).

Huang F, Wang D H, Wang Y, Jiang B, Li C and Zhao H. 2019. Study
on metallogenic regularity rhenium deposits in China and their
prospecting direction[J]. Acta Geologica Sinica, 93(6):1252-1269
(in Chinese with English abstract).

Mao J W, Li HY, Shimazaki H, Raimbault L, and Guy B. 1996. Geolo-
gy and metallogeny of the Shizhuyuan skarn-greisen deposit, Hu-
nan Province, China[J]. International Geology Review, 38(11):
1020-1039.

Mao J W, Xie G Q, Yuan S D, Liu P, Meng X Y, Zhou Z H and Zheng
W. 2018. Current research progress and future considerations of
porphyry copper and granite-related tin deposits in the Circus Pa-
cific metallogenic belts[J]. Acta Petrologica Sinica, 34(9): 2501-
2517.

Nassar N T, Graedel T E, and Harper E M. 2015. By-product metals
are technologically essential but have problematic supply[J]. Sci-
ence Advances, v. 1, no. 3, art. ¢1400180. [Also available at https:
//doi.org/10.1126/sciadv.1400180.]

National Security Study Memorandums (NSSM). 1974. Critical import-
ed materials: Study of Ad Hoc group established by NSSM 197/
CIEPSM 33, US Government (Nixon Administration) [EB/OL].
(2009) [2019-06-30] http://history. state. gov/historicaldocuments/
frus1969-76v31.



698 o JZN

b Jt 2019 4F

Peng Z. 2012. Research situation on recovery of rhenium frome uraniam
ore[J]. Hydrometallurgy of China, 31(2): 76-80(in Chinese with
English abstract).

Renaud C Simon D, Maria G and Thomas B N. 2015. Critical minerals
today and in 2030: An analysis of OECD countries[EB / OL].
(2015) [2019-06] https://www. oecd-ilibrary. org / docserver / 5jrt-
knwm5Shr5-en.  pdf?  expires=1561448031&id=id&accname=
guest&checksum=42CB2FC35D967DA03D2AE89448552CD1

Tang J R, Yang Z X, Zhou P and Shi J F. 2014. The progress in the stra-
tegic study of critical minerals and its implications. Geological
Bulletin of China[J]. 33(9): 1445-1453(in Chinese with English
abstract).

U.S. Department of Commerce. 2019. A federal strategy to ensure se-
cure and reliable supplies of critical minerals [EB/OL]. (2019)
[2019-06-30] https://www.commerce.gov/sites/default/files/2019-
06/Critical%20minerals%20strategy%20final.docx.

U.S. Geological Survey. 2019. Mineral commodity summaries 2019
[EB/OL]. (2019) [2019-06-30] http://prd-wret.s3-us-west-2.ama-
zonaws.com/assets/palladium/production/atoms/files/mcs2019 all.
pdf

Wu R Q. 2017. Lithium, new energy material: Analysis of resource re-
serves and supply-demand situation[J]. Land and Resources Infor-
mation, 1: 4-9 (in Chinese with English abstracts).

Zhao P L, Zhao H J, Yuan S D and Mao J W. 2019. The Early Jurassic
Fe-Sn metallogenic event and its dynamic setting in South China:
Evidence from Re-Os, U-Pb geochronology and geochemistry of
the giant Dading magnesian skarn Fe-Sn deposit[J]. Ore Geology
Reviews , Doi: https://doi.org/10.1016/j.oregeorev.2019.102970.

Zheng M P and Liu X F. 2007. Lithium resource in China[J].Insight,13-
16(in Chinese).

Zhou Q and Du Y S. 2019. Ancient natural gas seepage sedimentary-
type manganese deposit in South China[M].Beijing: Science Pub-
lishing Press.1-311(in Chinese).

Zhou Z H, Mao J W, and Lyckberg P. 2012. Geochronology and isoto-
pic geochemistry of the A-type granites from the Huanggang Sn-
Fe deposit, southern Great Hinggan Range, NE China: Implica-
tion for their origin and tectonic setting[J]. Journal of Asian Earth
Sciences, (49): 272-286.

Mt F 325 25 3Lk

BN, SRICE, R0, R L. 2014, 2030 4E 4Bk % v [ Bk e i A ok 44
BT HE T, 23(9): 9-11.

WL, ERLL, B TR, A58, X, 2019w Bk M R R
AT R[], MR, 93(6) : 763-775.

AR, KB, B 2014, A E AR A B T[], Ho B
%,88(12):2269-2283.

B 2012, A RDICRR (O I 5 0E J 0]. 1BV IG 4. 31(2) 1 76-
78.

JE A A, FT R . 2014, E AP SCSEDT 7 GG BT 0 2 B
HEOR[D). # BT @, 3(9) : 1445-1453.

ZGRPR . 2017, H e IR RHR 8 U A ek S AR R S T (9. TR 4
TN, 1:4-9.

HAEF-, X E 5. 2007, PEGERGEED].  BrE=E, (8) :13-16.

JAB, Hm R L 2019, AR KRB IR VTR0 [M]. db ot B2
A, 1-311 38



