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Research on Supply Pattern Changes and Future Demand of Global Cobalt Ore

ZHOU Yuan-yuan, ZHAO Zi-mingb<

(Institute of Strategic Material Reserve Management Technology, Academy of National
Food and Strategic Reserves Administration, Beijing 100037, China)

Abstract: The global supply of cobalt ore was highly dependent on the Congo (Kinshasd). In 2022, Congo
(Kinshasa)'s production accounted for about 72% of the world’s output, with the main focusing on mining
high-grade copper cobalt ore in the open air. After 2020, the production of cobalt from intermediate products in
Indonesia’s nickel hydrometallurgy continued to increase, accounting for 6% in 2022. The global cobalt
consumption structure is mainly in the fields of batteries and high-temperature alloys, with a combined
production of about 83% in 2022. According to our prediction, the global demand for cobalt will reach
249500 tons by 2030, and after 2023, the global supply of cobalt ore will reach over 250000 tons. In the
future, the global supply of cobalt ore will be able to meet consumers’ demand.

Key words: cobalt ore; supply; consumption structure; demand

YR B HI: 2023-05-06

EEWB: P REAZFERIFBE T AR5 # LI (ZX2217 ); EIZAR &R 546 & R B =0 se e B AR I ifAs (2X2243)

Supported by: Fundamental Research Funds of the Central Research Institutes (No. ZX2217); Scientific Research Institute of National Food
and Strategic Reserves Administration unveiled the Project (No. ZX2243)

EEEN: FAEE, &, 1984FNE, Bit, SPIRIN, BI507 N E RS iR B bR, E-mail: zhouyy@agsac.cn
BRAEE: BT, B, 1968 4E A, Ik, BFFETr 1 A 1 5 s 1y 9 A4 1 B2 Se il . E-mail: zzm@ags.ac.cn

222



315 20231F E5H
B+ 30 BFEEH

. oo
IR il
7] ~ [
SCIENCE AND TECHNOLOGY OF CEREALS,OILS AND FOODS

FrETT—
REFUKRENDRES

BOZMORERRE AR, SRR R, T
DLy, BA RAFR R i beng R i
RG4S MRASA . WSS U AT R
RHOEZY ™, WKW, KE. BA ., hESEE
A CHER 7 44 B0, 2014 4E LISk, SNTERTREIR I
IR ATFL . FARAIKSE 3C 77 LY
WEIF, PR K, M 2014 4EAY 9.3 J7 t 1
F 2022 4F 1Y) 17.7 T3 t, AEIIHEK 8%, — LK,
SERESH LR R AR BRI (42 ), 2022 4FRIIR
(%) PR 528k 72%, HifE bk EE R L
T, EORIER—HED, B RIRE A
LRSS DR o T R A Bl 4 4L AR SR 28 A B R o
R oE AU T, AR SCAE A T 44T A
Sh RN LIRS R AR Ak . AR T SR BUR Rk
P R R S s v o2 SR R S A R
JEAR TR A E
1 FIEHER
1.1 £BKFIFERER

A B O TR, AR 28R
TERE . B MR 0 R, VR, R, 8
ST MR Y A BREE A SRR A A
$ 25 M BT 2 R g, 2022 4R 4 R4 it 1 830
He(&ma, NRD) , NI (4) 400 7 t,
o7 48%, JEH L, %E FE R m A AT,
HIUIRE R ITR Ry 3 5 R 150 77 t, i 18%,
JESE A, DIBRERERALA S 325 EDJE 60 T t,
%, JEE AL, DA hE; E 50 Tt
di 6%, JEEEDUNL, DI HERETOhE; dEEE 26
it b 3%, JESE N B E AR ST 82%.
WAMEE B, gk Bk, hE. B
AL . S B R 45 A A /b it
I3, HPEREE R, 2022 AEHE AR 14
Tt AdieEk 2% (K1) .

35 FE M R A5 )R g, N 1996—2022 4
L ERE %S N 400 J7 t G FE 830 7 t, AEMIGK
3%, EEMKEIENIR (4) . WMAFEAEDE,
HAbE R AR (E 2) o $38 = 5 E A

O ASCHEGT R R AR R A & BT
PRI SRR A AR L RS 2 R R

JRy A AT 2022 4F 2 BREAR TR 19 07 A, 4
B A TRIEAE IR 2 42 48, DREERR RS

450 -
400
400 F —

350
~ 300
250

200 -
= 150

150
100 H 60 5o 87
50 | 26 25
0 1 /§, 1 D 1 g I/,_| 1 g 1 2'_2[ 1 |]£1 1 J
A NG % AR 4
B A QUK § B & R

V’

CEHR AR 5 I BT Jmy )
(Data source: United States Geological Survey)
B1 2022 £ £IREBES T
Fig.1 Distribution of global cobalt reservesin 2022

SR W HE W WA
L E Y A L B
WER O EERTEE S SRR B R (U5
900 -
800
700
+ 600
1§ 500
= 400

CEHR AR 5 I BT Jmy )
(Data source: United States Geological Survey)
2 1996—2022 L kEhfEEHE T E
Fig.2 Historical Changesin Global Cobalt Reserves
from 1996 to 2022

2 EIREH EFSHESER
21 FEAFER

2022 AE 4RGN R 19.8 U7 10, H IR
(%) rof& 14237 t, b 72%, a5 —17; E
JerstE 119 97 t, 5 6%, s KA
0.62 Ji t, 5t 3%, JEE=1i; & 056 Jt,
mi b 3%, JEHE AL FEHEEE 0.52 71 t, (b 3%,
Jo& 56 AN 5 Bl A2 7 EHE44 7 6~10 A7 1 [ 5K 43 3]
BT OAEEILNE . g Sk

223



P TT—
REFURENYRES

% IhBsERE

Y OF CEREALS,OILS ANI

315 2023F E5H
T 30 BFEET

. EEIREE, 10 EFEAIHA S 2Bk 94%, £
B o 2022 AREEETI R ZOR ARECR (&)
MERJEPIA R, HAEZ - AT EERT
( Iz] 3"'4) o

B A BT Likfn

JLAIE Hrhn "
2% ﬂuiﬁc 1% A

2059 N2
6%

(BRI . ZHR)
(Data source: Antaike)
3 2022 FEIRET EFEHLLER
Fig.3 Proportion of global cobalt ore producing
countriesin 2022

(BRI . LR
(Data source: Antaike)
4 2015 FELIREFT EFEHLLER
Fig.4 Proportion of global cobalt ore producing
countriesin 2015

SRR AR 2015 4F [ 11.10 7 t B K |
2022 4Ef#) 19.85 J7 t, 4EMHIK R 8.65%., NI
(&) —HR2EKRE KW A H, mabt
M 2015 4E 1) 64%i1 2 2022 4E (Y 72%; IR AH I
PN 04177 tHEE 0.62 7 t, . P,
FEHEE  mER . EAAWHILAE . Sk mm
JEE % B 5 LA SR P B R UE , AR, &
RS  E RZ h AR R R EN e, Bl A

2020 AETF AR BER AL A, 7 i A 0.06 1 t 3G & 1.19
Tt BRIF A eRes o RE AR (E5) .

2020 AFLATE, AERELDT i AR R R
(4, 2020 4F LU BEAE BN e BRI 16 5 v H] i
AEALEE (FIFR MHP) PERR B AN, Kok 7e
SERENHER Y o R AW R, T Bl AR 4
BREN LA JR)

L w— 1
w RPN SRR
LT - L R

— 1y - %ﬁ%
o R - T —o- B
- E {5
R E LR e e

200 000

180 000 |

160 000 |

140 000

i 120000 |

% 100000 |
80000 -
60000 |
40000 |
20000 |

0
2015 2016 2017 2018 2019 2020 2021 2022

(B IR . EBREE KR ey )
(Data source: Cobalt Development Institute)
B 5 2015—2022 F 2T £ B EH LT UHIE
Fig.5 Historical change data of global cobalt
production from 2015 to 2022

22 EIKSHH EF i

SEREE AL R AR, 2022 AEFT LK
Ml = A4 Bk 52.7%, HibHER S — A
5 AL AE PR Al 2w e v RO R IR A |,
P2 4Bk 229%F1 10.6%, HE Al 3% FH4H
NN o e Rl S R S o | S8 /A B 2
AN 21 E A TR VAN e+ o 4 Bt o8 2 A )
(%1).

R ABREY BRI, B Hhn;
P HE AAEXT SERR B B, ZENIR (4:) , W& FH4H
LN (45 ) (%) Tenke Fungurume Mining ( TFM )
IR G0 H AR (4 ) Kisanfu (KFM ) I
H#H T 2023 AFEE ™, WHEg e~ &
45 T3 ty BRI A MR R0k 2 w8 5 S
Boss T H , SR SH 7 H BH AR i FIUORH il &0 010G o




531% 20234 510 % P — FEFT—
BF) 30 BEET SCIENGE AND TEGHNDLOGY OF GEREALS 013 AND F000S BErABNYRES
K1 202 ELREBHT L0

Tablel Major global cobalt production enterprisesin 2022 t, &JFE
75 N H T ER 2022 47 el

1 B b WIS (4:) 43800 ok
2 R 7% Y5 WIS (4:) 21 000 il el
3 % FHAER MR (42) 20 286 4

MR (42) 5300 il
4 RS €2 5000 O LR A
5 A (8l 5 A BR A NI (4) 9000 Gkt
6 PR 7= B IR A BRA F NI (4) 6 500 M
7 T 71 %) OBI Bl 5500 L HHETRIE
8 IS WIS (4:) 5000 il el
9 LR WIS (4:) 3368 il el
10 HA A LA T JL A S 3300 21 HART IR A
11 R4 MR (42) 2434 il
12 L2 S5 ENJ2 600 AN R LR TR7 R (ap /N

CBORRIR : & AR, LR

Data source: Annual reports of various enterprises, Antaike)

EJE S A 2 B 32 O BB AR M b 1] E R
RS (AR MHP) . MHP H i £ A b 5 4
P BB R AL, BRI, RRBERIE B
EEPOR TR, HHAE AR, R
REGH AT RERS, ENJE AR IR R T B B
ARSI B T8+ J7 o ARKENJE Al i fg i — I IS
P AR A RAR SR, P B TR BB RO
AR A ] 0.78 J1 ty o E AR Al AR R
AR A AL I H - o Ik B2y 107 ¢, R
AR FENJE T SEFRTTH 7 5 0.26 77 to

2022 AF A ERAEG DT 1 19.85 T t, A LN
A (4 ) FIERJEFHE 4, Bt 2023 4F LG 4
BREG AR A F] 25 07 t A B

i
3d3
ME WM s

11% £3k2010
(BAERIE . HERHE)

(Data source: Cobalt Development Institute)

- d5 N

2%

£NHlATE \
2% _\

5

3 HHEFEBER
31 EIKHFEBEBEFMR

P [ Pr &6 & B P 2 ( Cobalt Development
Institute )4t 11, 2022 4F = ERESTH 9% &k 17.7 7 t,
HL A0S0 FH o 75%, SRS —; RS 4G Y
8%, fEH—; A 4e. &NATHLY 3%, &
55 =5 W RN T AR STER AY S 3%, JEAS I
AR SeRR/TER . RETER R b 2%, R
W, AP 98%. TEAERH BEIR I
R AT BT, AR T AR R A T B K
PR, 2010—2022 4F i 5 F N 29%42 5 2]
76% (&1 6)

W Bhe/ Wb
3% B 4 P
fef | AOR i

2% 29 FAih

8%

£FER2022

6 2010 £} 2022 F£ £k iH FEMITEE
Fig.6 Comparison of global cobalt consumption structure between 2010 and 2022




P TT—
REFURENYRES

.
WAL

315 2023F E5H
cenens, T 30 BFEET

Prh A A48 Tk giit, 2022 4
TR 11.9 7 t, 2548k 67%, AR
— RGP, v b AR A R AR — S
87%; & &S ., b 4%; MBA S EH =,

fetid !

305 . (R

°\ age Hit
b HEAH 3% 3%
6% 5% ‘

201041

BRI . A EEE T e)
(Data source: Nonferrous Metals Industry Association)

o7 4%; RETERORL . EIRT] . BRI BE A0 b 2%,
1%F1 1%; &A1 AT ETH T 0 99%.  Hi it S5k
2 35 A S v [ A6 O O K B PR, 2010—
2022 A% 40 5 M 629%42 = 3] 87% (& 7).

HEAEFR

. 1% Bk
FES gy pon
2 2%

202241

7 2010 £ R 2022 EHEEBELEN
Fig.7 Cobalt Consumption Structurein Chinain 2010 and 2022

i 5 [ TR A ) (USGS) %l , 96 [ 4l v
FHAR 5 KA S A5 R E YRR, SR AL
FEIH A SR G S0, 2022 4F 35 [E B 2
AT EiREaas, T HE CHUR R L3
B, 295 40%; fh2eJy E N H i 35%, Hifth4x
Ja& N T i 15%,  FH D00 R s I P 1) A
A4 10% ([ 8),

ERE4E
Hihé)E 10%

BLA l
40%

i G
£

35%

CHEE AR . 5 [ 3t 5T el £ Jeg )
(Data source: United States Geological Survey)
B8 2022 FEXEHHELEN
Fig.8 Cobalt consumption structurein the
United Statesin 2022

2010 4 4 BRETH 9% 5 6.5 77 t,2022 44 17.7
Jit, K 9%, Hrh 2010—2014 4E7E L.
SEARE AN . EiCASHL N . B AHALSE 3C R
WA SRR T, 2ERENH TR, M 6.5
Tt 3] 10 J7 t; 2015 4ELUG A EkHRE IR 4L

P R, TR TR A R A SO 1L Bl
PR MR RS Ty o BB g Nl T
BRI R PR . MEARHR . REMERDRL SRR SR
R R AR E (18 9),

200 000
180 000 [ Hi
160 000 - AT
+ 140 000 | — AR
& 120 000 - — A )
sz 100000 -
80 000 -
60 000 - — A4 SR
40000 ATH
20000 | —
0 —
O N e N N g

DAPAD AP AP APAPAD AP APAP AP

(B ARIR : SRR )
(Data source: Cobalt Development Institute)
B9 2HHMEREMTMEERENETL
Fig.9 Historical changesin global cobalt consumption
structure and total consumption

32 ZIKFHAKRRFKREBER

SRR P U T DL A AR R = R A 4
hE o B ETLETRAE . BV RRER ( =JTMRh)
LM TR Y TE AR AR, R R AR A 52
T 3C s CHHEAL, il BT ),
BAEVERIREL ( ookl ) EEH TR REER A
JrH M AT = ST R TR R AR 4

226



315 20231F E5H
B)F) 30 BEET

.
WAL
e e s

FrETT—
REFUKRENDRES

AR RN S B, ARk TR A B KA
BB, AR Z Al 2 R B AR 32 8 T 4 1 B e R M1
B = JCIEMCAE, AHTR)HT FL i NCM 81 £ Hi it ]
B JEA L NCM523/622 f—2F, 2020 4F),
NCM811 £ it [ FliZ AL He Ht, R AR 41 ]
FhE M 2020 4E 1 7.5 kg [ % 2025 4E1Y 6.1 kg,

B FHL . 210 A H i RECRS 7 i A3 B
CEMMEELT T REHEWERZE, tizté
TR BEE R RET I g Am ], Hit
ARG, ET 3C Hoid = 5 2 e 4,
RIAEETE 3C 7 AT A ko T B,

2022 AE R kML A\ TR I MR B 75, FERAL
il 1 BT S T R R K ek, O
— 7T, BBk S BUA R IR, 98 K
W H RS E R TR B A, WAL TE AR
A A SO e B K 12%~15%,

WG S MmaeNa TR, e, M.
HEALTR) | WL PR b R 45 A4 Gt 5 4 1 AT 4 iy
FaE S

2022 AE A ERENTE P 17.7 J7 t, FL AT
Bl b7 75%, M 3C LM% i 28%, 297K 4.96
Jit, shfie b HAs 5 47%, 4 8.32 77 t, ik
G e ML SR N 4.43 77 to RIEEFRGE
U85 |EA T 2025 4F4xEk e 3 2284 ahok k2
1500 J7%#, 2030 4Fi5 %) 2 300 4, anifdic g
FHAG B 6.1 kg 1144, | 2025 44k 78 5 BE TR 75 2440
BWIHFEZ 9.15 J7 t, 2030 4FN 14 U7 t, FEN L4
£ 3C b rgTH g . E RS e U LA K AE G 4
WHTHFE, BTt 2025 4F Bk e TH 2Rk 5 21.3 1 t,
2030 4= 24.95 Ji t (& 10),

301 :
}E 20 i
& Woa S sk
, 15+ :
K !
o :
° /
5L :
0 lllllllllll ; |||||||||

10 2020—2030 £ £ Bk Eh 5B K
Fig.10 Global Cobalt Demand Forecast from 2020 to 2030

4 FEZR

(1) BhTEdbEk bAoAz, Bl ek 55 06 53 1
Er, NIEZR (&) 29,5 28k 48%. WAFI
it 25 18%. ENERVEIAEEA Y 7%; HHE
PR ES, B A A ER 2%,

(2) SERESTHER T DINIR (4) SEET
W BN R VGV R, 2023 AEE R AR Y
di2Ek 6%, JEEE A,

(13) AERESTH 9% 45 H DA A Tt R 3 R 4 40Tk
R, 2023 FEFHE G IHA L 83%.

(4) MRYEASTHT I, 2030 4 ERES TR &
4 24.95 J7 t, 2023 4 LLUJE ARk g A 2 25
Tt UL, RREEREH LN RE T oK, 5%
JEAERES R IO, BTN R 2

gi b, BUROR B A A BR A 0E0 8RB
Wi A% Ak TR AL B LB I, KT HE T G
FH . itE— 2040 R A A3 24 7 b RV G 4R 1 vy
T

SEZ WK

[1] RS, 2R MOREX, A R AR SRR SR AL ) R AT
[9. *FES b, 2014, 23(12): 16-19.
ZHOU Y J, LIY, LIU Q, et d. Analysis of cobalt demand
trends and brief supply in China[J]. China Mining Magazine,
2014, 23(12): 16-19.

(2] XU, BRI, RREFIRETIEAT. E LR IR,
2020, 10: 27-33.
LIU C, CHEN JB. Analysis of the global cobalt resource supply
and demand situation[J]. Land and Resource Intelligence, 2020,
10: 27-33.

[81  ZEWufh, EZ. SBREGHEAEN BUR AT, o BE LR
AR, 2018, 36(7): 102-103.
LI CW, WANG J Y. Analysis of the current situation of global
cobalt resource supply[J]. Comprehensive Utilization of
Resources in China, 2018, 36(7): 102-103.

[4] U.S Geological Survey. Mineral Commodity Summaries 2019[R].
2019.

(5] Z&FFL 2022 44T K SRR R]. 2022.
Antaike. 2022 Cobalt Market Development Report[R]. 2022.

(6] sk, EREPHETRESKBUITED]. b E R
(dkxT), 2020.
ZHANG Y B. Study on the competition pattern of global cobalt
resource demand[D]. China University of Geosciences (Beijing),
2020.




FEVEETT—
REFURENYRES

?ﬁ IGHEEEE

SCIENCE AND TECHNOLOGY OF CEREALS, OILS AND FOODS

315 2023F E5H
Bl 30 BEET

(7

(8l

(9

JEHE RS, B, AR, S B IRHETR AR R S AR R
53], HhEwBE, 2019, 28(7): 65-69.

ZHOU Y J, LIANGH F, LI JW, et al. Supply and demand patten
and overseas layout of cobalt resources[J]. China mining
magazine, 2019, 28(7): 65-69.

UL, BRICEL, B, S BEBTIRIUIR MK 5-10 4R R IE
PIHII]. T E L, 2023 1-17.

HAN J, CHEN Q S, YANG X S, et a. Current situation of cobalt
resources and analysis of supply and demand situation in the
next 5-10 years[J]. Geology in China, 2023: 1-17.

TRRKER, dtts, TEMS, 4. BETH B0 AT A b B IRt
TIEH. FHE TR, 2022, 40(21): 120-128.

XING X R, TANG L B, WANG P, et a. Supply and demand
situation of cobalt resources in China based on material flow
analysig[J]. Technology Review, 2022, 40(21): 120-128.58

#FiE: AW EAERITIAREM (http/lyspkj.ijourna.cn), H

FERIR . 57, Al R AR T AR




