7| dt M BT

B5THEE S Vol. 57 No.5
2024 4F (& 237 #) NORTHWESTERN GEOLOGY 2024(Sum?237)
Sl & ok A, B SCIE, &2 8, 45 UL s X Ak B 9 R B AR AE B b BE 4 M [T]. P b b T, 2024, 57(5):

11-26. DOI: 10.12401/j.nwg.2024012
Citation: ZHANG Zhaowei, TAN Wenjuan, QUAN Xiaoqin, et al. Study on Cobalt Resource Endowment and Its Industry
Chain in Northwestern China[J]. Northwestern Geology, 2024, 57(5): 11-26. DOI: 10.12401/j.nwg.2024012

P 3 X $4 7 3% iR S W 5 4iE A 7= ol 5% 43

AR R, A% TR E AR AA HBA

(1. ARGFEIB AN R 53 5 9286 %, v b 50 08 25 )= VG 28 b SR R A s, BV TE 22 7101195 2. W [ R 4 Hi 5T
SR P AL M R A B, BEVY P 710119)

i OE A2 ARREMXEFF HBREF BREAFHELRERTREE, PTEHALALEK
TRtk Z AL, BT O8% 9 R M AR B o, LA RBREU AT ZFREELTRETIRAZAR
B, AR, IREAMRBEET RAFAEZAR . FEIOTRELR L ERE, BLLEEFT
TRIMAEAMLA, MABRTRT LR P TREN, BT ERMEFT %, 28 R F
RATRFAEET X ARIERAERS .S ENBNERTHAHRAH, e V4T Ry EAL
P BERR T F MR A THETRART LA, £FB3 B R 45 T RLT S
T RA A TSN BRI RE RTBENAREARE, EEBLMR &7 TR LRI, &
ST RR T RS, SN REBLRET TR —F R TS T L, B E
BTETTRRT AN ERT H R, LHERSH—ERT RE ST, 51 AF B4F TR
BT A, RIET T RE R B AR,

KR : 5 TR I R F AL KA A = kbt

B 4> %5 P588.1; P597 MERARARAD: A M E RS 1009-6248(2024)05-0011-16

Study on Cobalt Resource Endowment and Its Industry Chain in Northwestern China

ZHANG Zhaowei', TAN Wenjuan" ", QUAN Xiaoqin’, WANG Yalei', SUN Chao', XIE Chunlin', JING Delong'

(1. Key Laboratory for the Study of Focused Magmatism and Giant Ore Deposits, MNR, Xi’an Center of China Geological Survey,
Xi’an 710119, Shaanxi, China; 2. Northwest Geological Exploration Institute of China Metallurgical Geology

Administration, Xi’an 710119, Shaanxi, China)

Abstract: Cobalt is a global strategic critical mineral resource, which is of great strategic significance to the na-

tional economy, national security, and technological development. More than 98% of cobalt raw materials rely
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deeply on imports due to its scarcity in China, which brings major security risks to the supply of national strate-
gic key mineral resources. Accordingly, it is urgent to strengthen the study of cobalt metallogenic regularity and
to identify the new resource supply areas. Favorable cobalt resource endowment is recognized in Northwest Chi-
na, possessing well ore-forming geological conditions and resource potential, exhibiting promising exploration
prospects. Nevertheless, the development characteristics, occurrence state, enrichment mechanism, and metallo-
genic potential of different types of cobalt deposits remain unclear. Also, the lack of targeted prospecting mod-
els and efficient exploration techniques greatly hinders the discovery of new cobalt resources. Based on a com-
prehensive review encompassing the geological distribution, metallogenic characteristics, ore-controlling condi-
tions, prospecting indicators as well as industrial chain and supply chain security considerations related to cobalt
resources in Northwest China, this paper summarizes the cobalt resource endowment and proposes further
prospecting target and exploration focus in this region. The research aims to uncover metallogenic potential and
identify new prospecting targets for cobalt resources, support strategic mineral prospecting operations, lead the
new discovery of cobalt resources, and enhance the capacity of safe supply and guarantee capability of cobalt re-
sources.
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Fig. 1 The sketched geological distribution map of Co deposits in Northwestern of China
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IE . KRBT IRE Si. ALFIG, 1M 3 786 8 i k% /
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559 18 1 B BPE A5 8 T A AT REAE A%, (HR BE O 0K T
150 °C . A AW A TE & i) PO TR AR 82 Hh AN T BB &
FEHEZAEM, BrAE pHEAER & o LRV, X Co Y
R B E Y, KK & CUL HS i OH . fE Sk
YIS N 1, BBTE T 0.001 F1 Co #FE N 0.01M £
PR, BREEIRE 25 °C, pH{H N 1~3.5 if, CoCI'J&
FLAH; pHAE N 3 B, CoCl" Fl Co™ 43 51 >60% F1>20%;
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AT BV AR AR A

FEIE R AR AE R, NI 02w O A B 1 XAk
AR, T 2 2 3K R B AL ) 0 A 0 2 AR s AR TE AR
AR 32 B R K R A, DR I e AL R B A Ak 4
A BRI A B B I AN B S T 1 KUk A g R
RERHIKE TR, R T 3R ARG R . AT I,
KT I TUTE, B4 FO, 3G, B4 pH {HIE N, &
JE AR 3 B I R 2% (Vasyukova et al., 2022) . #4
W R AT U B ALY | B A0 A R A4 e ) 45
Bo BRI, 48R 2R IR TRAL Y . mhikd)
AR A0 AL HAEAE T BT R, 0 JEE 4% 5 A7 BT P8 /R i
XA R ET = X, A A RE20 Y2
T BRES AT GRS TR AL R R, X e Y vE
AR ZA fO,. pH. S BTG PRI AR TGP . 5 s
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il AL 3R AR Y S R AR 22, AT DL K =55 RN i i
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pH B FEAR, Bl v A A I A AR R0, T 1 B0 460 B e ek
(CoySy) o Fifi 5 ik BE FI pH (E 30k — 20 BRI, AL A 46 i
AHAE R LB A B (CoS,) « s (CosS,) o X — L5
S5 %, AT LA By A R SR (4 ) AR ORI IR B B R,
AT A WA A ) R BT A, AR 2
P4 P (Vasyukova et al., 2022) . B A b A7
PR B A RE A m AR E, Vo A BB A LR K

Co By Ak ¥y Fn i Ak W e e F 92 2R B, Co BB
YA ERE Co BRI ILA, BRAEMRFO, THIL T,
B AL Wy A Ak W B Fa e PE I O, A — B . 22,
As/S HLRAE fO, = ME LT, BHAS IR AR ES 6L o )
HISRRIRE . X R RE T AT AR BRAL BT WA L Co
BRI DB 2D A R . Co 7 B ARIREE TR
ViR B Co™ B 1288, IHE AL Co™ B WK a3, i 4 A
F LRI A A 0 S5 R B O A A T A
KALAR P AT 1R IR . ARG LT, pHAE HY
R A T Y UOTE M 32 2 JE R (Vasyukova et
al., 2022) . TERIEEAF T, Co §475 2 CoCl, AH VLA
TR a1, BRAE As 5 T PR CFO, AIRAT) o 1K
TR (i 150 °C) = A B Ak P Dl ve i 2 N F 2
FO, BEAR, T i 45 14 BT Y 32 B4 R 3R 02 pH
B . B iE ME 28 AP T T — NI A A, B
T B AR 5 | AR AR B A F 0 & 28, SEBRBH IR T 8557 1%
TR, BRAEA pH (AR R, = G PR, Sk 4
TR U R TR /= AR - $7N 7 S e DAk o
B 9 33, AL B s, IR FO, B, Al i A 4 A1
LS AL Y AR E 1Y, B As/S HLREEm, BEATER
BERALY), 75 S WEPERRE SN, AT AR AE 19 fO, FE
1Y As 16 P, pH B3G5 B0 BI04 90 i v Ak )
AR, B AR AR . AT LAULTE IR 2 IR R GE,
fO,. pH H 28 A DUTE M EZERHIRE

I AE FHAE Co ##% 1k M E 4 B (CoCLY), B

TEAR pH (LA O, Z51F T RFER, UL MLy |

LA A ) AR AL 1 o AR B A A - A
B SC AR, SRR 5 I ULTE B9 N Z R R £O, &%
1, e I 2 AR AR Ut A CRR A B BL AT PR AT 1 o
i 45 1F T, pH E AR SC 6 . b=z M R B, wl
As [ & KGRI, FER O, 5 AF T, b s fif L 4

AL A ECRG B AL A 2 R 1Y o B AR Ak O
BB, TE fO, B 21T, AU T Hi Ak 4 A 4k 4 2
[ By v TR S R AR 1Y . PR, Ak 4 A1k 9 20
W9 A B 3 A (B =l e e w3 %) 305 2 [0 e A A A1 19 3
PE) . [RIRE IR, B As/S HL3 . AN, = 3RS
T A Ak 40 114 150 9 K I B 2o Al AR, DA SR X 1
1O, {8, Co (i Ak 4 Fn i i Ak 4 2 A8 A2 1Y

23 EFEIAR

TV b i X B B R 2 L 2 A R b T
A3 (R4 1, TOIE SR Al 1 A 3 1, 38 2 AR
1, #1055 B 4B B 4k o 2R A 2 DA G (5K TR
555, 2023) o EEN R BLH 52 22 B0 R A 445 B
FIM Co T i, Co TEREFR L AR AL Mk 7k 2 1)
5 7E B AL [ A (MSS) FURR Ak 1y 965 1 22 1] £ 43
Bt 285 5 IR SO 1 e R DL S R
FHA (CEHAAE, 2020) o 38 5 Ay, 76 b8 3 43 il ik
Tt Co FI Ni f) b 3K Ak 24 47 SRy AH 8L, W8 545 1R 19 Co
T EEZ P RERR IR . Bk L R AR
Pl (Shi et al., 2022) . 7E 55 FRIE AlACAF T, o = 7
J3E 5 43 05 il A 0 R B B NI R Co B
(Naldrett et al., 2011) o {H 2, Hiy i 58 734 fill 52 5 X1
Gy AT 2R RS BRI AL ] | IR R SR, DA K
FER Gy S R Z RS . At \E . Tk
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Fig. 2 The sketch map between geological process of magma, hydrothermal solution and supergene and Co mineralization
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Fig. 3 (a) Geological map of the Jinchuan intrusion, (b) projected long section and (c) the magmatic Ni-Co sulfide
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