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Tab.1 The list of the chemical formula and cobalt

contents for the cobalt minerals

LR EAS (3N B (%)
AR B C0,Ss 67.40
IKE T Co*'O(OH) 64.10
B Co*Co™,S, 57.95
B CoCO; 49.55
T CoS, 47.89
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hite Co3(As0.),.8(H:0) 29.53
BisRE - Cu(Co,Ni),S, 28.56
ERBLAE (Co,Fe)AsS 26.76
T Bh R (Co,Ni)SbS 20.78
TR (Co,Ni)As;. 17.95
EFLAEA | (Cu,Co)y(CO5)(OH), 17.84
B (Ni,C0),S, 14.51
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KAEAE, BT Mo B IPEHT &P L Co™ , i)
A A A Co KRS Fe™, 1t
AN FETKENER D PR AR S W B I LA — vl Ok
) AL (B S ) T UEAE . A Hij
ZXF P ALBK M T K K TS AR LR A
MR AT AR A I R AR I R P 1 it A
F:0.006 pg/L ~ 0.43 pg/L™, i T =B AR A %
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R2 HESA TEKRNESHNEE (BSEH4])

Tab.2 Cobalt concentrations in rocks, soils,
waters, and air

B E | A wiE
5 29
e 10
THbe 35
ZRA 47
Eiies] 109
piaska 24
WA 55.2
I8 115
ke 19
JEH TG HE 7.1 SR 20 cm
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Fig.1 The ratio of the cobalt reserves for each kind of
cobalt deposit type in the world
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Fig.2 Several major types of cobalt deposits distribution in the world

Bty SR AR )5 . DU L4
BEET R B AR £ 2Oy Thon it AR oot U S
o AN REET RIS RLA i 77 i,
(EAFAE— R BT R ATE 15 e S R
WA AR R BO P RIR AR OF T S T S SRR A Y
IMABEIARSE S, TORUA RLZR R R 5
A e AR R A MR () e EE B P, R AR
FNEGEEE REAGHIR (6) B9-R 54T - &

M B 55, O Y B R AN R L A B R e
(K13,%3),

(2) 41+ RIS R

ST+ RS IR R B TR g
MM A T R E R, A 4 R 15 DLE Sk
LA 4 N w 11C: 0= W € B 8 O T B i e N
TRUCHIRARA 4 s R B SRR
JE 410 ~ 40 m, 3 H RS> 1%, B 507 <0.15%. %



551 PR <l R B IR S SR A I O A

75

N 26° 28°

T B Moaa B B (Mt)

& @ c° Q !

o

. o8 W3R (£) @ o5
° ° 0.1

—11° 11

0.05

=12

50 km 26° 28°

B3 AT HET Ko mnEE (FE3Ek24])
Fig.3 The distribution of the main cobalt deposits in Central African Copper belt
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Tab.3 Geological characteristics of sedimentary Cu—-Co deposits in
the Central African Copperbelt
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Tab.4 World mine production and reserves in 2018
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General situation of cobalt resource and its utilization analysis

LU Yi-guan'?, HAO Bo’, SUN Kai"?, HE Sheng-fei'’, XU Kang-kang'?,
GONG Peng-hui'?, ZHANG Hang'*

( 1. Tianjin Center, China Geological Survey, Tianjin 300170, China; 2.North China Center for Geoscience Innovation, Tianjin
300170, China; 3.Sino-Metals Leach Zambia Limited, Chambishi 22880, Zambia)

Abstract: Cobalt is an important metal resource for the development of emerging industries, and the global
demand for cobalt will continue to grow in the future. This paper mainly summarizes the cobalt resources from
the aspects of geochemical properties, element distribution and migration, deposit type classification and resource
utilization. Combined with the situation of China's cobalt resources, this study also analyzes the future cobalt
market based on the global cobalt resources and current supply and demand situation. It is suggested that in order
to ensure the sustainable development of China's cobalt resources industry, the proportion of overseas cobalt
resources outside the DRC should be increased in the future. At the same time, the research and development of
new products is urgently needed to replace the excess of cobalt in lithium batteries and alloys. In addition, the
prospect of deep sea cobalt mining is broad, and we should pay attention to and gradually increase investment in
this field.

Key words: cobalt; critical minerals; ore deposit classification; resource utilization; future market

Geological characteristics and mineralization potential analysis for the
Pan—African Hook Batholith in Central Zambia

GU A-lei', WANG Jie', REN Jun-ping', ZUO Li-bo', SUN Hong—wei', XING Shi’, LIU Zi-jiang’,
Ezekiah Chikambwe’

(1. Tianjin Center, China Geological Survey, Tianjin 300170, China; 2.No. 5 Geological Team, Bureau of Geologic Exploration
and Mineral Development of HeBei Province, Hebei Tangshan 063000, China; 3.Geological Survey Department of Zambia, P.O.
Box.50135 Lusaka, Zambia)

Abstract: The Pan-African Hook Batholith is located in central Zambia, which is a natural laboratory to study the
characteristics of tectonic magmatism as a result of collisional stage interaction between the Congo Craton and
the Kalahari Craton during the assembly of the Gondwana supercontinent. By summarizing the petrology,
chronology, geochemistry and mineral geology of magmatic rocks. We conclude that Hook granitoids are
characterized as aluminous, calc-alkaline to alkaline series rocks, which show rich in Na, K, depleted in Ca, Mg,
Al and other elements, with typical A-type granitoid geochemical signature. Magmatism occurred between 566
Ma and 519 Ma, which can be further divided into two stages: early stage (566 ~ 544 Ma) for A2-type and late
stage (544 ~519 Ma) for Al- type, respectively, indicating the tectonic environment of the extension and
transformation of post-orogenic orogeny. The primitive magma is the mixed source region of crust and mantle,
which was generated by the fractional crystallization and show evidence of only minimal crustal contamination
during ascent. There has an iron oxide copper gold (IOCG) metallogenic system in the eastern Hook area,
especially the exposed area of the late syenitic bodies,which may be an important prospecting indicator for
finding similar prospecting target areas.

Key words:Pan-African; geological characteristics; mineralization potential; Hook Batholith; IOCG metallogenic
system; Central Zambia



