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Table 1 Common manganese minerals and their properties
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Table 2 Reserves of manganese resource countries in 2021
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Fig. 1 Number of manganese deposits(a) and distribution of manganese resources reserves(b) in China
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Fig.2 Imports of manganese ore in China from 2012 to 2020
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Table 3 Specific magnetization coefficient of minerals in manganese ore
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Fig. 3 Mechanism of direct contact (a) and indirect contact (b) in bioleaching
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Table 4 Advantages and disadvantages of different leaching methods
P IR R e AR TR, B e BRI, Bk
ZEAmR LS B R G | Ak B SO R[] &, 7 iy Jo 4t A%
TR BRI BEAAR A A I AP 2E, 7 KB Fe(OH),
U TR S 98 BeAE TRl HiEER 2PN
IN B e fb R LA AR B RN R JER A2 A
AP R @ R BB A
A ) AR JRE JEORE IR PR AR AR BT 4 b7/ E4

Lei 61 S T 235 Mo R FH ER BE JE V5 S 1) B AL S 1
A, VIERIR IR X 4 & 16.4% BG40 0 i

TTALBR, B AR BEE & KT 51% BERAED . Lin 5
5t AN AR S i 8.11% MIBRIRER 4, BF9E T 18



%14

T, B R B IR BUR S T FOR P - 19 -

Fiis B R A o SR B R T2, R EAE TR, Mn
12 HEAE 96.21%.

B T2 AR 52 B 5e Ll & & R 52
M), A7 AL A A (540 e 7R U I 3 | iRk YA BRI
b3 A IR i 550R 4 F Br i g Wi B TR0 38 R Ab
., Ahgnm AR A B R H AN Cin ik 3 . Wi
TS AR e i (AN RE L FABE . HLRE ) 5F ) ek
AR B L ORI 2 B b RN R, AT A E 4
R TR R H K. Lin 25 ) FH8C8R 7 X6 A0 14
WCRE PR SR AL IR AR RIUR, BRIR A BT T LBk 1A
R 2 h, AR 2K 95.07%.

3.4 JEEERA B

A R BRI R R AE R AR A T BEAT I I
K8, (R TP BB ) 22 W PR AL o7 SRR A AR
P A H Al e 5 R 2 5 kA 0 B, T S 8L
AR B, R e AL GETE T IR MELL 2 | e
AEREEEAHRE SF BN AR EZ—. K4
Sy AR A R B Ak A BT R AL AR . i
JEUR B vk e T AR 338 SR AN [ 23 2 P 5 g it
B BB I R IR BE I S A K A W) B e i T

i R A Rk

A
@ EEH —{RE] Gtk )
g
W, T 5 Kb
Sl 1 Fes04— FeyO,/F
®) 55 : (Fi\?ln'zoz—»eﬁdnb)e)

B4 BRI () AL R (b) MR AL T 5

Fig. 4 Simplified scheme of reduction smelting (a) and reduction roasting (b) of manganese ore
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Present Situation of Global Manganese Ore Resources and Progress of
Beneficiation Technology
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110819, China;

3. State Key Laboratory of Rolling and Automation, Northeastern University, Shenyang 110819, China

Abstract: At present, the global distribution of manganese ore resources are unevenly distributed and the production
capacity is highly concentrated. Based on the overview of international and China's manganese ore resources, and in
response to the characteristics of China's wide distribution of manganese ore resources, low grade, poor technical
processing performance, and high external dependence on high-quality manganese ore, the research progress of manganese
ore beneficiation technology was summarized. The current situation of manganese ore research and application from three
different beneficiation processes such as traditional beneficiation, reduction leaching, and combined roasting method, were
reviewed. The technological problems in manganese ore beneficiation were analyzed, and the development trend of high
efficiency, clean and economic manganese ore beneficiation technology has been prospected. The research provides a
technological reference for the resource utilization of manganese ore.

Keywords: manganese ore; resource distribution; beneficiation technology; reduction leaching method; combined roasting
method; comprehensive utilization
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