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Fig.1 Production process of manganese sulfate

WIS RN — 3 B B IRIR T 2
A BAACALR T I S S0 R T, SE AL YRR A 3R
WU = 5 L — 34 J 50 B — e B[] -3
H R S S R T -, S i R R
P R0 5 B2 I ) P A o 3w v Ll 2, s n 2
S SR ORI AT s R S

Hi, FeS, IMAAEEE =N S FISOT I AT K
N, BRAERm, AR SHE, AR TRE R
N, b e AR TR R R, Y
) ¥t AR R TC N /D & RO B AR, ) B R
B . A NS DU AR RN A i i 7], DA
g A R, W AR OV AR
[L7g5NA R AL N TINS5V 2 S 55 3
X BRI, BT AR (MnO,
32.87%, Fe,05 14.10%) ik i i, B
K 96.26%, BRIRHHEN 2.21%, SEHLT AR S AL
BARH AR S R0R 1 o X TR AR PR AN I 5 3R IR
dn A AT TR R AT T A TR Bl
SEWEIT, 5 i B I 1) 1 AR A0 0 R H 2R 1) R
Wi, R AR IR H T R R 9 i — b 2 RN TR A %
H, RWIEALAE A 22.36 kI/mol. AN[HIE J§ 713 H!
FAGERD R SR 45 R LR 105022,

*1 AESNEY ERE—RHRE
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Fig.2 Change of Gibbs free energy for the reduction reactions
of manganese and iron oxides at different temperatures
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Fig.3 Process flow of reduction roasting-magnetic separation
of iron-bearing manganese oxide ore
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HA T9.45%, BRFVERAF BN T R AF I LRA . T
PO HAR S AL AR (Mn 9.74%, TFe 14.64%) etk
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27 Mn 58.44%. Mn [0 72.31%. Mn/Fe=23.2
(A L5 RS B Al TFe 51.10%. Fe [P & 97.18%
ERRE = &, TRAALPF 7. G.V. Rao
STV T R PG A R J6— 0 e "1 2040 1 B 42k
W™ (Mn32%; Fe18%, P0.45%) , %fiE551 40%,
HorP & B R %% 0.3%, Mn/Fe #2531 10 BL L,
I 2 70%, IFnf oGk — 2 E4E; 4
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JERITE Sy i g oK, 38 50RO 1000 °C I, MnO,
HJREIE R, 774 MnO, K 1.72%, MnO %
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FERN A Mn/Fe, 13 HH v il B Ha b 20 SR04 i A
Bl WEFT T AE 323~363 K I EVE I, a8 n i
BB, SRAIORER W I R L RS R K
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Review of Research on the Properties and Resource Utilization of Coal
Gangue Concrete

Deng Yousheng, Feng Ailin, Meng Liqing, Li Long, Zhang Mengyu, Zheng Yunfang

(School of Architecture and Civil Engineering, Xi'an University of Science and Technology, Plie-supported

Structures Research and Test Center, Xi'an University of Science and Technology, Xi'an, Shaanxi, China)
Abstract: Coal gangue is a by-product of the production of coal-associated minerals, and belongs to bulk
solid waste material. coal gangue concrete is an important practice for its resource utilization. Carbon
neutrality and carbon peaks require all industries to make corresponding plans for the sustainable
development of green ecology. In terms of resource utilization of building materials, coal gangue was used
as aggregates to develop high-performance concrete, which started a new material innovation in the
construction and civil engineering industries. At the same time, it can accelerate the process of carbon
neutralization as the backbone of the indispensable treatment of low-carbon resources. Scholars at home and
abroad have done a lot of theoretical and experimental research on the mechanical properties and engineering
application of coal gangue concrete, and have made significant progress in improving the performance of
coal gangue concrete, engineering practical application and production technology innovation, and
established a relatively complete research system. Based on the differences in chemical and physical
properties of coal gangue in different regions, this paper elaborates on the mechanical and durability
properties of coal gangue concrete prepared with different aggregates, analyzes the feasibility and current
research limitations of coal gangue application in civil engineering, and looks forward to the resource
utilization prospects of coal gangue as aggregate to prepare new concrete in road engineering and building
structures, provide a new perspective and reference for the large-scale recycling and utilization of coal
gangue and further research on coal gangue concrete.
Keywords: Coal gangue concrete; Bulk solid waste material; Carbon neutrality; Mechanical properties;
Durability; Resource-based application
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Present Situation of Comprehensive Utilization of High Iron Manganese
Oxide Ore and Development in Reduction Roasting

Zhang Hanquan, Zhang Pengfei, Xu Xin
(School of Resources & Safety Engineering, Wuhan Institute of Technology, Wuhan, Hubei, China)

Abstract: Manganese is widely used in steel, chemical, non-ferrous metallurgy, batteries and other fields.
Most of the manganese oxide ore in China are lean ore with high iron and low manganese, and most of them
need beneficiation pretreatment before smelting. Commonly used processes include blast furnace smelting
method, reduction roasting-leaching method, and direct reduction-leaching method. Among them, the
reduction roasting-leaching process can realize the selective separation of iron and manganese minerals, and
the comprehensive resource utilization rate is high, but the energy consumption of the roasting process is
large. The thermodynamic conditions and kinetics of the simultaneous reduction of iron and manganese
minerals must be studied, and the interaction between the magnetization reduction of iron oxide minerals and
the pre-reduction of manganese oxide and the law of simultaneous reduction, the phase transformation and
crystal form transformation of manganese oxide and iron oxide ore must be clarified, the mineral
composition and bonding method of the bond during the reduction process. Provide a theoretical basis for
realizing the low-temperature reduction of iron minerals and manganese minerals and saving energy
consumption.

Keywords: Manganese oxide ore; [ron minerals; Simultaneous reduction; Manganese monoxide; Magnetite



