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Multipurpose Utilization of Mineral Resources
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Table 1 Chemical multiple analysis results of sulfur tailings
AlLO; SiO, TREO* Nb* Fe S TiO, MgO CaO
31.86 40.65 695 121 211 1.75 389 029 1.64

*EATN g/t
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Fig.1 Process flow chart of comprehensive utilization of
sulfur separation tailings from high-sulfur rare metal complex
ore in coal measure
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Fig.2 Effect of sulfuric acid concentration on Al,O,
leaching rate
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Fig.3 Effect of leaching time on Al,O, leaching rate
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Fig4 Effect of leaching temperature on Al,O; leaching rate
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Table 2 Test results of comprehensive conditions of sulfuric
acid leaching under atmospheric pressure

i1 E2 SN3 i4

FRIZRAIE 7/ (g/L) 38.56  32.64 3472 3636
ALOSER /% 88.65 86.17 8632 87.84
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Table 3 Composition analysis of aluminum sulfate products

w55 w56 Hi'5T W'S8

AlZE 3% 65.25 57.32 66.90 73.06
AlIE /% 7.57 6.48 6.30 5.35
Fe &/% 0.17 0.13 0.16 0.12
Mg & /% 0.04 0.04 0.03 0.03

TREO® &/% <0.01 <0.01 <0.01 <0.01
Nb& /% <0.01 <0.01 <0.01 <0.01
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Table 4 Main chemical composition of mixed mother liquor

Al TREO* Fe TiO, H'
19.19 16.2 2.18 1.66 6.29
*HLAT 4 mg/L.
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%59 510
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H,SO,H&/mL 57 34
B AR /mL 280 290
AL R/ (g/L) 39.48 41.84
AR HZ/% 85.75 85.14
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Table 6 Chemical composition of acid leaching residue

ALO; SiO, TREO* Nb* Fe,0; S  TiO,

5.20 66.67 797 161 3.29 423 425
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Table 7 Chemical composition of alkali conversion
residue

ALO, SiO, TREO* Nb* Fe,0, §  TiO,

1036 36.76 1820 274 6.95 596  9.44
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Comprehensive Utilization of Sulfur Separation Tailings of High Sulfur
Rare Metal Complex Ore in Coal Measure

Feng Xueru, Liu Shuping, Li Chao
(Institute of Multipurpose Utilization of Mineral Resources, CAGS, Sichuan Rare Earth Technology
Innovation Center, Applied Technology Innovation Center of Rare Earth Resources of Chinese Geological

Survey, Chengdu, Sichuan, China)
Abstract: This is an essay in the field of metallurgical engineering. Comprehensive utilization of sulfur
separation tailings from a coal measure high sulfur rare metal complex ore in Chongqing area was studied,
which provided a feasible basis for the recovery of valuable elements such as aluminum, silicon, rare earth
and niobium. The experimental results show that the optimum leaching conditions are as follows: sulfuric
acid concentration 70%, leaching time 3 h, leaching liquid to solid ratio 3, leaching temperature =135 C.
Under these conditions, the Al,O5 leaching rate can reach 87.25%. Acid leaching solution can be used to
prepare aluminum sulfate as a water treatment agent. SiO, can be obtained from acid leaching residue after
enrichment of valuable elements such as silicon, rare earth and niobium by NaOH leaching. The content of
more than 85 g/L alkali leaching solution, used for the preparation of sodium silicate products; After
enrichment of rare earth and niobium elements, the content of TREO and Nb in alkali leaching residue is
1820 g/t and 274 g/t, which can be used as raw materials for the recovery of rare earth and niobium elements.
Keywords: Metallurgical engineering; Sulfur tailings; Comprehensive utilization; Leaching; Aluminum
sulfate; Enrichment
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Eco-Geological Environment Carrying Capacity and Resource and
Environmental Characteristics of Lithium Ore Belt in Western Sichuan

Dai Li, Tan Hongqi, Zhou Xiong
(Institute of Multipurpose Utilization of Mineral Resources, Technical Centre for Mine Ecological Protection
and Rehabilitation (Western China), CAGS, Technology Innovation Center for Comprehensive Utilization of
Strategic Minerals Resources, Ministry of Natural Resources, Chengdu, Sichuan, China)

Abstract: This is an essay in the field of earth sciences. The lithium belt in West Sichuanis the richest area
of hard rock lithium resources in China, but the ecological and geological environment in the belt is fragile,
so the coordinated development of resources, environment and economy has been a difficult problem for the
deep development of regional resources. This paper systematically compares the natural resources, mineral
resources, geological environment characteristics and the main environmental geological problems in the
lithium belt, constructs an ecological and geological environment carrying capacity evaluation index system
based on three subsystems: geological environment, ecological environment and social environment, selects
and obtains 19 basic evaluation index data information, and carries out a region-wide carrying capacity
evaluation. The results show that: the geological environment of the west Sichuan lithium belt is relatively
safe and stable, the existing mining activities in the belt do not have a significant impact on the regional
ecological environment, and the impact of human production and life is limited in scope. The proportion of
the country area with medium and above carrying capacity reaches 79.16%, the ecological and geological
environment carrying capacity in the lithium resource concentration area is high, and the overall ecological
and geological environment is in good condition.

Keywords: Earth sciences; Lithium belt in Western Sichuan; Eco-geological environment carrying capacity;
Lithium resources; Environmental geology
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