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Table 3 Main chemical composition of low rank coal

( mass percent) %
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Fig.3 XRD pattern of low rank coal
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Fig.4 EDS diagram and elemental distribution of low rank coal
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Fig.5 SEM images and EDS analysis of minerals in low rank coal
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Table 4 Major elements and gallium content in
decarburization products at different times

(' mass percent) %

5[]/ min C (0] Al Si Ca Fe Ga

30 34.7 51.3 5.72 5.39 0.698 0.187 0.0056
60 14.0 65.5 8.30 8.99 0.789 0.251 0.0099
70 13.7 65.7 9.01 9.05 0.982 0.328 0.0098
80 12.6 66.0 9.27 9.52 1.060 0.375 0.0090

90 12.2 66.4 9.42 9.61 1.110 0.392 0.0089
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Table 5 Major elements and gallium content in

decarburization products at different CO,

flow rates( mass percent ) %
Wi/
P C 0 Al Si Ca Fe Ga
2 35.6 51.7 5.38 5.39 0.634 0.193 0.0053
3 33.1 52.3 6.58 5.89 0.678 0.211 0.0064
4 24.5 56.8 7.38 6.46 0.777 0.239 0.007 4
5 14.0 65.5 8.30 8.99 0.789 0.251 0.0099
6 14.8 64.7 8.10 8.72 0.767 0.201 0.0095
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Fig.8 Decarbonization effect and phase composition

of products at different CO, flow rates
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Table 6 Major elements and gallium content in
decarburization products at different

temperatures( mass percent ) %

R/ C C 0 Al Si Ca Fe Ga

900 38.9 51.3 4.63 3.23 0.617 0.156 0.002 1
950 25.8 57.7 6.99 6.85 0.690 0.173 0.007 8
1000 18.4 62.0 7.39 8.74 0.720 0.216 0.008 6
1050 15.9 64.1 7.78 8.89 0.734 0.235 0.009 4
1100 14.0 65.5 8.30 8.99 0.789 0.251 0.0099
1150 13.9 66.3 850 9.19 0.815 0.256 0.0100
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compositions of products at different temperatures
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Basic research on pretreatment process of gallium recovery from low rank coal
XIANG Luodan', ZHAO Qiuyue'*, DONG Ruikang', ZHANG Ting’ an"”’
(1. School of Metallurgy, Northeastern University, Shenyang 110819, China;
2. Key Laboratory of Ecological Metallurgy of Multi-metal Intergrown Ores of Ministry of Education, Shenyang 110819, China)

Abstract; Gallium is regarded as a crucial material for modern new energy and high-tech industries, with a growing
demand. Chinas low rank coal reserves are abundant and associated with gallium metal, but Chinas low rank coal
has the characteristics of high carbon-silicon content and low gallium content, which makes gallium leaching
interference great, resulting in low leaching rate and difficult gallium separation. In this paper, a pretreatment
process for the removal of carbon elements from low rank coal by Budor reaction is proposed, and on the basis of
characterization analysis, TG — DSC analysis is carried out, and a single factor test of the CO, gasification and
decarburization process of low rank coal is carried out, and the following main conclusions are obtained. The
chemical composition of low rank coal is mainly carbon, oxygen, aluminium, silicon, gallium content is 13 pg/g,
and the main phase structure is kaolinite, quartz, calcite, hematite and organic matter. The mass loss of low rank
coal in Ar atmosphere is about 29% , while the mass loss in CO, atmosphere is more than 75% , which is attributed

to the Budor reaction in CO, atmosphere. Under the optimal decarburization conditions of 1 100 C, 60 minutes and
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CO, gas flow of 5 ./min, the decarburization rate of low rank coal can reach 90.43% , and the gallium content is
increased from 13 pg/g to 99 wg/g, which is 6. 6 times enriched. In this method, the CO, waste gas generated in
the industrial production process is used to convert the carbon resources that are difficult to be directly utilised in
low rank coal into gas energy CO that is easy to collect and utilise, and the effective enrichment of gallium in low
rank coal is realised.

Key words: low rank coal; gallium recovery; TG—-DSC analysis; Budor reaction; CO, gasification decarburisation
pretreatment
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