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FEASIBILITY ANALYSIS AND MINING SUGGESTION OF IN-SITU LEACHING
TECHNOLOGY FOR SEDIMENTARY BAUXITE
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5. School of Electrical Engineering, Xi’an Jiaotong University, Xi’an 710049, China;
6. Institute of Digital Hu Line , Chengdu University of Technology, Chengdu 610059, China

Abstract: Sedimentary bauxite is the main type of the deposits in China. The reserve-production ratio has gradually
declined with decades of development, thus green exploitation of difficult-to-use resources in the deep is a matter of
great urgency. Through static leaching test and electrode heating simulation, combined with the successful experience of
in-situ leaching technology in uranium and rare earth mining, the application conditions of the technology in solid
mineral mining are summarized as follows: 1) soluble minerals, 2) stable orebody distribution, 3) roof and floor
conditions and 4) orebody permeability. The bauxite resources in North China fit in well with the above conditions and
are suitable for in-situ leaching technology. The technological scheme for in-situ leaching mining of sedimentary bauxite
is also proposed, which provides idea for pilot test design in the next step.

Key words: sedimentary bauxite; in-situ leaching; static leaching test; technology feasibility; deep mining
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Table 1 Orthogonal optimization of dissolution

conditions of main aluminum-containing minerals
in China’s bauxite deposits
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—KHifaA  260~280 220~240 >60 381
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Table 2 Static leaching test data of massive bauxite

P FHIMUCH S (mglL)
Kk g W% ZAFUmL  BHEl/h C Al Ca Fe K Mg Mn Na Ti
120 99.92 3112 3081  6.21 14.6 043 2579 1.79
1 wEyek  64.16 50 70 1 140  75.83 2338 2805 3.76 8.28 0.17 7.89 0.84
160 1315 4062 3908 684 1077  0.16 7.16 1.13
120 4135 1613  47.88 245 5.91 0.11 3.38 0.65
2 RAfAAR 4017 50 70 1 140  27.96 5.41 57.7 2.82 1.81 0.1 435 0.72
160  68.88 1847 2885 529 3.96 0.11 4 1.42
3 wadok  33.768 50 65 50 160 172375 1149 1108 2928 1154 15.31 584
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Fig. 1

BB S

Static dissolution test of bauxite

a—HURAEE S (massive samples) s b HIBERE 45 1A T (saturated aluminum sulfate solution); c—HBRFRES S AAT 44 (aluminum sulfate crystallization ) ; d—
TR TIRE S R I FHE (sample surface before leaching) ; e—i#R JE i R M HHIE (sample surface after leaching)
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Fig. 2 Distribution of bauxite in southern Ordos Basin
1—35 (well number); 22—k (section line); 3—4 F (provincial boundary)
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Fig. 3 Profile of bauxite sedimentary wells in southern Ordos Basin
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Fig. 6 Micrographs of pore throat structures of bauxite
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PETFL, , =l i 55 128 Tk 460 G A A 554 A5 B U1K (intragranular pore and interparticle pore, amorphous silicon aluminum colloidal particles in irregular shape)
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Table 3 Optimization of technical indexes for in-situ leaching mining of sedimentary bauxite
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Fig. 8 Schematic diagram for horizontal well pattern of bauxite in-situ leaching mining
a—HbE T.) kA5 (ground factory layout); b—RUKFIH:-H FHL#E " & (underground trajectory of double horizontal wells); c—7K-FF-H-35 75 J&y
(layout of horizontal wells); 1—JF A (injection well); 2—HER I (drainage well); 3—H: AFEHE (injection well trajectory); 4—HERIH158 (drainage
well trajectory); 5—4%5 1172 (bauxite layer)
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Fig. 9 Electrode heating method and device of bauxite layer

intervened by conductive fluid
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Table 4 Simulation parameters of electrode heating in strata intervened by fluid
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Fig. 11 Process flow chart of alumina preparation

from aluminum sulfate

(Modified from Reference [30])
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