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Abstract: This paper is the result of mineral exploration engineering.

[Objective] Ordos Basin is an important energy base in China, with rich oil, natural gas and coal resources, bauxite, uranium and
other mineral resources. Bauxite is abundant around the basin, but there is little research on deep bauxite in the basin. Oil and gas
drilling shows that the basin is rich in bauxite resources, with a buried depth of one hundred to four kilometers. If the exploration and
mining of deep bauxite can be realized, the situation of insufficient bauxite resources in China will be greatly alleviated. [Methods]
The geological characteristics and petrophysical characteristics of bauxite in Tongchuan area, Ordos basin are studied in this paper.
[Results] (1) The deep bauxite in the basin has obvious electrical characteristics, which is characterized by "four high and two low".
With reference to oil and gas logging interpretation methods, bauxite identification standards and bauxite logging interpretation
models can be established to obtain diaspore content and complete the evaluation of bauxite; (2) The distribution of bauxite in the
basin is controlled by the palacogeomorphology of the Paleozoic Majiagou Formation, and the ore bed is stably distributed, with
considerable resources and great exploration potential; (3) Bauxite belongs to sedimentary rock, which has certain porosity and
permeability, and presents sandwich structure. The bauxite ore bed with high permeability is often surrounded by clay rock with low
permeability, meeting the geological conditions of in-situ solution mining; (4) According to stress sensitivity analysis, bauxite is
compressible, and new pores or cracks will appear under certain stress, which can further improve the permeability of the ore bed and
increase the possibility of in-situ leaching mining of bauxite. [Conclusions] Logging technology can be used to evaluate the deep
bauxite resources in Ordos Basin. In combination with the petrophysical characteristics of bauxite, in-situ leaching mining can be

considered for bauxite.

Key words: bauxite; occurrence state; microstructure; stress sensitive; nuclear magnetic resonance; deep exploration and mining;
mineral exploration engineering; Ordos Basin

Highlights: (1) A logging evaluation model for deep bauxite resources was established; (2) The rock physical characteristics of deep
bauxite were evaluated; (3) The concept of in-situ leaching mining technology for bauxite was proposed for the first time.
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Fig.2 Sedimentary characteristics of Carboniferous Benxi Formation in the south of Ordos Basin (take Well y11 as an example)
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Fig.4 Thickness contour map of bauxite in the south of Ordos Basin
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Fig.6 Logging response characteristics of bauxite in the south of Ordos Basin (take Well y10 as an example)
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Fig.7 X-ray diffraction mineral composition map of bauxite in Tongchuan Chenlu Mining Area
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Fig.8 Microstructure of bauxite under scanning electron microscope in Tongchuan Chenlu Mining Area
a—Dense spotty diaspora; b—Diaspore, anatase; c—Scaly diaspora; d—Fine sheet kaolin
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Fig.9 EDS analysis of bauxite in Tongchuan Chenlu Mining Area
a—Dense spotty diaspora; b—Diaspore, anatase; c—Scaly diaspora; d—Fine sheet kaolin
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Fig.10 Characteristics of micro pore throat structure of bauxite in Tongchuan Chenlu Mining Area

a—Closely packed boehmite exhibiting semi—euhedral to euhedral pseudo-hexagonal plate-like morphology, with intercrystalline porosity observed
between boehmite crystals; b—Boehmite displaying semi-euhedral to euhedral pseudo-hexagonal plate-like habit, characterized by intercrystalline
pores within the boehmite structure; c—Predominantly semi-euhedral pseudo-hexagonal plate-like or anhedral boehmite, associated with intergranular

dissolution pores; d—Interlayer zone composed of clay minerals
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Fig.11 Nuclear magnetic resonance testing of bauxite core pressure relief process in Tongchuan Chenlu Mining Area
a—2# core triaxial radial compression T2 spectrum of nuclear magnetic resonance; b—2# core changing with radial pressure total signal value;

c—5# core triaxial radial compression T2 spectrum of nuclear magnetic resonance; d—5# core changing with radial pressure total signal value
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