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Fig.1  Structure and stratigraphic lithology histogram of the Linxing area in the Ordos Basin
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Table 1 Mineral composition (%) of bauxite in Benxi Formation, Linxing area, Ordos Basin
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Fig.2  Mineral composition photomicrographs of bauxite in Benxi Formation, Linxing area, Ordos Basin
(a) well LX-A, 2 002.31 m, 100%(-), oolitic bauxite; (b) well LX-A, 2 002.31 m, diaspore agglomerates; (c) well LX-A, 2 003.15 m, 1 000X(-), columnar diaspore; (d) well LX-B,
2 057.09 m, 100X(-), oolitic siderite; () well LX-B, 1 999.15 m, 50%(-), pyrite nodules; (f) well LX-B, 2 056.38 m, 100X(-), ruptured quartz
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Fig.3  Classification scheme of bauxite in Benxi Formation,
Linxing area, Ordos Basin (after Li et al., 2024 )
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Fig.5 Reservoir pore types of bauxite in the Benxi Formation, Linxing area, Ordos Basin

(a) well LX-B, 2 065.93 m, clay minerals filling dissolved pores; (b) well LX-B, 1 999.85 m, dissolution pores of detrital minerals; (c) well LX-B, 1 992.82 m, framboidal
pyrite in intercrystalline pore; (d) well LX-B, 1 999.85 m, intergranular pores of pyrite and clay minerals; (e) well LX-B, 2 062.38 m, intercrystalline pores in clay miner-
als; (f) well LX-B, 2 003.50 m, intergranular dissolution pores in diaspore; (g) well LX-A, 2 057.84 m, microfracture; (h) well LX-B, 2 058.64 m, organic pore; (i) well
LX-A, 2 058.64 m, banded organic matter pores
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Fig.6 Pore microscopic characteristics of bauxite in the Benxi Formation, Linxing area, Ordos Basin

(a) well LX-B, 2 003.15 m, high-pressure mercury injection curve; (b) well LX-A, 2 060.74 m, nitrogen adsorption-desorption curve; (c¢) well LX-A, 2 060.74 m, histogram of

nanoscale pore distribution; (d) well LX-A, 2 064.65 m, CO, adsorption curve
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Fig.8 Pore evolution model of Benxi Formation bauxite reservoir in Linxing area, Ordos Basin

(a) porosity enhancement by meteoric freshwater leaching; (b) porosity enhancement by diasporization; (c) porosity enhancement by organic acid dissolution
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Fig.9 Reservoir physical characteristics of the Benxi Formation, Linxing area, Ordos Basin

(a) histogram of porosity distribution of bauxite series; (b) crossplot of porosity and permeability
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Table 2 Porosity and permeability statistics of different lithologies in Benxi Formation, Linxing area, Ordos Basin

A FLBREE % BIEFX107 pm?
- 0.36~5.50 0.01~16.9
v 1.97 2.65
- 0.26~3.76 0.001~0.05
e 1.65 0.026
) 1.51~9.90 0.02~36.20
EIpLt 2z
LERSE 3.64 724
e 0.96~1.12 0.29~0.30
& 1.04 0.30
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Fig.10  Paleogeomorphology of Benxi Formation, Linxing area, Ordos Basin
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Fig.11  Paleoenvironmental evolution characteristics in the Benxi Formation, well LX-A, Linxing area, Ordos Basin
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Sedimentary Environment and Reservoir Characteristics of Bauxite
Rock Series: A Case Study of the Benxi Formation in the Linxing Area,
Ordos Basin
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Abstract : [Objective] Current domestic and international research on bauxite oil and gas reservoirs is limited in
scope. The bauxite reservoir with high-yield industrial gas flow discovered in the Taiyuan Formation, Longdong area,
southwestern Ordos Basin, represents a significant advance in the exploration for bauxite gas reservoirs, and the re-
cent identification and production tests of bauxite rock series in the Benxi Formation in the Linxing area at the north-
eastern margin of the basin suggests promising exploration potential.Further natural gas exploration and development
in the bauxite series in the Linxing area requires a comprehensive analysis of the fundamental geology of the sedimen-
tary environment, including the mineral composition, reservoir pore properties and the structure of the bauxite series.
In addition, it is essential to identify the factors that control the development of bauxite and which areas are most con-
ducive to such activity.[ Methods] A comprehensive analysis of the sedimentary environment, reservoir characteris-
tics and sedimentary model of the Benxi Formation bauxite rock series in the Linxing area was conducted using log-
ging, seismic data, X-ray diffraction, casting thin sections, scanning electron microscopy, major and trace ele-
ments, high-pressure mercury injection, N, and CO, adsorption and conventional physical properties, and other ex-
perimental methods.[ Results] The bauxite rock series in the study area is characterized by a high concentration of di-
aspore and clay minerals, and has a distinctive three-stage vertical structure. The lower portion is rich in iron, the
middle zone contains a higher aluminum content, and the upper section has a lower iron concentration. The pore
types include predominantly dissolution pores typically ranging between 2 nm and 50 nm, along with intercrystalline
pores, organic pores and microfractures. The sorting and connectivity of the pores are relatively good, with average
porosity 3.64% and average permeability 7.24x10° pm’.[ Conclusions] The thickness of a bauxite rock series de-
pends upon the sedimentary environment and karst paleogeomorphology. A shallow-water sedimentary environment
with high temperature and high humidity, low oxygen levels and alternating marine and terrestrial conditions is opti-
mal for its formation and preservation. A slope, or buried pit, is a crucial area for exploration and development. This
understanding provides a geological foundation for the exploration and development of natural gas in bauxite with com-
parable geological background in this region.

Key words: bauxite rock series; sedimentary environment; reservoir characteristics; sedimentary model; Linxing

area
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