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Distribution and enrichment characteristics of critical metals in the upper Permian

Heshan formation in the central Guangxi
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Abstract; The Carbonate-hosted clay-type lithium resource is a new type of lithium resource discovered in Southwest Chi-
na in recent years. At present, the discovered lithium-rich claystones are all in the same horizon as the bauxite ores in
China. Hence, we have carried out a survey of critical metal resource in the sedimentary strata of the bauxite-hosted Upper
Permian Heshan Formation in the central Guangxi, and have found that some critical metals such as Li, Ga, and Nb are
enriched in different degrees of enrichment. Mineralogical and geochemical analytical results show that Li, Ga, and Nb
are enriched in diaspore, clay minerals/diaspore, and anatase, respectively. Li is mostly enriched in the iron-rich bauxite
formed under the oxidative condition. The terrestrial-transitional depositional environment was often formed in the coastal
basin with low salinity and weakly alkaline water conditions, which is an ideal place for the Li enrichment. In addition,
Ga and Nb are mainly enriched in iron-rich bauxite, and parts of shale and clay/mudstone which were formed under oxida-
tive and sub-oxidative conditions. Terrestrial and transitional depositional environments are mostly favorable for the enrich-
ment of Ga and Nb in those sediments.
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Fig. 1 Paleogeographic map of the Guangxi region in the Wuchiapingian Age of Lopingian Epoch of Permian Period
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Fig. 2 Schematic diagram of sampling locations
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Fig. 3 Photographs of outcrops for sample collection
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Fig. 4 Columns of iron-rich bauxite layers of the Heshan

Formation in the Yizhou and Mashan profiles
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Table 1 Mineral compositions of ferric bauxite samples from Mashan and Yizhou sections (%)
TR P CipEa g3 e KA Bk IR S
MS-H1 7.98 35.4 9.99 29.4 11.5 5.86
MS-H2 3.01 42.4 4.62 20.7 23.3 5.97
MS-H3 6.56 42.0 4.34 11.8 30.7 4.8
MS-H4 1.49 52.7 1.31 25.8 12.5 6.19
MS-HS5 3.06 41.8 4.21 19.7 25.1 6.15
MS-H6 2.15 42.6 11.4 32.5 5.28 6. 14
MS-H7 1.28 43.5 20.4 28.4 3.69 2.83
YZ-H1 1.22 25.8 62.5 1. 04 6.93 2.54
YZ-H2 2.01 25.8 47.8 2. 60 7.06 7.63 7.06
YZ-H3 0. 83 44.8 32.8 14.3 5.11 1.52 0.70
YZ-H4 2.82 32.4 34.2 13.9 6.37 3 7.36
YZ-H5 3.82 46.3 39.3 2.38 5.22 2.2 0. 84
YZ-H6 2.45 36.4 30.9 20. 8 3.95 3.93 1.54
YZ-H7 0.50 44.5 31. 4 16.0 4.24 2.15 1.16
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Fig. 5 XRD patterns of representative iron-rich bauxite samples
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Fig. 6 Bivariate plots of mineral contents versus critical metal compositions of iron-rich bauxite samples

from the Yizhou and Mashan profiles
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Fig.7 Bivariate plots of Li vs. Al,0,, CIA, Rb/K, and V/Cr of clastic sedimentary rocks in the Heshan Formation

B8 Al B Ui AFE S Ga 55 AL O, CIA Rb/K V/Cr AH 3¢ [ figt
Fig. 8 Bivariate plots of Ga vs. Al,0,, CIA, Rb/K, and V/Cr of clastic sedimentary rocks in the Heshan Formation
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Fig. 9  Bivariate plots of Nb vs. Al,O,, CIA, Rb/K, V/Cr, TiO,, and Ta of clastic sedimentary

rocks in the Heshan Formation
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