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Abstract: Bauxite of the Upper Permian Heshan Formation in the Pingguo area, Guangxi, is strongly enriched in critical
metal niobium (Nb) with Nb,Os contents of 0.025%—0.04% (average 0.035%), which are higher than the cut-off grade for
the weathering crust sedimentary Nb deposit. Therefore, its Nb resource is highly prospective. The previous studies
suggest that Nb is hosted mainly in the anatase. However, it is not clarified whether the anatase can provide sufficient Nb

for the bauxite ore as the percentage of anatase in bauxite is relatively low (averaging 4.55%). In addition, it is also not
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clarified whether there are any other Nb-rich minerals and if all anatase are rich in Nb. All of these questions largely
hindered the compressive utilization of this type of Nb resources. In this study, electron probe micro-analysis (EPMA) was
used to identify and to quantitatively analyze Nb-rich minerals in typical samples, in order to evaluate the Nb
contribution of anatase relative to the whole rock, to reveal the mode of occurrence of Nb, and then to discuss the source of
Nb in the bauxite ore. The EPMA results show that anatase grains contain 0.28%—0.73% (with average of 0.46%) of
Nb,Os. Based on the contents of Nb,Os in anatase grains and the percentages of anatase in bauxite ores, the calculated
Nb,Os contents for the bauxite ores vary from 0.012% to 0.032% (with average of 0.02%), which are close to but lower
than the ICP-MS analytical results of bauxite ores (0.036%). It is indicated that the major Nb in bauxite ores is hosted in
anatase grains, and the minor Nb in bauxite ores could be hosed in rutile grains or adsorbed by clay minerals. The
abundant existence of Nb-rich anatase in bauxite ores indicates that the Nb in bauxite ores of the deposit could be mainly
sourced from the Nb-rich alkaline felsic rocks associated with the Emeishan Large Igneous Province (ELIP). The results
obtained in this study can be referenced for the study of Nb-rich clastic rocks within the Xuanwei and Lontan formations

in the Sichuan— Guizhou—Guangxi area, and also could be an important scientific basis for the evaluation, exploration,
and comprehensive utilization of this type of Nb resources.
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Fig. 1. (a) A sketch map of generalized tectonic domains for the southwestern Yangtze Plate and the middle-late Permian
paleogeography of the Youjiang Basin. (b) Geological sketch map for the Pingguo region, Guangxi. (c¢) Paleogeographic profile
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Fig. 2. Photos for bauxite samples from the Heshan Formation in the Pingguo area, Guangxi.
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DR BUARE 0 2 g i TR Nb,Os TiO, Ta,0s SiO, A0, 710, SO; Total
1 96.87%~99.09% (°F- 1-1 0.60 97.40 0.01 0.06 0.46 0.00 0.00  98.55
¥ 98% ). Hhkk - 1-10 0.42 96.60 0.04 0.1 1.29 0.01 038  98.82

1-16 0.34 92.70 0.00 0.10 223 1.53 0.16  97.02

w(TiO,) No92.70% ~ 1-17 0.32 93.60 0.02 0.04 0.46 2.10 0.44 97.02
98.20% (FH 94.6%) . 1-18 0.44 92.80 0.00 0.14 111 1.64 085  96.93
. 1-21 0.71 95.90 0.01 0.00 0.36 0.25 004 9730
w(ALO3) N 0.12%~2.40% 1-22 0.64 98.20 0.00 0.07 0.12 0.05 003  99.09
(P44 0.95% )« w(Nb,Os) 1-23 0.37 97.30 0.00 0.01 0.20 0.00 0.13 97.97
3 0.28%~0.73% (FH 1-25 0.73 95.10 0.00 0.00 0.96 0.12 000  96.87
1-27 0.28 97.60 0.04 0.22 0.60 0.01 007 9878

0.45%)+ W(ZrOz) 7y 0%~ 1-29 0.46 96.60 0.00 0.17 127 004 006 9861
21% C(F 3 0.78% ) 1-30 0.35 94.10 0.04 0.60 2.40 0.34 005 9791
W(SiONH 0%~0.6% (T 1-31 0.47 95.00 0.04 0.07 2.02 0.68 038  98.61
1-34 0.38 95.70 0.00 0.01 0.55 1.97 0.11 98.72

0.12% )« w(SO3) N 1-40 0.33 96.30 0.00 0.02 0.36 1.29 0.01 98.31
0% ~ 085% ( F 1-41 0.36 94.10 0.00 0.27 0.90 1.71 0.01 97.39
14 0.45 94.60 0.01 0.12 0.95 0.78 0.18  98.00

0.18% )+ w(Tay0s) N 0%~
0.04% CF10.01%).

B4 PFRELHS LT EESE (BSE) KHBTFHRE S mih B E
Fig. 4. BSE images and EPMA analyzing points of bauxite samples from the Heshan Formation in

the Pingguo area, Guangxi, China.
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