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Abstract After fieldwork, metallic minerals in the samples collected from the red layers of Danxia located in
Lang mountain, Xinning, Hunan province, were characterized by complementary methods, including Polarizing
Optical Microscope (POM), Environmental Scanning Electron Microscopy (ESEM), Energy Dispersive X-ray
analysis (EDX), High Resolution Transmission Electron Microscopy (HRTEM), Electron Probe Micro-Analysis
(EPMA), micro-area X-Ray Diffraction (XRD), micro-Raman spectra (u-Raman), and X-ray fluorescence (XRF),
either by in situ analysis or powder analysis. The dominant natural semiconducting minerals from the red layers of
Danxia were hematite and anatase. In addition, the contents of iron and titanium in the red layers were 2.8 times
and 2.4 times higher than that of the non-red layers, respectively. Mineralogical investigation revealed that the
majority of Fe/Ti oxides were presented like cementating coarse silicate minerals (feldspar, quartz and biotite),
suggesting these Fe/Ti oxides were formed exogenically after weathering and eluviation of Fe and Ti-bearing
silicate minerals (ilmenite and biotite). Semiconducting properties exhibited by exogenic hematite and anatase in
the red layers of Danxia can provide fundamental information to further study the photocatalytic properties and
environmental effects of the Danxia red layers, and to understand the interrelationship between the Cretaceous
oceanic red bed and continental red bed on the Earth’s surface.
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Fig. 2 Stratigraphic section of the study area
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Fig. 3 Field photos and micrographs of red rocks in the study area
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Table 1 Concentration of major elements of selected samples in the form of oxide through XRF method (%)

KA R4

it KB GRUBIE TP A) NFREE R ) SRR (FE AT

CTRD A KA
SiO, 72.43 60.54 69.74 69.33 67.79 74.02
ALO; 14.59 19.36 15.60 14.67 16.98 12.69
Fe,05 1.30 4.09 1.67 1.69 3.26 0.86
CaO 0.84 1.15 2.14 3.49 0.53 3.09
MgO 1.19 3.71 1.52 1.76 233 1.13
K,0 4.83 492 5.52 4.42 471 439
Na,O 1.48 0.36 0.21 0.44 0.08 0.54
MnO 0.040 0.067 0.040 0.038 0.045 0.032
TiO, 0.165 0.573 0.190 0.199 0.379 0.125
P,0s 0.139 0.166 0.025 0.081 0.016 0.072
e it 2.64 4.66 3.15 3.75 3.70 2.81
oyl 99.64 99.59 99.8 99.86 99.82 99.74
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Fig.4 Element mapping under electron probe microanalysis of metal minerals from Leipishi and Tianshengqiao
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Fig. 6 Transmission electron micrographs of hematite and goethite
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Fig. 8 Transmission electron micrograph of anatase
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