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Mineralogical characteristics of iron-manganese cutans in yellow brown earth
of Wuhan
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Abstract: Iron-manganese cutans are important carriers for Fe and Mn in yellow brown earth. They have been
playing important roles in recording history of the environment and affecting the environment. This paper
focuses on the mineral characteristics of typical iron-manganese cutans in yellow brown earth. Various miner-
alogical methods, such as ICP-AES, POM, ESEM, EDX, HRTEM, XRD, were applied to investigate iron-
manganese oxides in cutan samples collected in Wuhan. The results show that iron-manganese cutans in yellow
brown earth contain layering patterns, characterized successively by a high Mn layer, a high Mn & Fe layer, a
high Fe layer, a high Fe & Mn layer and a high Fe layer, and Mn/Fe mass ratio decreases irregularly from the
surface to the bottom. Iron-manganese cutans are mainly composed of nanoscaled Mn-(hydr) oxides and Fe-
(oxy)hydroxide minerals composed of hollandite, birnessite, goethite, feitknechtite and vernadite, exhibiting
diverse morphological features.
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Fig. 1 Optical micrographs of soil iron-manganese cutans under stereoscope
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Fig. 2 Optical micrographs of soil iron-manganese cutans (a, Qtz—quartz, crossed nicols), BSE image (b) and corresponding
EDX for Mn(c), Fe(d) from soil iron-manganese cutans
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Fig. 3 The distribution of Mn and Fe mass percentages (a) and Mn/Fe mass ratios in iron-manganese cutan linear profile (b)
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Fig. 4 X-ray patterns of area with enriched Fe and Mn tested before and after HAHC treatment (a) and area with enriched Fe (b)
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Fig. 5 HRTEM image of a well crystallized hollandite crystal(a), enlarged view of white square (al), HRTEM image of a poor

crystallized hollandite crystal(bh), enlarged view of inverse fast Fourier transform of white square(b1)
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Fig. 6 TEM image of birnessite aggregates (a) with a selected-area electron diffraction pattern (b) in SACselected area),
HRTEM image of birnessite and quartz (¢) and enlarged view of white square(d)
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Fig. 7 HRTEM image of feitknechtite aggregates (a) with a selected-area electron diffraction pattern (b) in SA(selected area),

HRTEM image of feitknechtite (d) and vernadite(e)
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Fig. 8 TEM image of goethite (a) with a selected-area electron diffraction pattern (al), HRTEM image of goethite (b) and

enlarged view of white square(bl)
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