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Table 1 Electronic microprobe analyses of cryptomelane

FEfh MnO2 Ki0 Nap0 CaO  BaO ALO: Si0; MgO Ni0 TiOz CuO  Zn0O  P20s CraO3 HgO  S3H1
1¥-192.95 3.19 0.22 0.14 0.00 0.67 0.23 0.49 0.00 0.15 0.00 0.00 0.09 0.22 0.01 98.36
1¥-292.43 2.87 0.81 0.00 0.08 0.73 0.19 0.00 0.39 0.00 0.00 0.00 0.18 0.00 0.05 97.73
2~ 193.83 3.76 0.17 0.11 0.00 0.02 0.28 0.00 0.3 0.14 0.29 0.14 0.55 0.00 0.00 99.59
2-292.66 3.71 0.13 0.16 0.00 0.02 0.16 0.00 0.11 0.34 0.13 0.00 0.52 0.00 0.01 97.96
VB BRI 4 P55 Fe05 AsO PO CdO BT CoO 15 B4 0.00% o b I 25 (b 50) WP Rl 5 it A
HL T2 1] JCXA- 733 1308% .
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Table 2 Chemical formula and characteristics of natural cryptomelane
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Table 3 Experimental results of manganese magnetic moment in natural cryptomelane

kK 289. 1 288.9 288.7 288.5 288. 4 288.2 288. 1
R M % 107 2emu 1.04884  1.05686  1.05388 1.05113 1. 05155 1. 05136 1. 04983
kK 287.9 287.8 287.7 287.5 287. 4 287.3 287.9
HEFE/ M x 107 2emu 1.04788 1. 04486 1. 04597 1. 04697 1. 04567 1.04732 1. 04788

PR bRt s B R 9280 50K, MagLab System 2000, Oxford, UK .
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A Study of Crystal Structural Characteristics and Environmental
Properties of Natural Cryptomelane

GAO Xiang', LU An_huai', QIN Shan', ZHENG De sheng®, ZHENG Xi_shen' and ZHENG Zhe'
(1. Department of Geology, Peking University, 100871, China: 2. Department of Material Science and Engineering,

China University of Geoscience, Beijing 100083, China)

Abstract: XRD and IR analyses show that the main phase of Xiangtan manganese ore from Hunan Province
which contains manganese oxides is monoclinic cryptomelane. The accurate crystal_chemical formulae of natural
samples 17 and 2% are (Ko s;Nag 13Cag 027) ( Alo. 168 Feo. 091200, 046 Po. 043 Nio. 027 T 0021 M g0, 016) Mnj*i62 Mn$ss:
O|f, and ( Kn_ 57N HIS 034Cﬂn_ n|g) 0. 622( Mll'}_ 695 T in_ngg Clm_ng N in_ nngln_ nn.f.z‘\]n_ mjg) 7. T66 mspm:tively. w l]i(‘l] are (‘E]l‘
culated by the combination of the magnetic system and electron microprobe analyses. This cryptomelane belongs
to nano grade particles because the diameter of its erystal particles is between 30nm to 110nm as shown by Atomic
Force Microscope (AFM). The parameters of crystal cell are ag= 0. 9803 nm, by= 0.2849 nm, co= 0. 96065
nm, B= 91.2°, which are given by the correction of the Reitveld Powder Diffraction Profile Fitting T echnique.
There are two kinds of tunnels in the crystal structure, and K™ ions are located in the larger tunnels constructed
by [ MnOg]| octahedrons. Generally, the crystal chemical characteristics of natural eryptomelane possess five fa-
vorable environmental properties, i. e., surface adsorption, redox, ion exchange, tunnel and nano particle effect.

Key Words: natural cryptomelane: tunnel structure; nano particles; environmental properties



