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The refinement of crystal unit cell parameters of native cryptomelane in the supergene
oxidation zone of the Xiangtan manganese deposit, Hunan Province

GAO Xiang, LU An huai, QIN Shan and ZHENG Zhe
( School of Earth and Space Science, Peking University, Beijing 100871, China)

Abstract: T his paper is mainly devoted to the refinement of the erystal unit cell parameters of the native manganese oxide from the
supergene oxidation zone of the Xiangtan manganese deposit, Hunan Province. With the computer programs of Rietveld DBW 9411
and Pirum, it is revealed that the body_centered monoclinic eryptomelane is the main phase of the mineral. It is for the first time to
give the unit cell parameters of native cryptomlane in this area: ap= 0. 9974 nm, bo= 0. 286 3 nm, co= 0.9693 nm, PB= 91.467., V
= 276.66 % 10” * nm®. It is also pointed out that the troubles of refining are caused by the extreme difficulty in finding a single crystal
particle and by the XRD pattern characterized by broadening, relatively high background and asymmetry.
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Table 1 The XRD indices of native cryptomelane from the Xiangtan manganese deposit, modified by
the computer program of Pirum

hikl [S:;:; :-iin:ﬂ( cal) “T;?%((}I::)])- ( fg;] {(22‘1') d( ohs) d ( cal)

101 0.0120 0.0120 0. 0000 12. 570 12. 564 7.0362 7.007 5
200 0.024 1 0.0239 0. 000 2 17. 850 17.776 4.9650 4.9770
— 0.048 4 — — 25.420 — 3.5010 -

301 0. 060 4 0.0610 - 0.0006 28. 450 28.592 3.1347 3.1222
211 0.102 4 0.1020 0. 000 4 37.330 37.245 2.4069 2.4101
112 - 0.103 1 - - 37.452 - 2.4020
303 - 0.107 8 - - 38. 327 — 2.3320
104 0.108 3 0.108 3 - 0.0000 38. 420 38.433 2.3411 2.349 1
303 0.1136 0.1134 0. 000 2 39. 390 39. 361 2.2856 2.2980
204 0.1217 0.1225 - 0.0008 40. 840 40. 968 2.2077 2.2251
310 0.126 6 0.126 1 0. 000 5 41. 680 41. 603 2.1652 2.1583
312 0. 1509 0.1510 - 0.000 1 45.710 45.741 1.9832 1.9870
213 - 0.1513 - - 45.776 — 1.964 0
105 - 0. 1580 - - 46. 840 - 1.9420
411 0.1755 0.1755 0. 0000 49. 540 49. 530 1.8385 1.84 10
205 0.1789 0.1787 0. 000 2 50. 050 50. 015 1.8209 1.8176
404 0.1999 0.1999 - 0.0000 53. 110 53.116 1.7230 1.724 4
305 0.2072 0.2070 0. 0002 54. 150 54.123 1.6923 1.6862
600 0.2149 0.2149 0. 0000 55.240 55.229 1.6615 1.6653
020 0.2899 0.289 6 0. 0003 65. 150 65.119 1.4307 1.432 4
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hki (obs) sin0( cal) sin:ﬂ( cal) (obs) (cal) d( obs) d ( cal)
701 0.3015 0.3016 - 0.000 1 66. 610 66. 622 1.4028 1.4023
107 — 0.3134 — — 68. 088 — 1.376 7
220 0.3138 0.3135 0.0003 68. 140 68. 100 1.3750 1.3753
604 0.3215 0.3215 - 0.0000 69. 080 69. 085 1.358 6 1.3592
321 0.3504 0.3506 - 0.0002 72. 590 72.615 1.3013 1.3047
421 0.3924 0.3927 - 0.0003 77. 570 77. 608 1.2297 1.2251
224 0.4118 0.4121 - 0.0003 79. 840 79. 875 1.2003 1.2059
nese) .
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