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3.1
1% 27 , , 1
MnO, 90 % , 1* K20 3.03%,N&O 0.52 %,
Ca0 0.07% 2% K0 3.74%, 1* :Na,O 0.15%,
1% ;Ca0 0.14 %, 1%
Mn K , , S0, TiO, Al;03 MgO P,Os BaO CuO 2ZnO ,
Cr Hg , As Pb Cd, Ni 0.2% ,Zn Cu
3.2
D Ko 2(Mn** Mn**/ Mn?*)gOs6 , 16 ,
, 4 2 2 4
) , , Na Ca Ba
K , Al Ni CuzZn Ti Mg Cr Mn ,
2 17 2% ,
1* : (Ko, 463N, 119 Cao. 009B 0. 002) 0. 593 (M 7. 677 Tio. 120Al0. 099 M Go. 044 Nio, 019 Cro. 011) 7. 970016 , 27
: (Ko.570N &0, 034Cao. 018) 0. 622 (M N7 695 Tio. 022Co. 020 Nio. 02 ZNo. 006 Al 0. 003) 7. 766016
K Na Ca , Mn mn**
, Mr**MR** Mt Mt , , K Na
Ca 2 ,  Mn +4 , , 1 -1
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M n3 + M n2 +
Mn
1 WB/ %
Table 1 Hectronic microprobe analyses of cryptomelane
Mn02 Kzo NaZO CaO BaO AI203 SOz MgO NiO TiOZ CuO ZnO P205 Cr203 HgO
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%.2092.43 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
4 Fe,0O3 AsO PbO CdO (CoO 0.00 % )
JCXA - 733
2
Table 2 Chemical formula and characterigtics of natural cryptomelane
Mt
1% -1 (Ko.4ssNao, 031Ca0. 018) 0.555 (M N7, 674 Ti 0. 240Al 0, 004M Go. 088Cro. 021) 8. 117016 32.592
1%.2 (Ko, 44Nao. 187B20. 003) 0. 63(M N7, 630Al 0. 104Nl 0. 038) 7. 822016 31.741
2% .1 ( Ko. 570N@o. 038Cao. 014) 0. 622 (M7, 685Ni 0. 026CUo. 026 Ti0. 013ZN0. 012Al 0. 003) 7. 754016 31.569
2% .2 (Ko, 570N, 030Ca0, 021) 0. 621 (M N7, 704 Ti 0. 030CUo. 013Ni 0. 011Al 0, 003) 7. 761016 31.635
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Table 3 Experimental results of manganese magnetic moment in natural cryptomelane

/K 289.1 288.9 288.7 288.5 288.4 288.2 288.1
/ M %10 %emu 1.04884  1.05686  1.05388  1.05113  1.05155  1.05136  1.04983
/K 287.9 287.8 287.7 287.5 287.4 287.3 287.9
/ M x10" %emu 1.04788  1.04486  1.04597  1.04697  1.04567  1.04732  1.04788
,MagL ab System 2000 ,0xford ,U K
4
14/ m, ao
= 0.9866 nm,co = 0.2872 nm,[MnGs] @ ,
, c ( 2x2 ), 0.471 nm 0.278 nm
( ) K*
Mn®* Mn?*, (0,0,00 [ K*
, ,C ,
, b 12/ m,ap = 0.9956 nm,by =0.2871 nm,c
=0.9706 nmf =90. &°1*] XRD , Na" c&* K
i [MnGg] Al Ti Mn ,
Mn
, Rietved
, a =
0.9803 nm ,by = 0.2849 nm,co = 0.9665 nmf =91.2°
6
(6 1 ), 0.275 nmx0.275 nm; [MnOg]
(6 2 ), 0.462 x 0. 466 nm ,
, 0.278 nm  0.471 nm ,
5
5.1
Mn—O K* ,
§-0 Na* c&*
, , 0.46 nm, 0.23 0.52 nm
(12 0.74 nm [MnOs]
(omyg , 2x2
OMS- 2, 3x3 0.69 nm OoMS- 13 16
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(1) . - 1* 2*
(Ko. 463 N@o. 119 Cao. 009 Bao. 002) 0. 593 (M7 554 M§ "123 Tio. 12 Alo. 099 Mo, 044 Nio 019 Cro.011) 7.7 O1s  ( Ko.57 N, o3a
Ca9.018) 0.622 (M7 695 Tio. 022 Clo. 02Nio, 02 ZMo. 006A 0. 003) 7. 765016 , a =0.9803
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J
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A Sudy of Crystal Structural Characteristics and Environmental
Properties of Natural Cryptomelane

GAO Xiang*, LU An-hua’, QIN Shan', ZHEN G De sheng® , ZHEN G Xi-shen' and ZHEN G zhe*
(1. Department of Geology , Peking Univerdty , 100871, China; 2. Department of Materid Science and Engineering,
China Universty of Geostience, Beijing 100083, China)

Abgtract : XRD and IR andyses show that the main phase of Xiangtan manganese ore from Hunan Province
which contains manganese oxides is monodinic cryptomeane. The accurate crystal-chemical formulae of natura
samples 1% and 2% are (Ko,s1Nao, 13Cao.027) (Alo. 168 F€0. 091 ZMo. 046 Po. 043 Nio. 027 Tio. 021 MGo.016) M1 ‘162 M7 sz
Or6 and (Ko, 57N&. 034Ca0. 018) 0.622 (M7, 695 Tio. 022 Clo. 02 Nio. 02ZMo. 006 Alo. 003) 7. 766 ; repectively , which are ca-
culated by the combination of the magnetic syssem and éectron microprobe andyses. This cryptomeane belongs
to nano grade particles because the diameter of itscrystd particlesis between 30nm to 110nm as shown by Atomic
Force Microscope (AFM) . The parametersof crystd cel are ap =0.9803 nm, bp =0.2849 nm, ¢ = 0. 9665
nm,B =91.2 , which are given by the correction of the Reitveld Powder Diffraction Profile Fitting Technique.
There are two kindsof tunndsin the crysta structure, and K* ions are located in the larger tunnd's constructed
by [MnOs] octahedrons. Generdly, the crysta-chemica characteristics of naturd cryptomelane possess five far
vorable environmentd properties, i.e. , surface adomption, redox , ion exchange, tunnel and nano particle effect.
Key Words: natura cryptomeane; tunnd structure; nano particles; environmenta properties

( 476 ) (Continued from p. 476)

trostatic fied , water molecules are e ectrolyzed and hence produce active molecules H;O ™ and OH”™ , in which the
former attract impuritiesor dirtsto tourmaine surface, thuspurifying the water , whereas the latter combine with
water molecules to form negative ions, hence improving living conditions of the mankind; charged particles are
attracted by dectric fidds 9 that charged particulates in air are attracted to tourmaine and the ar ispurified.

Tourmdline has high mechanica and chemica stability : compared with other mineras with absomtion capacities
such as zeolite and montmorillonite, tourmaine shows high repeated availability without saturation limit , 0 its
gpplication to the environmenta protection fied has brilliant progect.

Key words: tourmdine; eectrogtatic fidd; progect of application

© 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



