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are known to have layer structures with variable C dimension

which depened on the nature interlayer catious and contents of water molecular between
edge-sharing [MnOs] octabedral layers. Na-, Ca-, Mg-, and Zn-buserties were synthesized in

the labotatory and studied

role of catious in the buserite structures. With lowering the relative humidity(RH),

for to know the structural states of water molecules and the
Ca-

buserite begins to dehydrate at 27% RH and proceeds further very slowly. Mg- and Zn-
buserite also slow dehydration above 2% RH. With gradual ineveasing temperature Ca- and
Zn-buserite show abrupt shiftimg of 10A peak (10A-phare) toward 7A peak (7A-phare),

whereas Mg-buserite show
are further dehydrated to

gradua! shifting of 10A peak toward 7A peak. All of 7A-phare
5A-phare by further increasing temperature. It suggests that

interlayer catious play a crucial role in the dehydration behavious of buserites. Simulation
of one-dimensional X-ray diffraction patterns of buserties show that buserties have three
layers of water molecules of different types:the very loosely bound and tightly beend wa-

ters, instead of two layeers

water is sited in open space of the interlayer,

that was regarded by previous authers. The very loosely bound
the loosely bound water is bound on the

tightly bound water by hydrogen bond, and the tightly bound water in coordinately bound

on the interlayer catious.
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Fig. 1. X-ray diffraction patterns of the synthetic

buserites.

Table 1. Comparison of X-ray powder diffraction

data of the synthetic buserites.

Na-buserite  Ca-buserite Mgfbuserite Zn-buserite
dA) T dA) T dA) T dA) 1
10.10 100 1000 100 990 100 9061 100
5.08 50 5.00 55 482 45 481 100
339 31 333 20 321 20 32 31
292 17 283 14

2.59 19 257 8 257 14 256 28
251 21 249 7 249 15 248 33
240 18 239 8 241 15 241 32
232 20 233 7 235 14 227 28

222 6 222 13 221 31

2.19 16 218 6

205 17 2.11 6

197 14 1.94 6 198 12

186 13 1.88 5
SUHXH0|HE SA

FRAAEE (TEM) st dE &4 buserite
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Table 2. Chemical analysis data of synthetic

buserites.
Na-buserite Ca-buserite Mg-buserite Zn-busen'ter
MnO: 6491 57.30 5863 54.28
MnO 5.14 5.54 946 798
Ca0O 046 794 0.28 017
MgO 010 000 5.74 000
Zn0O 001 0.00 002 1476
NaO 898 000 032 035
HO 2040 2024 2554 2246
Total 10000 100.00 100.00 100.00
cation numbers on the basis of 18 oxygen

Mn* 7807 176 T 744 7245
Mn** 0758 0914 1469 1305
Ca 0.086 1.653 0.055 0.035
Mg 0.026 0.000 1567 0.000
Zn 0.002 0.000 0.003 2.105
Na 3.029 0.000 0.115 0.131
HO 11.839 19.002 15606 14.467
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Fig. 2. Transmission electron micrographs of Ca-buserite (A), Mg-buserite (B) and Zn-buserite (C), and lattice-fringe
images of Ca-buserite (D), Mg-buserite (E) and Zn-buserite (F).
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Fig. 6. Sample chamber (a) and experimental
arrangement (b) for X-ray diffraction during the relative
humidity control.
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Table 3. Solutions used for relative humidity con-

trol.
Solutions Desired RH(%)*  Measured RH (%)

NaSOq * 10HO 93 91-98

KBr 84 82-86 RH 96%
NaClO; 75 74-78

NaNO; 66 6469 R oo
NaBr * 2HO 58 56758

KL0s * 2HO 4 43-46 2 days

LiCt - HO 15 20-22

Silica gel 0 2-3 3 days

*:All data were obtained from CRC Handbook of Physics 5 days

10.2
7.4
and Chemistry(1988)
M 10 days
o : (Table 3)ol <j3}c] o2
o]

¢ 4 £e EiEY 72 50 days
2459 o|g 371827} 3718 ARHHE ¢ N ,
A7 o} ok «BHT Y= Fole) A N .
[+]
$5E A sl 3B S8HATh 26 (CuKe)
ANgBi AWE XA sdARe Alg 53 5 Fig. 7. X-ray diffraction patterns of the Na-
Yo XL £ AT E YEHoE AHHsEon buserite after various lengths of time at 86% RH.
(Fig. 6a) A8 AW W9 F7le 9F F7iees 102
S xdsEol Fuigr 2EFAY nRIAR
Adds o Adsz 2AEFA WY Fre
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(Fig. 60). RH 97%
dgase AdgEE CRC Handbook of ’
Physics and Chemistry (Weast, 1988) (Table 3) RH 77%
of #8250} ot AA YAl 2T Fof e hrs.
ot thd tEA vepdoh 24 53] 40% 1 day
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YUELIt buserite®] TxOf O|X|= FE
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Na-buserite= A& % (RH) 96%9) A1 d(001) 5 10 e 20 25 30
=102A0)% o RH 86%9A 2447 £ & °26 (CuKo)
d(001)2 ¥zl oy w=ze AmvF s Fig.8. X-ray diffraction patterns of the Na-
Z7bstde}. ojob e @ArS RH 964 % e} buserite after various lengths of time at 77% RH.
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Fig. 9. X-ray diffraction patterns of the Ca-buserite
at different desired RHs.

Aoz welty 22U RH 869) 2U7 234
Eobg w 7049 Waoh wEe] veted w
& A 7kel %ﬂ%fﬁ% 71449 HAae) F=E T
7hate wd 10A H329 dEe 3E HLs
o a2y & g3 Axe deA) ko (Bg
7).

Na-buserite= RH 97%<ll A+ 78 10A A=
Ba29#gk RH 77%011*#& 6A1ZF Zof 10
mazt A2 ogstA © wE 7A H3c
ZetA vehg o UAERHE
o] =g|A doirbA 409 Fol= 7A
5) 7rabA uEbdth 2@ 10A #=
stA obz ol At (Fig. 8).

AR AR

x m&‘l oZ:.

O
rr‘

=

Ca-buserite

Ca-buserite= RH 92-46% Afolo M= X4 3
ol 2 Wy gick el RH 46% olstol
Ae 10A JHae] Z4=7 Zxdoer gagch

9.83
M\\ 92%
/& i

o 7 15%
_,L_j\\___,\ﬂ 10%

9.60
M“‘«\ 2%
5 10 15 20 25 30

°26 (CuKoy)

Fig. 10. X-ray diffraction patterns of the Mg~
buserite at different desired RHs.
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Fig. 11. X-ray diffraction patterns of the Zn-
buserite at different desired RHs.
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Fig. 13. X-ray diffraction patterns of the Ca-
buserite heated at 35°C for different lengths of time.
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Fig. 14. X-ray diffraction patterns of the Ca-
buserite heated at 35°C for different lengths of time.
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Fig. 17. Lattice-fringe images of the DAC intercalated Na-buserite (A), Ca-buserite (B), and Mg-buserite (C),
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Fig. 18. Measured X-ray diffraction pattern of the
Ca-buserite and the simulated X-ray diffraction pat-
terns by Models A and B.
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Fig. 19. Measured X-ray diffraction pattern of the
Mg-buserite and the simulated X-ray diffraction pat-
terns.
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Fig. 21. Model of dehydration process of 10A-
phyllomanganates. Symbols are the same as in Fig, 47.

(a) partial dehydration of very loosely bound water, (b)
complete dehydration of very loosely bound water, (c)
complete dehydration of loosely bound water.
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