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o gl A3 FAste 2ATE MY (deformation) 2 71AH SH s T}
< 284 AP E(strain)S F/ete $P S &3t 249 5 AR Catti, 1989). Mookerjee
9} Redfern (2002)& Catti (1989)7} |z 2 A2/43 WY Eo] B3 o]Z(formalism)S LA
713 BEsHA wdezM AYTE Wil A E(strain)€ oldistnA A I o]&9 ¥
Ae T Axz Ao AFL X'GXY d52 39 & Yt AQd, 94714 GE metric
matrix (GHE F39 AFE 7= FBAE Advisty] Xe 23 U g2 £E 3%
(fractional coordinates)& Uitk Mt I A3 A AFY Aol HRHFER S
(inner strain component)¢} <2}+7(4 ) 9§ E 8 2 (external(lattice) strain component)2}= 7}
goz FRA Foz F¥E + AUth(Mookerjee and Redfern, 2002). T+ 72 g @48
o o3 ZAPFxe MFS FYANAGE, 2 72 B dALALE HESY o] MYES
(AN EHEFS MR FYEo] THE 302 1T F UAFS F LA Ye AHdoltt
(Born and Huang, 1954). o] = & % il
o #4 #FE9 W=E R

B A7 22 2 X ELE A5e FAARTLIAARE o]fstd JEUE
W(1969) 02 AP T2E AYA o0, K A8 (K coordination sphere)e] ¥ sheate]
E Bn A 22e s F¥re K-0 2H S 753 W3 E(structural strain)oll
o] A} A x}2 A (lattice component) 2} Ul 5 8 4 (inner component)®] 7@ o2 A3 Eg
BEAHQA 7188 AT EAAEFHS] BAE FE vlwstd 2R

my A

Wards AtlA BoliEles BF 582 A8 (Bancroft, Ontario AHE Al§
o

stgon], SRR X-484R4, ARFFRY (TG/DTAE st 228 AR
244 2 X-4 HARHNL AT ARE =S FYSA #7) 3] 100m ol AR

A T

st} FH|8tH ot XRF, ICP-AESE o] &3l FAE 4 vFPE9 sstEA g 7| 273HA
A T2 A gRadN Fdsden, Fxd FFE AYSA 271 Y3t MAC
ScienceAt9] TG-DTA 2000SE °]-&3t] FAA/EFFEH (TG/DTA)S EAe

G AAHAT ALY AFE YAEQ YR ST2 £HF9 FHYANE o] &3 1
M5 F23HAAx (HRPD, High Resolution Powder Diffractometer)E o] &3t m 3%
FARELHAEM S AT Ge 2 (BDHA s @std #F (1.8348A)S
ARSI 1 0-165° (20)T7HolA 2% ZHA 2 0.05° (28), EUHIIZEE 95000ne] =Ho=
EXo] £yg=gler 32 tbF 7AE7]Y He-3 proportional counter® 3 Hz87F =3 =
o AESAFANZE 22FA (fumace, RT-1300K)7t A& E%len, Alg £ 2 vlyg
ol o] &HUT TLAAE ANaFALA AAAYS Y 107 Torr o]4e] AFAHZ
1Ak, T4 3-EAFEE 20C (room temperature), 3007C, 450°C, 600C, 900C &%
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ZAAA in situdE SREHJT BT, gqi7lE9719 A7I2AM 12415 ¢ 22 400TC,
500TC, 700C, 800TC, 900C 9 2xx7Ae2 dAzld FEE ASE dFdez A2dA9
FAA AHARES FS53A

2E AAFZE JEYUEY(Rietveld, 1969)2 o]43td FAHARAELIHAREE refinedt
o2 AAHJY. FX Ao o] &F A ZEY o] FullProf (Laboratoire Leon Brillouin,
CEA-CNRS, France)=4 20003 1€ WAL A&t Z7|1BH o2 Russel
Guggenheim (1999)9] G AA Y 2 AFAHAE Ao, A HHF& FEA
2745 EWE HAAHUC. Refinement? £AME 7E2UAA 2 AAAAE § 27289 1
A oA £xH o2 & dA4Y AN FAXNPLZA WS E FIHATIE WAHeR 5
Pttt dukAHA AE 3 wat o 24 Young (1993)°] 71&d wiAH 2Ad
A=A 0 F 2F AX, 6 A 71HA (background) ¥ A2F ©HE © HIEA <Az, HJ=
e 4 Aal, 42 A FE AR, v AA AAL, AA dRAF A Fo= 9
o 93 g5-2F Gauss® Lorentz 32 £ g Pseudo -Voigt (PV)& & A g3}
foy, ol F2+ o] A F (FWHM=H)& 2071 #gho) wa} 3709 <zt U, Vv, W7}
Rt A EFo AAHIEESE A HCagliotti et al., 1958). S22 Agarakel [001]
o wEgog HIHL WA Y3t Marche] H3R A< (Dollase, 1986)S o] &3 ot

3. 243 9 E9

XRFE o83 FU42EH 2 Fluorine® A ZFE4, ANALFFEA (TG-DTAS ol &
o] AP FRAL (Kie, Naois, Caco)(Mgsis, Fe''zs0, Tiorr, Mnooe)(Sisss, Al
Ti010)On[(OH)1 47, Figsl ©]lth. refinemente] ¥ E B I EE AAHFE GFd R AF
E(Young, 1993)& HHEYH R,= 298%-5.06%, 7I53 A4 Rwps 3.84%-6.77%, Bragg
positiongi ARG E X]/\]ﬁﬂz*‘: A4 Rp &L 562%-127%% L EFSTH

ZHGANM EBZLE cF WFoE A et B3 X AN E A

—3—57P F Vel e} HLE}"}*‘ TZo] ¢F FFoz ¢AAE AF Ko] EAlgte 3
F d(interlayer)ol A o] WAAEL o2 cF BFezo E4F & +% & ZH(control)
1 e Aoz etk oj g K sl9FIHK coordination sphere)oll tid Fa ZAA

Q2= L Fig. 1ol Yeblidd. a) B4b% 8 S 9 (ditrigonal distortion)# d) &3k Zd
A 3 Zt(interlayer octahedral flattening angle)x 79 HI¥gdz BHo] on b)
Had K-0Z2# A8 ¢) $3F7l(interlayer separation) 3999 B3 2@ =23 H#o)
© AFA] 71stets ARZFEAA S|

K w9539 wstgdel did mo A 23S 9std S&29 K-0 2gES

Z2 W¥E(structural strain)oll  olx A=} Q A(lattice component)® W 8 A (inner
component)?] Jfgoe =2 B’#E}S{it’r(’l‘able 1.

in situ 1A Fe] A, o] 2 gl MEE oA B £ 9l=d, 6719 1
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%%Ri% HA5L 2S¢ 5 AJTH S iFugdEales X Aoz 7dygs
o FHEET o Bol AFHAE S sy, o RAPESLE
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Fig. 1. Plots of a) a (tetrahedron rotation angle), b) mean <K-O> distance, ¢)
interlayer separation and d) interlayer octahedral flattening angle versus
temperature for in situ (open circles) and heat-treated samples (crosses).

ex situ QA AR A%, S WRWAELLE 7 AFo] BUE FLERE S0
£ 2etd £5E9058 AN §

=% o a4t 7 wdel ong 2o 9498 &
£ AR W K-0 AYS $HIM s$ 2 UPAYEALE BY £ gon) AT o)
REYES B 5] 42 F/HA0TAA 357, 900TAA 61578 zaAstarh o
de Aot 7129 97 AHSHE NS T FYPEL FAT & AAHOhta ef al, 1982

Russell and Guggenheim, 1999). A K-0 A& AT 5 AF(e)E ¢ A9 AA o
AL F58d AE: 7 Al° g 3o, weby F3F -’F%O] Zo29 #&& AuFgE A4
Hog A FUH =T AR HAAE RE K H ol A7 A widae] 452§ o
ofst=] 7] wFolH, o 31\_ what e o] ol ga=4h3} a8 (dehydroxylation)ol] 7118kE 320
2 ¢2}x Avh(Ohta et al, 1984). °ls} tl& ] K's} F~ zhe] B7l& @ HE K S3H& 7go|
c & gow g A2 BuHUHRussell and Guggenheim, 1999).
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Table 1. Bond lengths, changes of squared bond lengths A, (I) their lattice components and (II)
the component of inner deformation are reported for K O bonds.

in situ Bond length BO“‘} Acneth ) (42) I i a0¥c
at 20C at 600°C

(K-O1D)iner[x2] 3.097(6) 3.16(1) 041 0.11 0.30 11.2
(K-O2)inner x4] 3.044(5) 3.146(6) 0.63 0.08 055 175
(K-ODouter x2] 3.260(6) 3.24(1) -0.12 0.08 -0.20 -3.09
(K-02)outer[*4] 3.214(5) 3.215(6) 0.01 0.10 -0.09 0.29
<K-O>mean 3.145(6) 3.188(4) 2.33

ex situ at 400C at 900°C A (A2) I i§ (lo-sic-l)
(K~ODinner x2] 3.059(7) 3.007(8) -0.32 -0.03 -0.29 -105
(K-02)inner[ ¥4] 3.056(5) 2971(5) -052 -0.14 -0.38 -145
(K-OD)outer[x2) 3.323(7) 3.231(8) -0.61 -0.21 -0.40 -16.0
(K-02)outer[ 41 3.204(5) 3.249(5) 0.29 -0.08 -0.37 783
<K-0>mean 3.151(6) 3.113(7) -2.38

Note: € is the linear thermal e§pansion of each band, A (d'xo’-dko® = I+II) is the difference in_the
K-O bopd length, 1 = (xx-x0) AG(xk-x0) is the coptribution of pure lattice deformation and I =
{(xx—x0)" G’ (Axx-Bx0) +(Axk—Ax0) ' G’ (xxk—x0)+(Axk—-Ax0) G’ (Axk—Axo)} is the strain entirely related to
inner deformation (according to Catti et al., 1989, Mookherjee and Redfern, 2002). The xk and xo
is the vector of the fractional coordinates of the atom, respectively, with respect to a common
origin and the G is the metric matrix (the determinant of which gives the square of the unit cell
volume). Esd’s on the last significant digit are in parentheses. Bond multiplicities are given in

brackets.
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