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Abstract

The present report concerns with a fundamen-
tal study of the VI group oxide glasses (MOx-RO,,
M : Te, Mo and W) and related materials, aiming
to synthesize new functional glasses with the pecu-
liar properties based on the microscopic state
(atomic arrangement, local structure around addi-
tive component, electronic state, chemical bond and
so on). In order to realize such the funcitional
glasses, the following individual research were
performed keeping the relation among synthesis.
analysis of structure and property, and materializa-

tion.

1. Study of Glass Synthesis

Feasibility of the technology of introducing
low-melting glass into glass capillary tube is
examined. Fabrication apparatus of glass compos-
ite where tellurite glass is introduced into a Pyrex
glass capillary tube is developed and the compos-
ites are evaluated. Cracks are observed inside the
capillary tube due to the gap in thermal expansion
coefficient between the capillary and the glass
inside. This technique can be applied, however, to
fabrication of glass sample library used for high-
speed and parallel evaluation of thermal stability
of glass materials.

Tellurite glasses with photoconductive and
thermochromic properties are studied. Almost all
glasses synthesized were in the insulator range
(10-"~10""'¢/S/cm) at ambient condition and
under halogen-light irradiation. In them the elec-
tric conductivity of Te0,-Cd0O-B,0O; system glass
under halogen-light irradiation showed about 20
times than that of conventional condition.

2. Application of Sol-Gel Method

By a new sol-gel coating method to amorphous
inorganic porous materials, the arrangement of
micropores in the materials was tried to control at

nano-scale. As the result, Si0O, nanotube with uni-

form diameter of about 30nm and nanofiber with
size of about 6um were synthesized. While related
to another application of sol-gel process to coating
on a film, the coated film prepared by a new sol-gel
process incorporating ultraviolet irradiation at
ambient temperature indicated that alkalime corro-
sion resistance is superior in the range of 2.4 times
to 2.6 times that of the conventional composite film
heated at 573K.

3. Study of Structure and Structural Change
(XPS)
measurements of the lithiumtellurite glasses and @b

X-ray photoelectron spectroscopic

-initio self-consistent-charge discrete variational
X molecular orbital calculations on the TeQ, clus-
ter modeling tellurite glasses are studied. The val-
ance and core-level electronic structures of Li-Te-
O glasses are revealed by XPS. By taking into
account of the net charge upon the cluster calcula-
tion, the change of the structural unit in various
tellurite glasses is consistently interpreted. The
difference charge of the cluster shows the charge
accumulation on a Te atom which corresponds to a
lone pair of electrons predicted by stereochemical
analysis.

Structural changes of many kinds of tellurite
glasses were studied dynamically by in situ high-
temperature X-ray method taking into account of
thermal reactions observed by Differential Ther-
mal Analysis. In this report, that of a 30Li,O -
70Te0, glass was picked up as a representative of
tellurite. This study established newly the substan-
tial phase relarions of the lithiumtellurite glasses at
the high temperature including a reversible change
between ¢- and (§-Li,Te,Os phases which newly
found in the present study.

4. Study of Function
A dot pattern of refractive index was formed
by the spot heating with a Q switch pulse YAG



laser beam (532nm) irradiation on sodiumtellurite
(Na,0-Te0,) glasses added with small amount of
Co0. The map of the refractive index of the glass
was composed by a scanning ellipsometric tech-
nique at a resolution of 100ym x 50m. The spots
possessing refractive index was lower by about 0.05
than the surroundings of the irradiated part. These

results indicated that refractive index patterning
on the glass surfaces would be possible by a simple
process or laser spot heating.

Synthesis of small portion in glass by using
liquid-liquid phase separation was performed and
the combinatorial technique applied to glass syn-
thesis.
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%% DERE S ICEHE %30mm/s OEE TFHS5| &
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R5lE s 0, BMENEEREES & CR5|EERFE
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BRY T ~NDENEF2—T NI, REDBRZ2 28
FORNER. lmm OEMEZ N ZTNWHEAL T, 53
BEORSIETHL 2,

(3) #R

EHE OWATFICH T 5, ERNHMOBERESMZKD
b7, BEXNEWALLEBHEEZFRNCRETL TR
BE2RE L7z, MALRAENHIFERREIES 21

2.1 AT7BIVI Ty PN ADEMEE, T, &9 RERRE,
Ty - BEAGREE, T, WAHRE, o | BEEGRE, » BT

Z;O
Glass T,(°C) Tx(°C) Tw(°C) o(°C™) n
80Te0,-20Zn0O(mol%) 356° 535° 612°  170x1077°  2.089 (632.8 nm) ©
IWAKI TE-32 560 ¢ 32.5x1077 ¢ 1.470 (656.3 nm) ¢

¢ determined by TG-DTA on heating 10°C/mun. ¢ Ref. [7] ¢ IWAKI Glass Catalog
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B3R LIERIINETREL TV 3,
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W3 IBRIET 3, FENEL ok, WENE
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RETHE, MEEEEEL, NEICHE2ENT 5 5H
W<, SIEHBTTHIE THEG BRI RE {3
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BEOFNELD BKREVDT, a7H 7 RICEF-ED
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SNBNI EMbhb,

S, ITH T AR>S DERKSH S Dk
Ezohd, 774G ERCRINERI L0
b, ERRZEKEEDLN S, BEIEENRU TH KM
DOIfFHEPREBEND 2HEEPE D, FERIZ %728
5ITIEE
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(1) B=&

5 2 HiTWR, #940cm ROEE S 7 AREA 2 ERIL
7o, b, [UE, BEOBEC LD 74
TV 7 x =L LTOERARTAEETH D T L35 m
27, LL, 7T 4 MA T A LEMEDOBICIZ
FRRIGRRONT, $hiors A E5EKEESH
MICEL 2 BEORLENHEIN TR EART L
BHKZ DT, V4 ADHi> 1Bl 5EEDH T AR
B2 AR /ER T 2 8l & U CRFIBEESE %,
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R EYT T R g &

ADGFE TR, FAROFELIE»ITRLNTWIZED
BE L, MEANREROBMEEELZHVWTY I
DERILE N 2 B FHli T 2 TbEEFHRE, Th
% [6] (H2.421), HorUDEEL BT
ARRRCYID L, BEOSRDOZENHERD;RD
MBI 7 AR RN, BEAREREOESIFICAN
T—ECBNET 5, HxOH 7 ADKNERL 5I8E
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B2 510 R 3 @I ESEE R AL Tz IR L
T5W O He-Ne V—¥ % F\v, BHEY 7 AREED
—HRFEBBRBL THARZ VT F T4 WEL &I,
RIVFE—FHT 7 A NTHENEE Lc, EEY
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L7z,

(3) #R

FEoHIER, RFERZOEA R 5 mm ¥ O
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DB E UTER, £z, 2Tz ALY,
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% T-T-T (Time-Temperature-Transfer) ¥4 ¥ 7/
FABHVOENTWS, HEEETDH 5 RFRHEWNEL
T R DG ERAT PR AR 2 RIANICE N, AT ARE &
saiTHPREE & OFEREWRET 5 2 & T, BHimEIERE
DWREBWHWSEN 206K O EFRT 57010,
BB ERET 2D R 2 MOERSEMF (BENEE &
i) ZRREL, AFBEHERETMEOKRE SO
DEEEHET BIEEZB VR LTZ > Tz, K
MRICB T 2EEN 7 AR E Ao, 2258
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I35 —% 53, M2.6BFA0KRVARHERD, A
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HISEERIZ A B

FERD I L B % 1%, ¥ FEHSEHREN B
MECEEBboTETH S, IR, FafrHRE
EHTARBOEFRBET S EEDBNIRT S I L
BTE 3, KFEOFITIZ, 1EIZ100% DFERHHTH L
THEBEBBE IR W LML RS> TED,
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ZOHEDD 5 —D>DFBIEEEOLHEM L HE
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FREPEODIEFIBEZTHY, NHEMEOWIEEFED
JIE A R VAP

ZORERHEOFIREHEII, BHEOMEN T
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FEREOFEERER D ELEATRIE, PR
EOF I mFHRELTEHTHE EEZ 5,

2. 1. 4 #%

TIWVIA NG T ARH T ABHEFCHALLES
BT ARAROEERM AT L, O HESEER
L7z, 2HOA 7 ADBERRPIRL 2 2 L WREHE
THALLTZ ADWHBBID, k77437 ) 7
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WEEZRLET,
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(1] # EW, “BEONK7 74 /BT s pEsm —(EEE
HeDBER”, New Glass, vol. 10, no. 3, pp. 3-7, 1995.

[2] EBEE—, “Y7 7 A N BIESSFEOBIR”, New Glass,
vol. 11, no. 2, pp. 50-58, 1996.

[ 3] D.Furniss, J. D. Shephard, and A. B. Seddon, “A novel
approach for drawing optical fibers from disparate
core/clad. glasses”, J. Non-Cryst. Solids, vol. 213&214,
pp. 141-146, 1997.

[4] M. Braglia, “Active single mode optical fibers and
method for their fabrication”. US Pat., Nov. 23 1999.
5991486.

[5] MR, @EFE, “a>EF P PITAT7 IR MY~
X BEBEARONA AN—Ty VR, €7 I v IR,
vol. 34, no. 5, pp. 373-376, 1999.

(6] REMER, KBPHSREL—FHSR. HTITEHET,
1998.

[7] O.V.Mazurin, M. V. Streltsina, and T. P. Shvaiko-
Shvaikovskaya, Handbook of glass data part B single
-component and binary non-silicate oxide glasses.
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2.2. 2 HI3ZXAEW
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#2.3 BEHFZADT7x ravFryva i

R [EEbRL) HERL I/Io
(X 10-11A) (X 10-1A)
65Cd0-15Te02-20B203 0. 658 78. 5 12. 0
65Cd0-155102-20B203 0. 475 14, 2 29. &
65SbO1.5-15Te02-25B203 0. 281 0. 381 1. 5§
505b01.5-25Te02-25B203 0. 301 0. 658 2, 2
50Zn0-25Te02-25B203 0. 305 0. 428 1. 4

2.4 BFEHFIFAD7 3 ravyryva ik
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30Sb01.5-70TeO2 0. 195 0. 215 1.10
20Sb01.5-80TeO2 0. 280 0. 268 1,17
10Sb015-90TeOs 0. 205 0. 2458 1. 20
5Sb01.5-95TeO2 - - -
30In01.5-70TeOq 0. 420 0. 452 1. 08
20In01.5-80TeOs 0.275 0. 305 2. 0
10In0;5-90Te0: 0. 090 0. 102 1. 13
5In0;5-95TeOq 0. 532 0. 785 1. 48
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X2.11 Transmission spectra for 65Cd0O-15Te0,-20B,0, glass
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[43.1 High magnification SEM (a) and low magnification SEM

(b) images of Silicon oxide nanofibers obtained by immer-
sing the ordered anodic alumina for Imin in the sol which

is aged at room temperature for 2days.



Viscosity (cSt)

B43.2

3.0

2.5

2.0

VIFRBRAL A 7 A

Surface SEM(a) and TEM(b) images of the

silicon oxide nanotubes. The diameters of the

nanotubes are approximately 30nm, having wall

sizes of about 3~7nm.
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3.3 Relationship between aging time and viscosity of sol.

P A

3.4 TEM morphologie of bamboo-like nanofibers. The sol

was aged at 50°C for 15 days.
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3.5 Schematic diagram of experimental apparatus used for

UV irradiation.
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B43.6 Optical absorption spectra of sol solution (1), Zirconium
tetra-n-butoxide diluted with anhydrous ethanol (2}, and

anhydrous ethanol (3).
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3.7 Correlation between irradiation time and surface tempera-

ture for UV irradiations during heat treatment at 473 K

(1) and at ambient temperature (2).
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3.8 Relationship between number of dip-coatings and alka-
line duration time for composite film prepared by UV
irradiation during heat treatment at 473 K in O, atmo-

sphere.
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3.9 Relationship between number of dip-coatings and alka-
line duration time for composite film prepared by UV
irradiation at ambient temperature in O, or Ar atmo-

sphere.

7 ThHB, BIRE— 7 i3 (1)~ (3) DR G RA
Y7 P LTw3, 7 UV BEETOZ VEORILA
X7 VL, YD) EEROBERBEHE TH 51z, 2D
ERI, EBEKES 725435184 .9nm ODEES
Fo UV 27 7O, 5RO 7 VE~OHERH
ARETH B Z L BRL TV 3,

(2) UV BREROEMERREOREREE

B43.7ix UV IRETHE O FRESHERT & SRR R DR
BEEL L OBREFENTRBRTH 50k (1) &7 v 2
200°CTHEAL %5035 UV REF LI bDOTH Y, llifg (2)



MM BRI e lmEE £l10%

EINE L 2 WHER T TORBAD UV BEFERTH 2,
HIE T, BEFTOREEESKISCCERLTED,
BRI RBICIRED EE LAI250 A% &= IR
3200°CI2 72 D, ZDRIFIFEAEEIEL Tk, Z
NI LEBE I, BEFROREE &b o RERE
PRI LB EEERL, 1 FEEEROEREREIX
150°CRRE £ T ERAT 5, L UARBFSED2045 IRET T,
HEFXMEMEETIB L Z80°CTH B Z 8 ghoiz,

(3) 200°ChEESEOHT LAY K

200°C TEWVE L 1 A O 7 VA ) ik, 3.8
WRLIc XD W& LWTHE - T oy Fa—74 7
OREVIRUES, 2L T UVEHOEE ETnd
BEE L EEEOBE S OME) WXV RESRELSLD
EWEEB MM ER 5T, 5l & EIFHEDORENL, 3mm/s
IO b 1Imm/s TW- L VEE LTI —F 47
BEOHH, M7ArH)HEENLTHwS, ZORBRE,
BWOBIIrEEC 2L, ER1BOa—T 427
TEW Zr BLYE 2 TR & ¥ 51F E, 5218 £ 72130
BN ICIEOREICHH Y 7 v 7 B8RET D 2 L BRE
LTWw3,3mm/s D5 & FIFEETHE SN BEDE
BiHiZ, 1mm/s DEDL.7ETh-olz, UV BEIZD
W, 66 i £ O WWHIREIRIREBRETH D,
BEEOWM7Z VA VERwINbHEIN TS, FF
12, 1mm/s TH & B UV IRE U2, 8Ela—F
4 Y77 VAV EER40008 B L Tnwi i b h
b 67, BENEO.ImV & 1V)L» 25
THEM7 VA VER2FHEEL Twb, 2R LT 3 mm/
s TEl & R, UV BE L WBEDOm 7 v A U HIEE L
WEI N, T—F 4 ¥ FEHD 8 ~ 9 [H T 7 v
1) MBI UEE & 3 BB, BEREK100nm, B
1 um OFFLHS Zr BBAEYI O 7 )V Tl Tz &4, DORE
NE B HEI N Z L ERT S, a—F 4 >
TERINUEEVRTE, M7 VERBEMETS
%, ZORREE, ZrBtYowERNEL kD, KM
KM 2 v 7 B8RET DO THD, HEEDES
&, VIVOREE L RERRICEE SN, ERUER
RV ESNIEEE IS 5,2

—%, UV B X 2EFOREERILEWORE
X, BEBEECELEEEEEARTRLRD, B
HERIE &R v,

(4) HBUVBHESEOW7ZIVAUME
Fa4wTa—T 4 7k, BAERbYERTT
UV BRO A 2T BEBEOM 7 v H VL, K3.9

Phosphoric acid film
ati (1 gm in thickness)
7 coatings U&flrradiatton in Ar

Phosphoric acid film
. (1 gm in thickness)
8 coatings |jV.irradiation in Oz
Phosphoric acid film
. (3 um in thickness)
15 coatings feating at 573K in Oz
Phosphoric acid film
4800sec | ,urr{)in thickness)
10 coatings | Heating at 573K in Oz
Sulfuric acid film

190sec after sealing
(20 #m in thickness)

Oxalic acid film i .
170sec &ter sealing (2) Anodic oxide
(11 pm in thickneSf) _)"'ilms

0 5 10 15 20
Alkaline duration time, t/ks

12571sec

11722sec

9340sec

(1) Compsite
Sfilms

[¥3.10 Comparison of alkaline duration times of composite
films irradiated at ambient temperature with those of
composite films prepared at a heat-treatment tempera-

ture of 573 K.
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3.11 Relationship between alkaline duration time of compos-
ite film and voltage measured by the electromotive force
measurement test. The composite film was prepared by
repeationg eight dip-coatings with UV irradiation in O,

atmosphere.
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®3.12 Infrared spectra for coating layers prepared by UV irra-
diation (1) and by heat treatment at 473 (2) and 573 K
(3), respectively.
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BRI & D SIOAEE BB RABIIC D280 Ic<

{2 2kdTHb, TDLIE, SiIORDGE, B
B v sty N7 —2 OFRBREZTH 5 DI
L, TeO,RTlE, Zhhnz TEMKS O&E L EEK
IV EEBEMNESETELT S (TeOx;x=3~6)
CEDBI B, DFEDTFNTIA MH T AL SIORA S
A ETE, EHESORR - BEBEL-oTn3,
INET, TNVIA4 M T AOBEEMOELDE
i, X BERSMBHLT < o2 AviiRET
— N ORER» SHEN R I NTE T, LML, K
K, ZOZOERZMBEEA»TIzDE, EHiKD
DE EEEOTPEERMD Z I RITTHE S,
Te KF& O EFolbFEHEREBORIe LTESLZ 3
BWEEb R E SRV, TLT4 MY T RS
N EEDEICEETE I LDV TEFARSNT
ETW3Y, ZOBEBFREOE(LICDWTIE, K
RN IE L A ERENEh o T, Eh—BiciX, &
7 AREEC DOV T LER b BB IS »
WEANTWBHEENRL LN, TLIT4 FOEFE, 20
HEdh (@-Te0,) KDV T HBETFEEVHLMIENT
WMol ENS, ZFOH T AREOETIREEIZE
TAHFEHYBELALEDE LS ZRETH 57z B
25

FIT, KWFEIN—TTE, BHES V-7
(~1994 : FANEEN F AT AL L —7)
KBLWTEDSNTREREZEEZ T, 7454 b
H T A BT HEHKS DR CEEEMNOZE(LE DB
RESLREMCHE PRI I EEROWEL, &
DH 7 ADEERM 2 LEBERICTET 22 &%
Tole. BFREBICHDL2BEHREBLIFRELT X &
HEFoHE (XPS) 2w, Bohl: XPS A<= b
WV OFER LR % DV-Xo & (8 1 RESFHEED
172) L AEHEHERELZD LIXTol, INHDFEE
WEDBONTVIA N T ADEFREWCEL T
DHIRE, BT - 030 {ERENRZIZCDT
b w7 oA MeEYOGRETRORRCEEL T
BELERARERT IS,

4, 1. 2 EBICIBTPTO—-F~UFILFILIA
PH S A XPS~
TeO,, TeO;, DEEHMN B DT NVTA PHTFTAD



EMM AR AEREE $105

RERELTVFTALATNTA AT A (LI-Te-0 %
HIR) RETBIENTES, 2ITIhdOE
BARED LS BETRECDZ0ERENSIDI XPS
WX BBERTo R4 LA RB AW Y F 7 4
FIVT 4 NEREOMRERERT [1],
XPSwkaVFILATNIA I T AOHERR %,
4.1 (fEFFHARZ bV), K4.2 (PFREMA Y
FV) WRT, TANVF B IRMEFw LY 0eV
EL7ze £72, M4.110iE ¢-TeQ. S DOMEFH AR

Fd.1 VFILFNTA MFTAOHEKEEE [1]

Composition {mol %)

Samples - Density (g/cm®)
TeO, Li,O
Li 15 85 15 5.157
Li 20 80 20 5.068
Li 256 75 25 4.898
Li 30 70 30 4.686
Valence band spectra for Li-Te-O glasses
Sample
A B C D E
Ve
Falae
Li30 A
, L 105 57
b 4 S
Ny -,:‘. /'\% ¥ = V\:-j“”;‘\'*‘.\,
\:&”.\:{\. e * % »?
el W
Li25 R
/w\ t ,;.‘:-":" B P S
E ".'.-'\w'\.‘!&;—' , e, NS ,-\“'.
> J’V RS e
a g R
T N
=
‘@
o
2
£ 20 T -;,_Jq‘?-'.‘"‘?
Mg %
s Y
S ":";._',“_,
.;"'.
:‘:7 ey .ﬁ‘iﬁ%».«\.ﬁi‘i»"’-\_"
St % 7
. , Y : %
o T802 . 12.0 R
i y { 6.4
e o . o oy
I I I I I ]
25 20 15 10 5 0

Binding Energy (eV)

4.1 UYFTLTNIA MT T AOMEFHAT b

7 MV RIERCE LT, XPS ORIHENGICIE MgKy 1
(hy=1253.6eV, ERIE0.86eV) % A\, FEIITHE
B3 1 mme, T 2V X —5138 D Pass energy 1320
eV OB THIERTTo 72, ZOERETTXPSEES
DR MVSIEREIEL.0eV LIFTH 5,
MEBETHANRZ MV (K41 2D 2 L, LioER
L T17~28eV LD/ F A, B & 0~ 4eV {F5T
DN R ERZEKERESAH SRR G, 10~141F
DN R CE4~9eVHED/NY N D icidzies
BHENBE,NYFCRLIOEMEZ 2N, ZD
¥ — 2 T3 NF—IEH12.0eV 9 510.5eV % TE1L
LTWw3, %7, N F D b EFETF LA
Do TBEILTEY, S5BHE LA LT DM
EBRELTWwE I EBbhb, &I 50, WREMA
~7 v (H4.2) OFEE, LiOSEESEMLTH
Y- (8, PFERCIEKEBERIE A SN,
Li7ZV—0a-TeO, B TiE, K4.1F0 C, D 23,
FhZh 02s-Tess ORIEEEHBE, 02p-Tebp D
AUHEDP S TELNY R THBEI EBbhro T 5
Z & (HPFR S v — 7 O FEERR), 72, Li-Te-0 %

F4.2 FANEBE.BIVL OBBETFRETONA A VLRE
H (hy=1254eV) [2]

Tellurium Oxygen Lithium
Level Cross section Level Cross section Level Cross section
3sy/2 267 15y 285 1sy2 0.0583
3P 379 281 0.1345 251 0.0008
3py2 8.14 2py, 00073
3dy,, 12.21 2pa; 0.0145
3ds/, 17.7
4172 0.741
4pis 0.856
4pys 1.73
4dy/p 14
4ds,, 2.01
5172 0.1036
Spy/2 0.0542
3pas2 0.104
Total 51.51 Total 3.01 Total 0.0602

*2TOMITCIs1/2L AN DR A A ALKTTIE1.000EL 115 & DR

#4.3 XBEESHEETICLZ2)FTLATLVTA MH T X ORI
& Te-O RFRmERE [1)

Samples N(Te) Ry(nm)
Li15 37 0.194
Li20 38 0.194
Li2b 3.6 0.193
Li30 34 0.192
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Te3d ©:Te
&-Csn Core Level spectra for Li-Te-O J:0
Sample e g% eVv) M
Te3dy; Olsy
Li15
Li20 45.9 19 20
Li2s
Li30
TeO, | 45.8
@ 04
:‘é
<
8
=
5 0.3+
£
Ay
gar
0.1
T T T T 2= Te-O
600 580 560 540 520 —@—~ Te-Op
Binding Energy (eV) 0.0+ : | : I :
0 1 2 3 4
4.2 VFILTNTIA METAONBREROARY bV
Net charge n for (TeO4)" cluster
#5 AFTIE, Li HFE 2s LBEOET % 02p Bl 4.3 <) >oEk ) BFEEOEL

EL, FA4AYOREBCZ->TWEZE (K=Y 7
OEBESEMWEIZ L TL.0, OT3.5) ask, F.20
55MmBEY, Li2s HiEO MgKa B2 & 24 4 1k AX,
WITERS 1X O2p B3, Tebp BB IR T LN Z
Z 5, Li O 2s BB RMETFHEALY MViciE
E#EbobhTIRhweakts (LIEFOLI 1D
O EBEHETH BB Lils BliEI354~57eV BET
HOMEFEARY bLIZRDEbRTIRY) [2],
B4. 1oy R Cik Li 0FEEbS Y, 025 &
Tebs PO BRBEHHELZ D LD o6NTWD,
2L, LinEz Tw &, UF T3 RDF OFER
PSS, LI, TORBEEHECIELSD
BB F4.3C X BEESHEFL KD SN Te
-0 EFHEMERT, ZOXRPS LIOFEENEZ
Bz L7eht > T Te-O [RFHIERENRE L 25 2 &b
b, —ic, RERTOEEEREZELS DT IV
F—HHLWIEE, ERPEOELRIBIREVIELEKR
&<, FOKESIEEHIE L KEBESERED - 4
NE—EEESTHSbNDe a-TeO#EH Tl Tebs
¥ 02s QESEDER VI & o T, §24eV {320 02s-
Tebs FEAMHE (S F A) & 02s-Tess*KiEEH
i NV F Q) waoashd (4. 1. 282H), Li-Te M4.4 BEFERETFHESE (VSEPR) EF N2k 35F0H




M BT SRS

O BH AT LI OFBEEMEZ 212700 T Te-O &
FHEAEENEL £ D,02s-Tess DELDMBKEL KD
Ted, FOESMHEHE Oy NA) & RESEE O
YRODIANF—EFRELLBIEFEZOND D
TN, NYRCOY7 M, LIOWHIMZ LD Te-O D
HFRIFEESEL BB RBIBE WL, DX
HZRLWE DT, BT 5, ZHICE DNV CKE
BRI S OBENEESE L TIBnwI e hbhro T
MOFNITA PH T ACDWT, ZOY 7 NERHEE
FThiZ, Te-O O FEFRHEHEIC D W T OFER s #0L
DERLE) 2HBIENTEDLI LR D,

B4.151 0,3 F DX 02p-Tesp fEEMEHETER
ENTVD, ZOFBEEHEOZANVF 1L, Te-O K
TR 225 B A V¥ —23MEINT 2 /51
Wy 7 N5 EDEFENSE, LML, ZOREAL
2L, Li0EEENHEL Te-O BETHEM EL 25
woNT, NV FDOY—7EBRYESHA (B
FNVF—HD) ¥y 7 b, ZOBWERIRZICHEL T
ZeMbrd, ZOBEBBIROEIICHEZL LD
TE3,3%bb,Li-Te-O %A 7 AD/N> K DK,
a-TeO,D/N> N D OF4T (02p-Tebp FEEHEHE)
ERUHS (6.4eV i), BL UL OB&ERZIIT
DURHERE = X e 7 L7z D Opkisr (5.7
eV 1) ©2OMNFEEL, ThODHEN LI OFEWK
IECTELT 2720, N F DO VF—(IERE
e UTERBI A VE—HAY 7 LTV &R
TE %, BRI LioWine & b, Te-O RFMH
PERENEL B2 L&D, N FDHROEKSTH S
02p-Tes5p FEAMBRS B EFM T Z NV F— i~y 7
FLTWL Z %55, TORSBEEEAL Tn
o™ H, NV FDEBHELTVWE D S1D0845 (Tesp
-02s (-LiZs) #EEE) &, Lio&EE: &b kL,
BEREIAVF— -7 2B LT, ZOER
ELTC, N FD2HobT AR M EEEELT
RRBEHRBLAINF—FADY 7 VN EETHIEWCR
%,

HRBHERT A7 P LD — 7B, FORTFOH
OBEFROBHREEZ 5720, TOMEDY 7 bED
bhrniE, BEFOBRZOKRTFEMNL I LBTE S, f
21, BFEHHELEA A ko2 BF (BF%2%
DANTEA X Y IZR>ETF) OPFBHERMN AT b
MOE—=21%, B (K FExaxIvF—@icy 7 b
5 (v 7 v EENS) . B4.210 L7z Li-Te-0O
RA T AD Tedd ©—7, 01s ©— 271k, = DH{HENE,
IaNVF—AEE bIZ, LioEicBEbY i<, 3EHHE

& Fiow

TIFIEFREUCEERLTWS, INE LIEOHEMNE & b
W2 Te-O FEFHEEHENELL, T ko THEERA
DEADFLREINELTY, Te T & OFETHLD
BETFES—BRHELNDE I EERLTWS, FlDWVLN
FETE, LisEMLLES, Te BT OFETIR
TNOEHEP—EROBFERE LRI Z I ENTE
PE5EFNODMNBEEREZ, BEELUCHEERMD
ZlBblebd8hd vz d, YVr—r 172 (fl
ZiE, Na-Si-OR)® V) vBEL I A (Hl 2 Sr, Ag
-P-OR)DBE, S5 htry N7 -7 DEHRAEE
K92 Si-O-Si &P P-O-PHEEWWBITS O {T- (3
&% ; Bridging oxygen (BO)) &, ZhlUANOHE

& B2 Si-O-M &6, P-O-MEE M EfE

F) 2T 5 ORF (FEZEMEERSR | non-bridging
oxygen (NBO)) O b DBEFEHIPEL B0, Ols ¥
— 7 DEY 7 PEND SIS ,NBO RESEN
EOREVEMRFREERES L Twa9,BO &Y
HBZLDBETEDDZDH,NBOD Ols E—7 i
BO e, X DERE = AV F — I~ 7 5 5,BO
ENBODOIs DA NVF—EX, VVBIETVI AT
32.0eVEEY ) 7y — NI AT2.5eVIEETHS
ZEBbPoTW5B[3, 4], —74, Li-Te-O R4 J A
T, OIsE—27 I IR ERERY, 20
E— 7 3aREL Twrwy (B4.2), EXEMEEZ AR
7235&, BO & NBO OFER, VU YEES S ATIE-0
(3.5)-P2.fEE (v aRER—) v OEREHE
Erxbobd) £-03.5-Sr1.0), -Ag(1.)FES L
DE, YV 75— T 7 ATIF-003.5)-Si(l.)FEEE-
03.5)-Na(0.3)WEEEDETHY, ThH6DBO L
NBO OZF Li-Te-OFR A 2 AD BO (-0(3.5)-Te
(2. 1)#EE) £ NBO(-O@B.5)-Li(1.O) &) oZE L X
ELEDLETV, TNRHEADL ST, Li-Te-ORA T R
T BO & NBO Dby 7 b wwEHNR DI, LiFKF
BEHDOORTFII > THEEINTWENRSTH S,
Tixbb, LIEFEIZOER %120 NBOKeTsH
Z50TzL, Li EFEZOEHO NBO &£ BO &
HLUTF0E%257:9,NBO & BODEROENRL &
D, OIst— 7 BRE L wEeBIRTE %, Inik
LitA 2> 120 0 [FFiziE X T WikEg
TAY PV =7 DBHCHFEELTWL I ex2dboblL
TWwb &g, TOR/RIVF VLT VT4 ML,
Te Q) B LitA 4 U BEBRETHLEILED LIFET
% [5],

BT, HIRU-HEY, T T Li OFImc & D Te
-0 QR TFHEBNEL 22 A=A L DTG,



VIBERBAL A 7 A

B4.5 (TeO)+* 7 5 A9 —DEBWHEE O SDLE Ap=p
{(Te0,)*"} —3,p(atoms)

B RTCERZ LSS, TNIA DA FTRACBW T,
ZOWEHEMNBEMENMETORERRITELT 5,
BARRIZ I, Li-Te-0 %24 7 A 2B Wi, Li OEFEM
ENEMT 2L, ZORBRIIGUCT—EO Te-O E&H
gih Te KT OEMEIEA T % B HPIBAT 5 &
Te BEFE—#D O FHF &L DA R KD, ZOHE, Te
FEFDREMTDOA 4 A, ZORBOKEL Tw»
Z20FHFRMLT, EDIEOE:2HDFEHEHT 2 Te H
FORO»H—EO O FFH 2L k3T, EKah
7ZOETFE Te BEFOEDF v — YD 2 7z X 510k
C3), 2D, OFETFREHT % Te KT,
%0, Te-O EFRMBEMNEL k2, LinL, £ON
TRHEMIART P VDWW TIBRRE ZATHLMIZE
nizk 2, TeEFEOETFIE, ThoEHEMNLIO
PINEWEARE —EDBEFREZLOIENTES L
SWAIEEBET 2D T, 0 EF0D Te HF~DHELIX
Te BEFORPUDBEELF v+ —VEfIbHTEISE
TTIEZEEZOND, UEBSLIOHEIMZ LY Te
O EFHESNELS BRI AN =ALTHDBEHEZ 5,

4. 1.3 ERHEICLZT7TIO—F~HEEEMNS
BEoBR

[BRFgE S V— 7 (~1994 © 5V IVEEIE Y 5 A BT

BEFFETN—T) CBWTED SR THS i

ol Z D1 DIF, HiRE TeOx (x=3-6) &

BATDHN D DL, TeOAEEHEAL D Te-O KAEE T

EHEEHIEF» S OBEFHHD S I LTERT S &
3B DTHot, [6-8] ZORBHRITEBEICEES &
CHBT2DDTH B, it TeOs 7 T AY —EF
NEHERRIZDAE DWW DTHN, TeO,— TeO;.,,
— TeO;DREEBALOZELIZ DT TeOgE 7 V258 ]
BEREEZ TWENEI DIRIBERORMSD S,
2% D, TeO,— TeO;,,— TeO;DIEEHEAIDZ{LIz D
WTHNRBIZIE, A3, TeOs 7 5 A — Tl L TeO,
PIAT—FTNVERAOIRETHELLTHSE, *
ZC, AR T, TeOsZ7 T AY —5 O HF% 21/
PR L7z Te0, 7 9 A — e LT DV-X ¢ S E %75
7o BTEILER COMBEO T TifTbh, BERERM
¥z ix Tels-5p, Ols-2p #RWwIz [9].
B4.3ien(=0~4) X9 5(TeO,) 7 A —
D& Te-O FEED MOP 2R L7z, MOP(= Y & v
DEZVETFEE) IEEREERITRETHS, B
BN & > T, Te-OfEE D MOP EIX 0 - T
B3 %, —7, Te-Ouflits® MOP 13#90.3% TOWR
YTl FEoNEF RS> TWBE, Te-OBEHTHELI D,
Te-OufE A EHEVIREED £ £ THB LI AN, TeOs
IR —ETNVEEILHEBROGS LRAKTH
% [7, 8]l L»L, BuolEHbHEET 2, Fhid,
Te-OfEEWHEEI/NEWHERIZE S OO, Biixis
DT RWIETHE, DD, TeO, 7 7 A Y —EF
NVTIRBREEE D Te-OfENTHIRETEELT
Wb, I T, EEOEERMTIE Te OEAHUL 3 B
FThrz b, Thibb, 2053 Te-Of5EaD> b,
Db 120 Te-OfEEFRUNTEE>Twa E
WA ZE, BLY, HER CGONHFEDO T TITbh:
bOTH5 (220 0FEFEEMcFEbLILTHE) &
WHZERERTLE, ZONSZEDEE S -7z Te
-OifEE D MOP 13, HE W R EEL 2 2 AT, E X
HENE TeOs7 T AT —EFNVOEFERLD b,
EEILSHODLLTOD EBRT LI ENTESL, T
i TeOs Tid 7% { TeOQ, 7 T A —REHEETNVEL
TR LIl OBENEN TR TH B LV 5,
3T, I THRFMBREFRFE (Valence-shell
electron pair repulsion; VSEPR) 2 & - T TeO,##
BWEAOEEERBINL TAH 5 [10], 47 ADHH
TRBEBRTIC L > TEIN-ET VIR L, 01k
EREREEEEINCERT 2 Ak LTZ0 VSEPR
EELAVE, BPFFRTHRY BT TWwW3 7074 b
TADIEFEEDOBEROESETIDAFETRZENTE
TWwWbDT, TNERFTHEER L QBT THES
ZEMTERVLAT T TeOEHMICBE L Z D



AR ERIRAIERES #1105

Pl ERCODWTIHRNE,

VSEPR i, FLEFOEH Y OEFHFOEFI» S,
SF DL REEREZ R TN L EWR T EER T
Thb, ZOHER, DFLEFOEFHHEEET
S, MZBF) FLIIRFEL TEWIZEERD Y, (2)
AL EFHIIESEFN LD bPLEFORBIZ LD
HZLDEME LD LV, 200HAIKRETHT WS,
VSEPR i35 Fitt3 2 TH 5720, 7 AHIE
75 TeO, 7 A —WHEAT 212, 77 A4
KiEEEb o2 T2 ORFOMEFREFSICHZS
PDERDHB, DF D, Tel[F & O RFOMEFEIL,
FhEN, 421k, TeOMEEHRMITBIT S Te
FETDEb D OBETFHIE4 (Te) + 1 (0) X 4 T81{AE,
BFRIE, TOELSD4IRT ERDL, 22T, BFX
BRARTRETEE, (DOKEA»S, Te0,7 7 A%
—i&, Te HF2F0, O RFEIES L U IEME AR
B, REO TeOFEBHRMADOBEFET 5, 22
T, BTFHBLED RV OIIRELFRTEZ WL E
£z, HNEFHE 172 5E, Q) OKRIAUN»S,
TeO,7 2 A ¥ —DF, ENHEEN 5FEH, K4 471
~UL7 AXGE (A HGEF, X EBuEF, E: 6L
BEF ) B, TeOBERNMOBEHERT 5, Z
DE FGIETX) ik Te D s5sHEich 2 2 HOE
FHRAVLENS, Tibb, TeOMEHEAMD VSEPR
ETFT NS, Tebp HUEDO A% 53, Tess HiiE H Te
EFOMEFRCES (s—p BEAHLERER) LTBY,
F7z Te RFRAGIETFNE b DEWSFERVBB NS,

4.5 DV-Xg stErSRD SN2 (TeO,) 2 T A
g —DEBHEER (Ap=p{(TeO)*}—3p
(atoms)) 2R T, D Te EFOEANZ VSEPR @
E (BT YT 2BHOERELE S, &
DFERO—HE, TeOMBERAMIZBW T Te JRFICH
MEBFNBNHEETH I EERLTWS, VSEPR i, &
Ko TRNRE U IKEENEFETIED 523,
MEFRCEBEL AT kD, 70574
HIZADE D ZEHICHISHATE I L%, LiROH
BipRLTwS [11],
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4. 2 #HREERUNBIEEEL

4. 2.1 HRIERUMBBEZTEXRtNEEE
(1) Lo

TNTA T AFRENFESPEFENL TS
(Nasu et al, 1990, Tanabe et al, 1990), —7, 7
A MHTARN—A L BERESLY T A bEHH
BHENRRESEIF SN2 BEREM TH L, 2hb
DA T AFEMOBEREORIH L L b ICANEETT
DOERLEBET 2L b IS 7ukBhs07 7
O—FRZE>TEETH 5,

INETOTNTA MH T ADRRLICE T 2%
ERZEEGT (DTA) RFEDRE CR®E LB TD
T R R X BETTE T I b TE T,
EFNOOHEORERPHET 2 £, FHREECEHR
FERALR, B2 EEBAEORE, BREE - FEEHD
B4R, MR AR S RS ORE L F AW TE-
FEL TV, IhsDHEESPFHRIECRR I
A L AETERCERSH D, FE» OREN
% EIRMHBER R T 2 L TEIRICB TS “ZFOBME
" BLEE SRz,

L TIIEL O7VvH ) EBBA ERML 727
VT AN TR EBERLCE NS ORI S InEvE
EZL% DTA, DSC(REREY 0 Y A —5F) LK
S REIER X B2 OB R O EREEREUT
DEREBEHLTHARIZLDOTH %,

(1) FiE - BEEECB T 2BEEL
(2) BB -BEEBCBU SO - e
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4.6 Schematic illustration of the in situ high temperature X-ray apparatus.

s
(3) FIEBRETOHORE - TLEMN

(1) FBHEIBVSEXBtnBERmES

EEOEAKZNL.6ICRT, I DEEIX Bragg-
Brentano ¢ % & Seemann-Boholin %% *® &
BRI AARE R > T3, BERLOHIEROERELH
fFEIZ1E Bragg-Brentano YR %, 78 LOM
DFRE 2 PE I 1E Seemann-Boholin YeERVFEHL
%, ZOMBAERITHEEE & U CUEBRM LR
(PSD) 2 HWTED, 24=20--~120 - IZ{E 2 X #&H
AT bNVERBCHETE 2, AHERMIZ 1
SVBTH5, Lol XBMEOHELH Y, H4.7TIT
AT LS50 VR EORERMPE NS BE
FEE1400°CE TRIRFARET H %,

(2) =t

RAwniEB IR AR T, RAATRENTEHED
o, p-7 oy B EMZI:TNIA NI T XS]
HLTw3, BEBOmEIFII0LL0-70Te0 4 7 A OfE
REERELCEHL T3,

E‘ﬂ

(3) BN
F4. QR L2 TN OFEBNCE L, EiEd»5600°C
FCOREHMTDTA RUDSCHERZB Z7%2>72,

#4.4 Ao BE

FH Y FALEBREN T R ¥R

10L1:0-90TeO:
15L120-85Te0:
17L1:0-87TeO:
20L1:0-80TeO:
22L1:0-78Te0:
25L1:0-75Te0:
30L1:O-70Te0:

Li:0-TeO: B 4 7 X

10Na:0-90TeO:

15Na:0-85Te0:
25Na:0-85Te:

Na:0-TeQ: % 4 7 A

K:0-TeQ: 2 H T A 10K:0-90TeO:

15K:0-85Te0:

FNODOFERD D B30LL0-T0Te0, 4 7 A DR %K
4 .8IFRT,

INERREAE — 7 B2200CHRT BB S L 5 28, Z
B AEBEETY, ZOBENETRERYCE
DOREE —27 EZOORBMY — 7 PEHEls G, =
DDFEHY — 7 X FNFTN290°C, 320°C & 345°COIRE
W2, —HEBRE— 27 1340°CL480°CIRBHIE N3, B
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4.8 DTA and DSC curves of 30Li,O 70TeO, powder sample in
the temperature range from 200 C to 600 C.
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£44.9 X-ray diffraction patterns of 30Li,O 70TeQO, sample ob-
served at elevated temperature in the range (a) from 280
C to 400 C, (b) from 390 C to 480 C, and (c) from 450 C to
530 C, respectively. Individual X-ray diffraction patterns
are taken at every 10 C in the interval of 60 seconds. Here,
T=a-TeO,, U=LT-X phase, ¢ =-¢-L1,Te,0s, §=-8-Li,
Te,0; and L=Li,TeO,.

BEHT7—2 £ b—BL B\, I TI I TR
£ LT LT-X fHe & 10726310°C & B S B 0I5



ERM AT REREE

T

L
. 1 L 485 °C*
L ) L
3 B
< 470 °C*
2 f
2 |f [ 8 B B
3
£ [¢3
z oT . 400 °C
P aTo
NORRIE SO U0 PR TR PNY 11t ¥ AT
U
y 290 °C
u
v JLU R
10 20 30 40 50 60 70 80
Ditfraction angle 2 § { degrees )
B4.10 X-ray diffraction patterns of each crystalline phase

observed at 290 C, 400 C, 470 C, and 485 C, by applying the
Bragg-Brentano X-ray optical system with a scintilla-
tion counter for precise measurement. Those described
470 C and 485 C in this figure were measured after
cooling down to room temperature from appropriate
temperatures because these phases at each temperature

accompanied with melt.
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$4.11 Calculated X-ray profile of g-Li,Te,Os based
on single crystal structure (Cachau-Herreillat
et al., 1981).
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B4.12 (a) X-ray diffraction patterns measured at every one
minute for 30 minutes at constant temperature of 470 C
by PSD counter. (b) X-ray diffraction patterns obtained
by SC and PSD counters. The pattern obtained by the SC
was measured after cooling down to room temperature.
That by the PSD is overlapping of the individual mea-
sured patterns during 30 minutes as shown in Fig. 4.12

(a).
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4.13 X-ray diffraction patterns measured at every one minute

Larlasoe—r7a7y 4N, RINRESZNLS

for 30 minutes at constant temperatures of 290 (a), 310

WTHER

%%t@ﬁ@xkt%

7 & X

DEDDREE —
Twnd,
FE

— 7 RO

(b) and 330 C (c).

- -1
ED

DSC #l

f9L

Cice
Yavy

o

WTBLZ280°CTIRE D, 296

B

-~
L.

EIRNR G (X
THFEL, X

DRET
B/ 88 — > OREEALE R 2 & ¢-TeOMH29DTH

L7z & 512330°C

5, UL LS o-TeO, 41

4.13b), B4.13c iR

)

B xd s LT

RADRE WFEEE — 7 ZRAD

®

LTNTA MEEWTH S LT-X FHD

D RS #IEE

BEXBOBRLEE TS L, &

=
FHD30L1,0-70TeC,H 5 Ao H T AW EFRED,

Wd,

L, a-Li,Te,OsfHE & D IHITLTHREL TV B Z

EBbird,

0°CELVEAIINBIRADY Y a7 LT V54 MEE

R 400°C T ORKZE G Cle—E O X f# =T

PIFICHIG L T v b, —F Balaya and Sunanndann

(1993) 1%

Yo

{ﬂ:’/ﬁ: 1/ TT?E@F % a’"LizTezOS*B t orTeOﬂFE bi400°C

Ny —RPFE LIz, T o OFERZH4 . 14a 1

DFEBCE— 713293°C I VIEE YD, 307.5°C

-
L



MM BT eiEE #1105

WWE—27 2800, X HEHERGICCORBE,ISHHIL
7EED OB THOBORMY 2V ATV
74 MEEY (RER X R c 8D cPBEORT
i Li, Te,Os48 3 2B B-Li, Te, O E & LT3,
L L310°C £ 410°Ca» & B L7230 X Rl <y
— > DIFRDFEL T, 175 O X #REHT Y — D
FEEBWT, BEls il X BEHFE—2 1k JCPDS &
sEEE N f-Li, Te, 0.0 F —% EfEGE S HE LR o
-Li,Te,0; 7 —F £ b E - TWwigia,

Eelg /N & 75 2 FeB Y — 7 58 DSC #l%E Ti3321°C
KEHEa N, TORRAM — 27 BZER X BOBRELH
BT 5L LT-X 556 g-Li,Te,OsfHNDIRIbLIZH G L
Twbd, —BICHERER» O LEM (XD ZERHE)
NOALIZFBRIGE R T, Mk X BROWERBRIT o
-TeQ, D ER LT 58, ¢-TeOHDE R LT
-X FHOFERAL D, Fo Tw B I T ZRED TeO, 5
SPREAELIbDTHD, TOLIRKHE=ZFHDL
BRIBIL WREC — 27 1305 DREED TeO,7 6 fEiE
D a-TeOAHDFEMITHRT %,

Balaya and Sunanndann(1993) (338 S O 2
30Li,0-70Te0, TH % EFREL T b, ZOHHE, 30
Li,0-70TeQ, DDA T A i3 @S & BWRET
B E B EEEDFEELZVETTHLE, Ll
WE, ZOWFEEBHTIE ¢-TeO,, B-Li,Te05 «
-Li,Te,05% Li, TeO 4843 E 51 (450°C) & U miRE
TEREINTWD, o> THEOHKRE Yakhind &
Martishchenko & & D2 a7z Li,0-TeO, %2 DIREE
Bl fodk S /- Rl AR, 25L1,0-75Te0,i2aiv b
DEEbh 3,

(8) WBMNIGICED (EEET1L

400°C £500°COEIC B 3 =D D HRAI A & R IREE
— 2 £496°Ch» 5516°CORIZ & B IEIA W E— 2 23 DSC
B TEEl SN w3 X BT ORI ¢-Li,Te, 05
F23410°CE THRE L, 450°CTHREL T3, —A,
B-Li, Te,0sfH23460°CTHMN 5, a-TeOHiF440°CZE
THEL, 460°CTH £75H-> T b, DSC & X &
WORBREEET 2 L, BRPID3FCORBL—~7 1% ¢
~Li, Te,0s# & f-Li, Te,08 DRI T %,

48FCTHH s N2 ZHEH ORI — 7 13N & IRIA
WY g =B S TS X BT ORBRIE ¢-TeO,
FD50°CTRET 2 Z 2R L TW A5 T ¢-TeO,
DOYERNZ B & Z450°C TR % 2 /N & RIBR WIRE Y — 2
WIS % ,—F480°CLAETD Li, TeO.4HD Hi3RIE
Li, Te, O DD EERZ R L TWwb, D& d 7w

— Ry and—%45 “HEBOREE — 271t ¢-Te0,
OB E f-Li, Te,0:025 Li, TeO.fH & TeO, R4
NDEERIDSE 72 > T2 DIE DR B L Z500°C
2 55200CE TRBHE S NI RBO/NEL Tu— ¥k
B — 2713 Li, TeOfHOEERINC I IE T 5, WRIMEDHE
FZH330L1,0-70Te0, 12 % % % T Li, TeO i DRl A5t
kR ?D,

(9) @-Li,Te,0,& B-Li,Te,0;nIEEF

Li,Te,OfEEAHD D DEEZERTH % ¢-Li,Te,
Os & B-Li, Te, O HDMHBHRIC DWW TIZE D DEREH
» % (Norbert », 1976, Tatsumisago 5, 1995,
Yakhind 5, 1970), L2 L4 1612 R L2 £ 5 ICE R
T®D ¢-Li,Te;, O HDOTFELE L FIE D H %, Nor-
bert EETD 2 DD Li, Te,O:H OB OAHEEfRIC il
THE Y, f-Li, Te,0:4013400°Ca» 5 450°CO M TLE T
HY, qa-Li; Te, O NI L\ 50 CTHRT % &
BRL Tw3, 272510, ¢-Li, Te,Os8H1E550°C & D
EETOBERIRED & OWEIT0CCTHEL, L b
HEETHD, 20°CTHRI#HINIC -Li, Te, O bz
9% & LT3, Tatsumisago 5 3350°CTEEIL 72
ST ARY NVTENE 2008 E—21F ¢-Li, Te,
Os& B-Li,Te,OsfHIciEAT 2 B L T 5, LarL,
a-Li,Te,05 & [-Li,Te,OsDHiFE & b TeO,Z HAE %
FOolihos i raECIIEMCRATEZW E
Bbh 3, Yakhind & Martishchenko DFZE L7z Li,
O-TeO, RRERMIZBWTH g-Li,Te,0s& B-Li,Te,
OsORBIMEENT WV, ZD XS g-Li,Te,0s &
B8-Li:Te,Os DFHBIfRIZE L Tl 2 & TOWMEF B W
TIXHEARE T2\,

a-Li;Te,0s& [-Li, Te,OHDEEFR L, B-Li,
Te, O B EAT BIRE, 470°CH S5 ERICAL LR
BE350°CH 5B L7230 X EIHr vy — > 2K
4. 151TR T ATCCH 5 A LR R T X #REHT 88
— > ¢-Li, Te,OsfHicHET 5 E—7 (2 4=10.5)
DREWIEZENTEY, f-Li,Te,O DT AN ¢-Li,
Te,OstHICZ L L7 RIREME 2 7R L T B A B s
535k, ¢-Li,Te,0s& B-Li,Te,0;DEF3 o-Li,
Te,0s TRWIEENS TesOst2 5 f-Li, Te, 088 128
F % Te O, THYIID Yy — MEEADELERL, L
POYEREO oADK 2 5,

4. 2. 2 (OMOTNIA AT ADFERIERUM
2}EEE L



VIBREAL 2 5 A

B B
470 °C*
g B g xxyslppbBp | | psp g 1
= g B
3 350°C
p «
B Tl B
o P . — L.

20 30 40
Ditiraction angle 2 8 { degrees }

3

®4.15 X-ray spectra of the samples cooled down from 470 C to
room temperature and to 350 C, which indicates possibil-
ity of reverse change between ¢-Li,Te,0s and g-Li,Te,
Os by the Bragg-Brentano X-ray optical system. Here,
a=-a-Li;Te,0s, §=-p-Li;Te,0s and X=unidentified
phase.
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[¥4.17 DTA curves and the corresponded structural changes of
10Li,0-90TeO,, 20Li,0-80Te0, and 30Li,0 70Te0, pow-

der sample in the temperature range from 200 C to 600 C
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K4.16 Schematic diagram of the phase relation obtained in the present study, together with the previous studies of the other authors.
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