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Nb,O; B L CaO BoEREIZIBWT, 1150°C & 1200°C DIEE T Ca0-Nb,O;, 2Ca0-Nb,0;,
LR 3Ca0-Nb,Os LG FILEY 2HETFT D8, 3 BEOSEERL, 1250°C L
1300°C DEE T CaO-Nb,O;, 2CaO-Nb,O;, 3258 3Ca0-Nb,Oy, 37584 3Ca0-Nb,Os L4i5
BR{EAY 2 HTETERE, H4BEORTEAER L. Zhbid Nb.Os ~n CaO o—F
WX VA LKk, ERLEREEEBOBORE &1, 2HEFERE > 3Ca0-Nb,Oy > 2Ca0-+Nb,O;
> CaO:Nb,Os, DIETH-72. ZOHFRERILEHIT 4Ca0-Nb,O; X Y 3 CaO FirHL il
BEHELTWS LEX LN, 72 1150°~1300°C DRETIZZ DA FEBLESME v { CaO R
DO MEEMIEE Lish > 7. (1979 £ 12 B 20 B 24P

Solid State Reaction between Nb.O; and Ca0O

Noriyasu HOTTA, Minoru HASEGAWA, Hiroyuki MAEDA and Shigetomo MATSUO

<Department of Chemical Engineering, Faculty of Engineering, Niigata University)
8050, Igarashi 2-nocho, Niigata-shi 950-21

Solid state reactions between sintered Nb,O; and CaO have been studied in Ar at the
temperature range from 1150°C to 1300°C. The reaction layers formed at the Nb,O;~CaO
interface were examined by using electron microscopy, EPMA, X-ray diffraction and dilato-
metry. The following results were obtained.

At 1150°C and 1200°C, three layers (CaO-.Nb,O;, 2CaO-Nb,O; and a phase mixture of
cubic 3Ca0:Nb,Os; and orthorhombic compound) and at 1250°C and 1300°C, four layers
(CaO+Nb,05, 2 CaO-Nb,O; cubic 3 CaO-Nb,O, and a phase mixture of cubic 3 CaO-Nb,O;
and orthorhombic compound) were formed. These results indicated that the one-way
diffusion of CaO into Nb,O, occurred. The order in width of the reaction layer was the
phase mixture, cubic 3CaO-:Nb,O;, 2CaO:Nb,O; and CaO:Nb,Os;. The orthorhombic
compound was richer in CaO content than 4 CaO-Nb,O;. No compound richer in CaO con-
tent than orthorhombic compound was found in the temperature range 1150°C to 1300°C.
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Nb,O; B A I EE 90% DL DOEMHWE. Zh
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ARG L LD THS. £l CaO BT FEH
EE 656% DbLDEFAVWE. THRFEHEIR 2pm, HE
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722k, FibEe ClO BLOBTHAELRLTL oo
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Reaction layer Ca0O
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(A) Absorbed electron image

(B) X-ray image of Nb

(C) X-ray image of Cd

Fig. 1. Absorbed electron image and X-ray
images of the specimen heated at 1300°C for
4h.

Ca » Nb OBEENHZTH~. CaO BRI D NbO,
BRlICH 2 > TEDORENEERIZEASL, £ hicwt
JELT Nb OEES#EMLTWe. %23, 1150°C »
1200°C Tl SEEHEORISNEERLTE Y, 1250°C &
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Reaction CaO
layer
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Fig. 2. Scanning electron photomicrograph
of the specimen heated at 1250°C for 4 h.

Concentration

Fig. 3. Concentration of Nb and Ca in the
specimen heated at 1200°C for 4 h.
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Fig. 4. Concentration distributions of Nb
and Ca in the specimen at 1300°C for 4 h.

1300°C Tk 4 EOKBEBRER L Tz, B3 KW»
BE4izfFle LT, 12000C ¢ 1300°C T& 4 4 REREIHNSA
Lizii#sistgliconw Rt Mfo O) BiwTh
OISR ZBNT HE pm BELBINRETH o7z,
¥ © B O BR&EHUNETSHD, 1300°C, 8
BB LSRNz BWTh 7um Thofe. ThbHiz
HEELT, (A) BRO 1250°C LLETAERTS B) &
BEWETHY, 1300°C, 8 BERIE L2 ek iz (A)
Bz 55 pm, (B) Bix 18pym Thotr. 72, BED
CN, CN, GN, CN %ﬂﬁiﬁﬂ@ﬁ%%gkﬁl VE-9={2]
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HMpRERD B L, (A Bix CN, B) Bz GN, © B
12 CN B (D) @ik CN L& 23 F—F Lz, £/
A B CN) hizBIT2BEZ HBEIL, F+— b LEh
LOFTHT 1~2% DEEVELZONBZMN, 3~5% T
Fiz Nb FFrieg@Eobhiz. LU B) B CN)
Fizid Ca & Nb FFLIREBEZHEIXIZLALR
XY (RSN
RNTCHEEREEOBEXBR~A 7 0T F 74 F—#
SMTICEVRD, ThODREBOAERBE » B L
oo RISBEOHEIMIMBEEICX VEFIIERS L0
», BEEOEFRice L EERBRICH -2 Zhb
DEIFEE 1200°C KUt 1300°C eRiF 3 bDEHL LT
R5iRT. i, D) BRI THZOTRPTIIE
B L7z, 2oz k&Y Nb,O—~CaO %o B EER
DOEMERIE LFRE, EBREETHZ LELLNS.
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Fig. 5. Width of the reaction products vs.
square root of firing time.

CN

I
60

20 30 40 50 70
26(Co Ka)
CoN
@ l' | 1] |
NN R
20 30 40 50 60 70
. P ] 29(CoKy)
< ~ %
~ bd g NI

50 60 70
26(Co Ka)

£
[=]

20 30
o
3 CN

(=CN{I)+CoN(T))

Wi o0
gl]= 1
! 70

20 30 40 59 60
26(CoKa)

o~
~
™

26.3°
37.45°

Fig. 6. X-ray diffraction patterns of
reaction products.
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J&E % NbO; B2 6 Dix {HEEi A5 CaO BHMIZE
RHFEE L CBRE Lo oHUNR S & & ICRERIF 2170,
FHABEEORKICE O XREF G2 B2, B6iczhbo
[EirfaE Nb.Os BRIKIEE 6 DIETRT. 1150° &
1200°C ¢k ), @, @ BT @) BMIAEDLAT
3t 3 EEOE Mg, 1250° L 1300°C Tix ), @),
3), @ Bojt 4 BHEOEHRBRTH o, 1) BRY
2 BEoEHEZERY » CN KU CN izZzhZh
—Z LA, Ebic (002) EOEHFRENEL (L
FhTwiz. @) BEY @ EoEHF#Z Ibrahim 5
DHET B HHE CGN (CN(1)), »3wiEzo GN
(1) L4158 GN (CN () ofERIczhEh—
FHLin. —F, Jongejan'®ix CN(I1) ¥tz CN(II)
BEERET, chivybd CN RUgséE CN Th
b, iz CaO & NbO; 331 DE/LVKLTEALE
L D& 1250°~1350°C DR BERIFE T Bk L7 Baicix
CN &3z CN BERT S L@ELTWS.

3.5 X BENICK ZRISEREOEREE
AECEXPY BT 5 EHELO BEFICO>WT B
L, B2, ARBICRNTE L NI RISE Ok & RE
TR PR L 72 BBHRE 0 Nb,Os-CaO BEA¥MK
(NbOs #fR 2.5mol% MIRET 0~55mol% #apH)
& MBS L b DI 2T XARER L.

1200°C, 4 BEREN# ik CN HRIFFHTP D CN(1)
LGN BRELTRY (W64 BMLFEL), oh
XV NbOs pRAr3P e {72 Bz LIl CN (1) 2
Wb U, iz NbyOg B A% < 72 Bz Lz A% CN(I)
A L. CN ke 3 & CN (1) & CN ()
EIZ CGN AS#ET3 L5 e o7z, 1300°C, 4 B
fiEvciz CN HMRRIZ 1200°0C LRILLCN(L) & CN
(ID n#FETHY, CGN iz GN (1) (X 6-3 &
ERAL) B Thot. 23 NbOs B 0pivy 0~
17.5mol% MR TH CN(I) & CNI) ABEIZAR
LT#Y, kiR CaO BABEEL, CN 513
CN 0 &5 fbAmIB D ohizholz. Thbb,
Jongejan DWE'® 5315 CN EIHEELRNWC &
2B, Efe 1200°C »5 1300°C izHiEB+5 & CN
(ID+CN->CN (1) RBAREIELZZLED L,
CN KU CN #i5k &L v CaO o0 BRETHS LB
Z26Nh3B. bhARZ, ZORBICSNT DTA s
fTolds, EBELTWAEHARR SIS LD OREE
FTBRREL h otz iz GN(I) R CGNUD® &
DERF & — 7 ZHREICH LTBE LT 2 o7z,
ThHDXBEHRFEREEZRT i, 1200°C, 1300°C »+h
FhizonwT, #Hic Nb,Os @ mol%, #tficikX
BMEFTREOEESRIC LT, MRIck 3EOBLER
L7z

Ploz Xy, 3.3 giowmiutsphcsirs CN

NI | -El ectronic Library Service



The Ceramic Society of Japan

13 HEEEIE

CiN CoN_ G
]

Ca0

/\ 03'\1(\1)
SN,

X-ray. intensity

60

Nb205 (mol %)
(A) Heated at 1200°C for 4h
CN CN CoN CN

X-ray intensity

Nbs0; (mol %)
(B) Heated at 1300°C for 4h

Fig. 7. Phase relations in Nb,0;-CaO system.

MR ETAREE (AR 3 GN (1) & CN #pk
IEWEHEREAHOXTERBTH Y, ZOFPICEBT
% 3~b5at% DEWEZ 5EITZ DEAY DEKREICKTF
LizbotBbhs. 72 CGN #HRE BB Fics
WTEREZ SEXEDbhinztd GN (1) oEF
E— 7 OBER 2N LIZHELTWS., T2bb, T
o CN (II) BrA#HoERIZ, £RLE CGN GIF
) DZEFEFRIZ CaO BEET S LHEEVBOT A,
FL 1T CNMRZEWRHRRILEY (Jongejan O
CNUD &) BZEREhi=boTHS LEBEbI 3.

3.6 MERFAE

3.2 HiTRIEB & Nb.Os ELmid {EEREL 2 EH
OBIFEZICER TS LHERLER, ThEE,PDIR
DT, FISERR,CaO R UND,O; DEIZRE L RE
BURH CHIE L. 2k, EEREERHT CO B
KL NbOs R 2H~2DENMIRTESEL, EhbHD
B Az 1300°C, 8 BejBEiE LizboTH Y, CO R
¥ Nb,Oy 2REhZ ot Az bt F—Tdh
5. £BRBOEHIIARST 7 2 BERB OPITER
% Sosman 5'? DER KELL TR, ZRMD
900°C £ ¢ Nb,O;, DBFgER: 0.6x10°¢°C, CN
i 6.5x107%°C, C,N % 11.7x107%/°C, C;N x 11.2
% 107/°C, C,N #fkiZ 8.9x107¢°C &1¥ CaO 1% 13.1
x107¢°C THotz. THhbb, Nb,O, & CNL& TiZ K
X RBRENRD Y, COEICER LT HEcERE o
Nb,O; @& CN BLoERETI<HMTob0LED

gagphact 89 [1] 1981 5

5. ElEEE XEL 2BEE, CGN B & CaO
BLZELRLT L 250EHEOHIEE L X B
CEELTWA» LRSS,

4, & 1

PLE, Ar HRBABEKH BT S Nb,O~CaO %D
BHRESIZ2WT, ZOSEREICERT S RIGRE & R
LIcfEREZTFRICELDS.

(1) NbO; B CaO EoEREIZIE, 1150°C &
1200°C ¢ CN, C:N, szidE GN LRlFRRI{ILE? 2
FEETBE, FIEEOREAERL, 1250°C &
1300°C ¢ CN, C,N, s7 5 CN, 75 CGN L85
BRILAW 2 HET DB, FH4BEORERSERT
3.

(2) =—Hp—¥I2k3 LKEEIX~—7—DNbOs
fWich Y, REOETHEZ NbOs f~pd CaO n—
FHETH5.

(3) ARTA REEOKRE S, 2HEER > GN
> C,N >CN 0DJETH 3.

(4) zoflFRR{ILEWT CN #kky CdO o
HLEBWNERTH Y, %l 1150°~1300°C DRE T
ZOREEBILEME D CaO BEVLAMIITEEL R
V.

(5) RISBRE T B KX LBREEICER
Lz DTHS.
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