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ABSTRACT

The effects of composition ratios and sintering conditions in Co,_xMg,0 ceramics on the sintering
characteristics, electrical properties and oxygen sensing characteristics were investipated.

In the same sintering conditions, porosity decreased with increase of MgO, contents. The relationship of
temperature and resistance in Cor_,Mg,0 ceramics showed NTC(negative temperature coefficient}
characteristics at the temperature range from 700°C to 1,1007. In the case of pure Co(}, however, the PTC
(positive temperature coefficient) characteristics were shown over about 900°C. The electrical conductivity of
Co:-xMg 0 ceramics decreased proportionally with decrease of axygen partial pressure at the range from 1 to

10~*{atm} . Particularly, Co,sMg,s0 ceramics showed the highest sensitivity to oxygen gas.

(72



4

.M B

Hgo] A% AR daFAL Aolsln 2y
AURE FE Ao 46, 398 24 F AT
Wl FolAl FadE 2l Wostad o o
A P Aadlz dLiE Folk Yol ol
sobrle] wheh o zhA7le] g AF 4 Avte] 2
ez gic). o] & AadAg] Aae g8 23k Zr0,
A Azl ge) drse] gosl QA AFAAgel

234 He o0 A H]E}‘ﬂf-oﬂ A4 47 196 B.
Fisher% ¢l ¢4 cobalt monoxide 5 A#]2 A7 3
T d7oh Bad old) 2 AL edled CoO A
Aepmze B #g A7 muslo] Fon K.
Park®®%el slste] CoQ7) Alzbe 25} 44 AM2A
Lotche gl 2w et o F CoOA AlpjEss
O A e 1 ZAFT7 e &, T4 Abnidel o
gl FAARsz ArMAEE7 © “conductivity
modulation type” 2. 24 n2 FaEFdE @ wE SAZE
£ 7}3]\1% —’.‘—-‘Hi}?%ﬂ o olvh shatd oz of
oo s Wl

GE IS

=

=1L
artw

D
=
oo

——

229

al.

=

Al

q, #4714 4

bl .4 of £

G AARAE 2

ARz 58 A

2. MR

Jul= ol

vl [s]
2dM™ v 2FAL

A Az A9 A Y AzgAL de
o Aol AfH dadwe £Esb 99.9%8] 9
Ishizu 444 Colt st MgO %ict. A#e] 24L& F48
CoO = MgO=7} 27 25mel.%, S0mol.% 282 75
mol. %7} =& B vzk) 252 seic. 47 A
FH FHE 5 BilE de] A2aveldd
24 AL en 2040 Edade. &%
100°Cel A 24 A1t 7l o 1, 00Tl A FiE
stget. Fhaduted oA eAERdd e AT

=
=

x-S
T

e
-

1_.

=
=

o

Az

o= &

(&)

- 244

T AzAg AP V.A)E 0.5w/osstsld A28
A< 1.5ton/ens] gk o2 slgkdled 9afe] Tom, W7
o] Junol7} 1202 AEAWZ A aede. 453
500CAA 3 A F 247 HDAE 4747 F 1, 200C
o] 1,600C7A AALES 100C7H oz delsid 2
A7E o 4 A7 F Sl A 2P e 24 Cop Mg O Al
g Az s

Azs A 244 =4z Hd 5315 aby
(water immersion method} 2 & 67 A]=e FEAgd=
Agte] o] 5o FIHE HAager. Coft 1l Mg
S 074Aee HAPe ot 2 24ddAe o] Beln 2
AdPshd F4-8 Co0e Af-eli= 6.44(g/en’) ol

(=}
MgO 2] F2o] 25mol. %, 50mol.% % 75mol. %Y

=2
7 5
ped

2 2 A7 5.66(g/en®), 4.95(g/cn’) znu 4.23(g/
cw’) ol Evh, 42 Aurdwst of o|EUEE o] L3
7 24 ML AL g Aaketdic

a7 1 E A A=y A 474 dAdE o
bl Ao|oh. =i s okfe] Pl—Audo|seD u}
2 g oA s 2 o] Pt-Audo| 2 EF T2

B:P{-Au paste

Fig.1. Structure of the specimen.

(Quatts Tube TBD

VI

Mix.Gas

-

Fig.2. Measuring apparatus for

sensing characleristics.

0Xygen

ECEEE



Copmy M 0 4 el 28] MgO ghahel] =2

1, 100°Col A 50 £7F 7t ste] 71534 g AgE o
FaA dyd. Aaesed wE AAAEY FAL
700°ColA4 1, 100CAA 50CH FE2E stgows gy
4 dn o 39e] 4AAF AEAA LG
aALeE & & A ddcd. ol Adne 4 £
o] &8 gl Zkd e £ 50 /min 2 3o ofE 4 7] o]
3 9 HERe Agger st

LA EA EAAAE Ve AL

~

ox L
i
b
bt
e
A
o

ir
o
P
4
[
o

EFE Fxrl L{ppm)r|etel ©
= iz }I-g}giou-_] x_Li
Lak (107 ~10"*atm] ] 2™l = n|g] FAH 7l2E
gk ol & BgrlAE ax7 HAE 443 #ﬂ
.ol A] 700CAA 1, 100CAAE WA 100
z ”&lﬁ-“.i:?}U*-lO“atm) of W Axpe] Az
ol el fon fYsE shag] @
sﬂ 2 Qe stk axgdel gardt
Azl ARk A ggte] Weled delef gt
8 AAA TR L 4 D2 el + .Y

5

_?LerAE

2 2 o onu 24
e
= o e f? ek
ofl il
_clL

Sinfering Tine : dhours

95 |-

0
o
T

a5

Relative Density (%)

o

0% =0.25
80 1 X=0.5
1 X=0.75

i1

1 ] L 1
1200 1360 1400 1500 1600
Sinfering Temperature (°C)

Fig.3. Relative density of Co, Mg, O
CEeramics.

A 264 Al 13 (1989)

Arld 43 W ks FAR4

= RelVIZVE e
R, = v (1)

o714 Roe Rapde, Vie 24949 Vi Rodws
Aste A7 Eige,

3. Bt & ug

28 3£ CorMr 0 Aleiej2ef 23254 whE A
Mee] WHE dehd sl £4% CaO8 AP
40070 g9 £Z-EuAA o
gt ole 2Ead B Az £H0] oy

u
AR POz Qo) DEA} Aol Aok &
A
ﬂ]

I

i
R

2] Mg 7t 343 CoraMg0 Al
£RLEAA MgO Y Bio| 3ARHT Ao
oAz FheAd Al et 2 FolAn
% 4 gnh o Aszd zAAsD Co Mol
MgOt AYHE &7 e B dAsE o

3
AR
tle #Hlf %

Temperature (°C1
10 1100 1000 900 800 700

.
<,

Resistance (1)

C X=0

09 10 11 1z 13 s 15
1000,
i

Fig.4. Temperature dependence of the
specimen resistance.



T dhe deE 39

o3 4= 2 Ao AzE AAEY FAFA 2
Aero n}E X gui s Jebd Aol CoO Azt~
9 A% T00CAA 00TAA = 24257} Foldld] af
2 A =42 vepgde, ddld o Co0 = A3
L5 (NTCR)E 25 24 ogal glet B 4
9 Aabel Az 00T e Aol L3 = AAY F4o] b

Ehiz gleh,

0.7+

Keumoto' 52

7 A%
ekd 4G 4L Adsld 43 e
Av)7t A6 By '&‘o‘ﬂ_‘;

oz 2&

$0se] 330 25y 900 CEEol 4 Cos
CoOZ Aolsh: 7oz addl gled K.
Co0,414 CoQ 29| Ao Ale] #3he]
Pag o g, o) 2RE BpT o) el A
2 Ag7ey A
A AT B4 Jepd A
225cl, MgO7h 885 Co,Mg0 Azh e

7Sl T00CAA 1L, 00CAA S glelA SAT F4

& yehig e

o7 o 7277

ol

Resistance {01

4] Q00C 2ol Aolel 4 A%
BEHE o4 A BNTELTAA £

T—-ma =21
E AgHEE Co0 8 A+ 1x107°0/CE £ o

Temparature (°C)

e 1000 900 200 o0
T T T T

o Sint 1600°C, 2hr
e Sind 1500°C, 4hr
W sint 1800°C, 4hr

o

A=0

——w
» =

B L B S

* Sk 1300°C, 4
Sint, 1500°C, 2hr
Sint. 1400°C. &hr

Fig 5. Temperature dependence of the
specimen resistance as a function of
sintering conditions.

10>

elhilg 2= MgO 9 &ake] 2hunol. % Yu = Tt 1.2x
10730/°C, 3x107M/C 28] 2.1.5 %10 o/ CE el e
MgOel Hake] ZAHE4E A Led24e A4
.

I 1o A= < B e ge
et e, oz (-9 FEE CoO ¢ At glof
A AAo)o] o A BHLZ ey, B9 L%

2o

9 5

E.
EA4o

Zell 4] MgQ o] ghefe] Fotrs A Folix & F7}
a3 glizdl ol & K. Koumoto® 8] Rusfe FH& 2%
= vhEpdgin.

E. M, Logothetis"S 9] 230 <82

of AuTEd HaAAE

248 A3

9k=]ub conducting phase

Table 1. Activation Energy of Co, Mg, Ceramics.

T(C) X 0 0.25 0.5 0.75
T1 T2
1100 1000 ~0.036 | 0.008 | 0.414 | 0.831
1000 900 Ea |-0031] 0.027 | 0 479 | 1.020
800 800 | (eV} | 0026 0.230 | § 323 | 1.402
800 700 l 0.035| 0.385 | 0.994 | 1.509
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Fig 6. Sensitivity to oxygen gas as a function
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