DAEHAN HWAHAK HWOEJEE

SJmaJ of the Korean Chemical Soclity)
ol. 30, No. 1, 1986

Printed in the Republic of Korea

Zr0,2} Sm,0,2] H|atstyE

RES - BMEL  WER - AW
SEELEREE L e
R EELTAEE EL I EE 20
(1984. 7. 16 <)

Nonstoichiometry of ZrQ, and Sm,0,

Soon Ho Chang, Chul Hyun Yo, Jae Shi Choi and Ma Sil Pyon*
Department of Chemistry, Yonsei University, Seoul 120, Korea
*Department of Chemical Engineering, Myongji Univeristy Seoul 122, Korea
(Received July 16, 1985)

2 % SmOysie & Zr0y, B ZAS L Avks A E}: A 22 54529 w38 &4 244
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ABSTRACT. The z-values of nonstoichiometry chemical formulas, SmO; ., and ZrOyy., have
been measured in temperature range from 500°C to 1000°C under oxygen nressure of 2X107! to 1
X105 atm by gravimetric method. The enthalpies of formation of defect in samarium sesquioxide

and zirconium dioxide decrese with decreasing oxygen pressure and are all positive. The 1/n
values caleulated from the slopes of the plots of log x vs. log Po, increase with temperature and
are positive values which mean the higher oxygen pressure dependence at higher temperature.
From z-values and thermodynamic data, it is found out that the nonstoichiometric defect is fully
jonized metal vacancy. The conduction mechanisms of the systems are also discussed with respet
to the nonstoichiometric compositions.
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Fig.3. Log x vs. log Pop for Smy0; at various
temperatures. .

Table 1. Enthalpies of formation of excess oxygen
in Smz0; (4H;) under various oxygen pressures

Oq pressure Enthalpy of formation
(atm) {kecal/mole)
2x10°t 2.01
1x10-2 1.65
1X10°3 1.37
1x10* 1.01
1x10°5 0.73

Tabie 2. Enthalpies of formation of excess xygen
in ZrQz (4H; } under various oxygen pressures

0, pressure Enthalpy of formation
(atm) cal/mole}
2X1071 6.4
1X10-2 5.7
1X10-3 4.9
1x10™4 3.2
1x10-5 2.7
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2.7 keal/mole 7748 74 Table 2014 HAF
= god Azgde ARLE PAALAT}
AL ¥ 4 otk ged 2109 2% A4
sAe] FAuk3d L ¢ F Avh logxvs. log
Po, & =A% Fig.4 =3 34345 BT
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Fig.4. Logzvs. log Pop for ZtQ, at various tem-
peratures.
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Table 3. 1/n values of the plots of log x vs. log Pos
in SmyOy at various temperatures

Temperature (°C) 1/n
500 1/40
600 1/30.1
700 1/23.5
800 1/19
900 1/18.1
1000 1/16.6

Table 4. 1/n values of the plots of log z vs. log Poz
in ZrQO; at various temperatures

1/n

1/5.1
1/5.1
1/4.9
1/5.8
1/6.6
1/9.5

Temperature(°C)

500
600
700
800
900
000

1
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AL AL
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