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! 9 nugEerEA H3E NbO9) xat¥ A7) AEEF 2X107'~1X10 °atm] Ak 4 H4is),
700~1100C 2] €= Pelod Fdaldck 1x10 2atm o] A A3 WHlA NbO.£ kel
2239 Nb,OsE 2Erh x5S 1X10%atm ©)#ke] 4 gked 3 $ish 700~1100C9) &X W $lel 4 248491
~2.49900 o)t} I ZHoA NbOysow-»llA 9 A Ada](AH)= 1598044 17.26 keal/mol2 3
Zhstedem), 213kEe] 7] WEEE 107 ‘)X 107 'Q lem™7bx] Waldich 7] BEs(o)e| 843}
WAE oF 1.7 eVolX 4k Fy B A(EE 1/n3h)& —1/4 ofth x3k ot & Qe daaR e 4
sge) visetered BE WUEE Eoshaich :
ABSTRACT. The x values and electrical conductivity of the nonstoichiometric compound NbO, have
been measured in a temperature range 700C to 1100C under oxygen partial pressure of 2X10 '~1X
1075 atm. The NbOQ, is a stoichiometrical compound of Nb,O; under oxygen partial pressure higher than
10X 10" Zatm at the above temperature range. The x values were found to vary between 2.43491 and
249900 in a temperature range 700C to 1100 under oxygen partial pressure lower than 1X10"°atm.
The enthalpy of the formation for x' in NbOzswoo-(AH)) increased of 1598 to 17.26 keal/mol under
the conditions. The electrical conductivity (o) of the oxide varied from 10 * to 10 ' ohm 'em ' in
the above conditions. The activation energy for the conduction was about 1.7 eV. The oxygen pressure
dependency of the conductivity {or 1/» value) was about —1/4. The nonstoichiometric conduction mecha-
nism of the oxide has been discussed with the x* values, the o values, and the thermodynamic data.
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Table 1. x'-values of NbOsswm-. at several tempera-
tures under various oxygen pressures

Temperature Oxygen pressure (atm)
© 2X107 1X107% 1X107% 1X107* 1X10"°

700 - = 000100 000106 0.00124
800 - — 002043 0.00234 0.00267
900 - = 000399 000468 0.00554
1000 - = 000679 000834 0.00961
1100 - - 001120 0.01408 0.01509
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detm)E FE ¢ qlon], Table 20 +2& uls}
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Fig. 1. Log x' v5. 1000/T at various oxygen pressures.

Table 2. Enthalpies of formation of nonsteichiometric
composition under various oxygen pressures

Oxygen pressure Enthalpies of formation

(atm) (kcal/mol)
1xX10 * 15.98
1x10 4 17.00
1X10°% 17.26
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Fig. 2. Log x' vs. Log Po, at various temperatures.

Table 3. 1/n values of the plots of log x* us. log Po,
at various temperatures

-1.0 Bm=1x10"'atm
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— -3
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)
©
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1000/T (K- Y

Fig. 3. Log ¢ vs. 1000/T at various pressures.

Table 4. Activation energies of electrical conductivity
of the nonstoichiometric compound under various
OXygen pressures

Temperature() 1/n values
700 —1/25 Oxygen pressure (atm) Activation energy (eV)
800 ~1/19 2Xx10" 1.70
900 =115 1X107 170
1000 -1 1X 1074 173
1100 —1/12 1X107¢ 173
F3-& 33t 244<¢ Wepdtt Balanchand-
ran $%.& AbA Eglol 1X 1072 atm, 900C o] Aol 4] —19
p-n Ao|7} Aot} stel ®, Table 1) viehd vie} ~ N
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AY =AM i el il ded wiste
o] Z7hshe A%E Rolm ok visteape] 4ha -0
4y EY(EE 1/n)& Table 39] FEstsict. T80 ~40 730 S200 10
Log Po, (atm)
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ol —1/250 4 —1/127}A] F7)3bc)

% Hzle g2 W7l AExe oluUsA =
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e 7 "7 Brxe] 84931 oV = Table
40| B e} Ze] <F 1.7eVR Balanchandran
Z0] 168eVe Greener %2 165eVe} 4 o
AP & F SUck

A Lxea 4bx he dif A7) dxxe

Fig. 4. Log o vs. Log Po, at various temperatures.

WElE Fig. 40 TAIsKch Fig 4oll3) 2 ulg)
Zo] H7] MEre A4 Y JEHE N2 g
= F7te] Eafdich 1X10 2 atm o)4ke] 4ka:
Helell A A7) e At b6 F-@sinz
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Tabie 5. 1/n values of the plots of log o vs. log Po,
at various temperatures

Temperature() 1/n values
700 —1/39
800 —-1/40
900 -1/40
1000 -1/39
1100 -1/4.1
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