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Formation free energy of Na,PbO, and Na,ZnO,
measured by electromotive force method
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Abstract: Na,PbO, and Na,ZnO, were synthesized through PbO. ZnO solidly reacting with NaOH, respectively, and
were characterized using XRD. The solid electrolyte cells Pt | PbO, Na,PbO, || f(8")-AL,0; || NaCrO,, Cr,0; | Pt and
Pt | ZnO, Na,ZnO, Il B(8") -ALOs || NaCrO,, Cr,O3 | Pt were assembled using S(5")-Al,O as solid electrolyte. The
formation free energies of Na,PbO, and Na,ZnO, are calculated through measuring the electromotive force (EMF) of
cells measured. The relationship between formation free energy and temperature (700—1273 K) were gotten.
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Fig. 1 Schematic diagram of battery device: 1—Platinum
electrode; 2—Corundum tube; 3—Corundum slice; 4—Spring;
5— Corundum tube; 6—Zr0O,-Y,0; electrolyte tube; 7—

Fe+Fe,O; 8—NiO+Ni
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Fig. 2 XRD patterns of Na,PbO, synthesized at different
temperatures: (a) 1023 K; (b) 1073 K; (c) 1123 K
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Fig. 3 XRD patterns of Na,ZnO, synthesized at different
temperatures: (a) 923 K; (b) 973 K; (c) 1023 K
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Fig. 4 Relationship between battery electromotive force and

temperature for calibrating measurement system
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Fig. 5 Relationship between electromotive force of Na,PbO,

battery system and temperature
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Fig. 6 Relationship between electromotive force of Na,ZnO,

battery system and temperature
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Fig. 7 Relationship between electromotive force of NaAlO,

battery system and temperature
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Table 1 Comparison of formation free energy of NaAlO,

Pure substance

Temperature/ Measured result/ Relative
thermochemical 4
4 (kJ-mol ") error/%
data/(kJ-mol )
740 —971.30 —990.81 2.00
800 —958.10 -976.13 1.88
1000 -913.47 —927.19 1.50
1200 —865.13 —878.25 1.52
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