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Sodium-oxide bronzes of the general formula
NaMO, are non-stoichiometric compounds having the
mixed ion-eledronic conductivity. In consequence of this
property the bronzes can be used as reversible dedrodes
in contad with sodium-conducting solid eledrolytes (Na'-
SE). The cetain compositions of these bronzes -
NaysWO3, NaygCoO, and Nay33V,05 - were studied as
reference dedrodes in the solid-state potentiometric gas
sensors [1]. Analogous bronzes were chosen as eledrode
materials for impedance spectroscopy investigation. The
compound NagZr,Si,PO;, (“true” NASICON) was used as
asolid eledrolyte in symmetric dedrochemicd cdls

NaMOy/NasZr,Si,PO;/Na,MO,. (0]
The cdls of type (1) were prepared by consecutive
pressng (at 250 MPa) of the powders of corresponding
bronze and a solid eledrolyte between two platinum discs
in acylindricd mold made of PMMA..

The impedance of the cél was measured in the
frequency range f=0.07 — 100 kHz. Analysis of the
frequency dependence of the dedrode impedance
components Z=Rs-j(wCs)™ has sown that ac behavior of
the Na,MO,/Na’-SE interfaces corresponds to the model
of adsorption relaxation of the dedricd double layer [2,
3]. It can be described by both the euivalent electric
circuii (Fig.1) and the impedance euation in the form
Z~{j0Ca+Re HRa+H(WCA) HL)Waw 1, (2)
which indicaes quick adsorption of solid eledrolyte
conductivity ions (Cy), the discharge<>ionization readion
of these ions at the interface (Rg), and aso the slow
process of diffusion (W,) and adsorption (Ry and C,) of
rigid lattice ions (possbly O® ions for NASICON [4]).
The parameters of equation (2) were determined in
compliance with the previously proposed algorithm [3].
The ion reversibility of the NaMO,/Na’-SE interfaceis
charaderized by both a dharge transfer resistance (Rr) and
an exchange airrent (i) for the Faraday readion Na' + &
< Nathat can be cdculated according to the relation

io = RT/ZFRF (3)
Fig.1 demonstrates the graphicd method o determination
of charge transfer resistance (R).

As sen in Table 1, the values of both Rg and ig
for the interfaces with such bronzes as NayCo0O,,
NaysWO3 and Nag33V,05 are the same order. The cetain
increasing ip with deaeasing the mntent of sodium ionsin
the bronze dtructure (x) is observed. Anaogous
phenomenon was observed for the NaCoO,/NASICON
interfacewith x equalsto 0.6 (B-phase), 0.8 (a’-phase) and
1 (a-phase) [1]. As supposed in [5], eledron holes are
dominant charge cariers in the mbalt bronze structure.
Their concentration in elementary cell is 1-x. The higher
initial concentration of eledron holes is, the greder is the
amount of sodium that can be injedion into the structural
space between the layers of the CoOs-octahedra. Perhaps
this suppasition is applicable for an explanation of more
high ion reversibility of the interface with axide bronzes
having less in content of Na'-ions in spite of a various
nature of M-ionsin their structures.
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Fig.1. Equivaent eledric drcuit and complex admittance
plane plot for the Na;sWO/NASICON interface &
T=20°C, H=52% rel. The numbers at the paints are
frequenciesin Hz.

Table 1. The values of charge transfer resistances (Rg) and
exchange airrents (i) at T=(22+2)°C.

Bronzes Rr, io,
Ohm*cm? HA*cm™

Nay sCo0, 733 35

Nay 33V 205 280 90




