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Barium cerate doped with acceptors such &s Y
or G has been widely studied for its high proton
conductivity that makes it useful for high temparat
proton conductors (HTPCs) [1-3]. A primary
shortcoming of these materials is that they are
incompatible with CQ@ containing gas streams since
formation of BaCQ is thermodynamically favored below
1040°C. This prevents the materials from beingluse
devices that utilize practical carbon-containingléuor
feedstocks including hydrocarbons and alcohols. Zr
substitution on the Ce site enhances the chentighilisy
due to its higher electronegativity than Ce, butidishes
the conductivity and sinterability of the materig].
Donor doped barium cerate-zirconates have been
considered less frequently. Bhella et al recerglyorted
proton conduction in Zr and Nb —codoped Bg&e
Zr,Nbg 10s:5 (BCZN) which was found to be chemically
stable in CQ at elevated temperature, at which highly
conductive Y-doped BaCeOs known to be chemically
unstable [5]. The proton conduction was assumeleto
due to a similar mechanism to that of acceptor-dope
perovskites where the reduction of B-site catianikely.
BCZN demonstrated a bulk conductivity of ~*18cm"
in wet H, at 500 °C with an activation energy of 0.69 -
0.73 eV which is comparable to Y-doped BageO

The necessary co-sintering of electrolyte and
electrodes for HTPC fabrication motivates an
understanding of how to control porosity in thecaledes
while maintaining a dense electrolyte. We have
performed a systematic investigation to understtre
role of sintering temperature and composition on
microstructure, porosity and electrical transpodperties
of BaCe.,.,ZrNb,O;. Furthermore, the oxidation state of
the B site constituents is investigated to relatpdssible
proton conduction mechanisms.

X-ray photoelectron spectroscopy (XPS), energy
dispersive X-ray spectroscopy (EDS), powder X-ray
diffraction (PXRD), and AC impedance methods were
employed to investigate the phases, composition, an
electronic properties of the donor-doped perovskite
Scanning electron microscopy (SEM) and Archimedes
measurements were used to determine sample porosity
In addition, in-situ monitoring of carbonate fortaat was
performed employing thermo-gravimetric analysisnfro
RT to 1100 °C in a 30% CGtmosphere.

SEM imaging revealed that negligible porosity
existed in samples sintered at 1600 °C (Fig. 1)chvis
corroborated by Archimedes porosity measuremerite
grain size and sinterability decreased with indrep&r
content, as expected, but the Nb content incregsaid
sizes and sinerability, which is useful since baricerates
tend to have large grain boundary resistance. itin-s
chemical stability by TGA confirmed that sampleghwi
x> 0.1 and ¥ 0.1 are stabile in CQFig. 2). The surface

analysis by XPS revealed that there is no Ba lo4<l30
°C, but there is at 1600 °C. Furthermore, evidesfcdb
enrichment at the surface or grain boundaries ef th
samples is observed and may correlate tg €@bility.
The resulting oxidation state of the multivalergraénts
Ce and Nb are also revealed.
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Figure 1: Microstructure versus sintering tempewand
composition of BaCg,,ZrNbyOs.
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Figure 2: Mass gain due to carbonate formation GAT
in 30% CQ atmosphere showing chemical stability with
dopant levels x=0.1, y=0.1 and above.
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Figure 3: XPS survey spectra of BaG@&ry.Nbg 103
surface after sintering at 1600 °C for 4h.
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