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A Study on the Fabrication and Characterization of
Au, 0,/CO,|CO;2~ High Temperature Reference Electrode

S. R. Yoon, Doyang Jeong and S. K. Mok

Dep’'t of Materials Eng., College of Eng., Hanyang Univ.

For electrochemical approaches to the corrosion of materials used in molten carbonate fuel
cells, a high temperature reference electrode utilizing the half cell reaction of 1/2 05 + CO, + 2€ =
C032' was fabricated and its properties were investigated. The half cell Au, 0;/CO, C032' con-
tained in 2 mullite membrane displayed clear reversibility showing both Nernstian behavior and no
hysteresis in the cyclic polarization experiments near equilibrium potentials. It gave also high
potential stability, and good reproducibility as well. As an electrolyte 62 m/o Li,CO3 + 38 m/o
K,CO3 eutectic melt was employed in which 99.99% Au foil was partially dipped to function as
an electron source. The standard gas composition over the melt was 2/3 atm CO, + 1/3 atm O,
flowing at a rate of 100 cc/min. A theoretical analysis indicated that the equilibrium potential
should be insensitive to the small variation of gas composition in the neighborhood of the above

mentioned standard gas composition.
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Fig.1. A schematic drawing of Au,0,/CO; [CO;?
high temperature reference electrode.

Table 1.

sheath!®

Typical chemical analysis of mullite

Component [ ALO;| SiO; |MgO {Na,0| Ca0 ,Fe203 TiO, | K0

Percentage| 60.0 | 38.0 O.ZJ 0.2

0.1 ‘ 05| 05|07

Table 2. Typical physical properties of mullite

sheath!®

% mullite

Consitution 15% Glass Hardness Mohs 7.5 )
g:zkv:;aecific 2.8 '[M;x)l(i) ’Working 1750°C

Impermeability | Gas tight 1;5‘5;;"&[ Condue- A0(ai2t C)
22‘)“”’1 Stren&th | 57000 | (Btu/fe2/he/ Fin) 25(at800C’

Dielectric Strength

at 24C V/min___! 250 .
Thermal Expansion per! 5.0
C-10 (24 C~L000C) 5

Compressive
Strcngtksl(psﬂ
Tensile Strength o
(psi) 18,000

>190,000
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Fig. 2. An experimental set-up for the study of
a high temperature reference electrode.
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