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Abstract — The (Lay ¢St 5), osMnO»/yttria-stabilized zirconia (LSM/YSZ) composites were investigated as anode materials
for high temperature steam electrolysis using X-ray diffractometry, scanning electron microscopy, galvanodynamic and
galvanostatic polarization method. For this purpose, the LSMperovskites were fabricated in powders by co-precipitation
method and then were mixed with 8 mol% YSZ powders in different molar ratios. The LSM/YSZ composites were
deposited on 8 mol% YSZ electrolyte disks by means of a screen printing method, followed by sintering at tempera-
tures above 1,100 °C. From the experimental results, it is concluded that the electrochemical properties of LSM and the
LSM/YSZ composites are closely related to their microstructure and operating temperatures.
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Table 1. Composition of anode materials pastes for screen printing.
solvent; a-terpineol, binder; ethyl cellulose, dispersant; fish oil
plasticizer; PEG+DBP

Weight (%)
Pure and composite electrodes 40
a-terpineol 85
ethyl cellulose 7
fish oil 2 60
PEG 3
DBP 3

Slarast H43H HMISS 20054 102

R R

Working Electrode

Pt wire
. . LSM/YSZ Composites
8% YSZ
Pt Paste
Pt Mesh/
Counter Reference
Electrode Electrode

Fig. 1. Cross-section of the high temperature steam electrolysis cell.
Area of working and counter electrodes are both 0.3850 cm?, and
that of reference electrode is 0.0314 cm”.
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Fig. 2. Schematic diagram of experimental apparatus.
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Fig. 3. XRD patterns of perovskite-type Laj ¢Sry,MnO; and A-site defi-

ciency perovskite-type (LaggSr,)oosMnO; after calcination at
1,200 °C, respectively.
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Fig. 4. Particle size distributions of YSZ and (Lay¢Sry,),0sMnO; powders.
The median particle sizes of YSZ and (La,gSr,,)0sMnO; pow-
der are measured to be 0.64 pm, 1.76 pm, respectively.

Fig. 5. SEM images of pure and composite electrodes. (a) LSM100,
(b) L80Y20, (c) L60Y40, (d) L40Y60.
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Fig. 6. Galvanodynamic polarization curves measured on pure and
composite electrodes during steam electrolysis at temperature
1,000 °C with steam feed (p,,aer vapor= 0-45 atm).
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Fig. 7. Galvanodynamic polarization curves measured on L60Y40
composite electrode at various steam electrolysis temperatures
from 700 to 1,000 °C during steam electrolysis with steam feed
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