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Tape-casting and co-sintering process

Slurry Blade Blade mover
bottle

Tape

Glass
support

Blade moving speed

Tape-casting system | ‘
il Sintering

1275~1375 °C
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State-of-the-art electrolyte

SEM image of surface

view
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K. Leonard et al. . Mat. Chem A, (2018) 6, 19113
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We report progress in the following areas

(1) Improved fabrication of bottom and large-area cells.
(2) Development of sealing materials

(3) Steam electrolysis characterization of 5 x 5 cm?

cell sizes
Electrolyte: BaZrj 4Ce4,Yo1Yb 103

Fuel electrode investigated
2) NiO-SI'ZTO.sCCOJYoJO3

K. Leonard et al. Int. |. Hydrog. Energy, (2017) 42, 3726



3. HHFRBEFEKRREICDONT
ERETOMAREEEILOEREMEEER L

Helium Leak test and flatness

Sequentially tape-cast BaZr, ;sCeg¢,Y,,Yb 0, Sample flatness (measured by white light
based half-cell 10 x 10 cm topography) —

202 x 202 pts 100 500 x 100 500 x 1 584 mm (step zize® 500 00 x 500 00 pm)

1.6

1.1
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r Proton-conducting electrolysis cell performance.
Bag sLag sC00; 5 Balry 16Cey 64Y0.2Y0.105 INIO-SrZrg sCeq 4Y 105

Cell configuration 1

(a) & (b)
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Current density(A/cm?) e = Current density(A/cm?)

Half-Cell sintered @ 1300/5h NiIO-SZCY541-supported cells provide:

v Lower sintering temperature (@1300 °C), Sr—Ba A-site modification

v Better electrolyte densification, Preserves electrolyte stoichiometry

v High Faradaic efficiency (90.1%) @ 1.4V and 1.41 A/cm?

NiO-SrZrg sCeg4Y0.10; v' The applied voltage is efficiently used for productive hydrogen generation

BaZry 16Ce,64Y0.1Y0.103
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Bag sLag sC00;. 5 BaZr, 1Ce64Y0.1Y0.103 |NiO-Bazr, ,,Ceq 56Y,,0; |

Cell configuration 2 —
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Half-Cell @ 1450/5h  NiO-BaZr, ,,Ce, 34Y,.,0; -supported cells:

'

. - - = . . ¥ Baevaporation and A-site stoichiometry loss, Lower operating polarization,

-

- RS - 4, - & & ~

BaZry ,:Ce caYo1Y0.10s v Reduced Faradaic efficiency (69.2%) @ 1.4 V and 1.5 A/cm?
v The applied voltage is shared between productive ionic current and wasteful

NiO-BaZry 4,Ce,36Y0.203

electronic leakage
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