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Goal: Composite membrane fabrication and tested in lab conditions

* Task 1.1: Material screening of solid oxide ion conducting support materials
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. - Beneficial lonic Oxygen NiD Cell T
Mixture Additive concentration conductivity so]f.lvlfﬂiw soI:Ei]iw voltage Lifetime
MgO 3 mol%
La0 0.5 mol%
GdO 0.5miol%
Laa{C0s)s
Li/Na CaC0s 9 mol¥%
BaCO. 9 mol%%
CsaC0y 5 mol%
SrC0y 4 mol%
SrCOx+BaC0s | 3 mol %
S0 1wi%
Mg
La:0s 1 mol%
LifK La;0s 0.5 mol%
GdO 0.5 mol%
Cs,00; 5 mol%
Rb,COy
Laa0y 2 mol%
Y203
Cel;
. Ho; 04
LifNa/K YbsOs
Gd,0;C0;
Nd;0,C0;
SrC0s 5 mol%
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 Task 1.2: Novel oxides or carbonates
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According to the literature, two parameters were calculated:

I, to describe and quantify characteristics of rare-earth
elements' solubility in the molten carbonates,

* ¢, to evaluate how the additives affect the NiO solubility.
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e Task 1.3: Manufacturing of composite membranes

New materials (BNT, LNT; tape
casting)

Known materials (YSZ — tape casting Known materials (YSZ — forming of
of rectangular tapes) near net shape matrices)
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e Task 1.4: Electrical and electrochemical characterization

Electrochemical Impedance Spectroscopy (EIS) I-V curves — performance, degradation
- resistance, degradation
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YSZ-based matrix (left) compared with LiAIO3-based matrix (right)
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WUT_SUB8000 5.0kV 9.1mm x10.0k SE(L) : WUT_SUB8000 5.0kV 8.9mm x6.00k SE(L) 5.00um
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Configuration of the |laboratory-scale MCFC

Heating plate

Cathode inlet

Anode inlet
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