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Planar anode-supported solid oxide fuel cells (S§FC
developed by the Research Centre Jilich consistnof
anode substrate and an anode functional layer @#/Y
cermet, YSZ = yttria-stabilized zirconia), a thin
electrolyte (YSZ), a cathode functional layer (LY3/Z,
LSM = LayesShadMnOs), and a cathode layer (LSM).
With the aim to enhance the catalytic activity okt
oxygen reduction reaction and thus to increasetinent
density, either Ag, Pd, or Pt was added to the cckth
functional layer (CFL). In one experiment Ag wasaal
added to the cathode layer. Four routes were wsethé
addition: infiltration of the cathode with a Pd wwdn,
coating of the electrolyte with Pt, mixing of th&M and
YSZ powders with different metal precursors (Pt &di
black, Pd/C, Ag powder, A®, Ag acetate, Ag citrate,
Ag,CQO;, colloidal Ag, AgNQ), and synthesis of LSM
with the addition of AgN@

Electrochemical tests performed between 750 and
900°C on single cells (58 50 mm?) did not show any
electrocatalytic effect of the addition of Pt, bat
significant change in the current-voltage curvehwtite
addition of Pd/C (Fig. 1).

Electrochemical tests with the different Ag precuss
revealed the following order in catalytic activityig
powder > AgO > Ag acetate > AGO; > AgNO; > Ag
citrate = colloidal Ag (Fig. 2). Improved currergrtsities
were obtained for cells prepared with Ag powder and
Ag,0 in comparison to a corresponding Ag-free celbals
sintered at 920°C. However, in comparison to a
conventional cell with LSM/YSZ sintered at 1100°C
lower current densities were measured. This can be
explained by a weak adhesion between electrolytk an
CFL resulting from the low sintering temperature of
920°C. Such a low sintering temperature had toHosen
because of the low melting point of Ag (962°C). A
detrimental effect was observed for the additiorothfer
Ag precursors due to decomposition of the precsrsor
during sintering. This decomposition resulted ire th
formation of large holes in the CFL.

The current density of cells prepared with LSM
synthesized with the addition of AgNGs depicted in
Fig. 3. Compared with a conventional cell (Fig.tBg
current density was not improved. This can also be
explained by a weak adhesion between electrolytk an
CFL due to the low sintering temperature of 920°C.
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Fig. 1: Current-voltage curves of Pd- and Pt-coniag
cells in comparison to a corresponding cell preghre
without addition of noble metals. Fuel:, Hvith 3 vol%
H,0, oxidant: air.
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Fig. 2: Current density of cells prepared with diint Ag
precursors in comparison to an Ag-free cell alsatesied
at 920°C and a conventional cell sintered at 1100PGel
H, with 3 vol% HO, oxidant: air.
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Fig. 3: Current density as a function of the Ag
concentration. Sintering temperature: 920°C. Fukl;
with 3 vol% HO, oxidant: air.



