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Abstract La,NiO,,; based oxides, a mixed electronic-ionic conductors (MIECs) with K,NiF, type structure, have been
considerably investigated in recent decades as electrode materials for advanced solid oxide fuel cells (SOFCs) due to their
high electrical conductivity, and oxidation reduction reaction (ORR). In this study, structure properties of La(Ca),Ni(Cu)O,,
were studied as a potential cathode for intermediate temperature SOFCs (IT-SOFCs).
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Fig. 1. (a) XRD pattern of La,;Ca;;Ni,;sCuy,50, .5 powders
Rietveld-refined XRD profiles of (b) La, ;Ca,;Ni,;5Cuy,50, 5.
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Fig. 2. View of the crystal structure of La(Ca),Ni(Cu)O,.;,
tetragonal unit, /4/mmm space group.
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Table 1
Structural parameters for La(Ca)Ni(Cu)O,,; obtained by
simultaneous fitting of XRD data

La, ;Cag;Nig;5Cu 50, La, ;Cag3NiO, [15]

Space group [4/mmm (Tetragonal) 14/mmm (Tetragonal)
a=b(A) 3.810424(28) 3.8353(3)
c(A) 12.73994(12) 12.6338(8)
a=p=v(deg) 90 90
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A (A) CuKal 1.54056 1.54056
Rp % 6.99 8.76
Rwp % 9.42 12.10
Bonding length (A)
La-O2 2.736 2.7475(15)
Ni(Cu)-O1 1.905 1.914608(5)
Ni(Cu)-02 2.245 2.204(9)
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Fig. 3. Fuel cell performance: (a) I-V curve and corresponding

power density curve for Ni-YSZ | YSZ | La, ;Cay;Ni;;5Cug»50, ;5

cathode as function of operation temperature, (b) Temperature

dependence of ASR, polarization resistance (Rs: ohmic resis-

tance, Rp=Ryo+R,,: non ohmic polarization) by impedance
spectroscopy.
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Fig. 4. Fuel cell performance as function of particle size of

La, ;Cay;Ni,;5Cuy,50, . s cathode by coarsening: I-V curve and

corresponding power density curve for Ni-YSZ | YSZ |

La, ;Cay;Niy;5Cuy,s0,.s cathode to compare between two
different sized cathode.
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Fig. 5. SEM images showing the cross section of the anode

supported type single cell after cell test, Ni-YSZ | YSZ |

La, ;Cay;Cu, ;sFe),5s0,_5 cathode, by dip-coating and screen

printing method; (a) fine particle and (b) coarsening cathode
powder by high sintering treatment.
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