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The main objectives of H.C. Starck’s internal develop-
ment program for powders used in SOFC applications 
are to meet the cost targets of the customers as well as 
the performance requirements during operation. 
 
An evaluation of existing powder production processes 
was made using the criteria costs, powder qualities, up-
scale potential and ecological aspects. Solid phase reac-
tion was selected as the most promising method to pro-
duce (La,Sr)MnO3 (LSM) and other perovskite-type 
powders for the application in SOFCs.  
 
Optimisation of the powder engineering process re-
sulted in very homogenous  powders with good crystal-
lographic properties. The primary particle size can be 
adapted to customers requirements in the range of  
some micrometers down to submicron powders. Addi-
tionally, spray dried agglomerates can be offered for a 
better handling of the powders.  
 
Electrochemical performance tests of electrolyte sup-
ported single cells with cathodes based on LSM-
powders from H.C. Starck were conducted at the IWE, 
Universität Karlsruhe (TH). 
 
Fig. 1 shows the particle size distribution, the composi-
tion analyzed by XRFS and the major impurities ana-
lyzed by AAS of the used La0.75Sr0.2MnO3-powder.  
 
The morphological properties of this powder were 
adapted for the preparation of the cathode screen print-
ing paste. Therefore well established fabrication rou-
tines could be applied at the IWE without any adapta-
tion. The sintered cathodes exhibited a homogenous 
microstructure and excellent contact to the electrolyte 
(Fig. 2).  
 
The single cells were characterized with respect to per-
formance and long term behavior (> 1000 h) including 
load and thermal cycling. As can be seen in Fig. 3, 
current densities of 0.18 A/cm2 (750°C), 0.43 A/cm2 
(850°C) and 0.7 A/cm2 (950°C) were realized at a cell 
voltage of 0.7 V. The long term stability and thermo-
cycling behavior was acceptable for mono-layer cath-
odes, performance and degradation were in good agree-
ment with the standard type cathode compositions and 
microstructures.  
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Composition (RFA)
La: 45,74 %
Sr: 9,00 %
Mn: 24,14 %
Major Impurities (AAS)
Na: 4 ppm Si: 60 ppm
K: 1 ppm Fe: 50 ppm
Al: 80 ppm S: <10 ppm

Volumed50 = 1.53 µm

 
 
Figure 1 - Particle size distribution, composition and 
major impurities of the LSM-powder. 
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Figure 2 – Microstructure of the screen printed cathode 
layer (cross section).  
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Figure 3 – I/V characteristics of electrolyte supported 
single cells at 750, 850 and 950 °C. 
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