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Motivation 

http://www.seca.doe.gov 

it still faces high level of sintering, poor redox 
stability and high sensitivity towards carbon 

deposition and sulphur poisoning 

Most common anode material: 

 Ni-based Cermet  
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Perovskite materials 

La-doped SrTiO3 (LST): 
× doping flexibility,  
× good dimensional and chemical stability,  
× TEC comparable with that of ZrO2-based 

electrolyte,  
× high electronic conductivity,  
× tolerance for sulfur poisoning and carbon 

deposition. 

Composite anode with Gd or Sm-doped 
CeO2 (GDC or SDC) to increase 
electrochemical performance  
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Aim of the work 

High catalytic activity and 
performance of the anodic 

layer 

Properties of the starting 
powders Ҧ t{5Σ {{! and 

MPD 

Optimization of the 
manufacturing technique 

Homogeneous 
microstructure and 

best phases dispersion 

Establish an optimized reliable procedure for the production of screen 
printed LST-GDC anodes in order to fabricate well performing anode. 

Intrinsic properties of 
the chosen materials 

Evaluate effects of different milling techniques to prepare the inks onto the 
microstructure and electrochemical performance of the composite anode  



ECerS 2015 -14th International Conference European Ceramic Society    Toledo, 21-25 June 2015 

Experimental 

Choice of the amount and nature of deflocculant 

Evaluation of conventional ball milling and planetary 
milling processes eventually coupled with a sonication 

Inks production & characterization Screen printing  

LST-GDC electrodes (Ø=16 mm) were screen printed onto 
YSZ pellets to obtain symmetrical cells: processing 
parameters adjusted to obtain 15 µm thick electrodes. 
Sintering at 1100°C x 5h. 

Thermal & rheological characterization 

Characterization of symmetrical cells 
Microstructural and electrochemical characterization 
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Best dispersing effectiveness 
achieved using the heterocyclic 

compounds of medium size and with 
a marked Brosted-Lewis basic 

behavior 

Optimization of the deflocculant 
concentration (=26 vol% in respect 

to the powder) 

Results:  
choice of the deflocculant 

13vol% 
20.5vol% 
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Results:  
influence of the milling treatment  

LST GDC 

1. Conventional  
ball milling  

2. Planetary 
Milling  

 

Sonicating 
probe  

 

¢ƻ ōǊŜŀƪ Řƻǿƴ ǘƘŜ ŀƎƎǊŜƎŀǘŜǎΧΦ 

Dinamic Light Scattering (DLS)  
of LST-GDC  

200nm -1 m˃ 

3-8 ˃ m 

How does the particle 
distribution change using the 

different treatments? 


