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9. Ceria Pre-Infiltration Induced LSCF Infiltrate Particle Size 
  Changes Alone Are Responsible for the Improved LSCF-GDC RP

3. Desiccation Reduces LSCF Infiltrate Particle Size

PND=Pure Nitrate Derived, TXD=Triton X-100 Derived, CAD= Citric Acid Derived

Precursor Solution Additive
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1. Past literature studies [1-4] have been 
unable to control infiltrate particle 
size, even for identical materials 
processed under identical synthesis 
conditions. 

2. SOFC infiltrate particles with 
average particle sizes less than ~ 40 
nm have been difficult to produce.

10. Conclusions
1. Desiccation reduced LSCF infiltrate particle sizes, improved performance, and improved stability when organic precursor solution 
    additions were present in the infiltrate precursor solutions.
  -Desiccation had no effect on the PND LSCF particle size or the PND LSCF-GDC performance
  -CaCl2-desiccation reduced the 700oC-fired TXD LSCF average particle size from 48 to 22 nm, and lowered 
   the SOFC operating temperature (i.e. where RP = 0.1 Ωcm2) from 640oC to 575oC.
  -CaCl2-desiccated TXD LSCF-GDC cells displayed 100-500 hr degradation rates of 1.7% per 1000 hrs, 
   compared to 9.8% per 1000 hr for PND LSCF-GDC cells.
2. Nano-ceria Pre-Infiltration reduced the LSCF infiltrate particle sizes and improved the initial performance of LSCF-GDC cathodes.          
    Unfortunately, the degradation rates of ceria pre-infiltrated cathodes were similar to those observed with conventional (PND) 
    LSCF-GDC cathodes. 
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6. Ceria Pre-Infiltrated LSCF-GDC Cathode Fabrication
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2. Desiccated LSCF-GDC Cathode Fabrication

Infiltrate 
Precuror Nitrate 

Solution
Powder, Fire 

1450oC, 6 hrs.
Conductor Ink, 
Fire at 1100oC. 

Screen Print LSM 
Current Collector. 

Fire at 700oC, 1 hr.

Screen Print Au 
Grid on Current 

Collector.

Desiccate
Infiltrated Cells. 

Fire at 600-800oC,1 hr

Repeat Infiltration to Reach Desired 
Infiltrate Loading LevelUniaxial Press 

Gd0.1Ce0.9O1.95 (GDC) Screen Print GDC

8. Ceria Pre-Infiltration Improves LSCF-GDC Performance
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7.4 vol% ceria oxide pre-infiltration lowered the 
SOFC operating temperature (i.e. where RP = 

0.1Ωcm2) from 640oC to 545oC.

7.4 vol% ceria oxide pre-infiltration also 
improved the open circuit infiltrated cathode 
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4. Desiccation Improves LSCF-GDC Performance
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CaCl2-desiccation lowered the SOFC operating 
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640oC to 575oC.

CaCl2-desiccation also improved the open 
circuit infiltrated cathode performance stability
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Precursor Solution Additive
7. Ceria Pre-Infiltration Reduces LSCF Particle Size
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5. Desiccation Induced LSCF Infiltrate Particle Size Changes 
  Alone Improve LSCF-GDC Performance
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Similar Results to Section 5
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GDC = Gd0.1Ce0.9O1.95
LSCF = La0.6Sr0.4Co0.8Fe0.2O3-δ

CAD = Citric Acid Derived
SOFC = Solid Oxide Fuel Cell

LSM = La0.6Sr0.4MnO3-δ
TXD =Triton X-100 Derived

PND = Pure Nitrate Derived


