
AFRL-PR-WP-TP-2006-256 
 

SOLID OXIDE FUEL CELL BASED 
UPON COLLOIDAL DEPOSITION OF 
THIN FILMS FOR LOWER 
TEMPERATURE OPERATION 
(PREPRINT) 
 
T.L. Reitz and H. Xiao 
 
 
 
 
 
APRIL 2006 
 
 
 
 

Approved for public release; distribution is unlimited.  

 
STINFO COPY 

 
This work has been submitted to the Proceedings of the 42nd Power Sources Conference 
(2006).  This is a work of the U.S. Government and is not subject to copyright protection in 
the United States. 
 
 
 
 
 
 
 
PROPULSION DIRECTORATE  
AIR FORCE MATERIEL COMMAND 
AIR FORCE RESEARCH LABORATORY  
WRIGHT-PATTERSON AIR FORCE BASE, OH 45433-7251 



i 

REPORT DOCUMENTATION PAGE Form Approved 
OMB No. 0704-0188 

The public reporting burden for this collection of information is estimated to average 1 hour per response, including the time for reviewing instructions, searching existing data sources, searching existing data 
sources, gathering and maintaining the data needed, and completing and reviewing the collection of information.  Send comments regarding this burden estimate or any other aspect of this collection of 
information, including suggestions for reducing this burden, to Department of Defense, Washington Headquarters Services, Directorate for Information Operations and Reports (0704-0188), 1215 Jefferson 
Davis Highway, Suite 1204, Arlington, VA 22202-4302.  Respondents should be aware that notwithstanding any other provision of law, no person shall be subject to any penalty for failing to comply with a 
collection of information if it does not display a currently valid OMB control number.  PLEASE DO NOT RETURN YOUR FORM TO THE ABOVE ADDRESS. 

1.  REPORT DATE  (DD-MM-YY) 2.  REPORT TYPE 3.  DATES COVERED (From - To) 

April 2006 Conference Paper Preprint 08/01/2005 – 12/01/2005 
5a.  CONTRACT NUMBER 

FA8650-04-D-2404-0003 
5b.  GRANT NUMBER  

4.  TITLE AND SUBTITLE 

SOLID OXIDE FUEL CELL BASED UPON COLLOIDAL DEPOSITION OF THIN 
FILMS FOR LOWER TEMPERATURE OPERATION (PREPRINT) 

5c.  PROGRAM ELEMENT NUMBER 
62203F 

5d.  PROJECT NUMBER 

3145 
5e.  TASK NUMBER 

22 

6.  AUTHOR(S) 

T.L. Reitz (AFRL/PRPS) 
H. Xiao (UES Corp.) 

5f.  WORK UNIT NUMBER 

  9Z 
7.  PERFORMING ORGANIZATION NAME(S) AND ADDRESS(ES) 8.  PERFORMING ORGANIZATION 

  REPORT NUMBER 
Electrochemistry and Thermal Sciences Branch (AFRL/PRPS)
Power Division 
Propulsion Directorate  
Air Force Research Laboratory, Air Force Materiel Command 
Wright-Patterson Air Force Base, OH 45433-7251 

UES Corp.  
Aerospace Power and Propulsion 
Dayton, OH 45432-1894 

     

9.   SPONSORING/MONITORING AGENCY NAME(S) AND ADDRESS(ES) 10.  SPONSORING/MONITORING 
       AGENCY ACRONYM(S) 

AFRL-PR-WP Propulsion Directorate 
Air Force Research Laboratory  
Air Force Materiel Command 
Wright-Patterson AFB, OH 45433-7251 

11.  SPONSORING/MONITORING 
       AGENCY REPORT NUMBER(S) 
      AFRL-PR-WP-TP-2006-256

12.  DISTRIBUTION/AVAILABILITY STATEMENT 
Approved for public release; distribution is unlimited.  

13.  SUPPLEMENTARY NOTES 
This work has been submitted to the Proceedings of the 42nd Power Sources Conference (2006).  This is a work of the 
U.S. Government and is not subject to copyright protection in the United States. 

14.  ABSTRACT 
In order to reduce the operating temperature of solid oxide fuel cells (SOFCs), anode-supported cells incorporating thin 
film (~ 10 μm) electrolytes in conjunction with anode/electrolyte and cathode/electrolyte interlayers were studied. SOFC 
button cells were prepared through deposition of colloidal slurries onto anode supported substrates and were analyzed as 
a junction of temperature and polarization via Voltammetry and Electrochemical Impedance Spectroscopy (EIS). Single 
SOFC button cells with electrode interlayers were then characterized as a junction of temperature and polarization to 
assess the involvement of these interfacial layers. EIS was applied and the data were used to deconvolute component 
impedances. Finally electrochemical models were developed to provide a more complete understanding of these 
assemblies under operation. 

15.  SUBJECT TERMS 
SOFCs, fuel cells, thin films, EIS 

16.  SECURITY CLASSIFICATION OF: 19a.  NAME OF RESPONSIBLE PERSON (Monitor) 
a.  REPORT 
Unclassified 

b. ABSTRACT 
Unclassified 

c. THIS PAGE 
Unclassified 

17. LIMITATION  
OF ABSTRACT:

SAR 

18.  NUMBER 
OF PAGES 

    10 
         Thomas L. Reitz 
19b.  TELEPHONE NUMBER (Include Area Code) 

N/A 

 Standard Form 298 (Rev. 8-98)   
Prescribed by ANSI Std. Z39-18 

 



1

RoushRV
Text Box

roushrv
Text Box
PREPRINT



2



3



4




