


 
 Technology of making nanopowder from pure (Cе,Gd)O2 was developed based on 

chemical synthesis and laser ablation techniques. A batch of nanopowder with the weight 
1 kg was sent for testing to Argonne National Laboratory; 

 
 A business plan for establishing a company for making powders of materials for 

electrochemical oxygen pump was developed; 
 
 Major results obtained within the Project were reported at international conferences and 

published in the Russian journal: ‘Electrochemistry’. 
 
Summary of Technology Transfer Benefits to Industry: 
 
In accordance with the Work Plan a business trip of the following project participants was 
scheduled for April 22 – 29, 2006, to Tonawanda, NY, USA: 
• Manager Victor Borisov; 
• Leader of technology development Gennady Studenikin; 
• Leader of business planning Elena Zadorozhnaya ; 
• Leader of production Vasily Lepalovsky; 
• Translator Vladimir Litvinov 
 
During this trip project participants were to discuss with the project Technical Monitor J.D. 
Carter and representative of Praxair Inc. J. Chen the results of project activities (prospects of 
transition metal-doped material application in oxygen pumps), as well as the prospects of 
cooperation with Praxair at the meeting with the company management in the following fields: 
 
 Deposition of thin films of oxide materials of complex composition on support by magnetron 

and ion sputtering, research of coatings properties; 
 
 Development of block-type structure technology (made of porous and dense ceramics) for 

oxygen pump. The block-type structure is promising because when the size of electrolyte 
block is 2×2 inches and assembly height is 10 inches (5 blocks connected together) the area 
of active surface is ca. 290 \square inches (in case of 8 slots), that roughly corresponds to one 
tube with diameter 1 inch and height 100 inches. So performance of the system made of such 
blocks may be by a factor of two or three higher than that of tube-based system. 

 
However one month before the visit, J. Chen notified us of internal changes at Praxair and the 
cancellation of the visit to Tonawanda, NY. During consultations with the project Technical 
Monitor J.D. Carter and Senior Project Manager A. Taylor a decision was made to extend the 
project term by 2 quarters to prepare proposals for follow-on activities during this extension 
(development of block-type structures made of dense and porous oxide ceramics for 
electrochemical oxygen pumps) using the funds that were not used for the trip to the US. 
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ELECTRIC CONDUCTIVITY OF SUB-MICRON SOLID ELECTROLYTES Ce1-xGdxO2-α 
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Influence of ceramics density and composition on electric conductivity of solid electrolytes Ce1-
xGdxO2-δ (х = 0.09-0.31) with sub-micron grain size (0.1-0.3 μm), prepared from nano-scale 
powders has been studied. Powders (surface area is 20 - 56 m2/g) were synthesized by two 
different techniques: by target evaporation with pulsed СО2-laser and by chemical combustion 
technique. Ceramic specimens have been prepared by pulsed compaction technique or by quasi-
isostatic (200-500 MPa) pressing and then by sintering in the air at 1100-1300°С. It has been 
found that electric conductivity of produced electrolytes is higher and effective activation energy 
of conductivity is noticeably lower than for the similar electrolytes with micron scale grains. In 
isothermal lines of electric conductivity of Ce1-хGdхO2-δ versus molar content of gadolinium 
(х=0.09-0.31) one can see the maximum that moves towards higher concentrations of gadolinium 
alongside with temperature growth. Density influences on conductivity of Ce1-хGdхO2-δ 
electrolytes with sub-micron grain size much stronger than it follows from simple theory of 
porosity that is most probably associated with specific features of grain boundaries and specific 
nano-scale porosity.  
 


