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 The objective of this thesis is to investigate La3-xSrxM2-yNyO7±δ (M, N = Mn, Co, 

Ni)  compounds, one of the Ruddlesden-Popper (RP) structure, as a potential cathode 

material for intermediate temperature solid oxide fuel cell. The experiments were 

separated into two parts. The first one was conducted to study a suitable synthesis 

condition for La3Ni2O7±δ, La2SrMn2O7±δ and La3Co2O7±δ systems from three different 

methods, solid state reaction, coprecipitation and citrate gel. In addition, the suitable 

amount of dopants on La3Ni2O7±δ and La2SrMn2O7±δ were identified. The second part 

was concentrated on the effects of dopants on the electrical conductivity and thermal 

expansion of these compositions, including the oxidation state of Ni ion related to the 

electrical conductivity of La3-xSrxNi2O7±δ by XANES technique. 

 The results show that the calcination temperature to obtain a single phase of 

La3Ni2O7±δ system is 1200ºC for solid state reaction method. For coprecipitation 

method, the best precipitants for this work are potassium carbonate and sodium 

carbonate with an aging period of 1 h at room temperature and the calcination 

temperature is 1200ºC. For citrate gel synthesis, the appropriate amount of citric acid 

is 1.5 times per mole of the total cations in La3Ni2O7±δ and the calcination temperature                                     

is 1100ºC. The doping limit for La3-xSrxNi2O7±δ and La3Ni2-yCoyO7±δ is x and y ≤ 0.1. 
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However, a single phase could not be obtained from La2.9Sr0.1Ni2-yCoyO7±δ,       

La3Ni2-yMnyO7±δ and La2.9Sr0.1Ni2-yMnyO7±δ.  

 For La2SrMn2O7±δ system, the suitable calcination temperature for all three 

synthesis methods is 1400ºC. The best precipitants for coprecipitation method are 

potassium carbonate and sodium carbonate with an aging period of 48 h at room 

temperature. Doping with Ni or Co in La2SrMn2O7±δ shows La2-xSrxMnO4 and 

La(OH)3 in this composition. For La3Co2O7±δ synthesis, a perovskite phase of LaCoO3 

and La(OH)3 occur instead of La3Co2O7±δ. 

 For the second part results, Sr dopant increases the electrical conductivity of 

La3Ni2O7±δ. The electrical conductivity values at 600ºC for La3Ni2O7±δ, 

La2.95Sr0.05Ni2O7±δ and La2.9Sr0.1Ni2O7±δ synthesized by citrate gel method are 64, 69 

and 81 S.cm
-1

, respectively. The result of oxidation state by XANES technique shows 

mixed valencies of +2 and +3 for Ni ions in La3-xSrxNi2O7±δ. The higher oxidation 

state of Ni ions in La2.9Sr0.1Ni2O7±δ results in a higher electrical conductivity than 

La2.95Sr0.05Ni2O7±δ and La3Ni2O7±δ. Thermal expansion coefficient in a temperature 

range of 50-800ºC for La3Ni2O7±δ is around 12.3-12.9 x 10
-6

ºC
-1

 and increases with Sr 

content. The electrical conductivity at 600ºC of La3SrMn2O7±δ from citrate gel method 

is around 0.68 S.cm
-1

 and its thermal expansion coefficient at 50-800ºC is               

9.9-10.7 x 10
-6

ºC
-1

.   

 

 
School of Ceramic Engineering       Student’s Signature   

Academic Year 2009 Advisor’s Signature   




