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<Goals> 

Thermoelectric materials can be determined by the figure of merit defined as ZT = 

S
2
σ/κ, where σ is the electrical conductivity, S is the Seebeck coefficient, and κ is the 

thermal conductivity of the material. Thus, improving the performance of 

thermoelectric materials is necessary to control a lattice thermal conductivity and a high 

electrical conductivity.  

We focused on a multiferroic material: BiFeO3 as a thermoelectric material, because the 

material has unique character in its leakage current mechanism. [1] The specific domain 

wall, which is along to the 109° and 180°domain was responsible for its leakage current 

mechanism. This could be an advantage for thermoelectric properties, because the 

current pass anisotropy such as a current flowing along to the domain wall is naturally 

similar to the granular structure, which is the materials should have a low lattice thermal 

conductivity and a high electrical conductivity. 

<Results> 

We prepared BiFeO3 balk ceramic under several sintering conditions. Every sample 

shows high Seebeck coefficient compared with other oxide as a candidate of new 

thermoelectric materials such as NaCo2O4, and La0.9Sr0.99Ca0.11CoO4, because of its 

insulating nature. With a increases of the sintering temperature, the Seebeck coefficient 

doesn’t change, The power factor, however, was increased. This is more likely due to 

the increases of a conductivity of the sample originated from Bi deficiency.  

<Achievements> 

The specific ferroelectric domain wall of BiFeO3, which is along to the 109° and 

180°domain was responsible for its leakage current mechanism. This could be an 



advantage for thermoelectric properties, because the current pass anisotropy such as a 

current flowing along to the domain wall is naturally similar to the granular structure. 

In this experiment, with increases of the sintering temperature, the Seebeck coefficient 

doesn’t change, The power factor, however, was increased. These results are revealed 

that lattice thermal conductivity and electrical conductivity in BiFeO3 can be controlled 

independently. 

About the laboratory I belong to（ Number of faculty members and students, Methods 

used in research activity: 

Prof.: Christoph J. Brabec 

Group Member: about 30 people 

Methods used in research activity: furnace 

Comments about the workshops and seminars I attended： 

Some seminars are mainly held by laboratory  

My Ambitions： 

I’ll do my best for my research topic to follow the research style of Germany researcher. 

Advice and suggestions for young researchers who will visit partner schools and other 

institutions： 

1. Please try to study the topic which is out of your research field, and you will get a lot 

of experiences.  

2. You will be able to resolve whatever problem, if you spend the time without meeting 

Japanese in foreign countries.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Members of the laboratory 

Picture of the laboratory 

Booth of the laboratory at the community event called “Science Night” 


