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OUTLINE 

 

Chapter 1 Introduction – This chapter presents the overview of the dissertation. The first part 

of this chapter mentioned the background about the utilization of liquid LBE in the nuclear 

energy field, the problems, and given the explanation of oxygen sensor for liquid LBE. The 

related studies are reviewed in details in this chapter. Finally, the purpose of present study is 

listed; 

Chapter 2 Experimental apparatus and procedure – In this chapter, the detailed explanation 

of principle measurement of oxygen concentration using solid electrolyte oxygen sensor is 

given. The fabrication of oxygen sensor and experimental apparatus that used in this study is 

described. Methods to control oxygen potential in liquid LBE is also introduced. Finally, the 

electrochemical impedance spectroscopy (EIS) to measure the impedance of oxygen sensor is 

explained;    

Chapter 3 Stabilization time of oxygen sensor in air environment – This chapter presents the 

experimental result of testing oxygen sensor with Fe/Fe3O4 and Bi/Bi2O3 reference electrode 

in an air environment. The stabilization time of each sensor was investigated by changing the 

volume of air inside the sensor compartment. The stabilization time can be made short by 

reducing the amount of residual air inside the sensor compartment. The result also shows that 

the oxygen sensor with Fe/Fe3O4 reference electrode has shorter stabilization time than the 

oxygen sensor with Bi/Bi2O3 reference electrode; 

 

Chapter 4 Characterization of oxygen sensor for high, medium, and low oxygen potential in 

liquid LBE environment with oxide powders – This chapter presents the experimental result 

of testing oxygen sensor in various oxygen potential of LBE. The mass-exchanger method that 

has been explained in Chapter 2 is used to control the oxygen potential. The result showed that 

the oxygen sensor worked well in high and medium oxygen potential of liquid LBE. However, 

the result of cell potential measurement deviated in low oxygen potential; 

 



Chapter 5 Characterization of oxygen sensor for low oxygen potential in liquid LBE 

environment using oxygen pump – This chapter is used to validate the experimental data in 

low oxygen potential since the result of Chapter 4 shows significance deviation from the 

theoretical calculation. Electrochemical oxygen pump (EOP) is introduced to reduce dissolved 

oxygen in liquid LBE. The result shows that the cell potential that obtained in this Chapter is 

nearly equal with the previous result in Chapter 4. The minimum oxygen partial pressure that 

can be measured in liquid LBE also obtained; 

 

Chapter 6 Investigation on optimum material of reference electrode of oxygen sensor – This 

chapter presents the method to find optimum reference electrode material for the oxygen sensor 

in temperature 300 - 450°C. This low temperature has been proposed as working temperature 

for ADS. In this chapter, oxygen sensor with Bi/Bi2O3 and Ag/air reference electrode are 

compared. First, the accuracy of cell potential of each sensor is obtained. Then, by using 

electrochemical impedance spectroscopy (EIS), the impedance of each sensor is measured and 

analyzed. The result shows that Bi/Bi2O3 is better material than Ag/air for measurement in 

liquid LBE at temperature below 450°C; 

Chapter 7 Conclusions – This chapter summarized overall conclusions obtained in this study. 

 


