Exercises for KJM5120 and KJM9120 
Chapter 3 
Thermodynamics 
Note: These exercises are part of the web-based teaching of this course. It is suggested and recommended that you fill them in and submit them electronically back to the lecturer. They will be returned to you with comments for your benefit. Note: Submitting the exercises is not mandatory and is not part of the evaluation of you during the course. The exam at the end is the only evaluation of you in this course.

Mass action law
Write equilibrium coefficient expressions for the following reactions:
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(In each case choose a precise or some simplified version.)
T- and pO2-dependences
Assume that oxygen interstitials and electron holes are the dominating defects, formed according to the last reaction above. Express this as an electroneutrality condition, and insert that in K and obtain the T- and pO2-dependencies of the defect concentrations. (Use equations or derive it elsewhere and describe it with words here.)
What are in this case the corresponding dependencies on pO2 for the minority defects; oxygen vacancies and electrons?
Your own material of choice: 

In Chs. 1 and 2 you wrote a simplified electroneutrality condition for the selected most important defects, and a reaction for forming them. Now, write an equilibrium coefficient expression for that reaction, and find how the major defects vary with T and pO2. (If one of the defects was a foreign species introduced through doping, then replace this with a native defect…the exercise here works best with native defects.)

Finally, pick one minority native defect, and show how that varies with pO2. (Hint: In order to do this you need to write a reaction and equilibrium coefficient involving this defect and one of the dominating ones, and insert the expression of the dominating one into this new equilibrium coefficient expression.) 
Your name:
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