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µZrO2 + 4µ̃e−(PtI) + 2µ̃O2−(PtII) = µZr + 2µ̃O2−(PtI) + 4µ̃e−(PtII) + µO2(PtII)
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µ◦
ZrO2

+RT ln aZrO2+4µ̃e−(PtI) = µ◦
Zr+RT ln aZr+4µ̃e−(PtII)+µ◦

O2
+RT ln aO2(PtII)
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4µ̃e−(PtI)− 4µ̃e−(PtII) = −µ◦
ZrO2

+ µ◦
Zr + µ◦

O2︸ ︷︷ ︸
−∆rG◦

+RT ln aO2(PtII) +�	�K,

4
[
µe−(PtI)− Fφ(I)− µe−(PtII) + Fφ(II)

]
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◦ +RT ln aO2(PtII) +�	�O,
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4F [φ(II)− φ(I)] = −∆rG
◦ + RT ln aO2(PtII) +�	�#,

��!
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RT
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∆rG
◦(T1)
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◦(T2)

RT2
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RT2
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4F · E� = −T2∆rG
◦(T1 = 0)
T2

= −∆rG
◦(T1 = 0) +�	K�,
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E� = −∆rG
◦(T = 0)
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= −∆rH
◦(T = 0)
4F
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zFη
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E = E◦ +
RT

zF
ln c0 and Ei = E◦ +

RT

zF
ln cs +M	��,
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)]
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N2 + e− ⇀↽ N−
2 +�	�#,

N−
2 + e− ⇀↽ N2−

2 +�	��,

N2 + 2e− ⇀↽ N2−
2 +�	��,

N2−
2 + 4e− ⇀↽ 2N3− +�	��,

N2−
2 + 3e− ⇀↽ N3− + N2− +�	�M,

N2−
2 + 2e− ⇀↽ N3− + N− +�	��,

N2−
2 + 2e− ⇀↽ N3− + N +�	�N,

2N2−
2 + 4e− ⇀↽ 2N3− + N2−

2 +�	��,

2N2−
2 + 3e− ⇀↽ 2N3− + N−

2 +�	�K,

2N2−
2 + 2e− ⇀↽ 2N3− + N2 +�	�O,

2N2−
2 + e− ⇀↽ N3− + N2−

2 + N +�	�#,

N2−
2 + e− ⇀↽ N3− + N−

2 + N− +�	M�,

3N2−
2 + 4e− ⇀↽ 2N3− + 2N2−

2 +�	M�,

3N2−
2 + 4e− ⇀↽ 3N3− + N−

2 + N +�	M�,

3N2−
2 + 3e− ⇀↽ 3N3− + N2 + N +�	MM,

3N2−
2 + 3e− ⇀↽ 2N3− + N2−

2 + N−
2 +�	M�,

3N2−
2 + 2e− ⇀↽ 2N3− + 2N−

2 +�	MN,

3N2−
2 + 2e− ⇀↽ 2N3− + N2−

2 + N2 +�	M�,

3N2−
2 + e− ⇀↽ 2N3− + N−

2 + N2 +�	MK,
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�, D2 S �− ⇀↽ D−
2

�, D−
2 S �− ⇀↽ D2−

2

M, D2 S ��− ⇀↽ D2−
2

�, D2−
2 S ��− ⇀↽ �D3−

N, �D2−
2 S M�− ⇀↽ �D3− S D−

2

�, �D2−
2 S ��− ⇀↽ �D3− S D2

K, MD2−
2 S ��− ⇀↽ �D3− S �D−

2

O, MD2−
2 S �− ⇀↽ �D3− S D−

2 S D2
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P = S − I = 8− 2 = 6 +�	MO,
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8∑
s=1

νs,1bs,1 = ν1,1 − ν3,1 + ν5,1 + ν7,1 · 2 + ν8,1 = 0 +�	M#,
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8∑
s=1

νs,2bs,2 = ν2,2 + k3,2 − ν4,2 − ν5,2 − ν6,2 · 2− ν7,2 · 3− ν8,2 · 3 = 0 +�	��,

 
� ��))���� ��

���
���� )���
���) ��� 

�) �L��
��� ��� ��$�� �� 

� 
����

����.	 7� ������
�! 

� 
��� ν2,2 �����)���!��� 
� N2−
2 ����
�! �� ����
���

����� ���� ��		���� !����	 ��
 � � ���E���
�	 νs,2 ����
��
� �� � � 	������
	 �� �,�����


I+@=
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