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𝑅𝑠 >
𝜕𝜙𝑑𝑙

𝜕𝐼𝐹

𝜕𝜙𝑑𝑙

𝜕𝐼𝐹

𝑑𝜙𝑑𝑙

𝑑𝑡
=
𝑈 − 𝜙𝑑𝑙

𝑅𝐶𝑑𝐴
−

𝐼𝐹
𝐶𝑑𝐴

= 𝑓1(𝐶𝑜, 𝜙𝑑𝑙) 𝐼𝐹 = −𝑛𝐹𝐴𝑘𝑓𝐶𝑜(0, 𝑡)

𝑑𝐶𝑜(0, 𝑡)

𝑑𝑡
=
2𝐷𝑜
𝛿2

𝐶𝑜
𝑏𝑢𝑙𝑘 − 𝐶𝑜(0, 𝑡) −

2𝑘𝑓𝐶𝑜 0, 𝑡

𝛿
= 𝑓2(𝐶𝑜, 𝜙𝑑𝑙)

𝑱 =

𝑑𝑓1
𝑑𝜙𝑑𝑙

𝑑𝑓1
𝑑𝐶𝑜
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→

Indirect Pathway

𝐻𝐶𝑂𝑂𝐻𝑎𝑞 + ∗↔ ∗ 𝐻𝐶𝑂𝑂𝐻

∗ 𝐻𝐶𝑂𝑂𝐻 → ∗ 𝐶𝑂𝑂𝐻 + 𝐻+ + 𝑒−

∗ 𝐻𝐶𝑂𝑂𝐻 → ∗ 𝑪𝑶 + 𝐻2𝑂

𝐻2𝑂 + ∗↔ ∗ 𝑂𝐻 + 𝐻+ + 𝑒−

∗ 𝐶𝑂 + ∗ 𝑂𝐻 → 𝐶𝑂2 + 𝐻+ + 𝑒− + 2 ∗

Poisoning of Surface

Oxidation of Surface

Removal of Poison

Direct Pathway
𝐻𝐶𝑂𝑂𝐻𝑎𝑞 + ∗↔ ∗ 𝐻𝐶𝑂𝑂𝐻

∗ 𝐻𝐶𝑂𝑂𝐻 → ∗ 𝐶𝑂𝑂𝐻 + 𝐻+ + 𝑒−

∗ 𝐶𝑂𝑂𝐻 → 𝑪𝑶𝟐 + 𝐻+ + 𝑒−
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Direct FA oxidation

CO oxidation

CO and OH poisoning

Capon, Andrew, and Roger Parsons. Journal of Electroanalytical Chemistry and Interfacial Electrochemistry. 1973, 45.2: 205-231.
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𝑖 = 𝑖0 𝑒𝑥𝑝
𝛼𝐹𝑉

𝑅𝑇
→ 𝑖0 ≈ 𝑘
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𝑖 = 𝑖0 𝑒𝑥𝑝
𝛼𝐹𝑉

𝑅𝑇
→ 𝑖0 ≈ 𝑘
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