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Fuel Cell Anode Reaction Cathode Reaction
Proton Exchange H, = 2H" + 2¢° 1% 0, + 2H" + 26" = H,0
Membrane and
Phosphoric Acid
Alkaline H, + 2(0H) — 2H-0 + 2¢ Y2 05+ H,0 + 28— 2(0OH)

Hy + CO; = H,0 + CO, + 2¢
Molten Carbonate | co + CcO; — 2C0, + 2¢°

H,+ 0 — H.0 + 2¢
Solid Oxide CO+0" = CO,+ 2e B0, +2e =0
CHy +40™ = 2H,0 + CO, + Be

% 0, + CO, + 2¢" = CO;

CO - carbon monoxide e’ - electron H.O - water
COs- carbon dioxide H*- hydrogen ion 0> - oxygen
CO3- carbonate ion Ha- hydrogen OH" - hydroxyl ion
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Cell Reactions Nernst Equation
H, + %0, - H,0 E = E°+ (RT/29 In[Py,/ Pu,o] + (RT/29) In[Pg ]

Hy + %20, + CO9 = | E = E° + (RT/29 In [Py,/ Py,0(Pco, )] +
H,0+ COs (RT/29 In[Pg, (Pco,) ]

CRIF a0 100 E = E° + (RT/29) In[Peo/ Peo,] + (RT/29 In [P5]

CH; ™ 20, = ZHOT | E = E° + (RT/8® In[Pew./ PhoPco.] + (RT/8® In [PR.]
CO,

(a) -anode P - gas pressure

(c) - cathode R - universal gas constant
E -equilibrium potential T - temperature (absolute)
F - Faraday's constant
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