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3.6. Fuel Cell Efficiency 45

For the case of an electrochemical energy converter working ideally, it has been shown
that the free-energy change of the reaction may be totally converted to elecirical energy.
Thus, an electrochemical energy converter has a thermodynamic efficiency given by:

W = AH

AG

TAS

AH

(3.65)

Table 3-1. Thermodynamic Data for some Candidate Fuel-Cell Reactions Under Standard Condi-
tions at 25 °C.

Fuel Reaction n -AH" -AG" E’rev. %
rk/mol] [kJ/mol] [V]
Hydrogen H,+ 0.5 O,——s H,0, 2 2860 2373 1229 830
H, + Cl,—— 2 HCl,, > 3355 2625 1359 783
H, + Br,—— 2 HBr 2 2420 2057 1066 850
_“ Methane CH, + 2 O,—— CO, + 2 H,0, § 8908 8184 1060 919
Propane  CyHy +5 O,—— 3 CO, + 4 H,0,, 20 2221.1 21099 1.093 95.0
Decane C,oH,, + 155 Q) =310 CO, 66 68329 6590.5 1.102 96.5
Cabon  CO+ 1.5 0,— CO, 2 2831 2572 1.066 909
monoxide
Cabon  C+ 0.5 0, ——s CO 2 1106 1373 0712 1242
C+ Oy CO, 4 3937 3946 1.020 10022
Methanol CH,OH +1.5 O, —— CO, +2 H,0,, 6 7266 7025 1214 967
Formalde- CH,0,, + O,—— CO, +2 H,0,, 4 5613 5220 1350 93.0
hyde -
Formic-  HCOOH + 0.5 O, ——> CO, + H,0,, 2 2703 2855 1480 105.6
+ acid
Ammonia  NH, + 0.75 O, — 0.5 N, + 1.5 H,0 3 3828 3382 1.170 884
Hydrazine N,H, + 0, N, +2 H,0,, 4 6224 6024 1560 96.8
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