
 

Phys 335: Problem 5.5



Methane fuel cell

Hy 202 2H20 02
Assume 1 mole of methane room temp atmospheric

pressure and the final H2O is liquid
a Dlt and AG values

ˢ me I
02 0 0

H2o l 285.83 237.13
CO2 393.51 394.36

for the whole reactionAH AH products SH reactants
2 285 83 393 51

p74 81 2 0

SH 890.36 kJ

Δ 6 2 237.13 394 36

SG 55 3
0 kJ

b work
recaff Q TAS Wother

If AS Q T then the best you cando
Wother 817 90 kJ

i e You get 817 90 kJ of work out
for each mile ofmethane used

e waste heat Recall G U TS PV
G H TS
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Δ G DH TAS at constant temperature
Assuming SS is as small aspossible so

Q TAS

Q SH SG
890.36 kJ 817.90 kJ

Q 72.46 kJ
Q heat added to thesystem
so 72.46J that is heat

leaving the system

d Voltage ofthe all
at electrode CH 2H20 02 84 85
at electrode 202 8H 85 4H20
note net effect is

CHy 202 Coat 2H20
and 8 electrons getmoved from electrode
to electrode

For one mole of methane
Wother 817 90 kJ
Δ q 8moles 1.602 10 192

ΔV
Way 8it IF noieext o2tk

DV 1 02 Volts


