
Lecture 7.4

Work potential of a 
chemical reaction
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WORK POTENTIAL OF A 
CHEMICAL REACTION

Ist Law (neglecting ∆KE, ∆PE)
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WORK POTENTIAL OF A 
CHEMICAL REACTION

Eliminating Q between the above two 
equation
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WORK POTENTIAL OF A 
CHEMICAL REACTION

Wsh rev =

Total 
availability of 

reactants 
entering CV

Total 
availability of 

products 
leaving the CV

_ 

When would Wsh,rev be maximum?
TR = TP = T0

And for both the reactants & the products
∴ Bi = hi – T0Si = gi
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MAX. WORK OF A 
CHEMICAL REACTION 
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Example

Determine the second law 
efficiency of the process of 
combustion of methane at 
standard* conditions to produce 
steam at 500 K using stoichio-
metric proportions of air.



SOLUTION
Actual Process

OHCOCH 2224 220 +→+

1 bar 250C 1 bar 500 K
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SOLUTION

{ })6920241827(28314393522 +−++−=

)74873(−−

kJ780149−=

HV of 1 kmol of fuel kJ780149=



SOLUTION
Reversible Process

rGW ∆−=max at standard conditions
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SOLUTION

∴ Second  Law  Efficiency
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Achieving Reversible 
“Combustion”

Van’t Hoff’s Eqlbm. Box
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Rev. isothermal process



Achieving Reversible 
“Combustion”?

Reaction BA BA υυ + ↔ DC Dc υυ +

Ensuring proper inflow & outflow at 
steady rate, mol. Fractions & P.P. 
inside the box remain unchanged

0
max GdevicesallfromworkW ∑ ∆−==



FUEL  CELLS
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FUEL  CELLS

Reactions

Anode eHH 222 +→ +

Cathode OHeHO 22 22
2
1

→++ +

Total
Cell Reaction

OHOH 222 2
1

→+



FUEL  CELLS

Electrodes must be porous 
(permeable to gas)

Steady flow of H2, O2 and H2o 
{other fuels also being tried}

{Thermo-mech.} carnotηη<



FUEL  CELLS
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{Electro Chemical}

<No Carnot Cycle limitation>



End of Lecture
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