
Gibbs Free Energy and Chemical Equilibrium

What is ∆rG under non-standard conditions?

a A(PA) + b B(PB) →← e E(PE) + f F(PF)
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A + RT ln(PA/Po-)
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at constant T and P dG = µE dnE + µF dnF + µA dnA + µB dnB
                                                                                                                                                                                                                                                     

dG = ( e µE  + f µF - a µA - b µB ) dξ
                                                                                                                                                                                                                                                                                                         

∫dG = ∫
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( e µE  + f µF - a µA - b µB ) dξ

∆rG = e µE  + f µF - a µA - b µB

                                                                                                                                                                                                                                                                                                         

∆rG=e(µo-
E+RTln(PE/Po-))+f(µo-

F+RTln(PF/Po-))-a(µo-
A+RTln(PA/Po-))-b(µo-

B+RTln(PB/Po-))
                                                                                                                                                                                                                                                                                                         

∆rG= eµo-
E+ fµo-

F- aµo-
A- bµo-

B +RT(e ln(PE/Po-)+f ln(PF/Po-)-a ln(PA/Po-)-b ln(PB/Po-))
                                                                                                                                                                                                                                                                                                         

∆rG = ∆rGo- + RT ln 
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∆rG = ∆rGo- + RT ln Q
                                                                                                                                                                                                                                                                                                         

at equilibrium
∆rGo- = –RT ln Qeq = -RT ln Kp
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∆rG = RT ln 
Q
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