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ΔGreaction and equilibrium (first pass)

1. ΔG < 0 spontaneous (‘natural’, irreversible)
ΔG = 0 equilibrium (reversible)
ΔG > 0 spontaneous in reverse direction

2. ΔGT= ΔH-TΔS

3. ΔGº all reactants and products in standard states

4. Appendix A at 298.15K (reaction where 
reactants are elements in their most stable form and 
in their standard states, P=1 atm, [conc]=1M, etc)

5.

here ΔG ∫ ΔGreaction
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goals of lecture

6. Brief hello to thermodynamics of 
multicomponent systems (ni’s vary)

7. ΔGreaction for non-standard state
concentrations, pressures
ΔGreaction= ΔGºreaction+ RT ln Q

8. Keq and ΔGºreaction

9. ΔGreaction= ΔGºreaction+ RT ln Q    is extensive

10. Variation of Keq with T
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7. ΔGreaction as a function of pressure, concentration

7. How does ΔGreaction (Δμ) vary as the concentration
of  reactants and products varies?

:  'concentration' of gas = partial pressure 

                     where  is mole fraction of species i
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7. ΔGreaction as a function of concentration

                   for ideal gas 
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7. ΔGreaction as a function of concentration (ideal gas)
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7. ΔGreaction as a function of concentration
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7. ΔGreaction as a function of concentration
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7. Q and units (persnicketyness)
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7. ΔGreaction as a function of concentration
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evaluates ΔG for ANY set of pressures, concentrations

ΔGº gives free energy change for standard conditions,
RT ln Q corrects ΔG for actual P’s and [conc’s]

at equilibrium ΔG=  ?
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8. ΔGreaction at equilibrium
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9. ΔGreaction = ΔGº + RT ln Q   is extensive
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10. variation of Keq with T

• (ΔGrxn)T,P  reaction carried out isothermally a P

• Vary T:   (ΔGrxn)T1,P vs (ΔGrxn)T2,P 

• Need rxn
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10. variation of Keq with T
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10. variation of Keq with T
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10. variation of Keq with T
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10. variation of Keq with T
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10. variation of Keq with T
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Le Chatelier's Principle
“for heat”
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6. Brief hello to thermodynamics of 
multicomponent systems (n’s vary)

7. ΔGreaction for non-standard state
concentrations, pressures
ΔGreaction= ΔGºreaction+ RT ln Q    

8. Keq and ΔGºreaction

9. ΔGreaction= ΔGºreaction+ RT ln Q    is extensive

10. Variation of Keq with T

goals of lecture
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End of Lecture


