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Why the term “free” energy?

dS

total

=dS, +dS
=dS, +dS, —-dS,

—dS, > &Y T T L2 HNEZ])

dG =-TdS, > &4/ L/ 520/ A
— Available Energy
— Free Energy




AG = AH — A(TS)= AH —TAS - SAT
=AH -TAS at const. T &P

AG = AH —TAS
=TAS, -T(AS, +AS,)
=-TAS, <0

- AHZF AS BF o6t 5 = [,

C,
AH=[C,dT  AS=[=2dT
T
~C Y2940 YT,
F 0/ & BFE 9 irreversibility & &f 1/

I PE589 IS ZFE + UL

C, 0l Zet L AMer X2 LISl L&




dG = dH —d(TS) = -SdT +VdP

AG=AH-TAS and dG =-SdT + VdP
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Homework
dG =-SdT + VdP
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At a pressure of 1 atm the equilibrium melting temperature
of lead is 600 K, and, at this temperature, the latent heat
of melting of lead is 4810 J/mole. Calculate Gibbs free
energy change when 1 mole of supercooled liquid lead
spontaneously freezes at 590 K and 1 atm pressure.

The constant-pressure molar heat capacity of liquid lead,
as a function of temperature, at 1 atm pressure is given by

Coy=32.4-3.1x103T JK
and the corresponding expression for solid lead is

Coe = 23.6 +9.75x 10° T J/K
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Spyq1y (600K ) =32.4InT —3.1x10°°T +C, |
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The First Law of Thermodynamics

Conservation of Energy

AE = AQ — AW
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The Second Law of Thermodynamics
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Ludwig Boltzmann (1844-1906)

Boltzmann’s atom

David Lindley, The Free Press
2001.

http://www.corrosion-doctors.org/Biographies/BoltzmannBio.htm

Argument between Boltzmann and Ostwald in1895

'‘Boltzmann was seconded by Felix Klein.
The battle between Boltzmann and Ostwald
resembled the battle of the bull

with the supple fighter.

However, this time the bull was victorious ... .
The arguments of Boltzmann carried the day.
We, the young mathematicians of that time,
were all on the side of Boltzmann ...’

http://www.timelinescience.org/resource/students/matter/boltzmn.htm
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