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Physical Chemistry
... iremos explorar, refletir, aprender ?..

Area of chemistry concerned with the application of the techniques and theories of physics to the study of chemical systems.

Lecture#10



DQB. FCUP  Luís Belchior Santos  | 2024

heat into system

Carnot Cycle

Dssys = 0

Spontaneous Physical and Chemical Processes !!?

heat out system

1. Reversible isothermal expansion

Endothermic qh D1ssys = qh/Th Ssys increases

2. Reversible adiabatic expansion

D2ssys = 0; Dsu = 0 falls of  T

4. Reversible adiabatic compression

D4ssys = 0; Dsu = 0 rise of  T

3. Reversible isothermal compression

Exothermic qc D3ssys = qc/Tc
Ssys decreases
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Entropy changes  >  specific processes

(b) Phase transition

At constant pressure

q = ΔtrsH,               
change in molar entropy of  the system

H2O (s) H2O (l) 

DtrsH = 6.01 kJmol-1

DtrsS = 6.01x103/273.15 = 22.0 JK-1mol-1
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Entropy changes  >  specific processes

(c) Heating

Ti Tf

Assuming constant Cp

The same applies at constant volume, 

but with Cp replaced by CV

If  at constant pressure ..

DS = S(Tf)  S(Ti)  = Cp . ln (Tf /Ti)

H2O (l) H2O (l) 

T1 = 300 K T2 = 350 K

Cp = 4.184 JK-1mol-1

DS = 4.184 . ln (350 /300)

DS = 0.6450 JK-1mol-1
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Entropy changes  >  specific processes

(c) Heating and expanding

Vi Vf

at temperature constant

Ti Vf Tf

Expanding Heating

Ti

at constant  volume

overall entropy change

pV=nRT

n =pV/RT

Cv,m =3/2 R

Cp,m  Cv,m = R

Cp,m =5/2 R

Mono atomic gases
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Entropy changes  >  specific processes

(c) Heating and expanding Overall entropy change

T

V

Ti

Vi Vf

Tf

Overall
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Entropy changes  >  specific processes

(c) Heating and expanding Vi Vf

at temperature constant

Ti Vf Tf

expanding Heating

Ti

at constant  volume
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Entropy changes  >  specific processes

The measurement of entropy

Debye extrapolation


