QF. DQB Lecture#14

Quimica-Fisica

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.

DQB. FCUP Luis Belchior Santos | 2024



i
i
¥

QF DQB Second Law d T

Quimica-Fisica dS——=0 -
T dG=Vdp-SdT

(0G) _ . G
ar), ),

Gibbs Stabilization, T" + destabilization, p +
energy,
Gas
G
> ©
g =
& 5
:
0
= 28
G 2
o
& Liquid
Solid

Temperature, T Pressure, p

DQB. FCUP Luis Belchior Santos | 2024



QF.DQB

Quimica-Fisica

Variation of the Gibbs energy with pressure

Condensed phase (liquids and Solids)

changes 17 is almost constante
P

Gn(pe) = Gp(p) + Vi | dp=Gy(py) + (pe—pi) Vi
p;

lllustration 3.10 Gibbs energies at high pressures
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Suppose that for a certain phase transition of a solid A,V =+1.0 cm® mol™! inde-
pendent of pressure. Then, for an increase in pressure to 3.0 Mbar (3.0 x 10'! Pa)

from 1.0 bar (1.0 x 10° Pa), the Gibbs energy of the transition changes from
A G(1 bar) to

A G(3 Mbar) =A,G(1 bar) +(1.0x 10° m> mol™!) x (3.0x 10" Pa— 1.0 X 10° Pa)
= Ay G(1 bar) + 3.0 x 10 k] mol™

where we have used 1 Pam>=17.




QF.DQB

Quimica-Fisica

Variation of the Gibbs energy with pressure

17 of Gas phase changes ... V_=RT/p
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Variation of the Gibbs energy with pressure

I, of Gas phase changes ...
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Molar Gibbs energy, G,
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st Physical transformations of pure substances CHAP . #4
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Physical transformations of pure substances
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CHAP . #4
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