QF' DQB Lecture#15

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



QF.DQB . :
Physical transformations of pure substances CHAP . #4

Quimica-Fisica
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QF. Physical transformations of pure substances

Quimica-Fisica

Phase equilibrium !

dG = Vdp— SdT
Gy (1) =Gg (1)

4G, (1) = dGy (0 T)
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CHAP . #4
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d A Clapeyron equation [B_G — g (6‘61
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Slope could be positive
or negative!!
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The liquid—vapour boundary apeyron equation dp | ‘é‘trsS L&T JP_ kap JT_
dT AV
p _____________________________________________________________ ‘ dp _ A\»f;lpJH _
dT  TAy,V AV = Vi(g) Liquid—Vapour and Solid-Vapour
Liquid hase boundaries
2 | P _ Ll V(@) =RTlp  °
= or Solid dT" T(RT/p)
0 i
wn '
o dlnp H
. -1 . SLE = Avapz Clausius—Clapeyron equation
P dT RT (liquid (or solid) /gas)
"In T ) 1
- Temperature, T J f dlnp= i‘-vapHJ dl;:_ AypH {L_%) p=pret }5:% [;_ T*}
- T i o T R \T T

DQB. FCUP Luis Belchior Santos | 2024



QF.

Quimica-Fisica

Gibbs—Helmholtz equation

G=H-TS
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Quimica-Fisica Physical transformations of pure substances CHAP . #4

lllustration 4.2 The effect of temperature on the vapour pressure of a liquicd

The liquid—vapour boundary

Equation 4.12 can be used to estimate the vapour pressure of a liquid at any tem-
perature from its normal boiling point, the temperature at which the vapour pres-
sure is 1.00 atm (101 kPa). Thus, because the normal boiling point of benzene is
80°C (353 K) and (from Table 2.3), AvapH**: 30.8 kJ mol ™, to calculate the vapour

I ‘ pressure at 20°C (293 K), we write
4 -1 4
Liquid S 3.08><1{)Ilmoll{ L J 3.08 x 10 { o1 }

Q: benzene : 8.3145] K" mol 293K 353K 8.3145 1\ 293 353

E | with p* = 101 kPa. (1 atm)

% The result is 12 kPa. The experimental value 1s 10 kPa. (0.1 atm)

o Gas
J 2 e benzene

dinp A, H
= - Clausius—Clapeyron equation
dT RT (liquid (or solid) /gas)
Temperature, T
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Quimica-Fisica First & Second ORDER Phase transitions

Critical
point

First-order phase transition

A transition for which the first derivative of the [/, with respect to
temperature 1s discontinuous

e.g... fusion, vaporization ..etc

Pressure, p

Second-order phase transition the first dertvative of 1/, with
respect to temperature is continuous but its second derivative is

discontinuous.

e.g... some ..... solid- solid ..etc

Temperature, T
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Quimica-Fisica First & Second ORDER Phase transitions

Chemical Heat
Volume, V Enthalpy, H potential,#  Entropy, S capacity, C,
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Fig. 416 The changes in thermodynamic properties accompanying (a) first-order and
(b) second-order phase transitions.
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Quimica-Fisica

IL, [Chnmim[PF]
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1-alkyl-3-methylimidazolium Hexafluorophosphate

[C,Camim]* PR
n=2-10,12
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Sample: Al246_[Bnmim]C2F4HSO3

Size: 9.2500 mg

Method: StandardIL_(-90_20m)_05_(130_10
Comment: Al246_[Bnmim]C2F4HSO3

First & Second ORDER Phase transitions

T, Glass transition L.
g T . Cold crystalization
Second-order

File: 1:...\AI246_[Bnmim]C2F4HS03.001
DSC Operator: PS

Run Date: 2013-03-27 22:51

Instrument: DSC Q1000 V8.2 Build 268
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