Liquids, Solids & Materials
Chapter 11

Vapor Pressure

Liquid in open container will evaporate.
Liquid volatility increases with increasing
temperature.

Lower T

Higher T Kinetic energy
threshhold for escape

Number of molecules —»

Kinetic energy —»

Vapor Pressure

* Liquid in closed, evacuated
container will evaporate until a
dynamic equilibrium is reached.

(rate of vaporization = # rate of condensation)

* Pressure of gas above the liquid is
known as the vapor pressure.
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Vapor Pressure

Vapor pressure differences between
different liquids arise from
differences in the strengths of
intermolecular forces.

Stronger intermolecular forces result in
lower vapor pressures.

Vapor Pressure & Boiling Point

In an open container:

Temperature at which liquid’s vapor
pressure equals atmospheric
pressure — boiling point

When atmospheric pressure equals
1 atm — normal boiling point




Clausius-Clapeyron Equation

Describes relationship between vapor

pressure and temperature.
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Phase Changes

* Vaporization and Condensation

heat of vaporization

Liquid as

heat of condensation

AHvaporization = 'AHcondensation

Phase Changes




Phase Changes

» Melting and Freezing

. heat of fusion . .
Solid «————liquid

heat of crystallization

AHusion = ‘AHcrystaIIization

Phase Changes

TABLE 11.3  Melting Points and Enthalpies of Fusion
of Some Solids

Enthalpy
Melting  of Fusion
Solid  Point (°C)  (KJ/mol) Intermolecular Forces
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Ionic solids

NaCl All ionic solids have strong
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Nal ely charged ions.

Phase Changes

» Sublimation and Deposition

heat of sublimation

Solid «—————Gas
heat of deposition

AHsublimation = 'AHdeposition




Heating Curves
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Phase Diagrams

Solid Liquid Supercritical
. . fluid
Critical point__
Melting point\ V. t
T curve ‘aporization
E Melti
£ elting -
=
2 Freezing “Vapor-pressure
2 curve
o
Sublimagion —Triple point Gas
Deposition
Temperature (°C) —»
Phase Diagrams - H,0
Normal Normal
¢ /freezmg point boiling pnm!\
760 ([N - - - -- =~~~ === ==-cenmmenooee oo
=)
=
£
E
© 3 Liquid
2 H
a 3
o 4
= !
4.58 PRSSSSEESasos s

0 001 100
Temperature (°C)




Pressure (atm)

Phase Diagrams - CO,

Solid Liquid Supercritical
fluid
\Critical pressure E\Crllical
(Pe) i point
5:2
,,,,,,,,,,,, Gas
1.0 Critical

K E/Iemperamre (T)

Temperature (°C)




