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V| Section 12.4 Phase Changes

Objectives

« Explain how the addition
and removal of energy
can cause a phase
change.

* Interpret a phase
diagram.

Review Vocabulary

phase change: a
change from one state
of matter to another
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V| Section 12.4 Phase Changes (cont)

New Vocabulary
melting point freezing point

vaporization condensation

evaporation deposition

vapor pressure phase diagram
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boiling point triple point

((CTF) Matter changes phase when energy is
added or removed.




Cfi"i‘* Chapter MgnuT Chapter Outline Resources

| Phase Changes That Require Energy

* Melting occurs when heat flows into a solid
object.

« Heat is the transfer of energy from an object
at a higher temperature to an object at a
lower temperature.

Melting

Freezing
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| Phase Changes That Require Energy (cont.)

 When ice is heated, the ice eventually
absorbs enough energy to break the
hydrogen bonds that hold the water
molecules together.

When the bonds break, the particles move
apart and ice melts into water.
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The melting point of a crystalline solid Is the
temperature at which the forces holding the
crystal lattice together are broken and it
becomes a liquid.
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| Phase Changes That Require Energy (cont.)

 Particles with enough energy escape from
the liquid and enter the gas phase.

Energy Distribution of Molecules in a Liquid

ih
M
3
o
=
iy
m
3
=
=
~
h
M
2
o
=
A
N
m
2
o
=
-

Minimum kinetic energy
required for vaporization
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| Phase Changes That Require Energy (cont.)

« Vaporization is the process by which a
liguid changes to a gas or vapor.

« Evaporation is vaporization only at the
surface of a liquid.
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| Phase Changes That Require Energy (cont.)

* |In a closed container, the pressure exerted
by a vapor over a liquid is called vapor
pressure.

H,0(qg)
molecules
(water vapor)
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molecules

Open container Closed container <«j @
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| Phase Changes That Require Energy (cont.)

 The boiling point is the temperature at
which the vapor pressure of a liquid equals
the atmospheric pressure.

101.3 kPa 101.3 kPa
(1 atm) (1 atm
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Below the boiling point At the boiling point
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| Phase Changes That Require Energy (cont.)

« Sublimation is the process by which a solid
changes into a gas without becoming a
liquid.
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| Phase Changes That Release Energy

* As heat flows from water to the
surroundings, the particles lose energy.

 The freezing point is the temperature at
which a liquid Is converted into a crystalline
solid.

$WOHOSS ¢ WHOIS ZwoHoaS | WHOaS




C_‘i"i’* Chapter MenuT Chapter Outline Resources

Phase Changes That Release Energy (cont.)

* As energy flows from water vapor, the
velocity decreases.

* The process by which a gas or vapor
becomes a liquid is called condensation.

« Deposition Is the process by which a gas or
vapor changes directly to a solid, and is the
reverse of sublimation.
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Phase Diagrams

« Aphase diagram is a graph of pressure
versus temperature that shows in which
phase a substance will exist under different
conditions of temperature and pressure.
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Phase Diagrams (cont)

 The triple point is the point on a phase
diagram that represents the temperature
and pressure at which all three phases of a
substance can coexist.

Phase Diagram for H,0
Critical point

217.75
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Phase Diagrams (cont)
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* The phase diagram for different
substances are different from water.

Phase Diagram for CO3 Phase Diagram for Carbon
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Click here to view an animated
version of this graphic.
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Section 12.4 Assessment neckpoint

The addition of energy to water molecules
will cause them to

A. freeze
change to water vapor
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C. form a crystal lattice

D. move closer together
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Section 12.4 Assessment neckpoint

The transfer of energy from one object to
another at a lower temperature is

heat

B. degrees
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C. conductivity

D. electricity
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