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Mr. Sudbury

� Matter exists around us in 3 common phases:

◦ Solid, Liquid, Gas

� A 4th phase is not so common………plasma

� A phase of matter is aka the state of matter.

� The phase of matter depends on the 

temperature and pressure exerted upon it.

� Any change of phase involves a transfer of 

energy. 

(+Q or –Q)

� Phase is based on the 

average kinetic energy of 

the particles in the matter. 

(aka temperature).

� If you add heat (Q), you 

add avg. KE and you can 

change the phase.

� If you remove heat (-Q), 

you lower avg. KE, and can 

change the phase.

� Evaporation – A change from a liquid to a gas that takes 
place at the surface of a liquid.

� AKA Boiling – The change from liquid to a gas that occurs 
beneath the surface.  The gas forms bubbles that rise to 
the surface and escape.

� You must artificially add energy 
(heat/temp/average KE) to a 
substance to make it boil.

� Liquids can/will evaporate over 
time without added heat.

� Evaporate happens at the surface.

� Boiling happens underneath at 
the head source & at the surface.

� Evaporation and boiling can both  
be called vaporization.

� Evaporation is a cooling process.

◦ Higher KE molecules leave the liquid, leaving behind 

molecules with lower avg. KE.

� Sweating – your sweat evaporates and you cool off.

� Dogs can’t sweat…



1/20/2015

2

� When liquids are volatile is means they can easily 

evaporate at normal temperatures. 

� Condensation is when a 

substance changes from a gas to a 

liquid.

� When a substance condenses, it 

releases energy. (cools off)

� Clouds

� Water vapors, expand, rise, 
chill to form clouds.

� Water vapor in the air cools 
and condenses.

� They condense when the 
molecules move slowly and 
stick together.

� Condensation in the 
atmosphere can also be felt as 
humidity.

� Fog

� dew

� Freezing is when a substance changes from a liquid to 

a solid.

� Freezing  requires the removal of heat from a 

substance.

� Also called solidification.

� Melting is when a solid turns into a liquid.

� Melting involves the absorption of energy.
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� SublimationSublimationSublimationSublimation is when a solid turns directly 
into a gas without forming a liquid.

� Deposition is when a gas turns directly into a solid 

without being a liquid.

� Frost melts

freezes

vaporization

condensation

sublimation

deposition

� Solids:

◦ Particles vibrate in 

place but do not 

move around.

◦ Very little KE in the 

particles.

◦ Rigid shape.

◦ Fixed Volume.
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� Liquids:

◦ Particles vibrate in 

place AND move 

freely throughout 

the substance.

◦ More KE in the 

particles.

◦ Flexible shape to fit 

the container.

◦ Fixed Volume.

� Gases:

◦ Particles vibrate in 

place AND move 

freely throughout the 

entire “container”.

◦ Most KE in the 

particles of S, L or G.

◦ Expands shape to fit 

the container.

◦ Volume fills container 

(AKA diffusion).

� Temperature and pressure both effect the state of 

matter.

� Temperature seems obvious… it is directly related to 

the KE of the matter.

� Pressure is a little more complex…

� A phase diagram is a graph of pressure versus 
temperature that shows the conditions under which 
the phases of a substance exist.  A phase diagram also 
reveals how the states of a system change with 
changing temperature or pressure.

� The triple point of a 

substance indicates 

the temperature and 

pressure conditions 

at which the solid, 

liquid, and vapor of a 

substance can coexist 

at equilibrium.


