


s Sometimes a solid changes 
directly into a gas. This 
change of state is called 
sublimation.

s Frozen carbon dioxide is 
commonly known as dry 
ice.

s Carbon dioxide gas changes 
to a solid under low 
temperatures and pressure. 

Physical Changes
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s Dry ice sublimes, or changes directly to a gas, at              
-78.5ºC. 

s Therefore, when it is exposed to room temperature 
it bypasses the liquid state entirely.

s As the particles of the solid 
gain thermal energy, they 
move faster and spread 
apart.
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s The formation of frost on a 
windowpane in winter is the reverse 
of sublimation. It is called deposition.

s Water contains enough kinetic 
energy to change directly form a gas, 
water vapor, to the solid state, frost.

s When frost forms on the window, water vapor has lost 
thermal energy.

s As energy is released by the gas particles in this 
process, they slow down. They form crystals of ice.
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s When water is heated on the 
stove, it transitions to a gas
during evaporation.

s The heat imparts energy to 
the individual water particles. 

s These higher-energy particles can escape from the 
surface of the liquid and evaporate in the gaseous 
form, water vapor.
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s If the temperature increases enough, boiling occurs. 

s During boiling, tiny bubbles of water vapor form in 
the liquid.

s These tiny bubbles of gas combine to make the 
larger bubbles you see rise to the surface.

s The temperature at which 
boiling occurs in a liquid is 
called its boiling point.
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s Boiling point is a physical property of matter.

s The normal boiling point of distilled water is 100ºC 
(212ºF) at sea level.
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s Condensation is the reverse of evaporation.

s As water vapor cools, the molecules slow down. The 
molecules meet and collide with other water 
particles.

s They slow down even 
more and change back 
to the liquid state or 
condense.
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s Matter moves between different states as energy is 
added or removed from a substance.
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Solutes

s When a solute is added to a liquid, the freezing point 
of the liquid becomes lower.

s If a solute, such as salt or 
sugar, is mixed into water 
and allowed to completely 
dissolve, the temperature at 
which the water mixture 
freezes will be lower than 
the usual 0ºC (32ºF).

Factors that Affect 
Freezing Point



s This happens because the 
foreign particles interfere 
with the attractive forces 
between the water particles.

s The particles must slow down more so that the 
regular crystal pattern of solid ice can form.

s In cold climates, salt is used on sidewalks and roads 
to lower the freezing point of water to prevent ice 
formation.

Factors that Affect 
Freezing Point



Pressure

s While changing pressure does not have a great 
effect on the freezing point of matter, it does have 
some effect.

s Increasing pressure tends to 
decrease the freezing point.
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Movement

s If you live where you get 
freezing temperatures in the 
winter, you probably noticed 
that rivers can freeze.

s The edges of the rivers where 
the water is slow moving and 
shallow will cool and freeze 
faster than the deeper, quickly 
moving water in the center of 
the river.
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s The fast-moving water won’t freeze as easily 
because the chemical bonds that are necessary for 
the particles to crystallize and become solid are 
easily broken.

s Eventually, the ice may spread from the edge across 
the width of the river.

s The thickness of the ice is 
usually not consistent.
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s Because river water under the 
ice is still moving and often 
turbulent, warmer water from 
the river bottom flows 
upward and melts the 
underside of the surface ice.
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Factors that Affect Boiling 
Point

Solutes

s As with the freezing point, solutes also affect the 
boiling point.

s When a solute such as salt is 
adding to water, the water’s 
boiling point is increased.

s Generally, the more solute that 
is added to a liquid, the greater 
is the increase in its boiling 
point.



Scripture 
Spotlight

One of the ways the Israelites prepared manna was to 
boil it. Read Exodus 16:23. What would manna do to the 

boiling point of the water?

Manna in the water would make the boiling point 
higher than it would be for the water alone.



Factors that Affect Boiling 
Point

Pressure

s Pressure is the factor that has the greatest effect on 
the boiling point of a liquid. 

s This pressure is usually the outside air pressure 
created by Earth’s atmosphere.

s As the pressure increases, the 
boiling point increases.

s As the pressure decreases, the 
boiling point decreases.



Factors that Affect Boiling 
Point

s For example, at sea level, where the full weight of 
the atmosphere presses down on the water, water 
boils at 100ºC (212ºF).

s As elevation increases, water 
boils at a lower temperature.

s At the top of Mount Everest, 
water boils at around 72ºC 
(162ºF).


