Chapter 10 Notes Liquids and Solids

If all particles of matter at the same temperature have the same kinetic energy, why are they in different phases of matter?

The answer lies in what is holding the particles together. Check out the website 

http://www.elmhurst.edu/~chm/vchembook/160Aintermolec.html
http://cost.georgiasouthern.edu/chemistry/general/molecule/forces.htm
Forces of Attraction

A.  Intramolecular forces-the force inside compounds holding them together (Ionic and covalent bonds)
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B.  Intermolecular forces- the force between or among particles that hold them together
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There are three different intermolecular forces


1. Dispersion Forces or London Dispersion forces:

· weakest intermolecular forces.  

· Between nonpolar molecules

· They form as result of a temporary shift in electrons and are called temporary dipoles
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· The larger the molecule, the more they interact.  Larger molecules will attract more and be liquids or solids, lighter molecules will be gases.

· Examples CH4 is a gas while C25H52 is a solid

2.Dipole-dipole forces:

· Between polar molecules

· Contain permanent dipoles

· Stronger than London dispersion forces if comparing molecules with the same mass
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3.  Hydrogen Bonding:

· A specific type of dipole-dipole

· Occurs between a molecule containing Hydrogen and another molecule containing either fluorine, oxygen or nitrogen.

· H bonds explain why water: 

· is a liquid at room temperature, even though it is very light.

· has a high boiling point

· surface tension

· Forms crystals when frozen

· The solid is less dense than the liquid
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Liquids- Particles flow.  Fluidity- has the ability to flow.  Both Gases and Liquids are classified as fluids

· Take the shape of container

· Has a definite volume

· Denser than gases

· Viscosity - Measure of the resistance of a liquid to flow.  

· Water is not very viscous but molasses is.  “slow as molasses”

· Increase temperature, decrease viscosity (inverse)

· Surface tension - due to particle interactions on the surface, liquid particles appear to be stretched like the top of a drum.  This is why it hurts when you do a belly flop and water beads up on a waxed car.  The greater the attractive forces, the higher the surface tension.

· Surfactants are used to break surface tension. It breaks the bonds on the surface of a liquid.  Soap is a surfactant.
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Solids

· Have a definite shape and volume

· Usually the most dense state of matter

· Water is an exception due to its honeycomb crystal structure

· Two types of solids:

· Crystalline solids

· Molecules or ions arranged in an orderly fashion

· Has a definite melting point

· It breaks into regular pieces (cutting diamonds)

· Examples:  ice, salt, gold
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Four types of crystals (see crystal classification sheet)

· Molecular

· Network
· Ionic

· Metallic


· Amorphous Solid (without shape)

· Are not arranged in a regular pattern

· No definite melting point

· Breaks into jagged pieces

· Examples: glass, rubber, plastic
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Phase Changes  

http://hyperphysics.phy-astr.gsu.edu/hbase/kinetic/vappre.html
When energy is added or removed from a system, one phase can change to another.

Changes that require energy

Melting- the process of going from a solid to a liquid.  This process required energy to break the bonds, that hold the solid together.  The stronger the bonds the higher the melting point.
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Vaporization- The process of changing from a liquid to a gas.When this occurs only at the surface the process is called evaporation.

Evaporation is how our body controls its temperature.  As high energy molecules leave the surface of the water, the cooler ones are left behind.

A substance that evaporates very easily is said to be volatile.

As temperature increases the amount of evaporation increases, if evaporation is taking place in a closed container.  The vapor will exert a pressure on the liquid called vapor pressure.
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Two things affect the vapor pressure

1. temperature- increase temp increase vapor pressure

2. Intermolecular forces- the weaker the force the higher the vapor pressure.

Boiling Point- the temperature where the vapor pressure of a liquid is equal to atmospheric pressure.

To determine the boiling point a vapor pressure curve can be used
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Sublimation- Changing directly from the solid phase to the gas phase. Dry Ice, Iodine, Smoke in your freezer are examples. 

Phase changes that release energy

Freezing- Removing heat from liquid molecules, allows them to slow down and form intermolecular bonds.  

How does Melting Point and Freezing point of the same substance compare?

Condensation- Going from a gas to a liquid.  Bonds are forming.  Energy must be released.  

Deposition- going directly from a gas to a solid.  Snowflakes are an example

Quick Review

two liquids are at the same temperature which liquid
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1. probably contains a nonpolar compound?

2. has would have a lower vapor pressure?

3. is more volatile?

4. has a greater evaporation rate?

5. which has stronger attractive forces?

6. Draw the vapor pressure curve and label the 
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lines for liquid A and B.

Phase Diagrams:

Normal Melting Point/freezing point-  The temperature at 1 atm crossing the liquid/solid line.

Normal Boiling Point-  The temperature at 1 atm crossing the  liquid/gas line.

Triple point-  The temperature and pressure point when all three phases exist

Critical point-  The temperature and pressure where the substance cannot exist as a liquid.
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Warming and Cooling Curves
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*****temperature remains constant during a phase change
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