COVALENT BONDING RULES TO DETERMINE 
· Count the electrons around any atom in the molecules shown above. 

· Remember that shared pairs count for both atoms forming a bond. 

· You'll find that each atom has eight valence electrons. **Except Hydrogen, Lithium, Boron, Beryllium 

· The exception is hydrogen, which can have no more than two electrons and forms one bond.

Properties of Molecular Compounds

· Molecular compounds consist of molecules having covalently bonded atoms. Such compounds have very different properties from ionic compounds.

· In molecular solids, the molecules are held close to each other.

·  forces holding them are much weaker than in an ionic solid. 

· Less heat is needed to separate molecules 
Some molecular compounds, such as sugar and water, do form crystals.

 melt and boil at much lower temperatures 
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Melting and Boiling Points of Some Molecular Compounds Molecular compounds have much lower melting points than ionic compounds. 

· Most molecular compounds are poor conductors of electricity.

· No charged particles are available to move, and electricity does not flow. 

· That's why molecular compounds, such as plastic and rubber, are used to insulate electric wires.

· molecular compounds are poor conductors 

·  Pure Water does not conduct electricity. 

Neither does water with sugar dissolved in it.
Unequal Sharing of Electrons

Intro:  Have you ever played tug of war?

 Some atoms pull more strongly on the shared electrons than other atoms do.
· As a result, the electrons move closer to one atom, causing the atoms to have slight electrical charges. 

But the unequal sharing is enough to make one atom slightly negative and the other atom slightly positive.

A covalent bond in which electrons are shared unequally is polar.

If two atoms pull equally on the electrons, neither atom becomes charged. 

· This is the case when the two atoms are identical, as in fluorine gas (F2). 

· The valence electrons are shared equally and the bond is nonpolar. 

Compare the bond in F2 with the polar bond in hydrogen fluoride (HF) in the diagram below.
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Nonpolar and Polar Bonds In the nonpolar bond in F2, the two fluorine atoms pull equally on the shared electrons. In the polar bond in HF, fluorine pulls more strongly on the shared electrons than hydrogen does. 

Nonpolar Molecules  
Keep tug of war in mind as you look at the carbon dioxide (CO2) molecule in the diagram below. 

Oxygen attracts electrons much more strongly than carbon, so bonds between oxygen and carbon are polar.

· But the two oxygen atoms are pulling with equal strength in opposite directions. 

· In a sense, they cancel each other out.

 Overall, a carbon dioxide molecule is nonpolar even though it has polar bonds. A molecule is nonpolar if it contains polar bonds that cancel each other. As you might guess, molecules that contain only nonpolar bonds are also nonpolar.

[image: image3.jpg]S

@ ® e

Oppasite pulling
grmatr

S S——p———)

g/

Electrons pulled
toward oxygen

)




Nonpolar and Polar Molecules CO2 molecules are nonpolar, and H2O molecules are polar. 

Polar Molecules

  Water molecules are polar. As you can see in the diagram above, the shape of the molecule leaves the two hydrogen atoms more to one end and the oxygen atom toward the other. The oxygen atom pulls electrons closer to it from both hydrogen atoms. Overall, the molecule is polar. It has a slightly negative charge at the oxygen end and a slightly positive charge near the hydrogen atoms.

Attractions Between Molecules

· The negatively charged  ends and positively charged ends behave like poles of a bar magnet. 

· They attract the opposite ends of the molecules. 

· These attractions between positive and negative ends pull molecules toward each other.

Polar Water Molecules
 Attractions between the slightly positive and slightly negative ends of water molecules pull the molecules toward each other

What about carbon dioxide?

· There is no pulling between these molecules. 

· Remember, carbon dioxide molecules are nonpolar.

· No oppositely charged ends means there are no strong attractions between the molecules.

Differences in the attractions between molecules lead to different properties in polar and nonpolar compounds.

 Example: water and vegetable oil don't mix. 

· Oil is nonpolar, and nonpolar compounds do not dissolve well in water. 

· The polar water molecules are attracted more strongly to each other than to the molecules of oil.

· Water stays with water and oil stays with oil.

These differences in attractions come in handy when you wash laundry. 

HOW SOAP WORKS:

Many kinds of dirt—for example, grease—are nonpolar compounds. Their molecules won't mix with plain water.  So how can you wash dirt out of your clothes?

 adding soap helps the oil and water to mix. 

1. detergent causes the nonpolar dirt to mix with the polar water. 

2. Soaps and detergents have long molecules. 

3. One end of a soap molecule is polar, and the other end is nonpolar.

 Soaps and detergents dissolve in water because the polar ends of their molecules are attracted to water molecules.

· Meanwhile, their nonpolar ends mix easily with the dirt.

When the water washes down the drain, the soap and the dirt go with it.
