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Stability in Bonding and Types of Bonding

OBJECTIVES:

1. Describe how a compound differs from the elements that compose it.

2. Explain what a chemical formula represents.

3. State a reason for why chemical bonding occurs.

4. Distinguish between ionic and covalent bonds.

5. Distinguish between a nonpolar covalent bond and a polar covalent bond.

VOCABULARY:

Compounds


Chemical Formula

Chemically Stable

Chemical Bond

Ionic Bond


Ions

Covalent Bond


Molecules


Polar Molecule

Nonpolar Molecule
Some of the matter around you is in the form of uncombined elements.  Most of the matter around you is in the form of compounds, which are two or more elements combined.  Compounds have properties unlike those of their elements.  Table salt, composed of sodium and chlorine, is harmless to us, but if we ingested the individual elements, they would kill us.


Sodium is a soft, silvery metal that combines with chlorine, a greenish-yellow gas, to form sodium chloride, which is a white crystalline solid.  How are the properties of table salt different from those of sodium and chlorine?
Some of the matter around you is in the form of uncombined elements such as copper, sulfur, and oxygen.  But, like many other sets of elements, these three elements unite chemically to form a compound when the conditions are right.  The green coating on the Statue of Liberty and some old pennies is a result of this chemical change.  One compound in this coating, seen in contrast with elemental copper in the following figure, is a new compound called copper sulfate.  Copper sulfate isn't shiny and copper colored like elemental copper.  Nor is it a pale-yellow solid like sulfur or a colorless, odorless gas like oxygen.  It has its own unique properties. 
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The difference between the copper metal and the copper compound formed on the Statue of Liberty is striking.  A new compound has formed.
Compounds are usually written as formulas.  A chemical formula tells you what elements are in a compound, and how many of each element there is.  The elements are written as symbols, and there are subscripts added to tell you how many atoms of that element are in that compound.  Water, H20, contains 2 hydrogen and 1 oxygen.
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Familiar Name

Chemical Name  Formula

Sand

Silicon dioxide si0z

Milk of magnesia

Magnesium hydroxide  Mg(OH)2

Cane sugar

Lime

Sucrose CizHz01

Calcium oxide

Vinegar

Acatic acid

Laughing gas

Dinitrogen oxide

Grain alcohol

Ethanol

Battery acid

Sulfuric acid

Hydrochloric acid





Atoms combine to form compounds because this is a much more stable state for them.  An atom is chemically stable if its outer energy level is completely filled with electrons.  Atoms can either loose, gain, or share electrons to become stable.  For the atoms of most elements, the outer energy level is filled when it contains eight electrons.  The noble gases all contain eight electrons in the outermost energy level, so they are already chemically stable without forming compounds, and they resist any change.  They can be forced to form compounds in the lab, but are found as free elements in nature.
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In water, hydrogen contributes one electron and oxygen contributes the other to each hydrogen-oxygen bond.  The atoms share those electrons instead of giving them up.
When elements form a compound or molecule, a bond between the compound is formed.  A chemical bond is a force that holds together the atoms in a substance.  The bonds formed can be ionic or covalent. 

Ionic bond – electrostatic attraction between ions of opposite charges, transfer of electrons, produces ions (a positively or negatively charged atom because it has either lost or gained electrons), mostly between metals and non-metals, high melting point, soluble in water, hard solids (salts) at room temperature, strong bond.
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Potassium and iodine must perform a transfer of one electron.  Potassium and iodine end up with stable outer energy levels.
Covalent bond – sharing of electrons, mostly between non-metals, low MP, called a molecule, weak bond.
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The dot diagram shows that the two nitrogen atoms in nitrogen gas share six electrons.
Sometimes in a covalent bond there is an unequal sharing of the electrons between the atoms.  When this happens, one atom pulls on the electrons more strongly, causing this area of the atom to have a more negative charge, while the opposite side has less negative charge.  This results in a polar bond, which may result in a polar molecule.  Polar means “having opposite ends”.  A polar molecule is one that has a positive end and a negative end.  A nonpolar molecule is one that does not have oppositely charged ends.   
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The chlorine atom exerts the greater pull on the electron in hydrogen chloride which forms hydrochloric acid in water.
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A model of the ammonia molecule illustrates the charge difference as the nitrogen holds the electron more closely.  The polarity of water is responsible for many of its unique properties.
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