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Plays Well With Others
Background:

The attractive forces between negatively and positively charged matter account for the formation of all chemical bonds.  The simultaneous attraction of electrons from one atom to the positively charged nucleus of another atom constitutes the attractive force.  Several kinds of bonds between atoms form because of these interactions.

The most common type of bond between atoms is formed by the sharing of pairs of electrons.  This type of bond is called a covalent bond.  One, two, or three pairs of electrons may be shared, resulting in one, two or three covalent bonds.  Each atom contributes one electron for a given shared pair. 

The bonding capacity of an atom can be related to the number of unpaired valence electrons the atom contains.  Covalent bonds can be shown conveniently by diagramming the valence electrons.  
For every pair of electrons shared between two atoms, a single covalent bond is formed.  Some atoms can share multiple pairs of electrons, forming multiple covalent bonds.  For example, oxygen (which has six valence electrons) needs two electrons to complete its valence shell.  When two oxygen atoms form the compound O2, they share two pairs of electrons, forming two covalent bonds.  This is called a double bond.  When two nitrogen atoms form the compound N2, they shared three pairs of electrons, forming three covalent bonds.  This is called a triple bond.
The formation of many common compounds can be visualized with the use of Lewis symbols and Lewis diagrams. In a Lewis symbol, the inner closed shells of electrons can be considered as included in chemical symbol for the element, and the outer shell or valence electrons are represented by dots. The dots are placed in four groups of one or two electrons each, with 8 electrons representing a closed shell or noble gas configuration. Lewis diagrams are useful for visualizing both ionic and covalent bonds.
In the idealized covalent bond, two atoms share a pair of electrons, closing the shell for each of them.
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The atoms share a pair of electrons and that pair is referred to as a bonding pair. The pairs of electrons which do not participate in the bond have traditionally been called "lone pairs". A single bond can be represented by the two dots of the bonding pair, or by a single line which represents that pair. The single line representation for a bond is commonly used in drawing Lewis structures for molecules.

Lewis symbols and Lewis diagrams can be used to describe multiple bonds, but further information must be supplied to account for the three dimensional geometry of the resulting molecules. 

For multiple single bonds, the procedure is similar that for a single bond. 
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A single bond can be represented by the two dots of the bonding pair, or by a single line which represents that pair. The single line representation for a bond is commonly used in drawing Lewis structures for molecules.

The Lewis diagrams can also help visualize double and triple bonds.
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A great website power point about Lewis Dot Diagrams can be found at:

http://www.wisc-online.com/objects/index_tj.asp?objID=GCH6404

Procedure: 

Rules for drawing a Lewis Dot Structure of a covalent compound.

1)  Add together the number of valence electrons for each atom in the compound.

2) Determine the central atom.  Usually written as the first element in the formula.  Unless otherwise noted.  Hydrogen is never the central atom.  

3)  Write out the atoms of each element evenly spaced around the central atom. 

4) Place a single covalent bond between each of the atoms and the central atom. Remember each single bond represents 2 electrons.  Account for the total number of electrons used.

5) Using lone pairs complete the octets of the outer atoms.  Account for the total number of electrons used.  Remember Hydrogen is complete with 2 electrons or a single bond.

6) Place remaining electrons if any around the central atom.

7) If the octet rule is not satisfied for the central atom and lone-pair electrons are nearby, use those electrons to make double or triple bonds to the central atom. Until it attains an octet of electrons surrounding it.

Problems:
For each of the following problems use the above rules to draw the correct Lewis Dot Diagrams.

1)  NH3
2)  H2O
3) CCl4
4)  CH2O

5)  CS2
6)  HCN ( C is central)

7)  AsF3
Sulfur dioxide is the chemical compound with the formula SO2.
Sulfur dioxide is an important compound in winemaking, and is designated as parts per million in wines.   It is present even in so-called unsulphurated wine at concentrations of up to 10 milligrams per liter.  It serves as an antibiotic and antioxidant, protecting wine from spoilage by bacteria and oxidation. It also helps to keep volatile acidity at desirable levels. Sulfur dioxide is responsible for the words "contains sulfites" found on wine labels. Wines with SO2 concentrations below 10 ppm do not require "contains sulfites" on the label by US and European Union laws. The upper limit of SO2 allowed in wine is 350 ppm in the US, in the EU is 160 ppm for red wines and 210 ppm for white and rosé wines. In low concentrations SO2 is mostly undetectable in wine, but at over 50ppm, SO2 becomes evident in the nose and taste of wine.

SO2 is also a very important element in winery sanitation. Wineries and equipment must be kept clean, and because bleach cannot be used in a winery, a mixture of SO2, water, and citric acid is commonly used to clean and sanitize equipment. Compounds of ozone (O3) are now used extensively as cleaning products in wineries due to their efficiency, and because these compounds do not affect the wine or equipment.

8)  Draw the Lewis Dot Diagram for Sulfur Dioxide.
9)  Describe how sulfur dioxide is used in wine making.
10)  A red wine has a sulfur dioxide concentration of 250 ppm.  Where is this red wine allowed by law to be sold?

(1)  US only

(2)  EU only

(3)  US and EU

(4)  Neither US nor EU

Exceptions to the Octet Rule

More Than an Octet

In Period 3 and above, the elements on the right side of the periodic table have extra space in their valence level (level 3 can hold 18 electrons.) The extra space may accept electrons, allowing elements like sulfur and phosphorus to have more than an octet. Compounds such as PCl5 and SF6 can form. These compounds have 10 and 12 electrons around their central atoms, respectively.

Odd Numbers
Some elements, especially nitrogen, have an odd number of electrons and will form somewhat stable elements. Nitric oxide has the formula NO. No matter how electrons are shared between the nitrogen and oxygen atoms, there is no way for nitrogen to have an octet. It will have seven electrons instead. An atom with an unpaired electron is called a free radical and is highly reactive.

11)  PCl5
12)  XeF6  (Follow the rules)  I know it feels weird to do, that’s why this is an exception. 
13)  NO

Reflection:
Describe a covalent bond.   What is the driving force causing atoms to bond?
Questions:

1)  Describe the relationship between number of valence electrons and the number of bonds an atom likes to make.
2)  In the NH3 molecule how many lone pairs of electrons are found on the N atom?

3)  Which of the above molecules contains a triple bond?
