Covalent Bonds & Valence Electrons

For covalent bonding, we often want to draw how the atoms share electrons in the molecule.  For example, consider CCl4 and NF3 as drawn below:
 
[image: Macintosh HD:Users:pinkertons:Library:Group Containers:UBF8T346G9.Office:msoclip:clip_image001.png]
 
Notice that the atoms share electrons so that the all have 8 electrons.  If you count the electrons around carbon, you will get a total of 8 (each line is two electrons).  If you count the electrons around each chlorine atom, you will find that there are eight of them.
 
1. How many valence electrons does a carbon atom have (before it bonds)?
 

1. How many valence electrons does a chlorine atom have (before it bonds)?
 

1. Since CCl4 is made up of one carbon and four chlorine atoms, how many total valence electrons does CCl4 have?  (Hint:  add your answer to question 1 and four times your answer to question 2)

 
1. Verify that there are 32 electrons pictured in the drawing of CCl4
 

1. Find the sum of all the valence electrons for NF3.  (hint:  add how many valence electrons one nitrogen atom has with the valence electrons for three fluorine atoms)
 


1. How many electros are pictured in the drawing of NF3 above?
 
 

1. In CCl4 carbon is the "central atom".  In NF3 nitrogen is the "central atom".  What is meant by "central atom"?
 


1. In SF3 sulfur is the central atom.  You can tell which atom is the central atom simply by looking at the formula.  How does the formula give away which atom is the central atom?
 
1. Identify the central atom in each of the following molecules:
0. CO2
 
1. PH3
 
1. SiO2
 
1. For each of the compounds from question 9, add up how many valence electrons should be in the bonding picture.  A is done for you.
0. CO2-------4+2(6)=16


1. PH3-------


1. SiO2------
 

1. The number of electrons that should appear in the bonding picture for CO3 is 22.  The number of electrons that appear in the picture for CO3-2 is 24.  Offer an explanation for why CO3-2 has 24 electrons instead of 22.  (Where did the extra two electrons come from?)
 


1. The number of electrons that should by included in the picture of NH4 is 9.  The number of electrons in the picture for NH4+1 is 8.  Offer an explanation for why NH4+1 has 8 electrons instead of 9.
 


1. Considering questions 11 and 12, we can formulate a rule:  For each negative charge on a polyatomic ion, we must _________________ (add or subtract) an electron and for each positive charge we must ___________________ (add or subtract) an electron.
 

1. For each of the polyatomic ions or molecules below, determine the total number of valence electrons.
0. NO3-1


1. SCl4


1. H3O+1
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