Chemistry 11

Unit VII
Reference pg. 311-320


Problem Set - 7.3  Bonding

We have previously learned that there are two types of bond, covalent (non-metal : non-metal bond) or ionic (metal : non-metal).  In reality, there is a continuum between these two extremes.  In all bonds, the electron pair exists between the two nuclei of the atoms involved, but where they reside depends on the relative electronegativities of the atoms.
Covalent bonds form when the forces of attraction between the protons of one atom and the electrons from the other overcome the force of repulsion between the two nuclei and between the electrons; a stable distance forms which is called the bond length.  When comparing single, double and triple bonds, single bonds have the longest bond length and are the most stable.
We can also see that if the bond forms between two atoms that are the same (eg. an H-H bond or a O-O bond) the pair of electrons will be most likely to reside directly between the two atoms, because the electronegativities of the atoms are the same.  This would be a bond with 100% covalent characteristics.  
If the elements are not the same, however, one atom will pull the electrons closer to itself than the other, depending on the electronegativity.  Recall that electronegativity by definition is the ability of an atom to draw electrons toward itself when bonded another atom.  Fluorine has the highest electronegativity, while Francium has the lowest.  When two atoms with different electronegativities form a covalent bond, it will be polar, meaning that there is an unequal distribution of the electron density – the electrons will reside closer to the atom with the higher electronegativity.

Ex. 




Electronegativity values can be found on some periodic tables.  Values for the elements used will be listed below.   If the difference in the electronegativity is more than 1.7, the bond is considered to be more ionic than covalent.Consider the location of electrons in the following compounds:




Electronegativities
F          :          F

F - 3.98


Electronegativity difference is 0, so the bond is purely

covalent.

F        :            O
O - 3.44
Electroneg. diff. is 3.98-3.44 = 0.54, the bond is more covalent than ionic so it is polar covalent.
F     :               C
C - 2.55
Electroneg. difference is 3.98 – 2.55 = 1.43, the bond is close to being equally ionic and covalent, but is more covalent so is called polar covalent.
F :                   Cs
Cs – 0.79
Electroneg. difference is 3.98 – 0.79 = 3.19, the bond is ionic since the difference is much higher than 1.7.
Do practice problems pg. 319 #1-3

7.47	Suggest whether or not the following bonds are ionic, covalent or polar covalent, based on their electronegativity differences.


a) N-O 				b) C-O			c) S-F				d) O-F





7.48	For the examples in question 1, rank the bonds in order of increasing ionic character (increasing polarity in the bonds).  





7.49	Which of the following pairs are more covalent?


a) HgF2 or HgI2			b) BeO or MgO		c) PbCl2 or BiCl3





7.50	List the bond pairs in increasing ionic character:


a) Cs-O, Ca-O, C-O, Cl-O		b) Cs-I, Ca-I, C-I, Cl-I	c) N-S, N-O, N-Cl, S-Cl.





7.51	Describe what happens to the potential energy as two nuclei (positive charges) approach each other.  If the bond forms between those two atoms, how does the potential energy change?





7.52	Describe what happens to the electrons in the bond between two hydrogen atoms.  Where are the atoms found most of the time?








