DO NOT WRITE ON THIS!!! – WRITE ANSWERS IN YOUR NOTEBOOK!!!
Chemistry: Electronegativity and Bond Types
READ THIS: Electronegativity is a measure of how much an atom attracts an electron: the higher the electronegativity, the greater the atom’s attraction to electrons.  You can think of atoms pulling on electrons like a “tug-of-war”. Atoms with a higher electronegativity can pull harder on electrons than atoms with low electronegativities. Atoms that become negative ions have a much greater electronegativity than atoms that become positive ions.  Below is a table of the electronegativities of many elements from the periodic table.
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Questions
1. What is electronegativity?

2. What are the three most electronegative atoms on the periodic table?

3. What electronegativity trend do you notice across a period? 

4. What trend do you notice down a group?
5. What type of bond (covalent or ionic) would you expect to form between an atom with a high electronegativity and an atom of low electronegativity.  Explain and give an example.

6. What type of bond (covalent or ionic) would you expect to form between two atoms of somewhat high electronegativity?  Explain and give an example.

7. Consider the covalent compound, carbon monoxide (CO).  

a) Draw the Lewis dot structure for carbon monoxide.

b) In the Lewis structure you drew, you should see that there is a triple bond between carbon and oxygen.  The carbon and oxygen share 6 electrons.  All 6 electrons are not shared equally, however, because carbon and oxygen don’t have equal attractions for electrons.  The 6 electrons spend a little more time near one of the atoms—predict which one and explain.

8. True or False: In an ionic bond, the difference in electronegativities between the two bonding atoms is greater than the difference in a covalent bond. (You may want to compare an ionic and covalent compound to determine, like NaCl (ionic) and CO (covalent).)

9. Consider a covalent bond between nitrogen and phosphorous. Which atom do you think electrons will spend more time around? Why?
READ THIS: Polar vs. Nonpolar: “Nonpolar” Bonds & Ionic Bonds
Not all covalent compounds are categorized as polar.  For example, a carbon-hydrogen bond is made up of two atoms that have very similar electronegativities.  Because of this, carbon and hydrogen share the electrons just about equally and we say that a carbon-hydrogen bond is “nonpolar”.  As a general measure, if the difference in electronegativity between two bonding atoms is less than about 0.4, then the bond is nonpolar.
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A nonpolar covalent bond forms between atoms with similar electronegativities. Ex. H-H

	Electronegativity Difference
	Type of Bond

	0.0-0.4
	Nonpolar Covalent

	0.5-1.9
	Polar Covalent

	1.5 ≤ 
	Ionic



An ionic bond forms between atoms with large differences in electronegativity. Ex. Na-Cl
Questions
10.  Of the molecules below, what type of bond(s) will they have, and why?


a) H2, Cl2, F2

b) CS
11. Will LiBr have a nonpolar bond or ionic bond? How do you know?
READ THIS: Polar vs. Nonpolar: “Polar” Bonds  
A polar covalent bond is a covalent bond in which the electrons are not shared equally by the two atoms involved in the bond.  For example, in carbon monoxide the electrons spend more time near oxygen than carbon because oxygen has a greater electronegativity.  Because of oxygen’s greater electronegativity, it attracts the electrons more than carbon. In this case, we also say that oxygen is “partially negative”, and carbon is “partially positive”.





A polar covalent bond generally formed when there is a small difference (0.5 to 0.8) in 



electronegativity between the atoms. 

Questions
12. Which bond is more polar—a phosphorus-chlorine bond or a phosphorus-fluorine bond?  Explain why.

13. Consider a carbon-chlorine bond.  One atom in the bond is “partially negative” and the other atom is “partially positive”.  Which atom is which?  Explain.

14. Consider a carbon-hyrdogen bond.  One atom in the bond is “partially negative” and the other atom is “partially positive”.  Which atom is which?  Explain.

15. For the following bonds, indicate whether they are ionic (I), polar covalent (P), or nonpolar covalent (NP). Show your electronegativity comparisons to help defend your answer!


_____ a) C—P 
       _____ b) S—O 
  
_____ c) Be—O
 
_____ d) N—H 

_____ e) Mg—O 
       _____ f) H—Br      
_____ h) O—O 

_____ i) O—C—O 

1


H


2.20





3


Li


0.97





11


Na


1.01





19


K


0.91





4


Be


1.47





12


Mg


1.23





20


Ca


1.04





5


B


2.01





13


Al


1.47





31


Ga


1.82





6


C


2.50





14


Si


1.74





32


Ge


2.02





7


N


3.07





15


P


2.06





33


As


2.20





8


O


3.50





16


S


2.44





34


Se


2.48





9


F


4.10





17


Cl


2.83





35


Br


2.74





10


Ne


—








18


Ar


—








36


Kr


—








2


He


—








