
NOTES ON CHAPTER 5
ATOMS AND BONDING

5.3  Covalent Bonds



The chemical bond formed when two atoms share electrons is called covalent bond.

IONIC BONDS usually form between a metal and nonmetal.
COVALENT BONDS usually form between atoms of nonmetals.

The force that holds atoms together in a 
covalent bond is the attraction of each atom’s 
nucleus for the shared pair of electrons. 

The two bonded atoms form a 
molecule – a neutral group of 
atoms joined by a covalent bond.

The number of covalent bonds that a nonmetal atoms can form equals the 
number of electrons needed to make a total of eight.   (H only needs 2.)



Try F and H;  C and H; H and O;  2 Cl; and N and H.



Often, in a covalent bond, two atoms will form 
double (sharing 2 pairs) and 
triple bonds (sharing 3 pairs).  

Try illustrating 2 O, C and 2 O, 2 N.

Want a challenge?  
Try 2C and 4 H.



A molecular compound is composed of molecules whose atoms are covalently bonded.  
These compounds, when compared to ionic compounds
  1)have lower melting points and boiling points and 

2)they do NOT conduct electricity when dissolved in water.

The forces between molecules are much weaker than the forces between ions in 
an ionic solid.  Less heat must be added to molecular solids to separate the 
molecules and change the solid to a liquid.  That is why most familiar compounds 
that are liquids or gases at room temperature are molecular compounds.

Most molecular molecules do not conduct electricity because there are no 
charged particles to move to create a current.  Therefore, materials such as 
plastic and rubber make good insulators because they are molecular 
substances. Pure water is not a good conductor.  Neither are table sugar or 
alcohol dissolved in pure water.  



Atoms of some elements pull more strongly on shared electrons than do atoms of 
other elements.  As a result, the electrons are pulled more toward one atom, causing 
the bonded atoms to have slight electrical charges.



If two atoms pull equally on the electrons, neither atom becomes charged.  A 
covalent bond in which electrons are shared equally is a nonpolar bond.



It makes sense that a molecule with nonpolar bonds will itself be nonpolar.  
However, a molecule may contain polar bonds and still be nonpolar overall.

In carbon dioxide, the oxygen atoms 
attract electrons much more strongly 
than carbon does,  making the bonds 
polar.  The carbon dioxide molecule has a 
straight line shape.  The two oxygen 
atoms pull with equal strength in 
opposite directions.  The attractions 
cancel out and the molecule is nonpolar.

In a water molecule, the two 
hydrogen atoms are at one 
end of the molecule, while 
the oxygen atom is at the 
other end.  The oxygen 
atom attracts electrons 
more strongly than do the 
hydrogen atoms.  The 
oxygen end then has a slight 
negative charge and the 
hydrogen end has a slight 
positive charge.



The negatively charged oxygen ends of the polar water molecules attract the 
positively charged hydrogen ends of nearby water molecules.  This attraction pulls 
water molecules toward each other, creating surface tension.

You won’t find that kind of attraction 
between nonpolar molecules, such as carbon 
dioxide.



The molecules in oil are nonpolar, and 
nonpolar molecules have little 
attraction for polar water molecules. 

The water molecules are attracted 
more strongly to one another than to 
the molecules of oil.  Thus, water stays 
with water, and oil stays with oil.



If you add detergent to oil and water, it will help the two to mix.  This is because one end of a 
detergent molecule has nonpolar covalent bonds, and the other end includes an ionic bond.  
The nonpolar end mixes easily with the oil, and the charged ionic end is attracted to polar 
water molecules, so the detergent dissolves in water.


