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Types of Chemical Bonds Reading Activity 

There are three different types of chemical bonds. Let’s take a look at each bond type in more detail. 
The most important things to know about each intramolecular bond are: 

1. The type of atoms the bond exists between. 
2. What the electrons are doing in the bond. 
3. The properties that a substance with these bonds will have. 

Read each passage below about each bond type and answer the questions/complete the table that follows. 
 

A. METALLIC BONDS 
A metallic bond will only form between atoms of the same 

metal element. Ex: A piece of aluminum foil has metallic bonds 
between its millions of Al atoms.  

The atoms of metals have few—usually no more than 
three—valence electrons. These valence electrons are free to 
move throughout the metal solid, producing positively charged 
metallic ions. Such electrons are described as mobile or de-
localized electrons. Thus the particles in a metal are positive ions 
surrounded by a “sea of mobile electrons” that can move from 
one atom to another. You can think of metallic bonds as a sea of 
mobile valence electrons surrounding relatively stationary positive 
ions.  
 Metallic bonds are strong. They strength of any bond depends on the strength of the attractive 
forces between positively and negatively charged particles. The strong bonds of metals results from 
the attractions of all the positive ions for the electrons surrounding them. This tends to produce a rigid 
solid with a definite shape. Considerable energy is required to overcome these attractive forces—that 
is, to liquefy a solid. Thus metals, as a rule, have high melting points. The mobile electrons account for 
the luster of metals and for their ability to conduct heat. The mobile electrons also account for the 
ability of metals to conduct electricity. (An electric current is simply the flow of electrons through a 
wire.)  

 

(a) What type of atoms will metallic bonds be found between? 

(b) The electrons in a metallic bond can be describe as ________________ (shared/transferred/mobile) 

(c) Another phrase used to describe a metallic bond is “positive metal ions immersed in a sea of 

_____________________________” 

(d) Let’s explain how the electrons in a metal become free…. 

• Metals have ______ (low/high) numbers of valence electrons  

• Metals have ______ (low/high) ionization energies which means the electrons are easily 

removed and not held very tightly to the atom. 

• Once the electrons become loose they can _________ from one atom to another within a metal  

(e) Since metals have moving electrons they are ___________________(good/poor) conductors. 



B. IONIC BONDS 
Ionic bonds occur whenever a metal atom and nonmetal atom react. 
Metal atoms have low electronegativity values and will easily lose 
electrons. Nonmetal atoms have high electronegativity values and easily 
gain electrons. The difference in electronegativity between the metal and 
nonmetal is large, usually 1.7 or greater. This causes the atoms to transfer 
their valence electrons when bonding.  

The metal atom loses its valence electrons to the nonmetal atom. The 
metal forms a positively charged ion and its’ radius decreases. The 
nonmetal forms a negatively charged ion and its’ radius increases. The 
force of attraction that holds the oppositely charge ions together is called 
an ionic bond. The ions formed usually have electron configurations 
identical to those of noble gases.  

In the solid phase, ionic compounds are held together by very rigid, 
fixed crystalline structures. Ionic solids are poor conductors of electricity and have high melting points 
because the ions cannot move. When ionic solids are melted or dissolved in water, the ions become 
free to move about and are therefore capable of conducting electricity. 
 Salts are the most common examples of ionically bonded substances. They can be defined as a 
metal bonded to a nonmetal (binary salts) or a metal bonded to a polyatomic ion (ternary salts). 
Examples of binary salts are: NaCl, MgS or FeBr2. Examples of ternary salts are KNO3

 and CaCO3. 
 
 
 
 

 

(f) What type of atoms will ionic bonds be found between? 

 

(g) The electrons in an ionic bond can be described as a ________________ (sharing/transfer) of 

electrons. 

 

(h) The electronegativity difference of the two atoms in the bond will be _________________ 

____________________________________ 

 

(i) What causes the ions in an ionic compound to be attracted together? 

 

(j) Why do all atoms want to form an electron configuration similar to a noble gas? 

 

 

 

 

 



C. COVALENT BONDS 

In ionic bonding, electrons leave metallic atoms to join nonmetallic atoms. Very often however, two 
nonmetal atoms combine in such a manner that electrons are shared. This is because nonmetal atoms 
have high electronegativity values and both prefer to gain electrons for stability. This means they must 
compromise and share valence electrons. The unpaired electron from each atom’s valence shell can now 
pair together and form a bond of 2 valence electrons. This means that the atoms are sharing electrons. 

The shared electrons occupy the valence shells of both atoms at the same time. The attractive force 
produced as a result of shared electrons is called a covalent bond. In covalent bonds the atoms acquire a 
stable octet of valence electrons by sharing their electrons with other atoms. In a covalent bond there are 
no ions formed. Covalent bonds can form in 3 ways. The type of bond formed depends upon the 
electronegativity of the atoms. 

 
 
 
 

NONPOLAR COVALENT BONDS    POLAR COVALENT BONDS 

Nonpolar bonds are formed when two of the  Polar bonds are formed when two different 

same nonmetal atoms join to share electrons  nonmetal atoms join to share electrons unequally. 

equally. Since the electronegativity (EN) of   Generally, the electronegativity (EN) difference 

the atoms will be the same, each atom will   between the two atoms will be between 0 and 1.7.  

have an equal attraction for the shared   due to slightly different EN values the atoms will  

electrons in the bond. Therefore the bond is   have unequal attractions for shared electrons. 

described as an equal or symmetrical sharing  The atom with the higher electronegativity value   

of electrons. In a nonpolar covalent bond there is a  will attract the electrons more strongly, causing the 

symmetrical electron cloud. (See above picture)  electron cloud to be larger on its side of the  

molecule. (See above picture) 

 

Answer each question based on the 
reading 

NONPOLAR COVALENT BONDS POLAR COVALENT BONDS 

What kind of atoms will this bond 
exist between? 

 
 
 

 

Describe the electrons in this bond.  
 
 

 

What will the electronegativity (EN) 
difference be between the two 
atoms in the bond. 

  

Draw a diagram of the electron cloud 
in each bond. (Hint: The cloud is 
larger around the more 
electronegative atom) 
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Using electronegativity values and types of elements, Identify the type of chemical bonding present in each 
substance below as metallic, ionic or covalent:  

METALLIC- One type of metal atom only, EN diff is N/A. 
IONIC- EN diff of 1.7 or greater. 
POLAR COVALENT- has a EN diff 

NONPOLAR COVALENT- EN diff of 0. 
 
Example: CO2 Carbon EN= 2.6,  Oxygen EN = 3.4; EN diff= 3.4-2.6 = 0.8; polar covalent bond 
 

1. HCl:      7.   CO: 
2. NaF:      8.   CuS: 
3. F2:       9.   H2O: 
4. SO3:      10.  SrCl2: 
5. MgO:      11.   Au: 
6. Ag:       12.   NO2: 


