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Ions 

An ion is an atom or group of atoms, which has gained or lost electrons. 
Elements are most stable when the outer energy level (valence shell) is full. The first energy level needs 2 
electrons to be stable. The other energy levels need 8 electrons to be stable.  
Elements can lose or gain electrons when they react with other chemicals to form ions and achieve stability. 

 
 
Ions form when atoms gain or lose electrons.  
 
Ions are atoms or groups of atoms with electrical charges. Ions normally form in pairs of atoms when one or 
more electrons are passed between them. Depending on how many electrons are present in the outside energy 
level or how many are “missing” determines the total number of electrons transferred. 
Atoms that lose electrons form positively charged ions, or cations. 
Atoms that gain electrons form negatively charged ions, or anions.  
 

 
 

           Ionic Compounds                          
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Ion configuration 
If an atom has the same number of electrons as it does protons, then it will be neutral. A negative ion will have 
more electrons than protons. A positive ion will have less electrons than protons. 
  

Atomic Number Number of protons Number of electrons Electron arrangement 

F- 9 9 10 2,8 

Ne 10 10 10 2,8 

Mg2+ 12 12 10 2,8 

 
 
Positive ions 

 
 
Negative ions 

 
 
The (last) number of the group on a periodic table gives the number of electrons in the outside Energy Level. If 
there is 3 or less, in groups 1,2 or 13 then electrons will be lost to form positive ions. 
If there is 5, 6 or 7, in groups 15, 16 or 17 then electrons will be gained to form negative ions 
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Compounds 
 

  
 
Ionic Bonding occurs when electrons transfer from one atom to another to form ions and the resulting negative 
and positive ions hold together with electrostatic attraction. This type of bonding occurs when a metal and non-
metal react and there is a transfer of electrons to form ions. The ions then combine in a set ratio to form a neutral 
compound with negative and positive charges balanced out. 

 

Naming Compounds 

 

 

 

 

Compounds form from two or more different elements 
bonded together (in the form of atoms or ions) 
Ionic compounds are the product of chemical reactions 
between metal and non-metal ions. Ionic compounds are 
made up of a fixed ratio of cations and anions. They exist in 
huge structures in a lattice structure. We call these structures 
crystals.  

Compounds are neutral substances. For ionic compounds, 
the charges of the positive ions are balanced by the charges 
of the negative ions.  
 

A compound is named after the atoms or ions that make it up. 
Many compounds are made up of ions, a positive and negative 
ion bonded together known as ionic compounds. Other 
compounds are made up of atoms bonded together. 

All compounds are neutral and have the same total number of 
protons as the total number of electrons. Some compounds 
have common names such as water. 

Ionic compounds (made of ions bonded) have names of two 
parts. The positive ion (Metal) is first then followed by the 
negative ion (non-metal). The compound sodium chloride is 
made of a sodium ion bonded to a chloride ion. 
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Chemical compound formula  

 

Elements in a compound combine in fixed amounts. It is possible to write a formula for a compound.  
A formula tells you the type of atoms that are in a compound and the number of each atom. 

 

 

Positive Ion chart   - Light shaded ions will be more commonly used in class 

 

Elements in a compound combine in fixed amounts. It is possible to write a 
formula for a compound. Each compound has a chemical formula indicating the 
proportions of each combined element. 

This formula for water (H2O) tells us that there are 2 Hydrogen atoms and 1 
Oxygen atom in a molecule of water 
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Negative Ion Chart  

 

Visual ion Chart 
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The visual method for balancing compounds  
 

 

 
If we want to form a balanced ionic compound, then 
each space in the positive ion must be filled by a tab 
from the negative ion. In this case 2 chloride ions are 
needed for each copper ion to form copper chloride. 
 

Cross and Drop method for balancing compounds 
 

 
 

 

Charged ions make neutral Ionic Compounds (Extension) 

The formula for magnesium oxide is MgO made of Magnesium ion has a charge of +2 and oxide ion has a 
charge of –2.  

 

 

 

The formula for aluminium oxide is Al2O3 but the Aluminium ion has a charge of +3, and oxide ion has a 
charge of -2. 

 

A compound overall must have no charge. 
Therefore, the +2 charge of magnesium ion 
cancels out the –2 charge of oxide ion and 
so the ratio of ions is one to one.  

The charge on the ions arises, as magnesium 
must lose two electrons in order to have a 
full outer energy level and gets a charge of 
+2, and oxygen must gain two electrons in 
order to have a full outer energy level and 
gets a charge of –2. 

 

A compound overall must have no charge. Two 
aluminium ions with a combined charge of +6 are 
required to cancel out the charge on three oxide 
ions with a combined charge of –6.  

The charge on the ions arises as aluminium must 
lose three electrons in order to have a full outer 
energy level and gets a charge of +3, and oxygen 
must gain two electrons in order to have a full 
outer energy level and gets a charge of –2 
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1. The diagram shows an ionic compound forming. In your own words describe what is occurring and label 
particles. 

               positive ion                    metal atom                 negative ion                non-metal atom 
 

 

2. Count the number of atoms in each of the following formula and write them down. 

K2CO3                                               K                 C                  O 

Ca(OH)2                           Ca                O                 H 

Zn(NO3)2                                       Zn                N                 O 

Al2(SO4)3                                        Al                 S                  O     
 

3. Name these following ionic compounds 

Formula Name Formula Name 

CuSO4 
 

AgNO3 
 

ZnCl2 
 

NH4

+Cl 
 

Pb(NO3)2 
 

FeCO3 
 

Mg(OH)2 
 

NaS 
 

           Ionic Compounds                                         Review   
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4. Combine the following ions and write the compound formula (visual method) 

 

5. Combine the following ions and write the compound formula (cross and drop method) 

Cu2+ SO4
2- Zn2+ CO3

2- Pb2+ NO3
- Al3+ SO4

2- 

    

Mg2+ S2- NH4
+ Cl- Fe3+ CO3

2- K+ O2- 

    

Ca2+ NO3
- Al3+ Cl- Fe2+ SO4

2- Mg2+ HCO3
- 

    

 


