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     Chemical Bonding 

Compound: made up of 2 or more different elements combined together chemically 

 

A chemical bond is the attractive force that holds atoms together 

 

Octet Rule:  

• was proposed to predict how elements combine together to form compounds 

• states that when bonding occurs, atoms reach an electron arrangement with 8 electrons 

in the outermost shell 

• so when elements react they form compounds and the atoms as a result tend to change 

their electron arrangement to try and have 8 electrons in the outer shell/energy level 

• exceptions: transition elements don’t necessarily have 8 electrons in their outer shell 

and elements near helium in the periodic table will tend to have only 2 electrons in their 

outer shell 

 

Ion: is a charged atom or group of atoms occurs when an atom gains or loses electrons  

 

Ionic Bond: 

• force of attraction between oppositely charged ions within a compound 

• group I tend to lose 1 electron to have 1 + charge 

• group II tend to lose 2 electrons to have 2 + charges 

• in a + ion there are more protons, positive ions are also called cations 

• negative ions are called anions 

• groups VI and VII tend to gain electrons 

• when the ions are formed they are attracted together to give the ion bond 

• diagrams to represent the ionic bonds can be using dots and crosses or the Bohr type 

that uses the energy levels and electrons are put onto them 

• as we are generally concerned with only the outer shell the Bohr type is not often used 
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Sodium loses an electron to form the sodium cation (Na+) 

 

 

 

 

Oxygen gains 2 electrons to form the oxide anion (O2-) 
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• Metals lose electrons to another atom and become positively charged ions. 

• All non-metals gain electrons from another atom to become negatively charged ions. 

• Ionic bonds form when a metal atom transfers its outermost electron(s) to a non-metal 

atom, forming oppositely charged ions. 

• The positive and negative charges are held together by the 

strong electrostatic attraction between the opposite charges. 

• This is what holds the ions in ionic compounds together. 

 

Diagram showing the electron transfer from Na to Cl, an electrostatic attraction is 

created between the ions 
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Formula of Ionic Compounds: 

• for the exam, know how to write the formula of ionic compounds for the first 36 

elements. 

• remember that an ionic compound has no net charge so there must be the same number 

of positive charges as negative charges 

• ionic compounds are generally formed between the elements of groups I and II the 

metals and the groups VI and VII the non metal 

• transition metals have variable valency 

• generally, metals tend to lose electrons and non metals gain electrons 

• it is not possible to predict the group ions from the periodic table so learn them off from 

the table 

• a compound that ends in ide, has 2 elements ie KCL potassium chloride, magnesium 

oxide MgO 

• a compound ending in ate, has oxygen as well as 2 other elements, ie magnesium 

sulphate MgSO4, potassium nitrate KNO3 
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Name  Formula Charge 

Hydroxide ion 

Nitrate ion 

Hydrogencarbonate ion 

Permanganate ion 

OH- 

NO3- 

HCO3- 

MnO4- 

 

1 negative 

Carbonate ion 

Chromate ion 

Dichromate ion 

Sulfate ion 

Sulfite ion 

Thiosulfate ion 

CO3 
2- 

CrO4 
2- 

Cr2O7 
2- 

SO4 
2- 

SO3 
2- 

S2O3 
2- 

 

2 negative charges 

Phosphate ion PO4 
3- 3 negative charges 

Ammonium ion NH 4 
+ 1 positive charge 

 

 

Ionic Covalent 

High melting point Low melting point 

High boiling point Low boiling point 

Solid at room temperature Liquid or gas at room temperature 

Conducts electricity when dissolved in water 

or molten 

Does not conduct electricity 
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Sub Atomic Particles in Ions 

• Recap: the atomic number is equal to the number of protons and the mass number is 

equal to the number of protons plus neutrons. 

• Atoms are neutral entities so the number of electrons and protons is the same, but this 

is not the case for ions. 

• For the subatomic particles in an ion: 

• Use the atomic number to work out how many electrons the atom started off with. 

• Use the charge on the ion to calculate the number of electrons in the atom and then 

add the electrons gained or subtract the electrons lost. 

Example: 

✓ Mg2+ has a 2+ positive charge, so it has 2 electrons less than protons. 

✓ The atomic number of Mg is 12 

✓ That means, it must have 10 electrons: 12 – 2,  12 protons and 24 – 12 = 12 neutrons. 

 

 

 

 

 


