A Mole
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Chemical reactions involve large numbers of reactants of extremely small size. 

The mole is used by scientists to count large number of atoms or molecules.  The mole is Latin for ‘massive heap’.  

1 mole is equal to 6.02 ( 1023 particles of a chemical, or more precisely 6.02214199 ( 1023 particles.  That is 602 214 199 000 000 000 000 000 particles.  Six hundred and two million two hundred and fourteen thousand one hundred and ninety nine million billion particles!!!

This number is known as Avogadro’s number.  The mole is the unit of an amount of substance as the gram is the unit of mass. 

Chemists don’t count a mole of a substance; instead, they do so by weighing a substance.  One mole of a chemical, say oxygen, has a mass equal to its relative atomic mass or 16g. We call this the molar mass.  Hence, one mole of magnesium has a mass of 24.3g, and, one mole of copper has a mass of 63.5g. 

To find out the number of moles of any chemical, we divide the number of particles by the number of particles in one mole, i.e. 6.02 ( 1023 particles. 

The formula for finding out the number of moles given the number of particles or the number of particles given the number of moles is as follows: 

n = N/NA       where 
n = number of moles; 

       Or

N = number of particles;
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            N

NA = number of particles in one mole. 
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Question 9.2 - If you were given 1 mole of 5¢ caoins would you be a
millionaire? Calculate how many dollars you would have.

Question 9.3 - How many atoms of oxygen are there in:

a) 1 mol of oxygen atoms

b) 1 mol of oxygen molecules (Oy)



      6.02( 1023
Here are some worked out examples (Lucarelli’s Study Guide page 61). 



Please complete SET 15 in Lucarelli’s Study Guide page 69.

Now try the following questions: (answers are hidden from view)

1. How many particles are there in 0.625 moles of calcium?

Answer: 3.76 ( 1023 calcium particles.

2. How many moles of lithium are there in 24.08 ( 1021 particles of lithium? 
Answer: 0.04 moles of lithium.

3. How many moles of sodium are there in 2 moles of sodium oxide?

Answer: 4 moles of sodium.

4. How many moles of carbonate ions are found in 4 moles of magnesium carbonate?

Answer: 4 moles of carbonate ions.

5. How many moles of oxygen atoms are there in 3.5 moles of aluminium hydroxide?

Answer: 10.5 moles of oxygen atoms.

6. How many particles of potassium are there in 36.12 ( 1023 particles of potassium 

    oxide?
Answer: 72.24 ( 1023 particles of potassium.  

7. How many particles of ammonium are there in 2.85 moles of ammonium sulfide?

Answer: 3.43 ( 1024 particles of ammonium. 

Now try the following without using a calculator to test your understanding. 

8. How many moles of sodium are there in 24.08 ( 1023 particles of sodium?
Answer: 4 moles of sodium.

9. How many moles of oxygen atoms are there in 2.5 moles of aluminium oxide?

Answer: 7.5 moles of oxygen atoms.

10. How many moles of hydrogen atoms are there in 12.04( 1023 particles of ammonia?
Answer:   6 moles of hydrogen atoms.

11. How many particles of copper are there in 3 moles of copper? 

Answer:   18.06( 1023 of copper.

n = 








