
 

  



UNIT 1.2 – THE MOLE CONCEPT 
One Mole (mol): The same as saying one dozen of something but instead of 12 it is 6.02 x 1023 

Avogadro’s Constant: 6.02 x 1023 

 This is the number of atoms in exactly twelve grams of the isotope carbon-12 (12
6C)  

 

Eg. How many atoms of hydrogen are there in 1.00 mol of methanal (HCHO) molecules? 

Answer: 1.20 x 1024  (Because 2 times Avogadro’s constant equals that) 

RELATIVE ATOMIC MASS 

Relative Atomic Mass (Ar): The weighted average mass of one atom of an element relative to one-twelfth of an 

atom of carbon-12. 

 

RELATIVE ISOTOPIC MASS 

Relative Isotopic Mass (Ir): The relative mass of each isotope ion naturally occurring element. 

 Measured relative to carbon-12 

Shown in mass spectrometer tables. 

RELATIVE FORMULA MASS 

Relative Formula Mass (Mr): The combination of all Ar values in the molecule. 

Also known as Molar Mass: The mass of one mole of a substance (g mol-1) 

 

 

  



MOLE CALCULATIONS 

𝑀𝑜𝑙𝑒𝑠 𝑜𝑓 𝑎𝑡𝑜𝑚𝑠 =  
𝑚𝑎𝑠𝑠

𝐴𝑟

 

𝑀𝑜𝑙𝑒𝑠 𝑜𝑓 𝑐𝑜𝑚𝑝𝑜𝑢𝑛𝑑𝑠 =
𝑚𝑎𝑠𝑠

𝑀𝑟

 

𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑝𝑎𝑟𝑡𝑖𝑐𝑙𝑒𝑠 = 𝑀𝑜𝑙𝑒𝑠 ∗ 𝐴𝑣𝑜𝑔𝑎𝑑𝑟𝑜′𝑠 𝐶𝑜𝑛𝑠𝑡𝑎𝑛𝑡 

EMPIRICAL FORMULAS 

Empirical formula of a compound: The simplest whole number ratio of the elements present in one molecule 

or formula unit of the compound.  

Molecular formula of a compound: Shows the actual number of atoms of each element present in a molecule. 

 

How to calculate percentage by mass: 

“Calculate the percentage by mass of sulphur in sulphuric acid, H2SO4.” 

% 𝑆𝑢𝑙𝑓𝑢𝑟 =  
𝐴𝑟(𝑆)

𝑀𝑟(𝐻2𝑆𝑂4)
∗ 100% 

=  
32.07

2(1.01) + (32.07) + 4(16.00)
∗ 100% 

= 32.69% 

If given the percentage by mass of an element in a molecule, the empirical formula can be found. 

 Si O 

Percentage by Mass 47% 100 – 47 = 53% 

Mass in 100 g 47 g 53 g 

Molar Mass 28 g/mol 16 g/mol 

Number of moles 1.68 mol 3.31 mol 

Simplest Ratio 1 2 

 SiO2  

 

MASS SPECTROMETRY 

An analytical chemistry technique that helps identify the amount and type of chemicals present in a sample by 

measuring the mass-to-charge ratio and abundance of gas-phase ions. A mass spectrum is a plot o the ion 

signal as a function of the mass-to-charge ratio. 



 

How it works: 

1. Liquids and solids are vaporised 

2. Spare electrons are hurled at the sample to knock of electrons (ionize), making the sample cations 

3. A strong electric field accelerates the ions 

4. Magnetic fields deflect the ions according to their mass (heavier ones are deflected the least) 

5. Electronic detection detects the abundance of each ion 

6. The data is then recorded as a mass spectrum 

MASS SPECTRUM 

 

 

 

Graphs the mass:charge (Relative Isotomic 

Mass) against the relative abundance. 

 

 

 

Sometimes more than one electron is knocked off during ionization creating a 2+ positive charge. This explain 

the small peaks that sometimes occur in the mass spectrum. We divide the mass at that point by 2. 

CALCUALATIONS 

𝐴𝑟 =  ∑
(𝐼𝑟 ∗ %𝐴𝑏𝑢𝑛𝑑𝑎𝑛𝑐𝑒)

100
 


