
Relative formula mass Mr

Mass number = number of protons + number of neutrons
Atomic number = number of protons
Neutron number = mass number – atomic number

The mass of a molecule is called the relative formula mass, 
Mr. This is calculated by adding up the relative atomic 
masses of all the atoms in the molecule.

Moles and Reacting Masses

Concentration continued…
Measuring the EXACT volumes of acid and alkali 
that are needed to react together.  What is 
this reaction called? NEUTRALISATION

H+ + OH-
→ H2O

AQA Science: Quantitative chemistry

Conservation of mass
Mass is never lost or gained in chemical reactions. We 
say that mass is always conserved. In other words, the 
total mass of products at the end of the reaction is 
equal to the total mass of the reactants at the 
beginning. 

Balancing equations rules
• Never change the chemical 

formula 
• Total number of reactants 

must equal total number of 
products

• Never put a small number 
yourself

• The big number in front applies 
to all the atoms in the 
compound/element

• The small number behind an 
element applies to that 
element only

• Use big numbers only and start 
with 2

Examples of Mr below: 
H2SO4 →Mr = (1x2=2) 
+ 32 + (16x4=64)  = 98 
Ca(OH)2 →Mr = 40 + 
(16 x 2=32) + (1 x 2=2) 
= 74 
Mg(HCO3)2 →Mr = 24 + 
(1x2=2) + (12x2=24) + 
(16x6=96) = 146 
Al2(SO4)3 →Mr = 
(27x2=54) + (32x3=96) 
+ (16x12=192) = 342 

One mole of a substance contains 
the same number of the stated 
particles, atoms, molecules or ions 
as one mole of any other substance.
The number of atoms, molecules or 
ions in a mole of a given substance 
is the Avogadro constant which is 
6.02 x 1023 per mole.

Formula to 
calculate moles

The rules for working out reacting 
masses & example:

Limiting 
Reactant (LR)
Is the reactant 
that gets used 
up first in a 
reaction. This is 
the reactant that 
is NOT in excess.
Therefore, the 
amounts of 
product formed 
in a chemical 
reaction are 
determined by 
the LR

One mole of any gas has a volume of 
24 dm3 or 24,000 cm3 at rtp (room 

temperature (20oC) and pressure (1 
atmosphere) ). This volume is called 

the molar volume of a gas.

The concentration of a solution is usually expressed as  
the amount of solute (mol) dissolved in a given 
volume (dm3) of solution. 

Volume of Gases
The equations to calculate concentration:

Concentrations

*  to convert cm3
→ dm3, divide by 1000 (0.001 dm3)

*  to convert dm3
→ cm3, multiply by 1000 (1000 cm3)

Titrations (TRIPLE ONLY)

Measuring to the meniscus
You can measure the
exact volumes of acid
and alkali needed to
react with each other
using a technique called
titration. The point at
which the acid and alkali
have reacted completely
is called the end point
of the reaction. You
judge when the end
point has been reacted
using an acid/base
indicator.

such as Phenolphthalein
Indicator. It turns
colourless in an neutral
solution and pink in an
alkaline solution.

http://www.bbc.co.uk/education/guides/zysk7ty/revision/4#glossary-zyjfkqt
http://www.bbc.co.uk/education/guides/zysk7ty/revision/4#glossary-z64rjxs
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Yield Industrial processes –
Industrial processes need as high a percentage 
yield as possible, because this:
1) Reduces the waste of reactants
2) Reduces the cost of the process

Atom Industrial processes  –
Industrial processes need as high an atom 
economy as possible, because this:
1) Reduces the production of unwanted products
2) Makes the process more sustainable
3) Conserve the Earth’s resources and minimise 
pollution

Percentage yield and Atom economy (TRIPLE)

Titrations continued…Carrying out a titration
1. First wash the pipette with distilled water, then with

some alkali. Empty alkali into a conical flask.
2. Add a few drops of indicator to the conical flask. Swirl
3. Rinse a burette with distilled water and then with

some acid. Acid added to burette, starting volume of
acid is read accurately.

4. Record the reading on the burette. Open tap to
release a bit of acid into flask, swirl.

5. Repeat step 4 until acid in burette has almost run in,
then add one drop at a time. Neutralisation occurs.
The volume of acid recorded.

6. Repeat 3 times. Discard anomalous results. Repeat
the titrations until two results are within of 0.1 cm3

each other. These precise results are called
concordant. Calculate a mean.

7. Calculate the concentration of the acid or alkali.

• A volumetric pipette is used to accurately measure a volume
of an alkali.

• A pipette filler is used to draw solution into the pipette
safely.

• Neutralisation is a change in colour when acid and alkali
have been mixed = titration is complete.

• Titre is the volume recorded from a burette


