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Stoichiometry

The study of the quantitative relationships or ratios between two or 
more substances undergoing a physical change or chemical change 
(chemical reaction). 
The word derives from the Greek words: stoicheion (meaning 
"element") and metron (meaning "to measure").

Avogadro's Constant: 
The Avogadro constant, named after scientist Amedeo Avogadro, is 
the number of constituent particles, usually atoms or molecules, that 
are contained in the amount of substance given by one mole. 
Equal to 6.023 × 1023



Mass and mole

✘ Atomic mass:
✘ Atomic mass unit:
✘ Relative atomic mass:
✘ Relative molecular mass:
✘ Relative formula mass: 

✘ One mole is defined as the amount of substance 
containing as many elementary entities (atoms, 
molecules, ions, electrons, radicals, etc.) as there are 
atoms in 12 grams of carbon-12 (6.023 x 1023). 



Molar mass and number of moles

The molar mass (M) of a substance is numerically 
equivalent the the molecular mass but in grams.

E.g MH2O = (2x1)+(16) = 18g

If we have a certain quantity of a compound we can work 
out how many moles are in it  using

n=m/M
Where n = number of moles, m =mass of sample and 
M = the molecular mass of that substance.



Example calculations

http://www.youtube.com/watch?v=Ik4zE8lXWs8


Empirical Formula

A formula that gives the simplest whole-number 
ratio of atoms in a compound.

We can use the % composition of a compound to 
determine the empirical formula.

The empirical formula is often the same as the 
molecular formula but it doesn't have to be



Hydrates
✘ A compound that absorbs water molecules from its 

environment and includes them as part of its structure. 
✘ The water molecules either stay intact inside the 

compound or partially break up into their elements.
✘ Hydrates are named by the ionic compound followed by a 

numerical prefix and the suffix “-hydrate. ” The “· nH2O” 
notation indicates that “n” loosely bonded water 
molecules are associated per formula unit of the salt.

✘ The water absorbed is called the water of crystallisation.



Hydrates

http://www.youtube.com/watch?v=RPWkndwt2FA
http://www.youtube.com/watch?v=m1VQYo7tfOc


Percentage composition

If we know the formula of something we can work 
out the % composition by mass 

http://www.youtube.com/watch?v=xbEeyT8nK84


Empirical formula from percentage composition

If we know the 
percentage composition 
of a molecule we can 
determine the empirical 
formula. If we also 
know the molecular 
mass / molar mass we 
can determine the 
molecular formula

http://www.youtube.com/watch?v=JeSSucG-CVw


Concentration (molarity)

c=n/V also written as M=n/V
Where c is concentration (also called Molarity M); 
n is number of moles of solute, V is volume of 
solvent. UNITS are mol.dm-3 (1 dm3 = 1 litre)

Since n=m/Mr then c= m/ MrV
Where m is mass of solute and Mr is the relative 
molecular mass (molar mass) of the solute

http://www.youtube.com/watch?v=xsma3KjKPx8


Molar ratios in equations

http://www.youtube.com/watch?v=3zmeVamEsWI


Molar Gas Volume

Avogadro’s Hypothesis:
At standard temperature and 
pressure (0 °C and 1 atm) 
equal volumes of any gas will 
have the same number of 
particles. 

Number of particles = 1 mole
Volume = 22.4 dm3

http://www.youtube.com/watch?v=UCmYSIjOnUA


Theoretical Yield (based on molar ratio) and % Yield

In a reaction the actual yield will 
depend upon the limiting reagent 

http://www.youtube.com/watch?v=nZOVR8EMwRU
http://www.youtube.com/watch?v=jtAj0s203CI

