MATHS AND STATS

4

STOICHIOMETRY

Suppose that you are given a chemical equation where the mass of a reactant is provided.

Your task is to find the mass of a product on the other side of the equation.

To do this you use the mole ratio from your balanced
chemical equation, and these formulas from your triangle:

mass [g] Mass
moles [mol] =
molar mass [g/mol] (g)
mass [g] = moles [mol] X molar mass [g/mol]
Molar
Moles mass
(mol)
Remember, molar mass is found in the periodic table! (g/mol)
The Plan
Mass Mass
of reactant of product
Step 1 Step 3
Use A\ Use A
(mass — moles) (moles — mass)
Step 2
Moles Use mole ratio from balanced equation Moles
of reactant of product
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Stoichiometry

Example
Consider the following decomposition reaction: 2KCl05 (s) — 2KCI (s) + 30, (g)

How many grams of oxygen gas are formed when 2 grams of KC10; decomposes?

Step 1.
Using the periodic table, we combine the molar mass of each element in the reactant to obtain

molar mass of KC10; = (1 x 39.1) + (1 x 35.45) + (3 X 16) = 122.55 g/mol.

Using the triangle, we can calculate the number of moles in 2 grams of KClO5 as follows:

2 [g]
les of KCIO; = = 0.01 1.
moles of KC10; 122.55 [g/mol] 0.0163 mo

Step 2:

The balanced chemical equation gives a conversion factor ofﬂ from which we find

2 mol KCl103
3 [mol 0, ]
moles of 0, = 0.0163 [mol KCIO3] X ——————=—— = 0.0245 mol.

2 [mol KCIO;]

Step 3:

Using the periodic table, we combine the molar mass of each element in the product to obtain
molar mass of 0, = 2 X 16 = 32 g/mol.

Using the triangle, we can calculate the mass of 0.0245 moles of O, as follows:

mass of 0, = 0.0245 [mol] x 32 [g/mol] = 0.7834 g.

We therefore conclude that 2 grams of KCIO; decomposes to form 0.8 grams of O, (to 1 s.f.).
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