Stoichiometry
The Mole
In Chemistry we’re not often dealing with just one atom at a time. Therefore we need a term that will define a group of atoms. Chemists decided on THE MOLE

Mole (mol)

Definition: The mass in grams of 1 mol of an element/compound is numerically equal to the atomic mass/molecular mass

12g of C-12 contains 1 mol of particles

1 mol = 6.022E23 particles – Avagadro’s Number
Ratios – it’s all about the ratios!

How many moles of H are combined with 3.6 moles of C in CH4 (Methane) if we have 4 moles of methane?

We know… 1 mol C/4mol H = 3.6molC/x mol H

Therefore 1 mol C = 4 (3.6 mol C)

x = 14.4mol H

Percentage Composition

· list of relative percentage by ‘mass of elements’ in a compound

· if you’re given percent compositions, assume you have a 100g sample and then you’ll have a mass for each element

A sample of ammonia contains 82%N and 1.8% O (Assume 100g therefore 82g N and 18g O)

What is the percent composition of all atoms in Csub6Hsub12Osub6?

1. Find Molecular Mass… = 180.157g/mol

2. Take mass of each element over the total mass of the molecule and times by 100 for % composition

Empirical Vs. Molecular Formula

A formula such as NHsub2 where the Numbers of atoms are the smallest possible is called the EMPIRICAL formula

In contrast the Molecular formula shows the true number of atoms of each kind

NHsub2 could be Nsub2Hsub4 or Nsub3Hsub6 – Molecular Formulas

Finding the Empirical Formula

1. Find the number of moles for each Element

2. Whole numbers are needed to get the formula therefore divide number of moles by the smallest value. E.g. if you have 1.22mol and 2.45mol, divide 1.22mol by 1.22mol and 2.45 mol by 1.22mol. The result will be one and about 2. 

Finding the Molecular formula

1. Find the molecular mass of the compound of the empirical formula

2. Compare it to the molecular mass given. E.g. if the molecular mass of the compound is 81.7g/mol and 163g/mol is the given, divide 163 by 81.7

3. The result is 2, therefore times the empirical formula by 2. (E.g if the empirical formula was BClsub2, the molecular formula will be Bsub2Clsub4)

Limiting Reactants
Chemists often mix more reactant into a reaction than is required. This ensures that the other is used up completely

Finding the limiting reactant:

1. Divide the number of moles of the first reactant by the coefficient

2. Divide the number of moles of the second reactant by it’s coefficient

3. The smallest number that results is the limiting reactant

Percent Yield

Actual yield/theoretical yield X 100 = Percent Yield

Theoretical Yield: What you should get

Actual Yield: What you actually obtained
