[bookmark: _GoBack]Composition by mass from combustion data
1. Worked examples 1.13 An organic compound, A, contains only carbon and hydrogen. When 2.50 g of A burns in excess oxygen,  8.08 g of carbon dioxide and 2.64 g of water are formed. Calculate the empirical formula.





2. An organic compound, B, contains only carbon, hydrogen and oxygen. When 1.46 g of B burns in excess oxygen, 2.79 g of carbon dioxide and 1.71 g of water are formed.
a.  What is the empirical formula of B?
b.  If the relative molecular mass is 92.16, what is the molecular formula of B?







Reacting masses and volumes
Learning objectives 
• Solve problems involving masses of substances
• Calculate the theoretical and percentage yield in a reaction 
• Understand the terms limiting reactant and reactant in excess and solve problems involving these
There are three main steps in a moles calculation. 
1. Work out the number of moles of anything you can. 
2. Use the chemical (stoichiometric) equation to work out the number of moles of the quantity you require. 
3. Convert moles to the required quantity – volume, mass etc.
Example: Consider the reaction of sodium with oxygen: 4Na(s) + O2(g) → 2Na2O(s) 
a. How much sodium reacts exactly with 3.20 g of oxygen? 
b. What mass of Na2O is produced?
Number of moles of oxygen = = 0.100 mol
the coefficients in the chemical (stoichiometric) equation tell us that 1 mol O2 reacts with 4 mol sodium. Therefore 0.100 mol O2 reacts with 4 × 0.100 mol sodium, i.e. 0.400 mol sodium.
convert the number of moles to the required quantity, mass in this case: mass of sodium                  = 0.400 × 22.99 = 9.20 g
Masses may also be given in kilograms or tonnes. 1 kg = 1000 g 1 tonne = 1 × 106 g Before working out the number of moles, you must convert the mass to grams. To convert kilograms to grams, multiply by 1000; to convert tonnes to grams, multiply the mass by 1 × 106.
Solve the following 
1. Consider the following equation: 2NH3 + 3CuO → N2 + 3H2O + 3Cu
 If 2.56 g of ammonia (NH3) is reacted with excess CuO, calculate the mass of copper produced.




2. The following equation represents the combustion of butane: 
2C4H10(g) + 13O2(g) → 8CO2(g) + 10H2O(l) 
 If 10.00 g of butane is used, calculate the mass of oxygen required for an exact reaction.

                                                  Use the formula  








Reading : What can a balanced chemical equation tell us about a reaction?
Calculating the yield of a chemical reaction and limiting reactant 
In any commercial process it is very important to know the yield (the amount of desired product) of a chemical reaction. For instance, if a particular process for the preparation of a drug involves four separate steps and the yield of each step is 95%, it is probably quite a promising synthetic route to the drug. If, however, the yield of each step is only 60% then it is likely that the company would look for a more efficient synthetic process.
Imbalanced relationships affect finite resources, both locally and globally. 
All of the resources we use in chemical reactions are in finite supply, but some will be rarer in terms of natural abundance and more expensive. Most reactants in chemical processes are typically less expensive or less finite resources, and are said to be “in excess”. It is fundamentally important that we understand the stoichiometric amounts of the reactants required for a given reaction, so that a valuable finite resource is the limiting reactant. A limiting reactant determines the amount of product resulting from a chemical reaction. By designing a method that attempts to completely consume the limiting reagent in the reaction, we minimize wasting valuable resources.

