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TOPIC 09: Stoichiometry of Solutions 
 
 
Volumetric analysis and moles 
 
Chemical reactions are often carried out between substances that are in solution (dissolved in a solvent, 

usually water). The concentration of a solution can be measured in terms of the number of grams of the 

solute (solid) that has been dissolved in a particular volume of the solution (where water is usually the 

solvent), or more usually, in terms of the number of moles of the solute in a particular volume of the 

solution. 

 

The method of expressing the concentration of a solution in units of mol L-1 is the most common (and 
most useful) and is referred to as molarity (M). So, for example, a solution that has a concentration of 

0.250 mol L-1 can be referred to as 0.250 M solution, or a 0.250 “molar” solution. When concentration is 

measured in mol L-1, or M, and volume in L, then, for solutions; 

 

Task 9a 

 

1. What mass of solute (solid sodium carbonate) must be used in order to prepare 275 mL of 1.20 
mol L-1 sodium carbonate solution? 

 
2. A sample of copper (II) sulfate pentahydrate with a mass of 8.512 g is dissolved in 500.0 mL of 

water. A 25.00 mL portion completely reacts with 20.00 mL of a 0.1702 mol L-1 solution of 
iodide ions. In what molar ratio do Cu2+ and iodide ions react? 

 
Questions #3-4 require balanced equations before they can be solved. 
 
3. Carbonates, in the form of antacid tablets, can be used to neutralize stomach acid. 25.0 mL of 

0.100 mol L-1 sodium carbonate solution completely reacts with 35.3 mL of HCl in such a 
simulated neutralization. What is the concentration (molarity) of the acid? 

 
4. Some metals will react vigorously with acids to produce hydrogen gas. What mass of zinc 

metal, will react completely with 75.0 mL of 0.200 mol L-1 sulfuric acid? 
 

Moles (concentration) (volume)=
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Dilution 
 
Often, solutions are prepared by adding water to (diluting) more concentrated ones. For example, if 4.0 L 
of a 2.0 M solution was required, it could be made by diluting some 10. M solution. Calculations involving 

dilution problems involve three steps. 

 

1. Calculate the number of moles present in the final, diluted solution, by applying moles = 

(concentration) (volume). 

2. Calculate the volume of the starting, more concentrated solution that supplies this number of 

moles by applying moles = (concentration) (volume). 

3. The volume of water that must be added to the concentrated solution is simply the difference 
between the volume of the final, diluted solution and the volume of the concentrated solution. 

 
Worked Example 
 

Calculate the volume of water that must be added to prepare 2.0 L of 3.0 M KOH from a stock solution 

that has a concentration of 8.0 mol L-1. 

 
1. Final solution must contain (2.0 L)(3 mol/L) mols = 6.0 mols of KOH. 

2. Since moles = (concentration) (volume), the volume (in L) of the stock (concentrated) solution 

that contains 6.0 mols of KOH =  = 0.75 L. 

3. So, by taking 0.75 L of the stock solution and adding 1.25 L of water to make the solution up to 

2.00 L, the final, diluted solution, will have a concentration (molarity) =  = 3.0 mol L-1 or 

3.0 M. 
 

Task 9b 
 
1. Calculate the volume of 3.25 M nitric acid that must be diluted with water to produce 500. mL 

of 1.25 M nitric acid. 
 
2.  Calculate the volume of 2.60 M KOH that must be diluted with water to produce 250. mL of 2.00 

M KOH. 
 
3.  What volume of water must be added to 4.0 M HCl in order to produce 2.0 L of 0.5 M HCl? 

 

6.0 mol
8.0 mol/L

6.0 mol
2.0 L


