Chemistry 11

 Unit V 


Problem Set 5.5 - Individual Ion Concentrations

When an ionic solid is dissolved in water, the individual ions separate in a process called dissociation.  For example, when table salt, NaCl, is dissolved, the Na+ ions separate from the Cl- ions.  The reaction can be written as follows:




NaCl(s) + H2O(l) ( Na+(aq) + Cl-(aq) + H2O(l).
Since water appears on both sides, it can be left off completely to produce a common dissociation reaction.  Commonly, the NaCl(s) is changed to NaCl(aq) to remind us that this dissociation reaction is happening in water.


NaCl(s) ( Na+(aq) + Cl-(aq)

From the stoichiometry, for every 1 mole of NaCl dissolved, we produce 1 mole of Na+(aq) ions and 1 mole of Cl-(aq) ions (a total of 2 moles of ions).  Likewise, when AlCl3(aq) is dissolved, 1 mole of Al3+(aq) ions are produced and 3 moles of Cl-(aq) ions are produced according to the dissociation reaction


AlCl​3(s) ( Al3+(aq) + 3Cl-(aq)

So, if the AlCl3 concentration is 0.50 moles/litre, the concentration of Cl- ions will be 1.5 moles/litre, 3 times the amount of AlCl3, due to the 1:3 stoichiometric ratio.


5.12	Write the dissociation equations and calculate the concentrations of each of the ions formed when each of the following are dissolved:


	a) 2.5 M potassium sulphate


	b) 0.36 M ammonium acetate


	c) 0.0035 M calcium phosphide


	d) 8.63 x10 –4  M iron(V)oxide





5.13	What mass of sodium phosphate is required to produce 450 mL of a solution which has a phosphate ion concentration of 0.80 M?





5.14	What is the concentration of hydrogen ion in a solution of sulphuric acid which has a sulphate ion concentration of 0.065 M?





5.15	4.5 g of sodium chloride and 3.76 g of aluminum chloride are dissolved in order to make a solution that is 1.5 L.  What is the chloride ion concentration in the final solution?





5.16	A solution is 5% magnesium chloride (5 g MgCl2 in 100 g solution).  What is the molarity of the chloride ions in the solution?





5.17	5.6 g of calcium chloride are dissolved in order to make 100 mL of solution.   What mass of AlCl3 must be added to the mixture in order to make the Cl- ion concentration to be 2.0 M (assume the volume of the solution does not change when the AlCl3 is added)?





5.18	How many grams of Cl- ions are contained in 225 mL of a 1.25 M solution of CaCl2?








