SCH4U1

Solubility Equilibria
1.  Consider the solubility equilibrium of iodine dissolving in the non-polar organic solvent benzene:







I2 (s)  +  17 kJ  ⇌  I2 (benzene)

Explain why the solubility of iodine is higher in benzene than carbon tetrachloride but lower than in ethanol.  The relevant equilibrium equations are:





I2 (s)  +  24.7 kJ  ⇌  I2 (CCl4)





I2 (s)  +  6.7 kJ  ⇌  I2 (C2H5OH)

2.  Referring to the tendencies toward minimum enthalpy and maximum entropy, explain why sodium hydroxide has a high solubility in water.    ∆Hsolv = -43 kJ/mol

3.  Explain why carbon dioxide gas is less soluble in hot water than cold water.



CO2 (g)  ⇌  CO2 (aq)  +  energy

4.  Predict whether each of the following substances has high solubility (is soluble) or low solubility (insoluble) in water.

a) Mg(NO3)2

d) CaCl2

g) MgCO3

j) SrCl2

b) Ca(NO3)2

e) MgSO4

h) Ca(OH)2

k) CaCO3
c) MgCl2

f) Mg(OH)2

i)  SrCO3

l) Be(OH)2
5.  For each compound, write the chemical formula and predict whether each of the following substances has high solubility (is soluble) or  low solubility (insoluble) in water.

a) silver carbonate



f) barium sulfate

b) copper(II) chloride



g) lead (II) sulfate

c) ammonium nitrate



h) mercury (II) phosphate

d) calcium iodide



i) sodium hydroxide

e) rubidium iodide



j) aluminum sulfate

6.  What precipitate would form if a solution of sodium sulfate is mixed with a strontium nitrate solution?

7.  What precipitate would form if ammonium chloride solution is mixed with a sodium nitrate solution?

8.  Identify an negative ion (anion) which could be used to separate each of the following pairs of positive ions (cations) from each other.   Separation can be achieved by adding a solution of an anion which forms a precipitate with only one positive ion and leaves the other positive ion in solution.

a) Pb2+ (aq)  and  Ca2+ (aq)


d) Mg2+ (aq) and Ca2+(aq)
b) Mg2+ (aq) and Ba2+ (aq)


e) Ag+ (aq) and Pb2+ (aq)
c) Ni2+(aq) and Na+ (aq)

9.  What ions could be present in a solution if a sample gave:

a) a precipitate when either Cl- (aq) or SO42-(aq) ions are added?

b) a precipitate when Cl-(aq) but not SO42-(aq) ions are added?

c)  a precipitate when SO42-(aq) but not Cl- (aq) ions are added?

10.  A liquid contains the following substances in solution:  KNO3, Pb(NO3)2, Cu(NO3)2 and Ba(NO3)2.   Show that the addition of the following solutions in order will leave only potassium nitrate in solution.  Identify the precipitate that forms at each step and .  The solutions added (in order) are i) KCl solution ii) K2SO4 solution and iii) K2CO3 solution. 
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