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Ions In Aqueous Solutions

· aqueous solution – a solution in which the solvent is water

· hydration – an ionic compound breaks down into separate ions, surrounded by water 

 (as the solvent)

· the ions are attracted to the polar water and pulled into solution



















· dissolving ionic compounds either releases (exothermic) or absorbs (endothermic) heat

Dissociation

· dissociation – the ions in an ionic compound separate when dissolved in solution

· NaCl(s) ( Na+(aq) + Cl-(aq) 

· CaCl2(s) ( Ca2+(aq) + 2Cl-(aq)
· ionic compounds are soluble only in polar solvents

· all ionic compounds are at least slightly soluble in water (solubility varies)

· an equilibrium is established between the solid and its ions in solution

· AgCl (s) ( Ag+(aq) + Cl-(aq)
· consider this reaction: KCl(aq) + AgNO3(aq) ( KNO3(aq) + AgCl(s)
· look at the ions:  

overall ionic equation:  K+(aq)  +  Cl-(aq)  +  Ag+(aq)  +  NO3-(aq)  (  AgCl(s)  +  K+(aq) +  NO3-(aq)
· K+(aq)  &  NO3-(aq) remain aqueous ions on both sides of the equation ( they don’t change!

these ions that do not take part in a chemical reaction, but remain aqueous ions as both reactants & products are called spectator ions 

· Cl-(aq)  &  Ag+(aq)  react to produce AgCl(s) , which is effectively insoluble

this is a chemical change!

· net ionic equation – shows only the compounds and ions that undergo a chemical change:  Ag+(aq) + Cl-(aq)  (  AgCl(s)
· Write the overall and net ionic equations for the following balanced chemical reaction and identify the spectator ions

                                                             Zn(NO3)2(aq)  +  (NH4)2S(aq)  (  ZnS(s)  +  2NH4NO3(aq)
overall ionic equation:  Zn+2(aq)  +  2NO3-(aq)  +  2NH4+(aq)  +  S-2(aq)  (  ZnS(s)  +  2NH4+(aq)  +  2NO3-(aq)  

      net ionic equation:  Zn+2(aq)  +  S-2(aq)  (  ZnS(s) 

                    spectator ions:  2NO3-(aq)  &  2NH4+(aq)  

· Write the overall and net ionic equations for the following balanced chemical reaction and identify the spectator ions

                            K2SO4(aq)  +  Ca(ClO3)2(aq)  (  CaSO4(s)  +  2KClO3(aq)
       overall ionic equation:  2K+(aq)  +  SO4-2(aq)  +  Ca2+(aq)  +  2ClO3-(aq)  (  CaSO4(s)  +  2K+(aq)  +  2ClO3-(aq)  

      net ionic equation:  Ca+2(aq)  +  SO4-2(aq)  (  CaSO4(s) 

             spectator ions:  2K+(aq)  &  2ClO3-(aq)  

Ionization
· molecular compounds can also form ions in  solution  (and thus conduct electricity)

· ionization – when a molecular solute combines with a solvent to form ions when there were 

 none before

· HCl(g)  +  H2O(l)  (  H3O+(aq)  +  Cl-(aq)
· HCl is a molecular compound 

· HCl is completely ionized in water

· hydronium ion = H3O+
· strong electrolyte – a solute that completely ionizes in dilute aqueous solutions

             (i.e. – in water, HCl is completely H+ and Cl-)

· ex: HCl, HBr, HI, many other acids & ionic compounds

· note:  one exception is HF ( doesn’t ionize much in water

· weak electrolyte – a solute that doesn’t produce many ions in aqueous solution

     (e.g. – in water, HF doesn’t break down much into H+ and F- ;  it stays mostly HF)

· ex: HF, HC2H3O2, ammonia (NH3)

· remember:  all electrolytic solutions (strong and weak) must be able to conduct electricity

· the higher the ion concentration, the more conductive the solution

· therefore, all strong electrolytes (which totally break up into ions) are very good conductors

· pure water is a very weak electrolyte, effectively a non-conductor 

(it’s all H2O;  no H3O+, OH- ions)
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