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Chemistry 12



Name: ____________________________ CALCULATIONS INVOLVING STRONG ACIDS & BASES



4.



Dilution Problems ACID & BASE DILUTION PROBLEMS



Most solutions bought for laboratories are done so in concentrated form. Some solutions are prepared in concentrated form in the laboratory for later use. The purchased or prepared concentrated solutions are then diluted to give solutions of known concentration as required. When a solution is diluted, only the amount of solvent is increased. Therefore, the number of moles of solute in the initial (concentrated) solution is equal to the number of moles in the final (diluted) solution.



Since n = Cv



and ni = nf , then Civi = Cfvf , where i = initial and f = final.



Examples: 1.



Nitric acid, with an initial concentration of 0.256 mol/L, is used to prepare 100 mL of a diluted acid solution. If 15 mL of the concentrated acid is used, what will be the pH of the diluted solution? HNO3(aq)  H3O+(aq) +



NO3-(aq)



Since HNO3(aq)  =  H3O+(aq  Ci of H3O+(aq) = 0.256 mol/L



Find Cf of H3O+(aq), then pHf



vi = 15 mL



vf = 100 mL



Rearrange the dilution formula to solve for the unknown: Civi = Cfvf



Cf = Civi = 0.256 mol/L x 15 mL = 0.038 mol/L vf 100 mL



Since Cf of H3O+(aq) = 0.038 mol/L, then pHf = - (log (0.038 mol/L)) = 1.42
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Chemistry 12 2.



Name: ____________________________



Calculate the pOH of a 0.150 L solution of sodium hydroxide that is prepared by adding 25 mL of a more concentrated sodium hydroxide solution with a pOH of 1.12 to water. NaOH(aq)  Na+(aq) +



OH-(aq)



Since  NaOH (aq)  =  OH-



(aq







and pOHi = 1.12



Ci of OH-(aq) = antilog (-1.12) = 0.076 mol/L Find Cf of OH-(aq), then pOHf vi = 25 mL = 0.025 L



vf = 0.150 L



Rearrange the dilution formula to solve for the unknown: Civi = Cfvf



Cf = Civi = 0.076 mol/L x 0.025 L = 0.013 mol/L vf 0.150 L



Since Cf of OH-(aq) = 0.013 mol/L, then pOHf = - (log (0.013 mol/L)) = 1.89
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