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Ch 15 Review

1.  Calculate the pH and propionate ion concentration [C3H5O2-] of a solution that is 0.060 M in potassium

      propionate, KC3H5O2 and 0.085 M in propionic acid, HC3H5O2.

First look up the Ka of propionic acid Ka = 1.3x10-5  then set up your ICE table
	
	HC3H5O2
	H+
	C3H5O2-

	Initial
	0.085
	0
	0.06

	  Change
	-x
	+x
	+x

	Equilibrium
	0.085-x
	x
	0.06 +x


Ka = [H+][ C3H5O2-]/[ HC3H5O2]=(x)(0.06)/(0.085)=1.3 x 10-5
x = 1.8 x 10-5 = [H+]

pH = -log (1.8 x 10-5) = 4.7

concentration of C3H5O2- = 0.06 + x = 1.8 x 10-5 + 0.06 = 0.06 M
2.  Calculate the pH of the following solutions:


a.  0.160 M sodium formate, NaCHO2 and 0.260 M formic acid, HCHO2
Ka = 1.8 x 10-4
pH = pKa + log ([base]/[acid])=-log(1.8 x 10-4 + log (0.16 / 0.26) = pH 3.5

b.  a solution made by combining 125 mL of 0.050 M hydrofluoric acid with 50.0 mL of 0.10 M sodium


     fluoride. 

Ka = 7.2 x 10-4
pH = pKa + log ([base]/[acid])=-log(7.2 x 10-4 + log (0.1 / 0.05) = pH 3.4
3.  A buffer is prepared by adding 20.0 g of acetic acid and 20.0 g of sodium acetate to enough water to form
     2.0 L of solution.  


a.  Determine the pH of the buffer

Ka = 1.8 x 10-5
pH = pKa + log ([base]/[acid])=-log(1.8 x 10-5 + log (0.12 / 0.16) = pH 4.6

b.  Write the complete net ionic equation for the reaction that occurs when a small amount of 


      hydrochloric acid solution is added to the buffer.
Na+(aq)   +  C2H3O2-(aq)  +  H+(aq)  +  Cl-(aq)  (  HC2H3O2  (aq)  +  Na+(aq)  +  Cl- (aq) 

c.  Write the complete net ionic equation for the reaction that occurs when a small amount of 


      sodium hydroxide solution is added to the buffer.

HC2H3O2  (aq)  +  Na+(aq)   +  OH-(aq)  (  Na+(aq)   +  C2H3O2-(aq)  +  H2O(l)
4.  A buffer solution contains 0.10 mol of acetic acid and 0.13 mol of sodium acetate in 1.00 L.


a.  What is the pH of this buffer?

Ka = 1.8 x 10-5
pH = pKa + log ([base]/[acid])=-log (1.8 x 10-5) + log (0.13 / 0.1) = pH 4.85

b.  What is the pH of the buffer after the addition of 0.02 mol of KOH?

pH = pKa + log ([base]/[acid])=-log (1.8 x 10-5) + log (0.15 / 0.08) = pH 5.0
Need to account for the increase in base and decrease in acid in the concentrations which will be either + 0.02M or – 0.02M

c.  What is the pH of the buffer after the addition of 0.02 mol of HNO3?

pH = pKa + log ([base]/[acid])=-log (1.8 x 10-5) + log (0.11 / 0.12) = pH 4.85
Need to account for the increase in base and decrease in acid in the concentrations which will be either + 0.02M or – 0.02M
5.  If the molar solubility of CaF2 at 35oC is 1.24 x 10-3 mol/L, what is Ksp at this temperature?

CaF2 (  Ca+2   +  2F-
[Ca+2] = 1.24 x 10-3
[F-] = (2)( 1.24 x 10-3) = 0.0025

Ksp = [Ca+2] [F-]2  = (1.24 x 10-3)( 0.0025)2 = (1.24 x 10-3)(6.1 x 10-6) = 7.63 x 10-9
6.  It is found that 1.1 x 10-2 g of SrF2 dissolves per 100 mL of aqueous solution at 25oC.  Calculate the 
     solubility product for SrF2.
SrF2 (  Sr+2   +  2F-

[Sr+2] = 8.75 x 10-4
[F-] = (2)( 8.75 x 10-4) = 1.75 x 10-3
Ksp = [Ca+2] [F-]2  = (1.24 x 10-3)( 0.0025)2 = (1.24 x 10-3)(6.1 x 10-6) = 2.68 x 10-9
7.  The Ksp of Ba(IO3)2 at 25oC is 6.0 x 10-10. What is the molar solubility of Ba(IO3)2?

Ba(IO3)2 (  Ba+2   +  2IO3-

[Ba+2] = x
[F-] = 2x 

Ksp = [Ba+2] [IO3-]2
6.0 x 10-10 = (x)(2x)2=4x3
x = 5.3 x 10-4 M

8.  A sample of 0.210 g of an unknown monoprotic acid was dissolved in 25.0 mL of water and titrated with 

     0.0950 M NaOH.  The acid required 27.4 mL of base to reach the equivalence point.  What is the molar mass

     of the acid? 

HX 
+ 
NaOH 

(  H2O  +  Na+  +  X-
.2140 g
0.95 mol

25 mL

27.4 mL

x mol

calculate mol of HX using stoichiometry  M = mol/mL,  mol = M/mL=.095/.0274 L = .0026 mol.  Since it is a 1 to 1 ration from balanced equation you also have .0026 mol HX.  Mol = g/molar mass, molar mass = g/mol of HX therefore Molar mass = .210 / .0026;  Molar mass of the unknown acid is 80.7 g/mol

