
Pop quiz #4 key  
Problem: 
20.0 mL of a hypothetical triprotic weak acid, H3A

+, is titrated with 1.00 M NaOH 
requiring 20.0 mLs to reach the first equivalence point. The pKa’s of H3A

+ are: 2.0,  6.0 & 
11.0. 
 
1) How many mLs of NaOH would to be added for the pH of the solution to be 6.0? 
Answer: C  30 mLs 
Solution: 
consider the various species: 
 pKa: 2.0   6.0   11.0 
 H3A

+ <========> H2A <========> HA- <========> A2-  
 
for the solution to be at pH6.0, the solution should have equal concs of H2A and HA- 
according to the buffer eqn.  that means that we already neutralized 1.5 equivalents of the 
original acid. so answer is 1.5 equiv x 20mLs/equiv = 30 mLs 
 
2) How many mLs of NaOH would need to be added for the pH to be 8.5? 
Answer: A, 40 mLs 
Solution: 
consider the various species: 
 pKa:        2.0  6.0   11.0 
 H3A

+ <========> H2A <========> HA-      <========> A2-  
 
we note at the second equivalent point, the pH will be (1/2)(6.0+11.0)=(1/2)(17.0)=8.5.  
that means we add 2 x 20 = 40 mL 
 
3) At what pH will this weak acid not be affected by an electric field? 
Answer:b, 4.0 
Solution: 
consider the various species: 
 pKa:     2.0   6.0         11.0 
 H3A

+ <========> H2A <========> HA- <========> A2-  
 
 At the isoelectric point, the acid will be electroneutral.  That would be at the pH average 
of the 2 pKa’s on either side of the neutral species, H2A, pHI = 1/2(2.0+6.0)=4.0 
 
4) What is the value of pH at the 3rd equivalence point?  
Answer: E, none of the previous 
solution: use the Kb equil.  Kb1 = 10-14/10-11=10-3               A- + H2O <==> HA + OH- 
[A2-] = 1.00M(20/(20+60))=0.250M         .250-x     x x 
x2/.250≈10-3 => x = √(.250x10-3)=1.58x10-2 => pOH = -log(1.58x10-2) = 1.80 => pH=14-
1.80 =12.2 
 


