
Self Quiz #6 
Exercise: pH and titrations take 2 
 
     1)   

a)    
Solution: first ep:  H+ + CO3

2- -> HCO3
- ; so first determine total moles of CO3

2-:  
mol CO3

2- = (.053/106)=5.0x10-4mol = 0.50 mmol.   VHCl = .50mmol/0.100mol/L = 
5.0 mLs 
b)  
Solution: 2nd ep:  H+ + HCO3

- -> H2CO3 ; so determine total moles of HCO3
-:  

mol HCO3
- = moles of newly-formed HCO3

- + moles of original HCO3
- originally present 

in solution. 
  = 5.0x10-4mol + (.084/84) mol = 5.0x10-4mol + 10. x 10-4mol=15x10-

4mol=1.5mmol 
VHCl = mLs needed to reach the 1st equivalence pt + mLs additional to reach 2nd e.p. 
 = 5.0 mLs + (1.50mmol/0.100M) = 5.0 + 15.0 = 20. mLs. 
 

2)       
a)  

Solution: first, we have to evaluate the overall scheme:  
 pKa:    6.7        8.9       10.3 
 H3A

2+ <=====> H2A
+ <=====> HA <=====>  A- 

 
next, note that pH7.5 is closest to pKa1 (6.7).  Thus 2 largest fractions are those of 

H3A
2+ & H2A

+ 
 

b)  
Solution: first, we have to evaluate the overall scheme:  
 pKa:    6.7        8.9       10.3 
 H3A

2+ <=====> H2A
+ <=====> HA <=====>  A- 

 pKb:    7.3        5.1       3.7 
The isoelectric point is the average of the 2 pKa’s on either side of the neutral 

species, HA: 
pI = (1/2)(8.9+10.3) = 9.60. 

c)  
Solution:  at pI, this acid is not influenced by an electric field. so, pH = pI = 9.60 

d)  
Solution:  This is asking for the isoionic point, pHI of H2A

+: 
pHI =(1/2)(6.7+8.9) = 7.80 

e)  
Solution: we can use the buffer equation to answer this question because 
effectively there will only be 2 “major species”(the ones mentioned in the 
question of course!).  so we use pKa3 since that is the pKa that relates these 2 
species: 
pH = pKa3 + log{[A-]/[HA]} = 10.3+log(100%/1%) = 10.3+2.0 =12.3 



f)  
Solution: first, we have to evaluate the overall scheme:  
 pKa:    6.7        8.9       10.3 
 H3A

2+ <=====> H2A
+ <=====> HA <=====>  A- 

 pKb:    7.3        5.1       3.7 
 
we use: pKa+pKb =14.0 =>  pKb = 14.0-pKa =14.0 – pKa1 = 14.0-6.7=7.3=pKb3  

3)  
Solution: use the equation, αHA= [H+]/{[H+]+Ka} = (10-6.35)/{(10-6.35)+(10-5.50} = 0.124 ;  
From this we can determine αA- : αA-=1.00-0.124 = 0.876 
 
 


