C. Y. Yeung (AL Chemistry)

F7 Revision Exercise (Acid-Base Equilibria 2)
~ Suggested Solution ~

1.
H2SO4 is the stronger acid because it has the larger Ka value.


It is more difficult to remove a hydrogen ion (proton) from a negatively charged HSO4- than from a neutral species H2SO4.

2.
Dissociation constant is a function of temperature.


Dissociation of citric acid decreases as temperature decreases.  At a lower temperature, less H3O+ ions are formed and therefore it tastes less sour.

3.
The dissociation process of water molecules is endothermic (i.e. H > 0):



2H2O(l)  
     H3O+(aq)  +  OH-(aq)

As temperature increases, the equilibrium position shifts to the right (forward).


Thus [H3O+] at 323 K is higher than that at 298K.


Therefore pH of pure water at 323 K is less than 7.0.


(reference: New Way Book 2, p. 135)

4.
(a)
CH3COOH + H2O  
  CH3COO- + H3O+


CH3COO- + H2O  
  CH3COOH + OH-


(
Bronsted acid (proton donor):  CH3COOH, H2O, H3O+




Bronsted base (proton acceptor):  CH3COO-, H2O, OH-

(b)
As the total volume of solution doubled after mixing,



[CH3COOH] = [CH3COO-] = 0.10 M






CH3COOH   +   H2O        
  CH3COO-   +    H3O+


at start
  0.10M




    0.10M



at eqm
 0.10 – x




   0.10 + x

 x
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Ka = 1.76(10-5 = 
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By approximation, as Ka is very small, x is very small too.



i.e.
(0.10 – x) ( (0.10 + x) ( 0.10
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1.76(10-5 = 
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  x = 1.76(10-5


Therefore, 
[CH3COOH] = 0.10 M






[CH3COO-] = 0.10 M






[Na+] = 0.10 M






[H3O+] = 1.76(10-5 M






[OH-] = 1.0(10-14 ( 1.76(10-5 = 5.68(10-10 M

5.
(a)



Hln(aq)  +  H2O(l) 

  H3O+(aq)  +  ln-(aq)




Ka = 
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   -pKa = -pH + 
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 i.e.

pH = pKa + 
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Therefore,
3.90 = -log(1.00(10-4) + 
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The concentrations of ln- and Hln are comparable, so the indicator appears green.


(b)


10.0 = -log(1.00(10-4) + 
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1.00(106 = 
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i.e. [ln-] >> [Hln],  therefore the indicator appears blue.

6.
(a)
[CH3COOH] after mixing = 
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[CH3COONa] after mixing = 
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(
pH = -log(1.85(10-5) + 
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(b)



CH3COOH   +   H2O        
  CH3COO-   +    H3O+


at start
  0.25




    0.244


after adding H+
 0.25 + 0.01



  0.244 – 0.01



at eqm
 0.26 – x




   0.234 + x

 x



Since Ka is very small, 0.26 – x ( 0.26,  0.234 + x ( 0.234



(
1.85(10-5 = 
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,  x = 1.97(10-5


(
pH = -log (1.97(10-5) = 4.70


(c)



CH3COOH   +   H2O        
  CH3COO-   +    H3O+
 after adding OH-
 0.25 – 0.01 



  0.244 + 0.01


at eqm

 0.249 – x 
          
   0.254 + x

 x




(
1.85(10-5 = 
[image: image15.wmf]0.24
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,  x = 1.75(10-5


(
pH = -log (1.75(10-5) = 4.76
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