C. Y. Yeung (AL Chemistry)

F6 AL Chemistry (Tutorial 13b)

--- Suggested solution --

1.
(a)




CH3COOH + H2O       CH3COO- + H3O+



at start
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(b)
Since temperature remains unchanged, Ka is constant.
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where  is the percentage of ionization



As it is a weak acid,   << 1,  thus (1- ( 1 



(
2.12 ( 10-4 = 0.022 






         = 0.103



Therefore the percentage of ionization of 0.02M ethanoic acid is 10.3%.


(c)
It can be seen that the more dilute the ethanoic acid, the higher is its pH, and the greater percentage of dissociation.

2.
Consider the reaction between water and ethanoic acid:







CH3COOH + H2O ( CH3COO- + H3O+

as shown in the equation, H2O behaves as a Bronsted-Lowry base since it accepts a proton from ethanoic acid, i.e. acts as a proton acceptor.


Consider the reaction between water and ammonia:







NH3 + H2O ( NH4+ + OH-

in this case, H2O behaves as a Bronsted-Lowry acid since it protonates the ammonia molecule, i.e. acts as a proton donor.

3.
pOH = 14 – 9 = 5 = 
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4.
CH3COOH + H2O       CH3COO- + H3O+

(a)
The equilibrium position will be shifted to the left (backward) due to the increased concentration of CH3COO-. Therefore the equilibrium constant (K) of the above equilibrium will become smaller.


(b)
Less H3O+ will be formed after the addition of CH3COO-, thus the pH value will become larger.
4.
(c)
As ethanoic acid is a weak acid with a small Ka, only a low percentage of molecules will dissociate to become ions. Therefore, the concentration of ions will increase significantly after the addition of sodium ethanoate which dissociates completely to give lots of ions in water.
5.
(a)




CH3COOH + H2O       CH3COO- + H3O+



at start
    0.5



  0        0



at eqm
   0.5 – x 

 
  x        x



Ka = 10-4.77 = 1.70(10-5M
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x = 2.91(10-3


(
pH = -log (2.91(10-3) = 2.54
(b)
If a small amount of strong acid such as HCl is added to this buffer, most of the added H3O+ are removed by CH3COO- to form ethanoic acid.  Since ethanoic acid is a weak acid, the equilibrium is well to the right:

CH3COO- + H3O+  
  CH3COOH + H2O
In this way, most of the H3O+ are removed by CH3COO- , and thus the pH of solution is not altered to a great degree.

When a strong base such as NaOH is added to the buffer, the ethanoic acid reacts with it and consumes the excess OH- ions:

CH3COOH + OH-  
  CH3COO- + H2O
This keeps on happening until most of the incoming OH- are removed, and the pH remains almost constant.

6.





    HX  +  H2O         H3O+  +   X-


at eqm
   c – x 

 
       x        x



degree of dissociation = 
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7.
(a)
[CH3COOH] = 
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[CH3COONa] = 
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pH = -log(1.80(10-5) + 
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(b)
no. of mol of CH3COOH after mixing = 
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no. of mol of CH3COONa after mixing = 
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pH = -log(1.80(10-5) + 
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