Buffer Calculation

Prepare a buffer of 0.20 M HAc and 0.20 M Ac-.   Ka = 1.8 x 10-5
It follows that:  [H+] = 1.8 x 10-5  and then pH = 4.74

Now add 0.05 mole of HCl (hydrogen ion) to one liter of the buffer.
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[Eq]

(0.20 + Y)


(1.8 x 10-5 + 0.05  - Y)

      (0.20 - Y)

So...  
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Simply Solve for Y...

(0.050018 - Y) (0.20 - Y)  =  1.8 x 10-5 (0.20 + Y)

(0.0100036 - 0.250018 Y + Y2)  =  3.6 x 10-6 + 1.8 x 10-5 Y

Y2 - 0.250036 Y + 0.01  =  0
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Y+ = 0.200047996   Physically Impossible
Y- = 0.049988004

So... [H+] = (0.05 + 1.8 x 10-5 - 0.049988004)

      = 2.9996 x 10-5  or 3.0 x 10-5   
Note:
The amount that did not react would be

 1.2 x 10-5
pH = 4.52




(This is the x value below)
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OR


HAc




H+

+

Ac-
[Initial]


0.20



     1.8 x 10-5


         0.20

Add







        0.05

r/f


      (0.05 - X)


     (0.05 - X)


      (0.05 - X)

[Eq]

      (0.25 - X)

(1.8 x 10-5 + 0.05  - (0.05 - X))
     (0.15 + X)

[Eq]

      (0.25 - X)

 
(1.8 x 10-5 + X)

     (0.15 + X)








(((((((
        [H+]
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Assume X is small(
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pH = 4.52 

Note:
X = 1.2 x 10-5   The amount that did NOT react!!
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