Acid Dissociation Constant

Objective:

To determine the Acid Dissociation Constant (Ka) for a weak acid.

Backsround:

A weak acid (HA) dissolved in water ionizes as follows:
HA +H,0 ~— H;0"+ A"

The acid dissociation constant is given by:

Ka=[H;0"][A]
[HA ]

If one can make [HA ]=[A’], then the above equation simpliﬁes to:
Ka = [ H;0%]

Thus, by determining the [ H;0"], (via pH meter measurement) at the point when [HA | =[ A"]
one can get a value of Ka for the weak acid.

How can one make [HA ]=[A"]?
Since HA is a weak acid, when it is added to water: [HA] >> [A"]
If HA is completely neutralized (the equivalence point) by adding a base then: [HA] << [A"]

At exactly halfway through the neutralization process, halfway towards the equivalence point,
[HA]=[A"]. At this point the pH value can be used to determine Ka. )

For a weak acid the pH and the volume of base added are measured and graphed. From the graph
both the pH at the equivalence point and the pH at halfway towards the equivalence point (when
[HA]=[A"], and Ka = [H;0"]), can be estimated. See next page.



" Results:

- 1. Plot volume of base added vs. pH.

pH

Volume of base added

2. From the midpoint of the “step” determine the, volume of the base needed to

neutralize the acid. Volume base \!0‘1 3 mL.
3. Volume at Y2 neutralization O‘ (LQ mL.
4, pHat !, neutralizaﬁon L\[ j g
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Volume of Based Added

0.0 mL
1.0 ml
20 ml
2 ml .
4 ml -
< ml
b ml
7 ml
2 ml
2 ml
10 ml
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{1 ml
4 ml
5 ml
[y ml
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1o, ml
ml
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10 ml
1) ml
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24 ml
75 ml
1. ml

7 ml
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