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A solution of sodium carbonate may be titrated to the hydrogencarbonate stage (i.e. with
1mol of hydrogen ions), when the net reaction is

CO7 +H' = HCO;
The equivalence point for the primary stage of ionisation of carbonic acid is at pH =
(1pK, + ipK,) = 8.3, and we have seen (Section 10.35) that thymol blue and, less satisfactorily,

phenolphthalein or a mixed indicator (Section 10.31) may be used to detect the end point.
Sodium carbonate solution may also be titrated until all the carbonic acid is displaced.

The net reaction is then:

CO™ + 2H" = H,CO,
The same end point is reached by titrating sodium hydrogencarbonate solution with hydro-
chloric acid:

HCO; + H' = H,CO,4

The end point with 100 mL of 0.2 sodium hydrogencarbonate and 0.2 M hydrochloric
acid may be deduced as follows from the known dissociation constant and concentration
of the weak acid. The end point will obviously occur when 100 mL of hydrochloric acid
has been added, i.e. the solution now has a total volume of 200 mL. Consequently, since
the carbonic acid liberated from the sodium hydrogencarbonate (0.02 mol) is now con-
tained in a volume of 200 mL, its concentration is 0.1 M. K, for carbonic acid has a value

of 4.3 x 107, so we can say
[H[HCO; /[H,CO:] = K, = 4.3 x 107" mol L™
and since

[H'] = [HCO;]

[H]=/43x107x0.1 =2.07 x 107
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Figure 10.17 Titration of 100 mL of 0.05M NaZCO3 with 0.1 M HCI

The pH at the equivalence point is thus approximately 3.7; the secondary ionisation and
the loss of carbonic acid, due to any escape of carbon dioxide, have been neglected. Suit-
able indicators are therefore methyl yellow, methy! orange, Congo red and bromophenol blue.
Figure 10.17 shows the experimental titration curve, determined potentiometrically, for 100mL
of 0.05M sodium carbonate and 0.1 M hydrochloric acid.

Cations of weak bases (i.e. Bronsted acids such as the phenylammonium ion C,H;NH; )
may be titrated with strong bases, and the treatment is similar. These were formerly regarded
as salts of weak bases, e.g. aniline (phenylamine) with K, = 4.0 X 107", and strong acid;
an example is aniline hydrochloride (phenylammonium chloride).




