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A sensitive method for end-point detection
in constant current coulometry

Constant current coulometric titrations of acids and bases have been described
earlierl. For high precision analysis with such a method the exact determination of
the endpoint is important. Potentiometric methods of indication are very often used
and we have therefore examined the sensitive detection method described elsewhere?,
for acid-base coulometric titrations. In the straightforward potentiometric titration,
the endpoint is located by recording in the close neighbourhood of the endpoint
the derivative of successive potential changes resulting from successive additions of
very small quantities of titrating reagents (e.g. 0.010 ml of 0.1 N sodium hydroxide
solution).

During a coulometric titration the equivalent of such successive additions can be
realized by passing a current of exactly known intensity during a short time interval,
e.g. 50 or 100 mA during I sec, 100 mA for I sec being about equivalent to the above
mentioned amount of base. A similar technique has been described for a conlometric
determination of phenol®. These short impulses of constant current intensity are
produced by using a preset-time timer in connection with the current generator.
The coulometer is calibrated by measuring the potential drop across high precision
resistances that are included in the electrolysis circuit. Two resistances (R and R,
Fig. 1) are used to control the current during the electrolysis and are themselves
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The method was tested for 0.1 N hydrochloric acid and a reproducibility of about
0.02%, (relative standard deviation for a series of test results) was obtained. When
this coulometric procedure was applied to the boric acid titration described previous-
ly?, a reproducibility of the order of 0.0659%, was obtained. A comparison of the factors
for the boron content obtained for the same solution of boric acid by chemical
standardization and by coulometry gave the following results:

Factor Relative standard deviation of the mean
(95% probability level)

Coulometric 30.8785 0.065%
Titrimetric 30.8562 0.04 %

The coulometric method is much faster and easier to apply than the previously
described volumetric method.

In a later article complete details of the reproducibility, the accuracy and the instru-
mentation used will be described.
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