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Improvement of the Fajans Method Described in the Japanese
Pharmacopoeia
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Abstract: The Fajans method described in the Japanese Pharmacopoeia has been improved for clear coloration at the end point of
argentimetry. The pK, value of fluorescein as an indicator in this method was spectroscopically found to be 6.67.  In this method,
the end point is difficult to discern owing to suppression of the acid dissociation of the indicator in titrated solution. The
sensitivity and accuracy of coloration at the end point were evaluated in these methods using various buffer solutions to find means
to enhance the accuracy of the Fajans method, the results indicating that the argentimetry in carbonate buffer solutions is most
suitable for discernment of the equivalent point.  The desired improvement has been achieved by adding sodium hydrogen
carbonate at initial concentration of 0.01 mol/L.  The experimental results in this method agreed well with those by the Mohr
method in sensitivity of coloration and the equivalent point.
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Fig. 1. Acid dissociation equilibrium of fluorescein.
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Fig. 2. Spectral change of 1.48 x 10~* mol/L fluorescein at various pHs (a) and linear relation of pH to log (4, —
A)/(A — Ap) values at 488 nm (b). The pH values for Fig. (a) are (1) 12.00, (2) 7.26, (3) 7.03, (4) 6.82, (5) 6.62, (6)
6.42, (7) 6.24, (8) 6.07, (9) 5.83, (10) 5.49, (11) 4.80. The regression equation obtained by the least square method

is pH = 0.885 x log (Agy — AY(A — Ag) + 6.67.
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Fig. 3. Change in pH of the titrated solution with
titration by the 0.1 mol/LL AgNO, standard solution.
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Fig. 4. Dependence of the pH change in the titrated
solution upon initial concentrations of the phosphate
buffer solutions during the titration, and possibility
for designation of the end point. See the text for
detail.
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Fig. 5. Dependence of the pH change in the titrated
solution upon initial concentrations of the
ammonium buffer solutions during titration, and
possibility for designation of the end point. See
the text for detail.
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Fig. 6. Dependence of the pH change in the titrated
solution upon initial concentrations of the
carbonate buffer solutions during titration, and
possibility for designation of the end point. See
the text for detail.
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