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Determination of Composition of Mixtures of Weak Acids or
Cations by Integral Method Using Potentiometric Titration

Norihisa Ismikawa* and Hiroshi MATsusHITA¥

(Received September 12, 1977)

The principles of the integral method previously reported were

employed in order to determine the composition of mixtures of weak

acids or cations. Acid or cation components in the mixture are denoted

by m=1, 2,..., m and their concentrations by ¢, (m=1, 2,..., m). The

procedure is as follows: Titration curves for the mixture and its com-

ponents were obtained at a constant ionic strength by using an ion-

selective electrode, Based on the integral method, areas (A4) of the

titration curve surrounded with two electrode potentials(E=E, and Ej)

were obtained at various concentrations for each component, and cali-

bration curves of concentration vs. A were prepared. From the titration

curve of the mixture, the area surrounded with E=E, and E=E, was

read off and denoted by A'. The concentrations, ¢, (m=1,2,...,m),at A=

A’ were determined from the above calibration curves, On the other

hand, the relation between ¢, and ¢, is expressed by

m
> Cm/c;n:]-
m=1

1

When at least m determinations of ¢, (m=1, 2, ..., m) are made

at different E, and Ej values, ¢,,(m=1,2, ..., m) are determined by solving

the simultaneous equations based on Eg. (1).
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Table 1 Calibration curves for aluminum and beryllium

at various pF ranges

Aluminum Beryllium
ax10 bx10¢ ax105 b 104
pF range (mol/l-cm?) (mol/1y (mol/l-cm®)  (mol/D) =
3.00—3.30 1103 —2.763  0.999998 1.689 —4.236  0.999997
3.30—3.40 3.531 ~1.822  0.9999990 5.578 _2.872  0.999997
3.40—3.70 1.258 —1.230  0.9999994 2.071 2,025 0.999997
3.70—4.00 1.405 —0.694  0.9999990 2.512 —1.225  0.999998
4.00—4.30 1.585 —0.401  0.999998 3.197 —0.815  0.999996
4.304.40 5.193 ~0.254 0999995 11.64 0620 0.999993

*Correlation coefficient.

| 1 1 ! 1 1 |
1.6 1.8 2.0 2.2

C’Be/C:AI

Fig. 1 Plots of ¢'g.vs. ¢'ge/c’a1 for the determi-
nation of composition of mixtures of
aluminum and beryllium. Figures ad-
jacent to plots are pF ranges used for
the calculation of ¢’-values.

A; 1.00x10-2 mol/l Al and 1.00x10-2
mol/! Be.

B: 5.00x10-* mol/l Al and 1.00x10-2
mol/l Be.

(4>

Table 2 Determination of composition of
mixtures of aluminum and berylliuma’

CTakenx 108 CFonndx10®° Error C.V.P

Components ™ (0171 mol/ly (%) %)
o {AI 1.00 1.00,  0.60  0.13
Be 1.00 0.990, —1.0  0.46
. {AI 1.00 1.006  0.80 0.28
Be 0.500 0.491, —1.8  0.31
Al 0.500 0.501, 0.28  0.15
@ {Be 1.00 0.992, —0.80  0.20

a) Based on five samples.
b) Coefficient of variation.
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