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ON THE TRIAL CONSTRUCTION OF POTENTIOMETRIC-
TITRIMETER HAVING AN ELECTRON RAY VACUUM
TUBE AS AN INDICATOR AND ITS USE.

By Masavosui IsuisasHi and Yasuo TARADA.

(Abstract)

When the potentiometric titration is made with a pair of clect:odes in'Jmerscd in the
solution, the potential difference between them is as a rule suddenly changed at the end point.
If we then can catch this'"i)oint by an electron rﬁy vacuum tube as an indicator, the titration
can be performed withount writting a titration curve.

A few methods on this standpoint have already been “proposed; and we have made some
improvements upon them and devised a more sensible and surer apparatus. This- apparatus
can be applied to oxidation-reduction. neutralization, precipitation and complex ion forming
titrations with satisfactory results. '

The titrimeter circuit and its sensibility.

The circuit of this titrimeter is shown in Fig. 3. The maximum sensibility of this
apparatus is-30 M.V.  Thus if a full cathode load resister R+ is applied (total cathode load
resistance is 756 K£) and the bias of an amplifying tube 6C6 is applied half, the eye shadow
of 6E5 tube is worked fully by 80 M.V. input potenﬁali If R4 is 0 and' R+6 is full, the
required input potental is 450 M.V. to work the eye shadow fully. In the potentiometric
titration, the potential change at the equivalent point is 160~800 M.V. usually and thus the
sensibility 1ange above described is quite favourable.

If the initial potential of the grid and cathode is changed, the sensibility of the apparatus
is also changed, but it is rather small. This relation between the initial potential and sensibi-
lity is shown in Table 1.

The applications to actual analysis.

Ozidalion-reduction titration: This titration is applied most widely in volumetric analysis.
We chose Fe"—K,Cr,0;, Fe!—Ce!V.Fe!'—KMnQ, titrations as examples and gained suitable
results. These results are shown in Fig. 4 and Fig. 5. A is the point where the shadow
angle begins 10 wink and B is the point where the edge of the eye is diffused and C is the
point where the eye is suddenly closed.

Neutralization titration: The result of NaOH-HCI rtration is shown in Fig. 6.

Precipitation tilvation: Fig. 7 shows the result obtained in the case of NaCl-AgNO;

e:Vol. 17 No. 6 (1943)
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titration. . In -this case the potential rise of equivalent point is not very sharp and the initial
setting of the eye shadow must be carefully adjusted to obtain an exact result.

C’omple.c ion fo'nnmg “titration ; hg. 8. shows the result -obtained in the case of KCN—
AgNOQ;, titration. In this case the analyucal result obtained is not very precise.

Conclusion.

We have confirmed the usefullness of this apparatus in the area of actual analysis. The
advantages are as follows:

(1) There is a preindication before the eiid pomt S0 that the titration is easily performed.

() The recognmon of the end pomt is easy. ) :

(3) By this apparatus a micro analysis. is ‘performed as surely as a macro -analysis -only
using smaller electrodes. :

(4) This apparatus is applicable in all. klnda of titrations as an universal indicator.

(8). The construction of the apparatus is easy and the price is reasonable.

The Department of Analytical Chemistry,
Chemical Instituie, Kyoto Imperial University. (Sep. 7; 1943)
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