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bases. The method has been applied to the t i t rat ion of a boric acid solution. 
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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 
earlier1. For high precision analysis with such a method the exact determination of 
the endpoint is important. Potentiometrie methods of indication are very often used 
and we have therefore examined the sensitive detection method described elsewhere2, 
for acid-base coulometric titrations. In the straightforward Potentiometrie 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. o.oio ml of o.i 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 1 sec, 100 mA for 1 sec being about equivalent to the above 
mentioned amount of base. A similar technique has been described for a coulometric 
determination of phenol3. 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 (Ri and R2, 
Fig. 1) are used to control the current during the electrolysis and arc themselves 
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calibrated during the main calibration of the whole apparatus. They are of such 
dimensions that currents of 50 and 200 mA can be controlled. We intend to replace 
the simple adjustment circuit later on by a self-regulating electronic circuit, that 
would keep the current automatically constant to about 0.01%. 

E!H 

f ig Diagram of the coulometer. 
H Recorder (for end-point recording) 
a Pla t inum cathode 
b Silver anode 
c Sintered glass 
d Agar-agar plug 
c Magnetic stirrer 
f Nitrogen entrance 
g Glass-calomel electrode 

A Constant current supplier 
B Electronic timer 
C 1 'otcntiomcter device for current 

adjustment control 
G Galvanometer 
k I , R¿ Calibrated resistors 
J) Variable resistor for current adjustment 
E Cell 
E End-point indicator (pu meter) 

A diagram of the coulometer is shown in Fig. 1. The titration cell for acid-base 
titration has two cell compartments connected by a tube closed with a sintered glass 
disc and an agar-agar plug. The reduction of one equivalent of hydrogen occurs at 
the platinum gauze cathode and at the silver anode one equivalent of silver chloride 
is deposited. Before the beginning of a titration the current is adjusted by means 
of the resistance D to about 200 mA. Then the titration is started and the actual 
current is readjusted every 5 min so that the galvanometer G is always at zero. 
When the needle of the pH meter (F) begins to move rapidly, that is near the end-
point, the current is switched off. Then successive impulses of 1 sec X 100 mA are 
produced, and the nearer the end-point is approached, the higher becomes the result
ing trace of the recorder. This is continued until the end-point has been passed 
by two or three impulses. In case of the boric acid titration after mannitol addition, 
the first and second end-points are recorded by just the same method. The total 
quantity of electricity (m in coulombs) that passes between the first and the second 
end-points corresponds to the boric acid titrated. This means that if readings are as 
follows : 
no, »1 = number of impulses after the first, and before the second end-point, 
11 = duration of one impulse (sec), 
h = duration of the passage of the main current (sec), 
ή = intensity of the current during the impulses (mA), 
¿2 = intensity of the main current (mA), 

then m = (»io + m) it ■ ¡1 f h ■ h 

The use of separate pH meter electrodes in the same titration compartment seems 

to be quite unsuitable. To avoid undue induction effects in the pH electrodes owing 

to the electric field, a standard combined glass calomel electrode is preferable to 

separating the calomel electrode and the platinum electrode from the titration cell 

by two salt bridges as in a method described earlier4. The exact positioning of this 

electrode is very important. 
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The method was tested for o.i ΛΓ 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

ly2, a reproducibility of the order of 0.065% w a s 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. 

Euratom, Κ. F . L A U E R 

Central Bureau for Y. LE DUIGOU 

Nuclear Measurements, 
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Geel (Belgium) 
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