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 Thiourea and its derivatives, which are 
good sulfur coordinators1), have been 
used for the detection and determination 
of a number of ions. Bismuth ion forms 
a yellow compound on the addition of 
thiourea2). Recently an electrometric study 
of the bismuth complexes with thiourea 
and substituted thioureas employing the 
bimetallic electrode system has been com-
municated by the anthors' laboratories3). 
During the course of this work it was 
observed that the method can be easily 
adopted for the quantitative determination 
of bismuth. The present communication 
reports in detail the application of the 
bimetallic electrode system to the estima-
tion of bismuth with thiourea, substituted 
thioureas and urea. 
 B.D.H. reagent grade bismuth trichloride 

was recrystallized twice from acetone 
and its solutions of varying concentrations 
in anhydrous methanol, ethanol and acetone 
were prepared. The strength of these 
solutions was determined by the oxychlo-
ride method 4). Thiourea solutions were 
standardized by the Volhard procedure5) 
as modified by Cuthil and Atkins6). 
 The bimetallic electrode system was 
used, employing the Pt: W bimetallic 
couple, first proposed by Furman and 
Wilson7). The Bi: W electrode system 
was also used. An aliquot of the bismuth 
chloride solution was taken in a pyrex 
cell fitted with the platinum and tungsten 
(or the bismuth and tungsten) electrodes. 
The electrical circuit was similar to that 
used by Gay), and consisted of a 1.5 V.

cell with its negative pole connected to

the tungsten electrode, a 1kΩ fixed re-

sistance, a 200Ω variable rheostat and a

suitably shunted galvanometer, all con-
nected in series. Galvanometer deflections 
were noted after successive additions, 
from the burette, of small amounts of 
standard thiourea solution and thorough 
stirring. 
 The addition of the titrant near the end 

point was dropwise. Maxima in the 
galvanometric deflection mark the equiv-
alence points, corresponding to the 
formation of different complexes. 

 A representative curve from an actual 
determination of bismuth against thiourea 
in acetone medium, using the Pt: W 
bimetallic electrode system, is shown in 
Fig. 1. The curve shows two peaks 
corresponding to the two complexes of 
bismuth with thiourea reported in the 
earlier communication 3).

Fig. 1. Titration of bismuth against 
 thiourea in acetone medium, using Pt: 

 W bimetallic electrode system.

 Table I shows the results of determina-
tion of bismuth against thiourea, phenyl 
thiourea, p-toluyl thiourea and urea in 
different non-aquous media using the Pt: 
W bimetallic system. 
 The estimation of bismuth against the 
same ligands was also done with the Bi: 
W bimetallic electrode couple. The results 
are recorded in Table II. The titrations 
with urea had to be restricted to methanol 
and ethanol medium only because of the 
low solubility of urea in acetone. 
 The two peaks in the titration curve 
correspond to the two end points in these 
titrations. This agrees with the formation 
of the two complexes viz., 2BiCl3.3X and
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TABLE I. ELECTROMETRIC DETERMINATION OF BISMUTH 

(Pt: W Bimetallic electrode system)

 * X denotes the complexing ligand . 

BiCl•3X (Where X stands for the com-
plexing group). The two end points afford 
a convenint internal check on the accuracy 
of the procedure. The titration may, 
however, be stopped at either stage, since 
both equivalence points give accurate 
values within the limits of experimental 
error and results are easily reproducible.

 It is evident from an examination of 
Tables I and II that the error is generally 
small and far less than is usually met 
with in the ordinary estimations. This is 
indicative of the fact that the electrometric 
determination is a simple, convenient and 
rapid procedure, easily applicable to the 

quantitative determination of bismuth.
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 TABLE II. ELECTROMETRIC DETERMINATION OF BISMUTH 
 (Bi: W Bimetallic electrode system)

* X denotes the complexing ligand.
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