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A reaction must be a very speedy one if it is to serve as the basis of a volumetric analytical
process. While ordinarily very fast reactions only are selected for the purpose, some of the
slowly occurring reactions have also been utilised on account of their convenience otherwise,
the speed of the reaction being increased by elevation of temperature. Recently, Gopala Rao
and Ramacharlu (1942) have employed sunlight or artificial light to accelerate a reaction so
that it becomes suitable for purposes of quantitative analysis. It appeared to us that the phe-
nomenon of Catalysis can be utilised to a fuller advantage in volumetric analysis than has been
the case hitherto. Only a few cases are on record, where the speed of the reaction is increased
for analytical purposes by the use of a suitable catalyst. In this communication we are des-
cribing the results on the estimation of persulphates based on the reaction between persulphate
and potassium iodide catalysed by cuprous iodide.

A method which has almost become classical is based on the decomposition of the per-
sulphate in aqueous solution at the boiling point of water and the titration of the bisulphate
formed with standard sodium hydroxide solution. Van der Muelen (1932) proposed the use
of silver or manganous ions or preferably both to catalyse the reaction. The method is vitiated
by the presence of any bisulphate in the original sample. Moreover, this method is not applic-
able to the estimation of ammonium persulphate, as nitric acid and nitrogen are formed as
by-products. Le Blanc and Eackardt have proposed a method of estimation which is based
on the reaction between persulphate and ferrous sulphate in acid solution. Kurtinacker (1932)
and Van der Muelen (1932) found that Muller’s method (1913) gives low values for persulphate
as compared with the Le Blanc method. The methods proposed by Kempf and Griitzner are
cumbersome as they involve back titration.

In neutral or in acid solution persulphates react only slowly with potassium iodide. Kiss
and Bruckner (1927) have found that neutral salts like potassium chloride accelerate the reaction.
Zombory (1928) applied this discovery to the determination of persulphate.

We have now found that cuprous iodide exerts a marked catalytic effect on the reaction
between potassium persulphate and iodide in neutral solution. We have found by numerous
experiments that the reaction is rapid enough at laboratory temperature to serve as the basis
of an jodimetric method for the estimation of persulphate. Under suitable conditions the
reaction is completed in five to ten minutes. '

EXPERIMENTAL.

Cuprous iodide is precipitated by treating a solution of copper sulphate (Merck, A. R.)
with a slight excess of potassium iodide solution. The precipitated cuprous iodide was washed
several times by decantation until the supernatant liquid is free from iodine. The precipitate
thus obtained is stored in a brown bottle, suspended in a known quantity of water. The
suspension thus prepared and used in our experiments contained approximately 1-5 gm. of
cuprous iodide per 100 ml. of the suspension. Whenever required for use it was shaken and
the requisite volume pipetted out, using a pipette with a wide bore. It has been observed by
us that cuprous iodide thus preserved was quite stable for several months,

The potassium persulphate used in the experiments was the Kahlbaum’s pure variety,
while the potassium iodide was of the B.P. quality of American origin.

The results recorded in the following table demonstrate the marked catalytic influence
of cuprous iodide on the reaction between persulphate and iodide in neutral solution at room
temperature (27°).
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TasrLe 1.

15 ml. of persulphate solution 4 20 ml. of potassium iodide solution 4 2:0 ml. of cuprous iodide suspension.
Amount of persulphate taken is equal to 0-1014 gram.

Amount of persulphate reacted (in grams).
Time in 0:25 Molar pot. iodide. ] 05 Molar pot. iodide. 1-0 Molar pot. iodide.
minutes,

Without With Without With Without With
catalyst. catalyst. catalyst. catalyst. catalyst. catalyst.

10 0-03873 0-09629 0-07993 0-09899 0-09951 1002
20 0-05710 0:09754 0-08950 0-09993 0-10010 8-10838
40 0-07745 0-09817 0-09752 0-10010 0-10010 0-10030
60 0-08828 0-09951 0-10020 0:10020 0-10020 0-10030
80 0-09493 0-09860 0-09975 0-10020 0-10020 0-10030
100 0-09860 0-09891 0-09995 0-09995 0-10030 0-10030

It will be seen from the above results that when the concentration of potassium iodide
is 25 to 50 times that of persulphate, the time taken for all the persulphate to react is about
20 to 30 minutes in the presence of the cuprous iodide catalyst (2 ml. of the suspension).

Influence of the Variation of the amount of catalyst.

TaBLE II.

20 ml. of potassium persulphate 4 20 ml. of 0-125 Molar potassium iodide solution -I- Catalyst.

Amount of persulphate reacted in ml. of hypo solution.
Time in
minutes. 1 o
ml. catalyst. | 2ml. catalyst. | 3 ml. catalyst. | 5ml. catalyst. | 8 ml. catalyst. | 9ml. catalyst.
5 14-55 17-25 17-75 17-85 18-05 17-9

10 17-20 17-75 18-00 18-10 18-10 18-:05

15 1770 17-95 18:00 18-10 - 18-10 18-06

20 17-85 . 17-95 18-00 18-10 18-10 18-05

25 17-90 cees 18-05 18-10 1810 18-10

30 17-90 17-95 18-05 18-10 18-10 18:05

The results show an increase in the speed of the reaction with the amount of cuprous
iodide.

We recommend the following procedure for the iodimetric estimation of persulphate.

20 ml. of the persulphate solution are placed in a glass stoppered or Erlenmeyer flask,
20 ml. of potassium iodide solution (about 0-5 Molar) are added, followed by 5 ml. of cuprous
iodide suspension (0-015 gram Cugly, per ml.). The flask or bottle is kept tightly stoppered
for 10 to 15 minutes and the iodine liberated is titrated with a standard solution of sodium
thiosulphate. The volume of thiosulphate solution used up is a measure of the persulphate

resent.

P The potassium jodide must be present at a concentration of 20 to 50 times that of the
potassium persulphate.

In the following table are given the results obtained in a comparative study of the two
catalysts, cuprous iodide and potassium chloride.

The results show that our method gives values which are in fair agreement with those
obtained by the Zombory method. ' .

We desire to express our thanks to Prof, N. R. Dhar, D.Sc., Dr. es Sc., LE.S,, of Allahabad
for his kind interest in the work.
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TasrLE III.
Potassium persulphate solution 4 200 ml. of 0-5 Molar potassium iodide solution + catalyst.

Amount of persulphate found in grams.

Author’s method | Zombory method
(Cugl, catalyst) (KCI catalyst)
in 10 minutes. in 30 minutes,
0-13340 0-13340
0-10100 0-10100
0-07298 0-07357
0-03684 0:03656
0-05386 0-05399
0-01828 0-01828
0-02599 0-02599
0-01771 0-01743
0-00871 0-00885
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