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motor lorries can ply as far as Sahasradhara
and the main locality is hardly three miles by
pony road from it. ’
Geology Department,
Lucknow University,
Lucknow,

H. L. _
November 8, 1944. CHHIBBER

1. Or the one inch sheet 53]/3 this plaze is spelt as
Sansa Dhara but the correct : p:lling is $ana.radhaia.

CATALYSIS IN VOLUMETRIC
ANALYSIS

Estimation of Potassium Persulphate

Ir a reaction is to serve as the basis of a
voluietric analytical process, it must be a very
specdy one. While ordinarily very fast re-
uqtlons only are selected for the purpose, some
of the slowly occurring reactions have also

been utilized on account of their convenience

ctherwise, the speed of reaction being in-
creased by elevation of temperature. Only a
few cases are on record where the speed of
a reaction is increased for analytical purposes
by the use of a suitable catalyst. Recently
Gopala Rao and Ramacharlu! have employed
sunlight or artificial light to accelerate a re-
action so that it becomes suitable for purposes
of quantitative analysis. It appeared to us
that the phenomenon of catalysis can be util-
ized to a fuller advantage in volumetric ana-
lysis than has been the case hitherto. We have
found that a suspension of cuprous iodide in
water serves as an excellent catalyst for the
reaction between potassium persulphate and
potassium iodide and that the reaction so cata-
lysed at room temperature is quite suitable for
the iodimetric estimation of persulphate. The
iodimetric method has the advantage that it is
simple and accurate, giving directly a measure
of the oxidizing power of persulphate. The
methods now in use, with the exception of the
iodimetric method of L. von Zombory, are
cumbrous. The alkalimetric method is based
on the well-known reaction 28,015+2H,0=41'50,
+0, which takes place rapidly at 100° C. This
method is not suitable for the estimation of
ammonium persulphate, as nitric acid and
nitrogen are also obtained due to secondary
reactions. Moreover, the method is vitiated by
the presence of bisulphate in the original sam-
ple.  The method of Le Blanc and Eckardt is
an indirect one, being based on the fact that
persulphates oxidize ferrous sulphate, the speed
of the reaction being considerable when the
latter is present in excess, )

The cuprous iodide catalyst used in our ex-
periments was prepared by adding a slight
excess of potassium iodide to a known quantity

of pure copper sulphate (Merck, A.R. sample)

in dilute solution, washing the precipitate oh-
tained repeatedly by decantation _w1fnh water
until free from all traces of free iodine. The
cuprous iodide thus prepared was suspended
in water and the suspension made to a knowmn
volume and.preserved in a wide-mouthed glass-
stoppered bottle. This was found to be‘qu'lte,
stable for several months, no trace of iodine
or cupric salt appearing. The suspension used
in our experiments conjcamed appx_'qmmately
0-015 gm. of cuprous iodide per millilitre. The
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results recorded in Table I demonstirate the
catalytic action of cuprous iodide.

TaBLE I
15 ml. of potassium persulphate solution -
20 ml. of 0-125 Molar potassium iodide solution

Amount of persulphate taken = 0-1014 gm.
Amount of persulphate rea tel
Time in
minates VWithout catalyst W.lth.‘? ml of cuprous
iodide saspension
10 0-01624 gram 0-08672 gram
20 0 02531 , 0-18692 |,
4) 0-u2643 |, 0 08734 ,,
€0 0-04591 ,, 0-(8816 |,
89 0-' 5267 ,, 0-0:8869 ,,
100 0-056v3 ,, 0-08300 ,,

The catalytic action of cuprous iodide has
been applied to the wvolumetric determination
of persulphate in the following manner.
20 mls. of the persulphate solution are placad
in a glass-stoppered bottle or Erlenmeysr
flagk, 20 mls. of potassium iodide solution
(M/2) are added, followed by 5 mls. of the
cuprous iodide suspension. The bottle or flask
is kept stoppered for ten to fifteen minutes
and the iodine liberated is titrated with a
standard solution of sodium thiosulphate. The
results are given in column 1 of Table IL
These compare very favourably with those in
column 2, the latter being obtained by the
method of Zombory.2 For the estimation of
persulphate by our method, it is desirable o
have the iodide at a concentration, 20 to 80
times that of the persulphate.

TaBLE II
Amount of Persulphate Found

Authors” met} od

Zambory method
(15 minutes)

(80 minutes)

i
i

0-13340 gram ; 013340 gram
0-10100 i, 0-10100 ,,
0-0368¢ : 0-(3656 ,,
0-05286 ., | 0.05%99 ,,
0-01828 , ; 0-01828 |,

Thus it will be observed that our method
requires a much shorter time than that of
Zombory. We have found that silver, mercuric,
cerous, cobalt, nickel and manganous salts do
not catalyse. the reaction between persulphate
and iodide either in neutral or ecid medium,
while ferrous and ferric salts are good cata-
lysts.
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