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Studies on Manganese Ferrocyanide Sol. Part ITL. Studies omn
the Conductivity during Slow Coagulation by Electrolytes

D. P. Joshi and Hari Mohan

An aticmpt has been made in the present work to throw somc light on the mochanizn of the
changes In electrical conductance of the manganese ferrocyanide 50l during the process of slow coagula-
tlon with LiCl, KCI, BaGly, S1Cly, AlCly and Th(NOy),.

Manganese ferrocysnide sol was obtained by mixing potsssium ferrocyanide and
manganese chloride both B D H. Analar aa described in our previous communication®.
The intermicellar liquid (Potassium ferrooyanide solution) having the same conduotance
s that of the sol was prepared by dissolving potassium ferrocyanide in eonductivity water. -
The sonductance of the sol and the intermicellar liquid was determined on thelines suggested
by Paulis, Chaturvedi and Bhattacharyed, The amount of eleotrolyte required to cosgu-
late the sol in one hour was at first determined by the visual surface-separation method.
After mixing this ameunt of the elestrolyte with the sol the conductivity was determined
pt different intervals of time. Th's proooss was repeated by mixing the intermicellar liguid
with the same amount of electrolyte. The sol, the elestrolytes and the intermiesllar liquid
were placed in separate Pyrex tubes in the Gallenkamp thermostat before and after mixing,
the temperature was maintained at 20-+0.1°. Electrical conductivity was determined by
Serfags Conductivity Bridge using s dipping type conductivity cell. All these operationa
were carried out in dark room using red lamp, as dilute aqueous solution of potassium
fertooyanide undergoes the photoreaction on exposure to sun lights.

The results are plotted in Fige. 1 & 2 (ourves a to f). From these observations it
mAy be conaindad that ion exchange phanomenon like adsorption, is an instentansous
Process.

The conductivity of the sol and the coagulating elestrolyte is in all cases grestsr
than that of the intermicellar liquid containing the same amount of electrolyte except
in ease of LiCl, where however not much differance was noted. Black dots indicate walue
of intermicellar liquid}LiCl. The difference in the conductivity between the sol and the
intermicellar liquid system: also seexas tc depand on the nature of the precipitating electro-
lytes. With higher valenoy of precipitating ions, the diffarence in conductance is greater
than with manovelent ions exeept with the quadrivalent Th+* ion. This ialikely due to the
formation of the Th Fo (CN),-
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On adding the electrolyte ths conductivity instantaneously shoots upto the maxi.
mum both in the oases of the sol and the intermicellar liguid, but there is an sppreciahls
difference in the conduativites of the coagulating sol and the intermicellar liquid +electro-
lyte. This difference is obviously connected with the mechaniam of coagulation.
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FIG. 1 Conductivity variations during slow coagulation of Manganese farocyanide aol.
(colloid content of the sol = 3.8 gms/litre)
(=) Sol 4+ LicCl
(") Intermicellar liguid 4 LiC)
(1) S0l+ KCl
(6 Intermicellar lguid + KGl

In the case of AlCI,, unlike that of KCl, LiCl, and 8rCl,, thereis a slight lowering of the
oon&unt.nnoonﬁernrds,lnsteadofajump &s in other cases. It Is suggested ts be dus o
soms gurface reaction. AP! ions being pufficiently hydrolysable, some alummium
hydroxide is formed by surface reaction, and the H* ions in the systern would thus decreass,
thareby the conductance is lowered. These resulis are in conformity with the conclusions
of Chaturvedi and Coworkers?,s.
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FIG. 2- Oonductivily ¥Yarietions during slow coagulation of Manganese ferrocyanide sol.
(©) Sol + SrCl,
(/) Intermicellar liquid + ScCl,y
(d) Sol 4 BaQl,
(d") Intermicellar liquid + BaCl,
(¢) Sol 4 Al

(I) Sol-- Th (NOjg)¢
() Intermicellar liquid + Th (NOy),

These resulta, however, do not show any telationship between the growing size of the
particles and the corresponding conductance of the system aa should be expected from the

formula given by Smoluchouski®,
Further work in this line is in progress.
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