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Stability and Eledtrokinetic Potential of Nickel
Ferrocyanide Sol

B. N. Ghosh and S. Bandyopadhyay

A well-dialysed nickel ferrocyanide acl has been preparcd and the electrokinetio potential has besn
de ined by electr tic as well as electrophoretic methods. Correction for surface conductance has
been applied by using an equation of the form 1la= 1/Z+ m|S. The true [-potential for rapid rate of cnagu-
Iation has been found to bo somewhat loss than that obtained for the slow rate, The data lead to the con-
clusion that a given rate of coagulatinn is characterised by a definite value of true {-pctential, independent
of valency of the coagulating ions used.

All previous experimental evidences in favour of or against Powis’ thzory' of critical
congulation potential and Hardy's theory? of coagulation at the isoelectric point are
of doubtful validity owing to the neglect of surface conductance® ¢ andrelaxation3-7 effects.
Ghosh et al.%'° have shown that the true electrokinetic potential of AsSy, TiO,, and Agl
sols can be determined in presence of equicoagulating concentrations of electrolytes and
have concluded that a given rate of coagulation of & colloid is characterised by a definite
value of true zeta-potential, independent of the valency of the counter ions used. For
‘electro-osmoris, Ghosh'' has deduced the expression:
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where {5 represents the apparent electrokinetic potential calculated from the electro-
osmotic data, using the Smoluchowski equation; {, the true electrokinetic potential; S, the
bulk specific conductance of the electrolyte, filling the pores of the diaphragm; m is equal
to 2 «(%/rS. x represents the specific surface conductance, r, the average radius of a typical
pore in the diaphragm, and
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R being the radius of the spharical particles forming the diaphragm, ¥, and .'V,, represent
the volumes of the solid and liquid respectively in the diaphragm.
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A similar expression:
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has been used by Ghosh and Ray'® for electiophoresis, where m’ represents x/{R. The
above equation can be derived directly from the equations of Booth’® and Henry's
under conditions in which xR is sufficiently large, 'neing the characteristic term of the
Dehye-Hiickel cquation.

The present communication records our experimental results on nickel ferrocyanide
sol.

EXPERIMENTAL

Nickel i:errn('._ynnidc sol was prepared by addition of a decinormal solution of nickel
chloride to an excess of a decinormal potassium ferroeyanide solution with constant
stirring and dialysing the resulting sol against distilled water for one month. It was
then stored in a Jena flask for two weeks. The negatively charged dirty green sol had a
pH of 7.32, ap. conductance at 25° =8.66 X 10~ mho, and concentration=0.31 g./100ml.

Determination of the Equicoagnlating Concentraticn. —KCl, BaCl,, and AIC], and
mixtures of BaCl,-KCl and AICl;-KC1 were used as electrolytes for coagulation.

The time allowed for the rapid rateof coagulation was 15 mins. and for the slow rate,
18 hours, followed by centrifuging at a constant ep2ed for 2 mins. in each case. The mini-
mum concentration of an electrolyte, which, when mixed with an equil volume of the sol,
produced a clear supernatant liquid in the prescribed time, was taken as the eguicoagnlat-
ing concentration, the exact velue of which was determined by trial.

Electro-osmotic Experiment at 26°

Nickel ferrocyanide sol (100 ml) wad mixed with an equal volume of an electrolyte
of the desired concentration and after the prescribed time (15 mins. or 'l_ 8 hours) tha mix-
ture was centrifuged and the coagula were transferred into & U-shaped tube. The volutne
of the diaphragm was kept the same in each experiment by regulating the time of centrifug-
ing the U-tube. The supernatant liquid, separated from the coagula, was used for filling
the U-tube. Mukherjee’s moving-bubble method' was followed in measuring the electro-
osmotic velocity.

Electrophoretic Experiment at 25°

In this experiment, the sol (20 ml ) was mixed with an electrolyte (20 m]) of the desir-
ed concentration for slow rate of coagulation. After half an hour, the bigger particles were
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separated from the mixture by centrifuging at a suitable speed for two minutes. The gol-
electrolyte mixture was then used for filling the lower part of & modified form of Burton’s
U-tube apparatus'®, Supernatant liquid, prepared by mixing the sol and electrolyte, fol-
lowed by centrifuging after 24 hours, was usod and Ag/AgCl electrodes were introduced
into each limb of the U-tube. The movement of the colloid-liquid boundary was noted
under a known current and the average value of ths upward and downward motion was

taken.

Specific conductance and pH of the supernatant solutions were measured. The pH
values of different solutions were found to remain practically the sams (4.65).

DISCUSSION

Lt will bo noticed from Fig. 1 (curves I and I[) that a lincar relationship between
1jZaand 1/8 exists both for the slow and the rapid rates of coagulation. The extrapolated
values of true {-potential for rapid and slow rates of eoagulation are 17 and 22 mv
respectively. Foruslow coagulation, the slopo of the straight line obtained by plotting 1/¢s,
found by electro-osmotic method against 1/9, is greater than that of the line obtained
hy plotting 1/{a, found by the electrophoretic method. The corresponding values of m
and ' are 3.125 x 1075 and 2,27 X 1076 respoctively.
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Tt may be mentioned that for slow coagulation, the true { found by electro-oemotic
method i in complete agreement with that found by the electrophoretic method. It may
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therefore be concluded that for nickel ferrocyanide sol, a given rate of coegulation is
characterised by a definite value of true zeta-potential, independent of the valency of the
counter ions used.

It may also be pointed out that for a change in time of coagulation from 15 minutes
to 18 hours, the corresponding change in true zeta-potential is quite small (17 to 22 mv).

The authors thank the authorities of the C.H.1.R.for the award of a senior research
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