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REFRACTOMETRIC STUDIES OF COMPLEX SALT FORMATION

M. A. Azim AND MAZHAR-UL-HAQUE

Chemistry Depariment, Government College, Lahore

Complex salt formation has been studied by
various workers by determination of magnetic
susceptibility,! which showed an abnormal
behaviour in case of formation of complex salts.
Other physical properties, like surface tension,
viscosity and refractive index, have also been
found to give an indication as to the formation
of double and complex salts.2 Since different
properties may respond to differant types, there-
fore we tried to investigate the variation of ref-
ractive index for cases in which complex salt
formation was noticed by magnetic susceptibility
determination. The principle of the refractomet-
ric method depends upon the fact that when a
certain volume of solution of one substance is
added to a definite volume of the solution of
another substance at the given temperature, the
refractive index goes on increasing or decreasing
gradually, but at a certain point the increase
or decrease is abnormal. @ When a graph
is plotted between the refractive index and the
volume of the solution added, a kink in the curve
is noticed at the point where complex salt forma-
tion takes place. Several systems were examined

by this method, and the present communi-
cation deals with the results for:

(1) NH,NO;—Pb (NO;),-H,O
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(2) NH,Cl—Zn Cl,-H,O

(3) NH,Cl—Cd CL,-H,0

(1) NH,OH-Cu SO,—Cu (OH),. (NH;), or
Cu(OH),. (NH,),

(5) CHCl;—C,H OC,H; (ether)

(6) CHCI;—(CHj),.CO

The following systems were also examined,
but we failed to get any indication of double salt
or complex salt formation due to precipitate for-
mation:

(1)  p-Toluidine—p-chlorophenol
(2) p-Toluidine—o-chlorophenol
(3) Ni(SO,)—(NH,),.80,

(4) KCN—AgNO;,

(5) NaOH-—Na,SO,

(6) K, Fe(CN)s—FeCl;

Experimental

Thirty mixtures of each system were made up
by adding varying amount (0-30cc.) of molar
solution of one of the components to 20 cc. or
10 cc. of molar solution of another, and the mix-
ture was diluted to 50 cc.in each case. The
refractive indices of these mixtures were determin-
ed at constant temperature with a critical angle
refractometer (Bellingham & Stanley Ltd.) with
an accuracy of 4 0.0002. The temperature of
the solution under investigation was controlled
within 4 0.1°. A graph was plotted between
the refractive index and the volume of the varying

component. Kinks in the curve were obtained
at those points where the complex or the double
salt formation took place.
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From the position of kinks in the curves molar

ratios of the components of the double and com-
plex salts were calculated and are detailed below:
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(1) NH,NO;—Pb (NO;),-H,0 4:1,2:1, 1:1, 45

All the first three values, 4:1, 2:1 and 1:1,
confirm the results obtained by magnetic
susceptibility method but the fourth value, i.e.,
4:5, is another ratio found by refractometric
method which is probably more sensitive than
magnetic method.

2) . NH, Cl—Zn Cl,-H, O 4:1, 2:1, 1:1,4:5
4

In this case also 4:1, 2:1 and 1:1 values are
in agreement with the magnetic susceptibility
method but the value 4:5 is another ratio found
only by this method.

(3) NH,Cl—Cd Cl,-H,O 4:1, 2:1, 1:I

4:1-1:1 are the values which are obtained by
by the magnetic susceptibility method. While
2:1 value obtained by our method is a new value.
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(4) NH,OH-Cu SO,—Cu(OH),.(NHj3) 4:1, 2:1
or Cu(OH),-(NH;), Schweitzer’s reagent
(5) CH Cl;—C,H O C,H; 2:1, 1:1, 5:82and 1:2
(6) CHCl;—(CH;),CO 2:1, 2:3 and 1:2
The values obtained in systems 4 to 6 have
not been determined before by any method.
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