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Part I I I .  Copper Halides. 
By H. L. RILEY and H. C. SMITH. 

Before drawing any conclusions as to the relative magnitude of the aniophilic properties 
of copper and cadmium ions, it,appeared desirable to extend these studies to other types of 
anion; those employed in Part 11 were all carboxylic, and the halides of cadmium were 
described in Part 1, so it was decided to carry out similar copper halide measurements. 

Attempts to carry out titrations in the above manner gave extremely discordant results 
owing to the rapid formation of cuprous chloride and bromide during the titrations. This 
difficulty was overcome as follows. The condition of the electrodes was checked before 
the titration by using 0.Ol.M-copper sulphate in each half-element, The halide-copper 
sulphate was then run into the right-hand half-element of the concentration cell, the 
electrolyte being stirred by bubbling hydrogen through it, and the P. D. of the two electrodes 
then measured. Only two potentials were measured at each titration, and the con- 
centration range was covered by carrying out several titrations. The values obtained 
were checked by preparing a copper halide solution of a particular concentration and 
measuring the potential of a freshly plated copper electrode when dipped into this solution. 
Curves were drawn from approximately 70 readings in each case. The results recorded in 
Table VI are the smoothed values obtained from these curves. Values of K ,  were also 
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TABLE VI. 
Copper Chloride. 
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determined in the manner already described, the activity correction being included in the 
calculation. An attempt was made, by a method similar to that described in Part I, to 
evaluate the dissociation constants of the various undissociated species in solution. The 
nature of the experimental results permitted only a very approximate computation. The 
results are given below : 

CUCl . cuc1,. CUCI,’. CUCI,”. 
K = 1.6 x 10-3 4-0 x 10-5 1.3 x 10-5 2.4 x 10-6 

K = 2-1 x 10-6 5.7 x 10-8 1.2 x 10-8 5.1 x 10-9 
CuBr’. CuBr,. CuBr,’. CuBr,”. 

CONCLUSION. 
It is now possible to compare the affinities of ten anions for the cupric ion with their 

affinities for the cadmium ion. The Fig. shows the anions arranged in descending order of 
their affinityf or the cupric ion plotted against the potential of the cell shown on p. 1441 
(E = Cu; x = 0.1). The corresponding potentials observed when cadmium is used 
instead of copper are plotted in the same order. The copper concentration cells give 
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does indicate that-the cupric and the 
cadmium ion possess characteristic, in- 
variable (or only slightly variable) 
aniophilic properties. There is a widely 
held belief, based presumably on the 
behaviour of cadmium iodide solution 
in the transport-number apparatus, that 
cadmium possesses an exceptionally high 
tendency to form complex ions in aqueous 
solution (cf. Sidgwick, op. cit., p. 264: 
cadmium salts form complexes in water 
with " unparalleled ease ',). We can, 
however, safely conclude from the above 
results that the aniophilic property of the 
cupric ion is considerably greater than 
that of the cadmium ion. What is the 
reason for this pronounced difference in 
the properties of these two ions? Their 
diameters are not greatly different, so 
this behaviour is not merely a volume 
effect. It has been suggested that certain 
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