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Quantitative Chromatographic Separation 
and Estimation of Cadmium in Copper 

Alloys using Paper Strips 
Bishop and Liebmann 1 have described the quantita

tive separation of zinc from soldering alloys by 
chromatography on cellulose columns followed by 
polarographic estimation. We employ a similar 
method for the determination of small amounts of 
cadmium in copper-cadmium alloys, except that we 
use paper strips of normal thickness. 

Our procedure is briefly as follows. A solution of 
a weighed amount of the alloy is prepared in the 
minimum volume of nitric acid diluted 1 to 3, and 
made up accurately in a volumetric flask to a cad
mium concentration in the range 10-• to 10-• gm. per 
millilitre ; 0 · 3 ml. of this solution is placed by meaIJB 
ofan 'Agla' micrometer syringe (Burroughs Wellcome, 
Ltd.), 5 cm. from one end of a 4 cm. x 45 cm. strip 
of Whatman No. 1 paper. Spreading of the band of 
solution may be lessened by applying the solution in 
O • l ml. or smaller portions and allowing each to dry 
before applying the next. The chromatogram is de
veloped by a method very similar to that described 
by Linstead et al.•, but using methyl ethyl ketone 
plus 30 per cent by volume of A.R. hydrochloric 
acid as the developing solution. After about sixteen 
hours the chromatogram is allowed to dry in air. 
The copper band, which is yellowish-green in colour, 
begins about 20 cm. from the starting position ; the 
cadmium band commences within a few millimetres 
of the front of the copper band and extends for 2-4 cm. 
It is usually accompanied by a brown to pink colora
tion apparently derived from the developing solution ; 
a. freshly mixed solution gives less of this coloration 
than an old one. No interference with the separation 
has been observed, but the front of the copper band 
is more easily visible when tho coloration is absent. 

The whole of the lower portion of the strip con
taining tho cadmium is extracted and washed with 
boiling l per cent hydrochloric acid. The filtrate and 
washings are combined and evaporated gently to 
dryness. The residue is treated with about O ·5 ml. 
of 60 per cent perchloric acid and again evaporated 
to dryness to destroy traces of organic matter which 
have been found to interfere sometimes with the 
polarographic wave-form. Tho residue is then 
dissolved in exactly 2 ml. of O • 5 M potassium chloride 
solution in 1 per cent hydrochloric acid and a portion 
polarographed in a 2-ml. cell after passing hydrogen 

for five minutes. As an internal standard, 0 ·002 ml. 
of a standard solution of cadmium metal in A.R. 
hydrochloric acid is then introduced directly into the 
polarographic coll with the 'Agla' syringe. 

For alloys containing 0·2-1·3 per cent cadmium, 
the coefficient of variation of our results has been 
found to be of the order of l per cent, which compares 
very favourably with the spectrographic solution -
spark method, which we have found to give a. co
efficient of variation of about 3 per cont. The method 
is less time-consuming and much more convenient 
than the usual macro-chemical methods, and it is 
suggested that it could be readily adapted for other 
analyses. 

It is hoped to describe the method in greater detail 
elsewhere. 

A large part of the credit for this work must be 
accorded to Miss J. Houghton, who has carried out 
the practical work, and without whose patience and 
practical suggostionB its completion would have been 
long delayed. Thanks are due to Dr. L. G. Brazier, 
director of research and engineering, British IIJBula.ted 
Callendor's Cables, Ltd., for permission to publish 
this communication. 
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Carbohydrate Primers for Q-Enzyme 

Foa some time we have been engaged in a study 
of the starch-synthesizing enzymes of PolytomeUa 
creca, a flagellate which produces starch from sodium 
acetate and ethyl alcohol, but not fro:qi sugars1. This 
starch is similar to most natural starches inasmuch 
as it consists of amylose and amylopectin components, 
the latter being the major constituent•. It has 
already been reported by Lwoff, Ionesco and Gut
mann1•3 that Polytomella creca contains a phosphoryl
ase which utilizes glucose-I-phosphate as the substrate 
for tho synthesis of an iodophilic polysaccharide ; 
this claim has been verified in these laboratories'. 
However, since phosphorylasos are known to catalyse 
tho formation of only 1 : 4-oc-glycosidic linkages, it 
seemed probable that, for the synthesis of tho branch 
points of amylopectin, the_ organism must employ a 
second enzyme, similar to the Q-enzyme of the 
potato5 or tho 'branching factor' of liver and hoart5• 

This second enzyme has now been isolated' by a 
method which was essentially that used by Barker, 
Bourne and Peat7 in the case of potato Q-enzyme. 
The protozoa! enzyme converts amylose into a 
polysaccharide, which is stained red with iodine and 
has been proved to belong to the amylopectin-glycogen 
class•. 

The purpose of Jhe present communication is to re
cord certain phenomena encountered during the early 
stages of tho reaction catalysed by the Q-enzyme of 
Polytomella creca ; these phenomena have not been 
described in reports of the properties of Q-enzyme 
samples derived from other sources. When dilute 
solutions of the protozoa! enzyme were incubated 
with amylose samples containing different degrees of 
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