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is hoped to publish a more detailed discussion of 
these and further results in due course. 

D. 0. JORDAN 

A. R. MATHIESON 

Department of Chemistry, 
University, Nottingham. Nov. 14. 
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Quantitative Separation of Small Amounts 
of Zinc from other Metals by Chromato­

graphy on Cellulose Columns 
THE great usefulness and versatility of chromato­

graphy for qualitative separation of metals have been 
shown recently in a number of reports. So far, much 
less work appears to have been published on the 
quantitative possibilities of th~ ~ethod. L~c_ourt 
et al. 1 have described the determmation of alummmm, 
iron and titanium separated on paper strips using 
colorimetric procedures for the final estimation. 
Burstall and his colleagues2 have employed cellulose 
columns for the analysis of alloy steels ; in the same 
paper the separation of _gold from the meta:ls. C:f the 
platinum group is mentioned, and the possibility_ of 
other quantitative separations is foreshadowed. Usmg 
thick strips of filter paper, Anderson and Lederer• 
have recently separated thallium quantitatively from 
other metals. 

As a step in an investigation on the effect_ o~ trace 
impurities on the performance characteristics of 
tin/lead solders, we have examined the quantitative 
separation of zinc from other metals likely to be 
encountered. Exploratory experiments had shown 
that it was possible to remove the bulk of the two 
major constituents by preliminar~ chemic:i,l sep:i,~a­
tion, leaving these two metals with the 1mp~r1t1es 
in quantities of about equal order of magmt~de. 
Using paper stripi!i according to the method described 
by Burstall et al.•, with me~hyl propyl ketone. as 
eluent, it was possible to obtam complete separ~t1c:n 
of the following metals applied to a paper strip m 
approximately equal quantities (IO_-• gm.) : tin, 
aluminium, nickel, lead, manganese, bismuth, cobalt, 
zinc. copper and iron. 

With solutions containing the same metals and 
using butanol hydrochloric acid as eluent, z!nc moved 
in front of the other metals, followed by iron. The 
same sequence of separation was found when the 
analyses were carried out on cellulose columns. T11;ose 
conditions therefore, are favourable for the quantita­
tive separ~tion of this met~l. Solu~io~s contai1;1i~g 
approximately 500 µgm. of zmc and similar quantities 
of the other nine metals were applied to the top of 
the column and were eluted with a mixture of water­
saturated butanol and concentrated hydrochloric acid 
in the volume ratio of 92 : 8. The visible iron band 
acted as a convenient marker, and the eluate was 
collected until this band had reached the bottom 
of the column. The zinc in the resulting solution was 
determined polarographically. 

The following results were obtained: 
Zn added 

(gm. X 104
) 

5·00 
6·00 
6·00 

Zn recovered 
(gm X 10') 

5·14 5·04 
4·72 4·82 
6·07 5·90 

When zinc was added to 2 gm. of solder, similar 
recoveries were achieved. 

Zn added 
(gm. X 10') 

1 ·00 
2·00 

z n recovered 
(gm. X 10') 

1 ·05 
1 ·96 

We now hope to determine further the _sens~tivity 
and accuracy of this method for the ~st1ma~i'.m ?f 
zinc and to extend it to other trace 1mpur1ties m 
solders. . 

We are indebted to Mr. R. A. Wells, of the Chem1~al 
Research Laboratory, Teddington, for helpful dis­
cussions and to the Directors of the Metal Box 
Company for permission to publish this communica­
tion. 
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Research Division, 
Metal Box Co., Ltd., 
Acton, London, W.3. 
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Bound Water in the System 
Cellulose -Aqueous Salt Solution 

IT has been concluded by Hermans1 and others, 
from an examination of the apparent specific volume 
of cellulose in aqueous solutions of various solutes, 
that a certain amount of water is 'bound' to the 
cellulose and is not available as solvent. 

It is true that, in general, the apparent specific 
volume of cellulose in water is increased by the 
addition of a solute. Although alkali halides have 
this effect, we have ascertained, by separation and 
complete analysis of the two P?ases, ~hat the prefer­
ential absorption of the solute 1s not m favour of the 
aqueous phase. As the solute has a hig~er density 
than the sol vent, the rise in apparent specific volume 
of the cellulose must be ascribed to some secondary 
effect, perhaps some action of the so~ute in reduc~ng 
the adsorption compression or mterpenetrat10n 
between water and cellulose. 

The use of specific-volume n:ieasuremen~s fo~ the 
determination of 'bound water' 1s therefore mvahd. 

Determinations based upon the take-up of wa~er 
and of solute from solutions of known concentration 
are not subject to this complication. Sucrose•, 
sodium thiosulphate3 and other substances ~ave been 
used, leading to positive and fairly definite val~es 
for the 'bound' water, or, in other words, preferential 
absorption of the solvent by c~llulo~e. Sodium 
sulphate also appears to beha:ve m this way ; . but 
the use of alkali halides, whwh are preferentially 
absorbed from water, would clearly lead to negative 
values for the 'bound water'. 

Measurements of this supposed quantity made with 
a particular solute are, therefore, devoid of general 
significance. 
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Manchester 1. Nov. 29. 
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