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Apparatus and Technique 

Some Addition Polymers as Adsorbents in Liquid Phase Chromatography 

By T. Urbański and (Mrs.) К. Michalska-Mazurkiewicz 

Warsaw Institute of Technology (Politechnika, Warszawa 10) 

So far the only polymers in use for liquid phase 
chromatography are cellulose and starch. 

It has now been found that some addition polymers, 
such as polyvinyl chloride (PVC) and polyethylene 
(PE), can be used to adsorb hydrochlorides of various 
organic bases out of their aqueous solutions. These 
polymers can also be used to isolate some of the bases 
from mixtures of their hydrochlorides in aqueous 
solution. 

PVC (emulsion polymer) and PE (Ziegler method) 
of high molecular weight (20,000-50,000) were used 
in our experiments; the diameter of the particles 
being 10-50 u.. 

The results of our experiments are summarised in 
Tables 1 and 2. 

Tabic 1 

Adsorption on PVC 

G r o u p Base hydrochlorides or acids in aqueous solutions, 
elution wi th water. 

I Methylamine, ethylamine, n-butylamine, iso-butyl-
amine, и -amylamine , iso-amylamine, dicthylamine, 
guanidine, cysteine, valine, nor-valinc, leucine, 
methionine, iso-ephedrine, 2,4-lutidinc, fs-hydroxy-
pyridine, picol inic and nicotinic acids, isonicot inoyl-
iiydrazine. 

II Trimethylamine, triethylamine, glycine, aniline, 
ci-toluidine, a-naphthylamine, /V-ethylaniline, N-
methyl-/V-ethyhiniline, m- and />-phenylencdiamine, 
benzidine, benzylamine, pyridine, a- and [i-picoline, 
2,6-lutidine, pyridoxine, cphedrine. codeine, 
strychnine, brucine, quinine, sal icylhydroxamic 
acid, 5-bromosalicylhydroxamic acid. 

III Tryptophane, in- and p-toluidine, a u r a m i n ę , 
crystalviolet, malachite green, rodamine, methylene 
blue. 

The following code was used to denote the ability 
of the hydrochloride being adsorbed and eluted: 

1—weak adsorption, the substance can be eluted 
very readily with the original solvent; 

II—fairly good adsorption, the substance can be 
eluted with the same solvent; 

III—very strong adsorption, the substance cannot 
be eluted with the same solvent. 

Table 2 

Adsorption on PE 

G r o u p llase hydrochlorides or acids in aqueous solutions, 
elution with water. 

I Methylamine, ethylamine, n-butylamine, i so-bulyl -
aminc, n-amylamine, iso-amylamine, diethylamine, 
guanidine, aniline, o-, m- and p-toluidine, a-
naphthylamine, /V-ethylaniline, TV-methyl-TV-ethyl-
ani l inc, benzidine, benzylamine, p icol in ic ac id 
isonicotinoyl hydrazine, sal icylhydroxamic acid, 
5-bromsalicylhydroxamic acid, phcnylaccthydrox-
amic acid. 

II Tr imethylamine, triethylamine, glycine, valine, 
norvaline, leucine, methionine, tryptophane, m-
and p-phenylenediamine, benzidine, pyridine, a-
picoline [i-hydroxypyridine, nicotinic acid, a u r a m i n ę , 
crystalviolet, malachite green, rodamine, methylene 
blue. 

III Cysteine, p-picoline, 2,4- and 2,6- lut idinc, py r i 
doxine, cphedrine, isoephedrinc, codeine, strych
nine, brucine, quinine, codeine. 

Water, ethanol or aqueous cthanol of various 
concentrations was used for elution. 

A few examples of separation of amine hydro
chlorides can be given. 

The mixture of toluidines in the form of hydro
chlorides in aqueous medium was adsorbed on PVC. 
On elution with water o-toluidine was removed from 
the column. In a similar way iso-cphedrinc hydro
chloride can be separated from cphedrine hydro
chloride. The hydrochloride of glycine is less readily 
eluted from PVC by water and thus can be separated 
from other amino-acids. Triptophane hydrochloride 
is particularly resistant to elution with water and thus 
can also be separated from other amino-acids. 

On PE cysteine hydrochloride can be separated 
from other amino-acid hydrochlorides, the former 
being less readily eluted. 
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The use of PVC and PE in chromatography also 
offers different possibilities by varying the eluent, 
e.g., triphenylmethane dyes are strongly adsorbed on 
the top of a PVC column from their aqueous solutions. 
They cannot be eluted with water, but elution can 
readily be obtained by using ethanol. On the PE 
column the elution of these dyes was slow; however, 
it was rapid when aqueous 10% ethanol was used. 
It is worth pointing out that coffeine hydrochloride 

cannot be adsorbed from its aqueous solution on 
PVC, but it was strongly adsorbed on PE. 

A more detailed account of the work will be 
reported elsewhere.1 
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The "Helium Detector" for Gas Chromatography 

By R. V. Parish and W. H. Parsons 

C. A. Parsons & Co. Ltd., Nuclear Research Centre, Fossway, Newcastle upon Tyne, 6 

The use of the Lovelock type ionisation detector 
with pure helium for the detection of permanent gases 
has been described recently.1-2 This has prompted us 
to report our results using this detector. 

The detector was a standard Pye argon detector 
(Ra-D source) used with helium purified as described 
by Berry1-3 (total impurity level ca. 0-1 v.p.m.). The 
detector was operated at a nominal 1250v which 
gives about a 15-fold increase in sensitivity over 
operation at lOOOv. The sensitivity is slightly improved 
at 1500v but this is offset by a disproportionate 
increase in the noise level. Gas samples (5 ml.) were 
analysed on either a 40 cm. column of Linde molecular 
sieve 5A (for H 2 , 0 2 , N 2 , C H 4 and CO) or a 50 cm. 
column of silica gel (for C0 2 ) , both at 0°c. The 
minimum detectable concentrations of the various 
gases (defined as twice the noise level, which was, 
peak to peak, about 0.2 mv) are shown in the Table; 
the sensitivities differ from gas to gas, as was found by 
Wiseman.2 The low sensitivity to carbon monoxide 
is partially due to its long retention time, giving a 
broad peak. 

Experiments are now in progress using this system 
with a Pye process analyser which incorporates a 
detector with a Sr-90 source, which gives a greater 
sensitivity and a lower noise level. These results 
will be published in full in due course. 

Table 
Minimum detectable concentration of gases in 

helium flowing at 60 ml./min., detector voltage 1250v; 

Gas H 2 O2 N 2 C H 4 C O C 0 2 

Minimum detectable 10 0-5 2 5 5 0-5 
concentration (v.p.m.) 

The authors thank W. G. Pye & Co. for the loan of 
apparatus, and also the U.K.A.E .A. , for permission 
to use the helium purification train. 
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REVISED BRITISH STANDARD 

Several minor changes have been made to the British 
Standard for reference thermometers for field use 
(B.S. 2736), a new edition of which has recently been 
published which covers thermometers graduated to 
the Celsius (centigrade) scale as well as the Fahrenheit 
scale of temperature. The standard, intended to 
cover both Service and commercial requirements, 
specifies requirements for reference thermometers for 
ordinary and tropical use suitable for determining the 
scale errors of other thermometers by comparison in a 
water bath. It also requires that a wooden case 
should be provided with each thermometer. 

The standard is one of a series prepared at the 
request of the Temperature Measuring Instruments 
Sub-commitlce of the Joint Equipment Standardisa
tion Committee of the Ministry of Defence. It is 
based on M.O. Specification No. 202 for inspectors' 
thermometers, issued by the Air Ministry Meleoro-
logical Office. 

Copies of this standard may be obtained from the 
British Standards Institution, Sales Branch, 2 Park 
Street, London, W . l , price As. 
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