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Determination of n-Aikanes in Mixtures 
of Saturated Hydrocarbons by Means of 

Gas Chromatography 
METHODS of using molecular sieves 5A in gas chroma

tography for removiDg n-alkanes have been described 
previously1 • 2• AccordiDg to these methods, two tests have 
to be performed, and the results can only be calculated 
after correction for differences in the size of samples has 
been made by means of iDternal markers. Such a procedure 
sometimes requires samples larger than those available, 
for example, for rock-extract analysis. 

We have avoided the need for a two-fold test by 
placing a normal gas-chromatographic column in series 
with the measuriDg channel of a heat-conductivity cell, 
a 10-cm column filled with Linde 5A molecular sieves 
(50/80 mesh) and the measuring channel of a second heat
conductivity cell. This arrangement gives us two 
chromatograms of a single injected sample, one with 
and one without the n-alkanes. Assuming that all the 
compounds in the mixture of saturated hydrocarbons 
have roughly the same heat conductivity, we can 
calculate the iDdividual n-alkane percentage directly from 
a comparison of the chromatogram areas. These areas 
can be determined very simply, for example, by being 
cut out and weighed, provided that the paper used is 
suitably homogeneous. 

An essential condition for the successful functioning of 
the method is, of course, that the sieves should completely 
retain all the n-alkanes and allow all the isoalkanes and 
cyclanes to pass. We have found that the activated 
sieves do indeed retain all the n-alkanes, but that they 
unfortunately also retain a portion of the isoalkanes and 
cyclanes. Experiments with a number of 0 16 isomers and 
2-Me-eicosane showed that when very small samples were 
injected ( < 1 mg) as much as 50 per cent might be retained. 
Since the percentage always decreased as the amount of 
sample increased, we came to the conclusion that a 
certain absolute quantity of isoalkanes is always adsorbed 
by the sieves. This adsorption can be suppressed to some 
extent-but not altogether-by coating the sieves with 
2 per cent silicone fluid 'GEJSF96'. Our findings are in 
agreement with those of Downing et al. 3 • Adlard and 
Whitham• state that 2-Me-eicosane is not adsorbed from 
the gas phase. Their experiments were performed with 
samples weighing several milligrams5 , however, and with 
samples as large as this we have not found the adsorption 
of 0 16 isomers to be noticeable either. 

The equipment can be assembled from various types of 
commercial gas liquid chromatographic apparatus. The 
need for two well-matched gas liquid chromatographic 
detection units is iDherent to the method, however. Since 
two heat-conductivity cells rarely have exactly the same 
sensitivity, it will usually be necessary to shunt the more 
sensitive cell electrically. 

The method has proved useful for the determination of 
n-alkanes in the c,.-c •• range, where preconcentration is 
not needed. Above n-020 preconcentration is required, 
urea adduction being one method of doiDg this. 

Full details concerning the method and the results 
obtained with it are shortly to be published elsewhere•. 
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SuI phitocobalami n 
A WIDE range of cobalamins exist where the cyano 

group of the original vitamiD B 12 is replaced, for example, 
by water (vitamin B 12b), halides, nitrite, sulphur-contain
ing groups, and alkyl groups (the coenzymes and analogues) 
and the nature of the ligand attached to the cobalt has a 
profound influence on tho chemical and physical proper
ties of the cobalamiD. 

Preliminary experiments directed towards the synthosis 
of the vitamin B 12 coenzyme' consisted of a re-investiga
tion of tho action of certain sulphur-contaiDing reducing 
agents on hydroxocobalamin following the report of 
Pawelkiewicz2, who claimed a synthesis of the coenzyme 
form of Factor B by the sodium dithionite reduction of 
cobinamide, Factor B, in the presence of adenine. We 
have repeated this experiment with hydroxocobalamin 
and failed to obtain any product which contained 
adenine linked to the cobalt. However, a new light
sensitive product was obtained from the reaction, the 
same product also being obtained in the absence of 
adenine. The reaction of sodium bisulphite with hydroxo
cobalamiD also gave the same crystalline product, the 
spectrum of which was somewhat similar to that of 
vitamin B 12 coenzyme•. Electrophoresis at pH 8 indicated 
that the compound contained an additional acidic group 
compared with vitamin B 12 and that it was stable both 
in solution and in the solid state in the absence of light. 
The product contained sulphur and the presence of the 
monoacidic sulphite ligand was suggested by tho electro
phoretic behaviour and by the presence of two strong 
bands at 983 and 1,150 cm-1 in the infra-red spectrum; 
these bands have been associated with the cobalt-sulphur 
linked sulphito group by Baldwin• in another series of 
cobalt-contaiDing complexes. On this basis the sulphito 
compound is formulated as in the partial structure (I), 
the remainder of the molecule being the normal cobalamin 
skeleton. 

Sulphitocobalamin has been recorded in the earlier 
literature5, but thought to exist only in solutions con
taining excess sulphite ions. More recently, Hill, Pratt 
and Williams• have described the properties of solutions 
of sulphitocobalamin and proposed a structure essentially 
similar to (I); both these workers and Bernhauer, Renz 
and Wagner7 have described similar sulphito complexes 
from cobinamide (Factor B). 

Like the coenzyme and its alkyl analogues'·", sulphito
cobalamin readily reacts with acid (pH 2) to form a 
yellow protonated form (see ref. 6), but the acid solution 
is unstable and rapidly reverts to hydroxocobalamin. 
Cyanocobalamin (vitamin B 12) and hydroxocobalamin 
(vitamin B 12 b) require treatment with strong mineral acid 
to yield the yellow protonated forms. 

Aerobic photolysis of an aqueous solution of the 
sulphito complex gave hydroxocobalamin although under 
anaerobic conditions (10-6 mm) the complex was stable 
to photolysis. In this respect it resembled the simple 
alkyl analogues of the coenzyme• although the coenzyme 
itself undergoes fission when subjected to anaerobic 
photolysis'"· Treatment of the sulphito complex with 
either potassium cyanide or hydrogen cyanide gives 
dicyanocobalamin. In this reaction the substitution at 
the cobalt atom occurs much easier, especially with 
potassium cyanide, than the similar reaction with the 
coenzyme and its alkyl analogues. 

The course of the reaction of chloramiDe T with sulphito
cobalamin also resembles the corresponding reactions with 
the coenzyme and the alkyl cobalamins, and differs in 
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