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PAPER CHROMATOGRAPHY 

T HE technique of paper chromatography was 
first described by Consden, Gordon and Martin 

in 1944. In 1948, Dr. Gordon was invited to Czecho
slovakia for a year to set up and teach this technique. 
Since that time the work of the Czech Schools has 
become more and more important in this field and 
there can be little doubt that, at present, the work of 
Drs. I. M. Hais, K. Macek, C. Michalec and their 
co-workers is among the most important of the 
systematic and general research in paper chromato
graphy. So far as we are aware, the Czech Chemical 
Society is the only chemical society which has a 
Chromatography Group, and it is therefore not 
surprising that it should have organized a conference 
on the subject of paper chromatography during 
July 21- 24, 1961. 

The conference, using Czech, English and German 
as official languages, was organized so that the 
first two days were given to the discussion of new 
techniques, reviews of particular fields, papers 
relating chromatographic behaviour to chemical and 
physical properties and to the paper chromatography 
of lipids-a subject to which the Czechs have devoted 
a very great deal of time-and the third day to a 
discussion of theoretical and practical problems. 
As many papers were read in Czech, books containing 
adequate summaries in various languages were handed 
to each participant in advance and interpreters 
were assigned to individual national groups. The 
first two days were considered as open days, and 
students and others interested were encouraged to 
attend. The third day was arranged as a closed 
meeting confined to about sixty participants, which 
was held in a hall with radio equipment and transistor
ized headphones on which were relayed simultaneous 
translations in English, German and Russian. For 
this the participants were transported to a small 
castle outside Prague which the Government has 
made available to the National Academy of Sciences 
as a holiday resort for scientists. 

In the introductory review, Dr. R. Consden 
discussed briefly the origin and development of paper 
chromatography and went on to a consideration of 
the various new papers, now becoming available, and 
new techniques, such as centrifugal field methods. 
Other speakers then reviewed particular subjects. 
Thus Dr. C. Knight of Balston, Ltd. (Whatman 
filter papers), spoke on the new ion exchange papers 
in which the active exchange group is built into the 
cellulose molecule. He described the cation ex
changers such as cellulose-phosphate and citrate and 
carboxymethylcellulose, together with their applica
tion to the separation of amino-acids and cations in 
general and followed with a similar discussion on the 
cellulosic anion exchangers including diethylamino
ethyl cellulose. Similar papers were also discussed 
by Dr. Griine, of Schleicher and SchUll, who went on 
to consider the value of new types of paper which 
have alumina or silica gel incorporated into the 
cellulose matrix at the manufacturing stage. She 
pointed out that these papers function as micro 
alumina or silica gel columns and yield results similar 
to the classical column procedures. They are thus 
useful for the examination of new solvents for column 
chromatography as well as for separations in their 
own right. Among many examples quoted we may 

menti.on only the separation of carotenoids and chloro
phylls on these papers. 

There followed reviews on the separation of particu
lar families of compounds and a few may be taken 
for special comment. Dr. F. H. Pollard gave an 
interesting review of present work and advances in 
the inorganic field. In particular, the search for new 
general and specific location reagents and for faster 
solvents had been quite successful. In a second 
paper he described a method for the rapid systematic 
analysis of some twenty-four cations using a single 
solvent in conjunction with a large number of reagents 
for location and confirmation of identity. This 
method had been used most successfully by students 
in place of the classical inorganic group separations. 
Results of Australian workers in the inorganic field 
were discussed by Dr. M. Lederer. An excellent 
review of the chromatographic separation of some 
two hundred alkaloids on formamide-treated paper 
was given by Dr. D. Waldi (Germany), who directed 
attention to the possible errors due to variation in 
the formamide itself. 

One whole session of the conference was devoted to 
the paper chromatography of fatty acids, esters and 
related compounds. Following a comprehensive 
review by Dr. Michalec on solvents, reagents 
and techniques useful in this field, other papers 
discussed particular series of compounds. Methods 
were described for the separation of cia- trans-isomers 
of the acids together with the application of this work 
in the determination of the mechanics of catalytic 
hydrogenation. Other speakers dealt with the use of 
coated papers, such as formamide or dimethyl
formamide-treated papers, for the separation of free 
fatty acids or their urea adducts, and the quantitative 
methods available for esters, glycerides, etc. 

The only paper devoted to the theory of paper 
chromatography was that of Prof. V. V. Racinskij 
(U.S.S.R.), who discussed chromatographic separation 
in terms of the general theory of sorption dynamics. 
Like other theories, this theory requires the measure
ment of the cross-sectional areas of both phases on 
the paper. However, as it has not yet been found 
possible to determine these areas, we must agree with 
Prof. Racinskij himself, who concluded by directing 
attention to the lack of applicability of these calcula
tions and theories to everyday paper chromatography. 

Two films were shown near the beginning of the 
meeting. One entitled "Principles of Chromato
graphy", by Drs. J. B. Jepson and I. Smith, illus
trated the general procedures and techniques of 
paper and column chromatography, while the second, 
by Drs. V. Holeysovsky, V. Tomasek, K. Kochloefi 
and K. Setinek, was a complete description of 
the "Technique of Paper Chromatography of 
Amino-acids" as carried out in Prague. Taken 
together they formed a suitable introduction to the 
conference for the many students present. While 
the British film is available on loan or sale it is regret
table that the Czech film is not. 

The original intention for the closed meeting on 
the third day was to have a symposium on the relation
ships between chemical structure and chromatographic 
behaviour in the morning followed by a symposium 
on systematic analysis in the afternoon. In a sense, 
the whole three days were devoted to these topics; 
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but, despite the very long hours put in each day, 
there was insufficient time for adequate and fruitful 
discussions. 

The main discussion at the two symposia, at which 
Prof. Marini-Bettolo (Italy) presided, centred around 
the papers of Drs. Hais and Macek, and included 
contributions by Drs. Consden, Smith, W aldi, 
Racinskij and others. They emphasized the fact 
that the vast amount of chromatographic data in 
the literature was not being used to the full simply 
because of the lack of standardization of apparatus, 
methods, reagents, etc., and that this rendered 
comparisons and deductions between the results of 
different workers dangerous. They directed atten
tion to the very wide and detailed systematic studies 
of Dr. I. Smith in the biochemical field and to the 
limited number of such studies in other fields. We 
were interested to learn that the Soviet Union does 
not produce a single piece of apparatus which is 
primarily intended for paper chromatography. The 
variety of types of apparatus used by workers in 
different countries is unfortunately manifold. Because 
of these differences it is not yet possible to correlate 
the data produced in different laboratories on anything 
like the scale which would be desirable. This is 
regrettable, as there can be no doubt that standard
ized and correlated data would be valuable in avoiding 
the present duplication and reduplication of labour. 
Moreover, far more important than this, standard
ized data could be used on electronic data processing 
machines based on suitable punched-card systems. 
Furthermore, the availability of such standardized 
data would be valuable for the determination of 

various other chromatographic data, such as Rm 
values, and for the correlation of such properties with 
other physicochemical measurements. This in turn 
might lead to a type of structural analysis based on 
the splitting of R F and Rm values into functional 
group constants with the possible application of 
physical-organic chemistry to the general problems 
of paper chromatography. This latter point was 
discussed at some length by Ing. Prochazka and 
Ing. Gasparic. The Czech Chemical Society has 
attempted with some success to standardize methods 
in its own country and, in spite of difficulties, Drs. 
Macek and Hais have gone ahead and devised their 
own punched-card system suitable for machine 
operation. No doubt we can look forward to more 
interesting developments from their laboratories. 

Participants were shown around two laboratories. 
Dr. Macek conducted a tour of the Pharmaceutical 
and Biochemical Research Institute, which is well 
equipped to study all aspects of paper chromato
graphy, including the data-correlation problem. This 
was followed by a tour of the Institute of Organic 
Chemistry and Biochemistry of the Czechoslovak 
Academy of Science, led by Prof. B. Keil. The main 
problem of Dr. Keil and his team is the amino-acid 
sequence of chymotrypsinogen and the laboratory is 
extremely well equipped for this purpose. The elec
tronic data sorting approach to the study of overlap
ing sequences, etc., is also in an advanced stage. 
We are interested to note the close collaboration 
between this team and others in the United States 
working on the same problems. I. SMITH 

J. B. WEISS 

FOREST PRODUCTS RESEARCH IN BRITAIN 

T HE extreme complexity of the principal product 
of the forest, timber, is well exemplified by the 

very varied contents of the report for 1960 of the 
Director of Forest Products Research*. In it refer
ence is made to research into wood structure, wood 
seasoning, bendil;lg, mechanics and other properties 
of timber. Sections are devoted to woodworking, 
wood preservation and to the study of the fungi and 
insects which batten on timber. The chemistry and 
physics of timber are receiving attention and in this 
connexion surely more attention should be given 
to the chemistry of those timbers of trees which 
from a sylvicultural point of view ought to be much 
more widely grown, especially in England, than 
they are-namely, oak, birch, alder and other 
leaf-trees. It would be very helpful if timbers 
containing substances which are a nuisance in 
paper-making, but which might furnish materials 
for other uses, could be enhanced in value and 
grown more profitably. Recent progress in Japan is 
of interest. 

The close association of the Forest Products 
Research Laboratory with the Forestry Commission 
no doubt accounts for the prominence given in the 
research programme to Sitka spruce and what is 
loosely called "Lodgepole pine". The former has 
been very extensively planted and the latter, after a 
period of neglect, is now also much in favour. Both 
are useful trees, and it is certainly important that 

• Department of Scientific and Industrial Research. Forest Products 
Research 1960: Report of the Products Research Steering Committee 
with the Report of the Director of Forest Products Research. Pp. 
v+60+8 plates. (London: H.M.S.O., 1961.) 5s. net. 

everything should be done to justify their being 
grown, but surely not at the expense of work on other 
sylviculturally more useful trees with no lei's valuable 
timber. The Republic of Ireland, where the utility 
of Pinus contorta Doug. was appreciated earlier than 
in Great Britain, is indeed fortunate in being able to 
make use of the Laboratory, while the latter is fortun
ate in being able to obtain research material from 
abroad suited to its needs. 

An investigation just completed into the str£ngth 
and specific gravity of Sitka spruce grown in Great 
Britain proves fairly conclusively that the method of 
site classification adopted by the Forestry Commis
sion is at fault. The samples tested were chosen from 
six geographical regions corresponding to 'Districts' 
of the Meteorological Office, in other words, climatic 
regions, and within these the stands of trees, whence 
the samples came, were classified into five groupa 
based on rate of growth in height, called, unfortun
ately, quality-clasaes, but really productivity-classes. 
The interesting result of this investigation waa to 
find no significant differences among the six climatic 
regions, nor among the productivity-classes as a 
whole, but that differences in quality tend to arise 
more from individual site factors. It thus seems that 
rate of growth is not a sound basis of site classification 
for this kind of work, as most foreaters realize. A 
better clasJ;~ification is one based on the factors of 
geology and the availability to the trees of nutrient's 
and soil moisture. It would be valuable to have the 
work repeated or the existing data re-analysed on such 
a basis. 
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