
© 1951 Nature Publishing Group

l'<O. 4273 September 22, 1951 NATURE 501 

INTERNATIONAL UNION OF CRYSTALLOGRAPHY 

CONGRESS AT STOCKHOLM 

,.f HE Second Congress of the International Union 
of Crystallography, which was held at the 

University of Stockholm during June 27-July 5, was 
attended by more than three hundred members from 
different parts of the world. Although Britain and 
the United States provided the largest foreign con
tingents, the diversity of other nationalities was such 
that the English-speaking people were in the minority; 
nevertheless, English was used as the main medium 
of communication, although some papers were given 
in French and German. Tribute must be paid to 
those who forsook their native language to speak 
English, and to others who, having no English, took 
particular pains to make themselves clear ; unfor
tunately, the speed of delivery of some of the English 
papers must have made it difficult for them to receive 
much in return. 

As in the first Congress (see Nature, 162, 838; 
1948) so many papers were presented that it was found 
necessary to hold simultaneous sessions, this time in 
triplicate. Thus it was impossible for a single observer 
to hear all the papers, and the present account must 
be regarded as representing mainly the particular 
interests of the writer ; it is mainly concerned with 
X-ray diffraction, and for the section on electron 
diffraction he is largely indebted to Dr. L. E. Sutton, 
of Oxford, who kindly allowed access to some of his 
notes. 

Instruments for X-ray diffraction. It is interesting 
to compare the state of the subject of X-ray diffrac
tion with that existing at the time of the fast confer
ence, in 1948. There would seem to have been a period 
of stabilization, as no discoveries of major importance 
have arisen; but we can now see much more clearly 
how some of those made just after the War fit into 
the general scheme. 

For example, consider instruments. In 1948, we 
were only beginning to see the application of Geiger
Muller counters to single-crystal work, although their 
use for powder work had been fairly thorough. 
We can now see extremely important developments. 
The results are more accurate than those obtained 
photographically, but only if a great deal of trouble is 
taken in obtaining them. Consequently, at present, 
the method would be employed only if extreme 
accuracy is required, and it is likely that, for most 
structure investigations, photographic equipment 
will continue to be used. There is, however, no reason 
why improvements in instrumentation should not 
change this state of affairs, and we may find that 
ultimately photographic methods will be relegated to 
quite a minor part in structure determination. 

Neutron diffraction is also developing rapidly; 
with the introduction of the neutron spectrometer at 
Harwell, practical work is no longer confined to 
America. For obvious reasons, it is unlikely that 
neutron spectrometers will ever become very numer
ous, and hence it is important to see that they are 
used for those problems for which they are particu
larly suitable. We cannot, therefore, expect that they 
will make great contributions to orthodox crystal
structure studies, but nevertheless they are opening 
up a new field of their own. A particularly fascinating 
subject is that of the antiferromagnetics, in which 
neutrons are able to differentiate between isotopes 

of which the magnetic moments are opposed; super
lattice effects are found which are quite undetectable 
by X-rays. 

Crystal-structure determination. Methods of 
crystal-structure determination figured largely in 
the Congress, and were the subject of a detailed 
symposium held after the Congress had ended. Many 
interesting new ideas were described ; but none could 
be considered as likely to revolutionize the subject. 
They are more likely to simplify the determination of 
structures of which the unit cells contain relatively 
few atoms, but of which the chemistry is uncertain ; 
for structures with large numbers of parameters, the 
well-established methods which make use of isomor
phous replacement and heavy atoms still stand 
supreme. 

The new methods attempt to make use of certain 
general properties that crystals must possess-that 
is, that they are composed of atoms of known electron 
densities. The Harker-Kasper inequalities, for 
example, make use of the fact that electron densities 
are always positive. Attempts are now being made 
to make use of the known interatomic distances, and 
some success has been obtained with the resulting 
methods on crystals that have one small cell dimen
sion. Attempts to make use of other facts-for 
example, that the electron density must be zero at a 
centre of symmetry if all the atoms are in general 
positions-do not seem to be fruitful. 

Considerable help to the application of these 
methods has been given by the Fourier machine at 
Pennsylvania State College. This machine, which 
produces two-dimensional electron-density maps 
almost instantaneously, was not yet finished in 1948; 
but reports now show that it fully justifies the claims 
made for it. Not only is it helpful in greatly speeding 
up routine work, but it also seems to be inspiring the 
application of some of the theoretical methods 
mentioned in the previous paragraph. 

The 'steepest descents' method has not proved to be 
capable of deriving structures ab initio, as was hoped 
on its first introduction, and it now appears to be 
settling down as a method for the refinement of 
approximate structures. Other methods, such as 
'least squares' and the 'difference synthesis', also 
exist for this process, and there would seem to have 
been distinct advances both in the accuracy and the 
assessment of accuracy of structure determination 
in the past three years. 

Perhaps the greatest advances in crystal-structure 
determination, however, are taking place in the 
application of the Patterson synthesis ; this method, 
which is now fifteen years old, still seems to be 
capable of providing fresh approaches, and closely 
similar lines are being followed in France, Spain, the 
United States and Great Britain. It will be interesting 
to see, at the next Congress, whether these approaches 
will prove to be as fruitful as their supporters claim. 

Electron diffraction. Considerable technical progress 
was described in dealing with the diffraction of 
electrons by gases. The main difficulty in this subject 
is the extreme variation of the intensity of scattering 
with angle ; if the lower part of the pattern is 
adequately exposed, the higher parts, which govern 
the accuracy of the conclusions, cannot be observed. 
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The main method of overcoming this difficulty is to 
place a rotating sector over the film during the 
exposure, so that the observed intensity is reduced 
according to a known function of scattering angle. 
With such methods it is possible to observe diffrac
tion patterns down to spacings of about l ·5 A., and 
thence to derive interatomic distances to an accuracy 
of about 0·01 A. Many examples of the applica
tion of this method were described by workers 
from Norway, Japan, the United States and Great 
Britain. 

Some extremely interesting photographs of diffrac
tion effects from single crystals were also shown. The 
possibilities of using electron-diffraction photographs 
in crystal-structure determination had been pointed 
out in 1939 ; but no great progress seems to have 
been made in this subject. Possibly, considerable 
difficulties are involved in eliminating . the secondary 
diffraction effects, such as Kikuchi lines, which are 
given by perfect crystals ; but if these could be 
eliminated or allowed for, the electron-diffraction 
method might prove to be an extremely useful tool. 

To summarize, it may be said that the field covered 
by the diffraction of X-rays and electrons continues 
both to expand and to knit itself more closely together. 
An increasing range of materials has come within the 
scope of the methods, and connexions are being found 
between the different methods and techniques that 
are used. Relationships have been discovered 
between what were thought to be isolated subjects, 
and the degree of strength given to these methods of 
studying matter augurs well for future advances. 

H. LIPSON 

CHEMICAL INDUSTRY IN GREAT 
BRITAIN 

T HE discussion on August 10 on "The Changing 
Face of Chemical Industry" before Section B 

(Chemistry) at the British Association meeting at 
Edinburgh was opened by Mr. ,T. Davidson Pratt. As 
general manager of the Association of British Chemical 
Manufacturers, it was natural that Mr. Pratt should 
make some reference to the report on the British 
chemical industry which the Association prepared 
two years ago. That report fully displayed not only 
the scientific character of chemical industry but also 
its essentially dynamic nature ; and beyond quoting 
the figures given in that report for the industry's 
estimated expenditure on research to illustrate his 
point that for chemical industry research is a necessity 
- and a costly one-Mr. Pratt did not attempt to 
recapitulate. He made a second point regarding the 
number of small units still operating, and that success 
here demands the same qualities of individuality and 
initiative which have in the past century been 
responsible for so many remarkable developments 
and the rise of many of the best-known firms in the 
industry. 

The complexities of both the scientific and technical 
sides of the industry were indicated in the paper by 
Dr. F. Roffey on petroleum chemicals, and in that 
by Dr. J. C. Swallow on synthetic polymers. Dr. 
Roffey pointed out that, in very general terms, the 
petroleum chemical industry, which derives its raw 
material from petroleum or natural gas, has its main 
influence on the large-scale production of aliphatic 
rather than aromatic products. In this it is comple
mentary to the older coal-tar industry, although 

highly important developments have been based on 
the use of intermediates derived from both. Since 
the middle 'twenties, the growth of the industry has 
b een remarkable. Dr. Roffey indicated some of the 
developments and inter-relations on the chemical side, 
which, as distinct from the breakdown of any given 
feed-stock into its component hydrocarbons or closely 
related groups of hydrocarbons-essentially the 
responsibility of the oil industry-is the task of the 
petroleum chemical industry. 

Dr. Roffey's review of some of these products which 
are provided for the field of synthetic plastics, fibres 
and rubbers 'linked naturally with Dr. Swallow's 
review, which aimed at giving a picture both of the 
overlapping relations of these three types of synthetic 
polymer and of the possibilities of synthesizing a 
polymer with the properties required for a specific 
application. There are, however, limiting fact9rs 
which prevent the production of these new materials 
in sufficient quantity for all our n eeds. The lag of 
seven to ten years between discovery in the laboratory 
and successful industrial production has still to be 
faced, and there have been further economic difficulties 
since the War. Some of these were indicated in the 
report on chemical industry, and the orderly intro
duction of new materials into modern economy 
represents one of the more difficult tasks facing 
chemical industry, and the industries which use these 
products for obtaining new technical effects. 

In general, the symposium had an economic or even 
sociological trend that would have made it almost 
equally appropriate to Section F. What Mr. Davidson 
Pratt had observed about concentration on quality 
and efficiency rather than on quantity and output, as 
in the earlier chemical industry, appeared to be 
supported by both the following papers. The 
economic and social background of the industry was 
even more prominent in a most interesting paper 
contributed to the symposium, namely, that in which 
Mr. H. W. Cremer, following the chairman's opening 
remarks, dealt with some general considerations, 
mainly from the point of view of the chemical 
engineer ; but he also directed attention to the need 
for an informed and alert public opinion to prevent 
some of the undesirable features of the early develop
ment of chemical industry, such as atmospheric and 
water pollution. He insisted frankly that failure of 
the general public to make active protest was at least 
partly responsible for such defects. 

Mr. Cremer pointed to a number of factors which 
are giving rise to a different outlook and to better 
conditions both inside and outside the industry. The 
increasing competition from industrially minded 
countries, by necessitating higher process efficiencies, 
has in consequence diminished waste of materials in 
effluents and in atmospheric pollution. Stringency of 
supplies of raw material, including water, can operate 
in the same way, while the extension of the industry 
to include a much wider range of products such as 
textiles, foods and pharmaceutical preparations, 
requiring manufacturing techniques of a very different 
character from those employed in the so-called 
'heavy' chemical industry, is giving-organic chemical 
industry the character of a fine-chemical industry. 
Developments in insecticides and in fertilizers have 
aligned chemical industry closely with agriculture, 
and he regarded the prospect opened up by the 
utilization of plastics as almost limitless. He attached 
much importance to the disappearance of the old 
differentiation between pure and applied science, and 
to the unification of outlook to be seen in the approach 
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