
BOOK REVIEWS
Aspects Nouveaux de la Lutte Contre les Poussibres.

By L. Dautrebande. (60 text figures, plus 7 colour
plates. Belgian Frs 200.-.) Andershem-Bruxelles:
Librairie de l'association des Industriels de Belgique.

Professor Dautrebande has been well known for many
years on the Continent as an authority on aerosols in
the treatment of asthma, and recently he has turned his
attention to the subject of dust diseases and their
prevention. His numerous publications on this subject
are conveniently collected in this book, so that, although
it contains no new material, it offers a welcome oppor-
tunity of studying and evaluating his views, which have a
considerable influence on research policy in France and
Belgium.
The first chapter summarizes the evidence for the

importance of what the author calls " les poussieres de
petite taille ", but it is difficult, in this chapter, to be
sure what are the limits of the range covered by the
word " petite ". If one takes them to be those commonly
accepted in most countries, namely particles of 5 microns
in diameter and below, this summary can be considered
to be generally excellent and raises few controversial
issues. It is, however, clear from the rest of the book,
and to some extent from the first chapter itself, that the
particles the author considers to be really important are
those of 1 micron in diameter and below, although the
issue is much confused by the fact that many of the
authorities whom the author quotes as referring to the
importance of " fine " particles are, in fact, speaking of
particles of 5 microns and below. Most of the important
properties which Dautrebande attributes to " poussieres
microniques et submicroniques" are shared to a greater
or less extent by all particles below 5 microns, and are
indeed only different aspects of the same fundamental
physical property, a very low terminal velocity, which
enables particles in this size range to penetrate to the
alveoli and so be retained in the lung. He rightly points
out the increased toxicity and penetrating power of
"micronic and submicronic particles " but does not
mention that these may be offset by their very small size,
which means that the actual quantity of material they
represent is almost negligible. Clearly, it is not sufficient
to show that a certain weight of submicronic particles
is much more effective than an equal weight of, say, 5
micron particles if, in fact, in all ordinary conditions the
weight of submicronic particles is actually only a few
per cent. of all those below 5 microns. The importance
of this consideration is shown by the fact that the author
is unable to quote any convincing instance from actual
experience to show that micronic and submicronic
particles are, in fact, of predominant importance,
although he makes many attempts to do so; for instance,

he claims that wet drilling is always ineffective, owing to
the ability of very fine particles to escape suppression by
water, and quotes as evidence statements by Dreesen
and others that, in spite of Wet drilling having been
legally obligatory for 20 years, silicosis was not sup-
pressed in the mines of Utah. He does not, however,
mention that dust sampling, carried out with the
impinger, showed that there were sufficient dust particles,
inside the ordinary range of 1 to 5 microns, present in
the air to account for the development of silicosis. The
authors, in fact, commented in their paper that the wet
drilling was ineffective for technical reasons, and in
addition it can be presumed that it was not necessarily
always regularly used just because it was legally required.
Similarly, Dautrebande claims that, in spite of the use
of wet drilling in South Africa since 1910, silicosis is still
occurring on the Rand. But in the days before wet
drilling and other dust suppression methods were
introduced, the expectation of life of an average South
African gold miner was eight years, whereas now the
average time taken to reach the very earliest radiological
stage of silicosis is 18 years. This enormous reduction
in the disease runs parallel to a reduction in the number
of dust particles in the air as shown by the konimeter,
which does not collect particles efficiently below 1 micron
in size. Another example quoted by Dautrebande is a
paper on vanadium poisoning by Williams, which he
claims showed that only the particles less than 1 micron
in diameter were important. Reference to the paper,
however, reveals that Dautrebande's statement, " It is
however certain that the respiratory symptoms of
vanadium poisoning were due to the numerous particles
of small size ", is his own and is not made by Williams.
In fact, since the symptoms of vanadium poisoning were
acute and mainly upper respiratory, it is probable that
they were at least as much due to the coarser particles
as to the fine. Another example of his somewhat dubious
use of other workers' observations is the statement he
attributes to Brown and Schrenk that particles of 2
microns and below are not suppressed by water
" screens ". Reference to the paper cited in the biblio-
graphy shows no such statement, but only a general
observation that sprays of water were less effective for
fine particles than for coarse.
The second chapter of the book is concerned with

methods of collecting and examining dust. The only
criterion which the author regards as important in the
classification of sampling instruments is their ability or
otherwise to retain submicronic particles; he appears
to attach no importance to being able to study a sample
of dust in the air in its original state, neither dispersed
in liquid nor caked on a filter. He speaks respectfully
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of the thermal precipitator, since it is the only instrument
at present in use which is capable of capturing efficiently
particles of less than 1 micron in diameter, but does not
appear to be aware of the fact that, in Great Britain
at any rate, it has been found necessary for many years
to ignore the particles of less than 0-5 micron in diameter,
in order to be able to get a stable result. He does not
himself set any lower limit to the size of particle he
would consider important, and appears to be quite
unaware of the fact that by this omission he makes it
impossible for any results to be quoted. He himself puts
forward as a solution to the sampling problem an
instrument called the " midget-scrubber D. 18 ", which
is a modification of the impinger and which he claims
to be capable of capturing particles down to 01 micron
with complete efficiency. The only evidence for this
claim that he presents is that when two of the instruments
are used in series the quantity of dust found in the second
instrument is " inappreciable ". This is clearly a
potentially fallacious test, since the physical principles
involved in the capture of dust by an instrument of this
kind are such that it is to be expected that the particles
which will escape the first instrument will also largely
escape the second. The critical experiment of sampling
the effluent from a " midget-scrubber " with a thermal
precipitator has yet to be done, but some clue to the
result can.be gained from the fact that the author himself,
in a later chapter, illustrates the use of a midget-scrubber
as an aerosol generator, and it is, in fact, commonly used
for this purpose in laboratories where Dautrebande's
work is being studied.

Dautrebande also repeatedly refers to the importance
of being able to carry out a size analysis on dust samples,
but does not explain how the problem of overcoming the
great amount of labour involved is to be solved in
routine sampling. He is evidently unaware of the
valuable work of Bedford and Warner (1943), and Wynn
and Dawes (1951), who have shown that, at least in coal
mines, the size analysis of air-borne dust within the
respiratory size range tends to be sufficiently constant
for it to be possible to use the weight, surface, or number
of the particles within a limited size range as inter-
changeable measures of quantity. The author disregards
the physical principles involved in dust inhalation when
he proposes to carry out his size analyses on samples of
dust dispersed in liquid. The importance of a size
analysis is mainly the influence of particle size on
penetration into the respiratory tract, and the size that
matters in this respect is the actual size of the particle
or aggregate as it exists in the air. In practically all
industrial dust clouds the larger particles are aggregates
which will be dispersed in a liquid, especially in an
instrument such as the midget-scrubber, so that it will
be impossible to determine the true size analysis of the
air-bome dust. An even more serious criticism of the
midget-scrubber, however, is that it shares with the
impinger the fundamental defect of not eliminating air-
borne particles and aggregates which are too large to
penetrate to the alveoli. Such particles and aggregates
are collected by it and are then dispersed and contribute
to the total count, as shown by Houberechts and others

(1952) for the impinger; this count correlates better
with the total weight of dust in the air than with the
number of particles in the respirable size range,
determined by the thermal precipitator.
The next chapter deals with the author's suggested

method of suppressing dust by agglutinating it with a
sodium chloride aerosol. The evidence he adduces for
the existence of this agglutination phenomenon is con-
vincing, but it appears clear that the method will only
work, if at all, in conditions of high dust concentration
and poor ventilation, and it requires an equal, if not
greater, concentration of aerosol; to such a level, in
fact, that, as the author says, the aerosol will be easily
visible. The author attempts to support his idea by
means of elaborate and prolonged animal experimenta-
tion, the results of which are beautifully illustrated with
colour photomicrographs, but which he himself evidently
feels are somewhat unconvincing. Although the
quantity of dust found in the lungs of animals exposed
to a cloud of silica dust mixed with a sodium chloride
aerosol, is, on the average, only half that of animals
exposed to a silica cloud alone, the observation is
rendered somewhat doubtful by the fact that the quantity
of dust found in the lungs of both groups of animals is
not correlated in any way with the period of their
exposure to dust. Nevertheless, the author concludes
that the results of the experiment are such that the
same principles should " logically " be applied to
industries where there is a silica risk. He does not,
however, deal with the many obvious and serious
practical objections to such a plan. For instance, the
size and weight of the numerous aerosol generators
required, together with the volume of sodium chloride
solution; the fact that the method can only hope to
work at all in conditions of poor ventilation, and the
undoubtedly serious effects of an atmosphere charged
with sodium chloride on machinery of all kinds. More-
over, even if one could attribute a reduction of 50% in
dust concentration to a sodium chloride aerosol, a very
much greater reduction could easily be achieved by the
use of ventilation and such a method would undoubtedly
be preferable.

It is curious also that Dautrebande does not refer to
the work described by Houberechts and Ledent, carried
out at his instigation at Glain-lez-Liege. In this experi-
ment, two groups of rabbits were exposed to natural and
artificial clouds of dust with and without the addition of
sodium chloride aerosols. Large numbers of dust
samples were taken with various instruments and showed
that, if anything, the concentration of dust particles
between 1 and 51t was higher in the presence of a sodium
chloride aerosol than without it. Moreover, the patho-
logical report on the rabbits states flatly. " The object
of the experiments was not attained. It cannot be stated
that the subjects of the experiments who were subjected
to siliceous or non-siliceous dusty atmospheres for
varying periods of 6, 11, and 27 months, were noticeably
benefited by the addition to the dusty air current of the
aerosol under test."
The next chapter of the book deals with the use of

"pneumodilating " aerosols such as " aleudrin ", the
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virtues of which the author has been advocating for many
years. He is evidently unaware of the work of Lewis-
Faning on the variability of response to aerosol treatment
and few would agree that he has made a convincing case
for his suggestion that aerosols should be used daily by
all workers in dusty industries.
The author also claims to have shown that immediate

bronchospasm is produced by the inhalation of dust; it
would be interesting to have these observations repeated
by independent workers.

In conclusion, the author summarizes the previous
chapters, and again stresses the predominant importance
of micronic and submicronic particles, the difficulty of
suppressing them, and the consequent desirability of
augmenting their size by means of a sodium chloride
aerosol. This chapter, like the whole book, is most
skilfully and persuasively written, in a style reminiscent
of the late George Bernard Shaw, and it is not at all
surprising that the author's writings have such a powerful
influence. B. M. WRIGHT
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Air Pollution. Proceedings of the United States
Technical Conference on Air Pollution. Sponsored by
the Interdepartmental Committee on Air Pollution
(Louis C. McCabe, Chairman). (Pp. xiv + 847. $12.50.)
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In the past decade or so there has been built up by the

physical sciences a substantial store of knowledge which
is more and more being applied to the study and reduction
of atmospheric pollution. Much of the work done in the
United States has been carried out by civil and military
departments of the Federal Government, and it seemed
that in the public interest as much as possible of the
information should be made generally available. Informal
meetings took place between representatives of the
several departments concerned, and it was agreed that
a conference should be convened to meet in Washington
in May, 1950. It was also agreed that outstanding
workers in related subjects should be invited from the
universities, research foundations, and industry. The
President of the United States formally authorized the
setting up of an interdepartmental committee to sponsor
the conference and make the proceedings available to the
public.
The conference was divided into seven panels dealing

with agriculture, analytical methods and properties,
equipment, health, instrumentation, legislation, and
meteorology.
The first 33 pages of this large volume contain accounts

of the general sessions of the conference at which the
panel chairmen gave brief surveys of the work of their
panels, and the rest of the volume consists of the papers
presented at the conference. Some of these are quite
short while others give greater detail. There are 97
separate papers, so that none could be long if the

proceedings were to be published in a single volume.
The 14 papers given before the Agriculture Panel dealt

with the effects of atmospheric pollution on vegetation
and on livestock. Pollution by fluorine and fluorides
figures largely in these papers.
Those concerned with industrial hygiene will be much

interested in some of the 14 papers on analytical methods
and properties. These are interesting accounts of the
behaviour and properties of air contaminants and of
aerosols, of particle size in relation to air pollution, of
the application of the electron microscope to air pollution,
and of the use and limitations of the midget impinger.
Papers on analytical methods deal with fluorometric
analysis, colorimetric methods, spectrometric analysis,
infra-red spectroscopy, and the identification and
estimation of gases and vapours in air pollution.

Twenty-four papers deal with equipment. One of them
describes methods of odour control and another the
catalytic combustion of hydrocarbon vapours. Various
papers are concerned with filters of various types-dry,
viscous, cloth-and with the characteristics of filter beds.
Spray towers and spray scrubbers are the subject of other
papers. Dust collectors of various types, dynamic,
condensation, electric precipitation, sonic flocculation
are discussed, some of them from the standpoint of
fundamental principles. Yet other papers deal with
smoke-abatement equipment.
The Health Panel had 14 papers. One dealt with short

exposure to high concentrations of air pollutants, and
another with prolonged exposures. These were papers
concerned with the effects of exposure to the general
pollution of the air of towns, including one on the
Donora, Pennsylvania, incident. Another dealt with the
effects of " inert " dusts, another with the effects of air
pollution on cancer hazards Yet another dealt with the
effects of loss of sunlight on health.
The 14 papers presented to the Instrumentation Panel

were concerned with the sampling and determination
of aerosols and with various methods of measuring
atmospheric pollution, including some on the measure-
ment and recording of sulphur dioxide and sulphuretted
hydrogen.
The nine papers to the Legislation Panel included one

on legal aspects of atmospheric pollution and methods of
control used in Great Britain. The remainder were
concerned with American, requirements and problems.

Finally, there were eight papers on meteorology in
relation to atmospheric pollution. Here the results of
British work on diffusion and on the dispersion of hot
gases in the atmosphere took a prominent place.

This appearance of this volume is an important event
in the study of atmospheric pollution, whether as it
affects the public health officer, or those concerned with
health in industry. The contributors include the most
prominent workers in the United States and some from
Great Britain, and their collected papers form a mine
of information which will be of enormous help to workers
in various fields of research, and to those in many
industries whose duty it is to prevent or reduce the escape
of noxious materials into the atmosphere.

THOMAS BEDFORD
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