That the one element sought so diligently by
the Greeks and the Alchemists might prove to be
the familiar hydrogen seemed probable to Prout,
but he could not prove it. He published his
hypothesis anonymously in a magazine devoted
more to amateur’s observations and shop recipes
than to researches in ‘‘pure science.” The hy-
pothesis remained an interesting though rather
wild theory until revived by F. W.
light of modern discoveries in the structure of
the atom.

On the Relation between the Spe-
cific Gravities of Bodies in thewr
Gaseous State and the Weights of
their Atoms. Annals of Philosophy,
November, 1815.

The author of the following essay
submits it to the public with the
greatest diffidence; for though he has
taken the utmost pains to arrive at
the truth, yet he has not that con-
fidence in his abilities as an experi-
mentalist as to induce him to dictate
to others far superior to himself in
chemical acquirements and fame. He
trusts, however, that its importance
will be seen, and that some one will
undertake to examine it, and thus
verify or refute its conclusions. If
these should be proved erroneous,
still new facts may be brought to
light, or old ones better established,
by the investigation; but if they
should be verified, a new and inter-
esting light will be thrown upon the
whole science of chemistry.

It will perhaps be necessary to
premise that the observations about
to be offered are chiefly founded on
the doctrine of volumes as first gen-
eralized by M. Gay-Lussac; and
which, as far as the author is aware
at least, is now universally admitted
by chemists. . . .

Hydrogen,—The specific gravity of
hydrogen, on account of its great
levity, and the obstinacy with which
it retains water, has always been con-
sidered as the most difficult to take
of any other gas. These obstacles
made me (to speak in the first per-
son) despair of arriving at a more
just conclusion than had been before
obtained by the usual proecess of
weighing ; and it occurred to me that
its specific gravity might be much
more accurately obtained by calcula-
tion from the specific gravity of a
denser compound into which it en-
tered in a known proportion. Am-
moniacal gas appeared to be the best
suited to my purpose, as its specific
gravity had been taken with great
care by Sir H. Davy, and the chance
of error had been much diminished
from the slight difference between its
sp. gr. and that of steam. Moreover,
Biot and Arrago had obtained almost
precisely the same result as Sir H.
Davy. The sp. gr. of ammonia, ac-
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cording to Sir H. Davy, is -590164,
atmospheric air being 1000. We
shall consider it as -5902; and this
we are authorized in doing, as Biot
and Arrago state it somewhat higher
than Sir H. Davy. Now ammonia
consists of three volumes of hydro-
gen and one volume of azote con-
densed into two volumes. Hence the
sp. gr. of hydrogen will be found to

be .0694, atmosphere air being 1.0000.

It will be also observed that the sp.

gr. of oxygen as obtained above is

just 16 times that of hydrogen as
now ascertained, and the sp. gr. of
azote just 14 times.

Chlorine—The specific gravity of
muriatic acid, according to Sir H.
Davy’s experiments, which coincide
exactly with those of Biot and Ar-
rago, is 1-278. Now if we suppose
this sp. gr. to be erroneous in the
same proportion that we found the
sp. gr. of oxygen and azote to be
above, (which, though not rigidly
accurate, may yet be fairly done,
since the experiments were conducted
in a similar manner), the sp. gr. of
this gas will come out about 1-2845;
and since it is a compound of one
volume chlorine and one volume hy-
drogen, the specific gravity of chlo-
rine will be found by calculation to
be 2-5. Dr. Thomson states, that he
has found 2-483 to be near the truth,
and Gay-Lussac almost coincides
with him. Hence there is every rea-
son for concluding that the sp. gr. of
chlorine does not differ much from
2-5. On this supposition, the sp. gr.
of cholrine will be found exactly 36
times that of hydrogren.

On the Specific Gravities of Ele-
mentary Substances in a Gaseous
State that do not at ordinary Tem-
peratures exist in that State.

1. Jodine—I had some reason to
suspect that M. Gay-Lussac had in
his excellent memoir rated the weight
of an atom of this substance some-
what too high; and in order to prove
this 50 grains of iodine, which had
been distilled from lime, were di-
gested with 30 grs. of very pure la-
mellated zinc. The solution formed
was transparent and colourless; and
it was found that 129 grains of zinc
had been dissolved. 100 parts of
iodine, therefore, according to this
experiment, will combine with 25-8
parts of zinc, and the weight of an
atom of iodine will be 155, zinc being
supposed to be 40. From these data.
the sp. gr. of iodine in a state of gas
will be found by calculation to be
8611111, or exactly 124 times that of
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hydrogen.

2. Carbon.—I assume the weight
of an atom of carbon at 7-5. Hence
the sp. gr. of a volume of it in a
state of gas will be found by calcula-
tion to be 4166, or exactly 12 times
that of hydrogen.

3. Sulphur—The weight of an
atom of sulphur is 20. Hence the
specific gravity of its gas is the same
as that of oxygen, or 1-1111, and con-
sequently just 16 times that of hydro-

en.

4. Phosphorus.—I have made many
experiments in order to ascertain the
weight of an atom of this substance;
but, after all, have not been able to
satisfy myself, and want of leisure
will not permit me to pursue the sub-
ject further at present. The results
I have obtained approached nearly to
those given by Dr. Wollaston, which
I am therefore satisfied are correct,
or nearly so, and which fix phos-
phorous at about 17-5, and phosphoic
acid at 37-5, and these numbers at
present I adopt.

5. Calcium.~—Dr. Marcet found car-
bonate of lime composed of 439 car-
bonic acid and 56:1 lime. Hence as
439 : 561 :: 27-5 : 351, or 35 very
nearly; and 35— 10=25, for the
atom of calcium. The sp. gr. of a
volume of its gas will therefore be
1-3888, or exactly 20 times that of
hydrogen.

6. Sodium.—100 grains of dilute
muriatic acid dissolved 18.6 grs. of
carbonate of lime, and the same quan-
tity of the same dilute acid dissolved
only 82 grs. of carbonate of lime,
after there had been previously added
30 grs. of a very pure crystallized
subcarbonate of soda. Hence 30 grs.
of crystallized subcarbonate of soda
are equivalent to 10.4 grs. of car-
bonate of lime, and as 104 : 30 ::
62-5 : 180. Now 100 grs. of crystal-
lized subcarbonate of soda were
found by application of heat to lose
62-5 of water. Hence 180 grs. of the
same salt contain 112-5 water, equal
to 10 atoms, and 67-5 dry subcar-
bonate of soda, and 67-5—27-5 =40
for the atom of soda, and 40 — 10 =
30 for the atom of sodium. Hence a
volume of it in a gaseous state will
weigh 16666, or exactly 24 times
that of hydrogen.

©. Iron—100 grs. of dilute muri-
atic acid dissolved as before 186 grs.
of carbonate of lime, and the same
quantity of the same acid dissolved
10-45 of iron. Hence as 186 : 1045 ::
62-5 : 351, or for the sake of anal-
ogv. 35, the (Turn to next page)
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Physiological Congress

American physiologists will be the
hosts of one of the most distinguished
groups of European scientists who
have ever come to this country, when
the Thirteenth International Physio-
logical Congress meets here from the
nineteenth to the twenty-third of next
month. Word has been received from
England that 300 reservations are be-
ing held on the liner Minnekahda,
which sails from London on August
9 and from Boulogne on August 10,
reaching Boston the day before the
opening of the Congress. In addition

ysiology

to the large block of foreign dele-
gates who will come on this ship,
there will undoubtedly be many others
who will sail at an earlier date, and
a considerable number of European
physiologists already visiting in this
country. The number of members
expected from the United States,
Canada and Mexico has not yet been
estimated, but it is probable that the
total attendance at the Congress will
be well over the thousand mark.

The International Physiological Con-
gresses have been important events

at Boston

in the scientific world for more than
a generation. The first one was held
at Basel, Switzerland, in 1889, and
since then the meetings have taken
place regularly at three-year intervals,
with the exception of an interruption
due to the war. The last one was
held in Stockholm in 1926. Other
meeting places have been Liege, Bern,
Cambridge, Turin, Brussels, Heidel-
berg, Vienna, Groningen, Paris and
Edinburgh.

Science News-Letter. July 27, 1929

Prout’s Hypothesis—Continued

weight of an atom of iron. The sp.
gr. of a volume of this metal in a
gaseous state will be 1.9444, or exactly
28 times that of hydrogen.

8. Zinc—100 grs. of the same
dilute acid dissolved, as before, 186
of carbonate of lime and 11-85 of
zinc. Hence as 186 : 11-85 :: 62'5 :
39-82, the weight of the atom of zinc,
considered from analogy to be 40.
Hence the sp. gr. of a volume of it
in a gaseous state will be 2222, or
exactly 32 times that of hydrogen.

9. Potassium.—100 grs. of the same
dilute acid dissolved, as before, 186
carbonate of lime; but after the addi-
tion of 20 grs. of super-carbonate of
potash, only 87 carbonate of lime.
Hence 20 grs. of super-carbonate of
potash are equivalent to 99 carbonate
of lime; and as 99 : 20 :: 625 :
12626, the weight of the atom of
super-carbonate of potash. Now
12626 — 55 4+ 1125 = 60, the
weight of the atom of potash, and
60 — 10 = 50, the weight of the
atom of potassium. Hence a volume
of it in a state of gas will weigh
27777, or exactly 40 times as much
as hydrogen.

10. Barytium.—100 grs. of the same
dilute acid dissolved exactly as much
again of carbonate of barytes as of
carbonate of lime. Hence the weight
of the atom of carbonate of barytes
is 125; and 125 — 275 = 975, the
weight of the atom of barytes, and
97-5 — 10 = 87-5, the weight of the
atom of barytium. The sp. gr. there-
fore, of a volume of its gas will be
48611, or exactly 70 times that of
hydrogen.

With respect to the above experi-
ments, I may add, that they were
made with the greatest possible at-
tention to accuracy, and most of
them were many times repeated with
almost precisely the same results.

The following tables exhibit a gen-
eral view of the above results, and
at the same time the proportions,
both in volume and weight, in which
they unite with oxygen and hydro-
gen: also the weights of other sub-
stances, which have not been rigidly
examined, are here stated from anal-
ogy. . . . )

On a general review of the tables,
we may notice,

1. That all the elementary numbers,
hydrogen being considered as 1, are
divisible by 4, except carbon, azote,
and barytium, and these are divisible
by 2, appearing therefore to indicate
that they are modified by a higher
number than that of unity or hydro-
gen. Is the other number 16, or oxy-
gen? And are all substances com-
pounded of these two elements?

2. That oxygen does not appear to
enter into a compound in the ratio
of two volumes or four atoms.

3. That all the gases, after having
been dried as much as possible, still
contain water, the quantity of which,
supposing the present views are cor-
rect, may be ascertained with the
greatest accuracy.

Others might doubtless be men-
tioned; but I submit the matter for
the present to the consideration of the
chemical world.

Correction of a Mistake in the Essay
on the Relation between the Specific
Gravities of Bodies in their Gaseous
State and the Weights of their
Atoms—Annals of  Philosophy,
February, 1816.

. .. There is an advantage in con-
sidering the volume of hydrogen equal
to the atom, as in this case the spe-
cific gravities of most, or perhaps all,
elementary substances (hydrogen be-
ing 1) will either exactly coincide
with, or be some multiple of, the

weights of their atoms; whereas if
we made the volume of oxygen unity,
the weights of the atoms of most
elementary substances, except oxygen,
will be double that of their specific
gravities with respect to hydrogen.
The assumption of the volume of hy-
drogen being equal to the atom will
also enable us to find more readily
the specific gravities of bodies in
their gaseous state (either with re-
spect to hydrogen or atmospheric air),
by means of Dr. Wollaston’s logo-
metric scale.

If the views we have ventured to
advance be correct, we may almost
consider the prote yle of the ancients
to be realised in hydrogen; an opin-
ion, by the by, not altogether new.
If we actually consider this to be the
case, and further consider the specific
gravities of bodies in their gaseous
state to represent the number of vol-
umes condensed into one; or, in other
words, the number of the absolute
weight of a single volume of the first
matter prote yle, which they contain,
which is extremely probable, multiples
in weight must always indicate mul-
tiples in volume, and vice versa; and
the specific gravities, or absolute
weights of all bodies in a gaseous
state, must be multiples of the spe-
cific gravity or absolute weight of the
first matter (prote yle) because all
bodies in a gaseous state which unite
with one another unite with reference
to their volume.

William Prout (1785-1850) was a physi-
cian who was especially interested in
chemistry. He discovered hydrochloric
acid in the gastric juice. His famous
“Hypothesis” was published when its au-
thor was 30 years old. It has furnished
the theme for much speculation for more
than a century, and now seems to have

found its place in the newer theories of
the formation of matter.
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