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ARGON
nothing inconsistent with any previously ascertained fact
in the asserted presence of 1 per cent, of a non-oxidizable
gas about half as heavy again as nitrogen. The nearest
approach to a difficulty lay in the behaviour of liquid air,
from which it was supposed, as the event proved erroneously, that such a constituent would separate itself in the
solid form. The evidence of the existence of a new gas
(named Argon on account of its chemical inertness), and a
statement of many of its properties, were communicated to
the Royal Society (see Phil. Trans, clxxxvi. p. 187) by the
discoverers in January 1895. The isolation of the new
substance by removal of nitrogen from air was effected by

Fig. 1.
two distinct methods. Of these the first is merely a
development of that of Cavendish. The gases were contained in a test-tube A (Fig. 1) standing over a large
quantity of weak alkali B, and the current was conveyed
in wires insulated by U-shaped glass tubes CC passing
through the liquid and round the mouth of the test-tube.
The inner platinum ends DD of the wire may be sealed
into the glass insulating tubes, but reliance should not be
placed upon these sealings. In order to secure tightness
in spite of cracks, mercury was placed in the bends.
With a battery of five Grove cells and a Ruhmkorff coil of
medium size, a somewhat short spark, or arc, of about
5 mm. was found to be more favourable than a longer one.
When the mixed gases were in the right proportion, the
rate of absorption was about 30 c.c. per hour, about thirty
times as fast as Cavendish could work with the electrical
machine of his day. Where it is available, an alternating
electric current is much superior to a battery and break.
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This combination, introduced by Spottiswobde, allows the
absorption in the apparatus of Fig. 1 to be raised to about
80 c.c. per hour, and the method is very convenient for
the purification of small quantities of Argon and for
determinations of the amount present in various samples
of gas, e.g., in the gases expelled from solution in water.
A convenient adjunct to this apparatus is a small voltameter, with the aid of which oxygen or hydrogen can be
introduced at pleasure. The gradual elimination of the
nitrogen is tested at a moment’s notice with a miniature
spectroscope. For this purpose a small Leyden jar is
connected as usual to the secondary terminals, and if
necessary the force of the discharge is moderated by the
insertion of resistance in the primary circuit. When with
a fairly wide slit the yellow line is no longer visible, the
residual nitrogen may be considered to have fallen below
2 or 3 per cent. During this stage the oxygen should be
in considerable excess. When the yellow line of nitrogen
has disappeared, and no further contraction seems to be
in progress, the oxygen may be removed by cautious
introduction of hydrogen. The spectrum may now be
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further examined with a more powerful instrument. The
most conspicuous group in the Argon spectrum at atmospheric pressure is that first recorded by Schuster (Fig. 2).
Water vapour and excess of oxygen in moderation do
not interfere seriously with its visibility. It is of interest
to note that the Argon spectrum may be fully developed
by operating upon a miniature scale, starting with only
5 c.c. of air {Phil. Mag. vol. i. p. 103, 1901).
The development of Cavendish’s method upon a large
scale involves arrangements different from what would at
first be expected. The transformer working from a public
supply should give about 6000 volts on open circuit,
although when the electric flame is established the voltage
on the platinums is only from 1600 to 2000. No sufficient
advantage is attained by raising the pressure of the gases
above atmosphere, but a capacious vessel is necessary.
This may consist of a glass sphere of 50 litres’ capacity,
into the neck of which, presented downwards, the necessary
tubes are fitted. The whole of the interior surface is
washed with a fountain of alkali, kept in circulation by
means of a small centrifugal pump. In this apparatus,
and with about one horse-power utilized at the transformer,
the absorption of gas is 21 litres per hour (“The Oxidation of Nitrogen Gas,” Trans. Chem. Soc., 1897).
In one experiment, specially undertaken for the sake
of measurement, the total air employed was 9250 c.c.,
and the oxygen consumed, manipulated with the aid of
partially de-aerated water, amounted to 10,820 c.c. The
oxygen contained in the air would be 1942 c.c.; so that
the quantities of atmospheric nitrogen and of total oxygen
which enter into combination would be 7308 c.c. and
12,762 c.c. respectively. This corresponds to N + D75 O,
the oxygen being decidedly in excess of the proportion
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