


















































216 ABSTRACTS OF CHEMICAL PAPERS

SUlphide under increasing pressure. A Kipp generator provided with a pressure
bulb is used for the supply of hydrogen sulphide. The generator is connected in
series with a wash bottle which contains a manometer bulb, with a stem of such
length that when the liquid level reaches the bottom of this bulb the pressure in the
precipitation flask is approximately a third of an atmosphere. The flask is shaken
frequently to ensure saturation, which is usually complete, when the precipitate
settles rapidly, in about thirty minutes. The precipitate is filtered and washed with
a cold, aqueous solution about 0'1 molar with formic acid (4 c.c. of 23'6 molar formic
acid per litre) saturated with hydrogen sulphide. The precipitate is transferred to a
porcelain crucible and the paper charred, preferably by standing the crucible on a
quartz plate heated strongly by a Meker burner. The ignition of the filter-paper is
very slowly and carefully completed in an oxidising atmosphere over a Bunsen
burner. The reaction should proceed only to the formation of sulphate, 110t of oxide.
After cooling, the precipitate is carefully moistened with concentrated sulphuric acid
and the crucible heated in an air-bath until the excess of acid is driven off. If zinc
sulphide adheres firmly to the flask, as often happens, it must be dissolved iu hot
dilute sulphuric acid, the solution neutralised with ammonia, then made faintly acid
with formic acid, saturated with hydrogen sulphide under pressure, heated to
boiling to coagulate the precipitate, and filtered through the filter containing the
already washed zinc sulphide. Further washing is unnecessary. The method as
described serves for the precipitation of zinc where only small amounts of the usual
interfering metals are present. Not more than 0'2 mgrm. of manganese is carried
down even when manganese is present in amount equal to that of zinc. Iron and
nickel, however, require more acid to hold them up, if present in concentrations
equal to one-tenth that of the zinc; in such <lases 20 c.c. excess formic acid
(23'6 molar) must be present to secure a clean separation. Cobalt cannot be separated
from zinc by one precipitation. G. C. -J.

APPARATUS, ETC.

Apparatus for the Automatic Estimation of Small Amounts of Oxygen in
Combustible Gas Mixtures or of Combustible Gases in Air. H. C. Greenwood
and A. T. S. Zealley. (J. Soc. Ohem. Ind., 1919, 38, 87-90 T.)-The authors have
devised an automatic gas analyser which is capable of giving an alarm when the
percentage of a certain impurity in the gas mixture exceeds a prescribed value.
This form of the apparatus is applicable for the estimation of any impurity which
causes a contraction in volume after combustion, this being brought about by contact
with a heated platinum wire. For instance, in the production of ammonia from a
mixture of nitrogen and hydrogen the apparatus may' be used to estimate the
oxygen present as an impurity. In the electrolytic production of hydrogen and
oxygen it may be used to estimate the contamination of one of the gases with the
other owing to perforation of the diaphragm. It may also be used for detecting the
presence of hydrocarbon gases in the air of mines or benzol distilleries. The general
type of the apparatus is based on the principle already applied for the automatic
analysis of furnace gases, but the contraction to be 'measured is not produced by
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absorption in a reagent but by the combustion of the impurity present in the gases.
Automatic arrangements provide for making and breaking the required electrical
contacts; sealing up a measured quantity of gas in the combustion vessel during
the heating period; cooling the gas and measuring the contraction which results;
ringing an electric bell when the contraction exceeds a certain amount; flushing out
the spent gas by a new charge. The motive power is derived from two water syphons,
the second being operated by three discharges of water from the first. By the first
discharge of the small syphon the pressure in the limb of the second syphon causes
the sealing of the sample of gas in the combustion vessel followed by the switching
on of the heating current, these operations being effected by the movement of merc~ry
in the tubes of the apparatus. The second discharge causes a further displacement
of the mercury whereby the heating current is cut off. During the next period the
gas in the combustion vessel is being cooled by the circulation of water through an
arrangement similar to a double surface condenser. The water enclosing the gas
which has risen into a compensating bulb during the period of heating will then.fall
as the gas is cooled, and the amount of fall below the zero point of the instrument
is the measure of the contraction. The sensitiveness of the instrument is regulated
by the diameter of the tube below the bulb, but it is not desirable to arrange a fall .
of more than about 7 cm. in this tube. The fall of water in the measuring tube is caused
to produce a proportional movement of mercury in an attached vessel, and this
movement governs the ringing of an alarm bell when it exceeds the prescribed
amount. The third discharge of the small syphon then causes the discharge of the
large one, and the cycle of operations is restored to the starting-point, the combustion
vessel being opened to the main flow of gas, which sweeps through until the next
discharge of the small syphon closes the seals again for another analysis. The time
period of the discharge of the small syphon controls the completeness of combustion;.
the degree of flushing and the degree of cooling after combustion; the period allowed
may be five minutes and no sensible error is introduced provided it exceeds one and
a half minutes. The heating of the platinum wire should be carried to definitely
visible redness, beyond which point po advantage is gained by further heating. The
apparatus can conveniently be made sensitive to the presence of 0'2 to 0'3 per cent.
of oxygen in a mixture of nitrogen and hydrogen. J. F. B.

Opacimeter designed for Estimating Bacteria. Lambert, VIes, and
De Watteville. (Oomptes rend., 1919,168, 797.799.)-Bacteria suspended in a liquid
may be treated as an emulsion, and their quantity estimated photometrically.
Certain conditions must be observed in the construction of the apparatus: it is
necessary to employ almost monochromatic light of a determined wave length, and
the vessels containing the liquids must be capable of sterilisation at high tempera
tures. In principle the opacimeter is a photometer comprising two juxtaposed rays
of light emanating from the same source, one passing through the emulsion and the
other through a dimming system of graduated opacity. The apfaratus illustrated in
the figure is illuminated by a 100 c.p. nitrogen-filled lamp, S, in a metal case, the two
pencils of rays issuing at rigl:rt angles. One pencil is projected by the lens, l, in
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