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This invention relates to a new gas analyser
for determining the proportion of one or more
indlvidual gases contalned in a gas mixture. In
comparison with known chemical gas analysers,
the new apparatus in accordance with the in-
vention is distinguished by the fact that it per-
mits of a continuous and uninterrupted indica-
tlon or record of the Individual gas content being
obtalned with little or no time-lag in i1ts response
to variatlons. The new gas analyser may there-
fore be employed with particular advantage as
ah lmpulse transmitter in automatic regulators
whose purpose is to maintein the content of a
certaln individual gas constant.

In the gas analyser according to the Invention,
the gas mixture to be examined, or a fractlon
branched off from the gas-mixture flow to bhe
examined, is conducted through an absorption
vessel In which the individual gas whose content
is to be determined 1s absorbed. The invention
is distinguished essentially by the fact that the
quantity of gas mixture fowlng to the absorption
vessel and the quantlty of residual gas flowing
away from the absorption vessel are measured
continuously by flow-technical method, the quo-
tient of the two quantities giving a measure of
the Individual gas content sought.

The gas mixture to be examined ls therefore
supplied to the absorptlon vessel by way of a
quantity regulator, so that the quantity of gas
mixture flowing to the absorption vessel remaing
constant. A simple quantltative measurement
of the gas flow leaving the absorption vessel then
suffices for the determinatlon of the content of
the indlvidual gas absorbed. If the residusl gas
1s conducted into the atmosphere, this quantita-
tive measurement may be carrled out most slm-
ply by means of & precision pressure gauge which
is connected, in front of a constriction, choke
or damming aperiure, to the passage conducting
the residual gas away from the absorption device.
Consequently, with the asslstance of the new gas
analyser in accordance with the Invention, it iIs
possible to cause the individual gas content to be
continucusly indicated and/or recorded and/or
employed for regulation purpose without a time
lag of any practical lmportance. Such lag as
occurs is determined solely by the time which the
gas mixture requires to pass through the absorp-
tion device.

A valve controlled by & dlaphrzgm is prefer-
ably used for the regulation of the gas-mixture
flow supplied to the absorption vessel, the con-
nections being so arranged that the passage sup-
plying the absorption vessel by way of the valve
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leads through the one dlaphragm chamber and
that, between the latter and the absorption vessel,
a constriction or damming aperture is Included
beyond which a branch passage leading to the
other dlaphragm chamber is connected, If this
regulator is connected in a comparatively narrow
passage branched off from the withdrawal pas-
sage for the gas mixture to be examined and if
the volumetric capacity of the dlaphragm cham-
ber traversed by the gas mixture and the volu-
metric capacity of the passage leading to the
absorption vessel are kept as small as possible,
then the quantliy of the gas mixture contained
in the analyser is also very small, so that the
anglyser operates practically without any lag.
The constrictlon may then suitably be consti-
tuted by capillaries for which a bore of about
0.5 mm. with a length of 40 mm, is appropriate.
The capacity of the absorption vessel, on the
other hand, Is made comparatively large, since
the absorption liquid or other absorption medium
has naturally to be renewed when it 1s approach-
Ing saturation with the Individual gas to be de-
termined. Wlth a capacity of 5 to 10 litres of
absorption liquld, the gas analyser works satis-
factorily for a period sufficlent for all practical
purposes without renewal of the absorption me-
dium, provlded only that the volumetric capaclty
of the diaphragm chamber and the supply pas-
sages Is kept sufficlently small.

A further very lmportant advantage of the new
analyser resldes In the fact that the Individual
gas contents for different individuasl gases may
be determined practlcally simultaneously by slm-
ply connecting a number of absorption devices
for the varlous individual gases In series and
measuring the quantity of gas leaving each ab-
sorption device.

One appropriate form of apparatus for carry-
ing the invention into effect ls 1illustrated in
essentials in the accompanying drawing. Parts
of the apparatus which do not appear to be nec-
essary for the understanding of the essence and
manner of operation of the invention have been
omitted from the drawing:—

The gas mixture to he examined In respect to
a certain individual gas content—for example,
flue gas to be examined as to its content of car-
bon dloxide—enters at E into an inlet plpe Z.
Whilst the main bulk of the gas mixture flows
way at Z’, o comparatively small part enters one
chamber K, of 2 quantity regulator R through
a constriction V. The two chambers K and Ka
of regulator R are separated from each other by
& dlaphragm M which s loaded by an adjusting
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spring F whose force can be set by means of a
screw §. From the chamber Ki, the passage L
leads into an absorption vessel A which Is filled
with an absorption medium absorbing the in-
dividual gas to be determined, for Instance with
potash lye In the case of the determination of
carbon-dioxide content. Arranged In the pas-
sage L in front of the point of entry into the
absorption vessel A Is a constriction B: which
may suitably consist of a comparatively narrow
capillary, of 0.5 mm, bore and 40 mm, length, for
example. Beyond the constriction B, branches
a passage Lai which leads into the second dia-
phragm chamber K: Consequently the pres-
sure difference arising at the constriction B: acts
upon the diaphragm M so that the latter sets a
valve Vi controlled by it In such fashion that
the quantity of gas mixture flowing through the
passage L and conducted to the absorption vessel
A remains constant,

If the gas mixture contained no trace of the
individual gas to he determined, then the same
constant quantity of gas as Is passed by the regu-
lator R would leave the absorption vessel A, 8o
that the same pressure difference as obtalns at
the constriction B: would be produced at a con-
striction Bz provided in the discharge pipe C and
consisting, suitably, of a capillary like the con-
striction Bi, equal passage cross-sections and
equal openings In the constrictions B: and Bs
being assumed. This assumption is allowable,
since even with other cross sections of the con-
strictions and passages, proportionality between
the pressure differences at the constrictions
would at least be obtained. If the gas mixture
consisted solely of the Individual gas to be de-
termined, for example solely of carbon dioxide,
then it would be absorbed without residue in the
absorption vessel, for example in the potash lye.
There would accordingly be no gas fiow whatever
through the discharge passage C, so that no pres-
sure difference would arise at the constriction
Ba. It follows that the individual gas content
may be simply read off on a differential pressure
gauge connected to the constriction Bz, provided
that the latter is appropriately calibrated. If
the residual gas is conducted away to atmosphere,
then atmospheric pressure obtains beyond the
constriction Ba. In this case, Instead of the pres-
sure difference arising at the sald constriction
B2, the pressure obtaining in front of the same
may be measured by a precision pressure gauge
D connected to the passage by means of a branch
pipe. The gauge D may obviously be calibrated
directly in percentage proportions of the indi-
vidual gas content. Instead of or in addition to
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the gauge D, a precision pressure recorder may
be provided if recording of the individual gas
content is required or a pressure regulator if
regulation is to be performed in accordance with
the individual gas content. A zero-point correc-
tion of the gauge D may be effected at any time
by adjusting the spring-loading of the diaphragm
M by means of the screw S.

A complete analysis of a gas mixture in respect
of different individual gas contents may be per-
formed by connecting several gas analysers of
the above-described kind in serles, say in such
manner that the residual gas from the first ana-
lyser, after passing the second constriction or
measuring aperture Ba, is supplied to the quan-
tity regujator of the second analyser and so forth.,
It is then only necessary to provide for the ab-
sorptlon devices to absorb the different individual
gases in succession and, apart from the last
part—- analyser to provide differential pressure
gauges Instead of the gauges D for the indication
of the Individual gas contents. In this fashion,
for example, a complete fiue gas analysis in re-
spect of carbon dioxide, carbon monexide and
hydrogen can be carried out by connecting in
series three such analysers in whieh the absorp-
tion media react In succession to carbon dioxide,
carbon monoxide and hydrogen.

In its scope, the invention is restricted neither
to employment for fiue-gas analysis nor to the
use of the means utilised in the above-described
example. The new gas analyser may be employed
for the determination of the content of any de-
sired individual gas in any gas mixture, provided
oniy that an absorption medium absoibing only
this individual gas is employed. For instance,
the new analyser may be used with particular
advantage in the synthetic production of petrol
for the control of the distillation gases. In place
of the diaphragm regulator used in the example,
use may be made of any other differential pres-
sure regulator, for example a dipping bell differ-
ential pressure regulator or the like. The pres-
sure difference acting upon the regulator does not
need to be derived from a damming aperture,
choke or other constriction, for example a con-
strictlon like a venturi-tube, but may also be
derived as a dynamic or flow pressure an the cne
hand and a static pressure on the other hand,
for example by a nozzle directed towards the flow
and a nozzle directed away from the flow, or in
other ways. Further constrictional forms of the
new analyser may readily be devised to suit the
requirements of particular cases.

VICTOR BAYERL,





