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In the course of another investigation it became necessary
for the writer to employ an illuminating gas containing 5 to 6
per cent. of carbon dioxide. As the content of carbon dioxide
in the gas of the laboratory was about one-half this amount,
a cylinder of purified carburetted water-gas under a pressure of
approximately 300 pounds per square inch was obtained through
the courtesy of a neighboring gas company. An analysis of the
gas prior to compression gave the following results:

Per cent.
Carbondioxide . ... ................. 5.5
Hluminants . ....................... 13.7
OXygen . .......coiiiienninenennn 0.9
Carbon monoxide ... ................ 269
Hydrogen ......................... 35.0
Methane . ........... ... ... .. ... 12_4
Ethane. . ... ... . ... ... ... .. ... .. 1.3 53.0
Nitrogen. ........... ..., 4.3

100.0

Before employing the gas in the investigation to which refer-
ence has been made, the carbon dioxide content in a sample
taken from the compression cylinder was determined. To the
writer's surprise this amounted to only 3.5 per cent. The same
result was obtained with several other samples. On thinking
the matter over, the conclusion was reached that the low carbon
dioxide content in the samples of gas taken from the compression
cylinder must be due to differencesin the rates of diffusion of the
components of the gas through the very small orifice of the
compression cylinder; the heavier carbon dioxide diffusing less
rapidly than the lighter hydrogen and methane. In order to
substantiate this conclusion, and to ascertain the manner in
which the composition of the diffused gas altered with the dif-
fusing pressure, analyses were made of samples of gas taken from
the compression cylinder as the pressure therein was gradually
decreased.
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The reducing valve of the compression cylinder was con-
nected with a gas-meter, which in turn was attached to a bunsen
burner. Samples of the gas were obtained for analysis from a
three-way tube placed between the cylinder and the gas-meter.
The gas was allowed to flow from the cylinder at a constant rate
of 120 liters per hour. Since each division on the scale of the
main pressure gauge of the cylinder corresponded to 62.5 pounds
per square inch, samples of gas were taken for analysis after
each reduction in pressure of this amount. Determinations of
carbon dioxide, illuminants, oxygen and carbon monoxide were
made in the usual way. Owing to lack of apparatus for the
separation and estimation of hydrogen, methane and ethane,
these components could not be separately determined. In
Table | are recorded the amounts of carbon dioxide, illuminants,
oxygen, carbon monoxide and the mixed lighter components
(He+CH,+ CoHz: 4+ Ne) found in samples of gas taken at var-
ious cylinder pressures. These results are shown graphically
in Figure I.

TasLe |

| Percentage Composition

Component At a pressure (in lbs. per sq. in.) of :
3125 250 |187.5] 125 | 625 | 15 Averngs

co, 38 | 45 | 521 58| 64/ 69 5.4
11l. 82| 98 | 112|129} 148 | 166 12.2
O, 10| 08| 09 | 07 | 08 | 07 0.8
co 212 232|253 | 281|305 320 2.7

Hs + CH, 4

C:He + N: 658 | 61.7 | 57.4 {1 525 | 475 | 438 55.0

It will be observed from the results contained in Table 1,
that the averages of carbon dioxide, oxygen and carbon monox-
ide agree closely with the amounts of these components con-
tained in the gas before compression. The low average for
illuminants and the consequent high average for the residue of
hydrogen, methane, ethane and nitrogen are quite possibly due
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to condensation of a small portion of the heavy hydrocarbons
while the gas was under the higher pressures. From the data
contained in the table and from the curves it will be seen that.
in accordance with Graham’s diffusion law, with decrease in
pressure the percentage increase for carbon monoxide is less
than that for carbon dioxide, and this in turn is less than that
of illuminants.
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