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&n e d during the operational pcr‘od
of the first quantlty of adsorbent material. The
most frequently employed method of rcgener-
ating the adsorbent material consists in flush-
ing or scavenging the adsorbent material with
a gas free from carbon dioxids gas and/or
any other adsorbable impurities and suffi-
ciently hot to bring about the desorption of
the carbon dioxide gas and/or other impurity
present in the adsorbent material, this latter
then being entrained by the flushing gas. The
adsorbent material freed from carbon dioxide
is then brought to its operational temperature
by direct contact with a cold gas which is also
free from impurity., One process of this
type, which limits the cold losses occurring
during regeneration to a minimurr[is describad
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ccording to the present invention there is
provided, in a process for purifying an impure
gas or mixture cf gases in which the adsorb-
able impurities present in said impure gas
cr mixture of gases arc adsorbed by a bed of
adscrbent material, the steps which comprise
regenerating said bed of adsorbent material
by passing therethrough a gas or mixture of
gases which has the same or substantially the
same composition as said impure gas or mix-
ture of gases and which is hotter than said
impure gas or mixture of gases, and thereafter
cocling the hot bed of adsorbent material 1o
its operational temperature, said coohng being
effected by passing through said hot bed of
adsorbent material 2 cold gas or mixture of
gases, which is free or substantiaily free from
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gas to be purified until a sufficient portion of
the regenerated adsorbent bed, close to the
inlet Tor the gas, has been cooled to dts onera-
tional temperature.

The process of the invention is morc espei-
ally applicable to the rcgeneration of a bed of
an adsorbent material such as is used in the
purification of air containing carbon dioxide
gas and/or moisture and/or hydrocarbons,
the air being purificd with a view 10 the
separation thereof into its constituents at low
temperature by liquefaction and rectification.
The process of the invention, however, can
also be applied to the regeneration of adsor-
bent materials which have been used in the
purification by adsorption of other gases con-
taining impurities such as hydrogen, helium
or mixtures of hydrocarbons.

The process according to the invention per-
mits the periodic regeneration of beds of
adsorbent material used for the extraction of
carbon dioxide from the air, whatever may ke
their operational temperature, It is cffective

(feal 6:? @rl? pfseied Withhedt vot pretieysly
gilléfl 4 (a, b, <) shows an arrangement

comprising a hattery of three adsorbent beds
arranged in ternary permutation, the air to
be purified successively passing through an
operating adsorbent bed and then through an
adsorbent bed which is being cooled.

in all the Figures, the portion of the adsor-
bent beds which are charged with dmpurities
are represented by oblique cross-hatching and
the regencrated and cooled portions arz repre-
sented by horizontal cross-hatching.

The regeneration of the adsorbent material
shown in Figure 1 (a, b, ¢) comprises the three
phases @, b and c¢. In phase a, while the ad-
sorbent material 3 is still ‘being used, the bed
of adsorbent material 9 is being regenerated
by reheating. The air to be purified, com-
pressed by a compressor 1 to about 6 kg/cm®
and cooled in a water condenser (not shown)
passes through a conduiz 2 into the operational
adsorbent material 3 formed, for example,
from acuvatpd alumina, and leaves the latter
dry and free from carbon dioxide by way of
a conduit 4. At the same time, a fan 5 drives
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connection wth Figure 4 (a, b, :
Referring now to the arrangenent shown in
65 5 Figqure 4 (a, b,
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e 2b) is caused to pass over the same
sor cnt mass, but in the opposite direc-
tion. This air leavcs by way of a conduit 14
at a tcmperature close to the regeneration
temperature of the adsorbent mass; it is then
cooled by passing through the coil 16 immer-
sed in a water cooler 17, then recycled by the
fan 5 and a conduit 13 towards the adsorbent
mass. After a short nmc, the adsorbent zone
20 near the inlet end 19 is cooled to the region
of its operational temperature, and it then
fixes in zone 20 the limited quantity of car-
bon dioxide gas and steam[in the circulating
air. As soon as the cooled zone has reached
a sufficient thickness, the adsorbent mass is
again brought into general operanon The air
to be purified is freed from its impurities
while it is passing through the cooled zone
20, and then cools the still hot layers of the
adsorbent mass 9 (Figure 2c). It leaves the

It will mew be noted that in this embodi-
ment, at the moment when the adsorbent mass
9, which is regenerated but still not cooled, is
bemg traversed by the purified air leavmg
the adsorbent mass 3, this latter air entrains
a small quantity of impurities. However, the
period of time during which the air leaving
contains a small quantity of impurities is quite
short; the carbon dioxide gas content of the
air lcavmg, which is for example 70 parts
per million (70 p.p.m.) at the start, falls very
rapidly to the region of zero. The passage,
through the remainder of the installation for
scparating the air, of this small quantity of
impurities does not present any major incon-
venience; it can moreover be checked by con-
ventional means, for example filters, at a
temperature lcw.l where these impurities are
solid, This inconvenience can moreover be
completely avoided by using a battery of three

Lcan g gempetam of purified gas or
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