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i ying inert JIn“the liquid
state, atter, quite particularly, requires the said inert

10 gases to be as pure as possible, and to have their im-

purities removed, in particular hydrogen and carbon
monoxide.
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These inert gases are usually produced by cryo-
genic distillation after liquefaction.

15 However, the liquefied inert gases obtained in

this way generally contain impurities such as hydrogen

(H,) and carbon monoxide (CO), in proportions which are

generally greater than a few hundred ppb

{parts per
billion by wvolume),

or even a few ppm (parts per mwmil-

20 lion by volume}, which it is necessary to remove.

A number of processes for purifying inert £lu-

ids are known from the prior art, but they generally

have several drawbacks or disadvantages, namely:

- either they are ill-suited to purifying inert
25 fluids in the liquid state,

- or they do not permit purification with re-
spect to the impurities H, and/or CO contained in the
inert fluid which is to be purified,

- or they need the inert fluid to be vaporized

30 prior to its purification. However, it is clear that,
when it is desired to obtain an inert fluid in the lig-
uid state which is substantially purified with respect
to its impurities H, and/or CO, the need to successively
vaporize the inert fluid which is to be purified, pu-

35

rify the said inert gas, then reliquefy the purified

inert gas obtained, represents a major economic draw-

back, especially as regards energy expenditure and the
equipment to be used.



- or they do not permt purification with re- spect to the inpurities
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purifying an i nert gas w I ©s 1 nmpurities ‘oxygen, carbon
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For its part, Patent Application EP-A-0,350,656
describes a process for purifying an inert gas with re-
spect to its impurities oxygen, carbon monoxide and hy-
drogen, in which the carbon monoxide (CO) and the hy-

15 drogen (H,) that are present in the inert gas are re-
moved by catalytic oxidation at a temperature of be-
tween 150 and 250°C in the presence of a first catalyst
based on reduced copper, then of a second catalyst
based on oxidized copper, to give carbon dioxide CO, and

20 water H,0 which are subsequently removed by adsorption
at ambient temperature on an adsorbent of the molecular
sieve type.

Thus, none of the processes which currently ex-
ist is suitable for the purification of inert fluids in

25 the liquid state with respect to their impurities hy-
drogen (H,) and/or carbon monoxide (CO), that is to say
inert fluids liquefied at cryogenic temperature (below
their bubble point).

It ig therefore necessary to develop novel

30 processes for purifying inert fluids in the liquid
state with respect to their impurities H, and/or CO.

The object of the present invention is there-
fore to provide a process for obtaining an inert fluid
in the liquid state, for example nitrogen or the rare

35 gases, substantially purified with respect to at least
one of its impurities hydrogen and/or carbon monoxide:

- which is easy to use industrially and is of
reasonable cost,



dr-ogen, in which the carbon nonoxide (CO and the hy- 15 drogen (H2) that

dare present in the inert gas are re- noved by catalytic oxidation at a
t enperature of be- tween 150 and 250[err]C in the presence of a first
cat al yst based on reduced copper, then of a second catal yst based

on oxi di zed copper, to give carbon dioxdde CJerr] and 20 water Herr]O
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to the purification of the liquid fluid to be purified,
then subsequent reliquefaction of the purified fluid.
The invention therefore consists of a process
15 for purifying an inert £luid in the liquid state, con-
taining at least one of the impurities hydrogen (H,) and
carbon monoxide (CO), with respect to at least one of
the said impurities, characterized in that:
a) the fluid in the liquid state which is to be
20 purified is passed through at least one bed of parti-
cles of at least one adsorbent in order to adsorb at
least one of the said impurities H, and CO contained in
the inert fluid in the liquid state;
b} the said inert fluid in the liquid state which
25 is substantially purified with respect to at least one
of the said impurities H, and CO is recovered.
Preferably, the said particles comprise at
least one metal. '
Preferably, the said particles consist of at
30 least one metal supported on at least one support.
Advantageously, the metal is chosen from the
group formed by platinum (Pt), palladium (Pd), rhodium
(Rh) and iridium (Ir). '
Preferably, the support is chosen £from the
35 group formed by alumina, silica, =zeolites and titanium
dioxide (Ti10,).
According to a preferred form of the invention,
the adsorbent particles are palladium (Pd) particles
supported on an alumina-type support.
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15 able to purify the said inert fluid in the liquid state
with respect to its impurity oxygen. In this case, ac-
cording to another embodiment, the process according to
the invention comprises a subsidiary step of passing
the inert fluid in the liquid state through at least

20 one bed of particles of at least a second adsorbent for
the purpose of adsorbing the impurity oxygen O,. This
subsidiary step of adsorbing oxygen on at least one bed

~of particles of at least a second adsorbent precedes
and/or follows step a}.

25 In other words, the removal of the impurity
oxygen from the inert fluid in the liquid state may be
carried out, as desired, before removal of the impuri-
ties H, and/or CO, and/or thereafter.

According to a first embodiment, the particles

30 of the second adsorbent selectively adsorb the impurity
oxygen {(O,).

According to a second embodiment, the particles
of the second adsorbent adsorb the impurity oxygen (O;)
and at least one of the impurities CO and H,.

35 Preferably, the particles of the second adsorb-
ent are particles chosen from the group formed by po-
rous metal oxides, for example hopcalite.

The present invention also relates to a device
for purifying an inert fluid in the liquid state, con-



t he adsorbent particles are palladium (Pd) particles supported on an
al.um na-type support. -

Advant ageously, the adsorbent particles com prise from0.5 to 5% by
wei ght of palladium (Pd), pref- erably of the order of 2%

The adsorbent particles according to the inven- 5 tion are in a form
contained in the group forned by rods,- granul es and bal |l s.
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A device according to the invention will now be
described in more detail with reference to the appended

15 figure.

The single appended figure represents a device
according to the invention, comprising a source of an
inert fluid in the liquid state, here liquid nitrogen,
which is to be purified with respect to at least one of

20 its impurities H, and CO, this source consisting of a
storage tank 1 containing liquid nitrogen. The said
liquid nitrogen source 1 is connected via a conduit 1la
to an adsorption zone 2 comprising at least one reactor
and advantageously, as represented here, two reactors

25 4a, 4b which each contain a bed 3a, 3b of a first ad-
sorbent for the purpose of subsidiarily adsorbing the
oxygen contained in the liquid nitrogen, and a bed 5a,
b of a second adsorbent, placed downstream of the
first bed 3a, 3b, for the purpose of adsorbing at least

30 one of the impurities H, and CO.

The provision of an upstream bed of an adsorb-
ent, for example hopcalite, capable of subsidiarily re-
moving the impurity O, (and some of the CO) contained in
the liquid nitrogen, makes it possible to preserve the

35 adsorbent bed (Pd/Al,0,) intended to remove the impuri-
ties H, and/or CO by preventing it from saturating too
fast, and thereby to reduce the number of regeneration
phases during a given time period.
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impurities H, and CO in the llquld nitrogen, and another
adsorbent, for example an adsorbent of the hopcalite
type, placed upstream of the first in order to subsidi-
arily remove the impurity O, contained in the liquid ni-
trogen, and possibly some of the CO. The use of two re-
actors allows them to be operated alternately, that is
to say one of the reactors méy be regenerated while the
other is being used for purification.

The regeneration is carried out in conventional
fashion, for example, using the following procedure:

- progressively heating the adsorber using hot
nitrogen gas, that is to say to a temperature of about
200°C, and at atmospheric pressure;

- introducing a reducing mixture into the reac-
tor, for example, a 2% H,/N, mixture, heated to a tem-
perature of 200°C (subsidiary step: only when there is
a double bed of the hopcalite-Pd/Al,0, type);

- flushing the reactor using hot nitrogen gas
to allow the removal of any residual trace of hydrogen
H, (subsidiary step: only when there is a double bed of
the hopcalite-Pd/Al,0, type);

- flushing the reactor using nitrogen gas at
ambient temperature in order to cool the adsorber and
prepare it for the next purification cycle.

The regeneration circuit (not shown in detail)
comprises, in particular, a conduit 7a for feeding the
regeneration gas and a heater 7; the reactors 4a and 4b
may be connected to the atmosphere via air vents 8,
possibly fitted with silencers.
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w.ll now be described in nore detail with reference to the appended 15
figure. The singl e appended figure represents a device
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given time period. The efficiency of the process according to the
invention will now be demonstrated with the aid of il-
lustrative, but non-limiting examples of the invention.

In the following examples, the inert fluid in

15 the liquid state which is to be purified with respect
to at least its impurities H, and CO consists of liquid
nitrogen, and the adsorbent used is of the palladium
type supported on a support of the alumina type
(PA/A1,0;)

20 The quantities of carbon monoxide CO and hydro-
gen H, impurities are measured using an RGA3 chromato-
graph marketed by the company TRACE ANALYTICAL, the de-
tection threshold of this analyzer being of the order
of 1 ppb &+ 1 (part per billion by volume) for carbon

25 monoxide and 5 ppb + 1 for hydrogen.

EXAMPLE 1:

To demonstrate the efficiency of the process
according to the invention, ligquid nitrogen containing
about 0.75 ppm of hydrogen and 0.65 ppm of carbon mon-

30 oxide was purified through an adsorbent of the palla-
dium type supported on a support of the alumina type.

The device used for this purpose is similar to
the one described above.

Two successive tests were carried out and are

35 reported in the following Table I.

The working conditions for test 1 and for test
2 are the same, apart from the quantity of palladium
impregnated on the alumina-type support. Thus, test 1
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the liquid nitrogen which is
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reactor using nitrogen gas at anbi ent tenperature in order to cool the
adsor ber prepare it for the n@BBBLI fication cycle.
The regenerat|on ci | gpddenERPt | SHEMAL & det aitldremer o DURATION
Pd/alumina | ENTRY EXIT {hours)
TEST | {% by H, .co H, co H, co
weight)
0.75 ppm | 0.65 ppm | N.D. N.D. 13 13.5
1 2 % 6.75 ppm | 0.65 ppm | 10 ppb 10 ppb 13.5 18
6.75 ppm | 0.65 ppm | 100 ppb | 100 ppb | 14.5 22
0.75 ppm { 0.65 ppm | N.D. N.D. 3.2 3.5
2 0.5 % 0.75 ppm | 6.65 ppm | 10 10 3.5 4.5
0.75 ppm | 0.65 ppm { 100 NM 3,78 NM
N.D.: not detected (< 1 ppb + 1 of CO;
< 5 ppb + 1 of H,)},
ppm: parts per million by volume,
20 ppb: parts per billion by wvolume,
NM : not measured.
The results reported in Table I above show
that:
25

- an adsorbent of the palladium type supported
on an alumina support makes it possible to purify lig-
uid nitrogen with respect to its impurities H, and CO to

a threshold of less than one ppb (part per billion by
volume) ;
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The quaniPti e3¢ aﬁ%&ﬁ%ﬁ@uﬁﬁﬂﬂ?lﬁDQU@Mhyﬁloatlon 9én Hjguid] niqmm+t|es

are measured gohNgigh READIY OFBt 9t AR JBHLLE0 D¥ot B UPAPY
TRACE ANALYTl%SAIE the de- Lmgllf CREY

quarter of this duration, that is to say slightly
more than 3 hours;
- the efficiency and consistency over time of
15 the purification increases as the amount of supported
noble metal increases. In practice, that is to say in-
dustrially, the amount of supported noble metal to be
used will depend on the design volume of the adsorber
(this is because it is necessary to keep to a minimum
20 adsorbent height in order to allow a consistent contact
time between the nitrogen flow and the adsorbent), the
amount of impurities to be removed which are contained
in the liquid nitrogen, and the volume of liquid nitro-
gen which it is desired to purify before carrying out a
25 regeneration step. A palladium content of the order of
2% will thus generally be preferred to a content of
0.5%; however, a content of 4% will not necessarily be
desirable;
- it is necessary to regenerate the adsorbent
30 after a few hours of purification (for example, in our
test, after about 13 hours in the case of an adsorbent
of the type 2% Pd/Al,0;). This is because, after a few
hours of purification, progressive saturation of the
adsorbent is observed, and it needs to be regenerated
35 in order to prevent the impurities from breaking
through.
The process for purifying an inert fluid in the
liquid state according to the invention is entirely
satisfactory since it makes it possible to obtain puri-



tection threshold of this anal yzer being of the order of 1 ppb 1 (part

per billion by volune) for carbon 25 nonoxide and 5 ppb 1 for hydrogen.
EXAMELE 1: To denonstrate the efficiency of the process
according to the invention, liquid nitrogen containing about 0.75 ppm

of hydrogen and 0.65 ppm of carbon non- 8 “oxide was purified through an
adsorbent of f£heapappaof thedisahd vimexdumsrs tied e al smpbbretate twiethl uni na

type.. _ respefhe tdevitee UgAt-fted NS HERASCD SN 4 ¢ hi@sho1at he
one descri bed gbove. Two successive tests were carried out and
are 35 reporP&dli FPPhe fol | owing Table I. The wor ki ng

condi tions for test 1EXAMPE® 2t:est 2 are the sane, apart fromthe
guantity pal | adi u | mpregnated on.the al um na-type. support. . Thus,
test 1 _(g ”hs we saw agove, the a_ﬁgrptlo é?%%ﬁ#%ﬁﬁyoﬁ?"mﬁth

an adsorbent pendsi imgiouadsonkent usedr endal liadipawtimrldahe adsthbent
used in test The,. I £ i rried out at a pressure
%m§H§§|S?E“f%?fo%§¥g%&gaép%5'%%émg o) !,

of about 8 bar on I'iquid-itrogen 5 supercooled to
a tenperature of the Jleg&s df anB7] erygryrted in athe alveee nBxappbéi hg

source (the byhblee ¢FPLEAL Wi usiff Bh! rRASE-Ben@bREt He 2 Qi%&lﬁ\:-
The purification thrqggh ut I S about 32 q[err? (STP and
the contat? t¥Pe tFRPPELY 8y & hEURBOTE| RF WHRR hadumehéc ] akERet o

cross the adsehaenictkadstics icf aliitadysxrberil 8ssed in tests 1 and 2
are reported in Table II below.

TABLE II
ADSORBENT 2% PAd/Al,0, 0.5% Pd/Al,0,
Ball diameter 1.5 3.0
{mm)
BET 110 230
(m*/g)
Density 600 720
(g/1}

15

Although tests 1 and 2 were carried out solely
using alumina balls supporting palladium, other types
of support, metals and/or forms of adsorbents also lie
within the scope of the present invention.

20 Thus, other noble metals which can also be used
include platinum, rhodium and iridium.

Likewise, although an alumina-type support is
preferred, other types of support may also be used
within the scope of the present invention, for example

25 supports of the silica, zeolite or titanium oxide (TiO,)
type.

The adsorbent may be in the form of balls,
granules or rods. .

Although the present invention relates to inert

30 fluids in the liquid state, the process described here
can also be used to purify very cold inert gases, that
is to say at a temperature lying in the range -130°C to



The results which were obtained have been re- ported in the follow ng

Table |: 15 TABLE | ADSORBENT
CONTENT ON  CONTENT ON DURATI ON Pd/ al uni na ENTRY

EXIT (hours) TEST (% by H err] CO H err] CO
Herr] CO wei ght) 0.75 ppm 0.65 ppm
ND. ND 13 13.5 1 2 % - 13.-75 ppm 0.65 ppm 10 ppb 10 ppb
13.5 18 -170°C. However, t@s¥s ppmredSoppnoilOGappbuslé8rpplolid. 5

22 : . 5 ) .5 2
0.5 % 075 ppm TP %ép%&ﬂmiﬁagi‘g ofP¥ pall 1 Bh cnirérofe’un-

0. 75 ppm 0. 65 FgmsfRrtorypusificat\pp, that is to saypnot pdflogdmert ed
([err] 1 ppb theftlEEshold of one ppb to &%@m%é 2haHySEh] blmlg:_sltl.
| 1 on

m arts per mllion by valune, 20 : arts per

Es vol uPreg plmmen&i!ate Wak&mgkﬁe%gﬁ%_impuriptpies Hzpand-rﬁ:g.r esults
reported in Table | abriesshDatter téBes: cdbried out on- variaddgolibgh: of

t he pal | adi umg}aysoeeS Sup orted £:90 @B EI Em na SUBEOH makes it passible
to purify Iig- UP AT TT oGRAE W B h - PBE pEBPYP o PEPSeFRfEr FOFe®UHId™] and
COto a tinesimgxt ofasessarbanlearlpphnépaiticpbiebibl khe purifi-

vol une) ; cation of inert fluids in the liquid state, and vice

10 versa.



9- - the adsorption capacity of the adsorbent of t he
"pall adium type supported on an al um na support is proportional to t

guantity of —meble—retal—{(patadi um i npregnated on the said s
| ndeed, the adsorbent 5 in test 1 (2% Pd/Al[err](err]), e

5]

times the pal j m”ul ’HP Ilent of thejadsorbent in tedtT® Q\Wm
Pd/Al[err](e Y I Li i I d nitrogﬁﬁt#@ be purified Wt respect
toits inpurities Herr] and CO consisténtly to | ess than 1 ppb for
about 13 hours, whereas the adsorbent in 10 test 2 allowed efficient
purification of |iquidpRbidSds for IBRrMYInGCSRECH Rkl IH1UIPUNK | pReH2 and
CO for only ,one quarter of this duration, that i1s to say slightly
nore than 3 hotkduid state, contaipingrafclessy ang ebnkhet emeyratéestime

Oft1|5 _thespurﬂfdf@gé&n({zpcraﬁfﬁﬁjﬁoﬂ?@om ocf:oﬁppmtsﬁ_eﬁlalalspecﬂﬁ%e t
netal increases. ln practice, i s .to say in-. ustrially, the anoun
of supported bl ie Falon% ®k the Gadd RS o ?ﬁ%c%%%i/ﬂ?lévbpune of

t he adsorber thattihis is because it is necessary to keep to a m ni mum 20
adsor bent height in order t | ] ow,. a nsi.st e act, . t.i_me,_ bet ween
the nitrogen flow ahd ?ﬁ‘s a{‘%‘sug?dnehrtl)fzﬁghélqtulrgarr%g#e o{"h‘llﬁ%uﬁstite% E’S be
renoved whi ch mnelfhed aisegassed rthimgdh cat dleastogae, kel ofiepackire of
liquid nitgo- gge | ChelLy i es) ur i fy.-Refone c W00 ..Qut a
25 regentéLratic(:)lnesstgp.VMA}\ﬂ a?%%édi &%gc?rﬁs?r%tﬂ?g]ftpt%e or gr (%:f% ﬁé%%fwafel t hus
general |y be pkeastrewetol stheontaid rpuritipsHnenedv€P; a content of 4%
wi 1 not necessarily) bg £1ui@PSif 3Bh€: liquid state which is substan-
tially purified with respect to at least one of the

said impurities H, and CO is recovered.

15 2. Process according to Claim 1, characterized in
that the adsorbent particles comprise at least one
metal.

3. Process according to one of Claims 1 or 2,

characterized in that the adsorbent particles consist
20 of at least one metal supported on at least one sup-

port.

4. Process according to one of Claims 2 or 3,

characterized in that the metal is chosen £rom the

group formed by platinum (Pt), palladium (Pd), rhodium
25 (Rh} and iridium (Ir).

5. Process according to Claim 3,, characterized in

that the support is chosen from the group formed by

alumina, silica, zeolites or titanium oxide (TiO,).

6. Process according to one of Claims 1 -to 5,
30 characterized in that the adsorbent particles consist

of palladium supported on an alumina-type support.

7. Process according to Claim 6, characterized in

that the adsorbent particles have a palladium content

of from 0.5 to 10% by weight, preferably a content of
35 between 1 and 5%.

8. Process according to one of Claims 1 to 7,

characterized in that the adsorbent particles are in

the form of rods, granules or balls.
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- it is necessary to regenerate the adsorbent 30 after a few hg o
pur| fication (fo mﬂlﬂﬂﬁm“mlﬂ“l test, after abou ETsiASBEHe
case of an adsor ype 2% Pd/ Al [err]er Dk ipEALED
after a few hour § of purlflcatlon rogressive sat gratd t he
adsorbent is observed, and it needs to regenerated 35 in order to
prevent the 2 i npuri t1%RCeH% oRATCRFEARINGO Clai ghghcharacterized e

process for mirt ythg adsowstidd uisdepn idecarried asie Shate QQQﬂ_{JQ} ng to
the inventiony§ PHELELY to aSehpledBhirt S1OGE: ' LlBNS ' LpoF0 Rl tO

obtain puri - an or ?ﬁ &t diP of the
said inert gddd alleing geintstate with respect to its inpurities

H err] ang/ org W t S p LE 2: 5
As we sawgabovogothek%%%%é;gfl r(SJ:l(rI&:(eé>1‘r(3ilcnl en'c:g/) 898 of C% %ms E l\gdggo’r bent
used and, m%’é’rlfarc'&ﬁ%#ze%nlphethat éﬁhﬁmﬂnéttneﬁhll@upportee olri ubied
support . state wh:T@ﬁtﬁslten%eZ JﬁPﬂé&dwifhtPersf%ﬂe pr'feésE

were carried out %isdﬁg%an ad sor pent” of the adiu type supporfed on

a support of e aTRpeitiop H, andfQdieghasess fgon Hheadserwent s

used in test<fdrmdl By ligai@ mARGSRGM n.ﬂ?.bide éi‘g@ﬁ' 8Wd ligquid he-
TABLE | | ADSCRBENT 20% Pd/ Al Terr]gerr] 0. 5%

pd/ Al [ er FP o Y™

11. Process according to one of Claims 1 to 10,
characterized in that it comprises a step of passing
the inert fluid in the liquid state through at 1least
one bed of particles of at least a second adsorbent for
15 the purpose of adsorbing at least the impurity oxygen
{0,}) contained in the said inert gas in the 1liquid
state.
12, Process according to Claim 11, characterized in
that the step of adsorbing the impurity oxygen on the
20 second adsorbent precedes and/or follows step a) of ad-
sorbing at least one of the impurities H, and CO.
13. Process according to one of Claims 11 or 12,
characterized in that the particles of the second ad-
sorbent selectively adsorb the impurity O, contained in
25 the inert fluid in the liquid state which is to be pu-
rified.
14. Process according to one of Claims 12 and 13,
characterized in that the particles of the second ad-
sorbent adsorb the impurity O, and at least one of the
30 impurities CO and H,.
15. Process according to Claim 14, characterized in
that the second adsorbent is chosen from the group
formed by porous metal oxides.

16. Process according to Claim 15, characterized in
+35 that the second adsorbent is of the hopcalite type.
17. Device for purifying an inert fluid in the lig-

uid state, containing at least one of the impurities H,

and CO, with respect to at least one of the said impu-

rities, characterized in that it comprises:

This Sheet Has Been Replaced
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Bal | dianeter 1.5 3.0

BET. 110 230 ( Ft-1--€p) P
Densi ty 600 720 15 T?HIS SHEﬁ?ﬁ%gg%ht\ests
1 and 2 were carried out solely using al uni na bal lls_supBBTAYEY

pal | adi um ot her types of support, netals and/or forms of adsorbents
also lie within the scope of the préséﬁt‘i nvention. 20 Thus,

ot her. nobl e netal s whi chaafPule® & dvedt Lluigk|imletpratliigmnd rétoatiem and
iridium which ild k@Mpeepudliteheughaan al um na-type support is
preferred, other types of support may also be used . = within the scope of
the present invention, f&t g’fé’rﬁﬂ B reapher t SOBEaiRéngi Rtcd.easdol 9re or

titani um oxi debg8i &) partlitcylm of OIat least ol ﬁ&%ﬁ%ﬁfﬁ ﬂt;@ﬁ’htﬁﬁ‘e i gt he
form of balls, anul es .or raods, t hou t he present
i nvention rgél abes% c'?%lr r?e#%o ng & glsea}er (PR 19 ufhe s%‘ﬁ?‘é,gl?h%s pﬁ@c%%% _
descri bed hereCO, can al so be used to purify very cold inert gases, that
is to say at a tenperature. yJ i rapge. - 130 Ll:C.to N
- 11 - -170[err] C 'Hg\(}\}l/gveéra{,l%[ eéslf@:kgear?lgegn%%? %.2(1\} ri%hst}%ﬁer%/l%‘&gi
state being connected to the said at least one reactor.
18. Device according to Claim 17, characterized in
10 that the said at least one reactor furthermore com-
prises at least one bed of particles of at least a sec-
ond adsorbent for the purpose of adsorbing at least the

impurity O,.

I
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inert gases denonstrated only partial and therefore un- satisfactory

purification, that is to say not allow ng the threshold of one ppb to
be reached and with alnost 5 inmediate breakthrough of the inpurities
Herr] and CO These latter tests carried out on various inert
gases noreover confirmthat known processes for purify- ing inert gases
are clearly inapplicable to the purifi- cation of inert fluids in the
I|qU|d state, and vice 10 versa. 5 ' 12

CLAI V5 1. ﬂrocess for purifying an inert

fluid in the |iq8VBIETEABIONODF cAMIi INERE HIeBy IWNGHE LhpOrpISPATE and
car bon nonoxi de as inpurities, which conprises: a)

passing the inert fluid to be purified through at |east one bed of
particles conprisind/lgH RESRECTnE0adE6r BMAVRITRED rierAND/GRISIY b at | east
one of the hydrogen and carbon

P T e R e et atind

Process for purifying an inert fluid in the
liquid state, containing at least one of the impurities
hydrogen (H,} and carbon monoxide (CO}, with respect to
at least one of the said impurities, characterized in
that:

a) the fluid in the liquid state which is to be
purified is passed through at least one bed of parti-
cles of at least one adsorbent in order to adsorb at
least one of the said impurities H, and CO;

b} a fluid in the liquid state which is substan-
tially purified with respect to at least one of the
said impurities H, and CO is recovered;

Device for implementing the process.

Single figure



nonoxide inpurities, said adsorbent particles consisting of at |east one
netal supported on at |east one support selected fromthe group consisting
of alumna, silica, zeolites and titani um oxi de, and said nmetal being
selected fromthe group consisting of platinum palladium rhodi um and
iridium and b) recovering a fluid in the liquid state which is
substantially purified with respect to at |east one of the hydrogen and
carbon nonoxi de inpurities. 2. Process according to claiml
, Wherein the adsor bent particles consi st of palladi um supported on an

al um na support. . Process according to claim2 , wherein
t he adsor bent particles have a paIIadl m content ranging fromO0.5 to
10% by wei ght. f

6

FIGURE 1




~13 ' . 4. Process accordi ngyy828l@iml wherein the adsorbent
particles are in the formof rods, granules or balls. o)

Process according to claim3 , wherein the adsorbent p%rﬁﬂqﬁggmgﬁy%ﬁggT
pal | adi um content of between 1 and 5% py weight. G

Process according to claim1 , wherein the adsorption $tep j$ g&gg@ﬁfJou
~on a liquid fluid at a tenpera- tureg} t han or equal,té tsh g
poi nt . 7. Process according to claim1 i ol EF €
.fluid in the liquid state which is to be purified is SFIected fromthe

group consisting of liquid nitrogen, liquid argon and *rqﬁrémhe%hua+~mmJ

A

1. . Process for purifying an inert

fluid in the liguid state, containing at ieast one of hydfogen

and carbon - monoxide . as impurities, which
comprises:

a) passing the inert fluid to.be purified through at
least one bed of particles comprising at least one adsorbent
in order to adsorb at least one of the hydrogen and carbon
monoxide impurities, said adsorbent particles consisting of at.
least one metal supported on at least one suppért selected

from the group consisting of alumina, silica, zeolites and

titanium oxide, and said metal being selected from the group

consisting of platinum, palladium, rhodium and iridium; and
b) recovering a fluid in the liquid state which is

substantially purified with respect to at least one of the

hydrogen and carbon monoxide impurities.

2. ©Process according to claim 1 , wherein the
adsorbent particles consist of palladium supported on an

alumina support.

3. Process according to claim 2, wherein the
adsorbent particles have a palladium content ranging from 0.5

to 10% by weight.

i
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. B stENSJT’TF;i
: Process according to claim1., wherein tﬁ£¥§tﬁ§fﬁ]?fﬁﬂ@f }
contains an oxygen inpurity, the process further conprisihgla step of P
passing the inert fluid in the liquid state through at |east one'ed ‘of .

i

[

particles of at |east a second adsorbeidB for the purpose of {adsorbing at :

| east the oxygen inpurity contained in the inert fluid in the

l'i quid

st at e. 9. Process according to claim8 , wherein the

of adsorbing the oxygen 4 mpuribrpceiyst hecvading ats it 1 p) eqRea AN

follows step a) of adsorbing at |east one of the hydrogen and carbon

step J

nmonoxi de i npadsokbent particles are in the form of rbdds, granules or

balls.

5. Process according to claim 3 , wherein the

adsorbent particles have a palladium content of between 1 and

5% By weight.

6. Process accqrding to claim 1 -, wherein the

adsorption step is carried out on a liquid-fluid at a tempera-

ture lower than or equal to its boiling poink.

7. Process according to claim 1 , wherein the

inert fluid in the liquid state which is to be purified is

selected from the group consisting of liquid nitrogen, liquid

argon and liquid helium.

8. Process according to claim 1.,

wherein the inert fluid contains an oxygen impurity, the

process further comprising a step of passing the inert fluid

in the liquid state through at least one bed of particles of

at least a second adsorbent for the purpose of adsorbing at

least the oxygen impurity contained in the inert fluid in the

liquid state.

9. Process according to claim 8 , wherein the

step of adsorbing the oxygen impurity on the second adsoibent

precedes and/or follows s&ep a) of adsorbing at least one of

the hydrogen and carbon monoxide Impurities.

I




Process according to claim8 , wherein the particles of the second

‘Bdsor bent sel ectively adsorb the oxygen inpurity contained in the iner

t

fluid. 11. Process according to claim1G—whe Tl :
particles of the second adsorbent adsorb the oxygen i 5&Fb@§ﬁ§%ﬁgggﬁgﬁ
1

gast

one of the carbon nonoxi de and hydrogentd npuri- ties. 2.

. Process according to claim1l, wherein the second adsorbegty ijpaajg88r qus
nmet al oxi de. 13. Process according to cliaiim 12, whereinithe

. second adsorbent is hopcalite. - 14. Process according to cliaim
1, wherein the fluid recovered in step b) contains nost one_ part pgr
billion of hydrogen o&ocarbon nonoxi de inmpurities..

. Process according to claim 8 , wherein the
particles of the second adsorbent selectively adsorb the

oxygen impurity contained in the inert fluid.

11. Process according to claim 10, -wherein the

particles of the second adsorbent adsorb the oxygen impurity,

and at least one of the carbon monoxide and hydrogen impuri-

ties.

12. Process according to claim 11, wherein the

second adsorbent is a porous metal oxide.

13. Process according to claim 12, wherein the

second adsorbent is hopcalite.

14. Process according to claim 1 , wherein the
fluid recovered in step b) contains at most one part per

billion of hydrogen or carbon monoxide impurities..
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