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PROCESS AND DEVI CE FOR TREATI NG GAS FLOVE The present:

invention relates to a process and to a device for purifying gas
flows, in particular anbient air, with respect to the;ﬁhgqﬁﬁpvgs
whi ch may - be found in them the said inpurities being capable of* 5
under goi ng catal ytic oxidation and/or_rgduction. H gh-purity
gases, such as the inert gases, find applications in many and varied
sectors of i ndustPROCERS AN BAVACENFGR- BREATING | G6ASH JEOWS| so

referred to as ultrapure njtrogen, is.a fluid which is 10 Qeing used nore

and nore in the el ectroni c9'S FdGSERY, 1RVentipy fﬁ%“??%uﬁ%i%wpiﬁi§ 8t 51'8.

I n general, ultraptre i tevpen iEntemrdedffbrg gaselfdersoniiec prapdsesanust be
Eur}fieg,lg hat i_StTaQ\b?é‘{Yt air,r:vd.'LtQ)f ﬁésﬁfkapusithﬁsiﬁ;suﬁ@ﬂe@t &rl‘r\ti%hV\’fMaS;]h) nmay
e foun in i or _exanpl.e i rities .,such.as. . oxygen (O[ert]),

oar bon monoxi do (B, SOUPSor dHREY AERECER 58 5Py R 8BRS Cheablb Py

water (H err]0)? hyddecgeiensathdyoigevatiddt tompagdids, reductdpp.

There are several processgsghopubl@fUghB8s 20 subht rapUEKe NishEPPERasethe nDst
common of which isfthgt conhi ning. oxidativg cahglyaﬁi ang
cryogenic di st P4t | BRPBYC2AEBEphe? i &Y . 2REcoPBFhY t o THIES  ©
process, the atnosphdpferwir For fisxempleconpr@spagithennitrogemat edlso

gener al |]y tﬁ a tem&eﬁaﬁw td @(ﬁﬁ%&ap&rézﬁ[tﬁbgkﬁ, 25 afp;rubid_emmahg;sby .
nmeans o eat . exchapger su at.ers, e. heing, s ecte
to oxidative cét?al ésellrs’? ws&d s%orceas‘_’m 0 26X di ztgle 'tel'lngg:%%lrcosgelnr%u(sﬁ[rgf r])
and the carbon 1in ERfoMdad(eD)9ashistRtare found in it into water

(Herr]0) and car bon dinoxgdgef3( enltrapaspenityveien Lheevader fﬁapour
30 and the carbon _diQx] initiall e i ir . an t hose
formed by oxXi dateﬁx‘%g&%“gfa{%‘f@fe)f(bg‘%gg B prs&tﬁ%gg%]%en )fai/t rle%t)g%ds@
adsor pti on, for e%aﬁppg Bhe gipurities or pollutants which ‘may be found

15 in it, for example impurities such as: oxygen (O3},
carbon monoxide (CO), carbon dioxide (COz), hydrogen
(Hz), water (H;0), hydrocarbons, halogenated compounds,

" etc.
There are several processes for producing

20 ultrapure nitrogen, the most common of which is that
combining oxidative catalysis and cryogenic
distillation of atmospheric air. According to this
process, the atmospheric air is firstly compressed then
heated, generally to a temperature in excess of 120°C,

25 for example by means of heat exchangers such as
heaters, before being subjected to oxidative catalysis,
so as to oxidize the hydrogen (H;) and the carbon
monoxide (CO) which are found in it into water (H,0)
and carbon dioxide (CO;) respectively; the water vapour

30 and the carbon dioxide initially present in the air,
and those formed by oxidative catalysis, being
subsequently removed by adsorption, for example on an
activated alumina bed dr a zeolite bed.

It is in fact essential to remove beforehand

35 the impurities such as CO and H present in &air, that
is to' say before cryogenic distillaticn because, by
di

istillation, these impurities are difficult to
separate and entail significant extre costs.



activated al umina bed or a zeolite bed. It is in fact essential
to remove beforehand 35 the inpurities such as CO and H2 present in air,

t hat is to say before cryogenic distillation because, by

distillation, these inmpurities are dbfticult to separate and
entail signi ficant extra costs. -2
It is furthernore essentialjd (¥d¥¥H@9%oE@ee@@EﬁElal t¥aB@H5v@nghEh%a€£&err]
found in air, before carr i'ng out ogeni¢c distillation of the said

air, in order tdaPourg|apgnihe &R rfl%‘}él f1pl @ddi nPrOXS o§BF AYtRHeOut
cryogenic 5 di frydg@hniien @DstiMmSatWd bResthd Weai ApWid,i esnWiederar €o

i nsol uble at cry i c.tenperatu retr nent or
purification of etq%'é“lé’iarte n%ybgleF(eOf BLYEPIRAt P or° hicf% et?\?r EFOISPEC  as
"head pubi f idiasttidd'athecapséumhsi 8itipsthesen ofo timpwridgeniwhith are

distillation colymyupie at cr ogeﬂ‘ng t@rhe{gefratttﬂ:'és purified by catalysis
and adsorption is subse cryogeni c

distillation colum, at BHe& onw‘éte@ﬁmwii cleroxgyehfieation phe Yre hamd,

and nitrogen, ompdfrot h%sftem,at%% 15:5r€Co8keded to as TPRead
ni trogen produced in this wa, necessary, undergo ot her

purification stéﬁ%“rfrfc'&tdé’tn obeglausreen’b'%elﬁr JRStream ehethesicdyquenic
i mpurities aont adisdillatifdmerceilmmagd t hus to neet the speci fications

required by 20 the el ecﬁihronlﬁ |nq:%§ltry,%ur9geeé( %ss th%)%v%f% pgInfiy
on , a

(parts per billion by volune) |rrpur|t|
pl ant whi ch are adgamtedqrsi cls  subfsdqusingdant | $epta nitor ogen Erydgeniion

process of this gist{yRRilch SULGERS] V& Ve sONPSEL: gﬁ Wthh oxygeRll @ alr
conpressor makin %‘lt possi ble to conpress atnospheric air

- optionally e oPRephandheand BiEFRERfOr son theht ehbed thandat awke air
to a terrperatsura;é:wxx@gédql e

The nitrogen produced in this way may, if
necessary, undergo other purification steps in order to
remove from it all the residual impurities contained
therein and thus to meet the specifications required by

20 the electronics industry, namely less than a few ppb
(parts per billion by volume) of impurities.

Conventionally, a plant which are capable [sic]
of implementing a nitrogen production process of this
type is successively composed:

25 - of an air compressor making it possible to
compress atmospheric air,

- optionally one or more heat exchahgers
intended to heat the air to a temperature compatible
with the operation of the catalyst or catalysts, that

30 is to say in general of the order of 80 to 150°C,

~ a catalytic purification zone comprising one
or more catalytic oxidation reactors, containing one or
more beds of catalysts operating at high temperature,

- one or more heat exchangers intended to cool

35 the air, after passage through the catalytic
purification zone, for example to ambient temperature,

- a drying/decdarbonating zone intended to
remove the impurities such as CO, and H;O0 from the air

before cryogenic distillation,



w tth the operation of the catalyst or catalysts, that 30 is to say in
general of the order of 80 to 150[err]C, - a catalytic
‘purification zone conprising one or nore catal ytic oxidation reactors,
cont ai ni ng one or nore beds of catal ysBs-operating at high tenperature,
- one or nore heat exchangers intended to cool 35 the air, after

passage through the- acata@lytibox compFidimpti R zsaesidwraexatpeke to
anbi ent tenperature, L dryi ng{ decar bonat i ZQr i nt ended
fo0 ™ ermve idHiasgee Baking 4t EPEFITLEnGR CePR) o Theontihe i r o

bef ore cryogeni cmicgterlilcat itemperature, and a cryogenic distillat3on

a cold box comidsifig | PnPahhbaU! Fg NEBbarate CXAHUNOCLMIAG 1L 1es
possi ble to cool the air £s a cryogenfc tenperature, and a cryogenic
distillationd cowtihuents adda@genoandsepsgane the air into its 5

constituents nitrogen and Qxy3fdhns for recoverif§d TRABArtIEuNBEQYRHeNT,
in particular, the nitrogen produced in this way. I n

general , the cattiiqIHEEITCES R F8A6, WaY¥- operating at high
tenperature, permts effigeaBkal) it dafaitan yefct heu ¥ pewt Hn f comd,i n
the air into CJerr] .and H err]l0, respectively. . lowever,
the intrinsic oerf?']]%tilé}?cy abt ?’t]ﬁ’k‘ {ené‘g?]éﬁ/%]fe'erer8§Iélﬁtlsn tehf’lflsj%clgtn% ytic
zone is intilfat edxidatidn nkedhs 109 tanel Hat Gpendt bat the abr shyte hed: and

conposi tion, 15 ,0f the arpeseheric air at the site where the cryogenic
distillation, oftherePorethe nitrogen production, = _are to be carried
out . I n factiowguedoughths a igitadngie sieffitiense of dthe

catal yst may be severpt ye@RsBoyddeisatRibS ca@k1g0ict Zeae0n sa pdMidtely
pol luted site, uc]ge S, A ZoNE, V\rnlé h ti h icherri cal or oil industr A
density, for exaﬁ’p’l‘ : Sy, Tert it ‘qﬂegrﬁ%qg;,t[y}/,
industrial 15 sofeshe wemysphapid aileaati vaki eiteofwhelriee thexicatdgemic
lcat a! yst has bee@ié)t?f]g]{)%/}aj]b ne,’ a?itit e%h@f'%yo@efet\f‘{emgit@o&én Ogr&ﬂftrtafgno,n’
eading to an al nos 61 0Ss I'n activity
are to be carried out.
In fact, although on a standard site the life
of a catalyst may be several years, the same is not
20 true on a heavily polluted site, such as a zone with
high chemical or oil industry density, for example.
Thus, on certain high-activity industrial
sites, very —rapid deactivation of the oxidation
catalyst has been observable, after only a few months
25 of operation, leading to an almost 50% loss in activity
of the said catalyst and therefore to its premature
replacement.
After an analysis of the atmospheric air, it
was observed that it contained high proportions of
30 pollutants which act as ™“poisons” for the oxidation
catalyst and lead to a premature deactivation of it,
which is even faster as the amount of the said poisons
contained in the air is high.
Furthermore, when, after a variable length of
35 purification time, these poisons pass through the
catalytic station, they may give rise to premature
degradation of the performance of the head purification
station 1located downstream, that is to say, for

example, the zeolite bed used for this purpose.



of the said catalyst and therefore to its premature repl acenent .
After an analysis of the atnospheric air, it was observed that it
tont ai ned high proportions of 30 pollutants which act as "poisons”

for the oxidation catalyst and | ead to a premature deactivation of it,
which is even faster as the ampunt of thé 4aid poi sons contained in the
air is high. FurthernDre when, after a variable Iength of 35
purification time, thedeispsssonsd ‘Wheiss tynf Rk ihePartigalafyt the

station, they HEMbged W& eddrt®, talcrprsgrahatsrme,degﬁaelﬁﬁépnb%mthe

perfornance of t e hea purifj cation statign | ocated eam, that
is to say, for € Ecihasss i (PP ULy £OF &“??rs \AQ gé@ o1l
-4- vaplammon\shlotﬁ maiys by peedreasedn par ttheulaa:r: t:bmpressbal ogen
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such as sq err] ‘an nmay be rel eased
by the air conpressor 5Thigen @W%Ctorrmfessbhel sp@‘BStené | ubrverdtieah t ype.

The object of tﬁé%%fdyéeS%Bt 1m¢f%ﬁ%“'ﬂﬂé p&%cesse&heﬁﬁﬁ("ééﬁﬁEés”p%gYe the
processes and devi ces for purifying gas flows, such as air, by solving

t he pr obl emRFT it urgé‘sdeéi':PWatl 8RCBr #%pidtToi fohi FELIANE0 thRe
oxi dation or redueidlem et qinesxtaa:ut@edida@tlwtubw ag rapltih@osabellggs offl OW.

The inventi t her ef ore, r.el at es tQ r.oce purlf ow
with r espec(tiet 0 ;t}e | B G efCﬁ‘Jtctl?C nrrpct?rtlatllyggscéfﬁgﬁll %blél %@'mg
oxi di zed and/or Ug sraedhw@ Miiowh it contains, such as CQ H[ err] and
Oferr], in whi ch thegzai ¢ 9§§ti$x‘?wt'h%r%‘f®r%0tféjl§%sat theast tr'a%ess

foIIovvlng st eps: ressing the gas ow to a ressurein
excess of at nnqu%rrllbu’bt%lélsrtﬁea gps "1gw Wl%(hb)retﬁﬂ%‘g'—l P 2heleashprassed
gas flow intoof teentagpuvitiedt daad1a Liff Sbebrf xiprddL! andobra
15 reduced which it contains, such as CO, H; and 0,, in
which the said gas flow is subjected to at least the
following steps:

(a) compressing the gas flow to a pressure in
excess of atmospheric pressure,

20 (b) bringing the compressed gas flow into
contact with at least a first bed of particles of a
material containing at least one metal peroxide, and

(c) bringing the gas flow resulting from step
(b) into contact with at least a second bed of at least

25 one catalyst, such as an oxidation catalyst and/or a
reduction catalyst.

Depending on the case, the said process may
comprise one or more of the following characteristics:

- the first bed of particles furthermore

30 contains at least one metal oxide;

- the particles in the first bed comprise at
least 15% by weight of metal peroxide and, preferably,
at least 25% by weight of metal peroxide;

- the particles in the first bed comprise metal

35 oxides bf at least two metals selected from the
transition metals, namely, in particular, Ag, Cu, Mn

and Au;



material containing at |east one netal peroxide, and (c)
bringing the gas flow resulting fromstep (b) into contact with at

| east a second bed of at |east 25 one catalyst, such as an oxidation
catal yst and/or a reduction catal yst. Dependi ng on the
case, the said process may conpri se on% or nore of the follow ng
characteristics: - the first bed of particles furthernore
30 contains at |east onethetpprbirles in the first. bege geisdisy f idtthe

first bed conpriggs@t one | Q@s.%itl.\]&% byorvys gff aet @bp@@&oxkﬁﬁ.cw]d a
preferably, at | east 25%Db ngght of nmet er ax - the
particles in th@aFF?EFsBeﬂxt%%p?? maRgansse B edf at least two

net al s selected from-the leasteueméponﬁﬂetabs cazmeky, bntpaobi camar,

Ag, Cu, M grlgdlgas flow at mgerature g?eQ@££ Eﬂgﬁ 59 é&Sai'rSt

bed consi st of at ast “one mx ure a coppeéer ox
nmanganese oxi de tand8@’ Garayxhes @rpdecrbdy; greater thanamprleagvastePO(b)

is carried out gpgap 5oru@géhe€r99€ Flowatea d qg;qg&ogfeater than or
equal to 80[err]C and, prefera ? greater than or e ual

120[err]C, or even grealefttH&asdr © I(Pé 159 6pFFEed BT on a gagt
| east step (b) ifsowadiiied BdFoPBhaAnEASat a thkRpedstede bgtosedantharton

t enperature reater than ., .10 eg err C an r ef er abl reater
1" £ Gt g alope, and redek bl iql ‘Erf R % GaLeTI b i s

than or equ
conpressed to a50 C; pressure of from 3. 10[err] Pa to . 106 Pa, preferably

toa pressure of from3 10lgril,Pa 4o 108 Fam;tgls compressed €95 (D

and (c) are carried % sane reacfor;
- it includes, @rrteersustee@f(cf)r,ona Bildp cPfa to 3 Hbvilig ek erablor tedaced

impurities contgifeduir® of from 3.10° Pa to 10° Pa;
15 - steps (b) and (c) are carried out
successively and in the same reactor;

- it includes, after step (c), a step of
removing oxidized or reduced impurities contained in
the gas flow;

20 - it includes, when appropriate, after step
(c), a step of cryogenically distilling the gas flow;

- it furthermore includes a step of modifying
the temperature of the gas flow by heating or by
cooling.

25 - the gas flow is air;

- the gas flow is an inert gas to be recycled,
such as nitrogen, argon, helium or mixtures thereof;

- it furthermore includes a step of recovering
at least one product selected from nitrogen, oxygen,

30 argon and helium.

The invention also relates to a device for
purifying a gas flow with respect to at least one of
the impurities which it contains, including:

- means for compressing the gas flow to a

35 pressure in excess of atmospheric pressure,

- at least one catalytic zone containing at
least one first bed ‘of ©particles of a material
containing at least one metal peroxide, and at least
one second bed of at least one catalyst for oxidizing



the-gas flow, 20 - it includes, when appropriate, after step

(c), a step of cryogenically distilling the gas flow, -t
furthernore includes a step of nodifying the tenperature of the gas

fl ow by heating or by cooling. 25 _ - the gas flowis air;

- the gas flowis an inert gas to be recyc?ed such as nitrogen, argon,
hel i um or m xtures thereof; furthernmore jncl uydes step of
recovering € | SRR+ bPSdGEP‘%eF@EFEﬂt$?%ﬂ1ﬁ&? ab%%

argon and hel i ubeing placed updteeamventtlon sdisb gexlcaidedeidp andevi ce for

purifying a gas flo“’m‘thaEe§%§g%téﬁé“ph?@ficggfo fzone‘%&%'?@%&%%e gas

which it contains, includi npressi ng
flowto a 35 pr@sk,sd;ﬁestnsemee@é blﬁeawmpm|ctr meébmdempurltles

l'east one cagal ytic ZO”QeFQH&ﬁh@'”Qnatthe Lgss! one dévste bsd £ﬁér]0f
particles of a materia containing af |east one netal peroxide, and

at | east onéN¥EREAANhERYOF iREL PdRst fuREheat I sthEohedl dpsFhgnger

- 6- or redumebng,t hatsaildak@pubhki es:xybbensal ddistsllé)eﬂon cOrRLRAg
pl-aced upstrean1of(the sald se%ond bed at | east ,onge

purification zofiée r enovi ng at*© gggfn%on%tofl?%%tOX| ?2el™ 8 Feduced
inpurities. 5 leaving oPependipge onyogéreic cdissilldid ordegilemnsof the

invention npy include, &HEtrEHvéd%fJHE Q?@& xS aRger descr ITHANS i ndt nf gast

one cryogenic distillation colum [or means for recovering At T east
one product dedadilngishe e ndtd efyéﬁerﬁ“@%li“teﬂtl RLeFerd@dumts. the

The invention wlhblenca@;ﬁexd@@sqﬂdaﬂeb | Bh&De@bodiméft aiveiWgt hyidteh abg o
an enbodi nent presente figure, &he enbodlnent

bei ng given by "?Y way lif#??f%?%%ﬁlOﬁ“ﬁpbqu %ﬂWJKnN“@ YiPPyi nd™Y any

limtation. 15 llmltatloﬁ|gure 1 represents a plant for producing
15 Figure 1 represents a plant for producing
nitrogen from atmospheric air.

A flow of atmospheric air containing impurities
such as CO, H;, CO;, CH4, H20, SO, halogenated compounds
and NOyx 1is compressed by means of & compressor 1,

20 heated to a temperature of the order of 160°C by
passage through'heat exchangers 2, before being sent to
a catalytic treatment zone 3, comprising a bottle 10
inside which a first bed 8 and a second bed 9 of
particles are inserted; the first bed 8 being located

25 on the inlet side and the second bed 9 on the outlet
side of the bottle 10.

In this catalytic treatment zone 3, the air has
a temperature of the order of 160°C and has a pressure
of about 7.10° Pa, therefore passes successively

30 through the first bed 8, then through the second bed 9
of particles ([sic].

More precisely, the first bed 8 is a guard bed,
that is to say a pretreatment bed, including a material
formed to about 75% by a mixture of copper and

35 manganesé oxides, and to about 25% by weight of
manganese peroxide. A material of this type is, in
particular, marketed by the company SUD CHEMIE under
the reference N-140.



nitrogen from at nospheric air. A flow of atnospheric air
containing inpurities such as CO, Herr], Cf[err], CHerr], Herr]O,
SJ err], hal ogenated conpounds and NJerr] is conpressed by nmeans of
a conpressor 1, 20 heated to a tenperature of the order of
160[err]C by passage through heat exchangers 2, before being sent to

a catalytic treatnent zgne 3,. conptisi bottle 1 | nsi i C a
first bed 8 and a seco gebe%lrsat o%’eé @ngFFSRFSEQa&‘e“i nts-'}el?teegffe\tg?e Ifglfrst
bed 8 being | ocatrete2%ingn the isllHegice andtehgtiecomt béd 9admowhag

out | et si de of I . LAt higaC Vil re nt
zone 3, the air ]ﬁez?soqg% lg)gt Etéx%pén%&to regagfedt ﬁgehgégtsaf 'I(%fﬁelgg?gr %]h%eghd%%gg a
pressure of hygramarbpniof@aurs pad theerkflst evbirplsseay Becéedsfvéry 30

t hrough the &irsthdefS.filherot Beopakitheasecond bed 9 of particles
[sic]. re precjsely, the first bed 8.is guar d_bed t hat
is to say a pretreat mentt BedtF n\élaﬁgi‘i'ng“he nREEPTY Ped a?oﬁr?edf?%méa%oaﬁ' 75%
by a m xture of mopperleand & oatghyeise osmsestingandoft omedbout h2%% by
wei ght  of p h.de. tanial of ot hiSHRe ifSy |

particul ar, rra%g%ggﬁ%’t ﬁgﬂ?grrgasn@e%%ﬁq&ﬁ%\/lo% Sn%él%p "t he’rree ea}n %ge

N- 140. of the alumina type. -7- The first bed 8

therefore hag the effectsiQfce thdPfALRR! MG tha S YISRAUE R sedbahy bifC thed by
al | owi ng renoval of the hal ogenated speci es, the,ﬁic ses,

idg t he
hydr ocar bon vapotf%Cithd befe Pr keththi & fmayrpePfoid t he WS o%et o be
purified. - contaififing t popabhs tiwer sehendcded @sti,s alledudyergo a
particles of catalysts .consisting of netal,  here I adi ich is
deposited on a s%%‘oﬁaft“fedlrst e?%ngFepasseSf tthﬁémglhuntihr?g lyrpsgc. L&in%dm,g’ S0
Since the first teak 8the polizmed upstaheas dhet halogensec&Ad, Mk @nd ld lair

to De purifhed TSSO MBEfing £EOR! B NLRAlAARS TOF dpe cRighxsh. oy !
undergo a pretreatment as”it dpasses through the first bed 8, so
the said first bed 8.

In other words, the first bed 8 serves to
protect the second catalyst bed 9 located downstream,
so that the latter can carry out its role fully and

20 oxidize the oxidizable species contained in the air,
such as CO and hydrogen, over a much longer period of
time than when the air is not subjected to a pre-
treatment of this type.

After catalytic treatment, the air is

25 successively sent to one or more heat exchangers 4, so
as to cool the said air to a temperature of less than
50°C, or even less than 0°C, then is sent to a
purification zone 5 where the carbon dioxide (COz) and
the water (H;0) which have been formed by oxidizing the

30 oxidizable species during the catalytic treatment are
removed.

Preferably, the purification zone 5 comprises
two bottles 5a and 5b, such as adsorbers, filled with a
material making it péssible to remove the afore-

35 mentioned impurities, for example a zeolite, activated
alumina or active carbon.

Advantageously, '~ the two bottles 5a and 5b
operate alternately, that is to say while bottle 5a is



that the poisons, such as the halogens, SQerr], NJerr] and oil 15

vapours com ng fromthe conpressor 1, are retained by the said first
bed 8. In other words, the first bed 8 serves to - protect
t he second catal yst bed 9 | ocated downst fe&any so that the latter can
carry out its role fully and 20 oxidize the oxidizabl e species contained
inthe air, iauchras QQiaeebhiysk ogpRaseyer batrueh Ismgefsperinod ofie
time than when the air is not,  subjected to a pre: treatnment of this
type. regeperatiogn PHEFer 2R¢ i MentS**2the air is 25

successi vely sent to onefoernpueilicattéwohanper 2i4, 0 sentagot @ cooldt he

said air to at erature of .lLess C | £ss 0C
then is sent toggB 6 pﬁPF?Pgéﬁgonﬁggﬁe gxﬁﬁ%égé%%e %@ébgﬁﬁgid§?dé&g?8
(COerr]) and crypbennat edi(sig)lagtiiosh hegkumseen (BPEed PBPSERtEZ I ntt he
30 oxidizable aggghg§.during the catalytic treatnent are removed.
Preferably, the puriftication zone 5 conprises ottles 5a and 5b,

. .t b
such as adsorbers, fiII@HeﬁﬁFﬁeafl“lqmﬁ%rP%IpHﬁthéQiﬁspﬁfﬁlﬁ%?%obFEane

the afore- 35 wepti eRerlplapPUsi tpEBlutddr imertpl gad zehliche, iact twated

al um na or active carban. . Advant ageousl the t | eg, 5a
and 5b operéﬁgyﬁﬂﬁgrnéngyFﬁﬂﬁﬁpq§§tiggﬁa %ﬂﬁl%? %ﬁ%l%ﬁﬁéﬁ?@é’ P

- 8- inl0thes amsor pleicerssaptidye, seiboyf t lagte3h pusifigatidne to the
regeneration ph%%?[d a&gcvﬁce[.s\i 158 put may be SbARLyWrufiieatign.tdhg air
is sent to a col box 6 1including heat exchanger’s and one of nore 5
cryogeni ¢ di st iskeat | ohte cdRunfrot ( Rieseptesenteddetail) pAAQY) to a
When the fluid t@okggrusitkediis not air, but for exanple a polluted

nert 0as Whieh TS 1 g, g COUELER, SHORE AT Bt 1985 Debuup o
cold box 7 {5iclfrobut thy herwayareyed disectlatiom a is recovered via
recovering means 7, and this nitrogen may be used as it
is or, where appropriate, may be subjected to other
purification steps.
The provision of a bed of a material consisting
20 of a mixture of metal oxides and peroxides upstream of
the catalyst bed makes it possible, on the one hand, to
increase significantly the 1life of the catalyst by
providing it with protection against the poisons
contained in the air to be purified by trapping and/or
25 chemical reaction(s) and, on the other hand, has the
advantage of not requiring any regeneration of the said

catalytic treatment zone 5 [sic].



user S|te din detail) and/or to a storage site 11.
At the ou , 'ﬂﬁﬂﬂﬁ box the nitrogen 15 from the cryogenic

distill atl Vi a recovering neans 7, and this nitrogen
may be used as |t IS or wher e appropri dte, may be subjected to other
purification steps. The provision of a bed of a materi al

cohsisting 20 of a mixture of netal oxi d&2id¥ per oxi des upstream of

the catal yst bedjmakes i p-Be8gkbIRr %M‘@qurge dagds tfqow wither easgect
significantly the life of t he cat al with Erotectlon

%it Y“B rovi di ng

agai nst the poi s&fsat legght gngedti fhendmRuritoepeviif f?‘EdCB9t? BHpi hb
and/or 25 chem cahilcaciieon{sid agds @ owhei Ot ehjdenetd bas attheleast the
advant age of got {g(iw r.i ng %ng regeneration of the sai d catal ytic
treatment zon Sping-steps: c ai ns 1.
Process for puri fyi ng a da$ tbopresthngespectgas flow atol easpresmeund fihe

i npurities which nt. i said gas flowis subjected
to at |east the eé‘ e%%l }ogwgﬁmog?herlc\l\ekggs‘wg (a) conpressing the gas

flowto a pressure in (bexéésggeflgat FHepheramprgssssur gas flow  intpp)

bringing the C@Hﬁﬁ:%&edfutgﬁsatﬂl@é(st'rﬁoflrstcm%f“‘pfabftiklbgaséfaa
first bed of Bartlcle (if a 10 material _containin | east e metdg
peroxi de, any? material cppjafpingiah +RRSHaRPE| %ar]es‘iﬁrc‘? eT'r(?rﬁ tep

(b) into contact with at (b$abtlﬁg$ﬁgomﬂlé36t§]a$)f fabwl mtultlngonﬂrmt altysg»t
2. Process aceqrding Lo, clakm.dyychardeler zed LR a5 hak Lie)blist

bed of particles rmore cont ai ns at oxl .
Process accordi ngneo cetelystd ains 1 and 2, char acterl zed in that the

particles in thefirst b@gocesscg%ﬁr&ﬁgngtedﬁ%ﬂaﬂégﬁbycM@kQ@EePIzg§t§h
per oxi de and 20 pr eferably, | east 25% b ht” 'of metal peroxi de
15 hat the first bed of particles furthermore contains at

least one metal oxide.

3. Process according to one of Claims 1 and 2,
characterized in that the particles in the first bed
comprise at least 15% by weight of metal peroxide and,

20 preferably, at least 25% by weight of metal peroxide.

4. Process according to one of Claims 1 to 3,
characterized in that the particles in the first bed
comprise metal oxides of at least two metals selected
from the transition metals.

25 5. Process according to one of Claims 1 to 4,
characterized in that the particles in the first bed
consist of at least one mixture comprising a copper
oxide, a manganese oxide and a manganese peroxide.

6. Process according to one of Claims 1 to 5,

30 characterized in that at least step (b) is carried out
at a temperature greater than or equal to 80°C and,
preferably, greater than or equal to 150°C.

7. Process according to one of Claims 1 to 5,
characterized in that at least step (b) is carried out

35 on & gas flow dried beforekhand, at a temperature

greater than cr egqual to 20°C, = preferebly greater
o

than or eguzl teo 50°C

g Dreocoess according to one of Claims 2 to 7,



: Proc to one of Claims 1 to 3, characterized in
that t he pa Bzm rst bed conprise netal oxides of at |east
two netals se the transition netals. 25 5. Process
according to one of CIalms l1to 4, - Qaracterized in that the

particles in the first bed consi st of at |east one m xture corrprisi ng a
copper oxi d nese .0 And e, peroxi

Process accord?ﬁg@rggggﬁ %% )ﬂé& aofaﬂg&p % 1%5%0 (grl Z€ | n 2t hat
at | east step (PByefsrebtyi é@ pupressuze af t E¥grerhtii’ePqr tat 8P° thamn or equal

to 80[err]C andg, pr pisE@QM,a&&%ﬁ{g t laen e e@yal ci9ids0[er thC. g 7.
Process accordi characterized in that at

0
| east step (b) FggEQFFFEHZ‘Bﬁt 1§5th6F| Saeﬁas(b}lﬁwi 8F] edre pedBFERANEUt at
a tenperatuse succgeeatvelytind Dfi tlegusdmé Oré’a(&tﬁm]c and preferably

h 0 di
oneof Claime 1801 to 7orotaRaradaiy By i O WIATBD YaFe Fhe gas

flowis characterized in that it incluties, aftemoapepss@ﬂ [toaa
pressure of from.3,10eyg P@exﬁ&.ﬁl 10Let il ,Ea. Ysi ressure
of from3.10[err] Ba to 106 g é z g ggsspfeg%\%%ef&& nﬁ&g olg
Clainse 1to 8C°nta16ﬁﬁra%t’é‘ﬁ$z%slﬁ1<?%at steps (b) and (c) are carri ed

out 5 sucoessiyely anplrbaewea%@&d&%@ct% one 0£0c1aimBr 0£€RY 10,
according to on haracterized _in that it

i ncl udes, after Sf"ﬁﬁcfﬁflz‘gg in EP%E dft réHﬁWﬁﬁm%R?dlli‘@&“&esnedﬁ@é@I

impurities stept dia)ed anstkp gas Erpwgedfcally distPLDERES thRCCaSI Ng
to one of Cai ~J to 10, characterized in that it furthernore =
i ncl udes, after “step (c), a step of cryogenically distilling the gas
fl ow 12 12pr ocesBroeeswr @iosgrddngnetof oGeaiofs Clatimsll], b 11,
characteri zgegl '8h59§&té£1{&£tbﬁr€P£€ iQCnggﬁe€?5§é¥)ﬁgludes'gxgéégrgkthe
tenperature of the %/ heat | n 1l

modi ylng t emperature of the gas flow by heating or

by cooling.
13. Process according to one of Claims 1 to 12,
characterized in that the gas flow is air or a gas flow
20 selected from nitrogen, helium, argon and mixtures
thereof.
14. Process according to one of Claims 1 to 13,
characterized in that it furthermore includes a step of
recovering at least one product selected from nitrogen,
25 helium, oxygen and argon.
15. Device for purifying a gas flow with respect to
at least one of the impurities which it contains,
including:
- means for compressing the gas flow to a
3C pressure in excess of atmospheric pressure,
- at least one catalytic =zone containing at

least one first bed of particles of &a material

n
+

containing at least one metal peroxide, and at least

one second bed of at least one catalyst for oxidizing

35 or reducing the said impurities, the said first ped
being placed upstream of the said second bed, and

- at least one purification zone for removing

&t least scme of the oxidized cr reduced impuricies.



. Process accor di nmto one of Claine 1 to 12, characterized in

Lgia;t uh}he\‘mﬂm“mﬂumml or a gas flow 20 selected from nitrogen,

ures t her eof . 14. Process according to
one of Caink 41 to i3, - characterized in that it furthernore includes a
step of recovering at |east one prodygt_selected fromnitrogen, 25
hel i um oxygen and argon. 15. Device for purifying a gas flow with
respect to  jat 'ea%eﬁ%% Oicégﬁfﬂg)%étbfglﬁ{mkgh ERa??QE@EQ%ed n
i ncl udi ng: ressing t ow to 36

pressure in exdes éf af\hw;#mqrce piasdydes at least one gcryegenione
catal ytic zonegcsutaiddingh &lolumn.l €ast one first bed of particles of

a nmaterial containing at | east one netal peroxide, and at | east

one second bed of at |east one catalyst for oxidizing 35 or reducing the
said inpurities, the said first bed bei ng pl aced upstream of the
sai d second bed, and - at least one purification zone for
renovi ng at | east some of the oxidized or reduced inpurities.

- 11 - 16. Devi ce according to Claim 15, characterized in that it

furthernore includes at |east one cryogenic distillation colum.



