- 1 - Method and device for separating gaseous m xtures by neans of
pernmeation The invention relates to a process and to a device for 5
the separation of gas m xtures by perneation. Sem perneabl e nmenbranes
based on holl ow pol yner fibers are enp] oyed in nunerous separating units,
for exanple for the treatnent of natural gas, the manufacture of 10
Fovever. %t hoRERRY ankiGeButel 163" LABa0L XY BA8RAE Bi9AZ-<209 11e 1 ke
However, the rPor RBnce<df <tni t Separ at y se ectlve peér meati on
can gradually decline as a ramﬁnscﬂftnﬂﬁmﬂaﬁxﬁme of certain conpounds,
generally in mnor anounts, in their feed 15 streans. These conpounds,
which will be described as "poisons”, can also result in_premature aging
of the nenBhanésivartiicm cemlab@entCas PAPCESSt REIG Tapt dAdesEF uEPT on.

Vari ouss sokytl QR -e%itSbnf Of Y=@atding drkisS tRheremeRrReN.on20 I n the docunent
EP-B-209 970, the unit for separation by perneation is found in a

recycling loop of a process for the synthesis of nethanol or ammoni a and
is placed dewngkreamf andretdreat neatednion dfolRSA (Frewser ef26e8wi ng

Adsorption) type. ThIS type ofegoggessggéa%qn tdﬁ?ESOff§£e§§Hﬁ 1Ls a

cyclical pPofest™Psiha |ng Wween p cti régenerati on
phase. It mamut@s ¢aﬁgtmﬁmnnmfomaamdamﬂﬁﬂ%msthﬁemﬁﬁﬁfaﬁﬁn%mnﬁf and

val ves, 5 whigh i 5 .d 2 dihe 3fccapitiali Gaston FUEL hefdmI RN t he
pot entT al contanlnatlon o e strean1to be treated by organi c conmpounds

can resulthl@gﬁsnaﬁﬂﬁ(Rﬁ%ﬁl%ﬁ%ﬁ|%ﬁW?Yﬁ%het%%sB?Bgﬂfmﬁ?C%dgérBEHFE

enpl oyed i rotthesepadseiphi by precesseve V\péhm@@g_a&nve:aﬁﬂngequeag}ey for the
operating costs and the avai Lability the pretreatnent unit. The

d the 35 égb | h % . Th
docunent USSB177$18 354 YesEFPH Oﬁreﬁﬁﬁ% S§'57< abBor bi'i§ Fﬁe car bon

di oxi de pre&ﬁ@bummsthegéﬁeda$1yeam1omlnbdukﬂsnnﬁnprl$nngﬂpﬁMypfep¢Iene
menbr absorb i in.t ader jpart of
rar%rr?oalul OUt Si d:e e‘Hhaeﬁd’ §h98 W | Be rkfe 4

the ne Iom1po ypropyl ene ers The process
exhibits the qmamwﬁvanta@@ @ﬂi%%ln@S@ytlﬁé%]prqm%%¢¥¢cé9ﬂvg #phabe of

regenerati g, of JtRE S %ﬂ%%beetanbyeﬁééﬁangag fiushifng gasiirs nepessary
after a phase OF production of 8 hours. As a result of the cycl|cal nature

of the proé@§§fWQ¢%Q§ netRssA ?BlPEéPQFIe§lﬁérd3”ﬁeﬁﬁ?%ﬁén urfafe area.
Furt her nor ¢ ibgedicrect contact of the absorbent with the constituent 10
conponents of the menbrane nodul e (polyner fibers of the nmenbranes,

| eakt i ght ness materials) requires that the materials be conpletely
conpati bl e I&ndtﬁ@stjbbum&nt:héﬂm-si(]ﬂ e9thoi tbs fuoritt héoabgepbe‘mtm% The

document FR.0 64 T 4 DS,y PLoCg S%ég&ﬂﬁg geag ?Ef Legtiansaf a

nat ur al gas nprls ng ydrogen s H2S) "and water. In
this proce§©rtﬂhﬁrﬁﬁmﬁ%@sgaSOfsmﬁth§POdeﬂﬁﬂ&ﬂFQHﬂ%%ﬂ@@ dér PAg<89st age of

absor ption Wt fiaddfluic$ rbchobBe H8Siment unit of PSA  (Pressure
25 Swing Adsorption) type. This type of process by
adjustment of pressure is a cyclical process
alternating between production phase and regeneration
phase. It requires complex control and numerous Items

of equipment and valves, which 1is damaging to the

30 capital cost. Furthermore, the potential contamination
of the stream to be treated by organic compounds can
result in a rapid deterioration in the adsorbent or
adsorbents employed in these adscrption processes, with
negative conseqguences for the operating costs and the

35 availability of the pretreatment unit.

The document US-B-7 318 854 describes a pretreatment
for absorbing the carbon dioxide present in the feed

stream of modules comprising polypropylene membranes.



20 The pressure of the region in which the natural gas is brought into
contact with the liquid rich in H2S is between 45 and 75 bar. This gas,
depleted in water, is subsequently separated through a nenbrane, so as to
obtain a retentate depleted in hydrogen sulfide. The 25 pressure of the
stage of separation through the nenbrahe is not disclosed. The docunent US

2004/ 009913?1%58#%&5% I oscesusgecprQgeggngflgﬁﬁah%lprtqlcg%ucé&ipéh({élor%&@% upal gas of

nmet hane ha degrees of “puri IS process conprises a stage
of separatitor ofietitvea e arpduyeér ocatborie ofpeurtsl 61 nBPUYBF O§Ys ©B§

absor ption g%efyggh TP o1 Ces IF gahepithan e MRaivah& abser beatings a

streamrichin carbon oxl de. The stream of natural gas 00 .| nhheavy 35
hydr ocar bory cild cadbs eqpstit] yesleliar at eBPERFoGdh &£ 1 53t a&Po obt ai n
a retent at gpdepieled i pasdsindhe documenly S 2008/ 0678284r A adiceel oses a
process intended to separate hydrogen_sulfide, carbon _digxi de-a hydr ogen
of a stream PHZE pP%cé’srso q%egg 8 & ottty atr

a’s é)élgsmnssl st ﬁ:g I'n separating the
hydr ogen suhfiide:aly haahser pbfortiw t brasceslsvenit ihs orderess@q oddce a
stream poor, in_hydrogen sulfi Thi or i hydeogen, suhbide is
subsequent 'y 548 gra glaa]i erontljég %anrré\; ?Q%%?Q%P‘gs to obtain a permeate rich
in hydrogeniirfre pressares wf the \driodenepdiihi di st §§85Tare&Shdét 10

di scl oped. e AlMQf Lhe (Y eptighahs b QYA CQEB1ghkrors Bodes Obit he
di sadvant ages "nenti oned above, that is to say in_particular to _provide a
process andh® deoreEarsE, t Hedts Hydiats oWanerQ;ﬁ%Sﬁi KEHFES B ation
which is cemd nyausyiwhkChhd Rjomipzes ke topastibleceridi mepdirsons on its
per f or mance _and vvhi,%g of fers a good l.evel oc1)‘ baevnaci lability (long-term
pl anned shit@owDSs B0 TSN ERnd” tHE iRENIBH rel ates to a process for

the purification of a given gas stream conprising one or nore constituents

to be fecovered, ong.or o & @Mdbéi 8851 1Resr emyed and oAg. OF.pIr e
poi sons~for a unrt T or separati on by perneation, conprising the
deacidification of a natural gas comprising
hydrocarbons, hydrogen sulfide (HpS} and water. In this
process, the natural gas is first depleted in water
during a stage of absorption with a liquid rich in H3S.
20 The pressure of the region in which the natural gas 1is
brought into contact with the liquid rich in H;S is
between 45 and 75 bar. This gas, depleted in water, is
subsequently separated through a membrane, so as to
cbtain a retentate depleted in hydrogen sulfide. The
25 pressure of the stage of separation through the

membrane is not disclosed.

The document US 2004/0099138 Al discleoses a process for
the production from natural gas of methane having high
30 degrees of purity. This process comprises a stage of
separation of the heavy hydrocarbon compounds  of
natural gas by absorption at high pressure, greater
than 5.5 MPa. The absocorbent is a stream rich in carbon
dioxide. The stream of natural gas poor 1in heavy
35 hydrocarbons is subseguently separated through a
membrane, so as to obtain a retentate depleted in
carbon dioxide. The pressure of the stage of separation

through the membrane is not disclosed.



25 follow ng stages: a) in a unit for separation by absorption, separate
fromsaid unit for separation by perneation, the given gas streamis
brought into contact with one or nore |liquid solventsable and intended to
30 selectively absorb said poisons, so,as to obtain at least a first gas
stream depl eted in said poisons and a Second |liquid stream and b) said

first gas styeamJesil i ngd LOMSIRER s 15 SepAlAlLdd N Said dids for
separation by perneation, 35 at a given absolute pressurq P, into at |east
a third gasmsanstad depl acddnatd npudrepes and Bl dour EarBPR e dHOXRE

separ ati on Laf I ihggredbn Nost age ArLgh Ng 1¢alkl | gdoellsatc@ipabsal ute
pressure of between 50% and 200% of - 4 - said given absoilﬁtg pressure P.
The given G redmtd-1RT pli FrEd s 39 o t?%@r%?%hshl 1B& pirified
by sel egti e erp®airi an tthroughl beohe 0on petHernepbpapescel b issressential |y
gaseous. It _can conpri.se drops.of |iquid an r.solid _parti j.n the
form of traces. ngﬁﬁlf???%a iu(%(r%lgﬁ’éra lWl‘losﬁ %é%é?@tgoggsggﬁt ihgcﬁ%dienr}l

renovi ng, fowMmitdd sist sedmeqretdry neepaceipdunds ariit hawngmdyeancsf er r ed
to as 'inmpudties”SO1P.25 t9 obLahBage"Purified Sty@afBert hatrdes to say
where the concentration o? Impurities has been | owered below a

predet er ni fEEaHessholod. FRepaFRréarar , SEPagahipe aShate®r € r &ifvi ng co»
from ajstreamofosangas (H2/ C0), or a stream of hydrocarbons constituting
the recycle 15 froma process for the catal ytic oxidation of hydrocarbons,
or also a stream of nethane. In stage a), the given gas streamis

subj ect ed tomea dieadfrenhel In&euniitnf drs sepasatrommbdyzabsorptsioor 200

i ntended tq.rengve_qgne _or npre entitie r.f ul he  mgnbr r
menbr anes gtrﬁ)ei g@%aagﬁagﬁgagsb)meoglpoeéerﬁéa %S%Thge@aeg cgﬁpoundgg% %n be
descri bed as:rpoislens” toWdrdtolidehbed ngprdasists ngnd cenpbuinidse sfieh gl cohol s

(e.g., et hanol athancls and (e like), 25 alidahudas die. G dior ] dehyde,
acet al dehyde, acrolein, and the |ike), ketones (e.g., acetone, and the
like), carbsiniceids (elg, BEeiTe?88i dtiEer yrPechci @F afFtHe i ke),
am nes, amdesdis abaMBiis GoMpPIRAsn{e. tand bemaene, otokugnea antbd he
ot anes. PHE BBorD ohf oY n HOEETT S| &L PRYS o oS Ebar at o from the
perneation unit. At |east one pipe occurs between the two units. There may
o 20, Phg, "R M LR SORURORE A5 RO oL RO LS L oEr gl of
conpressorpurification of a given gas stream comprising one or
more  constituents to be recovered, one Oor more
impurities to be removed and one or mere poisons for a
unit for separation by permeation, comprising the
25 following stages:
a) in a unit for separation by absorption, separate
from said unit for separation by permeation, the
given gas stream 1is brought into contact with one or
more liquid solvents able and intended to
30 selectively absorb said peisons, so as to obtain at
least a first gas stream depleted in said poisons
and a second liquid stream; and
b) said first gas stream resulting from stage a) 1is
separated in said unit for separation by permeation,
33 at a given absolute pressure P, into at least a
third gas stream depleted in impurities and a fourth
stream;
the separation carried out in stage a) being carried

out at an absolute pressure of between 50% and 200% of



- 5 - absorption colum. Their function is to selectively absorb the

poi son or poisons present in the given gas stream Selective absorption
nmeans that these solvents absorb the poisons in question nore than the

ot her 5 substances of which the given gas streamis conposed. Thus, the
concentration of poisons in the given ga_s streamgradually falls as these
poi sons pass .ipto the solvents. The solvent or sol vents becone
progressiveﬁi}cg%vé"é]d Starihir)lfo? dons®>'Use may be made of one or nore 10
solvents as a function of their affinity for one or nore of the poisons to
be renoved.. Ment i on e exanp .ot | qul d_sol vent i ch can
be used inTthi'nee %%gggg?aa%cgr %%6“ ??)Othe |h§§ﬁ??8ﬁ q%%: O\%/atééx‘r?g o% ani c

sol vents wiwhich high bei IDwgl poedt bEf oreexdnplice, PeBNgRE 6P| TSR or

or gani ¢ _SO'o}e%ﬂtérwinH}ea hOMbPOhEENG 1Oi NE  (dldiane,1 16y chobexane) .1cThe
second liquid stream conprises in particul ar the solvents anrdLBt he poi sons

whi ch have BéerFe®HovERl FFBRFt KE stidftichP yesC st FeahtbPeEhI6rFti oft A
portion of rhe mabsordf ngrseapounds may 120 cpasshblyche tienereouitsared in
the first stream. in a small anount, in_t formof_ drops, Preferably, the
absor bi ng &SiFoUnd Y c]rfbsjéﬁmgglﬁg’tfr@ﬁﬂsEgrei%lsrm%%ar‘ﬁ\abg%?ppfoﬁmorfe t he

poi sons undemmpchendyr edsiurte anhtl t kepeedturedcondeti dnsrofr ithesst.age of the
procesgoand 23 Nobu{ 0. ach MSehl g% Pl S thdeapLdoboLhe IR ane of
in the renmdinder of the process. For exanpl €, some heavy sofvents of
aromati c type carn®ren tegateedods Poigditsi fornaxi Haen oACHEEEy $155.°M n t he

process accorgiddetOrhNCad NVOMHIOR] AAUBOUS kLU US rand 3041 eper abl y.

wat er can be chosen_as absor bi ng conpounds as they are not ? p/moion ei t her
for the medstdre RT forMPheNGat-Br ysFeprefdraliy npl Y EE 7#7/S(4ge b), the
first gas sifeamstMiene blie Bhdeonsemdtat icomsafi thaiisensthas deesnlreeduced,
i's sent_by systemof pipes tq a unjt for_ separation by.selectiv
perneaﬁ?on.&lcf“}/haé téj%cgcteg St he %fer nbAt | or?%r%atytvﬁcth %X%??/gﬁogbsoefute

pressure. Thelmmidarifaors,separatsomn bytrea® of peetneEbdl ity of which with
regard to the entities which it is desired to retain and the inpurities
which it is desired to renove is different. Mention may be nade, as
exanpl es oflmeRbeafes) f okhexdapie! ERSprodifs bas&dUS it Sfol FewH i ber s

conposed Oftlaeanf?fléﬂﬂslr icrhlofsgn finem | pekyi Hegfsathehy meys %fbsfé&'ﬂﬁiﬂc@ﬁe
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pol yacet yl engseoleyet ber suhdminesn ool ysnipixanres, 10 paitymjenyl bilenef
fluorides, polybenzim dazol es, pol ybenzoxazol es, | yacryl onitril_es,

pol yazoar or?g"sﬁr%esa%énodl‘t hgf%%ﬁ%l yIvers “of Shes"“fellgLol y}fgr%r s.%%fﬁﬁg,%elbt iagss

possi bl e, adgcordimy’ .t oWithkods kadwa tiolrel UEiqer sompokindsedsiant e art, to
separat e t%%c{}o%dfé’pe%.oé.,entllﬂétﬁ%noﬁ | g2phnbWo neWwqgas st reang.jare thus
obtained: a third gas stteam depleted in inpurities, that is _to say
purified, ialdehsiiaschéd- Pn, cofdimdieRifionh rEeraldabyfed BEEESI™, and a

fourth gas sid eane 20 i@ani ched: died MU i eSscABRIN | £hdentecarinesponds to
an increase in the concentration by vol une of,%,he ent}Ltf\( or ,gnti tiC{es under
consi der at iGFoR 1€ £ FePF et ol - coFEPSndRE 1Y a®FaVtirnofhes 22

concentr at itofe byiwe] unemifbiss isnicteccach aecastodn wohbcueter efecey.t,0 t he
benzene, toluene, and the like} can be regarded as
30 “poisons” for polymeric semipermeable membranes. The
absorption unit in guestion i1s physically separate from
the permeation unit. At least one pipe occurs between
the two units. There may also be in particular a heat
exchanger, for adjusting the temperature of the first
35 gas stream before it enters the permeation unit, and

also a compressor.

The g¢given gas stream is brought into contact with one

or more ligquid solvents, for example in a ligquid/gas



25 concentration in the streamto be treated. The nmain advantage to be had
in renmoving the poisons by absorption lies in the continuous nature of the
operation and its sinplicity of inplenmentation. In 30 addition, as the
perneation has to take place in stage b) at a certain absolute pressure

| evel , the glven gas streamis conpreséed from before stage a) of

absorptlon virtue of this i atlon betvveen t he tvvo sta e stage a)
S0 bener i ARG hicsH Bressare S50 FOUSELoUn: Ch rGt i e
ef fecti venesgssorko doet biod sdhefar eptheonpepatisentofirs eplas at;ucmnby;as

absor pt i on, éé‘eea '@Ql@fi‘ﬁl%r%%@or {Gpressed #Qa@ntﬁgggl s [rRssure
bet ween halsf at "wh s necessary for the first gas stream at
the inlet cﬁb-?ccrréﬁ urie f ppisolis- separwd by mpeenebbion. the pEyepr ove to

be ”ece§safs){u550ca(rﬁ?é)§%§5§«h”&% figst %én tgﬁ.%an%'t!leééﬂlth_gg dnpy9sipge a) as
a function of the |evel of conpressi on of t gl ven gas stream before

stage a) and'ihe PPEsSTRRCURBEICEOMih PPLERBEr gides TaEr | AEVER age ) .
Accordi ng t£speci fredeabodi mentss é@etheg@ntpoq@o@@n Iﬁﬁﬁi)rh_ﬁeoo&fheor mor e

of the follo char cteristic in_s sai d given gas stream and
oIt 11 ot FAT PR vk T RP e R 1t B0 Coe LPEUPEn i e S e T or
facilitati rcgaamabsmtlpt ip@ris@m$a| dspomagnsedhymsae d odnecror  nor encga vent s.
These fgcildty a\;érn% ?ns cy& Cr%l ?Hrté ular, :he Qfﬂﬁ:&?r arckg){;gs Jntended
to pronote cont ween

vents and t he given as Stream the
process comrissext athsﬁt a@@l%fynvmé@ebgarramgéf@dndi"llemqapa manfeépm im2deeduced in

pressure t%sate;la%?éltesor@f Vf§§§id"‘@§!i@eh%s' §h§§HaE§EeQe' neqat nl east a
fifth liquid streamdepleted’in said poisons, which is 20recycled in whole

or part inREAEShsHIFPTOR anite, Ed %‘ﬁ&?%%asogtrgéﬁ?ffsﬁr&aéilﬂ h gas
streamis. @addethdd saiththirdnggs sboeanmndepbeted i rIfloffpureJden@ﬂeth ai ned

combi nbd W LRe PR TFT bd S0t FER TSP TG T ol Pade BYY PoTré Bosor bi ng
conpound orpcionpolindsuenp) oysd Lohexhage .a)Tleansdeord | Lgyudds tsrteammof
aqueous or Qreanis 30;golyent; . Jney selyent  tsgd i s pisef g1ably, water .
which have been removed from the starting gas stream by
abscrption. A portion of the absorbing compounds may
20 pessibly be re-encountered in the first stream, in a
small amount, 1in the form of drops. Preferzbly, the
absorbing compound is chosen so as to ensure maximum
absorption of the poisons under the pressure and
temperature conditions of the stage cof the process and
25 not to act itself as poison with regard to the membrane
or in the remainder of the process. For example, some
heavy solvents of aromatic type can be zregarded as
poisons for oxidation catalysts. 1In the process
according to the invention, aqueocus ligquids and
30 preferably water can be chosen as absorbing compounds
as they are not a poison either for the membrane or for

the catalysts preferably employed.

In stage b), the first gas stream, where the
35 concentration of poisons has been reduced, is sent by a
system of pipes to a unit for separation by selective
permeaticn. It has to enter the permeation unit with a
given absolute pressure. The unit for separation by

permeatiocon employs one or more membranes, the



The circul ation of the absorbi ng conpounds preferably takes pl ace
countercurrentwi se to the gases to be treated. The absorption can be
carried out at a 35 pressure close to the feed pressure of the nmenbranes,
preferably slightly greater, sufficient to conpensate for the pressure
drops in the itenms of equi pment bet wseh the inlet of the colum and the

let of th t f tion b ti
o1 cat or by FEEREERL 1647 hart B HoSEHeh | KB EdehP o PThE"Abaorpt FlncBan be

carried outitatigd h@eéfﬁ@bteapeeataume aofd tdre mmmrm/md; abheclonithéssite,
generally Iess t 30C._ The co i.on, of t pressure 5
Cﬁ lﬁﬁm%yﬁobsgng ren?s)Mgné% 3 hggtlvehggﬁ 28

(several pasca are
tenperaturex@hgésmihaﬁ 8eCp rmalces |iomosSﬁmpéetofﬁihpévéu@bﬁcéﬁﬁﬁétions of

Poi sonss i n sl fofi L5t SLIEAN WiGh ke bover bhannt tieaner akban vere

carrled out "at at nospheric press rnmore, to carry out the
absor pt i on patl vApgicessur @ SimRaRR 10 t 56 L3ie S e CGFLVRE LTS FEPS

separ ati on Ry Renmeadon makesyahiessi bl got 9edserpyst @@&y@&m&ﬁ:@sm on
unit, in comparison with a solutlogﬁmhere 15 the absor

carried ouPBtYSENHEEiFEdoner PRAKCERGE TBF e Re unlpO %Egﬁ%Pgﬁlon by

per neat i on.pByaddtilernfs st agepa) yethabsot pohea, t he pplrisfiloatnes, process
accor di to .the invention make ible to i mul ati on,
%ﬁ Eﬁ%¥%ﬁ%&; J] %l?orfggg gﬁ?%ﬁzqmﬁggzgggg

inas adsor bent , conpolnds pr in“smal I "arodnts in
t he gas toptmelyth*eemcedlzauicba,o mmﬂ@f@m@@ﬁredmhﬂ@o@ﬂfoﬁ@ﬁllﬁson Thi s

I's because éﬁﬂﬁﬂ%rérbyqnﬁe dippounts, do not represent any
ri sk can, on accunu ting, exceed 25 acritical concentration sufficient

to ignite and propagate the ignition to the treated gas and/or to the

adsorbent (18ys,, £arkan)posHig accusttatd ong ot ot htm&mrpmm ganaresul t
in thelr epr05|on For exanple, aromatic COWE %ngiﬁﬁ Wg gs t ol uene,
r

present?i n BE G FFhlol 9 11 et ®d®f nv vEPy SSRAFF YR§Sorfbed on an

active chargpaltidhe txteatbpdagas avso vent appengscorposndsiref NOxst ype. |f

Lo Vari ali g LBl eo5uL ANt e g eap, 111 4 PTBEY a0t e

process by carried” out gener ation,
that is to say purified, i.e. enriched in compounds

which it is desired to retain, and a fourth gas stream
20 enriched in impurities. An enrichment corresponds to an
increase in the concentration by volume of the entity
or entities under consideration, while a depletion
corresponds toe a fall in the concentration by volume.
This is on each occasion with reference to the

25 concentration in the stream to be treated.

The main advantage to be had in removing the poisons by
absorption lies in the continuous nature of the
operation and its simplicity of dmplementation. In
30 addition, as the permeation has to take place in stage
b) at a certain absolute pressure level, the given gas
stream is compressed from before stage a) of
absorption. By virtue of this integration between the
two stages, stage a) also benefits from a high pressure
35 level, which reinforces its effectiveness. To do this,
before the operation of separation by absocrption, the
given gas stream is compressed to an absclute pressure
between half and twice that which is necessary for the

first gas stream at the inlet of <the unit Ifor



35 sufficient, the toluene remains adsorbed and can thus accunul ate. The
reaction for the nitration of the toluene is catalyzed by the solid
support (in this instance, active charcoal). The accunul ati on of

nitrotol uene derivatives (a powerful _e?qgl osive) on an - 9 - active
charcoal then beconmes extrenely dangerous. Furthernore, the absorption, in
conparison wWwth the adsorption,, exhibits I iital,co SO a
much | oner SEBREPELTt vyt & TRt At Bat | %% H%Xd%?&%e%&abgeﬁ%cggggﬁgi tivity
if water isousedoapreclsvante Ainrst agpes cjjreandreeebhdnyi §oPd sFrEEm

resul ting from{hg %ﬂ%cgggnsgﬁarﬂé OR by 1abser BhiBReskadan oM t Bnpoi sons
for the nen%rane, can be deconmpressed in a 10 vessel or an¥ e8U|vaIent
means, so gséveo gelseade adie Dtk g8 sdohs2ih the PEFATBFSa®g§88 st ream

The sol yent,QrySahvenissJdaus duraetd efiayapention of the poisons, can be
recycled to the solvent feed of the unit for separation by absorption. A
purge and an extra 15 contribution of solvent nay be necessary to prevent

an accumul atdcendafgoot sonsped it somenbasdmerttise gasestimemmuiah cANpoi sons

can be added to .the purified gas stream r-esul.ti s1,age k). 20 1f the
sol vents uSEFPHAVE tot%ebé)rerIrliﬂI(‘é‘)-eyéJ stélpea;?aotle C!;/ulodrgn?:rgagﬁgups, several flash
vessel s and sepasatgcresyclsaigd giiveni tansar Btosed. aflfe R venldasistream

then experi e%%%%e%@%seagg' #ﬂéﬂ%@&?séb\ﬁ%k}éréukiregt%&ége B) heaas many

reactors as necessary. The invention also relates to a roces?j

enpl oyi ng at flogasfaendipatiBehemTaPPERIPTAAE hprRdPngPhe ol Pdwi ng
SucceSSixe S%ﬁ%ﬁﬁ:one or Q%%E@CEbQﬂeﬁgsa ggﬁﬁﬁé933C5119@ﬂ1ﬁg0nﬁgaﬁd
30petrochem cal wunit; purification said _given gas. str

production of°ak 1R2aBEr6AEUPEFi fi%edP§AECEL Iogarﬁacgﬁgqg% e%ﬂ}ggﬂﬁ%ai 7 %ai d

pet rocheni cak, ieidt f cahtheastbe ot | aheof ssavehipur fidedtlyas asviedam 35
char acigri zed in tthat said purification of said given gas stream enpl oys a
process of pHiTicdti¥h as described above. -10- a petrochenical process
operating at taef aprbyebowqumessiras forst@ampre Mg hadido S54°The use

of membr anes ,qn, A $LL LA 01B EeKELedn Ard il ghero Paessenet! haw sai d
petrochem cal "process, generally has _ :
vessel where it 15 separated into at least a fifth
liquid stream depleted in said poisons, which 1is
20 recycled in whole or part in said absorption unit,
and a sixth gas stream.
- said sixth gas stream is added to said third gas
stream depleted in impurities obtained in stage b}.
The sixth gas stream, rich in poisons, can opticonally
25 be combined with the purified stream resulting from

stage b).

The absorbing compound or compounds employed in stage
a) can be a liguid stream of agquecus Or organic

30 solvent. The solvent used is preferably water.

The circulation of the absorbing compounds preferably
takes place countercurrentwise to the gases te be
treated. The absorption can be carried out at a
35 pressure close to the feed pressure of the membranes,
preferably slightly greater, sufficient Lo compensate
for the pressure drops in the items of eqguipment
between the inlet of the column and the inlet of the

unit for separation by permeation. Tt 1s generally



5 the aimof purging this streamof certain conpounds which it is not
desired to recycle in said petrochem cal process. The liquid effluent from
this colum, |laden with 10 poi sons for the nenbrane, can be deconpressed
to the recycllng pressure of said petrochem cal process. The gas phase
generated by this deconpression, enriched in conpounds harnful to the

t he petrochen1 0 15.0f_t
recycl ed t 85FR gqu% cess 13;0f, Lhesg, compy %#%g%erlgp ahg,r£anrhe

Yt 85\8ké-econoni c” usé rocess according to the
i nvention ebhphpt&omhexadvhﬁta@éidﬁdhdmlbeﬁﬁgT&ytlf%%ﬁ &RAPERAS U6

consi derabl y %%Epwaﬁ@fmeJEﬁéﬁ¥%Qgha@ﬁetQ@t@anégﬁggﬁﬁlgolggstﬂﬁan

pretreat nent Jrocess. he oper ation of the fl’ etreat process at hi

gh
pressure nakes - |th©s§Km@§ﬁﬁﬁ%ﬁ%|éV% Feryetahi ¥oht e :%ﬂbfp68F§Bﬁ§ to be

ngnygd5;r?%b%@%éﬂffﬁﬁﬂsenﬁltﬁ theb%;t~{}ﬂ03ﬂna@ﬁsaﬁliw pendeati on. The
u 0 e sQ nt or solvents s 25 osen_.so that he S bi.Lity of
t he p0|son§eﬁ§tﬁléﬁ3%h%?%lﬁ:n@ﬁﬁ@?ﬁ??? ﬁ? Fhe 0|s§§s g ﬂi 06%I|YC

possible to achieve concentrations of poisons 1n sald
first stream which are lower than if the operation were
carried out at atmospheric pressure.
10
Furthermore, to carry out the absorption at a pressure
similar to the pressure of the unit for separation by
permeation makes it possible tc use Just one
compression unit, in comparison with a soluticon where
15 the absorption would be carried out at a pressure lower

than that of the unit for separation by permeation.

By virtue of stage a) of absorption, the purification
process according to the invention makes it possible to
20 avoid the accumulation, in a sgolid and fixed adsorbent,
of compounds present in small amounts in the gas to be
treated and to reduce the associated risks of ignition.
This is because compounds which, in very small amounts,
do not represent any risk can, on accumulating, exceed
25 a  critical concentration sufficient to ignite and
propagate the ignition to the treated gas and/or to the
adsorbent (e.g., carbon). The accumulation o¢f these
compounds can result in their explosion. For example,
aromatic compounds, such as tcluene, present in a gas
30 to be treated in very small amounts are adsorbed on an
active charcoal, the treated gas alsc containing
compounds of NOx type. If the wvariation in pressure
and/or the increase in temperature of the process by
adsorption, carried out for the regeneration, are not
35 sufficient, the toluene remains adscrbed and can thus
accumulate. The reaction for the nitration of the
toluene is catalyzed by the solid support (in this
instance, active charcoal). The accunulation of

nitrotoluene derivatives {a powerful explosive) on an



water will be favored as solvent; if the poisons are instead hydrophobic,
a hydrophobi ¢ solvent, such as, for exanple, ditolyl ether, wll be
favored. If the 30 poisons are of very different natures, the absorbing
conpound can be a m scible mxture of different solvents (for exanple,
ditolyl ether and di methyl phthal ate) I ch makes possible the absorption

of all the_poi.sons without,resorting t | 1] 5 r.pt.i.qn
process. THE ﬁgteure(%ﬁr?%eélsol%\ggﬁt \%\ﬁeﬁoongﬁsr’srg %J’é%%%ggéﬁ saﬁgt%ﬁgt&%hg'i S not
itself a "poirsorrroee,t hehrenbbaneprtSpeci f ival ¢§mpahesapl werith withie be

present inahg%rg%ﬁ5%he%£ﬁ¥%f%§“atfb&h@aﬁﬂ%&loéoggrﬁﬁ@tEQ@oi@ @&uch
concentration equal to Its vapor pressure under the -IlIl- tenperature and
pressure coRdieti GRSt thietabser sendATdARtIon, IHEGHVERER oA &FEG rel ates

to a plant ko ithe 1% purd fijpatd ons afsen givesb gasatsiream conprising:  a
unit for separation by perneation; and a unit for separation by
absorption separate fromsaid unit for separation by perneation, connected
fluidicallynatsttdwg=i nhet d0.dd seuvce Afi gedidd gimemn 10egastshgedmoand one

or nore sources of. .liquid solvents abl nd .t t o jabsorb or nore
poi sons fo%hé_eai Hn&ﬁ’l t%f%c;:r Sel a“iis:a tllooer%j b%yge%rkr)esa%%%% "pr élsen?1 iﬁﬂs%gﬁ d given
gas streampaodsiinest fout | eheofmembrhumi t F2oY HepafacPBRrBySapsoript ifon bei ng

connecied 15fl.uiidi Gal Lyt osqi fydDbhf OfeS@RAr 8ld 08D release the
absorbed poisons in the form of a gas stream. The

solvent or solvents, thus freed of a portion of the

poisons, can be recycled to the sclvent feed of the

unit for separation by absorption. A purge and an extra

15 contributicn of scolvent may be necessary to prevent an
accumulation of poisons. In some cases, the gas stream

rich in poisons can be added to the purified gas stream

resulting from stage b).

20 If the solvents used have to be employed separately or
in groups, several flash vessels and separate recycling
circuits are used. The given  gas stream  then
experiences these solvents successively during stage a)

in as many reactors as nhecessary.

25
The invention also relates to a process employing at
least one petrochemical unit and comprising the
following successive stages:
- extraction of a given gas stream from said
30 petrochemical unit;

- purification of said given gas stream and production
of at least one purified gas stream; and
- recycling in said petrochemical unit of at leastL a
portion of said purified gas stream;
35 characterized in that said purification of said given
gas stream employs a process of purification as

described above.

The purification as described above ideally applies to



permeation. "Fluidic connection” or "connected fluidically" neans that
there is connection via a system of pipes capable 20 of transporting a
stream of material. This connection system can conprise val ves,
i nternedi ate storage tanks, side outlets, heat exchangers and conpressors
but not chemical reactors. 25 According to specific enbodinments, the
i nvention can _c ri.se .one or_nore of the fallow.ng char rjstics: said
unit for s@parpft%i (?ﬁht%/nléjﬁsor r;‘%rioocnescsonpO |esre°—istl§11tg I eagst %oneﬂl(il&gltﬁ d/léjgi
count er cur ertasivse ab$orpt esampokuntesonpitiasi ng Onbansf ofFieacidd t &tfi ng t he
30absor pt | .l S BRI SQNSsEALGnSal gl HAuEdooal Nt Sor onepafyrsal d
sources of liquid solvents is a vessel connected fluidically at” the inlet
to a secondraRdwte dfhagnj ok LRi Pet6PCBEBafati BROBG Sbs OFPETer L vt Rids
connect & ON +GRITPRE Si NGF PLRSSMIRY I HUET NG FRANS o £ Thee BEPI €S T@roiedici ng
means are typically valves. said vessel hagpat | east .two outlets,, one of
t

which is c ed 1 ui #Pcal FYTt o HFiHi%e saf AURTE f ol sefdrati on by
absor pti on.petone-tofmisaiid middeds. of the vessel is connected -12-
fluidically to a given outlet of said unit of perneation. - said source of

said gas streamis a petrochem cal unit and said given outlet of said unit
of permeat ilgre 5ilsi@uoithect 8flfieut di €abhy tbian iellemnef daidérpettidéheni cal
uni t. 10 Sgiogs%%f oghem MBIk raWet hQul, 11,81 tcﬁ_:tdo@f{%rés%é@pegl & ref
enploying and 1s Intended to errpFoy any one of the 10 foll ow ng _processes:
1/ anmoxi datgoiF oM PprBpaREuaRd/Of PROPYIRSHE AT G lacPyPeRFEri T8 of

i sobut ane apdf gshisobytapeatedginie trethageyboprésil en, anaratnest hyl styrene
to give atroponitrile, 15 _2/ oxi %{tlion g% gropane and/ or gro?gl ene to give
acrol ei n oCF@ERANE ALFHEBE iobtianBeBRIREE” i S6BUtene "E5Ygive ©°
nmet hacr ol eivhoorpamtdaciyld£l asrdeese ofi nrbatrane tokg wewrmaliel ase

anhydrige; oar.l t%xeisdeatcio\{.r(lapoduerpgsq.r ogenati on of butenetogive

The process according to the invention exhibits the
advantage of not being cyclical and thus of
considerably simplifying the design and the management
20 of the pretreatment process. The operation of the
pretreatment process at high pressure makes it possible
to achieve very low contents of poisons to be removed
from the stream sent to the unit for separaticn by
permeaticn. The nature of the sclvent or solvents is
25 chosen sc that the solubility of the poiscons is high
therein. Generally, 1if the poiscons are hydrophilic,
water will be favored as solvent; if the poisons are
instead hydrophobic, a hydrophobic solvent, such as,
for example, ditolyl ether, will be favored. If the
30 poisons are of very different natures, the absorbing
compound can be a miscible mixture of different
sclvents (for example, ditolyl ether and dimethyl
phthalate) which makes possible the absorption of all
the poisons without resorting to a multistage
35 absorption process. The nature of the solvent will also
be chosen so¢ that it is not itself a “poison” for the
membrane. Specifically, the sclvent will be present in
the purified gas sent to the unit of permeation in a

concentration equal to 1its vapor pressure under the



20but adi ene or of isopentene to give isoprene; 4/ oxidation of ethylene to
gi ve ethyl ene oxide or of ethylene to give 1,2-dichloroethane; 5/

dehydr ogenati on of nethanol to give formal dehyde, of ethanol to give
acet al dehyde, of t-butanol to give 25isobutene, nethacrolein or

met hacrylic acid, or of glycerol to give acrolein or acrylic acid; 6/

oxidation of acrolein to give acr I|c aci,d, or of t r ive
met hacryl i &SHREFE U SacBR O ESEONT Sof CREHYy %%%StS%Sﬂgggvg%§ %g?gte 30

O her di st umdtti.ve features and advantages wi || becone apparent on reading
the description below, nade with reference to figure 1, which represents a
diagrammatic and partial view illustrating an exanple of a devi ce 35
accor di ng fiiet heinvamhtdon. algof | giletes t heCper odhetfitcal fPFocéss 14 is a

uni t fog tg;%ﬂ@ﬁaatﬂl% Qfr %r%qx}e%ﬂ%éso @ifl&n@@dﬁpﬁ@m& It converts a
stream 13 of propylene, in the presence of -13- an oxygen stream 17, into

a stream 15 @fuééﬂyﬁqg éﬁﬂfrqﬁﬁqquf%tﬂ??ﬂﬁﬁﬁﬁ%ﬂ%ﬂ? gi ven gas stream 1
i's produced. 3l t ug@EPrises saibd MHHirdrt ybyCCBbsarpﬁieﬂn segeroited nfrand a

m xture of prop e ang pﬁggylgg§ﬁ¥€£lgn k% es%5§) tocgggggkg in the
S réssed

pet rocheni cal® oA ‘préssure of 12 bar
absol ute andﬁhuxﬂﬂdailwn@taUMWtlﬁﬂébrt@eparapuﬁﬂebyﬁhb%@i@tSéﬁeﬂThe

Latter gs co %Se&Igéanﬁﬁ [Sngolpmate Sgayeegrgw@gahwuse,owvremrshe gas

stream recyc wat er an extra contribution 12
origi nating Eﬁdﬁaaa@@uﬁééemgeéfTMht%bSOq%|§n@nﬁ¥?2“%%§rp%é58ﬁF &Pdge a) of

the process af;;yy LeAPEr abw &hfa 306 andpl2 p@ashe@&&onﬂﬂ | pget bRt alisor ption,
t he water progressively becones charged the, 15 ou%let of

the absor pti 6 ithi §12¢1a S stLEEBan3 r%%soaigpgtéﬂflﬁab §8rtand a
stream 4 of wairer |RgeiraMildh poikson alescohitaiored. bEisgst re:@mnr@qtsdl nj ect ed

after Egatl ngf i ntcg C@&ﬁnghsfto‘:réa?gs Separ at at i Jaqn byfoq:ern%zrare%;a%éoﬁ 5%9 and at

a pressure oft1F uni t conprlses a menbrane whi ch
preferential lpeatdaodwsort.he CO2 to pass and preferentially retains the
propane and the propylene. There is collected, at the outlet of the unit

5, on the one o .
“rFluidic connection” or “connected fluidically” means

that there is connection via a system of pipes capable
20 of transporting a stream of material. This connection
system can comprise valves, intermediate storage tanks,
side outlets, heat exchangers and compressors bul  not

chemical reactors.

25 hccording to specific embodiments, the invention can
comprise one or more of the fcllowing characteristics:

- zaid unit for separation by absorption comprises at
least one liquid/gas countercurrentwise absorption
column comprising means for facilitating the

30 absorption of said poisons into said liguid solvents.

- one of said sources of liguid solvents 1s a vessel
connected fluidically at the inlet to a second outlet
of said unit for separation by absorption, this
connection comprising pressure-reducing means. The

35 pressure-reducing means are typically valves.

- gaid vessel has at least two outlets, one of which is
connected fluidically to an inlet of said unit for
separation by absorption.

- one of said outlets of the wvessel 1s connected



25 hand, a gas stream 7 enriched in inpurity and at a pressure |ower than
the inlet pressure of the unit 5 and a gas stream 6 enriched i n propane
and propyl ene. The stream 4 of water |laden with poison is reduced in
pressure in a vessel 8 via a valve 4a. This reduction 30 in pressure
separates the stream4 into a gas stream 10 rich in poi son, which is added

to the purified stre 6 before recycling i he petrochem cal unit 14,

and a st ream%leJx/&iﬂtctﬁa}L / Ita‘aenatogé%;?%ssg}ltgﬁ%en?%m lsﬁlgoi 64 wiieh is

conpressed angersedcionthe inlet of 35 the absorption unit 2. A purge of

liquid 11 nekes. it _possible-tq _avoi saghesig%caumrmli%tign Qf. pai.son iy the
ClE meke | i i &t in

water circui t- 9% 4% NBans iU possible toinje water, i
particul ar fominaking $dked egtvancontiebubifosald- wadtExdnmplegmegtion

petrocheni cal; unit (14) produging 1415 f onngs/ Rrof @eryl i copaci d.and a gas
stream (1) which 1s treated according to the invention. 5 An absorption

col um (2) cdffosEd sl piattes brings 460 knol /h of the gas stream (1)
into contact countercurrentwise with 5 tonnes/h of a streamof liquid

water; the gas,stream (3). produced by.sai d, absorption col.um is.depleted
o son (T R B D PE, s 2R e TR By WS oA
menbr ane (5)f ofmpdbyehhennn des typeenddd s tnerbdne rakesond pdasgsitd e to

produce.a streami(6) d e in C2, which is recycled to the unit (14),
and thgostréoaf;rﬁ(%rf(} vﬁﬁg%eél%dsb'ur ged or used in other units, such as

furnaces. The drirowiikriatres off Prepamien eoA4PIt URRPRY bENe he-qraidi %t r eans

in the exanpl e, arg prasented ba §bepfiekhewkng babkgonGerRaURES ikl / h)

Stream (see FIG 1) 1317136 7 ,
methacryleonitrile, and of methylstyrene to give
atroponitrile;

15 2/ oxidation of preopane and/or propylene to give
acrolein or acrylic acid, of isocbutane and/or
isobutene to give methacrolein or methacrylic acid,
or of n-butane to given maleic anhydride;

3/ owxidative dehydrogenation of  butene to give

20 butadiene or of isopentene to give iscprene;

4/ oxidation of ethylene to give ethylene oxide or of
ethylene to give 1,2-dichloroethane;

5/ dehydrogenation of methancl to give formaldehyde, of
ethancl to give acetaldehyde, of t-butanocl to give

25 isobutene, methacrolein or methacrvliic acid, or of
glycercl tc give acrolein or acrylic acid;

6/ oxidation of acrclein tTo give acrylic acid or of
methacrolein to give methacrylic acid;
7/ acetoxylation of ethylene to give vinyl acetate.
30
Other distinctive features and advantages will Dbeccome
apparent on reading the description below, made with
reference to figure 1, which represents a diagrammatic
and partial view illustrating an example of a device

35  according to the invention.

In figure 1, the petrochemical precess 14 is a unit for
the oxidation of propylene to give acrylic acid. It

converts a stream 13 of propylene, in the presence of



Oxygen (To be retained) 0 437 27 27 17 11 Propylene (To be retained) 306 O
8 8 7 1 Propane (To be retained) 14 0 274

_13_

an oxygen stream 17, into a stream 15 of acrylic acid.
During the conversion, a given gas stream 1 1s
produced. It comprises an impurity, CO,, a poison,
acrolein, and a mixture of propane and propylene which
5 it is desired to recycle in the petrochemical unit 14.
The stream 1 1s compressed to a pressure of 12 bar
absclute and injected into a unit 2 for separation by
absorption. The latter 1is composed of a plate column
fed countercurrentwise with the gas stream 1 and with
10 recycled water 9 and an extra contribution 12
originating from a source 18 of water. This unit 2
carries out stage a) of the process at a temperature of
30°C and 12 bar abs. During the absorption, the water
progressively Dbecomes charged with poison. 2t the
15 outlet of the absorption unit 2, a first stream 3 of
gas depleted in poison and a stream 4 of water laden

with poison are obtained.

The stream 3 is injected after heating into a unit for
20 separation by permeation 5 at 50°C and at a pressure of
11.5 bar abs. Said unit comprises a membrane which
preferentially allows the CO; to pass and preferentially
retains the propane and the propylene. There 1isg
ccliected, at the outlet of the unit 5, on the one
25 hand, a gas stream 7 enriched in impurity and at a
pressure lower than the inlet pressure of the unit b5
and a gas stream 6 enriched 1in propane and propylene.
The stream 4 of water laden with poison is reduced in
pressure in a vessel 8 via a valve 4a. This reduction
30 in pressure separates the stream 4 into a gas stream 10
rich in poison, which is added to the purified stream 6
before recycling in the petrochemical unit 14, and a
stream of water 9, 1laden to a Jlesser extent with
poison, which is compressed and sent to the inlet of
35 the absorption unit 2. A purge of ligquid 11 makes it
possible to aveid the accumulation of poison in the
water circuit 9, 4. Means 12 make it possible to inject

water, in particular for making the extra contribution.



274 260 14 CO2 (Inpurity) 0 O 109 109 50 59 Acrolein (Poison) 0 0 3.6 0.05
3.5 0.03 -15-

—14-

Example:

A petrochemical unit (14) producing 14.5 tonnes/h of
acrylic acid and a gas stream (1) which 1s treated
according to the invention.

5 An absorption column (2) composed of 20 plates brings
460 kmol/h of the gas stream (13 into contact
countercurrentwise with 5 tonnes/h of a stream of
liquid water; the gas stream (3) produced by said
absorption column is depleted in poiscn (in this case,

10 acrolein) and is fed to a semipermeable membrane (5) of
polyetherimide type; this membrane makes 1t possible to
produce a stream (6) depleted in CO,, which is recycled
to the unit (14), and the stream (7)), which is purgsed
or used in other units, such as furnaces. The flow

15 rates of the main constituents of the main streams in

the example are presented in the following table.

Stream (see FIG. 1)
13 17 1 3 6 7
Oxygen (To be retained) 0 437 27 277 17 11
Propylene (To be retained) | 306 0 8 8 7 1
Propane (To be retained) 14 0 274 274 260 14
CO2 (Impurity) 0 0 109 109 50 5%
0 3.6 0.05 3.5 0.03

Compounds (kmol/h)

Acrolein (Poison)




Clains 1. A process for the purification (16) of a given gas stream (1)
conprising one or nore constituents to 5 be recovered, one or nore
inmpurities to be renoved and one or nore poisons for a unit for separation
by perneation (5), conprising the foll ow ng stages: a) in a unit for
separation by absorption (2), 10 separate fromsaid unit for separation
by perneation (5), the given gas st@g%qh&; is brought into contact with
one or nore liquid solvents (9, 12) nd intended to selectively
absorb said poisons, so as to 15 obtain at |least a first gas stream (3)
depleted in saig poisons and atﬁé%;ﬁyp Haugbstieam64)a 8adeh) gaaid first
gas stream (3) re ul'ting fromsta % Is separated in said unit fo
separation by Z@tfﬁémnéétloﬂOWE¥lSana0@ﬁvéﬁ'éﬁ@&?u?%nﬁFé§§ﬁ?EsPtolnto at

least asthird gas stieamA(H), Q%E%eéﬁdmd)ﬂelﬂtﬁyutitﬁésaﬂd aef @uiibirest r eam
(7); t he separation carried oyt in s carried out at an

absol ute pressuf&dofsetWeeRC569498 SaRd A%ﬁ&%%}dgngéﬁpéﬁggﬁﬁpe
pressure P. 2. The prosessadfiopurifijcati eomptbpiag cleered fiod lowanm 1,
characterized in that in stage a), said given gas stream (1) and said
l'iquid solvents f@ 30 12) are circul ated countercurrentwi se in neans for
facilitating the)absorptiwniof fsu dsporsendoby Bai dloirwrigibr € 23el vent s
(9, 12)9 3.The pro%%%%r%&epuﬁh;éﬁatéQﬂj(1§ﬂ1@S Ebﬁ'nggpb@agﬁone|%§er one
of clalns 1 and 2 aracterized in that it conprises a stage c) where
sai d second |iqui dPSEFEamCA) i(S)reddeed IV e§86r eSEHSRR I@dstléne

vessel (8) where 'ﬁor'o%g%%paﬂﬁt@d dottta @t lieast endi f)trh mmu d istuream (9)
depleted in said 0i sons,

isr cled part in said
absorption unit (2F°?§ﬁ B3 si Xth gaiaétre%ﬂf%lofﬂl (%eﬁé%%ess of
purification (16) a&l@bmmﬁaiyrtaﬂanrbS s&hﬁrap@egomed i Bot hats sdiod si xth

gas stigam (10) 1< 88ded, Lq SALALNIIg 08 stecan (Ol den! sheddina

i mpurities obt ai ned-i stage pro ess enploying at "l east one
pet rochem cal in said poisons and a second liquid stream (4});
and

b) said first gas stream (3) resulting from stage
a) is separated in saild unit for separation by
20 permeation {5), at a given absolute pressure P,
into at least a third gas stream (6} depleted
in impurities and a fourth stream (7);
the separation carried out in stage a) being
carried out at an absolute pressure of between 50%

25 and 200% ¢f said given absolute pressure P.

2. The process of purification (16) as claimed 1in
claim 1, characterized in that, in stage a), said

given gas stream (1) and said liquid solvents (9,

30 12} are circulated countercurrentwise in means for
facilitating the absorption of said poisons by

said one or more solvents (92, 12).

3. The process of purification (16) as claimec in

35 either one of c¢laims 1 and 2, characterized in
that it comprises a stage c¢) where said second

liquid stream (4) 1is reduced 1n pressure to at

least one wvessel (8) where it is separated into at

least a fifth liguid stream (9) depleted in said



unit (14) and conprising the follow ng successive stages: extraction of a
given gas stream (1) fromsaid petrochemcal unit (14); 15- purification
(16) of said given gas stream (1) and production of at |east one purified
gas stream (6); and recycling in salq petrochenlcal unit (14) of at |east
a portion of said purified gas stream ? characteri zed in that said

P oot on (18biZbndn] dugl¥en l%asragg%ga( @n SURLAYS 2rPipcass; Af

purification (16) I'ai med T n any on claime 1 to 4. 25 6 A pl ant for
the purificati osaftieaforpigidenugas stieamid)aceiptibsigRe SAT8ANt for
separation by perggation (5); and a unit for separation by absorption (2)
separate fromsaid unit for separation by permeation (5), 30 connected
fluidically at the inlet to a source (14) of said given gas stream (1) and
one or #HIDre sourges l(uﬁocégé; af= | ipqwlctiwmemts abh e and dmmaeﬁedmo absorb
one or nore p0|Sﬁns fOé sai d uni or eparat by per mea
t

i a ﬁ? %e 1 il 1 51, & &gg present
in 35 said gi vEragEs sStreanttiyreaiFPst tout'TE (§3 saird unPt " for
separation by ab$mepmidﬂ{(2)1®eadgedOMDe@Eedfmhﬂnﬁ(§H$y5toeamldGMnlt for

separation by p%rg§%%%gn <69 %%iggg%[yg%tléég pyr%fg&p&;on (16) as

clainmed in claim char act ert in that sard unit separation by
absorption (2) conprises at | east

onel i qii d/ gascount gESHéE@nté\ﬂn eabsagptien 1& 0ol vk C@@ﬁ&b&h@gleﬁaans f or
facilitating the absorption of said paisons in uid sol.vents. 8.

The plant for pHPﬂﬁ(ﬁﬁ% na%QGFOEQQﬂ%%W%xFW% %@%f?%%?go 8c6fet&Fns 6 and

7, characterlze@t@@e%hat one of said sources of I|qU|d solvents is a

vessel (8) connecte i.di cal ly_at Rﬂgllnletskoeamr ﬁ 8&%' g4) of
said unit for sep&r Fl P8y ab8orPtioh 25, Sthig con ec¥|on conpr|S|ng

petrochemical unit (14);

15 - purification (16) of saild given gas stream (1)
and production of at least one purified gas
stream (&}; and

- recycling in said petrochemical unit (14) of at
least a portion of said purified gas stream (6);
20 characterized in that said purification (16) of
said given gas stream (1) employs a process of
purification (16) as claimed in any one of claims .
1 to 4.

25 G. A plant for the purification (16) of a given gas
stream (1) comprising:
- a unit for separation by permeation (5); and
- a unit for separation by absorption (Z) separate
from said unit for separation by permeation (5),
30 connected fluidically at the inlet to a source
(14) of said given gas stream (1) and one or
more sources (8, 18} of liguid sclvents able and
intended to abscrb one or more poisons for said
unit for separation by permeation (5) present in
35 said given gas stream (1), a first outlet (3} of
said unit for separation by abscrption (2} being
connected fluidically to said unit for

separation by permeation (5).



pressure-reduci ng neans (4a); and said vessel (8) has at |east two
outlets (9, 10), one (9) of which is connected fluidically to an inlet of
said unit for separation by 20absorption (2). 9. The plant for
purification (16) as clained in clai m.38, characterized in that one of said
outlets I (10) of the vessel™(8) is connected fluidically to 25a
gi ven out (6)..0f said. unit _of . peat | (5 0...Jh l.ant, as .cl ai ned
in any onee{)'f cI)Te{llenlsp o0& Q?Ogha?ggﬁgﬁlégzﬁgggpn %%g{’l sal d%g%ul?rc%ed( E) of
sai d gas streamqlBin s fa pethesehamcaedniin andiadai ¢agidvenni30 dol et (6)
of said unit of ti ) ect ed Al upRdigak t N jig3lsgt of
O A pot F ochem Serdmalian 69) diss&opneshed Al updhpal kst 0a@an tiehls

one liquid/gas countercurrentwise absorption

5 column comprising means for facilitating the

absorption of said poisons into said liquid

solvents.
8. The plant for purification {16) as claimed 1in
10 either one of claims 6 and 7, characterized in
that:

- one of said socurces of liquid solvents 1is a

vessel (8) connected fluidically at the inlet to

a second outlet (4) of said unit for separation

15 by absorption (2), this connection comprising
pressure-reducing means (4a); and

- said wvessel (8) has at least two outlets (8,

10), one (9) of which is connected fluidically

to an 1inlet of said unit for separation by

20 absorption (2}.

9. The plant for purification (16} as claimed in
claim 8, characterized in that one of said cutlets
(10) of the vessel (8) is connected fluidically to

25 a given outlet (6) of said unit of permeation (5).

10. The plant as claimed in any one of claims 6 to 9,
characterized in that said source (14} of said gas
stream {1) 1is a petrochemical unit and said given

30 outlet (6) of sazid unit of permeation (5) is
connected fluidically te an inlet of said

petrochemical unit.



