esent invention relates to a process and to a pl ant
tox the S a gas mxture containing hydrogen, rﬁ i de
and snmal | anotd®®*of inpurities (nmethane and inert gasesﬁcﬁl @nﬂm
produce hydr ogen and car bon nonoxi de -ag pure pr oducts. In the conventi onal

process called "partial condensation", the h dro en segarat ed fromthe gas
m xture, after b@ﬂ&QﬁE&ﬁ)lF@B I8 Ey Hmm (CARBQN to a pressure

of about 5 to 10 bar THe %59@%9&&%%%@15@&Iwr@t§%é£ &REPi ng the
plant cold and to co g%xtureto hel o plagt of this type

i s described R Us- ,@Olzf‘”ﬂ?fg B u3ER? ’?ﬁtlloé‘as foﬁlr 98P urME* 9" %r oduce
car bon nonoxi gdeniiring ynm!lr@geh,%%?bﬁa goparide andappabdki aneenys 99% The
1g hyflr ogenhybel cimpt&rabwé Saee%néls\n ][amd? e Ygkes) am?r BddEt ted;ety) 95% The
obj ect o e nti,on, i s to_si | e y

reduci ng t%} ol}ydcrglgﬁﬁngnﬂ drl?éln %gwé@%aragt ?Qge OM q%ut still

mai nt ai ni ng 20 these Hi githpar ¢enantdianali ePgecesfuscatipd scPGBEi‘-ﬂb col um
usual 'y pl acedoatiehdertgad othéhenypdnspas aegpatrheedi stidn atthen gasum for

carbon Mnoxi dgyg g@a“sfés,i)aégiﬁnc@egea' g N2t ey EaRp0PLEGLe Of hghe

invention is 0 ensure e col dest ten}g00 turelnt lant is
above that of ef“ﬁé“@%‘ﬁvéﬁt PoRERSPEBReQS, ahM | RATyER o@%ntﬁarl ties
and car boaonopavivideyitdlede figArat 460, Tbax deasmildgestlae npLaanecoddt am nat ed

hydr ogen sepa A eB gggfra;@%a%om#yrggtg Bbié& _3§_)o§qparp@&,qantaoffl rst

stripping colum recerving the gas fromthe |:]%{ arat o neans for
sendi ng the hdddsgddRentds adeaiihed b r U8R~ 40t he pd UseR Ay the
i quid from t Heastcdwhrs egrainmingr tont pradses ondrboh umpnbériider whthhe | qui d

fromthe firstysapars 0§5% sgngPaA QuPiley 184 Q%Q-B‘x@ﬁﬁtéﬁ(al@@%r atﬂx%f

separatin re of on, NonQxi de ogen ich the
m xture |35pam¥°£ﬂ oﬁfaéﬁgedl%n c&%g Ased fjgﬁtl'?)n ?‘érnjs nt 9nto the
head of a fi rsaprsmxlp\pltngyc%%mn The head gas from the stri ppl ng 40

colum is cool ed and %‘%@t obﬁ‘&@taoﬁeﬁﬁedlﬁbéﬁeion is 3t& erﬁioiri

-separator. The |i UId on.is, sent (goia %‘?{: “58 ﬁbasellqwd
fromthe secordFed EdP?ﬁ“&tt R4 a &bl 8Fm At he
uncondensedpore$erh f-PDmtthlee sepagatphns & tePsar Wy Pslibdmﬁhﬂbawﬁ-%%base of
tlhe thlh rd zol uaneé@eh&ehe%ﬁfubee ﬁ&ﬁgmélugvemm i theal serhBpimyi de a

pl ant having a roj.nv t 0 nsi ng
wi t h any neans %’)?‘\{\ﬁfr}l ‘é‘?’aﬁ {:n\%{ﬁtl on maf éh?a %rogg%ﬁdeélp&a sone
casesto achi evéh(éorﬁﬁlﬁéﬂelWel%getFP#‘é@bveﬁOf afarPen oftiaxidedreEbagen at a
pressure great eephhstidhaireoiamipdtéd! he conventional process.For this -
purpose, the subj ect ofd g I IeN4 OBIS! 30ReRELGESS, 91 sb NEOPEAGUELT ON Of

car bon m)nﬁm de andhﬁdrogen roma gas mxture ich essentia

conpr i sest hdse thdd Ehpsealdast é:rﬁE‘PﬁE?ﬁ&ﬁé iphgh Tor%%%*sd&*rﬁq%'ﬁnéh?ﬁe
foll owi ng stepsf- teol corrdritdonald mrocess,t ovilkd tceagiaabde dydrogépartial |y

condense its- $RRALALLENGNE SOMRRHoR2EE! Plefds he m xturefrom an
uncondensed portion contal ni ng nal_n %drﬁgem n a E‘I rst hase. s gr ator: -
Fé

sending at |east one fPHERT ¢ 41Re 8d25B6LPPBR" ?
st ri ppi ng col uhydnegendersepapatiiote apgasatnact icompedatad ni ng kﬁimsé’gen at

t he headof 3phe E%%Ja%'%o%nd el ﬂllx%ﬂ dséﬂquﬁiln@n é‘dmﬁraﬂ mé&i%hQO&mn@ﬁsde and
nmet hane at the base ast_ s Que of th gpd gas
e

from t he30first sqt“h‘b i nggﬁfb‘f uﬁﬁpf"ﬁ?tomé’ s‘@go'ﬁsd ﬁgﬁt see?cﬁaﬁgerh i norder to
partial |y condefse intaml secdnst nsepanarqrhaaed |ngans -fappending thee
two- phase fl ui dlidqiiidt af£NAENS eseduiid | SdparEtan 1t ndess€shdocdlumm

containing nai nfé/d with the liquid from the first separator.

35 EP-A-0,017,174 describes an apparatus for
'separating a mixture of carbon monoxide, hydrogen and
methane, in which the mixture is partially condensed
and the condensed portion is sent into the head of a
first stripping column. The head gas from the stripping

40 column is cooled and sent into a second phase

ARG
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35 hydrogen in a second phase separator; - sending at |east one fraction of
t'he dondensed portion into a second stripping colum in order to produce a
hydr ogen-ri ch gaseous portion at the head and a carbon{hﬁnﬁﬁl@é@%@ h liquid
-fraction at the base, 3 ~10CT 200822--3 characterized Tn at the

uncondensed port.i i cycled into_th 1 xt.ure to be treated,
orw t hdr awn. eqaerars}toxz‘omngkgfdfﬂ%{cl?qtygbloarecfd%éar{;t ?Lgn i) tlllulécgf i ?stses??rfcgpi ng
col utm may beecdemin.i ritle abpeei fliicaticdonfopumthien srekerd t copundude fed
substantial | y yuy ecgar NgYi dg 2hitle Beedndl dhie £ALUThAKhhsed
met hane-richliquid at the base of the colum. Optionally, some o ti@
gas from t he Fa5tstorpsirempihgy EbrekmPhBFeasgParazor égstfeshrimtst this

t hehydr oggn- idade gas +q@nidg fd e tdign fi rst phase separatoris sent into a
permeation unit or an adsorpti onagni and a carpon- nonoxi de-enriched gas is
s&'ﬁiﬁ

sent from t heper meat i G uAPi€Gk iRFeIfRt 1RAYBNERENgAS AbS&Urlst o be
treated. Al t erpadvivid ya poartohaviegheadl gasr f innesbeént Stostr ithaingircol um
is recycled into the, gas mxtureto be treated w thout passing_throu a

per neati on urﬁq}eor or pt ?Sﬁ’un?’t.Zd?elfsé%%é}org%ssm’gﬁof P¥e H% re be
treated ishiglefnigemterqgy. of separation is entirely provided

byJoul e-Jhomson expanglon alehBEofl HLAY TLXydsiphiis;§ Nepaparaldis. does

not include expansion turbines, evenfor expanding a cycle gas.2 S is
not the case,tSARNIFVE Heewpkess BYdEpEPBt F6FOVELYr GPiddd® Wpteddy & hange

bet ween t he qmo?e_tﬁ eat0 deptegatied b &F youan ccldtlUbBraghelyif ecting
into one of the colums orby neans of a refrigeration

a cryogenic | iqui
cycl e using éﬂﬂ%JFHHGHHdﬁﬂﬁ¥#Q?%ﬁﬁ%ﬁt.-CIhermﬁse, t he uncondensed portion
from t hesecond phase Eepatiatsr poepobe , exjendsdbjact bfir lihee. iMvearisiord 5%
and preferably, % m e kr i . 4nt he
second p%gse]ﬁkqéé%g§é?%$.%gge%2¥a6§§¥5gﬁga%?x?érgg%§g8e§F$§§%é£ é%h ai ns
| ess than 1%hidiegrn from @ gag mizooze- whichhe sasadt igds wicamprfdest
stripping colyfakdmay Nt aisiiphekbwees 6038d SRXthydeogen-RAd Rf&Lably
bet ween 71 and 74% hydrogen. The base |iquid of the firsf stripping col um
5 may contmIFQﬂRR&ﬁﬂpgﬁéhﬁuﬁ@%ﬂ@W%%%r5Bﬁpﬁbnxide and preferably between
98.8 and 99. 1% car-borcdBIning dehe Thassullj:@airedftd hse i Breatean sios s sto a
pl ant fog t he_pr,od tioq}qi caer@.nDnoxide and hydrogen froma gas m xture
whi ch es 8nti%iﬁ%}%) rf¥ELt hest two 10 substances and smal | anounts of
met hane and i npuri-ti esgpatetinang compiéssag: pordifonr sef héae exichiamger, a
first phase sgpafatQr i trl poi C s reans Sfar ! e gas
m xture to be_treaégduP%O%H%%%ﬁiﬂﬂéﬁgéw%xghgggépgﬁ 5%ﬁ§§%¥¥¥#d%§ﬁ%%ducing
at | east someilbfd thierodPharea3ePd%@tPE/into the first phase separator and
for w thdraw ng ther efddimy Jas€QeasROIdnONEfree6eshi alfl Y HeO i ddiiged
hydr ogen,,_and_a Iquid ortlonf,ne ns for, sending it | east one fraction of
the Iiqufd pd?ioP™0 ihb Phe fFdERtppPig 0B R FOIMPt hiPaw? TSt her®f rom a
|1 qui d cont aipropami al gasarfiraw timmox¢ ctet aiwlingt hgdepgena ateddred Hessad
exchanger, a C se ator,,: a.sec L L1 PRI | , for
sendi ng at |é§§t9§%n§%§%ﬁFhéﬂﬁ%aé d&s Jfgn??%8§§§?s?bggﬁﬁgﬁyﬁg cd T
monoxide and methane at the base of the column;

head

- sending at least some of the head gas from the

30 first stripping column into a second heat exchanger in

order to partially condense it and to form a two-phase
fluid;

- separating the two-phase fluid into a condensed
portion and an uncondensed portion containing mainly

35 hydrogen in a second phase separator;

- sending at least one fraction of the condensed
portion into a second stripping column in order to
produce a hydrogen-rich gaseous portion at the head and
a carbon-monoxide-rich 1liquid fraction at the base,



25 colum into the second heat exchanger and then into the second phase
separator, nmeans for sending at |east sone of the condensed portion from
t he second phase separator into the second stripping col lﬁﬂp @Ed-‘- for
wi t hdrawi ng a hydrogen-rich gas and a cargon 30 nonoxi de*rV¥c mfrom
the second stripping caolunmn,, characterized in that it conprises neans_for
heating the ngg’@cﬁfsc%ﬁ‘dﬁqeéjn ¥ orRdthe ¢ r YPCRRdERSSEpRPELAPD TFife WAHEMY may
conprise a purdrid catddyrlenl unihtehd teansmigtusendisg Be | easlatzs@e frthe
base liquid fram.the first 35 stripping colum into the head of the
purification ddi At neans for withdraw ng a carbon-nonoxi deenri ched
head gas and a met hané&tenteadedsbase df quhd. 1iqaid Of£Adt P2 from the
Preferablyg t Lqui.d . f h n e r i.S t-. nt.a the
head of thfé srel;?(#r#c}:q s%%lr}gr}? {r%é ch?%ﬁrnﬁﬁ %ﬁ‘? %sean% rrayf%gérprhi Zlqr;efe%n%%o?p
separating aS@eslusn pénmesidesh b gusuhypre osubstans ikdd ysepdrag esorthast t he

head gas fromygfhefidsStast £HBPHRGL W HMEHaNHARRN | 838t aSAER Hnd-N8 ch
uncondensed portion fromthe firstphase separator into perneation or

adsor pt i onsepadri@iich afedie Raiis YasthRi¢RF#%ed in order tolOproduce a
car bon- nonoxi de- enri clgst igag fInaCtdsie @hdoR@nBelar gaendirdg tthies firant i on
back into,the mxtureto be treated... The ant y .conprise a refrigeration
cycl eusi nbban Sdrdotisus Croelfuﬂrber(%r?t fﬁﬁﬂ(ﬂr a rpar ﬂi%gﬁ%n(fﬁqﬁaar%ffo €
sendi ng an unduyterssed miait iges feantdgefeonnthphide sse phiastcors dpema tdwe
turbine. In SO’Efsncé‘éEé’ i&% férgérﬁ\%%ltﬁ%h”gﬂ?f’{ug‘t& da%?SQSEBFEg\éEoﬁ NG
condenser and e second strippirngcoldnmm does not” have a base€

reboi |l er. 20Tha&nsead gearbenmmeonmexidesensichegi rdpTolidmeaeptal Svome tied

wrth the hydr QuafddGibasm GO A ES8EEERT (AL tPHASS ERRARILmMURSIFEam of
t heperneation unit or adsorption unit. Only the carbon-nonoxi de-enriched

gaseous p Pti diP ik ttrﬁﬁ?q’eé%ycl ed i nto25the charging gas. Optionally, the
head gas fromthe firSiligdpmiiniglop] usbmeayobe thecyiséed igafs0 fhemsttid i ng
gaswi t hout passing through the (eat ion _uni r rption _unit. 30/f the
pressure of t?\fé'rs%arstlrnlgf%rﬁ‘& u‘f‘gﬁiugn h%%hﬁﬁgﬁﬁ%?gt %g%gnfgi&lree geansef%lyx ot e
separ ati on maytdhéeriomeaeetbyw Joudet Thassdngekpanvigbn aoperireadtiart iunglt
mxture. | f this. iaqjg}ﬁ%pg' Gass,. sonme of the energy ofseparation is

provi ded ba heat exc SI?;?lreH}Eet ween the35starting mxture and a cryogenic
liquid an@Por by neansdf the Sregmieeiof Ehe| BigEHKg &R be treated is

aut ononousr ef IHigaf anthd hen@kgpt oft)s <HAMA iSh NBENEnt ke $QNPIrdF iddeasy sone
of the head g the first stri T 20 | umm into

fro in 300 C 02 - 6
the per meat i o BH SULEIAGbroKRpaP AT o frdliRs, STATE LB THEHHE o XethSH ¢ b
t he carbon- nonhe desparathes desonst pintiode axgaasiopanmidcdmesgcyectemg at
| east sone of Qgﬁﬂ f irst stripping 5 colum into the gas
m xture to be ftCIrlgat ) %ﬁg{/q{%&nﬁi%&éh refrigeration cycle using an
aut ononoudSr ef ri ger antLf IHhihi EscheE, thige GAREOfSOBE r PHelthei GRELTY 9 t ed

to the col destsqititatofort NEs PEOEEEGed B CReA® EkRARBgRNEtddmP Al Yas
(approximately 10% of the initial gas m xture. | me of the processes

n so f p
according to thes nEPorPe i fTPELRA |3l neB¥RICRLC cddiTWitt 9% tRY be
treated down timjelindsa pteyogersly iiguidanpatat vhe of kthe klmiss or
sufficient for_the separ tion gﬁocesg. J_O/eracl ldlet h& irﬁ‘ve%%”ea”& nomo
correspondi ng ]?36 TR2PI &4t Hct ﬁilﬂa 25 PRe GHTVEht THH'Y s appro&? r%r?elf?/ 120
| ess t han3Phatreffridergntocesses known for this separation. 20 Further
characteristics and a AJESe of i ! g || er om
the description whi chq?ltgﬁ oV, gi v%ﬁr?mﬂgéﬁe éé?ségn%e Ef%'ﬁf e agfglg%edtﬁé
drawi ngs anong@efRrh:Phase RrRANAtRr MAY doe af¥BABAPAgiRNE BRFRENBLe of 25 a
separation operation g mo&t 9U58,2and b AN AN howi Rgsthaorr idkci ghe of a

separation operati on according to one enbodi nent of the inventi on.
P pndxture to be % i { g%e second phase

reated is sent 1into
35 separator.
Preferably, the mixture to be treated contains

less than 1% methane.



In thé systemillustrated in Figure 1, a 30 synthesis gas mxture 1
cornt ai ns residual nethane, as well as hydrogen and carbon nonoxi de. This
ntxture characteristically contains 50 to 70 nol % of hygr@ C, 45
nol % of carbon nonoxide and 0.2 to 0.6-mgl % of net hane, vt gi tTe h smal |
anounts of inpurities, 35 Th as mxture tp be treated, available at 60
bar, passes al ong theél§ n}ée%?a a8Si é’%o eedtf{'BS‘é BLEBEPANGr £odfumn Tay

appr oxi mat el yonltZhiG i beth@eexclEangandD, 8hkonhylirohent dmdvesrepstdlalyy
condensed. Aﬂét?vue'edr* f_[flcatﬁ(ﬁm@g,ég%]?(gfe;lfactl on are withdrawn fromthe 3

0 0 CT 2002 “TirstT phase or°A. The gas fraction contains

most |y hydrogen and i®hewabaed updquid heffithet Bkestngérippieboreobwnmg sent
into a peeneati.pn [ i o] e cgs beg- gy der b ghqkesidye 4
and a puré S%AQgrggglﬁgﬁgr\r,r%%%egﬁ %u%gg a?é?%%]bar. Af(i rg?b%ﬁgél i%%?d
fraction, comléﬁﬁﬁrrﬁgolrmibﬂwqr%r%ée% and 23r béncabheni Benoxgidexpanded in a

ya![ve'E hi nhorgerft?hreﬂ;f .@efhb egltespr%hean%ﬁ@n%m? oc%gce&llg;@_riﬁt s%péytl{%rety
into e head. o e fir sfrippin col um a ar e ash gas
contal mng. L JE et ont B Gat e moB e i Al RHST SIS e honer

D. All of the | iggyi dnfrting fwioieh hiesseoltingl B atcomparisaS, whesb itwo
conpos o, B! Wik MlarfALOMETRRN §0ubinks LICRPHRANI, Bl T ZGand Seont

into the a purification co at as the on b the
colum, in orde nlampr odueeriskndead gas, pure carbon nonoxi de and, at the

base, a rret hane- enf i gheg 4 Ghile IDEnSRERSN EORYNAI® PHULd hehaserdi aui d

20 contai ni ng nethane and, heavy inpurities, are w thdrawn, resgectlvely Vi a
the lines 5 a@hdf?rsincStheiPRENGp GH UMY eRERASgefOD. qFokiny gh8enid@%ire to

be treated weiiktorde tavabkabt pedtea Migh terOUEh rResEEEE, dtchandélr pe 25
possi bl e dis ensg Wi th _any neans

o] of refrigeration_.since the heat |osses
Bre compirsalfiTor T8y tAETSHNCAMorRon [ERPECESII (He GAE (GHST rdated. |
this is not tiextoase, anopansthe rEirsger gthawe (i sgpatradvorof anidqui flox
nitrogen at th e exch [..Qr i pen .
refrigerati or?pl(;etyrg%gfﬁg% {{ﬁ’aetqfelén - -6ag%ggfgr_raggﬁ{égggﬁedéj%%é?ﬁaalsl tem
The base of t¢rnEt¥sipd nfvesiogen B and thelbayvédofremielgrur i fegarsi ofPEol um

C are warmed dynhaid i altl Y188sVarfld zitRgctiibnt hes exaiangequlq g;t@rﬂéwi d
fromthe_first trﬁ¥ starting fromthe base. The cgrbon-nnn xide-rich

resi dual 28as Ptnth§ fsrt&‘rﬁﬂgﬁél%e?’ﬁ%‘aﬁ“f‘orf%i YiEhdrawing RedeiFel 62 coni ng
fromthe strilpipguigd codnnad i g regsdnpyesaedohymbhexide and methane;

. a second heat exchanger, a second phase
separator, a second stripping column, means for sending
at least some of the head gas from the first stripping

25 column into the second heat exchanger and then into the
second phase separator, means for sending at least some
of the condensed portion from the second phase
separator into the second stripping column and means
for withdrawing a hydrogen-rich gas and a carbon-

30 monoxide-rich liquid from the second stripping column,
characterized in that it comprises means for heating
the gaseous portion from the first phase separator. The
plant may comprise a purification column and means for
sending at least some of the base liquid from the first

35 stripping column into the head of the purification
column and means for withdrawing a carbon-monoxide-
enriched head gas and a methane-enriched base liguid.



300CT 2002 8 conmpressors G E respectively, and re-injected into
t‘hechargi ng gas.As a variant, the flash gas 6 may al so berecycl ed upstream
off the perneation unit F (stream 8' 5instead of 8) after h@v['g m
conpressed. This process nmakes it possi lglﬁ to achi eveconpl et Eﬁl; n
recovery and to obtain the hydrogenat a_ hi gher pressure than that obtained
usi ng t heconventi onal P¥afeRieasl nol fhe ghigudd tfeom| &he | seraedt iR@S@ o t hat
inFigure 1 apdaddtun the soht ovhpg ¢htf aeaaces e headaassEFspide first
stripping col u%reB(cont ai ni ng approximately 100 of the gas m xture to

be treated) i< Nsent into the exchanger D but into al5second exchanger K
Wne(rje itdcoo:cs to a t'H[mepaautenm;]y 208ptrhser teanso feaveeparhitdnby a
condense Afterseparation in a phase separator H.__a _gas port.ioncontaining
TSty hylrodtar 1o vReHIEA T+ neP cRaRaRBERRR clhsangadtin ST e (or
two turbines dfh skeei bepdOgnad throm vicherefliupt i atrippérnghandemn KaradwoD

andwi thdr awn Al foadhesLhdube RL! LABHHARGERE LRIASEHEAAAE Alpdt e LoD a1 ni ng
mai nl y hydrogen and carbonnonoxi de, is expanded in a valve, in order to
reducei ts pr d8WAR, FRPIFFOHuUcedNtAt 0 PREMEBAAOHf a OfecorRPSRERE PR ng

colum | at 4sdyHratasord hewealsy fendst o%aseh@éireg- miR&d | QW dogQBkNg:drom
this sec Bd colu |, which bs pure carbon mgnoxide, is vagorlzed in

t hesecon ex&f?ﬂfgg?e K2 nfREAOH PANCKE s e TS HBRoxFH_EbHPRg 3R t he
head of the pugads cadbromendiwen thidwdraediovp ibadiheirkohangermixiamnte

wi t hdrawn at ively, the two streans of carbonnonoxi de fromthe
colums C ancf?? %rréa?%e:éér%cgbvered atdi fferent pressures. For exanple, the
liquid carbonmonoxi deTlie oplehnd corumrdmprisde apunpédigndataporieeBsat K
&t 'hi gh_pr eSS s N@nheat SRsnsedt 2etzg ool Vaioeoel kavsiaRd dipyin the
exchanger K, mxed wth the baseliquid fromthe colum C, containing

met hane aAd t#R2DS 3 ¥pp Gepdighpy ary HRR/ANIIRHIRG t iIRRTTIRR mekEep i ™% he
first exchangsgcdhd@nshawd hekparaton iheol the FurBbMeously, in this case
sone of the head gase]ta‘{omthe first ri pping,_ columm nay be recycled into 5
the mixture to be tr eﬁoﬁ?tgﬁsﬁscoﬁ;é}ees ToRt st 5lBR&n§o§§lﬁl‘§7¥a %t a
separation stregt [haveot b sheadt iansgdendwr penteathen sepandt i strippindg may
be repl aced t raty upit -1~-300CT 2D02
CLAIMS 1. Pr géc/%ggm?g?&étﬁeﬂ(g?oﬁg%i %‘nb%?ecg% 8%11.%‘5h0xi deand hydrogen from a
gas m xt8Pe to be trcEredhghidc RS sdmaomal the cdiptstsestERBRANBWCSLlBR ances
and net hane, tf8, PLAGRSSHEOMAKY NGithe {1l | eMidIG RS ch c88ki Neorhitgy 9as

m xture to be treateg1 (2)_,s0 asto gartlally condense it; - separah&g a
condensed portidh ofhehe Tisdtur eRBRFEM SFPFFATHensBRS bBF#Fon %ont Hi%i ng
mai nl y hydr ogesumeat £o1m Stunjhaser s ejparcatpari drAh) uaisendriigy athkeass riose-
fraction of t n L on._ i a fi Strl pRI o) ) 10 order
t opr oduce a g@%‘f’?ﬁ%%i%ﬁ%%ﬁé%i ﬁ?‘%‘gz’ﬁ%PéE?ﬁE’é‘t L'Ltshe e@ﬁd%é%%%%#%m and
a | i qui d2fbr actherclargbinagi g@s car bonnonoxi de and net hane at the base of the
colum; - sending at |§asiosolByOf the hegdagas Jfalom Ehghi I $heSt rEPPAAY
colum (B) into a second heat ‘exchanger(K)-in order to partial]y condense
it and to forfhrEPERWN pRASETR| HRY: PSRFEEIY LREOt WS RIS FINH d93%t 0 a
condensedpor tyDihawe apawrcerdensréonght i ophé ontivMat il Nl whyerogep in a
second phase s(??ara\gor (lgl)l'- sending at | east one fraction of the
condensed25pA TP FH® Wktond stripping colum (1) in order to-produce a
hydr ogen30i ch gaseousIfothéoprassthe bdéadhanddacarian-mionoxialets ilehghi qui d
fraction at t e, r LZ Ln that t d I '

war nedand recé;}g?g@ﬁi n@?)gt ﬁ’ﬁ%ét%ﬁ%*?’é{ %g tsre‘%%[fégzﬁ% W&%%%diéé’r ocess
accordi ng to oy afemlie-Thompor hespansiensofietbf shertingi aiktyeei.on fromthe

first strippingcol umr{Binig $8NhJttihed PabS i 68hbORFCAUHEMAL) gy NGEder to
produce substantially pure carbon nonoxi de at 35t he head of the colum and a

met hane-ri ch $¢RRATFALENt HehaBECHLdeRe Byl iRRB. HAGaGe abESWERRg tea ai m

1 or 2, B8 whiehsoi®g Ohikber&eaddyas criodenie fliilfiii StAndPBNDEoheansB)
and/ or at Ieas% sonme of the %drp en-rich, gas 300CT 200@ - 11 comng
fromthe firs?tphale sEPHFHIDTAFLoRentCYRtD a PeIHBati ¥R unfRtopogpus

adsor pti on untéfahgeprawar bonnmonoxi de-enriched gas is sent fromthe

permeation unit or a rpti-on.unit into the_gas mxture to treated. 5 4.
Process accordi ng tod@l? i h ,ntl nAKi cﬁmg%ﬁésgf T%%lzl(%ea%’rgagggfj&%gt h% first
stri ppi ng col leastB)same refydihed haad tdes gdgom xthe e ftiorslte strdppingi t hout
passi ng through a perneation unit or adsorption unit.



5. Process according to one of the preceding 10 clains, in which the energy
of 'sepdration is entirely provided by Joul e-Thonson expansi on of the

starting mxture. 6. Process according to one of C ains t ; thich
some of the energy of separation is provided by 15 heataéQc[ﬁgﬂ—gezolg]etV\een

the gas mxture to be treated and a cryogenic liquid, or by injecting a
cryogeni ¢ | i g@lammt dngre BRet HReEBEHRH]Y T PrastyPEbr FieRpradicie of

Cainms 1 to 4@, tRidhgeR SUEPf miRederandy oheseRaRIN-AbrckiRiLvi ded
20 by nmeans of g refrigeration cycle us%géan aut ononous refrigerant. 8.

Process accoffmghes TS HRP Tor e Phi HE2REohPri Loy %Stdp of
expandi ng t ha eazongdemnsed Motheorhdadmytbe fwmwndhehater sepatatippiftd 25 in

a turbine.(J). 9. Pr.ogces ccor di to one t receding clains, in
whi ch at ?‘rostco broft %oescr%aéxt % #&%{tb%r? &e%l%e% ?’ge%e%(?‘ into the second
phase separator (H). It0.m&¥ anompoisehe prefiuicyematioin caybbe mshowi de and 30

hydr ogen fro ) Xt MU ssentially conprises these two
?ﬁﬁ@dﬁ& A6 U G 46

subst ances a anounts °of nmethane and inpurities, the plant

conprising: . a firstIthedthisclkasfer (e aseref ppefeigaratdan @@, a

first strippingicdmMo BtheMapsdbat 3pagf0l bRY the gRsdBsd ur iixpe

treated i‘ﬁ tg&ﬂfa‘lstgfﬁ heat excg%n er., mea(ns 10, 2 fca;ylgl—:ro)ducoldgg t | east
sone of the g&% i xtur &t Yhe G "Hﬁgfstee eparttlor &hhd %

wi t hdr awi ng tihgnefalonyas gaisenise portion, essentially conprising hydrogen,

:and_ aliquid 5 10 %15 %%ngeS_ 30(% 35t:h?ét Olp%o%e-lz-s%e;)soz aé:%ox%i r}# %cocortﬂ,leng to

aim 10, 11, 12 or I3, conprising a turbine ( and means T or sendinhg an

. invention, it is no longer needed to cool the gas to be

) treated down to -200°C as previously -~ a temperature of

15 -175°C is sufficient for the separation process.

Overall, the investment corresponding to the
plant according to the invention is approximately 12%
less than that of the processes known for this
separation.

20 Further characteristics and advantages of the
invention will Ybecome clearer from the description
which follows, given with reference to the appended
drawings among which:

- Figure 1 is a diagram showing the principle of

25 a separation operation and

- Figure 2 is a diagram showing the principle of

a separation operation accoréing to one embodiment of
the invention.

In the system illustrated in Figure 1, a

30 synthesis gas mixture 1 contains residual methane, as
well as hydrogen and carbon monoxide. This mixture
characteristically contains 50 to 70 mol% of hydrogen,
15 to 45 mol% of carbon monoxide and 0.2 to 0.6 mol% of
methane, together with small amounts of impurities.

35 The gas mixture to be treated, available at
60 bar, passes along the line 2 and is cooled to a
temperature of approximately -175°C in the exchanger D,
from which it 1leaves partially condensed. A liquid
fraction and a gas fraction are withdrawn £from the
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Thomson effect on the gas to be treated.

If this is not the case, a means of
refrigeration (injection of liquid nitrogen at the cold
30 end of the exchanger or an independent refrigeration
cycle like that in EP-A-677483) may be added to the
system.
The base of the stripping column B and the base
of the purification column C are warmed by partially
35 wvaporizing, in the exchanger D, the liquid from the
first tray starting from the base.
The carbon-monoxide-rich residual gas 4 coming
from the permeation unit F and the flash gas 6 coming
from the stripping column are recompressed by the
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recycled upstream of the permeation unit F (stream 8/
5 instead of 8) after having been compressed.

This process makes it possible to achieve
complete hydrogen recovery and to obtain the hydrogen
at a higher pressure than that obtained using the
conventional process.

10 In Figure 2, the plant is identical to that in
Figure 1 apart from the following differences:

the head gas from the first stripping column B
(containing approximately 10% of the gas mixture to be
treated) is not sent into the exchanger D but into a

15 second exchanger K where it cools to a temperature of
-200°C in order to leave partially condensed. After
separation in a phase separator H, a gas portion
containing mostly hydrogen is warmed in the exchanger
K, expanded in a turbine J (or two turbines in series)

20 and then warmed up in the exchangers K and D and
withdrawn at 6. The 1liquid portion from the phase
separator H, containing mainly hydrogen and carbon
monoxide, 1s expanded in a valve, in order to reduce
its pressure, and introduced into the head of a second

25 stripping column I at 4 bar, as the only feed to the
latter. The 1liquid coming from this second column I,
which is pure carbon monoxide, is wvaporized in the
second exchanger K, mixed with the pure carbon monoxide
coming from the head of the purification column C,

30 warmed up in the exchanger D and withdrawn at 5.

Alternatively, the two streams of carbon
monoxide from the columns C and I may be recovered at
different pressures. For example, the 1liquid carbon
monoxide from the column I may be pumped and vaporized

35 at K at high pressure.

The head gas containing mainly hydrogen is
warmed up in the exchanger K, mixed with the base
liquid from the column C, containing methane and the
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1. Process for the production of carbon monoxide

and hydrogen from a gas mixture to be treated which
5 essentially comprises these two substances and methane,
the process comprising the following steps:
- cooling the gas mixture to be treated (2) so as
to partially condense it;
- separating a condensed portion of the mixture
10 from an uncondensed portion containing mainly hydrogen
in a first phase separator (A);
- sending at least one fraction of the condensed
portion into a first stripping column (B) in order to
R produce a gas fraction containing hydrogen at the head
15 of the column and a liquid fraction containing carbon
monoxide and methane at the base of the column;

- sending at least some of the head gas from the
first stripping column (B) into a second heat exchanger
(K) in order to partially condense it and to form a

20 two-phase fluid;

- separating the two-phase fluid into a condensed
portion and an uncondensed portion containing mainly
hydrogen in a second phase separator (H);

- sending at least one fraction of the condensed

25 portion into a second stripping column (I) in order to
produce a hydrogen-rich gaseous portion at the head and
a carbon-monoxide-rich liquiﬁ fraction at the base,
characterized in that the uncondensed portion is warmed
and recycled into the mixture to be treated, or

30 withdrawn.
2. Process according to Claim 1, in which at least
some of the liquid fraction from the first stripping
column (B) is sent into a purification column (C) in
order to produce substantially pure carbon monoxide at

35 the head of the column and a methane-rich liquid at the
base of the column.
3. Process according to Claim 1 or 2, in which
some of the head gas from the first stripping column
(B) and/or at least some of the hydrogen-rich gas
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monoxide—-enriched gas is sent from the permeation unit
or adsorption unit into the gas mixture to be treated.

5 4. Process according to Claim 1, in which some of
the head gas from the first stripping column (B) is
recycled into the gas mixture to be treated without
passing through a permeation unit or adsorption unit.

5. Process according to one of the preceding
10 claims, in which the energy of separation is entirely
provided by Joule-Thomson expansion of the starting
mixture.
6. Process according to one of Claims 1 to 4, in
which some of the energy of separation is provided by
15 heat exchange between the gas mixture to be treated and
a cryogenic liquid, or by injecting a cryogenic ligquid
into one of the columns.
7. Process according to one of Claims 1 to 4 or 6,
in which some of the energy of separation is provided
20 by means of a refrigeration cycle using an autonomous
refrigerant.
8. Process according to one of the preceding
claims, comprising the step of expanding the
uncondensed portion from the second phase separator (H)
25 in a turbine (J).
9. Process according to one of the preceding
claims, in which at most fS% of the mixture to be
treated is sent into the second phase separator (H).
10, Plant for the production of carbon monoxide and
30 hydrogen from a gas mixture which essentially comprises
these two substances and small amounts of methane and
impurities, the plant comprising:
. a first heat exchanger (D), a first phase
separator (A), a first stripping column (B), means for
35 cooling the gas mixture to be treated in the first heat
exchanger, means (1, 2) for introducing at least some
of the cooled gas mixture into the first phase
separator and for withdrawing therefrom a gaseous
portion, essentially comprising hydrogen, and a liquid
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liquid portlon into the first stripping column and
means for withdrawing therefrom a 1ligquid containing
mainly carbon monoxide and methane;

5 . a second heat exchanger (K), a second phase
separator (H), a second stripping column (I), means for
sending at least some of the head gas from the first
stripping column into the second heat exchanger and
then into the second phase separator, means for sending

10 at least some of the condensed portion from the second
phase separator into the second stripping column and
means for withdrawing a hydrogen-rich gas and a carbon-

P monoxide-rich liquid from the second stripping column,
b characterized in that it comprises means for heating
15 the gaseous portion from the first phase separator.
11. Plant according to Claim 15, comprising a
purification column (C) and means for sending at least
some of the base liquid from the first stripping column
into the head of the purification column and means for

20 withdrawing a carbon-monoxide-~enriched head gas and a
methane-enriched base liquid.

12. Plant according to Claim 10, in which the
liquid from the second phase separator (H) is sent into
the head of the second stripping column (I).

25 13. Plant according to Claim 10 or 11, comprising
means (F) for separating a gas by permeation or
adsorption, means (8’) for sending some of the head gas
from the first stripping column (B) and/or at least
some of the uncondensed portion from the first phase

30 separator (A) into permeation or adsorption separation
means, this gas being mixed in order to produce a
carbon-monoxide-enriched gas fraction, and means for
sending this fraction back into the mixture to be

treated.

35 14. Plant according to Claim 10, 11 or 12,
comprising a refrigeration cycle using an autonomous
refrigerant.

15. Plant according to Claim 10, 11, 12 or 13,

comprising a turbine (J) and means for sending an
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