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WO 2007/000545 PCT/FR2006/050468 Method for simultaneously
producing hydrogen and carbon monoxide The present invention relates

to a process for the 5 simultaneous production of hydrogen and carbon
nwonexide ocansldo an installation for implementing this proeessrrRtoeessesss
for the production of carbon monoxide and hydrogen may be divided into
two parts: 10 - generation of the syngas (a mixture essentially containing
Hize EH 4,002 a0d N2)ATONG the YaHays dndYHEaLBMaaSs carbon
production processes may be mentioned, cf;team reforming, partial

oxidation, autothermal reformingfné’t%.cf%% Which steam reforming may be

15 considered to be the most important process. Depending on the

corpositionsetthe mixture-tobe reformedssteam refopningds drequantly-he

preceded by pretreatment steps, esp ci%{l a hydrodesulfurization step, .
S B S P chion S0 Dok e

ifdiCated, e exprEsdion teyiyaEeridratGir Wil et er all the sapss -

resulting in the generation of a syngas, the expression "feed the syngas

gengration, unite fwith.a, fluid) of ssend (@, fluidy to thefeed fgr, the syaoas 4

%%?eratlon unit" will mean that a fluid, 25 some or all of the constituents of
|

& RAFPe Tithe Sy figds: 98 defivErad 1 SaidPurfit Among fluids feeding
the generatignunita mMertion Mdyin perticidar benadetoftheessentially

hydrocarbam feedstockohydregen fas.feeging the degulfiization steRyious
oxiging flul for e 30 prerefonming a0d 110G S1eRs.INSYENG e
water vapor-and tarbon dioxide: and pufification of the Syngas. The main

stRPtRerecf Sdrer pritFary détaboriation, ipteHdeB 8 Femove Uss MivsreRl
the CoOZrdontgined i:the syngaswiontng fronethe geperatianrstep,said be

%%ﬁg¥55@88nge%%a@ﬁguhost important process. Depending
on the composition of the mixture to be reformed, steam
reforming is freguently preceded by pretreatment steps,
egpecially a  hydrodesulfurization step, and by =a
prereforming step. In the rest of the description,
otherwise indicated, the expression "syngas generation
will cover all the steps resulting in the generation of
a syngas, the expression "feed the syngas generation
unit® (with a f£luid) or "send (a fluid} to the feed for
the gyngas generation unit" will mean that a fluid,
some or all of the cecnstituents of which will be in the
syngas, 1s delivered to said unit. Among fluids feeding
the generation unit, mention may in particular be made
of the hyvdrocarbon feedstock, hydrogen for feeding the
degulfurization step, oxidizing fluids for the
prereforming and reforming steps, including water vapor
and carbon dioxide; and
- purification of the syngas. The main steps therect
are:

e primary decarbonation, intended to remove
most of the C0; contained in the gyngas coming from the
generation step, said decarbornation in general being

obtained by scrubbing the syngas with amines;
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obtained by scrubbing the syngas with amines; WO 2007/000545 - 2 -
PCT/FR2006/050468 (r) desiccation/secondary decarbonation, often also
called stripping, during which the gas is stripped of its water and of the
residual cavbensdioxide. This step is carried out by passiagrthergass@ven 468
an 5 adsorbent bed. The stripping unit generally comprises two

adsorption bottles operating alternately, one being in adsorption phase
while the other jgn ; countergurent deserpiion eregenerationphase sEhe.
rge?egneratlgzrggs used durin thl% regeneration gh%%e 10 must be 99/ and 3
free of cat io%d%’;?ﬁ aration; ¢ensis '?“nctfg in ge%e?raqsof F- S
|oW-térhperatiretreatrertt by aheryauehicipiotesstivar cold bokjifor This
preducing sarben-menaxidgand hydrogen: {androptionally gamixtare=ef  an
the two) at flow rates and 15 purities required.by the . |
B LSS (80 Ry MRy eBe e
dreUNBESiTARE HPthedprotitess BBfveied 10 thRldHiStRis; But 486 abe1ne
nanzereamount abhydraogensand carhai enonoxide whichiase entrained in

in 20 these.tail gases. Jhis impairs the,efficiency,of the .separglion unit. ;e
Usually the separation is carried qut by scrubbing with liquid methane,
WA ke s iPPosgibfe t6:06fhin 95 Hife cadén rﬁ&%ﬂ&g Wity Phase
receverysicldpossiBlytapo 09%s; hybroyeh] treicirbon monoxide
content of whicly genesallyvariesafeyv pparand 19, ang-a methanesich a
aste gas used. as fuel. 30 Anather solution consists in partiall .
R e s of SyrooasTh oract 16 pioMtied TS carboacsondide °
g puréRifdrodett togeterita FaSAGaEs AP aToRSHrétreWasieven
gasessentialhnedmposediai€Er and L HAcalsovcalledea filethane: pargeand

gas-yhendthe 3a.pirpgen contgnt ofthe hydracarhop feedstogh 1,100 the
separation step, tall gases are produced. They contain
the elements that are undesirable in the products
delivered to the consumer, but also a nonzero amount of
hydrogen and carbon monoxide which are entrained in
these tail gases. This impairs the efficiency of the

separation unit.

Usually the separation is carried out by scrubbing
with liguid methane, which makes it possible to obtain
pure carbon monoxide with a recovery yield possibly up
to 88%, hvdrogen, the carbon monoxide content of which
generally varies a few ppm and 1%, and a methane-rich

waste gas used as fuel.

Another socolution consists in partially condensing
the flow of syngas in order to produce pure carken
monoxide and pure hydrogen, together with a flash gas
and a low-pressure waste gas essentially composed of CO
and CHy, algo called a methane purge gas. When the
nitrogen content of the hydrocarbon feedstock is too
high, it is necessary to add a cryogenic step for

denitrogenating the CO produced.
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high, it is necessary to add a cryogenic step for denitrogenating the CO
produced. WO 2007/000545 - 3 - PCT/FR2006/050468 Processes of this
type are described in EP-A-0 359 629. To reduce both the operating and
imgestmentoaasts of carbon monoxidesand/or hydrogen peatduetionosnits isss
a 5 constant preoccupation, as is improving the production yields and
quality. Thus, EP-A-0 790 212 describes a process in which a fraction

eprighed with residual methane isrecycled 1o JQsthe feed fiyicysa ag tg oq

reduce the specific consumption of hydrocarbons per mold of CO
produced. Moreover, regeneration of the stripping unit uses a gas that
rgst bedngandfreé oftdarborrdioRidends krdampeasesntirethydrsgenh of

praduced bythe.cokdbox, foontainipg-rte-1 melde ef CQ)ds usad-as is a

stipping, fedeneration gas, and then sent o an adsorbentbased (BSA); o
purification uriit before eing taken {o the final- 20 consumer. H}8wever, [

thid BSREDGRIS dB&igridfor the direct production of hydrogen meeting the
consumer's purity specifications, it is no longer possible to use this 25 gas

ag[ggeneralion gas, exceptiordrawing aif a portion of the profucion., 5
and reducing the hydrogen yield of the_installation. Also in the case in

wWHiEH B o S mbnoRide My drogen® 36 rixtufE GeRsrally Bortaimiiy 569 =©
hydeogereis praduceds csirce the amount<of hiydrogendremainingrasumasteon

gas is.lgpdewts sageneratethestHpping unitoitis-derefore necessary to
find another gas as regeneration gas. 35 A known solution therefore

consists in producing an additional amount of hydrogen, which will then
Béogeayer, regeneration of the stripping unit uses a gas

that must be dry and free of carbeon dioxide.

In many caseg, the hydrogen produced by the cold box
(containing up to 1 mol% of CO) is used as stripping
regeneration gas, and then sent to an adsorbent-based
(PSA) purification unit before being taken to the final

consumear.

However, 1f the c¢old box is designed for the direct
production of hydrogen meeting the consumer's purity
specifications, 1t 18 no longer possible to use this
gas as regeneration gasg, excepit for drawing off a
portion of the production and reducing the hydrogen

yvield of the installation.

Also in the case in which a carbon monexide-hydrogen
mixture generally containing 50% hydrogen is produced,
gince the amount of hydrogen remaining as waste gas is
too low to regenerate the gtripping unit, it isg
therefore necessary to find another gas as regeneration

gas.

A known solution therefore consists in producing an

addicional amount of hydrogen, which will then be used
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WO 2007/000545 - 4 - PCT/FR2006/050468 as stripping regeneration

gas and finally utilized as fuel. EP-A-1 503 953 describes a process in
which a 5 hydrogen-rich gas is recycled into the syngas upstream of the
decarbonati@s 4mit, after said gas has been used as regemeration ga Bv468
the stripping unit. Moreover, as mentioned above, it may be necessary, to
10 meet the purity specifications required by the consumer, to strip the

CQ@OQ{E@@MQ%F’VPQ&%%@QHE@[ the cold hax of;spme of the impyries;
present. This is because, at the outlet of the cold box, the carbon
moroxide will also contain the nitrogen and argon that 15 are present in

the syngas as its components, which have physicochemical

characteristics very closedgdhasef CQ, whigheannot bejseparaiadn o
from, the latter by.the separation means used for th%other com or:gg%s of

tﬁlg syngas. These gaseous m%au%%s %enelfla I?/ b% Gve as 20 inert o

g%§e§,%t@ﬁéi%%§é%é%‘r svehtheftf A6&UnT@afloras ke Beekaseed
pseblematicoas it requires the apparaius-igbe ayersized, it increases the
energy consumption, etc. 25 Thus, it is often necessary to reduce the
nitrogen content in the carbon monoxide product output by the cold box,

il BARIURr whEh theCarbBRThortikidEis ddedMe¥statfing frodtetfof:  ©°
cegtain synihesespumclading tressyhtiesis bbasetic acidy; bueadlso Wien e
ﬂa%ﬁbﬁlﬁﬂﬁﬁﬁ hydrgcaghorn is richdn aitrogen. _§i5|@1i1%zwdi£ hﬁ@ycbﬁlegqe@%@@vut
to reduce the.argon _content, coming in.particular from the gxygen in the, .

e S (08 i o 08 of 2 B SRAT rerominG e 35 A
khBWR BB IR forfemevfhg ke hitfogeh thérefofe (Consists in Eyliippiigeon
thesepdrdtiowUnit (coldbox)ontain the nitrogen and argon that

are present in the gyngas as its components, which have
physicochemical characterigtics very close to those of
CO, which cannot be segparated {from the latter by the
gseparation means used for the other componentsg of the
gyngas. These gaseous impurities generally behave as
inert gases, but their presence, or even their
accumulation, isg in the best case problematic, asg it
requires the apparatus to be oversized, it increases

the energy consumption, etc.

Thusg, it igs often necessary to reduce the nitrogen
content 1in the carbon monoxide product output by the
cold box, in particular when the carbon monoxide is
used as starting product for certain syntheses,
including the synthesis of acetic acid, but alsoc when
the starting hydrocarbeon is rich in  nitrogen.
Similarly, it may be necessary to reduce the argon
content, coming in particular from the oxygen in the
case of a partial oxidization step or an autcothermal

reforming step.

A known solution for removing the nitrogen therefore
consists in equipping the geparation unit (cold box)

with a denitrogenation column {or one for removing the
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with a denitrogenation column (or one for removing the - 5 argon)
intended to eliminate some of the nitrogen (or argon) contained in the
carbon monoxide produced by the separation unit, so that the nitrogen
(argon) content is compatible with theZconsumer specifications; 5
however, this solution is very expensive in terms of operating and
investment costs. The process according to the invention makes it

Possible toreduce;the nittogen:gententand the argen Ll-contentdnthe (or
cggbon moggéiglg ‘%8%”“@“%%”& bé/ thﬁggp%raltliggiygit. The é%%uigrrgfentth
to d%ﬁﬁl)ogenate the Olproduct Will tHUS be ?ess, ofr ﬁ1ep5eonltro§ena ion "¢
st ayteveh berloritted TThelsatetdpplids. forthgcargor T IS Ahothep tent
afvantagenphtherprecess:aecording:to the-inventienr is thatdtallowstheons ;

:ﬁé‘?»gé@é/_gf"g%ﬂ ;Rroduced.during the sep ti%’i}ggﬁggx%er%@?”rg@ﬂ%r of

rying step, without reducing the hydrogen yi and to do so even
i B absérte®orh SOB<eyuRRE hyarseh purification step (especially by
pressure swing adsorption or PSA). Another advantage of the invention

lieg in the, Zs optimized Use ofthe varous eampressors available op.the : ¢

production installation, thus makln%i;t possible to minimize their number,

& THiprovethe reliabifity ot the Tnstaliatisi SAnd 18 Minimizé fife costs. 3690
Aceotding tolone Aspectatherelis providddia proceds dor the simtitangoushe

preduction:efihydregen and sarbermenpxde frem theshydrogathon:e the
feedstack.said process comprising the steps of: @) generaind 2 syngas.,
such as agjhydrocar on reforming gas, tontainirig mainly ﬁy&ro%/en and

caitsoh MeNoxRBSBut 8o MBtHdmS carBorPdiokide: waePangs to the

argon.

Another ’ advantage of the process according to the
irnvention 1s that 1t allows fThe use of hvydrogen
produced during the separation as regeneration gas for
the drying step, without reducing the hydrogen vield,
and to do so even 1in the absence o¢of a subsequent
hydrogen purificaticn step (especially by pressure

swing adscrption or P3A).

Another advantagse of the invention 1ies in the
cptimized use of the various compressors available on
the production installation, thus making 1t possible to
minimize their number, to improve the reliabllity of

the installation, and to minimize the cosis.

According to one aspect, tThere 1is provided a process
for the simultaneous productieon of hydrogen and carbon
monoxide from the hydrocarbon feedstock, sald process
comprising the steps of:

a) generating a syngas, such as & hydrocarbon
reforming gas, <¢ontaining mainly hydrogen and carbon
monoxide, but also methane, carbon dioxlide, water and

at least one impurity selected from nitrogen and argon;
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at least one impurity selected from nitrogen and argon; - 6 b)
decarbonizing the syngas coming from step a) in a primary decarbonation
unit, forming a carbon dioxide stream and a stream containing the syngas
with a reduced carbon dioxide content; 5-c) eliminating the water and the
remaining carbon dioxide that are contained in the syngas coming from
step b) by passing said gas over an adsorbent bed; d) separating the

remaining cepstifuents;forming. atleast; 104) a bydrogen productgas.y

stream, ii acag%c%)gﬁrg%noxide $roduct, as stream, which further includes

a?le%gt’lgﬁer?’m et Fom Mitrbgerr &ndafgoniiifa s bon d-oxide
nidthaas-richipurge gasistream and1s4dvyd flgsh gas streamocontaining: 2

hydrpgeng CQ. -anskmethane; sharasterized in that the process further
includes the fpllowingtste S gth e) regéanerating trkehadsorbent bed of ste

e l1min 171 i WIter ant . tne remainln Ca o1l
c) by 20 passage of a regeneration gas comprising at least'a nonzero

propottion ofthe hydreger-AEh steas i) and = Fecydiingistreanializandr om
i@gmpnibg from steps dhin @@eﬁ tg feed-step a@.ﬁ%ﬁ@@@rﬁmgttotcgher _
optional ;embadiments, the disclosure. may relate to. - aprogess in which -

all or part of stream 1) is used as regeneration gas, and then all of the
streanfidSparified in a PSA purification unit in order to produce 30 a pure
hydrogen strigam, foy consumepregdirememntss and-a$SA tail gas; - a
process in whih the BSAfail gas,is.added o thegas streams i} and i) ; o
toberegﬁ?%%ggfeggg¥tgga agt least one impurity selected
from nitrogen and argon,
iii) a methane-rich purge gas stream and
iv) a flash gas stream containing hydrogen, CO
and methane,
characterized in that the process further includes the
following steps of:

e) regenerating the adsorbent bed of step c¢) by
passage of a regeneration gas comprising at least a
nonzero proportion of the hydrogen-rich stream 1i); and

f) recycling streams iii}) and iv) coming from step

d} in order to feed step a).

According to other optional embodiments, the disclosure
may relate to:

-~ a process in which all or part of stream i) is
used as regeneration gas, and then all of the stream is
purified in a PSA purification unit in order to produce
a pure hydrogen stream, for consumer reguirements, and
a P5A tail gas:

- a process in which the PSA tail gas is added to
the gas streams iii) and iv) to be recycled for feeding
step a);

- a process in which the stream 1) 1is separated
into at least two fractions, the first censtituting the

consumer product and the second being used for carrving
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35 - a process in which the stream i) is separated into at least two

fractions, the first constituting the consumer product and the second

being used for carrying - 7 out step e), characterized furthermore in that

said second fraction is then recycled for feeding step a); - a process
characterized in that all or part of the carbon dioxide produced in step b)

is also recycled 5 to the feed for step a); - a process characterized in that
step-a) ist Aythermore-fed with imported carhon-dioxide;.- ajprocess for sz g
thsee%ré)dgcggn of a carbon n onoxide stream hgvingfa low nitrosggn ]
content, 10 characterized in that sxt%ﬁ\(ﬁﬂ%es nofinciidead step 2l
denitrogenafingPstepesa process f6rethe Jsrductiont b & stréamast gabon of
monexigerhaingiaditregencenieniof less thanpld% ffem=a so recyeled

h¥gro1g%b%f§§d§g9fkscpg is i@g of a 15 natural gas having a nitrogen

content of between 1 and 1.5%; and - a process that furthermore includes ,
one or more® stéps 8 conve iy the &FbéE thondxide itid acéti€acid or s
info polyearbonates: 2 0vActordingdo andtherdspect] theréds provided an

installation for the, simultanequs,production af .iiydrogen and garbon . .,

monoxide, said installation comprising: 25 - a hydrocarbon source; - a

SYNGAE gEeration Uit: - a Syigasprimfary deddrboRathion 4Rft; - a”onEent,
desigtatiorisecondary decarbonation apit; and -deseparation unitcforde 2

separation oAt ieast-3Q 8 gaseous hydrogen product stream, a
gaseous carbon, monoxide productsream, Apuge gasstream anda ¢
carbon monoxide having a nitrogen content of less than
1.1% from a hydrocarbon feedstock consisting of a
natural gas having & nitrogen content of between 1 and
1.5%; and

- a process that furthermore includes one or more
steps of converting the carbon monoxide inte acetic

acid or into polycarbonates.

According to another aspect, there 1s provided an
installation for the simultaneous production  of
hydrogen  and carbon  monoxide, said installation
comprising:

- a hvdrcoccarbcon source;

syngas ¢generation unit;

syngas primary decarbonation unit;

desiccation/secondary decarbonation unit; and

JALE T T

separation unit, for separation into at least
a gaseocus hydrogen product stream, a gaseous carbon
moncxide product stream, a purge gas stream and a flash
gas stream;
together with:

- lines connecting the hydrocarbon scurce and the
syngas generation unit, connecting the syngas
generation unit to the primary decarbonation unit,

connecting the primary decarbonation unit to the
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gas stream; together with: - lines connecting the hydrocarbon source and
the 35 syngas generation unit, connecting the syngas generation unit to
the primary decarbonation unit, connecting the primary decarbonation

Wit o e M3 £2007/000545 - g - PCTHR2006/050468 desiceaiionadinibosss
and connecting the desiccation unit to the separation unit; and - means

for withdrawing hydrogen and carbon monoxide as products, 5

chaacierized n thatitingludes Jpes farisendind.a nonzero, proporion of .o
the gaseous hydrogen product stream i) to the desiccation/ secondary

deC&rbORHOR i ald fifiés fBiSending the purge gas stream iii) and the
flash gas ivystrezsn tofthe feediforthawymgas @ dgeneration anit. Thearbon

installationamay bg.adapted or constructed for implementing any one of
the processes as#iefined bove.. 15Int se in which the syngas. .
g%n%%a?i%%elfnzitzi% ed ﬁor%%é\astou%c%e of ha lﬁlfdaa ésasq&rno% igrgt%yd%c%%&% @

aRETEORStisarameast P Ry drdfes i fizaliB R ePHSa Preréfoffihg Baipduct
and=esteam yreforming usit, Saigli installetinn sreludelines firseridingaion

NQRZero 20portign.af ak lsastanesetthe sirgams, poming omuthe, ., 454

separation unit, with the exception of the carbon monoxide stream, for

fé&ting ife desififuriZatort Uit HcT6rthE préreforhfiig uhftanditt tie™oas

refermingunit 257t e installation may thus comprise all or some of the

following means: - at least a compression means for compressing at least
ortion of the carbon-dioxide-enriched.gas coming from the

SR rborat R L Aror THorted 30 SabuR iowide for sy hed  £o

syRgasHenéraiisnamit 8ne afledsha lIRETEESERRNG all &F SbRrdorthave .

In the case in which the syngas generation unit is fed
from a gource of natural gas or of light hydrocarbons
and compriges at least a hydrodesulfurization unit, a
prereforming unit and a steam reforming unit, s=said
ingtallation includes 1lines for sending a nonzero
portion of at least one of the gtreams coming from the
gseparation unit, with the exception of the carbon
monoxide streeam, for feeding the desulfurization unit

and/or the prereforming unit and/or the reforming unit.

The installation may thus comprise all or some of the
following means:

~ at least a compression means for compressing at
least a portion of the carbon-~dioxide-enriched gas
coming from the decarbonation unit and/or imported
carbon dioxide for feeding the syngas generation unit
and at least a line for gending all or some of the
recycled streamg to the inlet of said compression means
in order to compress at least a portion of the
carbon-dioxide-aenriched gas coming from the
decarbonation unit and/or the imported carbon dioxide
s0 ag to feed the gsyngas generation unit;

- at least a compression means for compressing

the hvdrogen feeding the desulfurization unit of the
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recycled streams to the inlet of said compression means in order to
compress at least a portion of the carbon-dioxide-enriched gas coming

from the 35 decarbonation unit and/or the imported carbon dioxide so as
tedemebthre ®ySgas generation unit; - ag least a compressienmEFRIS 0P 50468
compressing the hydrogen feeding the desulfurization unit of the WO
2007/000545 - 9 - PCT/FR2006/050468 syngas generation unit and at
I%ﬁgaa@egfgﬁé%@menalh%wa%@f the reeycled streams tosbe inlehefi ng

cocr)nrpression means in order to Eo@rgprggith% hydrogeqafeedin the

s
h%/drodesulﬂgjﬁzznaetioﬁ uni%?thgegggngas gene?’aatlo% u%ﬁ; and® atleasta of

coniptesSioMpIEans for comprREssing i the gas@6ls hdrocaipBhTesding the
the syngas,genekationy unik and.gtileast=a line for sendingralh ot someof the

tQ@mrgggcl%ggggggyogyﬁ:ﬁ@?t ghtctﬂe compression means 10 in order to

compress the gaseous ocarbon feeding the syngas generation unit.

The installafién m&falso fclGEBRE A3t A coltiprssion theaRSiBr €810y
comapressingpthe hipgrbgerepioduct £ d&diroduceddhy thergeparatioreuaitaon
the purificationunit, adpeans foravithdrawing & fractiom offhe shydrogen « e
product stream after compression, ,anf at I%Et_ﬁa\}?llne for sending said

: [

fF0R 16 The Syral gerreratisn AL 20 THe imvEntO il Tow b& o328
descrivedanithrefereritertdsthe followiigRpinss, Whthdlasthae metirsbsng

afninplementing thespeocess ofithie-invention. 25 Figures 1 to 4 show
schematically an installation for generating and separating the syngas,

with recycling of gas streams according to the invention. Figure 1

ifirated Bhednethod Bt impléMentfgtfe 30THREHE®N infwhichlkdst @
hydregersproduced imthefeold compressing the hydrogen product,

produced by the separation unit or the purification
unit, a means for withdrawing a fraction of the
hydrogen product stream after compression, and at least
a line for gsending said fraction to the sgsyngas

generation unit.

The invention will now be described with reference to
the following figures, which illustrate methods of

implementing the process of the invention.

Fligures 1 to 4 show schematically an installation for
generating and separating the syngas, with recycling of

gas streams according o the invention.

Figure 1 illustrates one method of implementing the
invention in which the hydrogen produced in the cold
box 1s then purified in a PSA unit. The recycled
streams are compressed by the (COp compressor before

being fed to the syngas generation unit.

Figures 2 to 4 show alternative forme of the invention
in which the hyvdrogen preduced by the cold box has a
purity suitable for the requirements of the consumer. A

nonzero fraction of the hydrogen produced is taken off
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box is then purified in a PSA unit. The recycled streams are compressed

by the CO2 compressor before being fed to the syngas generation unit.

35 Figures 2 to 4 show alternative forms of the invention in which the
hyalrogery produged by the cold box hag a-purity suitable fort#re2006/050468
requirements of the consumer. A nonzero fraction of the hydrogen
produced is taken off WO 2007/000545 - 10 - PCT/FR2006/050468 and

used asdegeneration gas pefargbeing recyeled withe the,puige and.flash: c

gases. Accordlggéo%he method of implementation shown in 5 figure 2,

t7& gag)élsr dre recycle%:ia‘vslg1 tE O compressor. According to the method

of implementation shown in figure 3, the gases are recycled to the
hydeadesitfgrization (HBS) wbitnaa the dedicatedelO-ydrogen shown in
cempressoy. Acgarding to the method. of jplementation shown i IAWe .-
4, ?r%g[gases are rec%%nt%{%e%yd)rgcarbon feedstock that f?ae%s the oF
syngas generation unit. 15 It should be understood that the invention is

et dimniteidatp these miethods=offiimpleméntatiopl Arpersent iskilledsinotire  in

art; will.he ablein particylar to .gnwision alfgrpativeversions of they o the

%en ratié)n,ﬁi reafment and refgglirsg technigues iI.Iustrat%d in tge fed
&thods of é@ﬁfeﬁéﬁo%ln figura 1, a'Seam 1 3fahdeoc%rbones%(e1’cc):ra ©

gxafiple snatgargaspfeeds a syngas generation unit 2 and the 25

syngas stream 3 generated in the unit 2 passes into an amine scrubbing

it 4 so as to remove,the loxide ich | red vi as .
%%; e Garben, d  WRISh iz 6 d vig fix
?fr%%?nr “The é)car oﬁated syngas é) % then stﬁpéet? %\#%58 Wat%r an =

réSEUERC G2 in"EStriFFiRGUnft 7SN BRIEFT6 prodiiced 0 Gas sifsrarron
chataiising diydrdgen, tatiton mioaoxidesawl geethane,itogether with the
nitrogen and the argon that

It should bhe understood that the invention 1s not
limited to these methods of implementation. A perscn
skilled in the art will be able in particular to
envision alternative vergiong of the generaticn,
treatment and recycling technigues illustrated in these

methods of implementation.

In figure 1, & stream 1 of hydrocarbons (for example
natural gas) feeds a syngas generation unit 2 and the
syngas stream 3 generated in the unit 2 passes into an
amine scrubbing unit £ so0o as to remove the carbon
dicoxide, which is recovered via the gas stream 5. The
decarbonated syngas & is then stripped of its water and
residual C0, in a stripping unit 7 in order to produce a
gas stream 8 containing hydrogen, carbon monoxide and
methane, together with the nitrogen and the argon that
are i1nitially present in the natural gas, or in any

other fluid (not shown) feeding the unit 2.

This gas stream is then separated in a cryogenic
separation unit 9 in order to produce a

carbon-monoxide-rich (typically 99%) gaseous product
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are initially present in the natural gas, or in any other fluid (not shown)
feeding the unit 2. 35 This gas stream is then separated in a cryogenic
separation unit 9 in order to produce a carbon-monoxide-rich (typically

&Y gaseousysroduct WO 2007/000545 - ii - PCT/FR20@640568468s Ak ca 68
hydrogen-rich gas 11, a methane purge 12 and a flash gas 13. The gas

11 having an insufficient purity for the 5 requirements of the consumer,

hgs 1o Underge &, prfication slep. Prior tg this siep, thegas, L1 ispdiwded
[ a{tsshfractlonllga as regeneration gas for the unit 7, where it is used to
regenera?eacsme of the adsorbent beds, and into its by-passed fraction lib.
10 The fraction lla is essentially laden with water, but also with C02. The

twadraciiens are themoombineghand ribe resultingstream:is sent inte theche
P I wing.adsqeption),. unj in.order to.deliver a ifi

h%%ége%%t%%n% 15%§picgﬁp Witf?ﬂ%%%f 15 9%507? orﬁ}rghe%ﬂgr%?%o .a
PEK HlGAS 167A BB streBft 27 istifpbited info-fi instifatigf-and 1 *8
cdinpréssediinithe campréssort-i®hefdiefeeding teersyngas gengrationtor

Unit2. @Qi@eﬁemﬁa@@ua&e 12 ﬂ@sﬂ@“&ﬁ%?éé’é%@%@"&@é Iande
th%[%)O 5con}né% from the decarbonattlzon nit are reCéclefd toward the .

IS RRE A e €8 ,SWithatﬂg stlesmh 17-%0 ad i feedthe corna”l‘ﬁ}:els%%r 1]81, ’
ifloedef ¥6 256 becohipressed #iareii-befbie beingfad info-the wpngas but
genermtipnnitdy As avarianior firadditionswhenthersyngasgenationnd
inyolves a hydrodesulfurization step prir.to re ing{possij

B ré‘s%dﬁg% %%E%%rl? (tr%e do%%% ine%ﬁgrer%e% 1%2(% tk@%ﬁ?g e

prereforming) step, a | _ )
o‘-f‘fﬁél%ydﬁggcéi@ﬂ;é&% 15 w3y be dent intd theerder  to deliver  a
purified hydrogen stream 15 (typically with a purity of

99% or hidher) and a PSA tail gas 16.

A CQy stream 17 i1s imported into the installation and
compressed in the compressor 18 before feeding the

syngas generation unit 2.

The methane purge 12, the flash gas 3, the PSA taill gas
16 and the C0; % coming from the decarbonation unit are
recycled toward the unit 2 and are sent, with the
stream 17, so as to feed the compregsor 18, in order to
be compressed therein before being fed into the syngas

generation unit 2.

As a variant or in addition, when the syngas generation
involves a  hydrodesulfurization step prior tce a
reforming (possibly prereforming) step, a fraction (the
dotted line referenced 15a 1in the figure) of the
hvdrogen stream 15 may be sent into the
hydrodesulfurization unit (dotted lines referenced Za

in the unit 2).

In figure 2, the streamg and constituent elements of
the installation having the same reference numerals as

those in figure 1 correspond to the gtreams and
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hydrodesulfurization unit (dotted lines referenced 2a in the unit 2). 35 In
figure 2, the streams and constituent elements of the installation having

the same reference numerals as those in figure 1 correspond to the
streavsTandods® 2007/000545 - 12 - PET/FR2006/050468ctomrstitue s 0468
elements denoted in figure 1. Thus, the hydrocarbon stream 1 feeds the
syngas generation unit 2, and the syngas stream 3 generated in the unit 2

passes inte the-amine scrubbing Lnit4.80 as o re the carBoR | the
dé}%%( de, which is recovered Xla e qas i&l{eam 5. The decarbongted
S

é%é} g%ﬁ]oerh s%r?ﬁjpee%rnof its%v}%fae[ersant of reggfggglsc@f it the Sjtﬁi’:)lpiﬁljl e
URit 7 afrfordércto prodiee a Yyassiearn STORRNHRGAydrogehhcaBRt 2
menoxde and methanesfogetheravitihienpitrogen 10 apd argondbatargove
nitally presentin i, hydrocarhans.or any other.fud.(oat shown) feeding, .
the unit 2. The gas stream 8 is then separated In a_cr{(c';gj:enlc 15

separRBn Uit RN Haer i BdbREe BYBSbondroXidETich iybrafg of
99%) gaseous progfluctt 20ea hirdrogencrichi gast2k asmethamepurge22 7,
and a, flash gas 23,-2@.4a.thig e@@pm@%ﬁa% 21 has 2 hydrogen PHHYen

sufficjent for the re%‘uwements of the consumer, _without it bein

necE S5ty 16 B ancadifitiodaT Pltfitatior SBp” R pottioi of this 2 =rogen
hydrbgerpisgwithdrawas in orderdo folmiwith tHeymetbai®s puige 2225 the

angddhe Hashaas 25rafas stheasr 24 whieh willie Sesias regensiationche
gas fo the unit 7 (with a by-pass by the dotted line). A CO2 stream 17 is
imported into the installation and 30 compressed in the compressor 18
before feeding the syngas generation unit 2.

The gas stream 8 1s then separated in a cryogenic

separation unit 15 in order to produce a
carbon-monoxide-~rich (typlcally 99%) gasecus product
20, a hydrogen-rich gas 21, a methane purge 22 and a
flash gas 23.

In this example, the gas 21 has a hydrcgen purity
sufficient for the requirements of the consumer,
without 1t being necessary to add an additional
purification step. A portion of this hydrogen is
withdrawn in order to form, with the methane purge 22
and the flash gas 23, a gas stream 24 which will be
sent as regeneration gas to the unit 7 {with a by-pass

by the dotted line).

A CO; stream 17 is imported into the installaticn and
compressed in the compressor 18 before feeding the

syngas generation unit 2.

After regeneration, the gas 24 and the C0O; sgtream 5
coming from the decarbonation unit 4 are combined and
recycled toward the unit 2 and sent, with the stream
17, to the feed of the compressor 18 in order to be

compressed before feeding the syngas generation unit 2.
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After regeneration, the gas 24 and the CO2 stream 5 coming from the
decarbonation unit 4 are combined and 35 recycled toward the unit 2 and
sent, with the stream 17, to the feed of the compressor 18 in order to be
cemperessedasaetore feeding the syngassgeneration unit 2. MY/ FR2006/050468
2007/000545 - 13 - PCT/FR2006/050468 In figure 3, the streams and
constituent elements of the installation having the same reference

numeralg ascthase affigurerasfigure 2 coresponddodhe sttaameand of
coHstltuent eletfegts denoted in theae figures. 5 As in the case of fi

a8 51 T i Ry dHoaeH iy CoRcion s b ol GhSan o te s 2 as

céh@ﬁl‘%ep%t%@itlé%u%sé%fﬂeﬁf—ﬁﬁﬁﬁ%:a%ﬁ@féﬁeﬁ?@“@orﬁ@n 6fi¢higtrean
hydrogesis withdsawn ¢0 forem withitheomethane hpurge22yand ghe

flash gas 23, a gas stream 24 that will be sent as regeneration gas to the
unit 7 (a by-pass is shown by the dotted lines). In figure 3, after

réGeneratidit tHePGas o4 is ré&ydied 45 iffdRn&ait 3 wHeR tife nvdrogen
geuenarmnsoiﬂfesy@as take $place With @iprior hydrodesuttusizations umer

sigR-nituis chosemtosandthe gas 24 used; fon thediegeneration, {tagether o £
W|hthe 5}(/ ass to the feed ﬁfydl’o% é>m ressor 30 for ane
c%mpgfes ng ydrogeﬁvfe in Shodufe Fthe Unit Elaﬁkf’

hydrstfen 4Rayeéoietiem fameus s‘é@ﬁiceg.:%Thu@, &g vabasesr ikd thatc

adﬁ'ﬂ'mn,l:aesegmfra@gonx(&@de&e&il'tme ngh referenced dn the figure) of s
?h%g?c; efSZSSB%%gHC §1r 3m %%O@g eﬁepéé/a the compressor 30
nto t y

drodesulfurization unit. According to another variant (not

shown) some hydrogen may be withdrawn in the stream 21 after it has

beenftompressSed arf acsomprgssordedicated thheompressihgitherecycled
hz‘z’QE(%Qe@ﬁQ proglugt. In th{\qﬁl@%@ if the hydrogendgaressursris sufficiedh dfa s
'@%&5?g§?gggjﬁik Vgtggg%%dlO@%odesulfurization step - it
ig chogen to send the gas 24 used for the regeneration
{together with the by-pass) to the feed of a hydrogen
compregsor 20 for compressing the hydrogen feeding the

HDS module of the unlt 2.

This hydrogen may come from various sources. Thus, as a
variant or in addition, a second fraction (the dotted
line, not referenced in the figure} of the hydrogen
product stream 21 may be sent wvia the compressor 30
into the  hydrodesulfurization  unit. According  to
another wvariant (not shown), gsome hydrogen may e
withdrawn in the stream Z1 after it has been compressed
in a compressor dedicated to compressing the hydrogen
product. In this case, 1if the hydrogen pressure 1S
sufficient, it may feed the HDS unit without additional
COompression. A hydrogen stream 31  ig  optionally
imported into the installation and is compressed
(according to the reguirements) in the compressor 30

before feeding the syngas generation unit 2.
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compression. A hydrogen stream 31 is optionally imported into the
installation and is compressed (according to the requirements) in the
compressor 30 35 before feeding the syngas generation unit 2. WO

200 700034955484 - PCT/FR2006/050468 -By judiciously FSIR(FSR etia|Stiig o8
the various compression options of the installation, the compression

costs should thus be minimized. 5 In figure 4, the streams and constituent
erf{ﬁmentgs@itmdﬁgt@yatiomlbaw@g the samesreigreneg numerals asrarious
those of figure 1, figure 2 ar figure 3.correspand to. t d
SR et oA e fonas. 10 Ao Ton e By 3, e
RO BRESHI RS AUHiGEM U hYldroyen fufFity o B& s tirectly to the
consumer without subsequent purification. A portion of this hydrogen is

withdrayn toform, with thesmethane parge 1522 and the flasbgas23.2 o

gas stream 24 which is sent as re%%lneratlon gas to the unit 7 (with

a
by ass ShbRh- BY 1hE d5Rad Tivesy 1R figires, aher tegsiierdib the S 2°
gaB s pdeyEleati2e into tHelunit 2 a8 acomplerngist t0 thediykR6sanhen to

feedstackd-and upstrearmefan existing feedstok scompiessal 32nAsaese
vgriaﬁt when the feedstock 1 is available at a 25 sufficient pressure
Wlth%fﬁ%éing necessary to use a feedstock compressor, it will be
necessary, in order to use the stream 21 as complementary feedstock, to
use aitledicatedwonipressdr or, totiithdsaw ¢kenhydrogersindhes sfream. ent

Zﬂyaé%g?‘e%@%ﬁﬂ?gp@és%e%&%@ agiillusirated ipdhedreviols sumer
examples, it is possible to use thegtream_s produced bz the cgogeglc ,
P 0 this

SEPAFAHIOh uriit o TRE The syRyds Jérération stegin PO 40

hydrogen is withdrawn to form, with the methane purge
22 and the flash gas 23, a gas stream 24 which is sent
as regeneration gas to the unit 7 (with a by-pass shown

by the dotted lines).

In figure 4, after regeneration, the gas 24 is recycled
into the unit 2 as a complement to the hydrocarbon
feedstock 1 and upstream of an existing feedstock

compressor 32.

As a wvariant, when the feedstock 1 ig available at a
sufficient pressure without it being necessary to use a
feedstock compressor, it will be necessary, in crdexr to
nse the stream 21 as complementary feedstock, to use a
dedicated compressor or to withdraw the hydrogen in the

stream 21 after a product compressor.

Thus, as 1llustrated in the previous examples, it is
possible to use the streams produced by the cryogenic
separation unit to feed the syngas generation step in
various ways. They may be used as feedstock, as partial
substitution for the hydrocarbon feedstock, as
hydrogen, as partial substitution of the

desulfurization hyvdrogen, and/or as C0;.
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various ways. They may be used as feedstock, as partial 35 substitution

for the hydrocarbon feedstock, as hydrogen, as partial substitution of the
desulfurization hydrogen, and/or as CO2. WO 2007/000545 - 15 -

RO THR2006£50468 Irrespective of thee use to which theeprocessos/050468
according to the invention is put, these recycled streams contribute to
feeding the syngas generation unit. Since they are free of nitrogen,

hfﬂ%@s%’&:@ﬂ% ingft 383568 they nadify the EQ@PB’%H%% ot the syngas g
genera&d, while rgglémgg its cgntent of the%?ﬁconstltuents. ‘ll'h ot .
a%c\)/antaggs of thé pro%ess_ ac:%:ordir%1 fo the fhventiorare urr_1eroursrf;i‘%lm

i1 patticilaetmentort ARl BustBemade Gts- iSHg ableltormigivize thénce

centent of inert gasc(nis@gem O atgamin parbiaulan) indhe cadioer  inert
”&%%Oé%qe pﬁﬁ%&f- THispont isqlways Benef i%%'xélt L2EWILRE  syngas
particularly so when the inert gas content in the feed gas is such that,

VARG Ad§ling tHeLeSprodigtyas: Efeams-at the"Sih&Time aRfthe EH25e

itisnecessary; $n order to meet the consumer's specifications, to invest

an additional step for 20 separating one or more inert gases from the CO;

- increasing the CO production, while recycling all the carbgon-containing
oI YHer Msothe €0 el T IRE feeB 0Pt goheraton 2o
step’enindreasingthe HwEad GO produttiondadlds Z5r debalkistingthe may
fuel halancaeliibesyngas generation unit (by increasing the portion of
natural gas,gsfuel instead,of the Rﬁrgf‘zsvea”cdhwa%%bx?@éx}*eato "Cnert gas
generally recyéle in order to beljburnt as cpm%ustl e gas); 30 -re ucing
tHe& eabrAdE PoweF set8 e bifher®articular) in  the carbon

monoxide product. This point ig always beneficial, but
it will be particularly so when the inert gas content
in the feed gas is such that, without recycling the
coproduct gas streams at the same time as the CO, it is
necessary, in order to meet the consumer's
specificaticons, to invest an additional step for
separating one or more inert gases from the CO;

- increasing the CO production, while recycling
all the carbon-ceontaining molecules other than the CO
produced into the feed for the generation step;

- increasing the H; and CO production vields;

- deballasting the fuel balance ¢f the syngas
generation unit (by increasing the portion of natural
gas as fuel instead of the off gas and waste gags that
are generally recycled in order to be Dburnt as
combustible gas);

~  reducing the calorific power sent to the
burners;

- reducing the flame temperature in the burners:;

- Dbeing able to uge the hydrogen product during
the separation as regeneration gas for the drying step,
without reducing the hyvdrogen vield, and to do so0
without a subsequent step for purifying the hydrogen
product;
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15

- reducing the flame temperature in the burners; - being able to use the
hydrogen product during the separation as regeneration gas for the

drying step, 35 without reducing the hydrogen yield, and to do so without
asubsequentsztep for purifying the.hydgogen product; WE-208770005eEn 468
16 - PCT/FR2006/050468 - minimizing the size of the equipment for
generating the syngas; and - adjusting the H2/CO ratio of the gases

produced ag ouiputfiomm the-teactog 15, Qthes advantages:of ihg-pyantion o -
result from the optimized use ofe;[h%varlous compressors existing on the

p%%,%ﬁgﬁpﬁ Wit the'fagfthat 8€6mmon compressor will be used to
compress sevEraEfuigs. 10 Ehideliablesstheqelidbilityof tresiastalativhiecd

besiraproyed, while, minimizingdtsceosts. Among these advantages, the
following should thus be noted: - the number of machines is minimized; - a
centrifugal compressor can be used instead of 15 one or more

rEGpRcatifig G pistaRf Tonfhressors; - theRIMBErof Iifedld Feddded ande
- dhe: humbed oflcompressed-gasialet gomtsdnrtheawdts:is liited A0y on

2004/000b4n = 17 +REI{FR2006/038468, LLAIMS-L. A pracessdor Bgymoen

simultaneouslé)roductlon of h drogen and carbon monoxide from the

hyQPEEaTS6IY 5 féedstock Ssailt$tocess conpriiy the SPSGta) T +utds -
gehemtingabsyrgasisuchedsi gy diocarboh elerming gasledntaiming be
maiplyfysogenand earhen monoxide, butalso methane, carbery  these
cloxide water. and, at leashon impuriy,selectad fromaniirggen, and argon;
1 ‘5 ecarbonizing thé syngas coming from step a) in

- the number of machineg is minimized;

- a centrifugal compresscor can be used instead of
one or more reciprocating or piston compresgors;

- the number of lines is reduced; and

~ the number of compressed-gas inlet points in

the units is limited.
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a primary decarbonation unit, forming a carbon dioxide stream and a
stream containing the syngas with a reduced carbon dioxide content; c)
eliminating the water and the remaining carbon 15 dioxide that are
cantameddnahessyngas coming from1step b) by passing 2eifd e bgeF w68
adsorbent bed; d) separating the remaining constituents, forming at least:

1) a hydrogen product gas stream, 20 ii) a carbon monoxide product gas
stream, which further includes at leagt-ane impurity selected from

nitrogen and argon, iii) a methane-rich purge gas stream and iv) a flash

gas stream containing hydrogen, CO 25 and methane, characterized in
that theprocesadarber ifelidetife fERGWIRhGBRSPE6F: ePicySheratiy °F
the-adsorbent bed of stepe):by passageief a regeneration gasydrocarbon

cpmpising. o eassa 30 gamzero uaporion ol e ydipges-oh.stream

f) recycling streams iil) and iv) coming from step d) in order to feed

step a).2) THeToeELS s chimed i thim £ 9T WhidFallor 35/ Paf o °°n
stre@nri}is:gsedas, regeneration gas, and then dlvofthestreamds carbon

pusfied ia PSApurification, ypitim erderto-producs a-puse hydrgger and

stream, for_consumer requirements, and.a S’?‘nt%{li%%s' WO 4 arcon:
7007 E15O-nl@8 > %%% 505&?0%8%5@ ; e procegg%s Jaimedin
claim 2 X wie O RSA fl jatsis Addedto Bgas strEsis Sihehddy) L1
ta bereeycied forfepding stepna). brdi The pracessas:Claigeddn cladr:di de
i ine, stieann ) 1y sengratedinto. ahieast o facigns, e figlen
constituting the consumer product and the second

reduced carbon dicoxide content;

¢) eliminating the water and the remaining carbon
dioxide that are contained in the syngas coming from
step b) by passing sald gas over an adsorbent bed;

d) separating the remaining constituents, forming
at least:

1) a hydrogen product gas stream,

ii) a carbon monoxide product gas stream, which
further includes at least one impurity selected
from nitrogen and argon,

iii) a methane-rich purge gas stream and

iv) a flash gas stream containing hydrogen, CO
and methane,

characterized in that the process further includes the
following steps of:

e) regenerating the adsorbent bed of step c¢) by
passage of a regeneration gas comprising at least a
nonzero proportion of the hydrogen-rich stream i); and

f) recycling streams iii) and iv) coming from step

d) in order to feed step a).

2. The process as claimed in claim 1, in which all or
part of stream i) is used as regeneration gas, and then
all of the stream is purified in a PSA purification
unit in order to produce a pure hydrogen stream, Lfor

consumer regquirements, and a PSA tail gas.
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being used for carrying out step e) , characterized 10 furthermore in that
said second fraction is then recycled for feeding step a). 5. The process

as claimed in one of claims 1 to 4, characterized in that all or part of the
carhorv diexicee 515 produced in step h)ds also recycled tortrey freddoroso46s
step a). 6. The process as claimed in one of claims 1 to 5, characterized

in that step a) is furthermore fed with 20 imported carbon dioxide. 7. The
process as claimed in one of the preceding claims for the production of

carbon monoxide having a low_nitrogen content, characterized in th
s%ep d) dods ot friclude acdleanjiﬁlc%g%en{aﬁng%%ﬁ%. he :;L)F*oc‘ér‘%ls:L % the

ctaifneddn theomrecdding:61d#d foro thelisrodidetion bf earbonmenoxddel 1v)

haying-a pilregen: gomtent eklessthar dekYoagharacterized in that the 30
hydrocarbon feedstock consists of a natural gas having a nitrogen
content of between 1 and 1.5%. 9. The process as defined in one of

daims TH56 BF RS Vafiarfttas SefitBEh dRmT6L8 which'farthgtiss the
iscludesone of morestepstefConvedingtthé eadbon-monbxidecintmacetiche

acld-gr intq,polycarhonates O 200£000543,7 13 PCTARR2006/090468,9

10. An installatjon for the simultaneous production of hydrogen an

d .
CAPBOT motiitle, TSaid iftaafibRe coRbrisitig: S5 hfdrocabo 85urce: & 5%
-fasyriyasrgerreration uiha @ syEighe priggaryiécabonatiopunitisa then

desiceation/segendarygieearkonationiunit; and - a separation unit, for
separation into at least a gaseous hydrogen product stream, a gaseous

carbon 10 monoxide product stream, a purge gas stream and a flash gas
dream:The process as claimed in one of claims 1 to 4,

characterized in that all or part of the carbon dloxide
produced in step b)) is also recycled to the feed for

step aj.

6. The process as claimed in one of c¢laims 1 to 5,
characterized in that step a) is furthermore fed with

imported carbon dioxide.

7. The process as claimed in one of the preceding
claims for the production of carbon monoxide having a
low nitrogen content, characterized in that step d)

does not include a denitrogenating step.

8. The process as claimed in the preceding claim for
the production of carbon monoxide having a nitrogen
content of less than 1.1%, characterized in that the
hyvdrocarbon feedstock consists of a natural gas having

a nitrogen content of between 1 and 1.5%.

9. The process as defined in one of claims 1 to &6 or
its wvariant as defined in claim 7 or 8, which further
includes one or more steps of converting the carbon

monoxide into acetic acld or into polycarbonates.
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together with: - lines connecting the hydrocarbon source and the syngas
generation unit, connecting the syngas 15 generation unit to the primary
decarbonation unit, connecting the primary decarbonation unit to the
desiecatiotoupisand connecting the degiccation unit to thecgepazatiorncse468
unit; and - means for withdrawing hydrogen and carbon 20 monoxide as
products, characterized in that it includes lines for sending a nonzero
preportign of the-gasegusfydregen product streamdodbeproduction of
;Ezg%atlon/secon ary dec%rbonation unit.%nd lines forﬁﬁendirgl% éhe_:L purge_
rear andthe 25 frésn 8513 stféant to-the feed 761 the sf}”ngasa
gereratiohi w@it. 11. The installation as claimed in the preceding claim, in
which the ingtallatien issadapted Q1r3@ constructed for implementing the

process as gefénerg i%S any, §§§§?§§@%£p9 12. The installation as

claimed in either of claims 1, iIn'which the syngas generation unit

is fed from 35V86ifEe f HARIY G55 BF BPght h§trdearbons and
comprises at |erst acdesulfunizatouiia ptereforming uhitandia steamd

reforming unit,characterized.in that said-ingtgliation.includes lineg WQe a5+
2007/000545 - 20 - PCT/FRZOO%%?O%S for sending a nonzerogortion of

At e SEESHYSF tHey SIS cBiiYfrom fhe Sebhration Gt With the == 2™

axeppticrief theahitlsn EloroXite Stréatid® thée sdesulfgirativicunit £lash
angilorte.thg-prereforming unit 5 and/or to the reforming unit. 13. The

w&sgall%thoenra%glghrr:led in one of claims 10 to 12, which further includes at

= . .
|68t a compression means for compressing at least a portion of the 10
carbon-dioxide&ricHE G dGifing o fivg ocarbon source and the
syngas generation unit, connecting the syngas

generation unit to the primary decarbonation unit,
connecting the primary decarbonation unit to the
desiccation unit and connecting the desiccation unit to
the separation unit; and

~ means for withdrawing Thydrogen and carbon
monoxide as products,
characterized in that it includes lines for sgending a
nonzero proportion cof the gaseous hydrogen product
stream to the desiccation/secondary decarbonation unit
and lines for sending the purge gas stream and the
flash gas stream to the feed for the syngas generation

unit.

11. The installation as claimed in the preceding
claim, in which the installation is adapted or
constructed for implementing the process as defined in

any one of claims 2 to 9.

12. The installation as claimed in either of claims 10
and 11, in which the gvngas generation unit is fed from
a source of natural gas or of light hydrocarbons and
compriges at least a desul furization unlt, a
prereforming unit and a steam reforming unit,

characterized in that saild installation includes lines
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decarbonation unit and/or imported carbon dioxide for feeding the syngas
generation unit and at least a line for sending all or some of the recycled
streams to the inlet of said compression means in order to compress at
Igoleastza portion of the carbon-dioxidesenriched gas corairiy fRAPOHWD 50468
decarbonation unit and/or the imported carbon dioxide so as to feed the
syngas generation unit. 20 14. The installation as claimed in one of

claims 4048 13, whichduetberingludes ahleast a.compeessiondneans: fofhe

cgglpressing th%_t%/ldroggg f%edigg the desulf iz%tzilon %i:tL fthewsiytr}gasthe

u
genereéafl%% unit and at léast & line for sSe%%laﬁ%aa' or some of the recycled
25SHsaRSTo theinlettdfsaid-ésipressiBAREansin otd&e i compress the
tee:bydrbgenfeeding therdesulfutizatien usit ofitke syngas fienatatiopn unit

ugg{j]/g.rTQ%iq%aéla{iggg&ﬁﬂgqufﬂptqne of claims 10 to 30 14, which

further includes at least a compression means for compressing the
gaseous hydrocarbon feeding the syngas generation unit and at least a
lihé for SErmling stldrisomenf the retydeddtreamsnie thefintetaitise 10 to

COMPression meansHa Ordefd9.ceapress the.gasegus «3p docafeans
f%%¥ngﬂ¥%§g]%ﬁgﬁﬂgﬁm%&ynmleast a portion of the
carbon-dioxide-~enriched gas coming from the
decarbonation unit and/or imported carbon dioxide for
feeding the syngas generation unit and at least a line
for sending all or some of the recycled streams toe the
inlet of said compresgsion means in order Lo compress at
least a portion of the carbon-dioxide-enriched gas
coming from the decarbonation unit and/cr the imported
carbon dioxide so0 as to feed the syngas generation

unit.

14. The installation as claimed in one of claims 10 to
13, which further includeg at least & compression means
for compressing the hvdrogen feeding the
desulfurization unit of the syngas generation unit and
at least a line for sending all or some of the recycled
gtreams to the inlet of sald compression means in order
te compress the hydrogen feeding the desulfurization

unit of the syngas generation unit.

15. The installation as claimed in one of claims 10 to
14, which further includes at leagt a compression means
for compressing the gaseous hydrocarbon feeding the
gyngag generation unit and at least a line for sending
all or some of the recycled streams to the inlet of the
compression means 1in order to compresgs the gasecus

hyvdrocarbon feeding the syngas generation unit.



