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The invention pertains to a nethod for the separation of sour gas.
The i nvent w@nobddshieer pertains to an apparatus and 5 theceRLMesbookdhat
are used in the nethod. Sour gas, a gaseous m xture of hydrogen

sul fide (H29) .and carbon dioxide (CO2) is seen in the process

i ndust ryglﬁﬁg"‘ﬁnfﬁﬁr fheupaparatior getsworheniscal i ndustry and in
natural gas 10 exploration, as an unwanted conponent in the nethod of
processing, because sour gas, and in particular hydrogen sulfide,
conpr oni $BSsandeptbersestaing dad a averndsl @avi tasneapakhyiyafskendly

exhaust Lugessuhenrsai IS bfs_{r d. In said burning process sulfur
oxi des and su?%%i i EE%ISQ%%? ar o%g\ffeé’ec?&?ll}\s R9dRrBgeRPans tieleand
whi ch® cofipeupdivean tlesuldre nusext ensithe gethesi on probl ems when the

conditions are below the acid dew point. Furthernore, the exhaust of
gaseous sul phur conmpounds in any chemcal formis a considerable

burden f®outheaenva rqgasenis .m&&tlﬁ% bﬁeh?@%@eﬁe%ﬂq@éokﬁ Salasa lrli S

usual |y 35 a(gr?;t,\ﬁd frcgm g}ogsu n stream for instance rom & natural gas
stream after whr p i 5ff PRI R ntRe rezonesy igushey hed in

pr ocesseph rif dulonn dretded ge@l-oS8BAK akh N ur. gas frama min
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sol vent , S PR ti¥U &S ahs ghvert edoAembaneyt am nehe anststlod s used.
A known pmeideyk Ry, HRGESS 0 as. Lnto a sul fur end- 30 product
is the d aus- rlcf%;ss. Thi% ggggegés?séﬁgsle% i periad r}%ﬂrd’éﬁ”on of
hydr ogerSskil e asyraeyden andflopracesses conhidmd iwadh consecutive

gﬁéakéfgﬁﬁﬁﬂﬂgﬂﬂéﬂﬂéiqbrﬁﬁ%&kggalylggﬁé&%ktfhﬁggaéﬂgi-%;%%9%%% iglfur

burned. In said burning process sulfur oxides and sulfuric

15 acid are produced out of hydrogen sulfide, which compounds
can result in extensive corrosion problems when the
conditions are below the acid dew point. Furthermore, the
exhaust of gaseous sulphur compounds in any chemical form is
a considerable burden for the environment.

20
For the above reasons sour gas is usually separated from a
main stream, for instance from a natural gas stream, after
which separation the main stream may further be processed. A
known method for separating the sour gas from a main stream

25 uses a chemical absorption medium, or in other words, a

solvent, in particular a solvent containing amine compounds
is used.

A known method for processing sour gas into a sulfur end-

30 product is the Claus-process. This process is based on
partial oxidation of hydrogen sulfide by oxygen and/or air
in combination with consecutive catalyzed equilibrium

reactions, leading to the end-products sulfur and water.



WO 2009/ 0822002PCT/ NL2008/ 000282 During these reactions a | arge
anount of heat is released which heat is also necessary for a

sati sfyi ngwp Jobgiz2d0eacti on vel ocity. A prom nent di sadvagtagsoesbookddi S
process for sour gas treatnment is that? the efficiency of the process
5is to a large extent dependent of the ratios H2S/ CO2 of the gaseous
m xture. DAripgwthasposerRSLOmR, ailaxgea dmange @thﬁnreEtoﬁsC@leaaear ed

to H2S, e vely g ert, nmss of ¢

conpronlgpﬁaﬁthgggog% a#gg ﬁ?é% BT %ﬁ:@r@ % %&6 Eg géghtions.

Fur t her nseecthenf vebmtion. 18 pforsiﬂe‘nﬂ dmaﬁ&iaﬁteqel biEbEhEE peasésons
IS corrpr S y v snmal | nt resulting in a
further g&e??ﬁg %$§ % %???%?eﬁ% qﬁﬁlﬁﬁg ﬁE%&E%EnC?hQﬁegEPeprocess
enri chment poozebarese f extethedgrdmierns ot @heaks@idl tbhe/ddyt be HRS/ CO2
i n order to reduce t he above nenti oned d| advant ages. These

enri chmefiESBPoR AEBE EF o A5l yF PeFoasdCPn 4 -Sub2urdiargst afnﬁent

i nst al | abEonoj Bombhehdt Be 8ol UAS ﬂeial@&qque@argadlhaﬂ RALQ .
in the sense that the installation as a oIels

con5|derable burd
made nor & o‘iiﬂpq’}é%?e FHF (PRI s inge §BecaPRENABNE hiokesses are not
able to %ﬁp@&@@%ﬂi& SEP A3 Hhet %@Ehg?ﬁgw ghoxtdg.and,

hydr ogen sul fide. Such a conpl ete separation i's however necessary to
prodtfite Ry dFOHEH skt fsaied Eridritudrboredctspde ia raomprdm:bd;@d flor m f or
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to provide an efficlent, nple a |nexpen5|
separatlQﬁltﬁesﬁﬁﬁlQﬁﬁnCyrDﬁMhhﬂ1pabceesnent|oned probl ens are sol ved
partially, or conpletely. 30 To achieve said goal, a nethod is

provi ded for the separation of a gaseous m xture that conprises as
mai n i ngflediertre MG iahhe@@ proltesees FREmJBBEOHS:dF XA 6:d Sraise

15 the ratio H»S/CO; in order to reduce the above mentioned
disadvantages. These enrichment processes are usually
performed in a sub-unit of the installation in which the
sour gas is produced, and they entail a considerable burden,
in the sense that the installation as a whole is made more

20 complex. Furthermore, these enrichment processes are not
able to achieve a complete separation between carbon dioxide
and hydrogen sulfide. Such a complete separation is however
necessary to produce hydrogen sulfide and/or carbon dioxide

in a suitable form for use as an industrial precursor.

25
It is an object of the invention to provide an efficient,
simple and inexpensive method for the separation of sour
gas, in which above-mentioned problems are solved partially,
or completely.

30

To achieve said goal, a method is provided for the
separation of a gaseous mixture that comprises as main

ingredients Hz8 and COQ;, wherein the gaseous mixture is



WO 2009/ 0822003PCT/ NL2008/ 000282 contacted in a first device with a
sol vent conprising a weak Lew s-acid, wherein H2S i s absorbed in the

sol vent angolfigydsesmgi ni ng CO2 is abducted, and wherein p&gNBlook/ERS:2
partially saturated sol vent is regenerdt ed subsequently, in at |east
5 one second device wherein the released H2S is abducted. In this

way, an EPPEFERE ABt Rodirstpdevidediiir & helveepaaiiped sehgSalie SRS,

w t hout theine f un| nthis rocess it is
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because 0 of H2S in the solvent a pure CO2-gas stre
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further. ong serehdradhjce hehstengie eblthecwesaks Lfé!"'a%&&ﬁ% ds such
that no Friedel-Kraft reactions do occur with regard to e sol vent.
It is advantageous when the Lew s-acid has a strong affinity with H2S

and no ofnl this avaf] i Ly2midfer@hecROal sapRbe! ALL e, enbpdi ment. of
t he net hod accordl % to the invention the weak Lew s-acid conpri ses
copper al it Lrier (T -AREHEPPtatbenpeedpeiesing @lmns—
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co at | on of 25 both conpounds is known uch
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ext r aor FRRRAUABLCf fdftiFeft inntkepseshtdritg 5 QUi YD, -hs s r88n been
to the invention, makes a

Lo, DR SR e A L0 SGEL L, a0 B s
readi | y fisgdeas an industrial precursor.

15
Preferably the strength of the weak Lewis-acid is such that
no Friedel-Kraft reactions do occur with regard to the
solvent. It is advantageous when the Lewis-acid has a strong
affinity with H»S and no or little affinity with CO,.

20
In a preferred embodiment of the method according to the
invention the weak Lewis-acid comprises copper aluminium
chloride (Cul[AlCls]) and more preferred even comprises the
solvent monochlorobiphenyl (MCB) . Although a combination of

25 both compounds is known as such from the Dutch patent no.
1002560, in which the combination is used for the separation
of gases in a feed stream, the present invention is based on
the discovery that using a combination of above compounds 1is
extraordinarily efficient in separating sour gas. It has

30 been found that the use of the solvent according to the
invention, makes a purity of end-products possible to such
an extent that they can be readily used as an industrial

precursor.



WO 2009/ 0822004PCT/ NL2008/ 000282 Preferably the solvent is contacted
with the sour gas in counter-current fashion, which has the effect of

I mprovi ng wighBosAlssRopt i on of H25 by the solvent. In addp(t;]k,gﬂmoglgoohssz
advant ageous to maintain a pressure between 6 and 10 bar in 5t

first device at a tenperature of approxi mately 50-70 degrees Oel SI us.
As a |ar g%f%frﬁmbﬂyofchheaplivsntelieae@dtwhﬂéchgvﬁmﬁ tades @Rl @AsprACeSS

whi ch ha ff 1ng t.he .ahsorpti on rocess, it is
furtherna&eﬁgtg\%anﬁgggggsgggﬁ%oof YLl ihas eckhef,dBpspvang

wett ed 1Ghsalabspeption a$ hgitb}emf@a@@@ﬁfen‘t‘lheiﬁ' Aabtibeisys face § or
heat exchc1 e conco tantl%Fserves as a surface for nass transfer in

the absorprron procass® NRiPFet s RECRS PR wesgeferati 8A brockss

of ths sddh‘eeﬁtLrstl tibeisecanda 15@@%@&%@qu%%rr%alﬁﬁa%&&oéﬂe‘i'o' n a
wherein the solvent is |led over thewetted wal |,

wet t ed reac
duri ng @ﬁeFES&?Lsélﬁ?r PPR P alRl I FReIEn Oy habttud sedelearedhe
devi ce. 'Elilelﬁgeﬁsw@b:t@r}b@foﬁe&%s@\(«)'hﬁ%hd 83 @H% %@ggcg grastic

| oweri ng o; Eressure such as for instance escrl he Dut ch
pat ent 1606288619 Thee cIPRe ¥Rt v Pasfcesswetitedswilirtheanboe wil | be

further ghugheagesus ned heosxamml es dd%kz%r SpRel ow. Bas f@%‘g{@dt“e

reactor consists of an inner space thé absorptloﬁ S
regehr at’fdh prarkas asthedt m@am tubalralinspheesuraﬂde afo® Healt

space t hak gL EOUlS, aces and js_of ortance for the
heat exchange. éAs I t c|Ss advantggsgoggst 8°ndi APAFACE Egﬁp@?%ﬁ ure in the
30 secon@irdesfere i affer ailsodpativeeprbé@sandidSprdegreas, Cel sius, the

heat that is released in the first device during the absorption
process, is according to a further preferred enbodi nent of the nethod

of the iAVewtilen,regeneration process of the solvent in the second
15 device is preferably performed in a wetted wall reactor,
wherein the solvent is led over the wetted wall, during
which H;S is stripped and subsequently abducted from the
- device. The pressure in the second device does not need a

- drastic lowering of pressure, such as for instance described
20 in the Dutch patent 1002560.

The construction of a wetted wall reactor will be further
elucidated in the examples and figures below. Basically, the
reactor consists of an inner space for the absorption

25 process or regeneration process, which comprises tubular
spaces, and an outer space that surrounds the tubular spaces

and is of importance for the heat exchange.

As it is advantageous to maintain a temperature in the
30 second device preferably between 140 and 150 degrees

Celsius, the heat that is released in the first device

during the absorption process, is according to a further

preferred embodiment of the method of the invention,



WO 2009/ 082200PCVNL2008/ 000282 5 transferred by neans of a nediumto
the second device. In contrast to the absorption in the first device,

it is advaRipaaeass20b0 apply a higher tenperature duri ngpé&PRL2008/000282
regeneration process, as it inproves the velocity of the
regeneration process. Besides it is remarked that it is not obvious
t o transftaanséatrédobytheafis ref 4 anddigms aconthedeviceadbeeause. t he

tenperature.in the second device is, higher_than in the first 10
devi ce, &STETES sgaut:)lf‘l‘?:ea ?O{?l%lqwfﬂifg?eerféﬁ§tpﬂ§€é§§eslf-hé@ are

per f or neddvant BgebuSUED @ppE@ta AN e e Rt raPRLF$H O hsuUggest ed
before in the %ior art. It was found to be particular gdvantageous

to use a fEENEAFESCR NREORMDr | vsita Iemrevesalbhe vedanityvapotne for

transs erﬁ;g@gngggtiéﬁoﬂg&$$&§j rst to the second device. The term
condensabl e neans that the nmedium dependent of the circunstances

applied, can be in gas or liquid formin the nethod according to the

inventi ogeshBegeperad  diie- [ W || ! heat durin
condensat iegn ?md absorlE)A Its ea#{gﬁgitnglse\rllggo%gﬁ%ﬁs g?ng]éalﬁ%$er
pr ef er r eledhbbovmetie ofingdie tretthed sacoadddngite bbeausyenhéon, the

medi um i . ore it is 25.transferred to the, second
devi ce. ﬁ%lﬁggg%@%eggﬁlpgghceorrspe"réeosnsd?)rdeivé‘cﬁoﬁSe ARPRE EPeRatRdtie: fikst

heatlG r aflevioey 45 amddisdduesicd ot hteseqondi deyiert JhecEHEY agaar
d concomtantly raise _the tenperature of

i 11 density the medi
}Mt . Asegéié%%%%xqﬁﬁeé Lﬁtrphgcrﬂaﬁ’i‘buﬁruc& ahQSF\éaBE%FEE%Iri 2% heo¥ jarplied

or suggested before in the prior art.

It was found to be particular advantagecus to use a medium
15 that comprises a condensable organic vapour, for
transferring heat from the first to the second device. The
term condensable means that the medium, dependent of the
circumstances applied, can be in gas or liquid form in the
method according to the invention. In general, the medium
20 will emit its heat during condensation and absorb its heat

during evaporation.

In a further preferred embodiment of the method according to
the invention, the medium is compressed before it is

25 transferred to the second device. For this goal a compressor
is for example situated in the heat trajectory from the
first to the second device. The compressor will densify the
medium and concomitantly raise the temperature of it. As a
consequence, the amount of heat absorbed in the first

30 device, is raised before it is used in the second device.
Such a compression step improves the heat transfer from the

first to the second device.



30 device, is raised before it is used in the second device. Such a
conpression step inproves the heat transfer fromthe first to the

second deviyefrne086306009/ 082200PCT/ NL2008/ 000282 6  Pr ef sl Yod/bife2s2
mediumis recycled fromthe second devi ce back to the fIﬁFSt %?ewgb?e in

order to cool the first device, wherein said nmediumis cooled during
t he recydl*eferabdychheaanadiymal €l 0s8e-16D ke &heCdibohs geQyiLded, in
whi ch t he S heat I e urjing the apsorption process is belng used
for the rggengrga%:lﬁgnﬁggsogég%wo? tHe YSlsFettc. CPRE &her §irabededi oy

conpr essiarefint haidetkdion nid o Kdd Giding %h@%@l:%c?ef r%?téé?c of

t he absohgghggéhgat or Cﬁnt hqa)ﬂ% respectiveély the regenerati on heat

or enthal py. SUEHO 5§ R Hod Addorigi rgovddetle inventclontlies

very fadvhatageelsased hduegaf HeO @2Q8Y 16QN Lo9ns s The, use of , the
has an advant age J:%urli ngﬁ!rclgg%%grfé?i on iR 1 the

wet t ed ngf eact or

sol vent By vIPE ECBRKFGPIM PrRE#5155F hei aglyehn wihdiendhey t ubul ar
spaces, hseadlefdO AagHdELike H2S19as 4kl §ont Al in a relatively
easy way. |In_ the tubular sgaces, t % ggélglgc%%d@jc%uﬁre‘?%'re‘rﬁ to
the sol Weht!Y shd 45sitdede odf thire abprertliog best ofr tdecisaipient over

t he wal | seged I 2S:0as ¢C flow 20 rel atively

freely in %%%’sélﬁ? ré%’[ ir%%%?ﬁ%%raﬁg Q?""F h%%l%f@a‘é}?aworpes SR uabey

exi ti'hg THeIdmATrdpaces. the anfranthen ps efery ediamrhodidmnt akyt he

met hod L i invention, the regeneration process of the at
25 parft!:% aril%l ;e%gggg’r ar 88@8?%33

| east t conprises further the stripping
of the solvent by neans of introducing at |least a part of the

abduct ed (2 fr e first device. Preferably the introduction of
C2 as grhstr|S|§p;%nrpgtt§35“’8iiﬁ?iswﬂ1lar??ﬁ‘?‘bl‘—"d’@ﬁ éa aeatpgef duabhy a

col um. rEdesiepradensinathl® the solvent by virtue of dropping as a
15 falling £film within the tubular spaces, is able to desorb
the HpS-gas it contains, in a relatively easy way. In the
tubular spaces, the gas ascends countercurrent to the
solvent, and because of the spreading out of the solvent
over the walls of the tubular spaces, the HpS—~gas can flow
20 relatively freely in upwards direction in terms of rheology,

before eventually exiting the tubular spaces.

In a further preferred embodiment of the method according to
the invention, the fegeneration process of the at least

25 partially saturated solvent comprises further the stripping
of the solvent by means of introducing at least a part of
the abducted CO, from the first device. Preferably the
introduction of CO; as a stripping gas occurs in a third
device, more preferably a column. This process can be

30 referred to as a post-regeneration. By leading a pure gas
stream of CO; along the solvent which is coming from the
second device, any traces of HzS remaining in the solvent

after regeneration in the second device, will be purged out



30 referred to as a post-regeneration. By |eading a pure gas stream
of CO2 along the solvent which is comng fromthe second device, any

traces of WdSoebwu¥Rieni Ng in the sol vent_after regenerati por/iND2dodI6o0282
second device, wi |l be purged out WO 2009/0822007PCT1NL20081000282

of the solvent, so that a regenerated solvent which is virtually
H2S- f r ee CfcdfehECLEEPE) eBOt Bhohea f regenaimtiak scSvehtpastichegener at i on

has the first regenerat, on n be perforpmed under
atnosphe?ﬁ%%g%ggguﬁgﬁgﬁ%gg f%gfkgausﬁgpﬁﬁdagﬁl%ga,?}ﬁgEr%ﬁvb?%séﬂH%h
(known f Pesictmegpnesataen)has tind adbcastsayey .thaf %@EEEQESH hebuse of
CO2 as st.Lippi Tedi i egeneratjon i s advant ageous because
no foreikﬁbggk?ggggg g%hggé'gﬁ% Oéﬁ?é;% el {POSRBEEL §aPyeSaAFe hand
Wou|d5hagéatoabgspabturambiﬂedjr&ﬁﬁﬁﬁﬁd‘pﬁ@%@&&% QknBad ¥eoherformed

at the | 1.0 i ng expensive apparatus and | arge amounts of
energy. %gﬂftﬁegjr:n it'hgen?f %s(ifp}ghat originates from such a second
regeneration step or post-regeneration, is subsequently recycled to

the first device as well. Preferably the abducted CO2 fromthe first
devi ce i gnh%%?%ﬁagﬂ %@F I+ iqf iQ20u88dsEBEPR IR reqdingt alimimepr ocess,

and nor erpgeferablon ihedeatingfs Wae.aadugte opr | ses, heat
exc ge bgtmeen regenerated so veﬁ% ang t he %Ig?%ég%gugg%ﬁ%EFHg
st rifppi nG2 Fretiithn 2 Hel Heegterofl st Becssbaant wbithgwdubin tidres sas and

devi ce, pespecdd Vel Veit ond erat | t ks 25 here
transfer%ed to the ﬁfﬁﬂﬁb Eég’usg %%ggs??l%%?n%oﬁgﬁ!%ﬁﬁm??l%Ff % her
pr ef er r elCEHDERN HFINDIepemstived appecetizngahe 1hege nueninian, of he at

| east pagfdal}y saturated solvent is

15 The mixture of H,S/C0O, that originates from such a second
regeneration step or post-regeneration, is subsequently

recycled to the first device as well.

Preferabiy the abducted CO, from the first device is heated
20 before it is used for the fegeneration process, and more
preferably, the heating of the abducted COz comprises heat
exchange between regenerated solvent and the COz; to be used
as stripping medium. The heat of the solvent coming from the
second device, respectively the second regeneration step, is

25 hereby transferred to the CO, to be used as stripping medium.

In a further preferred embodiment of a method according to
the invention, the at least partially saturated solvent is
heated by the regenerated solvent before being regenerated
30 in the second device. As the absorption of H,S preferably is
performed at low temperature, the remaining heat of the
regenerated solvent is advantageously transferred to the at

least partially saturated solvent, so that the regeneration



heated by the regenerated sol vent before being regenerated 30 in the
second device. As the absorption of H2S preferably is perforned at

| ow t enper @igoeuoshiee remai ni ng heat of the regenerated perMERshdw2s2
advant ageously transferred to the at I%®ast partially saturated
solvent, so that the regeneration WD 2009/ 0822008PCT/ NL2008/ 000282
process &frockesselfveéhe provents prohithel heattHa arsfettredsrelPrefer ably

t he exch a e t he erat.ed solyent on the one hand,

and the gggﬁggéFHga%P?a%%§§§% Tr ggggﬁHV%%F*%%&%Fh5e9§E?EFEBQCI2 gas

on the otskévehandn Ehesoperfandedana tihe mameaheabaexehanger. The

inventio further to.the use of the sol vent conprising copper

aluniniu%ﬁ%ﬁ%g%gées§éﬁfﬂéciﬁﬁ)t hd" ot 5P8bI PR eny| CRACE 9D rRa

separati as pkrdocgaseois e Ndadidirtesdthaix =irses H28 and CO2 as main
SHAMY

i ngredients, according to the nethod as descri bed above. The
invention relates further to an apparatus for use in the nmethod for

the separhei envehtibe Beseous findHae @r¢ordiRg L@ the Lgyeprion. 15
The invention will further be el ucidated by appended figures

i | | ust r aPPHBT H7 eREr FRRPTDBIMERIE ghlord denvEnlpofl Mhered n:

20- Fi gur fodoshouSosi IEAGPSSuRECER Of: 12, kAl IRLAOd, o jseparati on

of sour gas froma nain 'streamusing am ne conpounds; F?gﬁ 2'% shows

a pritesBistheeetiat scomntictes ¢h52686paPatdomadh Jagtregasnascor di ng

to the 'Q¥88£&£E@ to the method as described above. The invention
relates further to an apparatus for use in the method for

the separation of the gaseous mixture according to the

invention.

15
The invention will further be elucidated by appended figures
illustrating preferred embodiments of the invention,
wherein:

20 - Figure 1 shows a process scheme of a known method
for separation of sour gas from a main stream
using amine compounds;

- Figure 2 shows a process scheme of a method for
25 separation of sour gas according to the invention;
- Figure 3 shows schematically a wetted wall reactor
which is used for absorbing H;S-gas in the solvent
according to the invention; and
30

- Figure 4 shows a detail of the wetted wall reactor

of figure 3.



Figure 3 shows schematically a wetted wall reactor which is used for
absorbing 1125-gas in the solvent according to the invention; and 30
Fi gure 4 showmogosggbai | of the wetted wall reactor of fp@pRedscookdd
figure 1 a process scheme 100 is show? of a known nethod for
separating sour gas froma main stream 2. The main stream 2, which
may be a Imatflgalregds astreamssi schede tiarids shsoufgas kabsar pethod
colum 1Ql, in ich the main stream?2 5 is contacted Wwth a sol vent
W am Ao GBS R e TRe PO Rt TIL & AT Gt FEF At ZanBPEnfain

t enper at wtereasi Bg @hdcbl nag devi aeathdalatgdhetrepnsi de obdt Bewsehym
101, and _the sol vent havigg absorbed sour gas, s abducted via
conduit & £P8m 88PuRRSYERTFRCHHTE i BH meith "icBamPPeRodR §EReam 2
condubt 1@ 3ohhecsydt @fithos Sorddrer WidCessing cotpeuaarduirhe4 is |ed
t hrough a geat exchanger 107 in which the heat of a conduit 6 is.
transf er °8 V?Btc6ﬁdﬁpgr8@u?ﬁ@ 3t RS COTISITE tYrEs UgiRgaReBO8B1 RSNt
whi ch isageriiceheds 36 the téb deastoPad aldiimsatunat gdg apd is
introduced in a regenerator 102, in which the sour gas is stripped
and abduéfédeihr BaYhreoRBEPEPed Mt 98 .cordabregteswaidsconduit 4
regener ar@bn1081 Bin a1 b 8DOrhEN 03 S0 3% 140 o g%%heﬁgggeghg'a conduit
regenerati on process. The solvent 1s recycled through a D% condurtt 6
via &9pudpthedsyshemhbar Excteamarrok@Esdmg.cool er 105 eventual ly to
t he absorption columm 101. The separated sour gas is dried via
conduit 8 in condensing device 106, and in colum 9 the water is
separ at effhandonduit 4 is led through a heat exchanger 107 in which

the heat of a conduit 6 is transferred to conduit 5. The
stream in conduit 5 is a heated solvent which is enriched,

15 d.e. at least partially saturated, and is introduced in a
regenerator 102, in which the sour gas is stripped and
abducted through conduit 8. Heat is conducted towards the
regenerator 102 by a reboiler 103 so as to accelerate the
regeneration process.lThe solvent is recycled through a

20 conduit 6 via a pump 104, the heat exchanger 107 and cooler

105 eventually to the absorption column 101,

The separated sour gas is dried via conduit 8 in condensing
device 106, and in column 9 the water 1is separated and

25 recycled to the regenerator 102. On the top side of the
column a pure sour gas stream is obtained in a conduit 1

subsequently.

The sour gas stream 1 is processed further in a known method
30 by a sulphur processing unit 110, which consists of usually

one or several Claus-units. By adding an oxidant 10 pure

sulphur 12 is obtained with by-products comprising the

condensate of the process 11 and the remaining gas 13. As



25 recycled to the regenerator 102. On the top side of the colum a
pure sour gas streamis obtained in a conduit 1 subsequently. The

sour gas SHvceabdsds2108 processed further in a known net hoglcBRLiuys/s002
sul phur processing unit 110, which cadsists of usually one or sevesrzal
Gl aus-units. By adding an oxidant 10 pure sul phur 12 is obtained wth
by- pr odugt e £QFPINGi Crdd ealeorjenbat eaviot He fliacéssoflgapdt t he

remai ning gas 13. As 2009/ 0822Q00PCT/LNL2008/ 000282 10 .
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( _ . make it C | et el
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in the system 100, nbosostiercd addowar ekBeaCoBlumhi Oni the heysoim gy
stream 1. Such an ‘additional step reduces the efficiency of the

process andof@er hiep nbPees dit £0yERbHe my B HPhiGT v &kh8hsi've. 10

In figure, 2,2, pros8ss: Sherd 200 dedcshomnel BEFS8paRAYI 6F SRur gas 1
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enri chment steP whi ch usual |y
expensive.
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In figure 2 a process scheme 200 is shown for separating
sour gas 1 according to the invention. Importantly, the
depicted process is virtually insensitive to the ratio
H,S/C0.,, so that an additional enrichment step which usually

15 is necessary in the known method may be left out.

The sour gas stream 1, i.e. a gaseous stream having main
ingredients HxS and COz, is first led towards a compression
and drying device 203 for the removal of all possibly
20 present water in said stream 1. The removal of said water
can for instance be performed by cooling and by application
of molecular sieves. It is of importance to remove water
from stream 1, because water impedes the functioning of the
solvent in the method. The stream 1 is preferably
25 pressurized to a pressure of about 6-10 bar. Water and
. other possible components different from hydrogen sulphide
" and carbon dioxide, are abducted via a conduit 30 from the

gas stream 1.

30 The pure sour gas is led via a conduit 15 towards an
absorption column 201, preferably a wetted wall reactor, in
which solvent led through conduit 21 is contacted in counter

current fashion with the stream 15. The solvent congists of



15 is necessary in the known nethod may be | eft out. The sour gas
stream 1, i.e. a gaseous stream having main ingredients H2S and CQO2,

is first |qa@ddoow@ssh a conpression and drying devi ce 20B8c{/Rf 200860282
renoval of all possibly 20 present water in said stream 1. The

removal of said water can for instance be performed by cooling and by
appl i catdoppeefl atmheatbar csieviese (GuiRldflqlhperlandeito renove water

fromstream 1, because ter inpedes the. functiaqni f _the sol vent
in the H@Pﬁ&&?o?ﬁglgf‘?ﬁ\gﬁ] iMﬁ:%) pr e"“}aasbffyo 5’rh €§s§?‘F§e8 to a
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di fferent from hydrogen sul phide angd. carbon di oxid ar bducted vi a
a conduiReca@ser Ha? the SpdTSst Faamh ‘i.egéolq’h%h?)u‘?%{%edﬁ? ad]acg ti%se led via a

condyi t s1f Jepwandeoani ahsespthen v Abe Prafrenablly abwetbedowal |
reactor, in which solvent |ed throu%g %ﬁnduit 21 i.s_cont ac:@ld in
count er Car r Bhe FALTERRh IRIIFANHENS CREAML1BMORRE 85I Vet oridiedt § of

WO 2009/9%%2%@Q%%RCE&NBC%QQSiQQQQZtm%o WidemuaRl oo dat (e
[ ALC14])” sol ved 1 n nonochl orobi phenyl ( ). It was found that such a
combi nattiopn sdcles cpasyshel PLi pu¥dec@epar ati on of sour gas because H2S
di ssol ves very well in the solvent and the 5 solvent according to the
i nvention does virtually absorb no CO2. The sol vent absorbs the total
anoant daheHaBSsospttibat pacgass sis eare2rathlat desdfivanechangssorpt i on

colum 201 at th op _si de nsils o] r T sepption
process Hrsesﬁﬂlé:ﬁeg’gﬁwgeﬁegf%gkg uatinr§ergtaloayprtgasfn ire. g:tev\ggn%g- ?8 bar and
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during the absorption process and too high a tenperature sl ows
the abs@GET Frocess PER-AUSTRITE 1Y Jeod“'sa%wﬁ]i t;‘l?eofaﬁtg%ptgg\l}we]nt

for process — because of a lowered affinity of the solvent for
15 H,S at higher temperatures - , it 1s advantageous to cool the
column 201. For this purpose a cooling conduit 32 is
provided through which an organic vapour is led that absorbs
the heat released during the absorption process, as well as
leads the heat away so that the temperature in column 201
20 can be kept low. The complete cooling system will be

discussed in more detail below,.

At least partially saturated, or in other words, enriched
solvent leaves the device 201 at the bottom side and the

25 stream 16 is heated by a heat exchanger 204 from
approximately 60°C to 120°C, after which the heated, rich
stream 17 is brought in a flash tank 206 via a valve 205, in
which any possible, small amount of dissolved CO; present in
the solvent, is released and recycled via conduit 29 to the

30 compression or drying device 203. The rich solvent is
conducted from the flash tank 206 to a regenerator 202 via

conduit 18.



15 H23 at higher tenperatures - , it is advantageous to cool the
colum 201. For this purpose a cooling conduit 32 is provided through

whi ch an owgaihgesyapour is |ed that absorbs the heat repepseshoshbtobddd
the absorption process, as well as |éd&ds the heat away so that the

tenmperature in colum 201 20 can be kept |ow The conplete cooling
syst em Viid |reherdireduss @62, nther B:atad [1shelubwegAenkégsstpappedl |y
saturated,,.or in_qther rds, . enriched. sol ve | eqves the device 201
2t the BOHCSeuPad vaag BRESounERh EhT TRt B dteabtebhanger
204 fr opafyseXiorateky ge@Cihoah20Lpt 8 efo WiirC 2 (t1he Theatsedipptial
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drying device 203. The rich solvent is conducted fromthe flash tank
206 to £ir&Ydredst roYddedi alBohgi ReaB. exghpnasy &idicatidr thg2hephe H25

gas i s eyt iy sbsbPRedonhib Sudh PRl Y Ag-NRALHANIER Q5dRat es
from the absorption process of the gas in absorption colum 201. The
stri ppi MFaessrefier apisprpedf dnnddsarreundieranane Fetwe&evI40P¥50C 5
under aégg rd C..pr 8. - Hhy o) feat ircuit is
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absdPpt ifwrmed uen s20Eeduenngyt hed ablsorpih on @robdds 31 singbsorbed in a
surroundj ng..space t .sho ans of an or e lid.qui-d th
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di spl acenent type) taq.a surroundi ng space (not sh whj.ch heats the
regeneréF@FHfG%EOFnZgﬁrsIguinﬁnﬂ?ﬁﬁPéﬁé&ﬁétQHﬁcﬁbgﬁg%FﬁﬁHﬂ@hses and
emts atedrlRnSRRE ahldMemi t8 Heathé Osdhe timd egeNelaaltor2@2e IN this

way a very energy efficient grocess of absorption and regeneration is
pro&ﬁdeéFQQ$QH% i £Re- In this way a very energy efficient process

of absorption and regeneration is provided, in which the
heat produced in one process 1s transferred to the other,
while accelerating both processes. The pump or compressor
214 which is used in the process, requires an amount of

20 energy which is relatively small when compared to the energy
in terms of the heat of absorption and regeneration that is

transferred.

The released HyS gas is abducted via conduit 26 from

25 regenerator 202 and cooled in cooling device 207. At this
stage also small amcunts of MCB will condense and this
solvent is regained in an atmospheric column 208 and
recycled via a conduit 27 to a second regenerator 209. The
gas that is released at the top side of the atmospheric

30 column 208 is pure H,S-gas, which, because of its purity, is
suitable as an industrial precursor, for instance in

producing sulphur and numerous other products,



heat produced in one process is transferred to the other, while
accel erating both processes. The punp or conpressor 214 which is used

in the progessesdseyi res an anount of 20 energy whi ch i sct/RLaosVRbas
smal | when conpared to the energy inlerns of the heat of absorption

and regeneration that is transferred. The rel eased H2S gas is
abduct erMi@ tdendidlive®d fthain 25 redeasedtat 202 Ita:rmicmbcﬂie:w iof ¢bel i ng

device 207. At _this age | so I unt M:? C ense and
this sol VeH"TE%% ggazl%t2 g i ﬁeén ar m%sp rll‘l%:t 210#) alv(? %gﬁycl ed
via a cangiiid2 A tsecdnsecendneegener 209y 200ch e gased kdisa sinder

rel eased at the t.op side of the nospheri¢c 30 colu pure
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renaininguﬁﬁﬂuﬂﬂﬁsoﬁohﬁéhﬁimqnGdu}gaebteabm 25 that is formed, is
-recycled to the compression and drying device 203. This
secondary generation step secures that a virtually HzS-free

15 solvent is obtained. As the solvent still has a temperature

of about 120°C, the solvent is led via conduit 20 and pump
212 through the heat exchanger 204, where the regenerated
solvent 20 heats the rich solvent 16 and the CO;-stream 23,
before it is recycled back into the absorption column 201

20 via conduit 21.

The use of a second regeneration step in the second column
209 makes it possible to regenerate solvent under
atmospheric pressure, as well as to a very high purity. The
25 use of the already present, H;S-free CO;—gas, is very
advantageous in this method. It will be clear that such a
method of regenerating a solvent is very energy efficient
when compared to, for instance, regeneration under vacuum
circumstances. Also, the efficient exchange of heat between
30 the several streams, for instance between the streams
passing through the heat exchanger 204, contributes to the

highly energy saving character of the described method.



and the H2S containing CO2-gasstream 25 that is forned, is recycled
to the conpression and drying device 203. This secondary generation

step secura® Jobwds2moVvi rtually H23-free 15 sol vent i s obpearReshesdsmrdhe
solvent still has a tenperature of abbut 120C, the solvent is led via

conduit 20 and punp 212 through the heat exchanger 204, where the
regener aledesghvend 20vdidats walld rieaktool 380t 13 6shewn thaviarp-ak fdem

23, before jt is, recycl,ed back int e ab ti u Vi a
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Examples of a suitable medium are hexane and toluene. The
15 condensed vapour 310 fills the mantle space 308 up to an
indicated level 311, above which the compound makes a
transition into a gas phase, and subsequently exits the

mantle space 308 as organic vapour 312.

20 The heat that is formed during the absorption of HyS from the
sour gas 302 into the solvent 304, is transferred to the
mantle space 308 and functions as a source of energy for the

evaporation of the condensed vapour 310.

25 At the bottom side of the reactor, the so-called fat or
enriched solvent 312 is collected in liquid form, and led
via conduit 314 to a regeneration process, for instance in a
second wetted wall reactor, which is not shown, but
functions in a way analogous to what is explained above.

30
At the top side a gas stream 315 which is HxS-free, leaves

the reactor.



10 300 has a space outside the tubular spaces 306, a so-called
surroundi ng mantl e space 308, in which the nediumfor heat exchange

flows. Thewgedidgapters as a condensed current of orgapéfNy.aROH02s2
310, i.e. it is actually in its liqui¥ phase. Exanples of a suitable

medi um are hexane and tol uene. The 15 condensed vapour 310 fills the
mant | e spapei308spicdD @ate idulircatted! Wvdvel ed3th, obhevecandli the tdwter

conpound nmekes_a transition into.a gas _phase, and subse y . exits
the mant F8l&pat® 2bgi SR &ﬁbgﬁpn%f }ngom%ﬁ%r %§t9¥§2%ﬁ¥%ﬁ
formed dynipgsther abseipidomoftHR S dor amdt betsomr shas 8O2thaito the
solvent 304, is transferred to the nantl e space 308 and f ions as

|
a sour cetBPULRBr HATHY (HE Y SFGH A% ISt SPRESE oRAERERY BEn% f310.

25 Ats thgohetsomgi sle afcH helreactiony theemsateal kpdcéaso®r enriched
sol vent 3?2 is collected in liquid form and led via conduit 314 to a

regeneration process, for instance in a second wetted wall reactor,

whi ch is.E own, ctd j4 a o} Woat 4S8
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H2S- f r eevallavesctde oRatigine 30 LOEPNGE2250EBPCTE Kk 20P8E 0 09XER of

Tubul ar ggaces a%erqﬂﬂyected wi th each other and the outer wall 316
of the ré&dttbrac 3 connecting material 318 which allows for openings
at tie top and bottom side of the tubular spaces, while sealing the
spaces between tub 5 spaces and

space 3087 ﬁ?ﬁ‘éF?yX': ﬁsrkf‘?‘ﬁhrjél g dieet%}ij‘liuzc?g d?éég%%%gﬁ%ggﬂe%\%%fed
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reactor zgg'ffom the mantle space 408. Further are shown the tubular
spaces 410, which are delimited by the inner walls 412,

15 along which a film of solvent 414 flows downwards, while
sour gas 416 ascends at the central inner side. The tubular
spaces 410 are connected with each other and with the outer
wall 402 by the connecting material 418, which material is
positioned slightly below the endings at the upper side of

20 the tubular spaces 410, so that the endings project slightly
above the connecting material 418. As a consequence, a small
reservoir 420 is formed during the introduction of solvent
414, before the solvent flows as a film along the inner
walls 412 in downward direction. As such, an optimum surface .

25 of contact is achieved between the ligquid phase of the
solvent 414 on the one hand, and the gas phase of the sour

gas 416 on the other hand.

Furthermore, the use of such a reactor for regeneratiocn, in
30 which saturated solvent flows along the inner walls in

downward direction analogous to the description above, will

achieve a satisfactory evaporation of the HzS-gas from the

solvent, because the current of HpS-gas can flow away without



10 In figure 4, shown in nore detail are the integrated outer wall
402 of the reactor, and the exit 404 for organic vapour 406 fromthe

mant | e spag®) Aosdoer t her are shown the tubul ar spaces #¢&BNLYas/6dv 28" €

delimted by the inner walls 412, 15 Xt ong which a filmof sol vent
414 fl ows downwards, while sour gas 416 ascends at the central inner
si de. Thehysixadarhispheesod i thie tboerntobedaw spreaeh wiher tErd with

t he out er f@“&:4 %mp cggmp%%p%%tgngiﬂﬁterial 418, which material is
positione% s?igh Y "be ow 't e endings~af the upper side of 20 the
tubul ar spaces 410, so that the endings project slightly above the
connect i nmat erial 418. .cqonsequen smal |l reservopir 420 is
for med dETF M T T MGU G dHiTOf SdaE Ul b 4T  DeTor e LTS sol vent

fl ows asembddimarad ongt Hedlaes Wehkg 4dBodimaovdmVas dvell Y eofHiath As
such, an optinmum surface 25 of contact js achieved between the |iquid
phase of 2¥heCLBIRAhPYA F S orRangReChahbe aRE R a2 Phase of the
sour gas 416 on the other hand. Furthernore, the use of such a
reactor for regeneration, in 30 which saturated solvent flows al ong
the inner walls in downward direction anal ogous to the description
above, will achieve a satisfactory evaporation of the H25-gas from
the sol vent, because the current of H25-gas can flow away w t hout
physi cal hindrance within the tubul ar spaces, while the solvent flows
downward as a film The invention is not |limted to the above

descri bed 5 enbodi nent, but includes other enbodi ments as well, which
are covered by the wordings of the appended clains. 17 d ains

1. Method for separating a gaseous m xture that conprises



as main ingredients H2S and CO2, wherein the gaseous 5m xture is
contacted in a first device with a solvent conprising a weak

Lew s-acid, wherein H2S is absorbed in the solvent and the remaining
CQ2 is abducted, and wherein the-at |east partially saturated sol vent
is regenerated subsequently, in at |east,one second device 10, wherein
the rel eased H28 is abducted, wherein the heat released in the first

devi ce durings4e absorption process, is |ed towards the second
devi ce by neans of a nedium 15 2. Method according to claim1,

wherein the weak Lew s-acid conprises copper alum nium chloride

(Cu[ A1C14]) .4 3. ' .. Cl ai = O . efei :
sol vent corrplr'i se%%@ﬁ%cﬁ%%ﬁ%&%ﬁ? %Wg%%ls E{u‘ t?ﬁ%d&géc{;o%c’g‘%ﬁésteg,
clai m 3, wherei nagheaiedingnedepitssks’ andofBanshdteinigenigeseapour .
5. Methog accor diugeifle of &0t aCled 1iher@irdesabd BEM 25 col fene

conpressed before it Is led towards the second" device.
accordi ng to cl aFpnBriving a5 weglkebevistarddredhamein HaScysl abdsérien time

secqnd devi ce t oygE dso il iandt +RO0EMHGinkOECS O IRk eliNeafd 1 St
device, and wherein |
. wherein the at least partially saturated solvent is
regenerated subseqguently, in at least one second device
10, wherein the released H,S is abducted, wherein the heat

released in the first device during the absorption

) . process, is led towards the second device by means of a
medium. ' )
15 2, Method according to claim 1, wherein the weak Lewis-

acid comprises copper aluminium chloride (Cu[AlCl,}).

3. Method according to c¢laim l--or 2, wherein the solvent
comprises monochlorobiphenyl (MCB).

20
4. Method according to claim 3, wherein the medium

comprises a condensable organic vapour.

”) 5. Method according to claim 3 or 4, wherein said medium
25 ° is compressed before it is led towards the second’

device.

6. Method according to claim 3, 4 or 5, wherein the medium
is recycled from the second device towards the first
30 device, for cooling of the first device, and wherein .

the medium is cooled during the recycling.



the mediumis cooled during the recycling. 18. Method according to
one of the clainms 1-6, wherein the process of regeneration of the at
| east partially saturated solvent further conprises the stripping of
the sol vent by neans of introducing at |east a part of the COQ2

abducted fromthe first device. Method attording to claim7, wherein
t.the CO2 abducted fromthe first device, which is used for the

strippi ng of 7sol wésithod $tdmﬁé.dgb‘&f: @ of thRei Ols0fdiced,i Bhkbin the

'regeneration pr od accor.di ng m 8, wherei n t he

heating of the agjdrﬁcctestf PEEHTTHE tértt'a%v‘?%ele%ﬁ’ral%éé 1ly

exchangi ng heat ettt edr egénenatﬁd:tsx@h:veﬁﬁpﬁmla§aﬂ{b @24 pPehdask
he, at | east gartl al ly

according to one f t i
saturated sol ventq‘l % gt%’g gi T?@i \é%eh {;’éﬁ’ RE PeEntleapef drragt qfs
regener at®d it selthei §Op habdeoiond fdeni tiee first device.

8. Method according to claim 7, wherein the €0, abducted
from the first device, which is used for the strlpplng
of solvent, is heated before it is introduced in the

10 regeneration process.

o, Method accoxding to claim 8, wherein the heating of the
abducted CO; from the first device, comprises exchanging
heat betwéen regenerated solvent and said COs.

15 .

10. Method according to one of the claims 1-9, wherein the
at least partially saturated solvent is heated by the
regenerated solvent, before it is‘regenerated itself in
the second device.

20 '



