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Met hod for the separation of sour gas The invention
pertains to a nethod for the separation of sour gas.
woheodsiosy@nt i on further pertains to an appar at upCama.2eds®00282
solvent that are used in the nmethod. Sour gas, a
agequs m xture of hydrogen sulfide (H 2S ) and carbon
MEt%?axgaﬁ FEEQFeP§r§§éﬁniﬁ%tﬁeuprgesss i ndustry and in
particular in the petrochem cal industry and in
natural gas exploration, as an unwanted conponent in
The t hevept hod DErpaboessbng, mbenads€osoUhedaspadldibh of
LCu hydrogen sulfide, conprom se sald processes
Sougfé‘{’éead%?%mb%{‘éémgh%r Hﬁtﬁ?a P?ggﬁﬁlﬁeﬁél gherhpasetus and
the famsembethsai drgassés Porogd. mbhnsai d burning process
sul fur oxides and sulfuric acid are produced out of

hydr ogen sul fide, which conpounds can result in
ns_ are

SouxjeNsi Y i I t he_condi t
R R A R AR e sl gl
Car%é&@%@ﬁ pf@@z)cdxm;&mdsﬁjm ey pmﬁm'stgalié{cg;gehﬂ}s E%qd in
ansi der urden for the epvironment. For the above
partflggglo%g Jgguﬁq% CHRONIR T3 sEpArSERY 2RpOnim matnral gas
explstragaimn f afs iastanem e al 1 g9as, Sty eam  afker
whi ch separation the main stream may further be
procﬁsosaé%eg?e%%m%tm ford sepapatt g lde Ispdrogas
sul ffirem ' t ; ® cal absorption nedi um
or i n%&@eﬁbn\%os{eg?gla%%ﬁceenﬁé% norpaf?af(gu W34S0l vent
envigemmantiald vamnfe icomdou rdeh d s tsane A KOs B4 h%aéis fpg
burn%?pc%%s%%g£§%yrfﬁ$s into a sul fur endproduct is the
dus- process 'Y BYreGESS i e Pifigmrandilsulfuric

acidomk@abﬁmdmﬁah¥ﬂﬁﬂgﬁﬂhyaﬂadgik§ﬁﬂﬁ%&§nﬁﬂ%%ﬁncéﬁﬁounds

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.

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
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-
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.
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in conmbination wth consecutive catal yzed equilibrium
reactions, leading to the end-products sulfur and
woai®@roseoi ng t hese reaction§ a | arge anmount oPChear00$s00282
rel eased which heat is al so“necessary for a
satisfyingly high reaction velocity. A prom nent
Duryigativaneageast iohiss aploacessamonnsont gastt Meatedee sicsl

- e.efficie f e-process.i.s to_a-l arge
Whl%Q?%%%PdégeﬁgghtHg¥egﬁgkpaFggsaHf@FéE§y8Pg§He%g§§eous
reagli k¢nureelédcitogw RapiromihRHt Cidadvatagel argenhamibcess
£ of CO conpared,.to gQS ,.fhe relatively large inert

°F fids o a%a?ﬁ%ﬁtﬂﬁa i 48 FREoRPPORTSILAGSPRY gdalthsf pxocess

is o oh l1enperakueatduepBadbhe beachboRariBYr D8y ABS &4 NG e
formatjion of sulfur in said equilibriumreactions is
JaseIJHprivhEsele byAhakPrHgrat el Haarfmt iofe H2S Taasyd tammnt

i r 0 i ng;, of hciency of th
o O MRS e CRheRt TR bResaeuer FBRT ENB25FI 6
carkzm dioxihdseisheomptbnisi2ShChd Hoadr der at aiggduce the
tenl%ggﬁgupeqaioned ggsadvantages. These enri chnent _
Itocesses ar e s tidf| Jeper+orfedt PAtAS BB BnEheoforpation
of dulsiat | 8t i 981 dNeyhi thot NEMSPYLEOBSnES1 RN egfdgﬁémié‘@ﬂ by
they entail a considerable burden, in the sense that
havimge'q nital 1 aamennhisoh Mol e lividey nior e cOmptles lowering

of tHY thesiore, - hg§etﬁgré£gggg% processes are not able

to achieve a tonpl ete separati on between carbon
di oxi de and hydrogen sul fide. Such a conplete
separation, i s however necessary to produce hydrogen

The%ﬁﬂ%ﬁ%&?%ﬁ&ﬁ?ﬂe%E{QﬁﬁF%ﬁ%&?d%r?% %h%uP?&%Fe?FBrﬁPféﬁise
the USA i&S 1R /IAAAUSE I Blle PrESUESQlhice | thi Sa ?g@?ﬁ%ﬁEiQBe&he

. _invention to provide an efficient, sinp
disgdyanians ve Thedodelorchmens apavat $oas odrsousugasy in

perf\éﬂim%l'& aikhovae'ml&r?{]tedofri%é efr?s@éflas’g$g§digavrﬂt1§_g}lll Xhe
sour gas is produced, and they entail a considerable burden,
in the sense that the installation as a whole is made more
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.

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.

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

ingredients HpS and CO,, wherein the gaseous mixture is
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or conpletely. To achieve said goal, a nmethod is
provided for the separation of a gaseous m xture that
woanprisz®s as nain ingredient,s HS and CO2, wheCeEiNL2008®00282

gaseous m xture iscontacted~in a first device with a
ol vent ,conprising a weak Lew s-acid, mhereln'kQS 'S
CongﬁgB?aeaniﬁ tR&s§odeFaceandthhe B@&NENQuadﬂﬁlmsang f geak
d d, erpekn: th st_partia saturate
e ent ARRCstnorty it okl io ehn Splvent: shiethe
remaepbnd @evite bdnetedt hend elleeseth H2Sei stabdust efarthally

I n efficient method is provided for the
sat%ﬁ%%?%?%%%gg %s%ﬁrrﬁggPeﬁFFﬁguFPPﬁ§qH§€Gldﬁ 48 8§ least
one Gausudi dsvits WhesePhOERESrblchScaduadt fgeoys, Lhay .
the ratio H2S/CQ2 in the gaseous m xture does not, or
only to a small extent, affect the efficiency of the

b . af tion . in th
in s ssey, besaveggiLer 20808l 0nelbuthiy BelBhes gas

Sepaigiekan doessper Bave vbtheuproicesseddf urt lgking Claus-
he weak Lewi s-acid is such

; t t h, of .
ot g?ﬁ%2@¢¥?é%g?gﬁ%gpg£r%%c? %%%t@%e%EéthﬁFtﬁhﬁegé?éQ
H2S /00, tihe 1908 V@it eohs h5xBEVAT GG NS WheD BﬁEYLFW §- 8fkd:

has a strong affinity with H2S and no or little
eXteaFfaEfri Rithe G t e fidhencyref eitedoenbeds pentcafisthefter

' t [ ntion the weak Lew s-aci.d

s od dithar A Fo e (i Rrer SF rpenas

obtajmes et eririesl @vensiciospn ikass the: S ¥eNto be processed
%%Hochlorobiphenyl (MCB) . Although a conbination of

fur otH conpounds is known as such fromthe Dutch patent
no. 1002560, in which the conbination is used for the
separation of gases in a feed stream the present

Prefegeldyi &g st orpf 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,.

In a preferred embodiment of the method according to the
invention the weak Lewis-acid comprises copper aluminium
chloride (Cu[AlCl,]) and more preferred even comprises the
solvent monochlorobiphenyl (MCB). Although a combination of
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 is
extraordinarily efficient in separating sour gas. It has
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.
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the discovery that using a conbination of above
conpounds is extraordinarily efficient in separating
weaww/ogzeo |t has been found that the use of tRET/NL2008/000282
sol vent according to the i nfenti on, makes a purity of
roducts possible to such an extent that they can
Preggr@géglp eused vadtan s reusactad priddurtder SRref eyaablin

couEh@rseh¥§@Et'§a%? %Pt%% %ﬁ ﬁshassﬁ%gﬁé% 1§} proving

counter-current
theiﬁbﬁgvphgonhefaﬁsﬁrbylbneoéotﬁéhby fTheagghveBh, kR is

T R R A Y s S

thetempetaaavecefa@pgrQémgakgkﬁréoo%OaQ%&H%%h%?éfyl§b'ﬁﬁ

e_amount _of heat is released durin
degﬁﬁ%%r%?%%h“ﬁro@és@ WAreR Basunkeodf heet: o& del Laypisregl

durih§ ﬁﬁéoéﬁgbgﬁtﬁgﬁcg§§cegg hﬁlgﬂrhhern%re &%.antaqgous

to" cool the first device. use 0
delagbey othasahearpéxohapgecesuhetei nst e rsuefraee of or

C e (o antly serves as a surface for

adv%ﬁ?%g %a%s g CORT ﬁgﬂ; §6F%t98ﬁ15?00€§§ usg ﬁﬁeﬁeﬁﬁé&ed

wallﬂs@a&tﬁmr&genééatéﬁﬁhﬁﬁgéﬁsswﬁéréﬁﬁ spkvent - n.t %%r Peat
second device. is grefera erfornmed in a mette

exChaRg® oFONGHRPEF ANE X §@FV@ﬁta$sal gdrfaee the wetStsed
trad@ids i #0L6RaHES| 5801 pPed apd aubsequent |y

abduct ed fron1the evi ce. e pfessu second
devi ce does not need a drastic |owering of pressure,
tance described in the Dutch patent

Als S%Q%Gﬁag%%%r% h%?rBE??%ﬁso?f athet $edvRAE| tpe&beosecond
deviid |idepfasd hapl ¢l peidataddi i the,exampl 651 and.figures

bel ow. Basically, the reactor consists of an iInner
w e%%gb§~QHSQ}ﬁﬁ%%sb$pi$@nover the wetted wall, during

which HyS 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

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
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
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,
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process or regeneration process, which conprises
t ubul ar spaces, and an outer space that surrounds the
wousloazzospaces and is of inportance for the hear/NL2008/000282
exchange. As it is advantagéous to maintain a
tenperature in the second device preferably between
trangfeangd 159 degheesfCal geddumt e hbat stkhand slavalceasddh

' e first ' durin e absorption process, is
contBabbarngtTe SEFGFBHar ol Br SPFed LERbOURTRRE of & e
advaptigdons tbeappygnti BigheanstepeedthyeMeans nef tde

mediumto the second device. In contrast to the
TeIRSHT ptPOrPTACERE, f RPsttdéppPEeYept the zevastidgesds the

reg@PPyt fohli GR6EL8MPEr ature during the regeneration
process, as it inproves the velocity of the

regeneration process. Besides it is remarked that it

' [ - heat f the first to the
Bes e Oy | R e B L E R B P AE LV fuheosbegng tor

heatdefi@e tise hf ghet tbavhénstbenfii astidevheeauds @he
consequence of the two different processes that are '
Lemper3gird it hhePPClendavheat 16r Ahgher WhAsnnén the first

devahp) i £4 Hrc éﬁgebgﬁoﬁﬁeinghﬁiﬁkggén@rgrﬁégﬁggg that

found to be particular advantageous to use
are tpriff@oms | sestlaeondenkabl keat ghnbns¥apouwns hot applied

[ heat.fromthe.first to the second device.
or %4é§$%§%#é%%%%ﬁ%ab?egﬁ%aﬁgl?ﬁa?r?he medi um dependent
of the circunstances applied, can be in gas or liquid

formin the method according to the invention. In .
It washernd (i brPamtirriaentdvartadeatsdhpi nge a medium

Tt Hor™ pr ot or s Si hEOE ROre DfPPRE” nePRoa
trargcfoordimg ttemt 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

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
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
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.
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the invention, the nediumis conpressed before it is

transferred to the second device. For this goal a
woanpreeswor is for exanple situated in the heaPCT/NL2008/000282

trajectory fromthe first t& the second device. The

ssor will densify the nmedium and concomtantly
Pre%%?géthEh?eﬁﬁ@%Hmuié éﬁcwpleﬁsfgomohhquemmap.th@;ced
bacRMeYNtnef cheat §Q§QEQegn'grﬁg% E'rggg e%é%eﬁi%%tr%é¥ice,
before it is used in the second deVree. c
whegehpraasdonediep iapcovesdt Harhaat théaﬂéf:geltef.off‘nt ke ch

| d device. WPreferably the nediumis
R T o011 G T HGL CBRont - Qb FCASbRERVEdoEhaifi mbich the

heatlene beased odutetnd ot k@OhLEDEpE i bt ?QSXEQS’ i\g'hﬁé%ﬁ %%ieg
diumis cooled during the recycle. I'n such manner,
for6#5%@&*F&ﬁ?§ﬁf?ﬁr%ﬁ@?e$§ pf ovhdedpliranthi Chet hachegt

j tion. process. is being,used
T e e or e g O B PEE Bt St pa L

me relie rayyt rrsdider) fof Crmlessioni of hoet n@ﬂi@ﬁthalbgi,s
fraction of the absorption heat

res@éﬁq}‘%ﬁ i&enfrgeel%ﬁﬁaﬁ‘/te%?“t}h%a’f e Eia bAY he®ds such, the

or ent hal py, _
methendt RedquyrdiAsy sichthd henvatihosh %§%@fyga&ga$@§%eous With

invention is very advantageous with regard to energy
reg%%%zﬁhﬁWQﬁﬂy'ﬂﬂ?ﬁkﬂ??ﬁoﬁhe wetted wal | reactor has an

advant age during regeneration in that the solvent by
virtue of dropping as a falling filmwthin the

The ugulodr thsaces.teics watllle temdtesoring ht HF888add during
y eas In the tubul ar

NS, sin relativel way..
regsSTeld®h o ég?taﬁ?nosso%"&ﬂﬁ e e @ ltdﬂé@@bim%:as a
falland Hedause tofint ke eSRpRRAAING YMcL ti%e a9 yen <$evsorb

the walls of the tubular spaces, the S-gas can fiow
the gg—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 H;S-gas can flow
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 regeneration process of the at least
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
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 HpS remaining in the solvent

after regeneration in the second device, will be purged out
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relatively freely in upwards direction in terns of

rheol ogy, before eventually exiting the tubular
woepem@s2200n a further preferred enbodi nent of PO®/NL2008/000282

met hod according to the invention, the regeneration
| east partially saturated sol vent

ocess of the at _ ]
ot ggﬁp??i@@“fzur BRefDEke asEEpicHg tel tSI@éfV@@lt’t]:vembldbytlsd
: ofy. d uc par t e ucte
Vlrgggm$¥o§$%{éf§§kS%Q%eg%ctgégéé %rggl§8?h_lFﬁ?r%ﬁﬁ&FFOnsuCh
pospfremenasatienr hppi hjegasivaatage ithaa therQSQ%%I?e, ;
erably a columm. This process can be referre
reg%%égggggéoéggr%aeH%FgPFgﬁq Eﬁdﬁ€aafﬁﬁsﬁhﬁﬁﬂ€_@é@ssure and
thastz easuall PBppl 08¢, t hewsebvwept-cwhich u§nggglggpg{qhe
.the second device, any traces of H2S remaining in the
PTIQH|FEht LFtRPTrREERBPAEYON in the second device, will
be purged outof the solvent, so that a regenerated
solvent which is virtually H2S-free, can be recycl ed

In genewelfithe Wevief. CQuEs poist ipeyen en@di'mg cﬂh&lﬁil?.@e |
at .the first regeneration_can, be perforne

reg%ﬁegggéﬁﬁ&é%h%?Y%n%?%%%ﬁ?ebgﬁauFﬁaP?af9§ﬁé9PyS§EﬁPPé69

gas | pwet et pressegen (kaonecés o8y NeyRIERT wahid h8vBOto be

necessary,,  In general, the use of CO2 as stripping
PLOGHRUA dur MR Eye riRFRE 189S | QT alsdnt ageeusobmeduse hbe

i i ppl [ g | S necessar

o S PRAR SR eearel ORI O A

ehelgryhad to be fornmed at the location using expensive
apparatus and | arge anmounts of energy. The m xture of

H2S/ CO2 that originates fromsuch a second

The megenafatd OMH,SYeEP,0thPesSbrigdaAeEat FeBy LkSich a second
subsequently recycled to the first device as well.
regeneration step or post-regeneration, is subsequently

recycled to the first device as well.

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

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
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



10

15

20

25

30

Preferably the abducted CO2 fromthe first device is
heated before it is used for the regeneration process,
wanarnszwo pr ef erably, the heating of the abducred/NC@08/000282
conpri ses heat exchange betWwWeen regenerated sol vent
and the CO2 to be used as stripping nedium The heat
Pr06F8§h@fséh@eﬁpl@@ﬁingrpﬁéﬁﬁtﬁ@0@e¢@@dh@e¢.cgansferred

y ner n ep...Js her
PrefESTETY) YEbY KORRISRON0 KERTTELRlg ShEP shaersly
solvenh éurther opeehendedaenbotienant lehsa ﬁé&h@@lly

ntion ghe at least parti

sat 8600 d: B9 krbanpiERRckBBY BFS fbe Eg8nehathe Sblvantand,

is pefﬁ@embalmg trgepemat BdaknekbBaapgeend device. As the
absorption of H2S preferably is perforned at |ow
tenperature, the remaining heat of the regenerated

The59$¥§ﬁﬁlb§ EQYQEEQQfQHFh¥rtEGn§B rﬁ?g %% Lhe ﬁg}éﬁa t

partially saturated solvent rege
compr p$ begssoppet halsnivbnn phmbmﬁsefKOUWAmelmpﬁtand

transferred. Pref |y the exchange of heat between
mon?%ﬁf? %?%% §@¢§En¥06ntpﬁesﬁﬁérﬁ5ﬁ8n Qﬁdatﬁésépus
mixi&i@ttmﬁitb@ﬁ Y1§@§UH§§%QK§QﬂX§%% and %

gas on the ot hand, performed Int sane
acceyEhahge? . thﬁem$hb@@ta©nd¢éba@bsdfaboher Ebethav&ﬁﬁloh

C Si r.alum.ni um chl ori
re L A A P R R B RS L BRoHyr ChcBporBPooRe for
thes&gpaz&tn@noéfat@aS@mﬂeonsXMMREutBa&c@@ﬂﬂihgeﬁngﬁeand
as main ingredients, according to the nethod as
InVEdsk?® bed above. The invention relates further to an
apparatus for use in the nethod for the separation of

the gaseous m xture according to the
The invention will further be elucidated by appended figures

illustrating preferred embodiments of the invention,

wherein:

- 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

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

- Figure 4 shows a detail of the wetted wall reactor

of figure 3.
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invention. The invention will further be elucidated by
appended figures illustrating preferred embodi ments of
woOheosiosz@nt i on, wherein: - Figure 1 shows a precesd.2008/000282
schene of a knomn met hod foP separation of sour gas
froma main stream using am ne conpounds; Figure 2
In Shewsecalpropessessherhent éoﬁeuho@MQWlsébarémqmm(MEthod

s cardi 0 i.nyention; Figure. 3 shows
for Qbadat 1857 SoR b0 o P AR S gt T SRS I o
strabmoﬁbiwgiH@Sm@gsbenathatsmbue@bsagﬁakémngJEOthEtowards

t d Fi 4 sh a detail of the wetted
2 S| SrBacboPIsE HFg s tan T Lr g SPLOE (HGC QST cdiRem 2

is &0Rthetshown tof aa sknewntmetRed afQhes i@ Saye gas
froma main stream 2 . The main stream whi ch may

solpenf hat dPAIroghsest peaRTbiented crorapdsre SeUMyas coollng
devBBSOLBSI 9B ealuTyplAlael Bk, hc%ﬁ%m%aﬁ%lstrgﬁp#%

contacted with vent mnt am ne conpoun
solsthehavﬁsglabsodbeddsahragbsenustabﬂamab@r®1®swmmdmlt 4

cool d at .the to Sld of the colum 101,
£rof g0 LG Py entERab g FABCoRBAY SoRPognd o4E o Ceipduit
3 tNkas¢endni Fot Eﬁ@ﬁh@@lgﬁacé@élnghe purified nmain

stream | eaves via conduit 3 the systemfor further

processing. The conduit 4 is led through a heat

Theeégﬂéﬁgﬁr 192 ig ﬁghgguéﬂe hﬁggto%x%hggg u'& @ Hnswhlch

transferred to co ream. con Ult
theahéeat ed sokbveduiwhicchsi srensifelredd icoecoaduigast. The
strggﬁtiglégngg %r%tls aaﬂgakgdlggagg%%e%hhghals enriched,
i.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. The solvent is recycled through a
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 is separated and
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
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
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regenerator 102, in which the sour gas is stripped and
abducted through conduit 8 . Heat is conducted towards
woOheoorosz@nmer at or 102 by a reb0|ler 103 so as t BCT/NL2008/000282
accel erate the regeneratloﬁ process. The solvent is
recycled through a conduit 6 via unp 104, the heat
alreexhangeicaiyd aibonol Ere 1@@#&&&Q2ylﬁooﬁfhéreat

, absor n cal u 101. The se d
imp T ' PRSI dou e doeindPratesting
unitd 11e, wader1d sqs eparaiachanst recy daad s:lmw hEan the

regenerator 102. On the top side of the colu a re
PrOGRAF @%Sn%¥?e%%1?%ﬁ%ﬂﬁ%ﬂ?&ﬁF?%ya?%%ﬁﬁ%}?f N 8B  Eases

it rfaﬂf%:ﬁ&%&‘ééi’b dhes sou &@Se}%ﬁfsa&iumﬁ phogr&sedstem 100,

In a nomn met hod by a sul phur proceSS|ng uni t
in dﬁd)erwm(:hox@@nstlsesc@a‘ naduial 1in dgie oyowevE®m|strean 1

aus- nlts addi n n [ t ul,ph 12
Suct G AR hE b5 pr BALEES Shapt STatCHRE Gondanoat e
proééséh@n@f@ﬁﬁﬁﬁeiﬂo@@dsmbﬁ aeﬁpsﬁemgmgysbéeoma babhéady

i ndi cat ed above, the ratio HS/CO2 is of great
eXP¢m®bY¢ance for the functioning of the sul phur
processing unit 110. Too |arge an anmobunt of CO2 can
sl ow down the process or nake it even conpletely
In fipessibla. pracsashscases 200mag bbobﬁs§p§I§eP@ra@dn§n

extra colum in th tem 100
sougisnar f o P ROFHontoE Bas Shrenr-th - CHiBRr EansaF! thas
depSt€Pqr gddeesst hg efttahengyinkehbetprecesstardratio

furthernore such a systen1nay becone hi ghl pensi ve
HpS/CQan fsioglih@t? 2@ misiiddonach &g 10 s%tﬁ/% ekb]r usually

R e on
insensitive to the ratio
The sour gas stream 1, i.e. a gaseous stream having main
ingredients H;S and COg, is first led towards a compression
and drying device 203 for the removal of all possibly
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

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.

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 consists of
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H2S/ CQ2, so that an additional enrichnment step which
usual ly is necessary in the known nethod may be | eft
wOorbe9/ 080 sour gas stream 1l ., i.e. a gaseous SPCEMIR008/000282
havi ng mai n ingredients and CO2, is first |led
towards a conpression and drying device 203 for the
coppeenBWaminﬁualbh@os$dblycpréﬁﬁﬁﬂ4hht%®lVﬁdshﬂd stream 1

.. Th | . of id t b.nst
monoga PP RERREY EodlERY akd Broahol ST ey SPer P cul ar
comb$h8¥e6n kttksSvekyi Wpolt Ancehto sepamad iwat ef fscom gas

stream 1 , because water jinpedes the functioning of
becaphe Hof FHIRSaLY A SRt HRLL FE S5 3ot s Hreretapl y

solvBAESSHELZE9 N0+ RheSTHKeneh oabeide 6vEQ thar.l Mo do
ot her possi bl'e conmponents different from hydrogen
CO,. sTivphsdbvant slasbops dileki BetairamapaticPédis?a 20 that a

condui t ,30, from.t as st Leal 5 e AULE, S HaShe
gas Fngéﬁ 3§atéago%§gsﬁgléh%bﬁg?ggigﬁlﬁ sorpﬁﬁbn col um
top 203 poekarsakl yfapweet €d,wal | reactor, in which

sol vent | ed through conduit 21 is contacted in counter

current fashion with the stream 15. The sol vent

i f CORRANs 52k WM HAHR AN 167 ifder f(dind A GIdet] )
The %gﬁégﬁkﬁﬁ%h%hochﬁgrgbrgﬁgnyl (Nggfggrlt was foundeihat
pressuck etomrdsim &-16n bact anderdf \ieltenne raterze i atq off of

sour s .because . H2 i ssol-ves. ver it :
degr?&ﬁ&%ﬁsm "t E\g gloela\?e%s 3@&5%&??8 C%/uo% Jdlk%vea%sl%r tLon
procl@es avid e v bsordeme r@@ire Hiwsoldmnt s alsotiel on

total amount of H2S_, so that_a gas %%ée m 22 hatt £
prociesdy es DEF@ URss SHiptd P WEHImP o At ¢t ’fta*b"p et tor

s GETIATLR RS e e hrOn ongBuatenny 3o popt, e
coluamd 24t] .a Reemperiat gruecpafses5G 7poling 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
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
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
compression or drying device 203. The rich solvent is
conducted from the flash tank 206 to a regenerator 202 via

conduit 18.
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degrees Celsius. A s heat is released during the
absorption process and too high a tenperature sl ows
wdadawy/ostmo absor pti on proceSfZ- because of a | oreTad.2008/000282
affinity of the solvent for®H S at hi gher tenperatures
- , It is advantageous to cool the colum 201. For
In repesepatpes@ 02 .cébls dgScepduiis 8RpbpsaIpeblilded tERPESSHh
. iC n.or [ rj .ed .t hat S ¢ t
ni LR 3T P TELS, MARRH o B an b s Y diorion
prockeadsft htcheals dwaybso rdtatort e tenpextat .urkhd rstoolppimg
. 201 can _be kept |low The conplete cool.i syste i1,
is PEETareRIsest Bho e ota i TRE G A h%ggqeyfbaﬂr‘{a'ﬁ% ¢
unde®abird@herQlc iHrldele WIS L18IY ighad solnent dedvasge
. the device 201 at the bottom side and the stream 16 is
circhast é¢ Iy oy Udsst. e ey dyead0AXGhe S pHidG Ut die emat
.20 f.t er [ t ; '
sene e e E L SRR 208 i 3l Ve 08 o
procefsisq h ianypessida dn smedur mnouhitngofspices olned 2Rvn) by
present in the sgyvent i.s .rel eased and recycl ed via

meangoRduirt 25 38 tthe: oSt ddltor TRy JERA CH IR

formEle il %fﬂ;b%?s'q\ﬁ%ﬂtliiﬁ 1N austRe romdhenfd ash dramka 206
to a regenerator 202 via conduit 18.1n regenerator

compz@ssotrthe 142 S pyes arabdiyb e el §p st | Poddiaufiigplacement
i : i i )
cyped A0 XL R B T 400, LR B 9R AL e

regesieapRirn@ 02 [reftériablan menfratirey giace tempanad Lure
bet ween 140- 150 OC under atnospherjc pressure. For

condepisesyGald. A iidar e XtRarffd it dt t+ 1S Hdvided ¥ n the
regeh@at texchange ¢ neuid JAe healrgenss &k # £ ANSOF PbFOFes s

g colum 2071 during the é%gorptlgﬁ pr&gégs, S absoﬁ%ed
of absoarpduirrowTdi npospece (ot ishawmviped, in which the
heat produced in one process 1is transferred to the other,
while accelerating both processes. The pump or compressor
214 which is used in the process, requires an amount of
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
regenerator 202 and cooled in cooling device 207. At this
stage also small amounts 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
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.
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means of an organic |iquid that evaporates. The vapour

formed is subsequently | ed through a conduit 31 and a
woaoproezmor 214 (preferably conpressor of theCT/NL2008/000282

di spl acenent type) to a su??ounding space (not shown)

whi ch heats the regenerator 202. In this surroundin

Alsosprace siieramdditinate arrd 19 st agnitihe rotitren sakge t¢hethe
its _heat to t.her rat L 1y thi
FeOe A e 1o ot o SAgb SORLES ) G L v Frd 130
towalrege rersaidoml ireganedated; A0P wWhitciclt hepdreste pradtue adgnder
in_one process is transferred to the other,
AtmogPhETE Al HTe BBth Jrodesses SomK ﬁiﬁ&?fberra&o%?%@io‘ihe
last2HhoMHChhd S isaGdhiiny e BhOERsS oMl 8% PhryMUut of
of energy which is relatively small when conpared to
the tsied wdrery\py Antaam g e M Gl-gbgeept i2en faen the
I rati t i St f e.rel d
e o o
to ap@aloadniatedoolliaty detice AL Alxdiirsyst ad@ al sod smal |
amounts of MCB wil] condense and thjs, solvent i
SFospHidt

Subsesaed 1997t % L m e D08 o TSP RS 19
and 27oNGHith 2% d ik SRANGD F RNt Al 209 wifhe gas-dhal co,

is released at” the top side of the atnospheric colum
rele2G®s shaurle s Sayesiniwid cnowscause S ifreonpitia ysolivent,

it e as.an_i.ndustria SOE, L ns in,
and s A 6B B AR AR haner BOeab: Aer CBFGatie: SCATSS (A8
recysllaeiio thad ddngrelLasad aid tdeyhof tasr séde2®F . thieis
regenerator 202 is led via a conduit 19 and a_val ve

sec o RN & 18t GHER TR NP0 Tehi i bper Baestree

so1vARO jundgl At Phes G Preassp s dihihisasesofdhnperature
regenerator 209 the |ast anmount of remaining H2S in

of advaitsdladT, ithepuwgjecbrgutionfled 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

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
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
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.
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the solution by introducing a pure C02-stream 23 from
t he absorption colum 201. The CO2-stream 23 is first
woaeeaivdd220p t o approxi nately %20 0C , by a heat PCT/NL2008/000282
exchanger 204, and subsequé tly contacted with sol vent
exiting fromconduits 19 and 27, in the regenerator
In 20mrdhe comtdsd wahl K dhee WP Fol dares ppeingset the

remai.ni hg _amount.s. of h I t nd e
pot SETL S BT b LTI 5P 4o bt e
top € |ad iroxdnhiens anpresst onf anoll deyt ng0deviceergBically

This secondary generation step secure hat.a .
ShOWﬂr%ﬁuﬂh%/m%ﬁ§%§eﬂ?%%l%%n?h?sg%%?g?ﬁe%Q6A§h%%% 551 vent
pro&%dé& N8s3Rl aldl eoof t abeudr 1202865, 308 shkvagh

Is led via conduit 20 and punp 212 through the heat

whb?ﬁdﬁ&n%?diﬁnﬁ Whereripe dedenetaredtlel Yener26ahést oF
rich sol vent he, OB sk espt
theigﬁk%%%ﬁﬂscé?%£k3¢€tﬁﬁfké g%sor%?%oﬁgggﬁgﬁnpggggvﬁg
upw&en it fe@dioT hendisgaofea skoogdidegeher ablvanst 8p4i nover

t he second, col unm 209 nmakes_it i bl.e.
2 rRARGEFR L GRSt ORpREr | CpTesSur 8 2uSikPphagthg Jhforor
300 $%§ di ghapurbtysi Jberysetgbul he spreadyspegsenso-called

-free CO2-gas, is verg advant ageous in this nethod.
surtoumilihg brart barspage 30Bh annshhel bherBgehEMatrighgat

solvent.is v ener, efficlien e d r
cnof YL b Vet SR i e EhL STk e AOERaE gk or
orgdhs8, vipeuef 810} ent cexchangeaotuheay bet weenltikgid phase.

several streans, for instance between th

Exappkes ngf t Ar dtghebhe ﬁ@gﬁu@xéﬁﬁnﬁ@?a§84?ngoﬁ%ﬁ$%g%ésTF@

conagﬁﬁgggygy?&feggw gayinorahanagtee ebathesdesar hedan
nethod.In figure 3 a wetted wall reactor 300 i s shown
indhaztad hevehe3bdtt shryedehashi hbentrEreUrFfeRRXEE Sour

traggitggg’iggg gtgggephase, and subsequently exits the

mantle space 308 as organic vapour 312.

The heat that is formed during the absorption of HpS 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.

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.

At the top side a gas stream 315 which is H,S-free, leaves

the reactor.



10

15

20

25

30

top side an incomng current of solvent 304.
Schematically shown is the middle part of the reactor
wGeQWwszwh i s provided with % nmul titude of tubBCANL2008/000282
spaces 306, through which tRe sol vent 304 dri ps down
along the inner walls of the tubul ar spaces 306 while
Tubu deer mc@agqummte@ whWar e reehepnanddtpasseser

walﬁb PS the SQ£<§Ptd§$tCO8H5§EQH§e&QEéYfé%ogﬁggﬁglch

ion, eact or
all&@@cﬁoﬂtﬁﬁer@tﬁlgﬁleat ublué at o panésb306omas $decafkl ede

surroundlng mant) e spa 308, whi t di
tubhlan BXEE T Bt EThb" ot BT BACEF s> 86 & BoRHENA8k
spaé%%rﬁﬁﬁ of §ﬁ&@nﬂ§l¥@999ﬁg3ﬂ9e haftlétspscactually in

Its liquid phase. Exanples of a suitable nediumare
hexane and tol uene. The condensed vapour 310 fills the

Fin%ﬁf%lf Sgaq%r§O§ up &gtgﬂl'@gbcfgeghbﬁﬂegfs%ﬂe gQQE%d

h ¥ he ouhd nakés™a transitron into a
Walphﬁ@@ct@ﬁdoﬁubsgmﬂenBLyIExcb3céhasnaheléeﬁpaupp3@88a§e of
organi c vagour 312. The heat that is fornmed during the

theaﬁ%@?%@?o% ®f H2S fromthe sour gas 302 into the
solvent 304, is transferred to the mantl e space 308
and functions as a source of energy for the

In Evgpoeadi osho¥nt he m©ﬁ§eﬁ§§§i&aﬁéartQQOinA?g?ﬁ§e@oPP6ﬁF

[ of _.the react s aI enci
walio?@%n?fB 3 ¢ %%?PEC %h |q%?g éggngggng&PEQSSEgapour
406CoREMI thdldah©la épge@enaelOEuptheesaxefehoMnstaﬁcédhmlar

a second wetted wall reactor, which iis not sg wn

spagenctiBnswiiCh &9 SRALBESES PY Whst 1PESEx HPditred 1< 7
aloﬁé%Yﬁlcﬁt t?flﬁoefségﬁv@nga%1%{&@@%%3@QWWQEQ@5|Swhlle

ree, |leaves the reactor
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
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
of contact is achieved between the liquid 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 regeneration, in
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 H,S-gas can flow away without



Tubul ar spaces are connected with each other and the

outer wall 316 of the reactor, by connecting materia
wQGkawikeoh al | ows for openi ngs at the top and POTMNA2V08/000282

side of the tubul ar spaces;"while sealing the spaces

bet ween tubul ar spaces and as such delimting the
phy siwntll & igshiea 308 itfiimal the ivulnar esrpcey, derhl ¢ oo
' of t eactor of figure 3 . It
Sowgglﬁcigﬁ\rgggvst ﬁjé) g\{‘at%pag%rél\g%idlerﬁbf the reactor 300. In
figure 4 , shown in nore detail are the integrated
qut er mall.402(§% the reactor, and the exit 404 for

The Jry&Rt Fagour%o6- FHorid he® et | B LHacE 208 C84r t her

embRTi@eOWb the ddibiHeE sPace serdddlindred 2 ewdel | mvh eeh
by the inner walls 412, along which a filmof solvent

are £pyemashe Yd direnardd ings | @f s FParendw (eE2HES - at t he
central inner side. The tubul ar spaces 410 are
connected wth 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 the tubular spaces 410, so that the endings
project slightly above the connecting material 418. As
a consequence, a small reservoir 420 is fornmed during
the introduction of solvent 414, before the sol vent
flows as a filmalong the inner walls 412 in downward
direction. As such, an optinum surface of contact is
achi eved between the |iquid phase of the solvent 414
on the one hand, and the gas phase of the sour gas 416
on the other hand. Furthernore, the use of such a
reactor for regeneration, in which saturated sol vent
flows along the inner walls in
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downward direction anal ogous to the description above,

w || achieve a satisfactory evaporation of the H'S-gas
woénrewostmo sol vent, because h e current of H2S- gas/NeLae8/000282

fl ow away w t hout physi cal hi'ndrance within the tubul ar

spaces, while the solvent flows downward as a film

Claim@ jnvention is not linted to the above descri bed

enbodi nent, but includes other emnmbodi nents as well,

whi ch are covered by the wordi ngs of the appended
clMatied e reedaraidoal @@se@@@anbxtugeatgaSeoumprises
m xture that co rlses i ngredi ents H2S and

T et e SRRt e e A Y I S S
deni ;e tihs ac@r@&é/@t’éd COMP4 | 51 g adseake LeWB- aCkdivent

wherein H2S is absorbed in the solvent and the

r&%ﬁﬁlr?glrmzaﬂ@e%d%wwa% v B R t BeS ok s |adesqrbed in
Hé as!élwﬁ%”é LHr?ée@'h oL 4Efini S g leaens aeflicted, and
sequent y, In at east one Second devi ce erein

thélermleasiﬁrcb H2S 1sasbdoetetal Ry . sdethadedcsolideny fe

claim rei.n the Kk LeMAsac d_conprises _copper_,

RS RA T o PR fee A G )3 E Sleager Ron Seesnn, Agvice

t vredrddm koo J.?eleé{‘é'@cﬂ g% tihe afRluneandd.conpri ses

nmonochl or obi phenyl (MCB) . 4 . Method according to one

of the claims 1, 2 or 3, wherein the heat rel eased

i | u the | p S b S_

| AR e e i (L7 RSEER | OB DhOEEPRent 8

. d%ﬂdunbmgnxﬂebrmpppenla&mmﬂn;umhembmnldhe(Ga@hmﬂiﬂ).

conpri ses a condensabl e organic vapour. 6 . Method

according to claim4 or 5, wherein said nmediumis

couessetforey itois1dad tovargds hers§€80PHe solvent

comprises monochlorobiphenyl (MCB).

Method according to one of the claims 1, 2 or 3,
wherein the heat released in the first device during
the absorption process, is led towards the second

device by means of a medium.

Method according to claim 4, wherein the medium

comprises a condensable organic vapour.

Method according to claim 4 or 5, wherein said medium
is compressed before it is led towards the second

device.

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

the medium is cooled during the recycling.
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device. 7 . Method according to claim4 , 5 or 6 ,
wherein the nediumis recycled fromthe second device

woauwarodsob he first device, faor cooling of the PCTA1L2008/000282

10.

11.

12.

13.

devi ce, and wherein the medi®umis cool ed during the
recycling.8 . Method according to one of the clains

1-7, wherein the process of regeneration of the at
'eﬁéﬁ%é’&ré&é&&;ﬁgt %%ﬁg 8?' gﬁ@t chythnes _GoMpEises , the
thé stripping o he “sol'ven y nmeans of “i ntroducing
atpreastss aopartgeherheiCiRoabdhet ed feasit barftiindtly
device. 9 . Nbﬁhod a corging to claim8, , wherein the
CCPABTRICERdS P8R ENEUFEREF HRUPELSSRNILER PSTdERd ot

t henst s PPERY Eg seb¥8Nbs katheatiedngetor ecbkti & part of
introduced in the regeneration process. 10. Mt hod

acklr it akf et dn DromyHee ef r3thedeiebee ng of the
abducted CO2 fromthe first device, conprises

exchangi ng heat between regenerated sol vent and said
CQZethdd. adevhadngceor diagmt 8, onkeptihhehel @ogsatddbted
wherein the _at |east partially saturated solvent is |
hebX ¥l Byt herPEgEREGFedV8oFlehf, UBEFOLRT thes Stripping
regengsatedei t $8l hebhRebiNgeggeandrdeyi ¢+ rLdu ARPAMALYS

for use in the nethod according to one of the
preeeehiengeciannprocess.13. Use of the sol vent

conpri sing copper alum niumchloride (CufAIC 4] ) and
nonochl or obi phenyl (MCB) for separating a gaseous

m Méthied t hatocanpyi sescasimabn wngredhenhs HeStamd of the
CO>2, according to a method of one of the preceding ,
c| ahdeched 1CO2 from the first device, comprises eXchanging

heat between regenerated solvent and said CO;.

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

the second device.

Apparatus for use in the method according to one of the

preceding claims 1-11.

Use of the solvent comprising copper aluminium chloride
(Cu[AlCl4]) and monochlorobiphenyl (MCB) for separating
a gaseous mixture that comprises as main ingredients H,S
and COz, according to a method of one of the preceding

claims 1-11.



