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WD 2004/ 028963 PCT/ EP2003/ 009432 Process for the
Conversion of Polysul fanes Field of the Invention The

WO pwe2doeh rel ates to a process for the renovaPCDEP2003/009432

pol ysul fanes from gas streans fornmed during H2S
synthesis. 5 Background In H2S syntheses from

hydr ogen and sul fur, polysulfanes (H2Sn) are
general ly found as by products in the crude gas in an

order of na nitu 0 0 vpm.vol | 1ion),
ond when BERERR Ko in COmSTR IRt of hobesy Lhenas | o
deconpose |n an uncontrolled manner into H2S and

ads e undesirabl e sul fur deposits in
?E &Hmﬁ Eh%f et coﬁpre55|on area, including the

perlpheral pi pes and valves. It is known that
poky sOVeaRdenarelekesntdy Aaprosiesy Iorundcaienamd of

%@‘198@1%38@@”@1‘0&10g@%C%W‘aﬁﬁls %&Me@yld%&lmg WheNgynthesis.
ated (M Schmdt, W Siebert: "Sulfane" in

go rehensi ve I norganic Chemstry, vol. 2, sect. 2.1,
BrGaMBH Pr ess, Oxford 1973, 826-842). Traces of

alkali on the surface of gl ass vessels lead to 20 the
depﬁSSt$pmthése$eﬁeumahyénbﬁen ahdwsukfurt hpegdysulfanes

fil n o ys a
(GG S YL MR O WP AL Pl ST 0 ges
é@u |a§e orgdrey o4l egapplgie @fpal ¢ON Vares voduasemel n
ﬁﬁ%@ﬁoﬁ"ubh@nwh%§ ket Bag GR%3@arQWe\WRmpr!di®ed these tend
fluence of the concentratlg rati os has to be taken
IthgegQQQQﬁ@ in an uncontrolled manner into H;S and
sulfur. This leads to undesirable sulfur deposits in the
whole of the compression area, including the peripheral

pipes and valves.

It is known that polysulfanes are thermodynamically
unstable and have a tendency to decompose, particularly
when heated (M. Schmidt, W. Siebert: "Sulfane" in
Comprehensive Inorganic Chemistry, vol. 2, sect. 2.1,
Pergamon Press, Oxford 1973, 826-842).

Traces of alkali on the surface of glass vessels lead to
the deposition of elemental sulfur.

However, these findings come from investigations with

polysulfanes present in more or less pure form.

In principle, of course, they also apply to polysulfanes
present in great dilution.

In this case, however, the influence of the concentration
ratios has to be taken into account.

Under the above circumstances, the polysulfanes are
present in great dilution in hydrogen sulfide, which at
the same time represents a decomposition product of the

polysulfanes in a thermodynamic eguilibrium:
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Under the above circunstances, the polysul fanes are
present in great dilution in hydrogen sulfide, which

w@roo4ksesane time represents a deconpositi on PCDEPIIN3/009432

of the 30 polysulfanes in a thernodynamc
equi l i brium WO 2004/ 028963 PCT/ EP2003/ 009432 2 xH2S"
xH2S + x (n-1) S8 8 The high H2S concentrati on nmakes
the shift ofe the equilibriumto the |eft-hand side
seem probabl e and the 5 deconposi tiyQh.qpf the

pol ysul f anes i nt oXM&ir egen ¥ i de—and Sulfur to be a
non-preferred reaction. The object off the invention is
to provi'de a process for the practically conplete

gﬁg"ﬁﬁ{moﬁﬁé hﬁoﬁQ{eMéfééfé‘EsmaﬁQ%St B ey enti p% gulf ur
eposits 1 the ant™s pipes. 10 Sunmary of the
EAvéALPEAUNTRE ﬁgﬁeﬁeﬁ@n oy pdee gosiodaedagre tansl the

feEBMBbs Ot 1 oROLYS ¥hEaRes vElLaFaekdde ngas nhRIHBRbAWI NG ge
t he prgguctlon of hydrogen sul fide, characterized in'
fREt SEREUEr GRePGag, TOR PR L SR AEIGH 1980 vol .
preferably > 95 vol. H2S and 15 > 100 to 2000 vpm

faet bbykat| p>tH60 ineehbA0nvie tof prokysid famaoddddSfor

\gh'}eh oy ) PR sed throu i gnfﬁl

Y] tp?éfgéég%g hgphg%%?%n? _Pgﬁgh%%in o) ggh.ac é%%?ﬁf thus
rEEYen&fdtos ukELiradebospitef dnalrhy wilemthss ivd refueous

and/ or net hanol systens, and a pure gas is obtained in

2Omi-oh o nRolysdfrares are present depleted by > 50
to > 99.5% based on the starting val ue.

The invention provides a process for the removal of
polysulfanes from crude gas formed during the production
of hydrogen sulfide, characterized in that the crude gas,
with a content of > 80 vol., preferably > 95 vol. HpS and
> 100 to 2000 vpm, particularly > 400 to 1500 vpm, of
polysulfanes (H,S, with n: 2 to 8), is passed through an
optionally multi-stage washer gystem, brought into contact
with water and/or methanol, preferably with basic agueous
and/or methanol systems, and a pure gas is obtained in
which the polysulfanes are present depleted by > 50 to

> 99.5%, based on the starting value.

The quantities of polysulfanes can optionally also be more
than 2000 vpm.

Detailed Description of the Invention

Jet washers are preferably used, which, like other
washers, can be operated at a pressure of 1.05 to 10 bara,
preferably at 1.05 to 2 bara.

Unpressurized operation is an alternative, however. In
particular, aqueous and/or methanolic 0.5 to 20 wt.%,
preferably 0.5 to 10 wt.%, solutions of alkali hydroxides
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The quantities of polysul fanes can optionally also be
nmore than 2000 vpm Detail ed Description of the

WO pweo2doen 25 Jet washers are preferably used, PGITERI003/009432

i ke other washers, can be operated at a pressure of

1.05 to 10 bara, preferably gt 1.05 to 2 bara.
Unpressuri zed operation is analternative, however. In
particul ar, aqueous and/or nethanolic 0.5 to 20 wt.%

30 preferably 0.5 10 wt. %, sol ution al

RaPsinaee oePoacaroyasey ki BB boRradHE Boprions, are
axedess waphthgl EYukKa/ KHS or NaOH NaHS sol uti ons, are
used as washing fluid. The hydrogen sulfides are

&ﬂénﬁﬁdwpgﬁ Qﬁg%;&g%st g&eg?% m%gigﬁzglgﬁte: Eﬁ %%ql}la[ h:ﬁ-lx > rlqrsas

§tr§am§rtbaQU§ho%h@eWaShﬂnﬁy@ﬂ@xddes especi al |y of

~al kaline earth hydroxides or oxides, preferably those

Pp%@b?hﬂ%l?aﬁoﬁhéﬁt%t@%{e@olﬁ'@:%o@l%' vruldranas b%[selc oxides
so renoyed fromthe gas streans_hy basic %byeo

SRAPYFTREL ARRol FEPSSI 2%, Ofr ErerdBip FaGh Ty dRPKRides or

Wixi%essobukiferabol, atoee af e@adatiht,aadiesl s ]dehalsed
general fornmula (CnH2n+l1l) XNHy with n=1, 2, 3; x =

B Rere RS A EgeB) Rl ). 0a0 ecr}gé A #@eams by
swbaqutegupera@mper nm@@moélgeﬁerapl% bamgf@arapland to
19 380%, esnetiidhly o0 ARBnERC Alg8a% WRIidd | &sF afhe

the crude gas_to be purjfied of :
general formula {CpHone1) NHy with n=1, 2, 3; x = 2, 3; vy=0,

1 or amino alcohols of the general formula (CpHan.10)NH,
with n=1, 2, 3; x=2, 3; y=0, 1.

The suitable temperature range is generally between 0 and
150°C, especially 10 and 60°C.

At gas velocities of the crude gas to be purified of
generally between 0.1 and 25 m/s, especially 10 and

22 m/s, the polysulfanes are removed from the gas streams
with a degree of depletion of > 50 to > 99.5%, preferably
> 70 to > 99.5%, based on the starting content in the
crude gas.

For a content of > 500 vpm in the crude gas, this
corresponds to a depletion to < 10 vpm in the pure gas.

The sulfur formed during the conversion of the
polysulfanes goes into solution, among other things as a
result of the formation of the corresponding polysulfides.
Sulfur precipitated in solid form can optionally be
discharged with the aid of suitable filtration devices.
The washing solution circulates and is discharged as a
function of the polysulfide/sulfur load. The washing fluid
is topped up as a function of the rate of discharge and of
guantities of solvent that may evaporate. To remove any
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generally between 0.1 and 25 m's, especially 10 and 22
nm's, the polysulfanes are renoved fromthe gas streans

wowah/ozdegr ee of depletion of > 50 to > 99. 5% CT/EP2003/009432

preferably 20 > 70 to > 99.5% based on the starting

content in the crude gas. For, a content of > 500 vpm

in the crude gas, this corresponds to a depletion.to

< 10 vpn1in the pure gas. The sul fur formed during
ersion

t he . f t he 25 f i nt .
CBE R iy Lehonts RoRge it ancl selienst iker the jet
Mashnmidgenbr&héycarQé%poﬁdthg mﬁ@tﬁﬂﬂﬁ(huantﬁﬁyflﬂthe
S h ALl adp 1 SRR CRHLARELLERSS i ene
@@@V@e@entlmaﬁa§nﬂngl9@sunmra viarsdulngt ezplamh i a packed
?yeac har gednae @ 39 rkHRCt et ke RAMS YddHis/)SUlg rained

The washing flu d is topped up as a functlon of

froplgts é#ems@@ﬁgﬁ&é" Ry geangusdt it ideanistt egp | spesfiem . - Any
ain tigy eeVv aFocaflEanto rzeﬁl@iayﬁn@nmnwah@%&%&&%’am of

PCT/. 09432 _4

DO IEirrates Braoahto bt et ket Bpvn A8 ar Goymrsrarm,
ad20¥hetr, kmhb(@mamwam@dqumhdqn zadig te 2 Sagbrittes rAuigiur
35 ic% GaReRAl e ALLRLH Leaied W th the

above- nentlone tions in a washing colum or a
packed 5 bed in counter-current (counter-current

Fﬁcaéntralned dropl'ets are separated by neans of
a dem ster system Any quantities of sulfane

MerRiahaly tikdlhecgrs sSttieamod iy iddlebd® T ot $tion in
5, D0keh, U 40 2 B SaT AP B o6 an omine
UV measurement. Parallel to this, sulfur contents in the
washing solution and sulfane and sulfur concentration in
the HpS-containing gas stream are determined by wet-
chemical means as required.

With the aid of the process according to the invention, it
is possible to deplete the polysulfanes to such an extent
that, in downstream processes, e.g. compressor stages,
undesirable sulfur deposits are avoided..

Examples

Crude gases with a polysulfane content of > 400 to
2000 vpm are used. '

The polysulfane concentrations are dependent upon the
reaction conditions in the H>S reactor.

Comparative Example 1

H,S crude gas was passed through an adsorption column
packed with approx. 7 1 of etched Raschig rings at

20 Nm?/h. The sulfur forming by decomposition of the
polysulfanes was deposited on the surface of the packings.
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anal ytical acquisition of the sulfane concentration in

w0 b@4o28962 and pure gas takes place by neans OPCHEHEP2003/009432
online Wneasurenent. Parallel to this, sulfur
contents in the 15 washing solcution and sul fane and
sul fur concentration in the S-contai ni ng gas stream
are determ ned by wet - chem cal means as required.

t.h the ai.d _.of roce accor di o.th ) .
B b8 Ren 0t c8o1tEEgBe PR 830 aep P e it aareste of
tbesadhoaberxbedt 2028 .t hat, in downstream processes,
e.g. conpressor stages, undesirable sulfur deposits

ehEnaYal . es Crude gases with a polysul fane
ayakisd m ilgpb2000 vpm are used. 25 The

ﬁolysulfane concentrations are dependent upon the
eRAcET e coli WD iRa s e hehrpeoheatt 8dSotBRpaRacPEmn

E&QKEHewitH2§F9kbﬁe gag w&ssﬁ@@sggpbbfegghpaﬁtlcle 51ze 3
adgohgélon acked mi£h ggrox 8f etch

Pln Ip @% JHRNBAHE U §ﬂF?grbYo ﬁFﬂ§p8§lt1°n
dé&c ahpopbliyenldhintbewapogpulsti ares drtﬁ&hdaelgﬁb&lf%@ﬂa @E the

B Eib0sfotersec BEACREARE ) S s0dt PR ar et

§§ﬁNé¢@dllSQrOﬁc§hE|ﬁds@ﬁbeﬁh@eﬁdé@rber bed 20 h.
Conpar ati ve Exanple 2

Example 1

HyS crude gas was passed first through a jet washer system
operated only with water and then through an adsorption
column packed with approx. 12 1 of activated carbon
(particle size 5 - 6 mm) at 200 Nm’/h for 60 h. Before
entering the adsorption column, a degree of depletion of
75% and after the column a value of > 99% was measured.

Example 2

H,S crude gas was passed first through a jet washer system
supplied with methanol at 200 Nm’/h for 48 h. A degree of
depletion of > 50% was achieved, based on the crude gas.

Example 3

Hy;S crude gas was passed first through a washing column
operated with a methanol/triethanolamine mixture (5%
triethanolamine) for 24 h at 10 Nm®’/h. The sulfur forming
as a result of decomposition of polysulfanes dissolved in
the washing solution. A degree of depletion of 80% was
-achieved.

. Example 4



H2S crude gas was passed through an adsorption col um

5 packed with approx. 7 1 of SiQ2 supports (particle
wGe2ma/03896H M) at 20 NnB/ h. The sul fur form ngPGYEP2003/009432

deconposition of the polysul fanes was deposited on
the surface of the packings. ;A degree of depletion of
SOWbmas achieved. Service life of the adsorber bed 48

.10 Exanple 1 H2S crude gas was passed first

ou et washer syste oper ated_on with wa
Qa% Hid o RS et BRTRBECl T Babken avenen
spppéiedl¥ithof ametheabédNeatboixtiwar t(i58 &laime for 0 h
® , N84 h 5. entgki

g%l%?gtﬁg%/%glén%égfe egreeggigg % ??o%gof&g§5%?§ﬁgved'
after the colum a val ue of > 9996mas measur ed.
E%&nﬁ!léfﬂrk@sp@ls&&@dgé§t\ﬁﬁs apaEeadng tdme wiowrrey €t200 h

5 washeemsystiemroaURRkl ¢dsWelh ciBhaRe! o3t WA N hfPror
e of 20 depletion of > 50% was achi eved,

48 2" A geﬂg

BR5ed™En T RETEFGAB gas. Exanpl e 3 H2S crude gas was
passed first through a washing colum operated with a
Esbhwpdel btri et hanol am ne m xture (5% triethanol ami ne)
for 24 h at 10 N8B/ h. The sulfur formng 25 as a

05 Uéfuﬁé g8SPRISPAL 004 0 nPOLYALLT 78S dbnsel Xodch

e was uti'on.” A degree of depletion

S&@ﬁﬂé@édWlEi@aﬁpWét@r\ﬁéO@ommgg%s 1@@T/K9H20(ﬁ$71002€510321 at
10 600 Nm®/h. A degree of depletion of 99.5% was achieved.
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H2S crude gas was passed through a jet washer system

supplied with a nmethanol/NaOH m xture (5% NaOH) for
wao@41028963 200 NnB/ h. A degree of depletion of POPEP2MA3009432

achieved. The sulfur deposited after a running tine

of approx. 200 h 5 was renoved fromthe washer

circulation with the aid of in-line filtration.

Exanpl e 5 H2S crude gas was passed through a jet

%Eeﬁg?ggégmﬁds#ggl ied with a water/ KOH m xture (12%

10 200 N8/ h. A 'degree of
depl etion of 99.5% was achieved. WD 2004/ 028963
PCT/ EPPOOSEB00282the rewavailsofl podpsulfanks Frhomessude

for tBSsrgﬁPM@H Qﬁr@ﬁbyﬁﬂéfgggauEEQghgrgd%ydygﬁéﬁngg%%lde,

during. t he production rogen
char agF@F PSEETILASEhan Fhétc Fl}ée cyude @ash aiddnteermorgent

45 o> 8@ goéo%rblzsgaﬂgb raﬁ@&tpo@geé? ytogo %ﬂe%@ )laélally >
t sul f ane n w n;

passegogy gBuéﬁﬂg WEEHEBP ¥§§15L§%f‘e5rdﬁeﬁw "i”ntflb %on% ae® 8) ., is
t her epwsshdvvaheoughdémﬁzanhéhasgbtémd @lxm@e:fgatsluos contact
obt ai S tg.cl_aiim

char agﬁgrl z64d gh ﬁ%gg? 311888% %8%%8:&\/\&1 Qngqﬁe?bg 2 %iSorS
met hafBEpEnsd; ut| ons of an alkali or alkaline earth

hydr oxi de or oxide is used as washing fluid. 3.

Eroceﬁﬁo@§§9r5b66r39n5|Bg?bialﬁP%ra%Fﬁ%bé%%ﬂ#%éd“ﬂh:Ehat a

anolic solutions of -

15 to 28 @I ﬁ%a%ge%ugqggougragg/or methanolic solutions of
an alkali or alkaline earth hydroxide or oxide is

used as washing fluid.

3. Process according to claim 1, characterized in that 1
to 20 wt.% aqueous and/or methanolic solutions of
organic amines of the general formula (CpHan.1)xNHy with
n=1,2,3; x=2,3; y=0,1; amino alcohols of the general
formula (CpHan10)xNHy with n=1,2,3; x=2,3; y=0,1 or

ammonia are used as washing fluid.

4. Process according to one or more of claims 1 to 3,
characterized in that a jet washer is used.

5. Process according to claims 1 to 4, characterized in
that the pre-purified gas is after-treated in a
counter-current washer with aqueous or methanolic
solutions.

6. Process according to claims 1 to 4, characterized in
that the gas depleted in polysulfanes is passed
through an adsorber bed.

7. Process according to one or more of claims 1 to 6,
characterized in that the polysulfanes contained in
the crude gas are depleted in the pure gas at a rate
of > 50 to > 99.5%, based on the crude gas.
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wth n=1,2,3; x=2,3; y=0,1; am no al cohols of the
w@emwenz8963 f or mul a (CnH2n+10) XxNHy wi t h n=1, 2, 3; PREEPRN3/009432

y=0,1 or ammonia are used as washing fluid. 20 4.

Process according to one or ngye of claims 1 to 3,

characterized in that a jet washer is used. 5. Process

according to claims 1 to 4, characterized in that the

Ry e- Py ifie as, i aft r-treated in

count %FOES g % it 17 §qt?§0l5(§°rc?r HetHeidhs oL =& 7+

sol ut |Cbua$aC6er@tzedes$1 abedr diveg procdsa nss kdmrided out at a

char a hat .t h %aﬁdepleted in

pol yscl;tlteﬁbﬁggq}lg%pggs&ttot ﬁ'roug an adsorber bed. 7.

Process according to one or nore of clainms 1 to 6, 30

characterized in that the pol ysul fanes contained in

the crude gas are depleted in the pure gas at a rate

of > 50 to > 99.5% based on the crude gas. WO

2004/ 028963 PCT/ EP2003/ 009432 8 8. Process accordi ng

to one or nore of clains 1 to 7, characterized in

that the process is carried out at a tenperature of O

to 150C.



