PP 0000061642 1 Method for conpressing gases containing hydrogen

sul fide Descpj:pbbmqé,;j'he present invention relates to a process for
conpressing a hydrogen-sul fideconprising gas stream which conprises
(i) conpressing the hydrogen-suit de-conprising gas streamin a
conpressor, 10(ii) flushing the conpr essdr with a mxture conpri sing
di al kyl poI ysul fides, dialkyl disulfides and at | east one am ne; a

process for ey eirgmbrisg gsée(ﬁ%gr@ﬁngd@@t@gpgdr&é om the group

consi sting of al kyl mercaptans es and al kanesul fonic
acids, which conprises the 15 conversion of

hydrogen sul PeEP¥Bpri si ng gas streams, wherein the

hydr ogen-sul fi deconpri sing gas streans are conpressed according to
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al kanol s i s QiifheBpthhs, &alkw agulﬁws H%d ko ésé‘d?dshW:&Q%Hm rises_the
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operat ed f urjhgrcoifPdiskd nydibgdPOHRR1 §he alkylmercaptans can subsequently be further

reacted, eg. fo form dialkyl sulfides and/or alkanesulfonic acids.

The hydrogen sulfide used in the abovementioned processes can, for example, be

30 obtained from an acid gas scrubber, from refinery processes or by reaction of the
elements sulfur and hydrogen. Because of the toxicity of the hydrogen sulfide, attempts
are made to keep not only the amount of hydrogen sulfide which is handled in a
production process, but also the pressure at which the hydrogen sulfide is handled, as
small as possible. Therefore the hydrogen sulfide is customarily as far as possible

35  produced or provided at atmospheric pressure and not compressed until the application
sfage.

In the compression of hydrogen-sulfide-comprising gas streams, it is frequently
observed that the compressor becomes blocked with sulfur deposits. These can lead to
40  a fall in compressor performance or, if the compressor is operated further despite



2 deposits, to mechani cal damage on the conpressor. One cause of the
sul fur depospPf goooDetbe2 ent rai nnent of el enmental sulfur fromthe

hydr ogen-sul fi de-conpri si ng source used, which sul fur deposits, in
particular, on cold 5 surfaces. A further cause is the deconposi tion
of polysul fanes (H2S", in particular to ﬁydrogen sul fide and sul fur)
whi ch ar e gedepoaild, o peesaithl damddeenttie camyemssul f | deconpri si ng sour ce.
An essential factor for the availability of production plants for
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purification sul fide by porous nedia. According to V\D
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the synthesig h?érobyﬂémc&ﬁﬂrélnggabé’s Eeﬁ&@ﬁr‘lt%u&fonhﬁg FHeORMpfessyt, t N
sul fur. @1 conpression of the hy rogen su fide-conprising gas stream

an uncontroll ed deconposition of the polysul fanes to hydrogen sul fide

and sul fur Ji¥ipstan Q#Op‘éfa%%s?de'amé%ﬂ@op@aw'eﬁ ofjyshagensstifige ty gporous
entire conprresdia.ofccoating toAMED ROD4ACR 2482 Dirydidy@n4hifidé4ombrisinghgas obtained by

pol ysul f anesehdting gdigdh g Elife |§(E>E§§édsﬂof‘9u%§tltﬁr{ ﬂﬂbﬁdﬁea filter which
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active sol i dslfurcatafioyt slighil dxien @r noteatlailqui ds or gases. Suitabl e
catalytically active solids are, according to DE 102 45 164 A,

activated c &e lite | asses n

acti vated casbogy A 208 Selike 62815, & BR3%Bmeh OESoR O hese
or hydr oxi dé@'vssﬂiﬁﬂpaMzéx e%&uavfythec%{mhys'aaf inydrogemysliliéae by eeaption ef hydrogen
aqueous s 3ithalsclfurolOre cemipression sofothea hparogen-sulfiderempiising gas stream, an
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synthesis by reaction of hydrogen and sulfur are catalytically converted to hydrogen
30  sulfide and sulfur by bringing the hydrogen-sulfide-comprising gas into contact with
catalytically active solids, catalytically active liquids or gases. Suitable catalytically
active solids are, according to DE 102 45 164 A1, activated carbon, Al,Os, SiO,,
zeolites, glasses, oxides and mixed oxides, alkali metal, alkaline earth metal and other
basic mixtures or hydroxides. Suitable catalytically active liquids are basic, aqueous or
35 alcoholic solutions of ammonia, amines or aminoalcohols, and also solutions of alkali
metal, alkaline earth metal or other basic oxides or hydroxides, sulfides or
hydrogensulfides. Suitable gases are ammonia, amines or aminoalcohols.

A disadvantage of the abovementioned processes for purifying the hydrogensulfide
40 obtained from the reaction of hydrogen with sulfur is the lasting consumption of the



As an alternative, it is proposed to renmove the sulfur-conprising

i mpurities iPRFlopososges2 sul fide-conprising gases by condensation or
desublimation in heat exchangers 5 operating in alternation which can
then be freed from sul fur deposits by heating, when required (see

U | mann's Encycl opedi a of Industri al Cheffi st ry, Release 2008, 7th

Edi ti on, DO comigpne0B2ssed B @O riEdBion67, chapter "Hydrogen Sul fi de",
section "4.1 Production by chem cal reaction"). 10In principle,
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di al kyl di suhéprRedingdieahing prebssege amne. Step i) 30 A "conpressor”,
for the purposes of the present invention, is to be taken to mean not

only the conpressor itself but also its peripherals, that is to say,
in particul ath® PHest s BEsE Dycatighis Brrefrse eraviding.A drPasenfor compressing
exchanger s, hydpgesiseliie-gomiptisiigegases pheitg tHedaghesixpdsaibpenailakiiindwih sRpect
i f appropri abetheatdragrbssr, Whlidh dproEear 8licRESds dth Ahe CIBRDSCSRMLS eﬁﬁ%ﬁnﬁe
pr esent pro;rﬁﬁ?fble' n principle all conpressors known to those skille
in the ait re suitable. Preferably, in the process according to the
pr esent Gventi on, use is nmade of rotary gas conpressors,

parti cul ar | yThig ebjestablaghiserdeby eqnpeess Sar symmwessirigoa ihgdmyergsulfide-comprising

cCoNnpr essor s, gdshkeeamwhitiflibbrfpdse®d conpressors are very particularly
preferred. Rotary gas conpressors, in particular screw conpressors

and 40liquid ring conpressors, are known to those skilled in the art.

PP 000006164> 4compressing:ife hydrpeasadidereamnsising ges streasn ing epnypressor,

tw n-shedd  di) splieshegeire compessssaits a mixture comprising dialkyl polysuifides, dialkyi
disulfides and at least one amine.

Step i)

30 A "compressor”, for the purposes of the present invention, is to be taken to mean not
only the compressor itself but also its peripherals, that is to say, in particular, the
compresser and one or more attached heat exchangers, e.g. shell and tube or plate
heat exchangers, and also, if appropriate, attached liquid separators.

35 As compressors in the present process, in principle all compressors known to those
skilled in the art are suitable. Preferably, in the process according to the present
invention, use is made of rotary gas compressors, particularly preferably screw
compressors, or liquid ring compressors, wherein liquid ring compressors are very
particularly preferred. Rotary gas compressors, in particular screw compressors and

40 liguid ring compressors, are known to those skilled in the art.



havi ng i nternal conpression.. The screw conpressor can have a

si ngl e- st agePP00O0ONB4642 age construction. For cooling the

hydr ogen-sul fi de-conprising gas streamwhich is to 5 be conpressed,
during the conpression, an injection nmediumcan be sprayed in. The

i njection can proceed upstream of the fifst and/or second stage. As
injection medium use can be nmade of, for exanple, water or an
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fl ushed.

35 A compressor which has no sulfur deposits generally has a compressor output which is
so high that more gas is compressed than is needed for the subsequent step. The
excess compressed gas is recirculated via a bypass around the compressor from the
pressure side to the suction side of the compressor (and fed back to the compressor).
In the case when the compressor is blocked with sulfur deposits, the compressor

40  outpui decreases with the amount of sulfur deposits in the compressor. This means



5 Qperating conditions of the conpressor The entry pressure into the
conpressor i BFoeossabdy 700 nbar to 3000 nbar absolute, preferably
1000 to 2000 nbar absolute, particularly preferably 1100 to 1500 nbar
absol ute. The exit pressure fromthe conpressor is generally 1000 to
7000 nbar 10 absolute, preferably 1500 t® 4000 nbar absol ute,
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produced15f ro({@sfon%r@ pc; ts sul fur and hydrogen in the 30presence of a
catal yst, non-cdtalrytically. Suitable processes for producing the
hydr ogen- sul fi de- corrprl sing gas streamare known to those skilled in
the art. By Meyently ppecanmsl ivto the hyrapresgmn issadrierade 10 darpDIiCs pregerghbis 15 td 8PD,
i s produced raﬁ Ndefefathy20P! 96° Car"ltheb¥><|$ inpezauRy %ﬁsﬁ Of:on%r[egéo?rls
(Ullnanns r emstr .
2003, Vo . Bk ‘?%%% b b3l T C Skl Rl e, vy
non- cat azloyt |Fb"’£th“ﬂ?‘ ¥ PEeRRY 3 @rfpn?sG%ﬁrﬁ'Uﬁ f%@"h’y@ﬁtﬁg@ﬂlfﬁr’ﬁ tawep thamrihe
havi ng i nt eraxifkempanaiuien an essentially horizontally directed expanded
bott om phase. Into the bottom phase which is filled with boiling

sul fur, hydr strips into the ascendi ng gas

h
phase. Hydrogen aeﬁdwgg%g%%# rc'i%%fi'sf W eact in the gas space of the
col um, 40 wherein the heat of reaction thus liberated is renoved

fromt heESpr dthechydomisnisylfide-comprising gas stream passed through the compressor can be

produced by any process known fo those skilled in the art. The gas stream can

originate either from the acid gas scrubber or from refinery processes or can be

obtained from the elements sulfur and hydrogen. Preferably, the hydrogen-sulfide-

comprising gas stream is produced from the elements sulfur and hydrogen in the

30 presence of a catalyst, or non-catalytically. Suitable processes for producing the
hydrogen-sulfide-comprising gas stream are known to those skilled in the art,

By way of example, a hydrogen-sulfide-comprising gas stream is produced according
to the prior art by the H,S process of Girdler (Ullmann's Encyclopedia of [ndustrial
35 Chemistry, 6th Edition, 2003, Vol. 17, page 291). In this process, H,S is produced non-
catalytically from the elements sulfur and hydrogen in a column having internals and in
an essentially horizontally directed expanded bottom phase. Into the botiom phase
which is filled with boiling sulfur, hydrogen is introduced which strips into the ascending
gas phase. Hydrogen and ascending sulfur react in the gas space of the column,
40  wherein the heat of reaction thus liberated is removed from the product gas by



PF 0000061642 6 scrubbing with liquid sulfur. For this, liquid sulfur
i s taken of f pgoosodsgigsdot t om phase of the colum, mxed with fresh
cold sulfur and applied to the top of the colum. The product gas,

whi ch conprises substantially hydrogen sulfide, is cooled in tw heat
exchangers. 5 A catalytic production of ﬁydr ogen sulfide is
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around the
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passed |ﬁ o] ad;ﬁggcn%nare e%cpl%e 8%%1&%{%}{1&@2%5’2@ ends through
the sulfur nelt in the formof gas bubbles. The sul fur-conprising gas
stream i s CUSEdnHi3 446 ¢esodbeseitie atataiytie peatueonodf Wdiogen stifida@my reaction of a
preferably Qalt&cﬁt@métné llﬂﬁ(fure V& My cﬁ)@gién' QR 3sru|f|¥r (1 %iéarp?@eﬁcé- #a doBait -ahd

oas otr oam dnpulebl®, bETRR} £itibsort et SAGHED 0 oroperaies i s0fc.

pr ef er ab?y 1F59f95?b§0€9twﬁﬁfi‘ ﬁOELﬁ%ﬂr‘FQﬂ Br EF%@&@W‘ pothisocasas arenged in tubes
parti cul ar| ythpugh ehizhlthe 2&ivre ofidrogéh ahd stihe floese of the synt heses of
hydrogensul fi de from hydrogen and sul fur, polysul fanes (H2S") are

ener al | f en- sul fide:-c risi
gr ude ga)s/ st c@ﬁrﬂa ngo%y%gg%%gﬁgéwg%?ﬁﬁ ﬁ{’wcg? 'Sg)é?%ipﬁij W"’l@’cﬁ{g)e?(ﬁ?d&g'm‘rﬂ?
wei ght, prefté® J58Senes of ¢ vElybEIpRRHrpomBiigg catglypl wherein Igpseaust kydsdsien is
20 to 735prpasyedisightreactercpmpeisitg auduliod ivelpaed asably thbughth® Quinp mdyin
vei ght.  PF{Q0RPAGE§4<bubbles.

The sulfur-comprising gas stream is customarily produced at pressures of 0.7 to 2 bar,
preferably 0.9 to 1.5 bar, very particularly preferably 1 bar to 1.4 bar absolute.

30
The temperature of the hydrogen-sulfide-comprising gas stream obtained after the
production is generally 10 to 60°C, preferably 15 to 50°C, particularly preferably 20 to
45°C, very particularly preferably 25 to 40°C.

35 Inthe case of the syntheses of hydrogensulfide from hydrogen and sulfur, polysulfanes
(H2S,) are generally found as by-products in the hydrogen-sulfide-comprising crude gas
stream, obtained in an amount of generally 10 to 200 ppm by weight, preferably 15 to
100 ppm by weight, particularly preferably 20 to 75 ppm by weight, very paricularly
preferably 25 to 50 ppm by weight.

40



7 The pol ysul fanes are renoved fromthe hydrogen-sul fide-conprising
gas stream ppebeddisigaref ore carrying out the process according to
the invention for conpressing the hydrogen-sul fide-conprising gas
stream This can proceed, for exanple, by one of the processes
described in the abovenenti oned docunentd$ WD 20041022482 or DE 5 102
45 164 A ] |Th§£o!yismmswpomdnéa frain [tHe | Ryirdger-snIntiy Serhpradsites gBy stream
passi ng t he i .
ol ecul ar s{‘g"ifﬁ?ﬁ?"@%ﬁ@@ AR bpeed E%?ﬁ%%%%%ﬁ?&éﬁ&{m Gssing
addi tion, in"g PPEEERPY %%M_ ISJpgrHas syepmy TR PAhPrapesa: 197 EXeBls: Bt oneed
hydr ogen- sul e dEoceseescdeRsiiper dhg abowamestiangst desegstsp 24022482 PORE
in a heat5 extizangeie4 Ahelt gasikdvsy pogsitildao daafybhe mlyeulfdnes 1 piseingbthym
a mol ecul ar gHEH bdrB&d 2Rl (agti\%@lé]d ERooh m%mopﬁor&hgpgievgaf&'eg%pnﬁéla\é
t, arly pr y

preferably 0,0 toM g very particu fera
0.01to 1 ppﬂ? %Fe&é'? .Bgaféé%?\li\gé‘puri ty of the hydrogensul fide

(hydrogen-sul fide-conprising gas stream) used in the process
accor di ng t ointdaditibmvie atprefarrédembaiiestss fviher Sreptiesgtrinl of tRhvkirg2h-safte-

by vol ungy Opéd?ﬁ&i%ﬁal Jasdtrdn PPolLidYyV sHHIFnatBﬁririz?Llﬁ% LYerRh&e g!) as
SRERESRE Rk e i

:

g the.d K iraphan
f1 ushi ng t heveigitp padisyariypreferablyio:a08rte Z epipriysweightd verlylgarticularly preferably
pol ysul fi des).0ttcad pgyrh bewight.i des and at | east one ami ne. 25The use of
di al kyl pol ysul fides as solvent for dissolution of sulfur deposits in

" part 1 Bl a b tcas PiorbarSalEE ryBiogRt spiiesttoing dos ) usee T he
hi gh- sul f ur Rf8%8sF Accdisg Loilip dwentiqnsfok erspressipntinigenrerallyi 90 te 49195 bhelume,
art, for exanplembly 951cD.8% L/0/ohBik, Aarticllagy prefaatily 08 €599.7% lesdirhd) efid
for dissol vipg, satiduidryPlerBRBNS9Ah o8 6 j,ﬂlr,q&_al kyl pol ysul fide,

wherein the solvent conprises 30 a dineth pol ysul fide m xture
conprising Ito 3% by wei ght of dinethyl disulfide, 35 to 45% by
wei ght ofC CH¥exH3, wherein x has a value from3 to 5, and the
remai nder homol ogous pol ysul fides, wherein x has a value of 6 or nore
and in partiguaj abdr@ndto IH2 iRdibh %Bmgf'i&% flisAhg Yhe Q%Efr%yét;r'vﬁfﬁ éjfﬁ;gure
can conprise_ 2 to. 10% by wel ﬁgt 3} 180 %e, g e,. nercaptan and/ or
mer capt i de. SPRpriSipR Sl RAELITGEs SaY! SEUIRGSSANE 8 SRR QBRI 35 1 or
di ssol ving sul fur deposits which can occur in lines which serve for
t heblt r arm—:’]ﬁ)or'[hﬁfofseaxﬂ Hg_ukm yEnifites agsdirinefor alssolution of Biifur @apsits Melines which
probl em o u [ . [ |-gg9[ rdi
to DE 36 10%5é 0e i?lrst%jn tﬁg%&{sgf};& q.ffj ncg['ngﬁgfié %nqésié%gsdr'c s,,rﬁd\?\]};égredee?%g@h@_{ﬂg
hi gh sul f ur -SEATIORC! Gai opg am oI Patyheas SourcsR, ' KBOW iehosg.miled
of the pipelindes artadeopxgimile fromDBE3ES 10 S880A N Thettt, nee tohariessliiss dédoribed for
( DVDS) hasf aiis%ﬁmmg_sﬁudﬁﬂ@hh'&ar&i cssqiquidrtgalmwyslmf?e, whérbiithe SbIVG chhprises
necessar ; A . -
conposi t:?oonq%%ﬁ% e| S gggi vgﬁ%@%%ﬁgﬁgqgg%?%%n‘ﬁj@'i‘ﬁﬁgﬁ%éﬁ@é’ﬁ%‘ I,ﬁd?’t_Ssi K
necessary td' rﬁ%i%ﬁ@t‘ 8 GTEnyx 08P £ RHeCIRIP onigr: 1and fae gemainder
the prior artomgodere arlysHifidgsvimhareis xtiagleeralysalf $uinfdrelesd inalegtivulap to 8. In
during the cidemonne dfslioe polyagfideouddd Sh ddnhB 2Ab, 10% b aseidhe @R ah Aiisk,
t hat as al teJn‘ﬂ@é,' %c%fﬁaﬁhm%mgrcﬁbtﬂél. Jfrhéjﬁolwéﬁ? ﬂisglg%dt}ﬁ dgag6e0 %EBU A1l serves
di met hyl__5 Qol(y,su L1 de imétures a I(fgag t he specral abovenentl ohed
conposi t3%n PofS§oRA Yy depasts Wﬁ'@é tASCHIN fingfewhigh serve dpniBe frgpspofeof
transport ofsuiyrrdomprisipgpnateiizliy athis icases theHomblear of whlbur eseslinRiBtBBn 1i® of
580 Al rel atmgiclRr Bngreass sccofiinglioTsP B i10 886 Wh i high- Bukdrural gas sources,
wherein the high sulfur-content gases lead to sulfur deposits on the inner walls of the
pipelines. According to DE 36 10 580 A1, dimethyl disulfide (DMDS) has a

40  considerable dissolving power for sulfur. Since it is necessary for continuous cleaning



whi ch conduct the hydrogen-sul fide-conprising gases from hi gh-sul fur
nat ural gas BPogonosessz t he present invention relates to a process
for conpressing hydrogen-sul fideconprising gases, which conprises
flushing the conpressor with a m xture conprising dialkyl

pol ysul fi des, dialkyl disulfides and at Peast one amine. The

t enper at ur e thatthpresipositorcaitics $olvems usdd emasevbsthntialy tdratdnk,tes necessary

accor di ng t otolEgetfraké trRB@mBlhy! @& &RtdniiFily used,i? %he prior art béé)]r-e%atiﬂg% down
1

hydr ogeni - eu} fi de- n as_strea sed differ c .
7 am the. 15 06 el BIRSrRER S8RTe G e oo pdstcing 0 BE 381860 A,
hydr ogen- sul #3sdeaepdaid bhrhes giesealiva feldimeéhwh digHiiide niss gan baenadsmfrdimethy
gas stredis pedeuifide mixthtést having tifee spdenidl catovementoned dohpositibrf Bér removing
deposits ar eswsgspesits iBlifedhidPsdiid foffhHans EsRaRy! %ﬁsiﬂ&rné%(ﬁaé!
relates to the problens of sulfur deposition in pipelines, the
present application relates to the problem of sulfur deposits in
conpr essor s, TRWRYeh veeseas e BRI 1894 hestatphiar apwcess fohdissdving ayfue dslines
for exanpl e Wdelt cendithrige hydroféresuidepcegsising gasds fidm paghtsutful agturd s

i | ngu SneUrostiihe préteht RYLeR 1toled 1b oFr G Ter SRIpRec3fs hycrpoen suifd-
ot woul t” ucrirlsind Bastd SeR S e R AGRSS cdmdetsor Wi A Uia eompis oo
25The sui t abfiplkyl ypolysulfiies, (shiabey! disHtfideT anshEt deastiong leplinep dihgstempeabige and
dial kyl di supressiescamitioat whebgtewlitn theilines hedordingiBIDE g6 HhESS00MPEAG 313b
is therefor ethéoﬁ)hogﬁégc%ﬁidbf&ohﬁﬁsﬂ@%segﬁéarﬁé Uged 380 cafilaehbty | fom _the

parti cul for | | owi.ng reasons: I n_bore es, pressures o

bbout *8ohar geliaRe Bl e S teRion.or hoggh A RecEmAr PG gases and the
general | y op®fERISH-sHfidersormpising grsestaams wed7 oaddisien, the dsuises epayhich the
absol ut e andsutior defiokitpamsshservedfard 880 differsHiOWhereas DELEEIWIBEB0 Alielates to
addi tion, thge HréisihsbRbulk®RidpbdifIdSini FodiRES AL eseﬂpﬁﬁn;ifﬁFé"ciotn%F@'esa{oethe

general ly t f .several cmin diameter, differ. sl I can from
the struct utbgﬁa%@noéistuﬁ%{l%pgﬁ SNSRI RS P Es $BICh AleP E&'Pﬁ%ﬁ@r&?@ ﬁ‘ésr Bfgtlh?
whi ch getfer 9MpPressar. fal xR psal exchargaisn ThengampressoThasd i Fartioulanctes
| ead to the Heat&xdhhagera whichsme atddhiet éolthencanipeesabts am dlstinguished sie that ey

fI ushi ' i s gBsy RS bfut
Lo 9 HAUSRB0 Qo A0 5Lk U5 DY O Lson

m xtures accQrding t.0 40

f1 ushi ng boffg"hcco"?aé‘g“,gtg‘?ﬁé%s-these hi gh-vi scosity PF 0000061642 9

m xtures, under the pressure conditions prevailing in the conpressor,
can pass2sonl Thevadithbility fof mbitlirey wihith @otripese diatkoMp B pifidey, dialkg] GisufdedsEarat

and | ikew sqe£aBndamiRsiefustify RO 8bMpidsid iéilh%ﬁéf&e'nwobéoqa% HeOkrfowidtige
person skill «??) :ibf[ﬂﬁo%t \A%tjlﬁi rfatEef use the essentially

| ower - vi scos] F 0 L BHIG R TR TUPWYP 'ASETR f i des for fl ushing
t he conpressor, which are customarily used for renoving sul fur

deposi ts in lhdoeimoleeSpreasuréoofimabouns0 ber geHarallg grdval wHEresbUgkicompressor is

eposi ts in _ kilggra Bbicapressor i
or | o 23)  SepdBoRRLRA of B onARe SRS SRR b o MLIE crian ot

ere d t
best sol ventpr?%sruresﬁﬂ#g&tdl g@t@rg&%ﬁytﬁ. the application in sour gas
borehol es. The dial kyl disul fides customarily used for renoving
sul fur depodntagdition, tiey sthetes cohditeisan boshbRs,| Wdigh YheREe Qneferit@dily tehdaf

very suitablg.far dhen r&%@teﬂﬂﬂifﬁeﬁ%%ﬂgﬁaﬁm%ﬁi] 1l rszﬂglét%tgl 1%:‘?19%311& Syl §
&

a conpr or, as the c arative, ex es in e .

apPl | CatTon STBESSEuPHt FETRETYS Do diRbe AT N4 BE7aN ©RPE (e the mm

m xture used@@@ording to the invention conprising dialkyl

pol ysul fides, dialkyl disulfides and at |east one am ne, despite the

i gh Vi SCOSifiibeo SIfRINELE fUal Y 1R AP thal S54rLch B4R 3 MEUE D ndtIRe, for

rapi d and Ia)ﬂstl.n renoval of sul.tur ?iPOS't?\ I n a_conpre_ssor. )
ush:ng? a compressor and peripherals thereof, the high-viscosity mixtures according to

40 DE 36 10 580 A1 which are suitable for flushing boreholes, since these high-viscosity



20Mor eover, the different pressure and tenperature conditions in the
pi pel i nes acppiodboss1s82 DE 36 10 580 Al and in the conpressor
according to the present application have the effect that the sulfur
deposits in the respective devices can have different nodifications.
Different sul fur nodifications display a%nar ked| y differing solution
behavi or. Rhmidures,sudéutheSgesdues cenditiopt @revaking in ttR condréstiof, icaadaky only
hi gher react jyith HifiicBRfintrthe Makly Igapy of ﬂﬂ@%o%?&ssbrsan;dgfkgﬁﬂe Rad Bb bshed but

is known that_ r ooling on cold surfaces, r exanpl e on
heat-exchanggeg%'ﬁ%@g@@&eads to p sulfur. The type of sulfur

deposition and therefore the solubility of the sulfur deposits
depends e$seThédrefoley aoperddnesiiiedretret art, evduidstatiicy Laa the dssentidllg ildwepivisbsity

hydr ogen- sul {digtRns OsdHtAiSih§ IdigRs Tisamudi op ﬁdaﬁsnauyeu ;%oglsf]é@té&r})%mﬁ% are

result. Experjence.on renpval of sulfur deposit ro Q or ¢

30 therefor efdcS g’rﬁ\%{lyo%sg d?%%rgﬁ_\oymgﬁﬁlhré% p?%st"hgmfeg%?/ﬁs fﬁ?"déﬁltq%?&“cat'on
deposits in &redicieneadengeria develgning squr genisiserves'y Chiemical Engineering World
t echni cal fi24(8)s 87-BBLidriend Bt, heandiprihysdisulfaizd sibwitotite Sdse Bolvdnt fadfsulfur

the procfss @eg§ooeiinthelDplidihion MR s bdrétibidy oceed continuously or
di scontinuously. 35 In the case of continuous flushing, the

conpressor is freed continuously fromthe sul fur deg‘osi ts using the
mi xture used R EEHY Aiguiides Kestpmadntused fe FpiPevion Uit edelpgsits in boreholes,
pol ysul f i deshovaivet, eyiprisingly pfovelt sotao te atrylseiatile tin theartipid @nd ladtitdictnoval of

i o | o I ScHa 0 SLEheL Hhern g b B S proren
reci rculia edﬂ:fp 3&¥ﬁ8%§éwm$%ggsgﬁqu' ,&qﬁagﬂﬁeﬂg%lﬁ?e%?to‘ﬁigﬁdﬁ?é“i’gf"etq‘?g agpording
0000061642 110 HeJbwention cempesing dabyt relysuliiaest distkyldisnifidashand at least one
conpr essor s aniee desgitd thepigrsvisdosityisighificantlyroetibensiitrara apessifosthcl rhgd

in the art ofhdiBRinga&hSvaPbt Shird depoMlsGdomphesdr essure and
tenperature conditions in the conpressor in the case of the

conti nuous procedure correspond to the abovenentioned pressure and

t enper at3 e Meygayari Hasiferend piassure GRf teBresature epndijensiadee pipelings according
di sconti nuous OB 86HD15§0 Atthandcio iy essmessos astundingl @mhefmeseat spicitichi HRe
for cl eani nandieofiithe el 4hhs! ROUE Kb AV SEAIAECARIhAR \Brel O
i nvention Corﬂgtﬁﬁc%ﬁgr% d@?fl %ﬁ{ Sﬁ LIlrysul {ﬁl c{es Ifﬁ yl I%’:‘Y I des and a

| east one am Me. cust orrHY | @ MREMNEFIOPD nPRIB0Es ARy, HGTeBRg (pltion
conpr essor \RePAVieh Rhaipic suliu 8o dorfxemples aghikits a pignifieandnhigber reactivity and
conpri siasy dichlbkily thaal wisatl ikitdesed di aulflay |1t o gudviri des rapid sibcddling ton0BSd

ani ne proceedgatdy, tdhexhn Ig‘otnhfé‘?at-&ti‘:ﬂar'iﬂexéthllraa@e(%!| We%d%%' i@ Thd ér?&v%f sulfur
t hrough t hecheongﬁess%rt Fe iﬁaﬁn%fr eﬁyurf«? In {y&g ushi n% operation s
general |y 3¢9 15bE"° DeisTols Lies _%P” it sultyedennsis Persngs pysentially on the
preferably demperatpeistopepyd ferarigiuefdhe yiygoaeresdlideycorprisiog oo Gomawbich
especi al | y vbe guifuadeposité sasuly. Bxpefi@icalhye@ova f\l‘ SCdegoBitd fisin 6 MSELEEHOlE
di scont igpuoUserbiops Birb8t bé RERPIRSIEE 30 tne Rpdobhil #duf i
conpletely \Alith t he m xt ”%Eel ugg ]f (%r htrﬁeI ;’:}JShci‘?%af.fd?lgr%gé%trsgrﬁ)ch’orr{pﬁeessor.
filling is ciFpf BEdwo cAMPigIeN digreptechnical fields.
Flushing the compressor according to step ii) of the process according to the invention
can proceed continuously or discontinuously.
35
In the case of continuous flushing, the compressor is freed continuously from the sulfur
deposits using the mixture used according to the invention comprising dialkyl
polysulfides, dialkyl disulfides and at least one amine. In this case, the mixture used
according to the invention is added, e.g., when a liquid ring compressor is used, to the
40 ring liquid which is recirculated to the compressor. A continuous procedure of the



20 di scontinuous flushing the flushing tinmes are fromb5 mnutes to 1
hour, preferppbgoddsiganutes to 50 m nutes, particularly preferably 20
mnutes to 40 mnutes. Dial kyl disulfides and dial kyl polysul fides
25Sui t abl e al kyl groups of the dialkyl disulfides and di al kyl

pol ysul fi des are, independently of one atbther in each dial kyl

di sul fi de angtbosssdaadokdihg o lthes invEntide, wmbmrdohbrﬁiorleldfeals%wis possible
noi eti es, prg - : t

Cl- C3 al kyl %ﬁf?ﬁ?&%&?ﬁ%ﬁbé@ngﬁ ';%%rg g’:“a"t'}ft’;g at%[?e%alﬁiﬁf'&&nlog?ée%i@se
are methyl, RERH 319 SR PUG COBRPGIVIS CORPYSrRe R paap| ) the contnlious
preferably tPECRIUS FOTFRsIPERG ksthe rabovaspenipnetbpressuse and tempsiratyle @oditions in
noi eti es § n thheoohpadskyrl pol ysul fi des and/ or dial kyl disulfides can in
each case be identical or different Preferably, they are identical.
Particul arly, eferahly the dialk ol ysulfides used [n th rocess
accor di ng tolnﬁﬁ%c?ﬁvogﬁ%{‘? giice 'B”%Fﬁ@f*ﬁ%ﬁ%?%ﬂ??ﬁ"a&%L&%@fgiSEP'EWe
di sul fi des aPE cfiapBghyPrdanstreatgd. usBE e mixtire wiied| #gebrdingl tes thief ingderdion
have the genamarisfngrdialitybpdlystxides, dialyedieilfidd? snadt Basedr dmlice.
abovenenjd oned al kyl noieties. x in the dialkyl polysulfides nmeans 3

to 12, preferabl to 10, stomayily, t di al kyl polysul fides are
present IOi n t "ésl%?"ﬁ?rﬁ"(’o&'e_rrg'ﬁ??t%ﬁ'é%oucﬁf‘ﬁﬁ}'épk?’?t?'ﬁo?%#ﬁogé@%h i fgeure used
vari ous chai3FcPeiigtadhe inpentign Gowmeriguwpdialiyl pelysulfidese distkylatisifides aed ahlieast
i s conpri sedorienatine proxéadsein utbe dorim tigtt efe inixtulC MOligliid gorinOfidwethrough the
ot v, ot PR SREE T Yot AR el v
secondar@5 orpr%ﬁﬁya ‘gtf’aﬂogﬁaffﬁf@’“éﬂﬁ{y r?é%f‘.gf agkj' ?r@i1gﬂﬁgrveyr@gu@g£rquably
gi ven to |i ofifi @ 18P & End @sesriay yenimadisuiady ereferatnPhiet HI0°Gol ubi lity.
Very particularly preferably the am nes are primary, secondary or

tertiary ampgs b i GisCorltPult ﬁéﬁﬁ@ﬂhé‘%@rﬂﬁmg{&?%@l‘eﬂ?n Bin §Fﬂo¥rﬂﬂt9y with

am nes are tridecylamn I at am nes,_ s .

N, N- di met hylt-_%ﬂftéﬁy%ﬁff F_?é,tﬁ%%*wgs%efaﬁe@?’ b S llinin ramPlelg imibe case of
m xt ur es2ahidigpontiniioys dgshing hediushing dmel @re fromnt mitteéntost bpuri piefarally 10
f 1 ushi ng andninbiesito S®mMtese pattialldiy prefetapsdof hidars tali@initesdi sul fi des
and at | east one amine, in a preferred enbodi nent, conprise a) 10 to

98% by wei ght. . pref erabl 0.t 5%.by wei ght, particularly
preferably g%é’f@tagsug"ggﬁ Sej{da’é‘#‘frﬂﬂ'g@%‘?%ﬁ al kyl polysulfides; b) 1.9 to
80% by weight, preferably 4.8 to 72% by wei ght, particularly
Er efer aHﬂw %L%able éﬁ?%mypmtwaalgﬂwiﬁifﬂbkSﬁhd &iaﬁcyﬂﬁoiy@ﬁflﬁdescéreﬂndepbﬁdem%
y weight, pieneraRinerth eadiP a8 PesifileIsar ’ -
0.5 10 5% by, el ght  of o one. 3mmne?rp‘§%%%§!y§§’ﬁg%%@g‘%ﬁﬁ‘%ﬁ@fé‘ Cus
di al kyl pol YA fTetes: fraiPiply GiGa dkvidnoglng, Aarjculady Ripierabiy freCe alkyl
total s 100%"pgieligs; YRy, particularly preferably the alkyl moieties are methy!, ethyl, n-propyl or
isopropyl, very particularly preferably the alkyl moieties are methyl moigties. The alky!
30 moieties in the dialkyl polysulfides and/or dialkyl disulfides can in each case be
identical or different. Preferably, they are identical. Particularly preferably the dialky!
polysulfides used in the process according to the invention are dimethyl polysulfides

and the dialkyt disulfides are dimethyl disulfide.

356  Suitable dialkyl polysulfides have the general formula R-S,-R’, wherein R and R’ are
the abovementioned alkyl moieties. x in the dialkyl polysulfides means 3 to 12,
preferably 3 to 10. Customarily, the dialkyl polysulfides are present in the form of
mixtures of dialkyl polysulfides having various chain lengths.

40 Amines



Preferred dial kyl polysulfides, dialkyl disulfides and am nes are
menti oned 25pheosioshesor e. Dependi ng on whether the flushing in step
ii1) of the process for conpression according to the invention is
carried out continuously or discontinuously, the conposition of the
di al kyl polysul fide containing mxture vlfich is preferably used can
vary. 30 In a preferred enbodi nent of step ii) of the process

o 6856 by wep ki o456 afthe W S () HiMaR e ERIPpd b ihcofting ¥
0 o by - X 0 , i : .
pr ef er abl ymg‘bg.%’%eaf?‘@b{% ?Jk}% OS B PR ﬁg‘ﬁmﬁﬁwg 3?#'?%@?*{%'? of agpnatic
40% by wei gHimMingr Breg&arablyyuse & mgde Zsmpinane i sghendapapt tertidrardliphatic amines.
pr ef er ablsy Pdtitutar 1 abegnoseisggiven ob liduial dry bolidi sminks detsich Ghavd .al (oo who
by wei ght Rl ety gagicmlag@g%@arﬁg@'tﬂéﬂﬁgi@ré@#@(%soe%ﬁ@ Bpldftiary
. (0] 0 1 . . A .
wherein t heyas"\tﬁ'ﬁ?scg)Fanga lR/F’O 8%9@ ﬁ?W%%??mﬂfeﬁlogﬁ‘r" a&les_ﬂ'l“f‘%l@%e_ Yekepyigmine.
| east one arfAiieamipespYchBOINIMGBYRE/Cu-aming randalse digyslohexianine d
above is used particularly preferably when step ii) of the 5process
U ther o ef ey MRS DA arb S8 deoBling b (08 FRERAAICHED 1 for iefing anc
urt her prefer ) .
the i nvelrcl)t i o"ﬁ",mhug%rgggsqug%ylo?amuﬁdﬁge@a%ﬁn‘iﬁ“h e dl’t‘fa')ei% s %@gbkﬂ a
wei ght, pr efREPIBEY ePbodiBeBDse/BYiskei ght , particul arly preferably 35 to
50% by wei ght, of dial kyl polysulfides; ﬁj) 2}9. 9 t§y80%hﬁy \Qg |%ht, )g?g
preferably 38.8 t@ td38ay M&blﬂhbrefe?é’dl%b@ §4% Yy RicfgrE /AR cliat {érQDI o
by weig of dial kvl), . di sulfrdes: .1 to 10% I ght, Peera y
02 to8 2 by wei ?%é‘?/" baﬂﬁ'%|?§§wv;4°@%ﬁﬁaﬁy 0.5 15t0 5% by wei ght
of at | east Bne grﬁ weé)o% by weight, preterably 4.8 to 72% by weight, particularly preferably
9.5 to 60% by weight, of dialkyl disulfides;
c) 0.1 to 10% by weight, preferably 0.2 to 8% by weight, particularly preferably 0.5
to 5% by weight, of at least one amine;
20
wherein the sum of dialkyl polysulfides, dialkyl disulfides and at least one amine totals

100% by weight.

Preferred dialkyl polysulfides, dialkyl disulfides and amines are mentioned
25 hereinbefore.

Depending on whether the flushing in step ii} of the process for compression according
to the invention is carried out continuously or discontinuously, the composition of the
dialkyl polysulfide containing mixture which is preferably used can vary.

30
In a preferred embodiment of step i) of the process according to the invention, use is
made of mixtures comprising:

a) 50 to 98% by weight, preferably 70 to 95% by weight, particularly preferably 80
35 to 80% by weight, of dialkyl polysulfides:
b) 1.9 to 40% by weight, preferably 4.8 to 22% by weight, particularly preferably
9.5 to 15% by weight, of dialkyl disulfides;
c) 0.1 to 10% by weight, preferably 0.2 to 8% by weight, particularly preferably 0.5
to 5% by weight, of at least one amine;
40



wherein the sum of dial kyl polysulfides, dialkyl disulfides and at

| east one anpPReobadsabs2 100% by wei ght. 20 The mi xture nentioned above
is used particularly preferably when step ii) of the process
according to the invention is carried out continuously. The m xture
used in step fi) can in addition conpri s¥ smal | anounts of ot her
conponent s, Whereinxherplire of dimlkyl poiysulitiss, afialied Kiglifidyscanet fneR06ndyanedasls
sulfide. In e@bppheightred enbodi ment, the mxtures, in addition to

t he abovenentioned small anounts present if appropriate of

al kyl mer capt an and hydrogen sul fide, do not contain any other
conponents. [ Firectieaioned abong it (eed Rastisylarhy preferablyi when istepail) of the
pr ef er r edd enprodésseatording tdtheprvestnt is cavied butadisconinuoogly.conpri se
surfactants. 30ln a preferred enbodi nent of the present invention,

the m xtures hi.ng .t h ressgr in ste .are nat
i xt ur es \Ahilgh?ﬁﬁg%r rgget)rr%sgrb gﬁkgﬁft&%’t poﬁ ﬁﬁ? %ﬁ??@)éc{%mg 11, i pgrtion,
but are mi xtYiedsmage gf BOBFeHEMBAISING: processes for produci ng sul fur
conmpounds starting from hydrogen-sul fide-conprising gas conpressed

accor di ngp t oa)t he 1RreGessHAREGRT bratbrily bH& § ey, B
conpounds ar e), fqg swwgﬁt%%}z npr%ysg ngq%%gtv%eﬁagf’ky lai'ﬁlr"ﬁ“:"é ggly 3
and al kanesul f oni ¢ aci ds. Eiil;'a'r_ |cuﬁya$q€ gﬁ%‘?'erabl y, the m xtures used
for the flushi ng 28 ©80% by yeight. preterably 88 §40 3% dvaveight rariiawarly preferably
i nvention are tha9dnoéYclonieight] ofgliatihyidisultideschar ge from t he di al kyl

di sul fide syt hesi stoMiiss By GRRND rebarablly @ | BGrti ?a'i,?ﬁ?
known t0}§ hods)e SI%EJ g%&%;!éhg %%&don\émyﬁ. %e@%gggg@g%gg?lkgﬁy@%%et i 5
herei nafter. PF 6’ » 45 PR pré"gg%es according to the invention
for conpressing a hydrogen-sul fide-conprising gas stream in one
enbodi nent ofheréie ter aseof dinltylgolyisolfided, sialkybdisuliides Ginti an fdasDehanrhine tdigls
producti on ofppsaibyf weiggtonpounds, in particul ar sul fur conpounds
selected fromthe group consisting of alkyl nercaptans, dialkyl

di sul fides and al kanesul fonic acids. 5 Therefore, the present

i nventi &Y f uthen@ixiyre| raertioned aboys b dsed particwprid prafergbly uvianr step i) of the
conpounds, gebess ededrdingrictthe inyenting i€ cardéd butrgntiiucadlky| mer capt ans,

di al kyl disul fides and al kanesul foni ¢ aci ds, which conprises the

conver si on a_hydrogen- sul fi deconpr.i si ng. gas_strea erein the
hydr ogen- suﬁqedén%%ﬁpg?eg i ?\ng SLeé’s ")stcgﬁalpn ?@ﬁggnﬁ?@@?gdgﬂﬁﬁl idsiRile Pg ofhee
process accdPBIPAGENS Foheamplesmalbameyits eballimstapign end hydrogen sulfide. In a
10hydr od#n- guéfbirekbembogimest, thg rgatiras, ireaduitiohite theCantPEmeRBNSE RSNl hho@ns
1 ) L OCESSABhOT L CURIRULIRGS ) AR 8RR
She i mvent | camephehs IR HBb e HRudtics dsel aribito. W epretame Gmbedmet o
conpr essed RYRIPEFRH Invgniand €0 eelrpompsib@ sutagtant® r eam wherein t he
conpressi on of the hydrogen-sul fide-conprising gas stream used for

Lhe prodisctiipn géfelried bRl SR BRICAGARNLSE I ABedEBSed for Ay the
¢

Preferably, the al kyl nercaptans are produce react,in
i th gy SRR HER L AL iR Pl st be bR < e o Braipee of
20accor di ng fghing dubrrgdeisisres@asarel pPhigined int precesaseier produgagrpiius torgpaunds
steps i) andtdriifg frdhenydrogeastifii@venprising §aetahsresseliUadebeing ©! e §%ode8s
a_process T Qcdtbig Y& tHaGndntigh, "BIcH AR@ Eompalhdelart HIPEkatfise, LM N ERRans
25 0 co resc%lrl'@? i lﬂﬁ egydro en-sul fi de.—cg{g)r@{?flln% qas sté]éam In a '
conpr ess$3r, Appdese PREOSRIONG P g iaitarly BEStRahly i Migugs ased for
stream i s obtsiflaging in step ii) of the process according to the invention are the amine-
containing crude discharge from the dialkyl disulfide synthesis which can be carried out
according to processes known to those skilled in the art and will be described in more
detail hereinafter.

40



fi) flushing the conpressor with a m xture conprising dialkyl

pol ysul f i despr dogddey642i sul fi des and at | east one ani ne; i)
reacting the conpressed hydrogen-sul fide-conprising gas stream
obtained in step 30i) with one or nore al kanols. The steps i) and ii)
have been descri bed herei nbefore. Step M3 35 The reaction in step
iii) can be T pioegbsastondimgtihiie ioesdonhjor cosp@ssing apiyoogss-esifideicomprising
those skill e§§ $treahf ibhe ePUbARBhEOMNE PRESASINARONES L&D fleonttifation with

le, i 7 | y. h f th
o Kanol s it Reeketdh il corpRbATAN podeypr 5%%@5%"8&%}6&%’5% the
proceeds i n $REP FOBSiETNGE chraliyipecyatans. dalkyl adipdfides: ang salkengenlioaic gejds.

exanpl e, i sthevsfers, ithe Wes2pB el (unbbalrelaies desa pfoceboforupnoducing sulfur
zi r'Cﬁnl um R EHRRE) GhRARA I b tH umcowﬁaﬁgldzl@zkgg#é?&ﬁﬁﬁ; dﬁmbb’éégiﬁfp nHég'
or chrom um -Su rt,.Lor ex or pum.ce) : -
020 06e (al s ABPLSRInE HRRRY Wichhori IR e SkielaBh B0R othpspufe-
based on zi rRAFREINEoIPT S8 VWATER ihagR¥dPean-ifidatoemPrisiag egast Ktream s
met al s), EP-danfpr&38d 5¢Corling db itheeproatssl acsbrdingvib rige avertbudedcanrastingothe
al kali ngfalp hisQfige-colprishdgRdre 4R GHiGAdA prigks SBEE) Bfd @mor phous
Al 203 gel an /g?g%rrade f-fcc))mBAl 298% gele appl i ed tp\toI asn )Qlfl @

al um num conprising material); US 2,822,401 (activated Al 203), US
2,820, 062 ( dFPFEsSeAfop@RPHENY AGYMerapking5o, by wei ght of potassi um
tungstenate as pronoter), DE 196 39 584 (active Al 203 having 15 to

40% by wei ghtrogdsses ot PradiRmgt SRAMRrataR’ SREOkAdWn 30 Gnbdt \dRsy §14nb3h

(Al 203 in .0 20% b ht. of 10 transition tal conmpound

bnd 0.1 B DO i PRl o broBudiy 1S BRviniofhetins: usf o Eap 2
bi car bonat e, COMPEFISEH Ay ogensRyitde-conprinipg ges isegm. ehereiarthd Fomprgasion of the
made of cat diysigenisalidelcomprsirg0dss shaaini wed forthe proddctiombt the whphi2eSptans

which is if ppriesy thakpd PRed Vb RIBRNPEaI§Imentd i o Bfo‘anpéd%gsreé&ﬁg
transition |...C oyn e fromthe gro conslsti.ng of W3
Kovoa. - Hovo o) SR SRacGt EEUASL (milkha® ot Mtfat W I ceppressed
phos phot4thgAcEpaing o Biedptrsrarsasdiag to tha iveniancemprgag theataps g i.

fraction of the pronoter is in general Ito 40% by weight, preferably
5 to 25% by mRi dhésenbPap@shieR tHifeRl Glitnepf rdidigs Cat & V&Bcesknﬁgggroducing

al kyl mer capt gn n IS.1 ep_ 1 as catalyst, use iIs
particul arl y""{i]k #rﬁ r@%‘ggﬁsy%m‘cnﬁgﬁpgﬁ tb\%?tgﬁs'i s doped with K2W4 as
pronoter. Preferred al kyl nercaptans have al kyl noieties having 1 to

14 carba@b atipnepmpfesgiag t theu hgdrbgerpsigfider@bipyisitgt ga str@aimom ad arBnprasebly
particularly pw@%ri@ghymafeggb&ygafgeﬁguma@e@mpﬁsfﬂ%tgas%tregpE@afm syl

ethyl, n-propyl, gr isopropyl noiefies. Therefore ~t no -
used in steﬁ'?i iﬂf”)%"'zﬁ‘ %1%8°%¥138%°§3W#Ib|a B\’%‘Hﬁc‘f%&’”ﬁ?‘ﬁy&%@c@fsﬁ aesar alkyl
t he correspondidigyligeskanrbatdeasbomsearaingl |y, step H ) for producing
al kyl mer captiiin sedcting therdoatpresstd hgdraggrasulfdeasmprisiag ga® Btredn obfaingd Gastep
the al kaggol ang ifhenB heeRiaiid. | de- conprising gas streamare
customarily heated to a tenperature which is sufficiently high that
not only the al kanol but also the desired al kyl mercaptan are present
in the vaporTherséers.i) and ip Rpve keppdlesenhedherginbelrer e nust not be
selected to be so high that deconposition of the 30 al kyl nercapt an
occurs. Genqgtgﬁl,},-,%, the process according to step H) is carried out
at terrp%ratures et ween 250 and 500C, preferably between 300 and
450C. THE pressure is generally 1 to 25 bar, preferably 1 to 10 bar
absol ute.  The repgion ésstep i cambr ghimed edbindhis casmbibeustareary tbcdssasdmbyn
further to dotvesdiskiliddyih tith artilSitalsls prodbdses apinbhthed tfbexample, in DE 101 37
al kyl mer Capagsaf 8. tink HealllodWCi SRS RIGR P BbHoRELE hydrBadh.-
men e ude mner eanm Lch™i r OHUCRd

referred enbpdi t. .t ‘cr captan str S 0
5 si ng the fi e-comprising gas stteam proceeds E)n t%e presence of catalysts. Suiteﬁale catalysts

40 are, for example, disclosed in US 2,874,128 (metal oxides of thorium, zirconium,



abovenentioned process, that is to say a mercaptan streamwhich is
not purifiedpbyoeodeigszi on or distillation and which can conprise
inconpl etely reacted hydrogen sul fide, 40 water and, as m nor
conponents, dialkyl sulfide, small anounts of al kanol and dial kyl PF
0000061642 15 ether, is further used for”pr oduci ng di al kyl

di sul fides. Waoiductveoadiah, dingstey| molybdériundes chrohfiem deralakydros blippders for

can be pr odug% Agoy ofl BShicer EPLA 0e5BDeH1 k(QlQéWmE&I EABSRatS bh aLer): IEB-A 1

ch_r ggtenpgg?’qp ¥ 0 Eal}s’f'%gse%ogﬁ) Etc%gluﬁ%ﬁ%: dped With Magnesiuny or alkaline earth

hydr ogen- sul P'f ‘Qa@zeglft? &AffyShavies Apieddenddaraeunt of iafg!i troetal
t he proce%s @aflom)d ERgC\ t005&4h@6i fratyst onde offpmogihogs BRO, sikeasd/or) madd from
i )OI 10dl n aAlQ@pd@ébﬁrédwhﬁeluﬁmﬂﬁmérh&.sﬂig%g%ﬂagI 'U%Uilﬁbﬂﬁﬁ @Eated ALO,)
E‘,):)?rplrjlcgl ngyt ﬁe é@%ﬁ (%'E\lv% Iz r%(lh?el V\ﬁ& Cfﬁf Iygvepgﬁg (F%.?Fé\ﬂn gunBstenate as
her ei nbef or ePTOERENy) '%&r?@e?‘ |5% (?ﬁé’eaﬁlkgd ReYig gbales &bty weight of sesipm
a) to dial kytungtengdté asl @sontoterpwnd at US5,8W4{d309al,0uhavird0 G 2Rsdy wWaight of a
ﬁ' kyrreL C?pt aREnsAIOR ma@uﬁgauddbrﬁtcﬁgt@%o;,@s%, h@@hia@f% éik%%%étéa%ﬁi glkaline earth
by vihen t he Toe] PireRSRER L Rulle (Sl of nyBigsitel e R s oG of
the steps a)caéﬂtﬁt%})asqdnorsf\bgs- tv;arttCH@rlv erpierab thﬁzQsH@'Qﬂ ik yfl anprepsigtentioped
obt ai ned i n witreproajotqrs.dfwgtetlie pporadtersadre trankition metal osmpbuHES lskiestet frofilthe
organi ¢ di sulebiyslgontistifg SRV, YRIPOPYLAD, 28 060, RELABR ModMkifSO,, H Moo,
15 NaMoQ,, phosphotungstenate, phosphomolybdate and silicotungstenate. The fraction
of the promoter is in general 1 to 40% by weight, preferably 5 to 25% by weight, based
on the weight of the catalyst. In the alkylmercaptan synthesis in siep iii), as catalyst,
use is made particularly preferably of y-Al,O; which is doped with K;WQ, as promoter.
Preferred alkylmercaptans have alky! moieties having 1 to 14 carbon atoms,
20 particularly preferably 1 to 6 carbon atoms, very particularly preferably 1 to 3 carbon
atoms, that is to say methyl, ethyl, n-propyl or isopropyl moieties. Therefore, the
alkanols ROH used in step iii) of the process for producing alkylmercaptans are the

corresponding alkanols.

25  Generally, step iii) for producing alkylmercaptans is carried out as a gas phase
reaction. In this case, the alkanol and the hydrogen-sulfide-comprising gas stream are
customarily heated to a temperature which is sufficiently high that not only the alkanol
but also the desired alkylmercaptan are present in the vapor phase. In this case, the
temperature must not be selected to be so high that decomposition of the

30 alkylmercaptan occurs. Generally, the process according to step iii) is carried out at
temperatures between 250 and 500°C, preferably between 300 and 450°C. The
pressure is generally 1 to 25 bar, preferably 1 to 10 bar absolute.

The resultant alkylmercaptans can be reacted directly further to give dialkyl disulfides.
35 In addition, the alkylmercaptans can be used for producing alkanesuifonic acids.

In a preferred embodiment, the "crude mercaptan stream"” which is produced using the
abovementioned process, that is to say a mercaptan stream which is not purified by
extraction or distillation and which can comprise incompletely reacted hydrogen sulfide,
40  water and, as minor components, dialkyl sulfide, small amounts of alkanol and dialkyl



30 are the am nes which are nentioned hereinbefore with respect to
those in thepposdsysgeyhi ch is used for flushing in step H of the
process according to the invention. Customarily, step b) is carried
out in a reaction colum, wherein the | ow boilers which occur are
recirculated to step a). 35 1n a preferrﬁj enbodi ment, step b) of the
abovenent i onettlepisdorties ussd fooplodusinly Bigikphmsidsepar ati on of the

resul tant m xture of aqueous phase, which is ejected, and

or ganosul fur 0 642 16 whi ch phase conprises, if
appropri ate, P'p%ﬁéigf]lofg’lag‘ypc{%’i&ﬁdé§5| red organic disul fide,

pol ysul fides, amne and small anmounts of further by-products, wherein
the orgarc ﬁiesdlhrkyldm[f" idss tarkien pakificed By appleaped ploeedsewihoin & thoshéiaird

occur are regi trhﬁuér@tﬁélw&é?i %?Rhéﬁl:oﬁﬁﬁgeogl %}éb‘lf&‘ ‘é@rﬁﬁ@@élﬁ? frﬂﬁfbgén—@mﬁ?e-

amine are recjircul ated to ste on o

appropri ate, cog}ﬁrﬁga WiSr es‘itrﬁa?"ge ﬁi‘ﬁas@’%‘éﬂ?&rsﬂ 'ldSr?o'%?H'aS"f%eg%? eﬁtf?am? of'®
t he aqueous W@S%ﬁﬁcfﬂf@eéwhgﬂﬁﬁﬁﬁj@w@“w@t@ igyentian cemprisingh¢ bieps i)
The organi c ahdsiyl fi de used as solvent in step (b) is preferably the

organic fjsulfide which is to be produced 10 A particul arly suitable

S aor Al iR SR 0Bafnay fhe. SoRY ks RGP B Arasen wpn

sul fide proc‘é’é’%'s?’% the presence of a suitable catalyst to give a
"crude nercaptan streant conprising nercaptan, water, hydrogen

| fid d al ne dyct; are
zlrjgalnl g gl f?dZ%rzflr;%?gﬁg:fgﬁpgtﬁ&ﬁ%ﬁ@eqﬂ%ns'?é@t Ct Z)é‘lﬁﬁgl) ?%gg?l on

of the "Crude marpcapf1 h sul fur dissol ved in an organic
di sul fide proceeds with catalysis by an am ne. According to the

invention, the hydveriey tbelditythecruamshs pbisinep ia) step #)omparkgedisuliides by
according to the,y068%8ns@QRPrising the steps i) and ii). 20A further
preferred process for producing dialkyl disulfides is disclosed in DE
101 16 817 Al, in which the production of organic disulfides in a

col umm Ui pEeRIal t h tenperature-control lable trays froma crude

mer captan stream w thout prior separation by distillation is

nent i oned. Aﬁ{éoéf nﬁwcép@aﬁsl"%ﬁe' FBG%E'éd Wbteﬁ %W&rﬁ&ﬁ@%&&b‘;h %Eré.ri]rﬁ)efore with
conpr essed 3% F{?oce(gqp TTE ? st'eps 1 I'1) which are
ment i oned 28RS RIFLPEEECD ‘%'3' g %‘H ’Eﬁ‘ al kanesul t bni ¢ aci ds The
present invention further relates to a process for producing

al kaneswsf orgtep aci ds, 30 which is |ikewi se carried out starting from
hydr ogen-sul fide-conprising gas streans which are conpressed

2l kanesu'f o he“e@'s?pi%cﬁaﬁﬁfrﬂeés“%r%%ﬁe@a%bﬁiéioifp%ﬁé‘a’éra&éﬁ’v i pitae yaed )
streams are "k ReRIP) ttee fapstien afidhe laliimencaptans aabtained in step a) proceeds preferably
with sulfur dissolved in an organic disulfide with catalysis by an amine. Suitable amines
30  are the amines which are mentioned hereinbefore with respect to those in the mixture

which is used for flushing in step ii) of the process according to the invention.

Customarily, step b) is carried out in a reaction column, wherein the low-boilers which
occur are recirculated to step a).

35
In a preferred embodiment, step b) of the abovementioned process is followed by
phase separation of the resultant mixture of agqueous phase, which is ejected, and
organosulfur phase.

40  Subsequently, in a further preferred embodiment, the organosulfur phase is purified,



35 In a preferred enbodi nent, the al kanesul fonic acids are produced
by a processppbedpedes®ri ses PF 0000061642 17 conprising the steps
i) and ii); b) converting the rnercaptans produced in step a) to

di al kyl disulfides by oxidation with sulfur; and 5 c¢) oxidizing the
di al kyl disulfides obtained in step b) tt6 al kanesul foni ¢ acid usi ng

an oxi di zi ngwhigerghase compfibes, Sif @ppropliataN tbwbhoilery, rt8s RRRked pgd’rhios d@.@lﬁ@e

t 0 the st eps uﬁiﬂ@s b%]mﬂgr&rfgoﬁﬁgl WnBDnt&%EF&pr?e?th FEOJJ&%N ﬁﬂr‘.e"@r anic
di al kyl dISU| ation in

various oxi [§ (?Pproﬁg?tﬁrll% O'Eﬁ% Bigh FH G 'é?ﬁ@?i{'at%d EPS%@P CY
can be hydr o@Ehp bdpaevhlc@mqgwr ard amingearpyecitsulafedyo dtep (h)witiy additioh of

di net hyl sul éulﬂslr ared, drepphoprisiel adine, abérdinané pﬁé@%dﬁbhiallb@aﬂd?tr@ &ction of the
mxtures of Jhiesad %.,a%lcghﬁdgg @g@gg en If'tnﬁ?%ﬂ {a?) bﬁCt rochem cal

oxi dation is possi Swtab e pro esse

al kanesul foni c acids by oxidizing the correspondlng dlalkyl

di sul fi des affe Riggmin digifideodsedsas soleant iim stepelbhist prefetakly éredirgenio stifide
for exanpl e, which ¥ B8pAded. US 2, 697, 722, US 2,727,920 and WO

00/ 3102740 201t is essential in the case of the aboverrentioned

Bl Kyl mor captafSearey R} §aﬁl§e' HPOSE QRLPA T B FSHTGemi B opshin DE
this process!®orhrirEe!l. dn sthigh hoster dinthe sesiction af alkanols with hydrogen suifide
hydr ogen- sul groctede onnitiel pieBEn@asT % bUIRDMB cabligsteb Yivels "6rotd rRSSHHRH Heam”
the hédr Ogerbo'ﬁ‘rﬂrlfslhe‘?n&@gﬁ?ﬁﬁ Shdiér, %gér éﬁ @@ﬂ?ﬁé ﬁnc?glrsfj's%li%odn& of. other, by
et ep 15 el Such SRy e S i i SASESPERE o e réacton
present i nvedthed r?“i'dé*l fa?'é"épt?@ stiegin' o\&lﬁsﬁ;‘,u'fiibdlsmlvﬁﬂiuo iangprengd diisuifide proceeds
di sul fi des, with gaalysic by ain @mipe.oOSEBEIiAPlo PEaskeptior) 1Ak ﬁ!,rdﬂdierdslﬂﬁﬂef u$4aSn
whi ch conpr '§@;§a)t1§€orﬁ|5r%9&d(é&orﬂﬂg t6 e Jﬁé%egé ok tﬁé ?@E gaﬁt(:ij Jgon;he

conpressor in the process according t e I nvent 1o

di al kyl disulfides is preferably flushed with a m xture conpri sing

di al kyl 28 s furihes prefanediarpogss fyrsprodicingsdialyl disullideass diecleseanin i 101 16

wher ei n t hi 81 X1,uihewhigh tthe produetort NFdapic BisGifidsteindh SsoRird eqlipsed Wik

di al kyl di S%Ebgﬁt@é’ BidiRRAtSe trhfs frdth S GaREmeRbHbA SIrES without prior separation
by distillation is mentioned. According to the invention, the hydrogen sulfide is
compressed by a process comprising the steps i) and ii) which are mentioned

25  hereinbefore. ‘

Production of alkanesuffonic acids

The present invention further relates to a process for producing alkanesulfonic acids,
30 which is likewise carried out starting from hydrogen-sulfide-comprising gas streams
which are compressed according to the invention,

Suitable processes for producing alkanesulfonic acids starting from compressed
hydrogen sulfide gas streams are known to those skilled in the art.

35
In a preferred embodiment, the alkanesulfonic acids are produced by a process which
comprises

a)  producing alkylmercaptans by a reaction with alkanols with a gas stream which is
40 compressed according to the compression process according to the invention



35 conpositions of the crude di scharge are nentioned herei nbefore for
di scont i nuoupf bbesugiege or continuous flushing in each case. The

m xture used for the flushing can, after the flushing in step ii) of
t he process according to the invention, be recircul ated back to the
process for producing dialkyl disulfides!? generally to the bottom
phase of thecammisiyglthelstaps i) bakeipuri fying distillation (preferably in
t he di sconti nuous flushing 40process in step ii)) or to the bottom

hase of the dial kyl ..disulfide reaction,colu after PF 0000061642
18 renoval ol t HORIHRS e mArTcRRIATE HRAUEPC B o0 7 th Alalkyisiey s B oxidation
f1 ushi ng pro¥éssulfuy agdep jj)). In figure 1, a process diagramis

presented in which the production of dialkyl disulfides 5 is shown.

The synbol s her ejxiiay e diiol GblIRMBhATRANh e n)ia fchi0beid D6
hydr ogen-suIJéf)i.cdgzixf:a(l)I r?‘gi }lg yiggs strserkg)m ROl'— 196}ebg(§0%§(§2% and‘? G'&ngmg an
conpressor 1M for producing al kyl mercaptan reactor for
produci ng di al kyl disulfide, customarily dialkyl disulfide reaction

col um Sgf eetheoétepd ejrand &) cewbdpand MRRis taROtoOhe akdpRen) ind@assioned with
separatofg  deghdeylo tHe §|'-Hd](.1ftﬁ)§ oﬁ'H‘éh%Hi&Ilﬂc‘ég column, customarily dialkyl

di sul fide purifying disti tion colum H20 takeoff of the aqueous
phase product takeoff (pure dialkyl disulfide) 20 Pu ejection stream
f or avoi dancEeo¥xidadien irustar chean upehigved using ywatia)ssoxidizingiagents. Fdi instaece,
at what poi rnhe dxhizirgragents aspd icah g Bydregendpsrokias Jenidrine, dimethy! sulfoxide,
mixtures of dimethyl sulfoxide and hydroiodic acid and also nitric acid or mixtures of
16 said oxidizing agents. In addition, electrochemical oxidation is possible. Suitable
processes for producing alkanesulfonic acids by oxidizing the corresponding dialky!
disulfides are known to those skilled in the art and are disclosed, for example, in WO
98/34914, US 2,697,722, US 2,727,920 and WO 00/31027.

20 It is essential in the case of the abovementioned processes for producing sulfur
compounds, selected from alkylmercaptans, dialkyl disulfides and alkanesulfonic acids,
that this process comprises a step for compressing a hydrogen-sulfide-comprising gas
stream, wherein the compression of the hydrogen-suifide-comprising gas stream is
carried out in accordance with the process according to the invention comprising the

25 stepsi) andii).

In a particularly preferred embodiment, the present invention relates fo a process for
producing diakkyl disulfides, in particular a process for producing dialkyl disulfides
which comprises the steps (a) and (b) as listed hereinbefore.

30
The compressor in the process according to the invention for producing dialkyl
disuliides is preferably flushed with a mixture comprising dialkyl disulfides, dialkyl
polysulfides and at least one amine, wherein this mixture is the amine-comprising
crude discharge from the dialkyl disulfide synthesis. In this case, preferred

35 compositions of the crude discharge are mentioned hereinbefore for discontinuous
flushing or continuous flushing in each case. The mixture used for the flushing can,
after the flushing in step ii) of the process according to the invention, be recirculated
back to the process for producing dialkyl disulfides, generally to the bottom phase of
the dialkyl disulfide purifying distillation (preferably in the discontinuous flushing

40  process in step ii}) or to the bottom phase of the dialky! disulfide reaction column after



preferably taken off for flushing in step ii) of the conpression
process accopgippgodedshife i nvention. In this case, the point

desi gnated x shows the takeoff point fromthe bottom 25 phase of "the
di al kyl disulfide purifying distillation, i.e. of the m xture which
is preferably used for the disconti nuousT® | ushi ng, and the point

desi gnat ed xpensivals thlaqtiedi@qitiase Qpreferdbiyom thd @oRPLbaTIMRREprokesh e step
di al kyl di suj j_i de reaction colum after renoval of the aqueous phase,
i.e. of the mxture which is preferably used for continuous flushing.
30It is clear fromthe process diagramin figure 1 that the mxture
whi ch is prehdigdm |, arreeespsliagias dopresenieslio whichsthe prpduptiont of gialkyl disuliides
conpr essi®Hn prboes.sThersgidoiaibkieircioavedsofanclging ebfigghot t om phase of the
di al kyl disulfide purifying distillation fromthe |last colum D of

t he dial kyl (di fide,synthesis.. The m xture ich is preferably used
for the cont'iq?igfjﬁgd ?ﬁﬂ%ﬁYfﬁiag?%s%ﬁdSpC"ij'S'm 988 %8hpr essi on process
accordi ng t oRPHdestglealtangh 35 preferably corresponds to the bottom
phase from cél untonfpredsber phase separation in the phase separator C,

wher ei n e AGUGRHSPHASSIIGNSS Qff and the organic phase is

alcesta

used for flushing. ., PE 000 06‘%6@%’I orresponds to th L .

ani ne- conpri3in 8?tﬁrdé°rdP?%Hﬂ?%edz'?léyin‘ﬁ?%@%dicéﬂsma”hﬁ Q'@ﬁ‘?"i giulfide reaction

synthesis. This Go8Mh advantage, in particular, when the conpressed

hydr ogen- sul $§ defeedpfrélanérgalgaburstream i s used for the producti on of

di al kyl di suhkRrARSd oParhig hydrogen-sul fide-conprising gas which is

passed t{)%g h t he co%qssor in the production of the abovenentioned

sul fur c o) ndé’_aﬁ%ge_ E?orgen_e(ally correspond to the pure

hydr ogen- sul Pi deli@igtpeisdlfidry daidlation ecplmini ctstpmaiily edialkyl tdirulfisteapurifying

t he process but didillationicoteirat ed gas whi ch customarily conprises 60 to

90% by \Q/ei ghqzohgglggoqr&meyango&soprégg@ by vveibght, 01;] hyd][ ogen SE| }‘i de, 2

to 20% by i ght r r 5. t0 % by wei ght, o i met hy

sul fi de an\c,i\/e%l sodr%ﬁﬁﬂaﬁa‘%ﬁdﬂﬁfesd%?y'85?@@?? nonoxi de, net hyl mer capt an

and di metthy|Pet 1Rigctiompleeant o5 avnidangs ehagcomuiatien fRirge)el at es to the use

of a m xture conprising dial kyl polysulfides, dialkyl disulfides and

at | east on ' i [ e o
eridyRholsdf arfoeﬂmﬂljlege St Whi pdiiRO AR éﬁn%?%ﬁéﬁswggée’&s%@f%ehg

conpressi on of. Hydr.ogen- - conprisi gas s ]
deposi t's occﬁjr?fef%ﬂ’ttﬁ?? o ﬂﬁ%ﬂ@'&l@i” i r??ﬁ}‘? °€m&%%5@§§6?€esaﬁ%?°é$w to the
conpr essor iiBvanigedn this aesen theoroind degignated & shpwe thedakdoffamint flomt the lbstiom
its perigsherphase of the didllgd giduifgs pirTiRg okElatidd, X eUbfEe MbitGB wHidh is preferably
Cart i ea out ad e BRI TR SPER AR SRRl S BB hd Hior
2 t 5 onal | PATBEER e BOFRM PRae ot ) SRHIcs rens ioneoluin i semayakor the
carried out jayeeurcrhasede. olhemixdureivdighds piefegally ngaddesentineus figsiang.
pl ate heat exchanger for cooling the ring liquid and possibility for
oporati ohG. agis SREBERIRE pBihe i g ERREE L e AATRRETS PReraply used
from the el dAEHCTIHPU dUsfiigin sipn Bﬁﬁsgg@mﬁa%iori RecesFrHesely qgfresponds
met hyl mer cape & batieen gliasewnf thtegialkyltdisulfide rudtyingi disiflation fdnethexastgblesn D
and 30 conpaifatiVvéialkyadBlieds synthesis. The mixture which is preferably used for the
continuous flushing in step ii} of the compression process according to the invention
35  preferably corresponds to the bottom phase from column B after phase separation in
the phase separator C, wherein the aqueous phase is separated off and the organic

phase is used for flushing.

An essential advantage of the process according fo the invention is that the mixture
40  used for flushing the compressor need not be produced in a complex manner, but



1. Conparative exanple - discontinuous flushing 35 For the

di sconti nuoysg hhoBiédr the conpressor and peripherals thereof are
shut off and filled with di nethyl disulfide which is known as a good
sol vent for sulfur. The conpressor, after an exposure tine of 30
mnutes, at a tenperature of 90C, is fré@ for further operation of 3
weeks. 40 2.doxesminelsac thediangnd-corifiingnu@be | @ischarddl FGANEH RIS disulfide
flushing Pk ' f ) )
peri pheral s ?ﬁ@%@gi‘aﬂﬁ€§ %ﬁ%@%{)‘#ag eﬁﬁ%ﬁ igggllgvfh EE;%% \ r&%sﬁ%guqy%:bg%n S?'ﬁ%e
conpr essor, FPOWREVEP 935 §rgan safyedfor iheprpdyfian Pr il a5HEF SN from t he
bott om phase of the dinmethyl disulfide purifying distillation. For
this, the comneressaensulidd-cpprighegad shiches padsedrtigroligh trRdcompréssbhi the

enper at ur o A IS EAR00Re dBblHerREn S ARG i Bhecilbs Befitififodtistnd to
further opertﬁ? PO BY‘?"PE%."?}?@%(CO&W% _H’[ﬁﬁ%h r.eaTnlé’F“FFLE IJ'r'IS‘ﬁ%1 afi”%ﬁl P %f the
reci r cul at edPreesss Hut fso ot @evipiedseasowhich sustpmetil yoomerieas 60 de 9p%r by wiight,
di still ati orprefardbiyaiplocB (36 b madighy of ydrbger SUIfRIR] DAt 20% W WG LSreferably 5
flushi 0 0 ' '

ushi nggl0 1501594 BE vediH:! SramSiHy] gﬁﬂmr?gghdy%Qs_sﬂ{agaé?ﬁd;gm&h@ﬁ@aré&fﬂ?ﬁh%e,

phase separ at downst T eam of e, di di sul fi crude co

used. For thegt,FlyIBl'egap%n g}g{fmb\[ EMEFably 1 to 5 kg, of organic phase
are taken off fromthe phase separator per 100 kg of hydrogen sul fide
which is to Te pespitehsecioantirthed rdlate tb the apaPseaSMIXPE dohprisiHg t disky|
side or 15 thgshis, |didk) diduprds ‘Mﬁ@rhtﬁeéééq}g%darféﬁnggoxc%\fﬁ'@?g{lfﬁg Yeposits

conpr esolr | st oFFIH P PaRbreSRith PL RO RGP BRI Ge Sireaiie These
di met hyl di $Yifn dRPopitsaecDIN this| w@Rn genaTaly imghe pomprgeses.swifasein compressor is
conpr essi ng takemyth agean -t dnlyd theC osmmpresdon Jisgit hus tals@aiks pwihelals ongy ilisies
(O conpr essiHagiiforly MHeee8 wiit LepeRIR} %{S&!F';Eg afd st Ecﬁﬁﬁ%ésﬁbrﬁgrocesse

T Gl e b e SHFs e © CorPT ST 8

The examples hereinafter additionaily describe the invention.

Examples

25 The examples are carried out in each case using a liquid ring compressor having a
plate heat exchanger for cooling the ring liquid and possibility for bypass, which
compressor has sulfur deposits from compression operations carried out on H,S which
originates from the synthesis from the elements and is used in a process for the
synthesis of methylmercaptan. The sulfur deposits are identical in the examples and

30 comparative examples.

1.  Comparafive example — discontinuous flushing

35  For the discontinuous flushing, the compressor and peripherals thereof are shut off and
filed with dimethyl disulfide which is known as a good solvent for sulfur. The
compressor, after an exposure time of 30 minutes, at a temperature of 90°C, is free for

further operation of 3 weeks.

40 2. Example according to the invention — discontinuous flushing



b) 1.9 to 80 % by weight of dialkyl disulfides and c) 0.1 to 10% by
wei ght of at pk@dedosqBgz am ne, Wierein the sum of dial kyl

pol ysul fides, dialkyl sulfides and at |east one amne totals 100 % by
wei ght. The process according to claim1l, wherein the conpressor is a
rotary gas conpressor, preferably a Ilqu?QJI ring conpressor or a Sscrew
conpressor. The process according to claim1l or 2, wherein the

conpressi on ha n$te§$h1§l'e)1 Wh@c&?rgﬁeéser RE pfipth @r@ﬁ‘sareTQ%t% ?s%d
ding to r e n

SRRIAC e MG ey et i L N

wherei n t he Potivghphrsei ¢f the aimethyl)digpifiecuuifying distdliatiom oo dhis:. thalsempressor

process agcosrt pgripheratd ikrsobareviied eiith thélﬁo&dnuﬁahaéégdlﬁhatdéemw &528lre
in-step (ii)gRE Qe @gqﬁmﬁés LEesReS é{{n%sof%oéo a;%ésfé&candT o Hhsreof are

according to

¥ oot g i n g gt Besiaiona h@a?'a%ﬁ@om%% e WL e gted
preferably 3bebsttgnuhase eidhgydimethyt disilidarifying Jslilistfondes; b) 4.8 to
72% by wei ghs., pevdmptalb@okdngoefenaditivn Scontih0oB0Mshg Wwei ght ,  of

di al kyl i sulfides; c) 0.2 to 8% by wei ght, parti cul arI y preferabl y

0.5 to 5%b wh th
di al ky! ol YUY auinSE el e e iehans dod (eaiape srasrany fmstream

totals 100% whm‘i%hyl dlSZlﬁ" dg.crusle goluere issused cberdhisg 0500 difykgo braférablyrs to

to 7, wher eifkg,h# oryaticogse a8 fakele off GOMTNE Phate: $PErafdrpeANDO kg 6bkyRIrdRA

by Pr oduci NG fiedr e is sy bl i fr.«.;sgaa En@ & (RIZRAL %?ag#egwr Atfle BYFHALER: or

5 9.A pr e or co e rg dr ogen- sul s-%onﬁ)rlsm %is_ ;

stream 8|”H |198 %cfwbe a :qun rrng compressor s used. The liquid phase which is
separa ed off downstream of the compressor is preferably recirculated to the bottom
phase of the dimethyl disulfide reaction column.



(i) conpressing the hydrogen-sul fide-conprising gas streamin a
conpressor, (ii) flushing the conpressor with a m xture conpri sing
10a) 10 to 98% by wei ght of dial kylpolysulfides; b) 1.9 to 80 % by
wei ght of dial kyl disulfides and c). 0.1 to 10% by wei ght of at | east
one ani ne (iii) and subsequent reaction of the conpressed

hydr ogen- sul fi de- conpri si ng gas stream tp al kyl mer capt ans,

di al kyl sul fides and al kyl sulfonic acidS. 15 10. The process
according to ckaiimg9, wherein al kyl mercaptans are produced which
conprises reacting al kanols with the hydrogen-sul fide-conprising gas
stream which is conpressed. 2011. The process according to claim?9,
wherein the dial kyl disulfides are produced, which conprises

a) produci ng al kyl nercaptans by reacting al kanols with a

hydr ogen- suPf i de- “t BFPFPISsion §orgfuessiHs rae Adragan-stfidesompinnocsas etreamdwiish b)
converting the al lopinptsesapt ans obtained in step a) to dial kyl

di sul fides by oxidation with sulfur. 12. The process according

to claim9, whereig atdaiasinhiRMydoRtHlsdRidREmpRERIYE 8FeardWRbRbessor,
conpri ses_a) pr oduchnGndhiy aRLAABLAAGYm ?eﬁcfo}ngﬁsgg' Kanol s wtha
rogen-sykfi de- conpyi 0as | . :
y 9 L”J r& 191468 ﬂ?&\ﬁgght rog éé%jlg %o?ylrsHl%l al

35b) converting the a | nerca ) 1 i Step a) to dial kyl
di sul fides by oxidati &h "' RO fymgiont o digiky fisyiidegiagd ng t he di al ky!
di sul fi des obtained i @ $tldp1Hfe bygreighiaiadsast $nedmineaci d usi ng an

oxi di zi ng agent. Wherein the sum of dialkyl polysulfides, dialkyl sulfides and at least one

amine totals 100 % by weight.

15
2. The process according to claim 1, wherein the compressor is a rotary gas
compressor, preferably a liguid ring compressor or a screw compressor.
3. The process according to claim 1 or 2, wherein the compression in step (i)
20 proceeds in one or two stages.

4. The process according to any of claims 1 to 3, wherein the flushing in step (ii)
proceeds continuously.

25 5. The process according to any of claims 1 to 3, wherein the flushing in step (ii)
proceeds discontinuously,

6. The process according to claim 5, wherein the flushing of the compressor in step
(if) proceeds at temperatures of 30 to 160°C.
30
7. The process according to any of claims 1 to 8, wherein the mixture used for
flushing in step (ii) comprises

a) 20 to 95% by weight, particularly preferably 35 to 90% by weight, of dialkyl

35 polysulfides;
b)  4.8to 72% by weight, particularly preferably 9.5 to 60% by weight, of dialkyl
disulfides;
c)  0.2to 8% by weight, particularly preferably 0.5 to 5% by weight, of at least
one amine;
40 wherein the sum of dialkyl polysulfides, dialkyl disulfides and at least one amine

totals 100% by weight.
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The process according to any of claims 1 to 7, wherein the hydrogen-sulfide-
comprising gas stream is obtained by producing hydrogen sulfide from the
elements sulfur and hydrogen.

A process for compressing of a hydrogen-sulfide-comprising gas stream,
according to claim1,
()  compressing the hydrogen-suifide-comprising gas stream in a compressor,
(i} flushing the compressor with a mixture comprising
a) 10 to 98 % by weight of dialkylpolysulfides;
b) 1.9to 80 % by weight of dialkyl disulfides and
c). 0.1 {o 10 % by weight of at least ohe amine
(i) and subsequent reaction of the compressed hydrogen-sulfide-comprising
gas stream to alkylmercaptans, dialkylsulfides and alkyl sulfonic acids.

The process according to claim 9, wherein alkylmercaptans are produced which
camprises reacting alkanols with the hydrogen-sulfide-comprising gas stream
which is compressed.

The process according to claim 9, wherein the dialkyl disulfides are produced,
which comprises

a)  producing alkylmercaptans by reacting alkanols with a hydrogen-sulfide-
comprising gas stream which is compressed and

b)  converting the alkylmercaptans obtained in step a) to dialkyl disulfides by
oxidation with sulfur.

The process according to claim 9, wherein alkanesulfonic acids are produced,
which comprises

a)  producing alkylmercaptans by reacting alkanols with a hydrogen-sulfide-
comprising gas stream which is compressed,

b)  converting the alkylmercaptans produced in step a) to dialkyl disulfides by
oxidation with sulfur; and

c)  oxidizing the dialkyl disulfides obtained in step b) to alkanesulfonic acid
using an oxidizing agent.



