EP 0 401789 B1 Description Background of the Invention 5 Thi s

i nvention relates .to an inproved conposition and process for selectively
removi ng hydrogen sul fide from gaseogp o4y fdEs- The renoval of sulfur from
fluid streams can be desirable or necessary for a variety of reasons. If
the flui'd streamis to be released as a waste stream renoval of sul fur
fromthe fl uPBesPHRY 1y can be necessary to neet the sul fur emm ssion

r equi’r ement Sgssl b AL air pollution control authorities. Such
requu’rerrents—aeé%—g"éﬁﬁ—ﬂgﬂ'e%lly in the range of 10 ppmto 500 ppm of
sul faf ~rn,the fTHé 'nfen%&r[ .%EEL%ML ilpisved .Lo\H ghitidh Eﬁoad?&cbs% f&rgelpcﬁivMH%3%Zdt@geh Bifidae

removal of  Spb tsedut Qfdah Stream can DE necessary to preve

envi ronment al ﬁﬂé behhbotePdt sulfuf rohiRidlstrdbind ciifte 88dRabISornBeebBryRbraS B RB AR readoR IR Rl R
the sul fur i sreahis@bbdeeadd ad ¥wish sBé Ritlovd RuIRPPING fidd Searh dn e nededay th inyét
catal ysts or the QuifaPdmnfiésion Pdqlifimets St Bysvariéud @id dlIBHOR Bérfrol adthyrlied. Slidh rétuirdiRhis @l gen-
enpl oyi Ngrer egralyad b kedge &FAD pin BBOO Pyxi of BWEIA L1 flGid BGdamK I ioMuill Sfeamds o bé Buined as a
sul fur from fubl, remavaf dfsilfilr fednt the fiuidkt@am céircbeietdsstry fo prepent erehdnmastalipgititiarg B the fiuid
sul fide. For steanigib b3 pradessed; tendival bitbe daifir softeriMiendseary th,pBBEht tha poistining bisgitus sensitive
conposi ti on catalystsiosforsatisty other pregegerequirbinentsna, and a Group |1 A netal which Is
an ef fective atfeendsy sfmethodpemriaying regénsrableyadlicoagatact snaterileiere ksrown fitnrastevipmauifier frgms
the propeft ya Hpid plega heegwe!ﬂaiﬂ reespl ag fydrogen gulfidenfor exampler Ynitad) StetepFatentiNumher
state in the4pfedSededosesa fan saerising ing gide, alymingesnd 2 frqup HA mRlalvhisa (s @p effective
publication F‘R°’A'“2 ?%‘?"H’F oaeeg'ﬂ%e%wwoﬁsa?se FP’PR"E‘&P* bsiﬁgmenaragatgthemg-
cont ai ni ng h a’ '" g& f 'y

el A s 3 ko o gaé'f"p?f S et ocinping i

COI’TpOSI ti

tal\f‘( Al ho eret 58 d’Fﬁ) cﬁgpos rrcggvgﬁmﬁ ﬁmcoxl loxl |
effectively ab%ﬂ &@g biifbh Lﬁ nbd Hln §Jsrnﬁ BretValy 3bedt Jegaen
sulfide, it ma n?n%ﬂ .t)ir gﬁlfﬂ 4%1 Bl %é&% ("ég?népositlons
effectivel y endeslle ex.aieemn j ouﬁlggﬁ'ﬁ} rogeR uumeda aﬂ&ra.oﬁ.uu frhéiesath Suntchthide Is not

di oxi de. theaﬂse,s itROab8ibing YomPlosishsdid, ithusHabses tnabstRs@ Eifasidh 1Y cdritRt dsral iviRe
conposi t i oNns ofaRéltacttthat SnvirbFEARS con bRk ‘aded bf M@tk bREUNESTRUIRE ConteHee in 4hl effiubiit
vi ew of the &tmain, 4nbabt BHve BradUNEdl hykogBOSUTIAE, (Passii SuifuOdiakRie thréugh tHa@ortatt mterial and
anount of subittortheaniraimentds nonacasptadlefuhdee tirrest and@@nmenteanstamledds.] ust t he anount
of hydrogen sul fide, -passing sul fur dioxide through the contact materi al
and out t38 t Bemmarypfitbainyentioni s not acceptabl e under current environnental
standards. 30 Summary of the Invention It |s thus an object of the )
present invent ilidghthipa § of the prpsentmveniendo m@eeemprewd@epeefqrmwyv#vémmagv .
hy- drogen sﬂ‘Pﬁ"&é‘f"FE’r TR fluid ftrares Gopfaining EVSWF%H sr'l'f' o) ?P%WP&@“‘M‘E%G‘&P“‘
produci ng_a @#ningsiggfigaptamgu ?fé%“‘ﬁ‘ﬂ e. ltisp WF‘H % tf“F E"él‘ﬂ‘f“’bf %b"d'f‘p’g‘{?f’ﬁ'ﬁr
di oxi de. Tt F‘gb"a! Tﬁ‘P‘tsﬂg'}“’ P&??Psssﬁt ’tP’ﬂf\P ?PB efagle B’r‘Bﬂﬁ"&'@a a'FF° folfp FRSRPagtion

ab- 35 sorb |‘"€'ﬁ" g Bs theogrg erta)é
ti it t d
soner o Eﬁﬁjﬂ; ﬁi’"‘h@ﬁf wf Egg i i i
id i
presgnj - uavemnsqnea . @.&up § gmu oﬁdgdzana&e%s o.pﬁieee (g
absorbi ng conposition that ’s very effective in.the renoval dr ogen

sul fide fronbaailel Dbstrigtioh 6/AR8 IR@ARA Ni Ng hydr ogen sul fide, whi I e
significantly reducing, Thn conparison to various known absorbing conposi -
40 tions, the Inaoorddnconititlieprespatinditioh,iad @bsotbinl cérpositidnds previlied as dbEihddid the claims.
di oxi de ddr i Tige doingosiiios cumptises ringexite cdiomitBetdat least obemetaliogitie womadr. Additionally, the ab-
| nventi on | nsakitgrodensitien maytcbntailnene prmesssehirtdens s Bneetthe hsorbipgicomipesiiiohoftiy present invention
conposi ti on has bsproRreraead, faksl stredmsrroviaining vdregen sufidesare aditacted with the afsobing caspposition
conpri ses zi AREORY i9éhe DiIceRsSfthe vesiing agdefinadinthe dpims. (Fentegtingjs fane unsietayitableabsorbing
Addi ti onal | y°°"F'H@55’tf“b%Pﬂ9¥ﬁ %HWTP%P'I"PW offgroges myitidedn tb?lfé"dcﬁ"‘%‘f"ﬁ‘°‘l!5is'ﬁ'éﬂqagﬂy
Once the BbsBrFe nt jnvention has been

fluid streang ;6

{“ éﬁ“'fé"ﬁ ':Eg,%abauh Yﬁj& eggﬁﬁ-%grg;;%qqg P exgg

g?g}oﬁzl tlcgﬂt 8,%“%' ;ﬁﬁ: non occur s no n Ive% ne(f ?Ec gf: 8 presen gnven’non and the
substant i gl | oL % Dgail'"' il %:9@ 4h dolKocbt e
ST eam W ¢ N0y ottt BAE I esn';lﬂgﬁ oA cArtiBeit ﬂyrfﬁ.s pd'ﬁff%n gﬁm oo

di oxi de t her @B gadebus %Q@hﬂi&%%lﬁm&mﬁﬁ%ulm%ﬂgﬂhbw d daﬁtpésﬁlonbﬁ 'th? fd

by the absor Rinidge KRRBSuKlORnRE gdsBlE sirddm. T1iRN BBorthySBMmPYs!io beRbrhéaRiRded amg the
"absorbi ng conmposition” are utlllzed for the sake of conveni ence. However,

tthe exact chem cal phenomenon occurring i% not the inventive feature of t he
process of the present invention and the use of the term "absorb” in any
formis not intended to limt the present invention. 55 - The selective
absorption process is preferably carried out in cycles conprising an
absorptlon perlod and a perlod for the regeneratlon of the sulflded

n‘a“




EP 0 401 789 Bl absorption period. When t he absorbi ng conposition becones
sulfided to the point' that regeneratlon is desir- able, preferably when it
is nearly conpletely sulfided, an oxgggaoc/epsai ni ng™gas is passed in
contact _with the absorbing corrp05|t|on to regenerate the absorbing

CorrpOSI t I on and O Con bsor bed m'tsn Ie]::ol’rquest qu%d LJ Iinté:atre érgﬁn ls-EQQr
chem cal cha gi@ tg ,:ﬁ ﬁ %
tis nearl com&g’%lgf su

glrjlrol i%[ tetn ]S r'ﬁ%“ PTS" &anz i rtt e@ﬂ&ﬁéds‘ﬂ!ﬂﬁto l}ur

en o> ZnO+ err]

Qa hervadvant ag$§ é?\LmiEQ@hdn ec‘ﬁHt b8 Bendldd'to &@uﬁ%@étﬁ%mﬁ EdMPLditoR diiAb ﬂﬁhQiyEll process
description of o ﬂya\( "f'aq, Gudidhe: appended clainms as well as fromthe
detail ed descrl pt I'on 0O t i-nvengy on wo £h LS 9lzhowr,0 The absor bi ng

conposi tion of the present | nvenm) on TR + b@guiLAznoe¢¢o renmove hydrogen

sul fide f0m adhePativiritdgeSordRIOMtDN Will beipParent kam thg thrapgiegideseripfionabetheriayenthan and the
produced by adpendy elsiasesudiibsifrinz thb datalied Hesadparif thednvbrtion widehfglownds or may be
ori ginal |y pregsdbsorbing dbmpositive ottise éseatdnverdion ingychreonjiized to minfovelkydrofaneanifitiecfeonzny
such sui t abl sitdte gagmsesieam.The airogen sulfilemiay beiprpduced ythekydiotesuifurizatien of grganic sulfur
met hane, et hewmeoundsormay be @ibinayneresegtinthie gasequs siragmiap bysrog @tﬁ“@%ﬁ%ﬁ"’tﬁ%ﬁfﬁﬁ‘t@“'@ﬁ'ﬂ
product s 1 ogaseous streamp inqludaightdwdrpiarpgest el fsgrethane.sthgne Eﬂﬁ'd‘aF‘T Qﬂst Q?“ f'°'“
derived fronvetrolpureprpdusts gpctpradyels @"b?"!’a"t'?,‘b%lf”°ﬂi§1‘?f%ﬂ‘°§ ;"ta'
such as hydr ?@W“ﬁﬂ&'erﬂ'it"f’ﬂ %N‘d nthesis gas; ggse ﬂ’é’" t’°9 f:[sg? car
i nert gases 'éﬂﬂc‘i’Pa 'I"E{ E“‘"‘ ° éffect '°m°" e

g el 4 & xamples
streamls f|2 Eggwﬁng eutl ﬁ:ﬁmjﬁ; ?h"?ﬁé‘ﬁf ﬁ rﬁe% |tr be gg

ens

;'kg hy@'r:gewgﬁlﬁda frbrﬂﬁll!ﬂhge
air, (ol ecul afy g(?e ) 'EhE U ﬂ% ﬁﬁleg sent':e L oF A& Herogkll ® avoid hy-
abs Or\bJ ng co efﬂ shoufRiH6¢ e h&d?%%&lhfh&@d HBME Rapiebuitiividesirabld I8l Yeéhation
hydr ogen sul E%Hndﬂo? Rfinsidarfe, €t hyl ene. This process, however,
shoul d begcarr Iu@&ie%h%oduﬁbnt A eS8 GRerlbn, tHoQBsdMiY aBpdsitibrocompRYles! zifi/oxide and diato-
drogenat i on. mfd, elombteSHikEAKE ofitd) AbidkioRany, theabsyrbiti oHitfobl dail RetharSoritdin Sindvesy
resul t in undednms akbBingotipegionahieyad mtheptocts afthe mespitinvértion ody be prepapéddly rmsut-0
paraff ins. ZziemethodkRovidethearh Egkimpias bf sadh stitable prethedsricludeoeretipiation, drineixing of solids,
absor bi ng coamicsirtying.roOncetip nbsbhg zommsiton hds been gredared, & mayrbe formedinthd suitaplegontact
ni ckel oxdodematédtibyt anp mattably methbrknaasio tHeiart Exewpipro such aviigble mptheds inclyde sxiruvinaeh
bi nders. Theletidatian teblettingcandisoray driving en‘EI oyed in the process of the present
i nvention may Weprefereadanethed foy prapaying tip osOEbisE COROBIHRAPMBIRURRN {hA Propgss g the present in-
Exanpl es of yenten '%‘G coreltinediatoty & %°"Fdﬁ(ﬂ"9r(fé"'e€ raé’E‘f' i'"taa[‘P‘ﬁ‘e& fte" rﬁ“}f ’g(g g pents

solids, and @fgmam "ﬁ?&%a E“H@ a&'B?(S'PeBl ngd 1 g%, Pre orevt
oy e oo s th ) 9 ""“'“" ' ¥ b'ii
sm yre f | aint |a m|t
lknown in theco‘ﬂ priopt Tt E bletP‘;ﬁclud ul?rlcan(| uc Hg &ﬁ? {hh’éﬁgﬂlgl mikGr
etization, ¢ can is en m ve %%bm sibr ﬁﬁJ t hiidA Ctep, QlthePbyBMbustdh
the absor bi n :Ln?%%&ne'bdqo)& ofdf fn2iccofd nJa h e pRSEHt inbdhtion.
vention ig il viear caddel by Q&Hl thePBrhsivé diatdhit e Riternativd thelkba for fofim-2

m xe Ko Af t er I-?S' aBQ)rl;l ﬁpc@ﬂ bR4YR bssirtd oh®éx@inde B stdn 4 iotiicd & 16 fdlletizéla Fhixtutt o dia-
acid T's then td’i\'ﬂaﬁ' Shic Ylide g, FBiebdhti 8 BindBr i tha Grebeéncd A8 diuR atid by ei@loyThgedisk r dtumn pelletizer.
thereby 35 frRdikave oﬂh’dtd’nﬂld A BxideGHd S prebBift, efbirideruthy bé grepadedinthe warinbrelescribed above,
ext ruded, dr iofflay ba/pebpsrad i iothertbultablefappananisheicinisndooblecpne biemtesi t i on. Due to the
abr asi ve mat ur an eprefetrbd evbotiimentbfthé presentodvestion. tnizkel txdde onitacréctirsorde thematst froreoter is
ef fect on exiaudes ioale extjurdep deier, andichicinated compaditien, and§henowprometet ceepositianifsiripdand eal-
such as gr apleineds second timegofoputhe pompted abisasbing dogbgsiipn. Altegnatively, thepigkel oxige grdtmpypcurser
t hen renpved nfay beringliried pea eAmppregt o Hieeoginal Mixtyregthps ﬁguct"a @ec'annw %‘1"196 We§?'éff93'"°"
ei ther by comysideiddad apd calgjned Bﬁ‘?fé‘rt?ﬁ RyPmesed ﬂ‘-’Pféb“I'&HSF‘P‘?? iR

pronot er #n accB‘Pa'a‘Fﬂé‘E"’WPW“Eer?ée Té @ qbrgy! ?ﬂﬁ%ﬁ““‘ﬂ?}“aybﬁ oif ' t 'de
equi pnent  we&fin 6’!9&%’ °é$€‘ 6'8? p?'ﬁ‘ tgﬁtraéesﬂ}‘@' 1 ; deb"" 'on r x e
method forf O'a o Wﬁé@g R 2 c mﬁsu G of

of such a. rTEtZ 0 :;Plls; F‘e pre?rgj§ﬂ0% re rag IOn €, ana
if pr esen \t‘;?b E' Sthg préh EribB¢ hefei M-a{\%m%j 9)(& &ﬁeaanﬁl'ﬁ)kes-
ordrum pe mder nif 1 uk& ﬂ&@hk%th@dd@fed%b n oftRébe maferid, i3 Ridierials
bi nder nay %retbr B Rfl a héindg ugﬁﬂﬂ%ﬁs SRR E. FTh ORBling RN geﬁéralWBU infR rﬂfgeﬂa[(ﬁﬁindtd’l
ot her sui t abli@4sARRAEAhddSwill pre&rEbAR thd rhgsl b2 iUl tDisanARgs. 45

preferred embodidyepiabiebintidhtap bESRIB toithVaDEI IR composisebmoybdia tlibrprdcé$ ofthe present
precursor as the nmetal pronoter is added to the extruded, dried, and

cal cinated conposition, and the nOMFpronD?ed conposition is drled and cal -
cined a second tine to formthe pronoted absorbing conposition.

Al ternatively, the nickel oxide or its precursor may be included as'a
conmponent of the original mxture, thus reducing the nunber of times the
conp05|t|on nust be drled and caIC|ned to forn1the pronDted absorblng



to 45 mnutes, and will preferably in the range of 2.0 mnutes to 15

m nutes. Any suitabl e binder may be added to the absor bi ng conposition
enpl oyed in the process of the presegppor7eaby O 401789 Bl invention. A
sui tabl ¢ binder |s consi dered to be any material that inproves the physical

strength of thefrnal bsor 0 tlon W|t ut - hav ;
adver ge effe' ﬁw@a el:frr}d i cﬂl g r{?to canta éélf leprovgstlttg'%'l gi bﬁ%ﬁ t;‘om For:t
procéss of t :o' ¢ press :ﬁ,jftf" ' n9ﬂér§'t i tH%%Fn‘SlﬁE&h}dPogB Ifide
anmount-of hy e§| él side h€ ﬁrﬁ irw of Suitabié BiRdefYindid€ alumina
absorbind’ ¢ el Fiay SRl dbed) do o i el
cal ci um al U @tr-%r brSmdybY oo FIAEQ sbid n%&YalféHrma&ldbﬂ ahlsa. f or

conbi nati on W' Wﬂeﬁ Esr% zﬁn@@xr&nﬂ'udzvhﬂ%ﬁ pregent] BindeFRive 5a6A BIBAdRA wiHREth©inix6Hedr tHsRIysilee
in the form gfoust obtithe, 8 ciRBa8E lsdhen added[withRENGRARI mixiNg, 18 tHs@dsultildfnibriure foahesstly foem an
zinc oxi dg, exBGhablpgste. WREEIGNR acid hiayBEeddddtaty thelpesemingahistad eglanyistitsble nettod.Profarably,
for the desiheaiudboidttadddd tb iheBesulingGhitiuré By speiyidg it eitiirntbemixerdiedhg contivbedandringi nued
m Xi ng, to theaAnesitdbleiasigmay belusédin the prbfagatiarnaf tHe@bsurbing cdnipositicaxExampiedyif suitphiesacids
The dil ute aadiiemii abig, aaetid acid, sfutiazid s bidrechigriqricidt withacdsip acihiyeing preseyity preferred.
met hod. Pr ef Bwalshsonoenirationin e itecesid dmpleyedn thegreparation of thasbesrhingsempsiion il gepayell
sprayi ng t keiin the rangeloé1. Orivelain-%da 15waightc’o mud wil reeferafiyterinfhe apap of . welgh-% tofQ weighty
be used In t%esatdr\'@pbﬁ%b#'mstﬁﬂete&b%‘lff'l?rcﬁ'@fe%‘@ﬁﬂégﬁ’ qSWWESbaFP&r' €§9'BP”“° i
suitabl e aci®i-include nitric ac d acet c ac

hydr ochl ori ¢ a&‘r“ﬂ“‘\ﬂﬁ't"?@%t i . ?,Cé,’“ » é"é{, ,-fbt.:e
concent rat i oﬂ'“teﬁc'f org i ?JT E‘ r%' 1 g
ns hav ng f | s. 9
re

absor bi nd® he re

V\Qf(ght (y soh ﬁ sé) h ree?ég ﬁel st W ﬁ IQS 'd (030

wei ght- % s ds), n ex r sse | nte of the concentrated acid
based upon t eA? ﬁdin matﬁﬁ thQ?esgildg%)&xr@medcrdrin nik@ite VAP§RRerBly S6MARIEES nibRat
the amoung Of, Yakisd of Ethb&n&éjéieﬂnnmst% Emints, brferaBly Withelrags of 10 MinutaetoB0mmutes,
the dilute agkidpybiidg@hdextibepbsid/dabl e paste has an effect on the particle
crush strengt h1aé extrlidable@asié iy Hithét b6 Gifebliyegirnidiod aramp beaged prfor to Bhingextruded It fep beee
absor bi ng coomeedréd tRdt whitastion apt ie@hteudalpa pdsieds sged hassin effeat emthe nbysicel inspertiesighithe
of wat er addmeuling abdombing esrnipokitioncandiifurther, thatthis leffepbvasesiiththentyps and consentrglingof dilfite
0.26 to (Ow38adidusadbrerthkiguidoioisdisis (do G linthe prapazativn tfshesexiriidgble past T, foraxample,
wat er / bs sol wikmemplayiup aseticlacis indlecrepigiationisithe aksorbing sempagiinnt '89"80“’?@'3 SMS@I”PFPQ""
sol i ds (0. 30maye ohtained by extsuding|thecpxirudaple pase aaeennw%tzﬁealu pesgible. withpy sighffiqapfaging
resul ting mm Whenlew conegstratien efirio agi ipgmplaypdat ajop lia

o,(t} vPr
25 for a pempisdpl mey hejohiained pyafiowingd % Ueblgp % orta(r;z n}?&g oexnuﬁn:rﬁﬁ:

preferabl¥ i ;g_g!;::yr g@tﬂ‘f °"f5dai25°{ffﬂ‘°t with 'E?s‘f?ﬁ”?r’? l? ea ' :Emfo sl;%f;

ext rudabl e

may be aged Y b 208 Dy f\'ptog%:‘ ?5%;;7“, j@ £r§| %)& ﬁt"é‘ir
not the extr( %?'@ JLnyte PP 2N sr ca pr opert i es
of the regul ngabm %%QH%%&de&’ rﬂ&ﬁodstn)éﬁ ﬁn@ﬁr’i mthJ@@ Tie bxBudRb fraehial is then
vari gs;w t h EJF&% WQPn QO in tﬁetr!a@gayop'fs"@'to'déb% & nwfd lefblasiylin @vttarigd &f 90°C to
| iquids to s@kge@Toradetida offifdlgendtallyVEth® FaRGRdT 8.5inGR tof holifdPand XriofeL prkadrhtay ify i trahge of
Thus, for exampires 3 NARNTIRMEb YitiGedifdérialls Beh caidinad inthe Freseparaftiygen abh teniperature
absor bi Ng Cogweelly ih &d range b 3gbreito TH0TCs Bndsharepreferablyria tiemangk of H8)°Clie709PR, &ir a eetioth of
ext rudi ngsst hame yéneratieib ke rarge bE0.5ious Arhowrs, qod motei prefdrably ip thegarige of 1 hout t dlpurs to
signi ficant agiuwy the\thambitgpampasiticesmplaged ipfhemiocess of the presenidmventisi-oyed at a | ow
liquids to sol iThe zinaibxids, wihgeneralirbe peesrit ifitoe absothing camnostingtin amm@r't in thefgnge g10
obtai ned by akloiih tePOtwelshiettand i istoee pseferally hegn Hqgarrgepf@w F6dp U weightyie: a5yd;will
t o ext r udi ngmost prefembly s indbasiangsisf 45 wejghtyt tofiGiwgight é"h%'iﬁafdd‘(f%‘l"’és B’S§’f‘t§°ss% frms
respect t¥ amfthezingaoxide basadyren Higdotpliw '9?‘85‘“?6"5 Bt"? eirhe
by routine ex e'?‘P HF‘&%W"H‘?“‘*’WB%P""* 'a

the extr udabl 9;1‘5?' gt Z‘lhtgf bm

wei t-

extrudable p Fer e pTere present encea sey(zion Welg %b t{gﬁin anarh&ﬁt i Qﬁge
of O m nu%es Jé)OW ,e e?ea%ry %h@sﬂﬁ%w ht9%, when
time int §fth nder comp Bfwithvthé Hﬂﬁ@iéﬁt@aﬁtaﬁ
I's then extr knovvn |n the art. The extruded material is
then dried at an?eesgaﬁ,rnewpessmﬁraagalehy.merbracmortmaemmémmg prérRotddavith buitaisvelet-
mor e pref er aly gkidbd) EkdAPiet BidgbR metafdxidbs ihdludk Eelokideslobholybd @i, 1hs®h, ohé drinore metals
generally in the range of 0.5 hour to 4 hagurs, and nore preferably in the

range of 1 hour to 3 hours The dried, ex ruded material is then cal cined
I n the presence of oxygen at a tenperature generally in the range of 375C
to [err], and nore preferably in the range of [err] to [err], for a period
of 45 tinme generally in the range of 0.5 hour to 4 hours, and nore
preferably |n the range of 1 hour to 3 hours to produce the absorblng

o Y



%to 90 weight-% and wll nore preferably be in the range of 30 wei ght-%
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In order to avoid any casual mXxing of the gaseous feed stream contal ning
hydrogen sulfide with the oxy- gen-contaithing gas utilized in the
regeneration step, provision |Is preferably made for ternminating the flow of
t he gaseous feed streamto the reactor and subsequently injecting an inert
purging fluid such as nitrogen, car- bon dioxide or steam. Any suitable
purge tinme can be utilized but the purge should be continued until all hy-



[err]. As a result of parallel wor K, however, It has been discovered that
the hi gher tenperatures required to intiate the regeneration of ZnS to zZnO

(i.e. about [err] and higher) has an gy se@f fect on the amount of sul fur
di OXI de that is produced durl ng the subsequent absorptlon cycle. Due to the
fact that the regenerati mc react L on
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10 to 10, HOOEand vlvlll nore preferably be in the range of 250 to 2500. 5
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1 I'n this exangbb4263€. THE fifbden Bitgeikasithion B bR thosimliéted gummlgamasmedme%acmr
sul fide fromdmginaikdtisenassoptdatcgdld)- | Ng hydrogen sul fide by neans of various
solid sorent materials is described. 25 The tests were carried out in
a reactor ulkdmpedhprising a 20 nm O D. Quartz reactor and a 2 nm
t hermocoupl e well. The reactor, which was naintained at a pressureof about
11.7 KPa (1.7 pdi )(amnlms'tﬂb@ﬁrta% sashentmaterigls wbigh Werel tastodin abtoriancerds thesirepgdutes set
grams of sorlf?éfr'?t'" ’W‘P‘Hin the reactor, the sorbent was heated to the

reaction enperSphenté: qupasagw E‘?s%“@ﬁa ‘“f'ﬁ“t7r° At-% M@y NiPh 46-§ weight34iZ é? é’(”ﬂ?'é'

was att ai ned P"I’:t' %‘?T 't“ ﬁp'f’l’ A “e’ r‘fEf %’ﬁé” ‘i’%’rﬁP’a‘P@ﬂg a%‘fl\;t
gas and wate E% qjg te A gksé." mrated
gaseoushst re re gﬁ'ﬂd tot; ut| rmva\s‘lé'sl dlcﬁ nq\:, r?sin aumm

wat er thr ngh,agp é}g % w%lil Wﬁ& sﬁrﬁ:’iJ th e
out at a rea | i eZ o&]ﬂ) ¥ to the acidic
velocity of %5&‘%9 pﬁ’lﬁin& é/ §|‘i<{ el c%ﬁ@pﬁﬁ a hﬂ!g vfa ggfogel of
sul fur pl ant zgesxidéAnd akimikdidas R ira fe?fgd 4 Mﬂfaﬁﬁ’ﬁ'ﬂdﬁllb't rh[fe'?atu t 120°C

vol ume- % car i abdit 24iole, Tha afbdPdrdgel WRlthNRa18MEN I 408 80b-C BhLpdlb@E3336rs.The BEEN,
absorption was foll owed by nmeasuring the concentration of hydrogen sul fide

and/or 35 the sulfur dioxide in the reacPor effluent after the water vapor
had been condensed and renoved frorn the ef- fluent. The concentration of
hydr ogen sul fi de and/ or sul furdioxi de was neasured with Draeger tubes that
were suited to the concentration ranges encountered. Once the sorbents
becanme fully sulfided, as evidenced by hydrogen sul fide breakthrough, the



sorbent was then regenerated 1n:the presence of air for about 1.5 hours.
Fol | owi ng regeneration, the reactor Wwas again purged with nitrogen for
about 40 mi nutes while being cool-ed gpghkoiGespit o the reaction tenperature
of about [err]. The nitrogen purge was then halted. and the sinulated sul fur
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oxi de and al @R3a1AfaRedues Rikisign, Mentondgiokakins-; ) apy 18,25, gpamg of 1Q- Affegimpregna-

al um na was gﬁg@gggaﬂ? y%ﬁﬁg‘d:ﬁgf&é\v 6?51 §'??"’a1rt'ﬁ’"ﬂfhf"e€f'egtat gpout 110°C for
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of the cal ci pany

17. 3 grams o fle 1%4 Gfﬁzo (Ytﬁé leNerAu 106 54.41
Inc.; Danverg sEgheas oﬁs% rueémoeﬂ firwed an W A W g Y el
added to,kh n(éﬁ1 W&aridy gﬂ'ﬁg@fm aBout 3 H6urd. h’ﬂe E\ﬁﬁbktﬁjdbty whd i gilvitie® et byl I5003€ for
was parti al | dhoslanisle. uBELESS aritRtihe bR BEUEHEWSWRhiinigRgedWithia sbitiion banining 7.43
nation of thgah@sr NN} 681, G Qbii2psm; Ak PR duaDIGEOR Meton Thidka,ded.; Daaers, WA and 932 d
for 3 hours @imaéFeLd. Afer impregratich, thi @vpreyadted exeddatet wes driedjunfepa heat Izl dir abah hihoug
hours to formerSdieb ertbou 1108 obatout 3Bours,anpbfinateeiicied RI§Q°C éor B ouni to For Sgrbent C.

wei ght-%si (as NNO, 47 weight-% ZnO and 47 weight-% [err]. Sorbent B was
prepared in Blepkdl | owi ng fanner: 50 grans of ZnO (St. Joe M neral s

Cor poration (now Horse- 10 - head |ndustries); Pal nerton, l) 3
with 50 grans . d'fﬂp;i ilugteates gheqyse ofdhe W“Sé%ﬁﬁﬁﬁed AoRiel Y"UH“ hTB@EﬁS’ '?e
The conbi nedinExmmeleddoer 9@"%3'10&”231‘ m sl "F’G‘l"f“ Qas Th :ﬁm piile)

mul I ed i Pa sfﬂretﬂmuﬁf’t?aﬁta'f’rﬂert aftrsdmv © “%E? Ry e 1
[er r] al t hom We% at hyg ulfi T’%raa ughogl ) r dﬁ: ¥ fthe ab-
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te was
cal ci ned gt a'b ik 'raetror]-rh or a c?'u'rs out 25 grams of 15 the

cal c{ ned extrudate was then,lnpregnated with a solution containing 7.43
granms of [err] (Lot 022381; Alfa Products Division, Mrton Thiokol, Inc.;
Danvers, MA) and 18.25 grans. of H20. After inpregna- tion, the inpregnated
extrudate was dried under a heat |lanp for about 1 hour, then dried at about
[err] forsgabout 3 hours, and finally calcined at -[err] for 3 hours to form
Sorbent B. Sorbent C. conprised Ni/zZnO[err] with 6.0 weight-% N (as N O,
47 wei ght-% ZnO and 47 weight-% [err] 20 Sorbent C was prepared in the
follow ng manner: 50 grans of ZnO (St. Joe Mnerals Corporation (now Horse-
head | ndustries); Palnerton, PA) were conbined with 50 grans of [err] '
(Di at omac®ous earth; Fisher -Scientific Conpany; Plttsburg, PA). The

combi ned ZnO and [err] as diatonite were dry mxed for about 3 mnutes
prior to being nmulled in a solution conprising 118.44 grans of [err] and
1.48 grans of [err], although only 54.41 grans of the solution were used to
reach a dgsired consistency. The resulting extrudate was dried overnight 25
in air and then dried at [err] for about 3 hours. The dried extrudate was
then cal cined at about [err] for about 3 hours. About 25 grans of the
cal ci ned extrudate was then inpregnated with a solution containing 7.43
grans of [err] (Lot 022381; Alfa Products Division, Mrton Thiokol, Inc.;
Danvers, MA) and 9.32 granms of [err]. After i npregnation, the inpregnated
extrudate was dried under a heat |anp for Tabout 1 hour, then dried at about
[err] for about 3 hours, and finally calcined at: [err] for 3 hours to form
Sorbent C. 30 Exanple Il This exanple illustrates the use of the sorbents
described in Exanple Il within the procedure described in Exanple | for the
reanaI of [err] fronta slnulated sulfur plant gas. The results are

o M. Y b1 o N 1



wei ght basis) at the tinme of hydrogen sul fide breakthrough. The cycle
nunber listed is the nunber of the ab- sorption cycle in which the reading
was taken during an ongoi ng test conmep edongsgpeat ed cycl es of absorption

and regeneration. The test results are summarized in Table |I. 40 45 50 55 7
EP 0 401 789 Bl Table I 5 Sulfur Run Sor bent Conposi tion Cycl e
# S02 Level Loading 1 (Control) TableAT Ni /ZnO [err] 6
1800 * 9.5 10 ' o

7 . - 51680 8.5 15 2 (Control) o B

Ni / zZnQ,[err] O ., . 10.0 (Cab-O-Sil) Sulfu§

600 .g_G_E!n___ _9.5%5 Qmp.g.ag;g; 2 802 Level Loading

12 00 9,9 25 3
(I'nvention) L ?conéml) ?ZnO’ [Né(z']oml % 5§ 18900 .93

9.8 (Diatanite) 29 : 1070 3034 1680 8.5

-- 9.0 3.9 384 - 10.6 45 352 10. 7

35 A conparison of the results set forth in Table 1 clearly shows that
replacing the alumna In Sorbent Awith silica (Sorbents B and O
dramatically reduces the anmount of hydrogen sulfide that is oxidized to
sul fur di &xi de 2dysdnBoi)Ne absay pti o;eMmpleiRf thejinventivegprocesgy,g
thereby significantly redu0| ng the 3m)bunt of sul fur dioxide that passes
unabsor bed through the absorbing be Cabrdaftonal I§/ a revi® of th&-Sul fur
| oadi ngs set forth in 40 Table 1 denobnstrates téat the &a48gorbi ng9.9
conposi tion enployed in the process of the presepj inventigg (Run 3)gis

hi ghly ef ffective in the removal of hydrogen sulfide. Finally, a conparison
of the results of Run 3 with those of Runs 1 and®*® shows diatofrie is
t he s\fl ca for use in the absorbing conposition enployed in the process of
the present invention. 45 Exanple |V This exanple describes the nethods
that were,used to prepare the sorbent materials that are intended to .
illustrate the different nethods that may be used in accordance with the
present invent3oInventdda) ni cke:l oXxi N§/Zn0/8i0¢ absos bl ng conpesitiong.of the
present invention. 50 of th%a? {ﬁg@ts pﬂapar ed in_this exgnple,
except for Sorbent G corrprlse Ni / Zn with 6..0 wei ght % Ni >(ias Ni O,
47 wei ght 3% ZnO, 38 weight-%[err], and 9.0 wei g?‘ft % [err] "The znbWUsed to
formthese sorbents was obtained from St. Joe M3ral s Com3géerationg.g he
silica was Celite Filter-Cel Silica (a dia- tomje fromJ@QQs Manyhl4 e

Cor poration; Denver, CO, and the alum na was Cat apal sta Chem cal
Com pany; Houston, TX). 55 Sorbent D: Sor bent Dwas prepared by

Initiall f’%rmn anltrl aC|
nitrate gol ut é‘i'slp 7(%&&? sf?t '8? °°a'?)gj(§‘ jrﬁ%} ?:'agig o wg,dﬁmz
ass L

. ) I
ni ckel nitr _at ol §e 11 I'niﬂ nﬂy\@ lﬁrng th &mﬁﬁ HdQQde
was then Stlr Pla réVidw of the saifir BhdHES sétfforth in
alum na, Jg2 19£| thteB thaPtho S‘somﬁla ogﬁcﬁ%pe edﬁmﬂpﬁbse@s GHIfD preABRtindGtlorl (Rut
si gmey i xer, feEt?vg bl r&%vﬁ‘o?ﬂy%ﬁbn'sﬁﬂ&l Fi € cdnsbaidon offt i resaltsufl Rurfs with those
m nut eS The d?R&Jg nd ¥ shévadvihy 8igtokilte i¥Re kmi:a o8 I hkCkebrbity doipositiersanployedin i pbesse
8 EP O 403of the Yrekdhnt invention.

45 Example IV

This example describes the methods that were used to prepare the sorbent materials that are intended
to illustrate the different methods that may be used in accordance with the present invention to add nickel oxide
to the absorbing compositions of the present invention.

50 All of the sorbents prepared in this example, except for Sorbent G, comprise Ni’ZnO/SiO,/Al,O5 with 6.0
weight-% Ni (as NiO), 47 weight-% ZnO, 38 weight-% SIO,, and 9.0 weight-% Al,O3. The ZnO used to form
these sorbents was obtained from St. Joe Minerals Corporation, the silica was Celite Filter-Cel Silica (a dia-
tomite from Johns-Manville Corporahon Denver, CO) and the alumma was Catapal D (Vista Chemical Com-
pany; Houston, TX). :

55 SorbentD: Sorbent D was prepared by initially forming a nitnc acid solution which contains 80 mL of a nickel
nitrate solution, Ni(NO3)26H,0 mixed in water at a concentration of 1.073 g of nickel nitrate hexahydrate/mL
solution, and 35 mL of water. This solution was then stirred for 10 minutes. Next, 113 grams of silica, 36 grams
of alumina, 142 grams of zinc oxide, and 3 grams of graphite are combined in a sigma mixer, and theresulting
mixture is allowed to mix for about 5 minutes. The nickel nitrate solution is then added to the resulting mixture



and m xing is continued for about 15 minutes. The resulting paste is then

extruded, and the-extrudate is dried ‘at [err] for about 3 hours. The dried
extrudate is then calcined at [err] fgsoafQgdsp hours to form Sorbent D. 5
Sor bent ,E: Sorbent E was prepared by |n|t|aIIy conbi.ni ng W|th stirring, 15

216' 8I ' ggnc-?ﬂlt ?gggg%iai '??é'g\ne%q%iﬁ? ésfe x::lcnggﬁi i"g f°6 §Iroa 3 hc;rest ‘;ﬁgﬁem |

grans of SI|I am; 8 umn
graphite, ,an 2309J Bbnt Bivak o Rtk RUALHRS ket mErFLQHu%Bt?ate j
wekets, 1) a4 ﬁﬁ%ﬁ%ﬁmﬂt el bRl A f L AGh oo

allowed to m 1>i3 rihs GOl 363 rd?ﬂs%%nﬁﬁna 155 refia B Jirfe 0REd, Qgr%ﬂ& btgheBhlte! ahd kb&anmlﬂaad
to the resul tdxﬁ&(N&éﬁeUQ&cual@Wocﬂbb& WYBKolON) BrS comieli N4k Rlixed Biitthe rbsultinh MbliuRds
The resul ti Ngi@matdmik for 40365 nfitss Ih Bcetiadtill soklondschér4daddo 1h6 rediiliingGhidire, BRY riking
for about 18 hoethtuedideabdiiti16 chinates.ITie Rkating padtdrie thed aktfideE Bndthe &&0datd i® bricalao140°C3
hours t o f or rorabeude hdursETheSisiedextrudale is henw atinkd &t 6a6PE fg hbgRes etirsliy fotnmSdrbent E.y
conbi ni ng, wi t hSabentR: Sorjent Dwésprépgred by i@tlaBy ¢dowining.fwita btintingnoal4 kG (0636 Ibg) of Yurii20.03
| bs) of concdai@.Credm) efcencenirated iacktic asid] atd 249 Ko(1.083 103 8f didiild wafer Wi ferini dnlalughina sol.
wat er to f or ri4gko Ai0lkriofrilica wis then atigedio fhe aliming jsol @hd the resuingumpbdure yesmizsdiferdibout 10
the al um M Jeirutesn@iS? kad1-2Elbs)(of 2inppxide wes then added taithecresulting mixtuggand mixing yas continued
m nutes. O. 57°r|eg° 11’"25“985%“?'"&" ezfrmb'es\%eﬂ\ﬁwmm@maadwsea'af ﬂ'ew?déeﬁﬂetf?'ﬁgf’"*
m xture and ﬂ"}\' s\ﬂ%‘” tF?S'rq‘i'Pdaﬂ T4 fon abet

paste. The rd¥ ﬁ’{ﬁ“ “'33 °“s"'ay
m nut es and 9’ ?@r’¥ ? hﬁ déﬂd
dried at ferr Pﬁgg c'%: f e °V°"éﬂ 3t Ayt ed

for about 45 o B SN .?a azﬁesanmﬁa t/,a min.

Wi th abo t 2 lly&HnE:[n E%Mg n@ﬁmg s)o{ ma
sol uti on) ar&%m srﬁlie%@a@fjt@'}nﬁ tbf ty‘@élfgr(zo oia{%%%% a%?&TsBl

was then g i QrbnQM&ddd B8 imbaire, ARPMIxing!lvad @htinkied %modrslneme% forklad &uua“abrefaeé?e The
cal cined at [eRfdabib pesteid® diowdDtoBhetol But BOmindtedamPidd @ oktrudSOt Rt lan Gitrudate. The
Sorbent G corgkidanwab dibd\ae133Fe folabdit Artrs Nin®was thén YdRingd for 4001 B milited a6635°C. The
wei ght - % al urcaigiaed exBiidattas GrendBpregnatpdwieita higkel rittatel salulion, and i impraghafed etuiditg was
(22.1 | bs) ofagaim@ied mod caRIn€d inldbe fidneSHiscizsed abbvealofiovmiSarbernkl®. s M Xt ure was

m xed forsmbout 5 m nutes. About 9.25 kg (20.4 Ibs) of a 13.45 w-%nitric
aci d sol utiorExemple 5 then added to the mixture, and nixing was conti nued
for about 5 mnutes to form an extrudabl e paste. :The extrudabl e paste was
all owed to age Twemﬂﬂi'“%eWﬂMthem“%sWPﬂéw empig yovithindhe REpaedusedescribed
ext rudat e TH'eE’@R‘P‘P b@b‘th%%‘éa' ETHZ%W“%I‘E S‘I‘@?" s“F‘BP'a&‘lS'B%tT h%"'eﬂ’!fﬁ?’g pregqq&dmgfu e

cal ci ned % iide E‘ “é {Wﬁé P g fjme 10
i npr egnat ed \M‘ sé"t?ﬁg ? °|y ?8 t?tﬂ m° h sf" 5y § E;;c'fﬁ?%"a
was again dri'ed r??ef'ﬁ PeRiproughy Géeééfas 5"'""?3

Sorbent G 30 Exarrpl e V Th| s exanple illustrates the use of the sor bent s
describedgn Exanple IV within the procedure described in Exanple | for the
removal of H2S froma sinulated sulfur plant gas. The results are presented
as a function 35 of the amount of sul fur dioxide {neasured in ppn) present
in the effluent gaseous streamat a point in tine 10 mnutes into the
absorption cycle, and of the total anount of sulfur absorbed by the sorbent
(nmeasured4odn a wei ght basis) at the tinme of hydrogen sul fide breakthrough.

The test results are sumuarized in Table |Il1. 40.45 50 55 EP O 401 789 B1
Table Il 5

Sul fur Run Sor bent Cycle # . S02 Level Loadi ng
1 (I nvention) D ' 1 o -- 12.3 2
548 50 13.4 10 . 14

545 10.8 19 - 525 13.4 23 541

14.0 24 514 ' - 13.7 27 563 13.8 15
32 528 13.5 35 528 _ 14.1 50

510 ss 13.3 2 (lnventi 6i) E ; 2

-- 12.1 '



20 o 6 553

13.4 10 ' . 470 12.7 23 487 13.0 27
600 14.0 40 6005?0401 189B113.8 25 3 (I nvention)

F 1 13.3 2 - 600

12.8 6 ° 600 12.4 8 600 11.5 30
11 600 12.2 33 ° 7Table II 380 10.4 39

371 - 10.7 44 340 - 10.2 50 346

10.2 35 4 (Control) -G : 13 1500

6.1 17 ¢ 1000 7.3 29 _' v 1100 ~ Sulfug 35
1200 Z SRu® = Sorbefit(Q0 ngl_e_ié7 0 §03_Level Loading
54 900 : 6.9 The data contained in Table 11

denonstrates t hat(kentiokel prorbter enpl oyed |n one eppodi nent ’10§f4t he
pr esent ||;bvent|on can be included as an ori g|1 conmpon I n the10
preparation of the absorbing conposition 45 1 Sorbents and B) of t,,hat It
may be added as a pronoter to an existing abggrbing conpgsition (ﬁprobent

C). Additionally, the data denonstrates thatathe ni ckel spyonoter mmy be
added in the form of nickel oxide (Sorbent Bpy or in thes¥orm of 1.8 ckel
conmpound that is convertible to nickel oxide3gSorbent A28 Regardlla's:f) of how
the nickel pronpoter is added to the absorbi nQSConpolew it is 14.1

evi dentfrom the above data that the resulting®com posi#i%n Is ant®ffective
absor bi ng conposition for hydrogen sulfide, that does not readily o I di ze
hydr ogen sul - 58 (Imveetiog)sul f ur Hi oxi de dur| g the absg tion cy of the
process of® the present invention. Finally, onpar i son, Run 4 h Runs
1-3 clégarly illustrates the superiority, in rnms of bo an abi l§

absorb“sul fur and avoi d oxidizi ng hydrogen s fide to s ur di oxi,plg of
the inventive absorbing conpositions over an,,gbsorbl ng geym positipm
containing,alumna. 55 Claims 1. A conposition conprising zinc oxide,
diatomte, at | gashveREionstal oxigle pronmoter gnd optionaidy at | emxsts one

bi nder. 10 EP O 401 789 Bl Table Il SulfurzRun - 600 Sor benis
Cycle # S02 Level - _Loading 1 (lnveation) -~ 600 D 12.4
1 -- 12.3::2 _ 588 . 600 13.4 1011.5
14 30 545 14.8 19 11 525 600 13. 41532
541 14.0 24 . 514 33 13.7 27 380 03 3
13.8 15 39 - 32 321 1 828
13.5 35 528 14.1 50 ‘;g 510342 103 3 2
(I'nvention) E .2 17.1 20
6 » 5§3(Control) 13. 4 G 13 1500 6.1
17 1000 7.3
29 - 1100 7.4
35 1200 7.5
o 42 1100 7.9
& _ 54 900 6.9

The data contained in Table Il demonstrates that the nickel promoter employed in one embodiment of the

present invention can be included as an original component in the preparation of the absorbing composition

45  (Sorbents A and B) or that it may be added as a promoter to an existing absorbing composition (Sorbent C).

Additionally, the data demonstrates that the nickel promoter may be added in the form of nickel oxide (Sorbent

B), or in the form of a nickel compound that is convertible to nickel oxide (Sorbent A). Regardless of how the

nickel promoter is added to the absorbing composition, it is evident from the above data that the resuiting com-

position is an effective absorbing composition for hydrogen sulfide, that does not readily oxidize hydrogen sul-

50 fide to sulfur dioxide during the absorption cycle of the process of the present invention. Finally, a comparison

of Run 4 with Runs 1-3 clearly illustrates the superiority, in terms of both an ability to absorb sulfur and avoid

oxidizing hydrogen sulfide to sulfur dioxide, of the inventive absorbmg compositions over an absorbing com-
position containing alumina.

55
Claims

1. A composition comprising zinc oxide, diatomite, at least one metal oxide promoter and optionally at least
one binder.

10




10 470 12.7 23 487 13.0 27

600 14.0 40 600 13.8 25 3 (Invention)

F N -+ Egpo4o1789Bi3.3 2 600

12.8 6 _ 60 12.4 8 600 11.5 30
11 600 - 12.2 33 380 10. 4 39
371 1Q.7 44 340 Table II 10.2 50 346
10.2'35 4 (Control) G 13 1500

6.1 17 1000 7.3 29 . 1100 7.4 35
1200, 7.5 42 1100 7.9 54 Sulfugng

6.9 The data contaiB¥ad in TablerhentdenonstGysded t hatS02HkeYal ckel L9sdiR®t er
enpl oyed i n one gnbodi ment of the present inyenti on can_be incl Lﬂeg as an
origi nal conporeht™eftisd preparthtion of t he;absor bi ngs gonposi tii; 45
(SorbentsoA and B) or that it may be added 3z a pronptegfs to an efg,i:gti ng
absorbing conposition (Sorbent C). Additionghly,” the dgisa denpnsiy gtes that
the nickel pronoter may be added in the formggof nickel sgxi de (Sorshent B),
or in the formof a nickel conpound that iszgonvertibl®i& o nickel3.axi de
(Sorbent A). Regardl ess of how the nickel peanoter is ¥fded to t¥%e8 -
absor bi ngsconposition, it is evident fromtB@ above da$2 that the-fesulting
com position is an effective absorbing congdsition fo$23nydrogen1"sal f ide,
that does not readily oxidize hydrogen sul-280 fide t®'%ul fur dt%Ride
during the absorption cycle of the process of2 the present inventi'o .
Finally, a confaffWeAtH#™Run 4 With Runs 1-3%clearly i Jstrates 3 he
superiori®y, in terms of both an ability to gbsorb sul and avgy.

oxi dizing hydrogen sulfide to sulfur dioxidgg of the iggentive s@r bi ng
corrpo‘%‘fti ons over an absorbing com positioBycoftaini ngggal um na.1429 G ains
1. A conposition conprising zinc oxide, diaggmte, at gmast one rm,sal oxide
pronoter gnd optionally at |east one binder. 10 EP 0 401 789 B1 2. A
conposi tion in3actffedtss® W th ctaim 1l wherean said zi ne- oxi de iB.present
in said conposition in an anount in the range of 10 weé@ht-% to BOS
weight-% in particular in the range of 45 weéi ght-%to6@®0 wei ghtl2.4, nore
particularly in the range of 45 weight-%to 80 wei ght-680 bei ng Pessed In

terms of ®he zinc 5 oxi de based upon tthe total we%ht of t 0'.2
conposition. 3. A conposition in accor dance3ith cl ai wher ei %i d
diatomte is present in said conposition injan anmount {JL the ra of 30.

wei ght% to 60 wei ght-9% said wei ght-% bei ngg xpressed 54115 terns 0: he di a-
tomte based upon the total weight of the cénposition. 10 4. A conposition
in accordénce yj Fébrekgiyn 1 wheregn said bindgr is pregegy in saiG.1
conposition in an anount in the range of 5. Qywei ght % 40030 wei ghtz.% said
wei ght - % bei ng expressed in terns of the bimder basedimgmon the taot.al weight
of the conmposition. 15 5. A conmposition |IB35accordana®0nM th claifivsl or 2
wherein sgid zinc oxide |Is present in said é8npositiodl®h an anmouh® in the
range_of 45 weight-%to 60 weight-% said difdtomite isesent |rf-aid
conposition in an anmount in the range of 30 weight-%to 60 weight-% and
sai d bi nder i s 1né8&£Edntaindd iR Mabtfd déMonsirites tAet tiiediil& pdmoter dnplgediindnembadinidnt of the
wei ght - % bagrsentip@htidnitén bihaldetas aurigind cdnipenantintregirdparatinn obthe abisobingparanositionn
i N accor danc ¢soniehts AahdByor fhatvvedycieraddesliag a atombtecis an existingrabserbingooomgesition (SetheetC).
i S present i Additionally,the data demonstrates that the nickel promoter may be added in the form of nicke! oxide (Sorbent
' B), or in the form of a nickel compound that is convertible to nickel oxide (Sorbent A). Regardless of how the
nickel promoter is added to the absorbing composition, itis evident from the above data that the resulting com-
position is an effective absorbing composition for hydrogen sulfide, that does not readily oxidi'ze hydrogen _sul-
50 fide to sulfur dioxide during the absorption cycle of the process of the present invention. Finally, a comparison
of Run 4 with Runs 1-3 clearly illustrates the superiority, in terms of both an ability to absorb sulfur and avoid
oxidizing hydrogen sulfide to sulfur dioxide, of the inventive absorbing compositions over an absorbing com-
position containing alumina. ' :

‘Claims

1. A composition comprising zinc oxide, diatomite, at least one metal oxide promoter and optionally at least

one binder. _
| * c L H s *

10



20 said conposition in an anount in the range of 0.1 weight-%to 15
wei ght -% said wei ght-% being ex- pressed in terms of the at |east one
metal oxide pronoter- based upon the tgd@igieg@nt of the conposition. 7. A
conposi tion In accordance WI t h cI ar m 1 V\her e| n sar d zr nc oxr de | s pr esent

:I\gl ;ﬁt do/cogg%SI | On I n a,n c' ' Wﬁ 9 %‘I‘l’ composituon in an
anmount |(h t he r " he /"t° tg"}ﬁ) Weg lght-
met al -oxi de pr OEI,Q rep rt' ? 9&95 3"% eﬁy'lc
to 7. 5,/we| ght - % Sase e aI of the corrposrtlon

conmposi tion isn Aes.ﬁrdamc.e a&uoidandalvﬁth aitn ormezeuvxéuamawtmeas Shesehi 16 sﬁ&bdﬁﬁbosrtﬁ:n in an
present in sai daneunpin Stelraras of 30 walght¥ 0 BNveight-%, Sid weldhg% beihg éépredsild i ternikoot 1he Gig-
wei ght -% said cbimité bawed €poh the|pitst weigiit of the GmipdsitbaTposi tion I n 30 an
amount i ngt he range of 30 weight-%to 60 weight% said at |east one binder
is present | sAieeMROBIqAdN acaqrdanen withislaiinl whetsifsaid biRder s @repankip gaidgompostion aiap ppaush
to 15 wei ght - % indhryaraeofS.Q weightys tor30 weidhit. s91d weighires being prprested inderpys atiag binderpaged
amount in the r4eRj&hedpialvelgtpEthgremansiie 7. 5 wei ght- % based upon the t ot al

eT gt Of &% C RIS soconcdway O TP S P SR 05 i
48 or “ground: eppunpirll seedtemoluty ot E:‘%O%lgﬁti %L.u Rt i o o
conposition in aﬁﬁrﬁé ﬁﬁ'%rﬂﬂg&hﬂﬁ "‘gﬂi&/o 60 e%hb g&l@btﬁhéﬁ'p@sﬁﬁm aﬁ%ﬁt&un@ﬂ@hs

metal oxi de pr oA 5i0Swek% 1 18 Weldht-98 badel Bdn R talWRIgRI of 88 ksHigoSilon F OM t he
group consi sting of nolybdenum tungsten, and the netals of Goup VIII of

t he Peri odi c 6T abloenpqsmomaatcpdencamltmﬂsmélwhesam sdid ot leasb onermatat oxidecricentiotan jsi present in
11. A conflosi ti eaid pampasition iinfaramesuntiin the cdnge ofi 011 weight%iPd$ whight-Yaseid weighdebeingmn-
i's prepared by arefﬂeéeess\s efthn at lgpst anemptal gyide grompier hgped uggn the *?‘iah@'gﬂqftt'}e Fﬁmpd%i“"d-r

a precursor C}f ;\I nl% oﬁiﬁimdlﬁh cgrdg‘r%cg Wit;l elalma'ltwh nsstard% goxudentgi ereseny\{n%a sl on
par- ticular Tnof } o o s ehrl ﬁtpos.
| eastone petal gl o, e sraow rttpé %,afa s dtlo5ét Shdeh

metal oxide propRhGhountiERB raR§dor £0veight-9, 15 £5 Haidght- Oﬁm&ﬁﬂaﬂﬂémﬁmﬁdﬂ{&m p% on.
b) adding a dilute acid to said hormgeneous m xture to forman extrudable

paste; c) extsr udicompositiontn eeconiardea Witiecigha dtoe2 herinsan e ogidd i pebsdnkin sal) cappsitivg in
sai d extrudat e; aaadoudOn the range ofeib weightc% tvi 60gvelghte%,Gaid didtomitd is prdsentin Said panpdsite in
sai d conpesi ti oananidunt ifihe Mgsef B weight-th ta 6T weightthceaid il ledst ank binder i breasne insaid campo-d
precursor of zi piiondn@ngmointinthelrange of §.01veighth% th &5 weiahti P, and paid at tepstonedietay ¢xjsie promoter
sul fide, zinc sisipfesentin apameunhip thedsrigel af 2.0Areight-% dor hbwelaht %, hasertuparide totabweiglof the
zinc nitrate; s&Meposion; east one bi nder when present .is selected fromthe

group con S s t9' n ﬂ cgm%;gilr% L, no%organge Wﬁ'l &aerer ?e}l{ﬂ wh(f?efm Said fhﬁg' |43 alu?ncd'é ? 9a|c|u9rt ?lr.%mate

| east one*nretal npresent 1s se romthne group consrs

et al acet at g, ARBhgYsitiénAh RRBRAARS with B4R 6,7 or B ¥hétsin saiPitiastonb matSide aa.tnatbr is an
thi ocyanates, aBgdebr Klisssesne Mbtal SRt ORI tRe Grby BRistingsal indlytsliehui, Ringsténlank Sheanetals
di lute sol uti onomdrodVilBeritii FRabdRCTabi6l irf gaftitulbr Whe@inGbip plemBtel IShitkeihxidé. Nitric
acid, acefjc acid, sulfuric acid, and hydrochloric acid; the concentration
of sal_d aci d - nA§BEPR?s'&?'1 'EIPQSO'SMCEIWF'SC'?"H 1Phewhea?¥g%a'“tfpm&°5@°%\ié P@H‘t’e%yt@'%ss com-
wei ght - % based 879 “E“rﬁ?pf‘ﬁft al vvel ht of the dilute a d t e am)unt of

di | ut d 11 1 a) mixi ide di F , in par—
O £ an arier e ter’rmrs%' i ey alﬁ%ﬁ% g%fqeg i R
e angesor 0" St e Pt o M Pheg e s Penoeneo

vater/lbs sol | dsg)?aémgiﬁ&ts tsidro%mg&r 58 ol G el doe! e _range of

[err] to [err] T oh ofrubii§ satFbxildablb Pstd ¢ &n baHllte; O our”to' 4 5
hours; and, said fiiyRgsidd ,(wggg @nd S ca cined in the presence of oxygen at a

tenperature in thegciighigRnddriel S;Etfuliat&@p[o@ﬁcfe]sarﬁ@&mp%srﬂﬁ“ od of tine in the

range of & 5 hour to 4 hours to produce said conmposition. 13. Aconposition
i N accor dancd2wAtbmmsitanin dotordenee wihiviairei whereinpaidnrequeser of zincioxidginsetagted from the group
process conpi s- cenaigtingletzinsisufids, Zikc sulfle, zinc hydroxide) zipd catbarpte) Gorksetetd, anl Fioc misete;ieaid
with diatonmte tatieersmnﬁhademhﬁggaqetseselm%tfrem@etgrﬂyp equpisting pf alyminiaqod eglclupraluminate;
acetic acjd, ha#%it preqiponefiablieas areapata! axideprien Rrepeykis Fﬂ?@%‘ f@t“ tﬂe $5°'W§P@'FE'0@)BWGW'
5.0 weight- % b& ata' "rtréte metalﬂ'"fact?té"‘tﬁ' Ryo ormore

homogeneous m Xf |g6§ulg.| if.???g (i aé 3:1}(2311 ration sal (illr[{ a:g flu gﬁag tﬂg;%%z:g::
extrudabl e past @ :1;

at a terrperature I'n i we% T "p?" hTmal e'%h fthe er R otamf’"" ?‘hd
range of 1 hour to 3 hours and, e) cal cining the dr| ed extrudate—+n

presence of oxygen at a tenperature in t h&! range of [
period of tinme in the range of 1 hour to 3 hours to p mm&m&@mmﬂ
conposition, wherein the amount of dilute acetic aci d a

honbgeneous m xture results i n-an anount




20 of water being added to said honbgeneous m xture in the range of
0.26 to 0.30 kg water/kg solids (0.26 Ibs to 0.30 I bs water/|bs solids).
14. A conposition in accordance wth gﬂﬂﬁ],&gxherel n said conposition is
preparedq by the process conprising the steps of: _' ' a) mX| ng

Eg“nﬁe;ﬁﬁoﬁ;”%iifriwfﬂ Py ip iy cedgd prmeganegy
S e P ég“m 5
Sod ¢

total weight of éu 9 g,l,g,,ng SIES u o
ext r adabl e pas h 750°cforap e téat cht%f ) £9.5560 rm% &Léasadcl:oil?gs er: f

extrudate; d) dry| ng sai d extru at e "at a errperature I'n t range o

to 250C for as.pmedn@pdsitivh i dctiedance vith@lairem gRerélh sald ddmpdsitiblis aebaaatrusxhearﬂﬂessec)mpns-
calcining the dnpadsepdsfudate in the presence of oxygen at a tenperature in
t he rangesof 500@) tixing powdprefl cinc exidp @ith digtoroife tb forme a hemdghreousanigfare tiferedf; hour to 3
hours to produce b}addihgsiigassiicdcidrhaviBdban acid concentratige e theirange bfct .Cawrinhhe tF.0 weight-
di l ute acetic aci%lbastidiengn the tajal weight ofthe)dilvteeaid, terpaid hemeganeayg mixture ta fosin a ernyegble
of water being ad8¥®% to sai d honbgeneous mixture in the range of 0.26 to
0.30 kg wat er/ kg Ss®itrugiag aisl extgudable pasts teforman extyudgies or / | bs sol i ds). 15

Aconposi t%on in a?é@é‘ﬂ%%ﬁ?@é"%?ﬁtﬁ?'aﬁﬁﬂ“‘fe ‘RHI?I‘%‘P‘PP@&"CG" %”Brﬁ:fgsal"?'i"{gﬁf me in the range
prepared bythepr he ste s o rn| red z

oxide, diatonite? h ﬁ Q‘ﬁmb
forma hormgeneng w ertl eant’loulgl,eégh fe c g C1u t §§T :?I Frg ﬁ\én%uﬁtn
acid concentrat f{ #‘ hou : K Z
the tot al Pvei gh 0 sa Flom) 3neous mxtare

extrydabl e 45 pas extrud| ng said extrudabl e paste to form an
ext rudat e; . dja. dAydnn:gsnmlrc&cMahud&th Slaifls wherbit 8giddompbasition i prefidieel by the g@ceas cdnpligidg
to 250C for a pweisepsasf tinme.in the range of 1 hour to 3 hours; and, e)

cal ci ni ngat he dr iapuixipg powdead énqmﬂde hitstopnite sich@enite aseaiy biader kifore athompasneousimistuien
t he range of [errfxerﬂ'} 50 # ~[err] for a period of tine in the range of
1 hour to 3 hour &) gdsi gticasidchavingenasidcorpantralipndn Ee fangeof 1Lhwaight-%49 5.9 weight-e
acetic acid addede base ‘éﬂ°ﬂ‘ mg@‘ﬁ@@%ﬂ#\“%@ﬁ'ﬁ@?MW“PWSW%MQ‘%P%b@r
bei ng added to s&@¥%honpbgeneous mi xture in the range of 0.26 to O. 30 kg

eyl i axinygabie peslsdo
' accor dance. w %?d' ) gﬁ%ﬂ% F%‘P'Hpeéa&fw Bopberits 8ﬁ° FEAT 'éps’awga? g el

m Xi ng Zi nc oxi de

hom)geneous i Xt caI i m Fle nz;l ¥ aeg%lltlpecprgalfe \Mt fm%&tur u'ﬁﬂe oégcl)]os"cm
m xture to form an a&h}, 555@ g,,tp,ag,ggngugt
forman e¥trudaggys ﬁelrif‘ &éago&ﬁ! m@ﬁ%&dﬁaﬁﬂfxﬁlre iﬂ'ale rang forigsblids (0 26
cal ci ni ng the dipsR®.0HsWakabEsolids). addi ng at | east one meta OXI de pr onot er
or at |east one precursor of at [east one metal oxide pronoter to the
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extrugate to proclitiing apwilersd aineadde; digtomite; and pickshsigs prriickel nitrate ae.96isk REGHINESS P
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15 pronoted extrudate; g) drying said pronoted extrudate at a
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extrudate in the pr esence of oxygen at a tenperature in the range of [err]
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14 EP & 4017@nB1 2. Zusammenset zung nach Anspruch 1, wobel des
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reich von 5,0 bis 15 Gew.-% vorliegt, bezogen auf des CGesantgewl cht der
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