WO 2010/ 039393PCT/ US2009/ 056011 *159159* -PREPARATI ON OF ALKYLATI ON FEED
BACKGROUND OF DI SCLOSURE Field of the Di s%“osure [ 0001] Enbodi nent s

i boa homs andsbonts. vore. oo MMMBIMNIRIL L2 o0 00 Boret e e

relate to a process for the preparatbon:of an ol efin-containing feed and an
al kyl ati on process using theprepared feed. Background [0002] Al kyl ation is

the reaction of paraffins, usually isopar [ ' olefin in the
presence of a strong M%ﬂ@%o@fcéi@yla&ilﬁﬁﬁﬁlgﬁ of higher octane
nunber than the starting materials and which boils in the range of

gasol i nes. In petrol eum BACKGROUND QKDISCLEISURI:ti on is generally the

reaction of a C3 to C5 olefin with isobutane. [0003]1n refining
al kyl ations, hydrofluoric or suFeldefthePisglogyeal ysts are commonly

[0001] Embodiments disclosed herein relate generally to the alkylation of paraffinic
hydrocarbon feedstocks. More particularly, embodiments disclosed herein relate td a
process for the preparation of an olefin-containing feed and an alkylation process
using the prepared feed.

Background

[0002] Alkylation is the reaction of paraffins, usually isoparaffins, with an olefin in
the presence of a strong acid which produces paraffins, e.g., of higher octane number
than the starting materials and which boils in the range of gasolines. In petroleum
refining, the alkylation reaction is generally the reaction of a C;3 to Cs olefin with
isobutane.

[0003] In refining alkylations, hydrofluoric or sulfuric acid catalysts are commonly
used. For sulfuric acid catalyzed alkylation, low temperature or cold acid processes
are favored, minimizing side reactions. In a typical process, the reaction is carried out
in a reactor where the hydrocarbon reactants are dispersed into a continuous acid
phase.

[0004] For example, U.S. Patent No. 2,762,853 discloses an alkylation process
including feeding isoparaffins, such as isobutane or isopentane and C3-Cs
monoolefins to an alkylation reactor. The alkylation reaction is catalyzed with
sulfuric acid in excess of 88 percent, preferably in excess of 96 percent. The
alkylation products are then separated into gasoline range components and heavier
alkylate products.

[0005] As another example, U.S. Patent No. 2,859,260 discloses an alkylation process
including reacting isoparaffins with olefins in the presence of a sulfuric acid catalyst.
The reaction product is then separated to recover a hydrocarbon-rich phase and an
acid-rich phase. The hydrocarbon-rich phase is further treated to remove catalyst
esters from the hydrocarbon phase, among other downstream operations. Another
example of a prior art alkylation process is disclosed in U.S. Patent No. 3,013,092.

[0006] Alkylation feedstocks, such as a fluid catalytic cracking (FCC) C4 cut may

include numerous components, including n-butane, isobutane, n-butene, and
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used. For sulfuric acid catalyzed al kylation, |ow tenperature or cold acid
processes are favored, mnimzing side reactions. In a typical process, the
reaction is carried out in a reactor where the hydrocarbon reactants are

di sper sed wotmoassant i nuous aci d phase. [0004] For exanmplceuskhoSoséPat ent No.
2,762,853 discloses an al kyl ation process including feeding isoparaffins,
such as iscﬁbut ane or isopentane and C2-05 nonoolefins to an al kyl ati on
reactor. The,a] kylation reaction is.c | vze ith sulfuric acid, n excess
of 88 per cenfsf’L'ﬂ}/‘éef e ’é‘gqsﬂfe foraReREYs "b?ﬁ(g]é}{%feggn%?{ay fhcéu‘%l%%%riajf%rgsu%?oduct s
are then sepad ahRband b6 gemial hytitodafdgs sacipoetRes andaldohidsydienesabuciil at e
products. [0005] As another exanple, U S. Patent No. 2,859, 260 dis¢cl oses an

al kyl ati on pbwadisee); REPERM-G05IAHAE CORRPUNED (SFth S Rifiespndrpngnes)s and StHUE he
presence of fur] ' | s ' ' he
separated t o@?@%g%]gr éognlﬁo;l hggog%trcgoér%- hegigh gﬂggﬁﬁ&é{n gﬂcét%&ﬂa%g .u‘g‘&r" ?@%ﬁ)bhgg g. The
hydr ocar bon- pieséncplofighesé sndesiredhempounds may tesult éningreassdtagidyeonsersptiansing r om

t he hydrocar pog ase, .anm t her .downstyr d .. Anot her exanpl e
of a prior aB?tﬂélﬁEV?é{?ﬁl%?f“{p]@@é&g Sﬁllgur{fiaglc @@ggs%ﬁ{y%&@ﬂéé'ent No. w

3, 013, ((3316’007[]0006] AbdorhinglyOmefeesxiind £ 64, fob poliesdss @ ifnptive thapaforinhicecstacki ng
(FCO) cut may include numerous conponents, .i ncludi ng n-butane,

i sobut ane, nalkylatierunignincludipgdoereesed 394 §aSEIAPHRIL009/ 056011 i sobut ene.
Undesired conponents in al kylation feeds may include oxygenates (such as
wat er and oxygenat ed hydrocarbons, such as ethers and al cohols), dienes

(such as but adi ene), ni STAVBVARYQF MTHE RISGOOSIREsuch as nitriles and

am nes), and sul fur-containing conpounds (such as nethyl mercaptan and

ethyl mid@Bt an) . Imiims aspess embedistentsiiiseéoseh bersinrelatede mpersrersiontiatingsnl t i n
TELS 0, 2o AP ARIARE, BBl el P SR 0 s © ol
processes t oirichydimpvanetdnenqoe of butatiersg oxygendtésy hitogemcamainiag compbunds,rapd
decreased ac glﬂﬁlg%grsltgln rJ{gI chinpglllJnl\g\s/P‘F\;Ke Op:ro;:re@sE %c%gﬁgzs%%%tacting an alkylation
feedstock containing at least one of oxygenates and nitrogen-containing compounds
with water to produce a hydrocarbon fraction having a reduced concentration of the at
least one of oxygenates and nitrogen-containing compounds and an aqueous fraction
comprising at least a portion of the at least one of oxygenates and nitrogen-containing
compounds; separating water from the hydrocarbon fraction having a reduced
concentration to produce a hydrocarbon fraction having a reduced water content;
contacting the hydrocarbon fraction having a reduced water content with an
oligomerization catalyst in a first oligomerization reaction zone under oligomerization
conditions to react at least a portion of the olefins to form a reactor effluent
comprising olefin oligomers; and feeding at least a portion of the reactor effluent to an
alkylation unit.

[0009] In another aspect, embodiments disclosed herein relate to a process for treating
an alkylation feedstock including olefins, n-alkanes, iso-alkanes, and impurities
including one or more of butadiene, oxygenates, nitrogen-containing compounds, and
sulfur-containing compounds, the process including: contacting the alkylation
feedstock with water to produce a hydrocarbon fraction having a reduced
concentration of at least one of nitrogen-containing compounds and oxygenates and

an aqueous fraction comprising at least a portion of at least one of the nitrogen-

containing compounds and the oxygenates; feeding hydrogen and the hydrocarbon
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[0008] I n one aspect, enbodinents disclosed herein relate to a process for
treating an al kyl ati on feedstock conprising ol efins, n-al kanes,

i so-al kanes, and inpurities including one or nore of butadi ene, oxygenates,
ni t r ogen- cevd aitebIdgesconpounds, and sul fur-contai ni ng coppnUBIsy/sséi@ process
including: contacting an al kyl ati on feedstock containing at |east one of
oxygenat es and nitrogen-contai ni ng conpounds with water to produce a

hydrocarbon fyactign having, a reduced concentration.of.,the e ne of
oxygenat es an‘rﬁ“cﬂf’? &Bﬁ'é‘ﬁ-%6%1"5?‘51i°ﬂ@°38gﬂb°6’u€?d§ G ﬁab"hcndlgélﬁae%)ﬁsr %Crt{%lrc%? SE)erllﬁ)
conpri sing atconfsingat RAktdne Readfior Kheabnthidafta DnRigogehativnygeiat fsmadds a
ni trogen-contai ni ng conpounds; separating \ﬁ@%ﬁr .from the hydrocarbon
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fraction havidigiliatipr RREHrs osRIEPHITRY| Bh o #iRte CAlUMAA FEESF BN dit i on
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a reduced water content Wth an oligonerization cat ina first
ol i goner i zat i @talytisally reaetingri deagirieartion ofbadienssant dydresenitotfpiamalefips; aadict at

| east a porti.an. of. the ol ef| t ; hinsta@igq ol efin
ol i goners; an@ngaecgalllartf&ggl?e g‘);edgéﬁa;bg)n]%gl{(ﬁ tg[?l &%Fe?’tlﬁéew%g%thgp{' aet%%ﬁgeu nt _at 0 an

al kyl ati on uniiyidrodeA039%1 verheddsefraampe cecoverinigodi iydricarbdh sizdction chalimged n

relate to a process.for treating an alkylation.feedstock includi efins,
n- al kanes, i s@g'éﬁeaa‘?f@?,s %ﬂ’i‘&el}t’f?gg?iarsi%éaoﬁﬂrgf CH&“’O%%@R%: 1 tIr}ee hg’?}‘%%tbg‘lai ene,
oxygenat es, njridtief Having N Rlda¢dA0die TPk Svithaad ohghrhetizatantaalpstng firgpounds,
the process including; contacting the al kylation feedstock with ter to
produce a hyd‘?ltﬂéﬁ}f’ﬂé%l.op.rrﬁé‘ttioénz%s\}inﬂﬁ" ghg"é‘&fﬁ'é@&f“c?ﬂ@&‘r?f‘? &9 ir‘f)ar‘fgtﬁ\[\%ft feast
one of nitrogeRsGORE Al bR RITRIHNE FcRRA e@ﬁN&?@&hFﬁsif@_@leﬁﬂ GipeaRHS ahd act i on
conprising at least a portion of at |east one of the nitrogen-containing
conmpounds andfecding atdgasempertion of the déagtpr kiferige an atkylatipe Uki:dr ocar bon WO
2010/ 039393PCT/ US2009/ 056011 fraction having a reduced concentration to a
cat al yti [00d0}t i | | ahiaoothersmpeatrenpdinesmtsobisnbrsed hergingtlaleda s prasass fpeeatingn zone
contai ning a hydrogenati on catal yst. formed as | SLi I.0 : e,
concurrently ?’%a{kﬁ%ga? glf‘?%rsﬁo ? iCBH%ElE‘)lP%r’?ﬁ%gagtagr%ngsysf%c;e%#% ’ %6“?1%’%@? ?t}r%é t he
hydrogen and inbediig@nesr tiotdof utadivnd) @ggaeatdspnitrogénadonetinih g esmiyunds, and
catalytically reacting at |east a portion Of'B‘ﬁ'Q‘ﬁ di enes and _hydrogen to
form ol ef i ns; SUsHErCPRtgINing 5 compopRds.n dher PECKS BnSORPme: His Riykafion
recovering thge. & valhd wHieaGt £AdiedR0BQoBabEN P3EbAERMSNG A CedwRd
recovering a hydrocarbon fraction having a reduced di enes concentration as
a bottons fraetceriratienef aclepiPne 9 nHYREEBEORBIBRE! JOFPOPRIS %é\ﬁxﬁféef%&telsé&glc_ed
diene cont ent  Wlledd RhdilAMBEEMAL bt CRER! ¥ Sorfidh B iteS hinRlboasRIihiAg! | On
reaction zone under ol rgomerizatiomn conditions to react at [east a portion
of the ol ef i neomymuhds and thee @sygenates;f feeding hydmeen sindgthe| kefdrerationglsamsios: and

feeding at least a rti.on of the reactor.effluent to I i nit.
100101l n anot Vﬂ“%%%@&‘ie,d Cé’%%‘ﬁff‘%httosac@ﬁag’@}coésetaﬁ 1er reela?lto{;pl Sge{%é((%"?ﬁgﬂ%'%cess
for treating RAstadeytaattiican zbredsitgigihgCondaralyst Morntddedd asdistillaiok aswmsture; :
i so-al kanes, and inpurities including one or nore of but ag_'heggd OXZ@% nat es,
ni t r ogen- cont SANSPTENtY dp s etdlatign golumpreacter SRS D) SENTRIHSI IR BLLroge gr ocess

i ncluding: coptagfiledqvithgealda)RihQeby SRAFEQNY rvidig Wali@ist h GoRfAMSICHea
hydrocarbon fraction having a Teduced concentrati on of at |east one of

ni t r ogen- cont diengsragd diydegem thsfosm dhosorseprading definsapndaid)ropipsting disngsgnd

conprising at_|le rti i C i : d the
orypenat og: - REiAREn W Slably HAgLD CAERREILCAR NGt ATRRISY BRC | 0
concent r at i ondiefesa agdtradrydpitansdios tforinl deawn sukfided; ofii) s frsdtiomatingmtre sésuliingt
| east one reactjon zone containing a catalel/lest forn(rid as a cllg tillation
structure; cohydipqaghnns yirqm, the, walr:sieepyerpe dhe d@ien rd (eseacisA ?‘é)tgg%asia’f

contacting t hg,JyduoaaRiAn techiirdl £RRBoMER ftRBok abdbNShg tHedeaBY sulfides
catalytically reacting at |east a portion of the dienes and hydrogen to

formthe correshotigr sylfereniaining pemppidscamne ationy Hawions aah desRvrEHRans
with the catalyst thereby. i I [ ] ; rdd @f the
i enes. and- noPRpeE FRYpE ZhRkibe T lotrSAEH S, gy, Ebkfe B Sdha

resul ti ng hydwithasb @ligoherwativh ecavadyserin a dosv eligongprizitéomvadagtionn dneiwnderct ed

hydrogen as an_.overheads fraction; recovering .a hydrocarbon fraction

conpri si ng t hell#RmRRzalien ‘fqnéﬁ’éméf;ﬂjreaftﬁ’gﬁeaéﬂ? Pgﬁn—o&?ﬁ?% ?C?Fﬁ‘bs t((,’off A& Y%s a
bottonms fraction; and recovering a hydr30car bon fraction conprising C4
olefins as a side draw, contacting the side draw with an oligonerization
catalyst in a first oligonerization reaction zone under oligonerization
conditions to react at |east a portion of the olefins to forma reactor WO
2010/ 039393PCT/ US2009/ 056011 effluent conprising ol efin oligomers; and
feeding at |least a portion of the reactor effluent to an alkylation unit.
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BRI EF DESCRI PTI ON OF DRAW NGS [0012]Figure 1 is a sinplified process flow
di agram of a process for treating al kylation feedstocks according to
enbodi ments di scl osed herein. [0013]Figure 2 is a sinplified process flow
di agr am ofwe 2pimssss for treating al kyl ati on feedst ockecawsesodiossgit o
enbodi ments di scl osed herein. [0014]Figure 3 is a sinplified process flow
di agram of a process for treating al kyl ati on feedstocks according to

enbodi nent s closed herei.n 0015] 1 n e _aspect,
embodi ment s 8 %oé‘EPrﬁB’rge‘?lﬁﬁ} EQ)F ﬁ?rgerf’oaq%EfgC‘ﬁP }ggfoﬁ pBEJOHy%f?@Sé?aﬁgoﬁ

f eedst ocks. Bﬂruentnaaﬁhltkylﬂaﬁdﬁﬂymt.enbodl ment s di scl osed herein relate to a
process for the preparation of an ol efin-containing feedstocks and an

al kyl at irgyy 191 0Ceseds hipdctt Bfd RIVRRE&IwHERIapphRnPRSh ith followif dekipiRAt S

di scl os d h rein relate to processes that may decrease the acid consunption
in an al kyl a@mcbrheppmé@sclmrr{soow] Wthin the scope of this application, the
expression "catalytic distillation reactor system' denotes an apparatus in
which the catalytic reaction and the separation of the products take place

at least partially si nBRIBFEDESICRIPTIOMQRDRAWVRNGSconpri se a
conventional catalytic distillation colum reactor, where the reaction and
distill {0012} are Exgnmuilrlem; Isynnlélcdngogﬂsadbvatdldgmmlﬁga pooasss dantieatingns, or

a distillati Oﬂé@? PTS]?)S é)cg(fblg%%gdér\{m %o Ingaafllar?ea stdléjcrlleesegh 1gin’ eactor, where t he

si de reactor ASE LTS or a boi l ng poi nt

react or [00A¥]| e borfufead aikyi Isﬁn;qif&tillbrb@dsg dTow ek Ty s ipRedsdlgscireding may be
preferred over conventional |iquid phase reaction fol]owed by separations,

a catal yt| c alkglatipn @Fﬂ%@?kéé‘F‘tﬁ’Fﬁﬁng@é‘@ﬁ?@lWﬁV Hsplesed hereldvant ages of
decr easg ﬂ}eggr C?‘g{l}e lfﬂ%ﬁ' ;t)r@{; COfhw di Macﬁeﬁop?&{eéé Y&t treating

productrvr und o? cat |cr ent eat (heat of
reaction nayahelaahs&eﬂmmbks ad:cmrdﬂmto@ahodmﬁenmbmlwszéhﬂom of the mixture), and
a potential for shifting equilibrium D vided wall distillation colums,
where at | east one section of WD 2010/ 039393PCT/ US2009/ 056011 t he di vi ded

wal | col umm cont ai ns a cat qutpAqu;EtDEg@RIergNucture may al so be used,
and are considered "catalytic distillation reactor systens" herein.

[0015] In one aspect, embodiments disclosed herein relate to the alkylation of
hydrocarbon feedstocks. More particularly, embodiments disclosed herein relate to a
process for the preparation of an olefin-containing feedstocks and an alkylation
process using the prepared feed. In particular, embodiments disclosed herein relate to
processes that may decrease the acid consumption in an alkylation process.

[0016] Within the scope of this application, the expression “catalytic distillation
reactor system” denotes an apparatus in which the catalytic reaction and the
separation of the products take place at least partially simultaneously. The apparatus
may comprise a conventional catalytic distillation column reactor, where the reaction
and distillation are concurrently taking place at boiling point conditions, or a
distillation column combined with at least one side reactor, where the side reactor
may be operated as a liquid phase reactor or a boiling point reactor. While both
catalytic distillation reactor systems described may be preferred over conventional
liquid phase reaction followed by separations, a catalytic distillation column reactor
may have the advantages of decreased piece count, reduced capital cost, increased
catalyst productivity per pound of catalyst, efficient heat removal (heat of reaction
may be absorbed into the heat of vaporization of the mixture), and a potential for

shifting equilibrium. Divided wall distillation columns, where at least one section of
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[0017] Al I cyl ation feedstocks used in enbodi ments discl osed herein may

i nclude m xtures of various olefins and paraffins. For exanple, alkylation
f eedst ocks may include Cl1-05 paraffins, including n-al kanes and

i so- al kanesyo #16l04939305 ol efins. A efins may include n-oketivgnod/edsoai ght
chain olefins), iso-olefins (branched olefins), and m xtures thereof. In
sone enbodi nents, allcylation feedstocks may include a C3- C5 |ight cracked
naphtha (LCN) cuf. [0018]1In certajn enbodi nents,. paraffins may include C4
al kanes (n- bu‘@‘ﬁr‘i‘é‘”‘é‘?ﬁ‘dwél EHHng feftaing:f ‘gﬁ(i)g}fg@s%lﬁilggﬁ%%?, W@%Béﬂtbﬁr’ilé? *and

i sopentane) , &fchréltoriksideRd “&aﬁg@msﬁma{moﬂm@for@ymeb”nmhﬁ, ol efins may

i ncl ude et hyl ene, propyl ene, ol efins (such as 1- butene, 2-butene,

i sobut yl K9d7] or i Alkylatien tferdstocks) usedsinormbodimenits idisslased hepsim treaye include

pent ene, isopentene nd _m r f ?qgﬁ 3 t

[ 0019] Al kyl at PERT Seéglg oc so,léﬁsnﬁca%ﬁaptsaggﬁg- %:%r I ght ﬁ%‘f@g f?lg% ?fﬁ%m@ﬁt, may
al so incl ude mxpderGt@s paraffinl, ashwiiige n-dkules laod Hsd-slkanesy esbtCar(ss alefinot her

| f ur- cont ai pj . it - cont ai ni h
itriTos and Qe S Srduds aAkEhs HEE T pRaRS, GO RAM BrnBitd ity
consunme aci d, yriiuaixnass lyds 0 Theme emdedicheats, Slkylhtivn Redstictls mahémchidech € an

acid alkylation unit. Treatnent of alkylation feedstocks according to
embodi nent s dfskshs segkedaraghtha feyNheWyent aci d- consumi ng conmponents from

ent et | ngygigy al kyl gt Lo Bk boa bAAROBLARIANE AL TRAMTEY! dkarkd (BkafE Al I ed
to oligoherize a porfion o PRe a kylation fLedst ock prior to alkylation.
For exanpl e, isolfitariept@Grdkahes(n-fintand, iR3pentB1e888) iFat@ntane)dasl mogureodereefich of

which is incoyporated herein by reference, .discl el i duci ng
cool i ng requi L‘_e%?{teg%loﬁmbelntéy?lgﬁlsorﬁl% Hi° ugde 59‘4%’_%’&’?‘2?3’1%’ St g@ﬁﬁg g‘l‘lg}lg?{osﬁler s

(d: ][rer S ansl t ButeR] Q)butdae,tig&u@ll&)él, ot hﬁb&uﬂéltﬁeretoﬁ, Usm;gaéhs ;(;mhas mp@gtene;{ﬁaoynds,
sul fur-contai ni ng conmpounds, di enes, oxygenates, and other conmponents in an
al kyl ati on f eRRISEGCRORFRIFNSY Wﬁv'ére%lthﬂ@f’gi ‘?lerﬂ”éf"rf & on the

ol | gomer g} On Pr REGEfion RUISHOL Sud1 A1 AdHRRrRBhaSinaA0d/ Mey bBBUI i NG
in undesfred’pol ymerization. Treatnent of alkylation feedstocks according

t o enbodi nent sickiide coxygehtdse sa¢h asayatanidnd  Decdiolsy merpanians @14 @EwErSullE-i on
catal yst perfornmance. 0021] ... t - r . may

i ncl ude vari oﬁosntas}‘[u@%s? mtngm%né %for\l}%gge??dge@ P#Iggé 8%%%%%%%5599?%%8@11%?3?{%@%% f’on
feed. For exaaml dends/susloaebendiadi rBxoh of thesemaenairssmencddouch as hydrofluoric

nitrogen-containin oppounds, may .he renpy by contacting th .

2010/ 039393PCITVED SIS ’1W§*ﬁ9d¢8&8raﬂd’ﬁldr g‘gﬁé‘g‘?}bk 'tﬁlﬁeﬂég?‘%r"?f aé‘g"?‘ﬁ“’é‘s by
wat er - was hi NgfecBibdkaiab&Hding t& embbditleatsécise sl BOmhay grevemr eidicdnsaaingon,
havi ng a reduced concentrati on of oxygenates and/or nitrogen-containing
conpounds naycQmRaneRs fopnename tag dkyladonypiti sti| | ati on or adsorption. In
sonme enbadiypgnts, gu h hSs L& .0h Shhitdnabf R, t he
T L B o R R L R il A AL
hydrogen to f akpiatbreféedsiockopriati toredlsylativor. nEorceyamples U.8. Padenh Wesavy/7447%.i des,

1o, oxygbiataroand B anbear SR N BroreREt e Ryt BRI,

ol i goneri zat i g igphdt ih QedicingVFBlhZ Reqatreth@AS in @dkylatidn @xitsdy febdinglOzfolefin, and
the resulting oligonerization unit effluent may then _be reacted with

sul furic aci doligonysir @imersr ard FHMETY) ot rthel kY 1Ak Yajl at BItRESEGEREINTE0 2]
freatment of gliydabt QliheaHehAfk SoRfaRkd dihel, x5 BARL TRl cfboRA
herein, may eftectively reduce or el mnate one Or nore of oxygenates,

ni t r ogen- cont &i ani allyletompisedatisk niiyereshayaa detrihental dmpaciioni theyoligomsaasans i n

the resulting treated feed tq be d.to Ky o) ! n

enbodi ments, PWESYr eBYEY™ M kyiat ?l%ﬁa?%dél@%lg%veirn? rvir}géhgtﬁ& ceis‘?seg [ geél | osed
herei n may i ngblyaRrightibnpe Meadinedr of efig/ldioantsdstadd® gpondarg ite smbiodingnkser
enbodi nents; and 100 ppm or I(ﬁss in,%et ot her enbodigagagtsi, rgach on a wei ght
basis. |n songsgRtrddicrammay addjtionally inprpve Rgqmerizaton Aty BEEFBIBEE vi a
processe y{§Cl ose i i f i 2 @ ni ng
ompoundd?PH30 pomt S B R b B B b e P
enmbodi nents; GAdesired compomsgs fromythe allyhgon &etodorexample, amdoRg embedigentsess i n

t oth nbodi t h i ght basi I t I th
e e L

include 50 ppmor less nitriles; 25 ppmor less in other enbodi nents; 10
ppmor |ess in other enbodi nents; 5 ppmor less in yet other enbodi nents,
and 2.5 ppmor less in yet other enbodi nents, each on a weight basis. In
sonme enbodi nents, the treated al kyl ation feed recovered via processes

di scl osed herein may include 0.1 percent or less sulfur; 500 ppmor less in
ot her enbodi nents; 250 ppmor less in other enbodinents; 100 ppmor less in
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WO 2010/ 039393PCT/ US2009/ 056011 enbodi nents; 25 ppmor |less in other

enbodi nents; 10 ppmor less in other enbodinents; and 5 ppmor less in yet
ot her enbodi nents, each on a wei ght basis, each on a weight basis. In sone
enbodi nentygg 20faR3dsbeat ed al kyl ati on feed recovered vi apgrasemsesoti scl osed
herein may include 0.1 percent or |less water; 500 ppmor |ess in other
enbodi nents; 250 ppmor less in other enbodi nents; 100 ppmor |ess in other

enbodi nments; 50 ppm o ess i.n ot her embqdi ments; 25 m or .l ess.ip other
enbodi nent s; B o‘i?ﬁ‘Pﬁ“otF’e‘:IS%E "Y‘ﬁ‘ ‘?S‘ftﬁreﬁucg’rﬁg’ ivg%?ff‘gés%gd%g‘trﬁ’ﬁ‘ﬁﬁi 8‘?’§ré’§ in yet
ot her embodi FRAL SvastR@ Y dRItafboedhibn, MRSk a eafbed BorteNRitiBAofDSKgenatdsn ot her
enbodi nents, nitrogen-containing conpounds, oxygenates, dienes, and/or
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process flow diagram of a process r treating an alkylation edst ock

accor di ng t odgtilaidnmbotdistitlatien asietirdimaginchide a datalyst faxtreatting m) tiehes and

enbodi nment , drocagbon stre .fed via flow stream 10 and,d ncl udi\ng
olef i ne. - aPdtiE s bR digied) dsns Pibierepta® 1 SR MR GRAGE dhopeCor

ni t r ogen- cont@hbihafhns QMY URE D). aNTHeOtieatody fed|Ha tgh@ YeduCe L pitdiloC beygendté,h

water, fed via flow stream 12, in water sh cQlum, 14. An a%ﬁeous.
fraction, i néiengiapg/onsulfuggentens, | thephe B to A olgamesization W 18 0B RE S npounds
and/ or oxyge , eg, 4 r ; itJNdn@ nddyow | i ne
16. An al kyl gﬁteg% %liEe sr{)gfcﬁlgf\ogéﬁ’g&él @ggﬁgggg@&iy@ggﬁngﬁ%y E)Gr% lt%t rogenéycontent
may be recovéeade teaoted mathenl fursirid ot hydrofluerie peid fid pradideran alkylatg pdudtThe

al kyl at i eedst ack havi ng reduced, ni t rogen.and/ or oxy.genat e. cont.ent nmay
i ncl ude[@(ﬂztzlf] ai ned%ES"F‘m%eé‘F I %li%’éfl‘é‘? ,fg?mﬂ’(‘fks $PIHing pgfn&f’%lg’ef’%oﬁﬂsiﬁ ™

hydr ocar bons p&¥inC @iy aGtdciGely heduRk kot | siniifate fone dsters dfaokypenates! atltoge

ni trogen and/ or oxygenate content w th an appropriate adsqrbent. For

exanpl e, t hecentipingt conpouads glisnerepdpeIfiEgoRpiging ERPPIUALS 18 e TGS bed
Adsor bent s 1 e e e e
series with glglationémdzecovemy vid processerodisclessdthgreimaay intledee@ 1 pereentoeer
conmponent s i ch. ma sult in.t i i ysts
o For m pol yites HisRa ol Phipcor s fhUREL B ReAE £ 180 pRNLLSAILERME Yo
two or nore gmdsdimerdseadhynbkewpighicledisi Nnpamalentlodimentsn the treaged- dllgdation

configuration, .allow ng.for replacene or regeneratjon of one quard bed

while conti n&eﬂde‘fol‘f%regl%mraquﬁﬁ SC&SFCSB‘??E%‘E%g’iHSﬁd? é@gp?rp@éﬁ)ﬁé TOEPY-

necessary, PebMhining dofRRIME; LHE ppnkot! 18és! iarvthe egsioaikentsyMP00 ppm or less in

2010/ 039393PCT/ US2009/ 056011 to ag;szo_rber éo, tBe .al kyl ati %n feedftock

havi ng a r edatetembedimgais; Xhenm Pr [53% Yoyl other sMPedimenEy AN Rt 86 S Weat ed

via indirect y&eﬁﬁﬁeéﬁmﬂﬂ&té, Qa&?@ﬁfa%&@lﬁ%@ffsé gg-otlae[r%%hinﬁfntsl WRNreatddom
an

guard bed 20" rmay be recovered via flow'line ed to an

ol i goner i zat alipilatien ftedre@aersd ricapraressesaisctsed berein may inshide a0 aPpser 8 | n
the oligonerizati. . i f: i:

contact the 8@%5’?\:5#}) %g‘?%lg{? 1%é%hgfy%l‘f&g%,gm?’h@g{g%{yaggétgé? %ﬁlgrcéﬁl ydu?égg?yng

ol ef ibns Wi t?;;gﬂn_emleslb weget tothek eitn!?fbdiheﬁisne:rrdll.ggm?rw ].clesFm _y@mgw?bmbochmma,t eneoI
may be reacted in oli rization reactor o_form.i utene di ners an
trimers. [005%hAn 3 ¥ {Tgasﬁor iSgTe SPBPHENCRES fllfé[ﬁetapefi;%l%ﬁg fe fg cfrgegcr’r‘{e%%diati on

reactor 24, iaGhbeis&g disoRséd 1afrdin nidlyi igeai®s G1 pemyntloe 1dse sulflirp500l gpm bi lees 28 t o
al kylation unit 30. In _alkylation unit 30, the qlefin oli

| i goners and,
i so- par af f i n&? othge pmhedipspEa? HeBPM Priless 18 9Ar £ "’feé‘ésélépgéﬂ?mo?r Eé%lm
separately, Ry BRLGARMCAGC! 56 phinl db 1844l ihWiher eiboliiln®, RYYpht oRdselirf Slervi @
flow line 32, tf“lere y reacting the oligonmers and iso-paraffins to form an
al kyl at e pr odmbodin@gpisnt0 apmoprges; ih othes embediagntsy and APRY Atlpwrnyst othed vi a
flow line 34. .yl at e Cl . rec r | | g fed to
downst r eam p%@lg@shggtts?,%a% g’ﬁ%’”ﬁ‘gﬁg%%gsr ilﬁesgﬁ%eeﬁg]loﬁg’?enﬁ gi(:gt E|n!(’.)an@az;t gg}r’%?&g} ot her
processes. [f&d2mkkoRedevid pepcasses tdiscleseliheredy mdyeirelidiek@ 1 npareanal @ feepr esent
|i ke parts, a sinplified process f.low diagfam of, a,ptocess for treating an
al kyl ati on fQéIS%efqgtE?é %@cBF’Bi ﬂrg?etsﬁ) ‘Bn‘\PIJYB i F@ﬁ?@ma?t&c Fg(gé’amh& &rs }lns()t%er
iIlustrated. ehBoditeats€TOOGpiE R .ledsOinl S embeadimasts; 60 ppae oallkgsl at ethéeed in
wat er wash columm 14 to renbve oxygenates and nitrogen-contai ni ng
conpounds, the alkylate feed may be f via flowline 18 to catalytic
distillation reactor system 40. Hydrodgen may also be fed to catal ytic

distillation reactor system40 via flow line 42 [0028] Catal ytic
distillation reactor system 40 may i nclude at |east one reaction zone



44 contai ning a hydrogenati on catalyst. Concurrently in catalytic
distillation reactor system40, i) the hydrogen and the dienes in the

al kyl ate feedstock may be contacted with the hydrogenation catal yst to
sel ecti vel wdwdseggnate at | east a portion of the di enepct@so®ibistg, and
ii) the hydrocarbons may be fractionated from unreacted hydrogen and any
wat er entrained or dissolved in the alkylate feedstock fed via flow |line
18. [0029] Water and unreacted hydrogen nmay be recovered fromcatal ytic

di stillation frabpdinentyy 3y PRI EOT dessalt Bthef ﬁé@ﬁ%‘“fcf‘%éé:tlpoﬂpfl}i%n}e%\}\?l g 46,
vater and | i ghfpdunfleRe ahRONSHARY 148 irf QRURAS G SED BEcH Gila efiht bhds,
hydrogen, where the WO 2010/ 039393PCT/ US2009/ 056011 hydr ogen may be
recovered vi acach owa weight4®sisan sepue embodimgntsi tha tieaipd plkylatien (eedaecoyergdf | ow

| i ne 50, and hydr . f.hact | A i A j , at

| east a porti‘giﬁ P g&%ﬁ?@‘?&ﬁ% h%%“u@%ﬁ@?%?l'tﬁ%%rﬁg% F%&ywﬁts%gg?v/gbﬁ%}%%ar bon
fracti on haviingotherr @nhodatents; 236 ppanbeidss andthar eabodmentsj 100bpen o lessyigenat e
content may be recovered from catalytic distillation reactor system40 as a
bottoms fract B W%PdFPGW;Iq%n@“M’T I%F R 8 {elgkg%‘wptgnﬁgpplphcg IB%’HPO cf
fraction may ¢hisstifents;eid ppnd of 1e8wir bther ddbddaments;IREEY pptalor 0Rds e p&tankier24 and
processed as descri bed above. [0031] Referring now to Figure 3’1%(%]“(3 i ke
numer al s r epr@BRAMmenticaghhen & weight pas, pachew Joveighihasis; Thothenghbadiments
process for treating an.alk i fe(ﬁg,g a di RebI1R Ay

di scl osed her%‘?gé‘%ns&}n%g%rg{ng 6&1:8?1 t hi &r%%’odi&.l?rgﬁf : Q[fgic/)(f)foﬁm% cont agt of
the al kyl at e ¢ceembunds mey B9t bamedsenan therireated alkylation feed gk Jejestaiielmisd

ni t rogen: ai ni onpounds,..t he ;al kyl fe d, v l'i ne
18 to ca[‘g\(}gii c d?}g?t?ﬂ%gf’f’gnofé%gf &a%lé??i l-glrgr(li B).Eégﬁy%o%g%ljaﬁla%a (s%ésgg)rf ed to
catal ytic di sfrédtingt ArDrlliy®aioh Ofcedstadke ardopding aof trabodimeasts 6Asdle03 Ae@ah aisyt i c
distillation reactor system 60 nmay include at | east_ one reaction _zone 64
containing a Wﬂf%ﬁjeng’c \i’éfner_ﬁbcl‘id_élinﬁ%tt 2 dr&ﬁ“ﬁﬁ‘béﬁreaﬁbrff’gé’}? %‘_@rsgﬁzfn.’l and
Concurrently jgluaRadIYfiAsC ndiligdnts, | i88-hikBnds€akd AhpEitiet QAlding iohe tohenérgdifogen
and the dienes in the al kylate feedstock may be contacted with the

hydr ogenat i onnitragen-soatainipg sempeundy end/ongriesprieramay he contarted withgyatstofedof t he
di enes to ol efi i)+ & AP LOoRat.8Ghelaf R

unr eact ed hydir”(%g%?lw glrr% alr%i/m\/\)gi?%w&eg%%%al negtﬁo‘gﬁéﬁ%gg% f/rgﬁfo?lhﬂ?ﬁg glakyl att e

f eedst ock f eda pomioh bbthelnitneget8ontaddR3jovoendsand/on ok egeottes] ninycheageaveredy be

recovered f rOH]or%a\Evgtley twlas_ gc'ﬂ%%nlnl 143 tv{aoﬁow line 16. An alkylation feedstock having a

reduced oxygen and/or nitrogen content may be recovered from water wash column
14 via flow line 18.

[0024] The alkylation feedstock having a reduced nitrogen and/or oxygenate content
may include entrained or soluble water, which may be separated from the
hydrocarbons by contacting the alkylation feedstock having a reduced nitrogen and/or
oxygenate content with an appropriate adsorbent. For example, the alkylate feedstock
may be fed via flow line 18 to guard bed 20, containing zeolites or other appropriate
absorbents to remove water. Adsorbents in guard bed 20, or other adsorbents in guard
beds placed in series with guard bed 20, may also remove acetylenes, dienes, and
other components which may result in unwanted poisoning of downstream catalysts
or form polymeric materials on the catalyst surface. In some embodiments, two or
more guard beds may be placed in parallel or in a lead-lag configuration, allowing for
replacement or regeneration of one guard bed while continuing the alkylation /

oligomerization feed treatment. If necessary, prior to feeding the alkylation feedstock



reactor system 60 as an overheads fraction via flow |line 66. Water and

| i ght hydrocarbons may be condensed and separated fromthe hydrogen, where
t he hydrogen may be recovered via flow |line 68, an aqueous fraction may be
recover ed woaofoloass9s i ne 70, and a hydrocarbon fracti on REEWBMINEDdVer ed vi a
flowline 72, at |least a portion of which may be used as col umm refl ux.

[ 0034] A hydrocarbon fraction including heavy sul fides and ot her conpounds

boi ling in th f _CB+ or. C7+ h b . d f
catal y0i ¢ i 4t WPRET 8 EAIED SR BT NP POREG! ST G FRE 74 A

hydrocar bon temedtingy Haavbled / Beatios Bdirdit@Ba exoltingdin trarkxahangena®ed ni trogen
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system §002f] a si B&lugntfiomiguard ko 30 may pe recaverpe yist flow liggy23 and fed to an

2010/ 039393PCI/ US2009/ 0560 rtion. hey:side: df: fhen bg figd via
flow line 76%‘1E Och’)‘Tergtgér%rr?azcﬁr i gé\) éroélghg&%lgé %‘4%%%%%@@% ass rﬁgescri bed
above. The sblgomkrizationmyredcrar] Rleat flaust exaontibe, ofa ther blefiny @y contactathe4 to C5
cut, or a &4 to C6.cut in varjoys enbodi S. 00351 In..sqne odi ment s,
catal yst di sphsuperizationeialyy 62@?7&%&%#@%"&68%&’%%8%%%’ﬁhzgﬁlégl?%o{% shown)
wi thin catal y§h£ o @hgtlighRbisONFdreAample, $bbhtena Ay Heyreadied lndeligomerization

t hi oet herification functionali tg,. I n these enbodi nents, in addition to or
in lieu of bikagr ehéo fopmiwhulens 1igiers Hiddri@eSand ner capt ans may be cont act ed
with th hoet heri fi cat t I fhedz a8k LeRio0hat he

di enes iﬂm}er capf‘énlggs?oa glrtf%%hggﬁet guhﬁepgggo}n \?\Lhel coﬁgﬁagﬁﬁe sepa_tr%t ed from
the desired siclielisy the oldafmcdligopmessnohay de deeviedlost bmy28&at dlkylagonpartit Hhslnvi a

flow line 74. 036] A.igonerizatian, as descri be b : : i ed
Ut tor - exasYERoR iy T SRR ol Be S AR A prES ol an SEHta e AT He G
cation resinfalaby $edstotk befed isépabdtd1 i rghy boessactedpeith aafutic on hydrafiiories t hat
disclosed in U S Patent Nos. 4,313,016, 4,540,839, 5, 003?&24, ?nd

6, 335, 473, orciddedviadloxy ling 32, dhesely reagting the eligomegiandse-parpHios fo fampag 1y 5
vapor and a ljgui e i rE € Rkl MBylatidn" @kt 3007a HloNline
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(i soamyl enesB4. aatkyttmbiodacti maw be trecayered vimiflow kine 3fand fed de dovastiedn

n-ol efins, and nm sel ect|vel | QOLEL.| i mry ol igoner
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be ol i gquBz7)zed t Refepring @oWBtOFigit® A ewhdrarlikeohehérals ieprepmntlémepartsy be
oligonerized to forma Cio or, C15 tgrti ary alefin, and lgilxtur(f;s otf K

i sobut ene and@mEHisdRressss iy piesEm) 8t fi RFRFSS [Faleate dp HEYIRIQR Feedsack oy

Cl4 tertiary ,0lRdihpSo SHREHEmMeDaliscsed Utcn iDUllighatedubseauisnémbddinbiat i on,
these oligoners react with iso-al kane to form al kyl ate products, such as

i sooct ane, i Soltwvingeontagtaf thesdiodaip feed inpar Wesherodumn A4 fQremoye OX¥EEN¥sHect ed
ot - . . . © ced
reaction bet wee &éo%%n—%ﬁt%ﬁ{ﬁ%{cggﬁg?ﬁs({a?&hh %ﬁ%}a‘f@ﬂ:@d rﬁa?%e%% YRANdw line §8 B KE

into its ol eff'n corponen efins réacted to formthe
ol i gomer s r eaatalytict distilltion Seattdrasysteon 48. nblydrogeragiay. al¥h der Edutot catalytihe sane

product as alkylation of the no-gqlefin, alone with the additional benefit
of a less ex %@P’r‘r‘?"cre?ﬁ%rrsgf ma%kvﬁ fow lindaZ

atl on reéaction, which may require |ess

refrigergbign and CatdRelistBAG6E a0 bysteat 40 iy ahdiydeadtilest ofed@afipErbndi ment s
of the processes described herein may provide for, | OWFI‘. overlal.l ener gy
consunpt i on, 44ejoataimingy hndroeeyano &ﬁﬁ%’%ﬁ rﬁ%“’&%dﬂr?ﬁ?,y%%‘éﬁﬁ?rb??ca enes,
and i~ ul I ur cpme N@S) RNRYRbJAUE hZdiBksan BR!AlikyIate HedstBek Ragbt BontaGed
retreat nen (0]

g with the hydrogenation catalyst to selectively hydrogenate at least a portion of the

dienes to olefins, and ii) the hydrocarbons may be fractionated from unreacted

hydrogen and any water entrained or dissolved in the alkylate feedstock fed via flow

line 18.

[0029] Water and unreacted hydrogen may be recovered from catalytic distillation
reactor system 40 as an overheads fraction via flow line 46. Water and light

hydrocarbons may be condensed and separated from the hydrogen, where the

g



WO 2010/ 039393PCT/ US2009/ 056011 an al kyl ation feedstock. Advantageously,
enbodi ment s di scl osed herein may provide for the separation (decrease in
concentration or renoval) of oligonerization catalyst poisons and acid

consum ng GARIRAHASsf rom al kyl ation feedstocks. [0039] Adypntpgaesdsly, some
enbodi ment s di scl osed herein may allow for increased al kylation unit
efficiency, resulting froma decreased concentration of inert conponents.
In sonme enbodi nents, |ess acid may be consumed during the al Iatlon
reaction. Thehxdmgeeawdbeelfew@r@n\ey flowyling #%\inragpequs ARt aay a&‘%'??’efe

t hroughput for., glst; cng aﬁ'n]klyd ﬁ‘}tdr Hoﬂaﬁ:écﬁf)x? m }h& feBovetIS@e R lisd SNGY Mmay

also allow for use o atlon reactors for newly constructed
units. [0040]]éakﬂampnmalolfyvh1®om3' l:mbgctlasrmxlnrsn wiflosl osed herein may all ow for

no- 1 ongel1OBHl S0 vi A BVAHRch FRYLoREE Db parlief F Guich] Rt PLAMERReA? O

according to esnlgeiaEintent g RTEsbvERE Som cz{tﬂg»ﬁclammatmtre@todlsmémwrae
includes a |imted nunber of enbodi nents, those ski I n art, having
benefit of thé ogpmacirastiopeia fipw lingpyh off least & pogtion,p 8}’3 L@Hﬂ H‘B’%h‘ﬁ&y be

devi sed whi chy,dopDalq HE Baﬁvtmf‘erzgrfb toh@orﬁ&%ﬁo&fca&tbﬁ24) aﬁﬁta&eseecml deseibRd
Accordingly, the scope shoul limted only by the attached clains. WO

2010/ 039393PCioys2009/ 056011 CLAI M5 What is clained: 1. A process for

treati ng[(ﬁﬁl?l kyl aﬁefo rrr]mfger?odé ttgclklgur%r@r 'wch &gligé %fu}nrgﬁﬂs @éﬁ!ﬂs}éﬁtmﬁﬁe ﬂa?t@,' a
simplified process flow diagram of a process for treating an alkylation feedstock
according to embodiments disclosed herein is illustrated. In this embodiment,
following contact of the alkylate feed in water wash column 14 to remove oxygenates
and nitrogen-containing compounds, the alkylate feed may be fed via flow line 18 to
catalytic distillation reactor system 60. Hydrogen may also be fed to catalytic
distillation reactor system 60 via flow line 62

[0032] Catalytic distillation reactor system 60 may include at least one reaction zone
64 containing a hydrogenation catalyst in an upper portion thereof. Concurrently in
catalytic distillation reactor system 60, i) the hydrogen and the dienes in the alkylate
feedstock may be contacted with the hydrogenation catalyst to selectively
hydrogenate at least a portion of the dienes to olefins, and ii) the hydrocarbons may be
fractionated from unreacted hydrogen and any water entrained or dissolved in the
alkylate feedstock fed via flow line 18.

[0033] Water and unreacted hydrogen may be recovered from catalytic distillation
reactor system 60 as an overheads fraction via flow line 66. Water and light
hydrocarbons may be condensed and separated from the hydrogen, where the
hydrogen may be recovered via flow line 68, an aqueous fraction may be recovered
via flow line 70, and a hydrocarbon fraction may be recovered via flow line 72, at
least a portion of which may be used as column reflux.

[0034] A hydrocarbon fraction including heavy sulfides and other compounds boiling
in the range of Cg+ or C7. hydrocarbons may be recovered from catalytic distillation
column 60 as a bottoms fraction via flow line 74. A hydrocarbon fraction having a
reduced diene content and a reduced nitrogen / oxygenate content may be recovered

from catalytic distillation reactor system 60 as a side draw via flow line 76. At leasta
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al kanes, and inpurities including one or nore of butadiene, oxygenates,

ni trogen- containi ng conpounds, and sul fur-containing conpounds, the
process conprising: contacting an al kyl ati on feedstock containing at | east
one of oxygerwaiomszand nitrogen-contai ni ng conmpounds w tHCTVEEs2en/05601pr oduce a
hydrocarbon fraction having a reduced concentration of the at |east one of
oxygenat es and nitrogen- containing conpounds and an aqueous fraction

conprising at |.eas on_of

ni trogen- conPHigP gﬂl?oﬁr%o A dray %‘5’&?3 ¥ Vla\;\%%tw el?n ezégrr%@%%gﬁﬂ?toca

fraction havpngna pidsieé ds desigibed abdvieo rﬂ"lteOsxdEE dﬂlucmaﬁ m‘qtutfeocﬁzrréxampfec act i on
havi ng a reduced water content; contactjng the h rocg bon fraction having

aI reduced waPBRaBdn@ht Gte s SHb 8‘[460 6 PHIN BHOUSAIIRENS o first
ol i goner, ion r d
J [?) 1331, ﬁ'lag(ﬁ]rféé) %rn%?lﬁ‘iﬁgﬁ{lb%?ta&u 919%@& %ﬁ‘trk&?l?ﬁ ORL t4408S, tsRedn@act  at

| east a ion o act or uent conprising olefin
ol i goners; amicﬁ@mhnngmatshb\en)swltbmmatatytxordlstullamdterea@axcsy@temeﬂﬂt mabmclltd@ an

al kyl ation u 2,. The oce of . claiml rt er I si ng

separating t O%h‘qrﬁﬁﬁé‘?“s We B’nh‘g%ec?%m{-@@tgl 18]:4%@5{108 e, heHrg;Ir kanes,

and i so- al kapggadibye f Hyaﬁigb@mhl Qfiened - anfhencREPEAS Smay 4 aaomaatedf with hitie

conprising feeding the separated ollgomers as the at_ |least. a {gortlon of the
§

react or ef f| thieatheridigatiqn @qtféysmkwaat ptopast agertim ofthe ¢ieaes,angmeLaRIAnS i m 2,
wherein t hteegcﬂ-ﬂtt l‘?e%@* Qlﬂﬁ Ivﬂrcﬂtnﬁtl drste@Bdnt e déﬁﬁ%rsﬁfe'di’élv tasidH dndoner s

are conduc concu rent I'n a at tic distillation reactor system 5.
The process oécocéradainﬂgwwhdteénouomhelaaﬂdwhmﬂon f eedst ock conprises at | east

one of Ilght racked napht ha cu a C4-05 light cra ked napht. cut,

and a Ciogﬂl i ght 9 g‘a‘Bﬁré@ ‘ﬂ%p"r?t%écr@ﬁ? abgve, pay bs & %8 08’1’? PR "\?vtaiier ein

Ito Pe ol ef |P OF i tﬁcmﬂatg@ﬁﬁ ﬂ?hﬁbﬁﬁééoiaﬁﬂadid tatRmSresth calyss eitiodr éf staight.  The
ocess of claim erein the separating conpris cont.a

hydr ocar bon PRRAYPOTSAFHAR Biggh aasrté%&fg%PSﬁ‘il i Hg%[?%ﬁggﬁtgg{ @r?l \%f%f‘hgg%

adsorbent. 85 0hB8 2RI AAKSHSU73CHANM datal YREHiSHIutibR SeRHSH WAERIth&OWBIERS A

zeolite.
vapor and a liquid phase and a concurrent reaction / fractionation. Iso-olefins that -

may be oligomerized may include isobutene, isopentenes (isoamylenes), and
combinations thereof, which are more reactive than n-olefins, and may be selectively
oligomerized.

[0037] The primary oligomer products are dimers and trimers of iso-olefins. For
example, isobutene may be oligomerized to form a Cg or C, tertiary olefin,
isopentene may be oligomerized to form a Cjg or C;s tertiary olefin, and mixtures of
isobutene and isopentene may be selectively reacted to form Cy, Cy3, and Cy4 tertiary
olefins, among other products. During subsequent alkylation, these oligomers react
with iso-alkane to form alkylate products, such as isooctane, isononane, and
isodecane, among others. Instead of the expected reaction between the oligomer and
the isoalkane, the oligomer is cracked into its olefin components, that is, the olefins
reacted to form the oligomers react with the isoalkane on a molar basis. The result is
the same product as alkylation of the mono-olefin alone with the additional benefit of
a less exothermic overall alkylation reaction, which may require less refrigeration and
a lower energy cost for the alkylation.

[0038] Embodiments of the processes described herein may provide for lower overall
energy consumption, separating nitrogen-containing compounds, oxygenates, dienes,

and sulfur compounds, and oligomerizing a portion of the olefins as a pretreatment to
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9. The process of claim1l, wherein the hydrocarbon fraction having a
reduced nitrogen concentration further conprises dienes, wherein the
separating conprises: feeding hydrogen and the hydrocarbon fraction having

a reduced GpHeADHI3é3I ON to a catalytic distillation reage@russnnsbni
conprising at |east one reaction zone containing a hydrogenation catal yst
formed as a distillation structure; concurrently in the distillation colum

reactor system i) contacting the hydrogen and the_ di eng?1 with the |,
hydr ogenat i ona#lk¥etjen feedigckpyAdvantagspusly imBpdiments disgosse hewipanayPI9¥IdE| on of

the di enes ang, hd0G6RA0H PakRAEE Bl @htdhtrati®8r removal) of bligdrhé@fzhiignadialng t he
resul ting hydrocarbons fromthe water; recovering the water and unreacted

hydr ogen as apoiswnsrahéadd consamingeempoundsieam agylation edssepkbon fracti on havi ng

a reduce isne and .a reduced water n t I ] ion t he
orocess TURMer conPrligient slfh HofaReEShiSkhathatp huf bR bhREUCT | 00
fraction havi ggyRtisedute dfi@émy, qesultng ftom t Hedecmaseic icomgniration fof r giert

ol i goneri zation reacti on zone.

10. The pragess of claimy,. erein the
hydrogen is f&npenentselntsamg ‘3}?‘?‘@”8‘?@%%* aflaé‘??yrbééef‘%‘?“eg]fé‘{%%é’ﬁﬂ%t‘[oﬁe at
| east one reaghifh. ZPRE inchdased\b@icRhEy a9 MG RF dfdieRed FaGlor Arotigipun Gra
reduced nitrogen concentration is fed to the catalytic distill ?ti on reactor

syst em above eHeting alkgation swetorseadite dacreasa efficlenplampy gtsasdloyr 1z use Afy
wherein the h¥xﬂ£l%93ﬁégf?iﬂoﬁ FedGiots40r RAMY R0nsBruldUmRd ni trogen concentration
further conprises di enes, nercaptans; and other sulfur-containing
conpound§004dier ei nAtiidosdiyarsati ngmiowiiperits alisclosed herein may atlow for use of

existing or stranded equipment. For example, MTBE production columns no longer

in service may easily be converted for use in treating the feed according to

embodiments disclosed herein.

[0041] While the disclosure includes a limited number of embodiments, those skilled
in the art, having benefit of this disclosure, will appreciate that other embodiments

may be devised which do not depart from the scope of the present disclosure.

Accordingly, the scope should be limited only by the attached claims.
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f eedi ng hydrogen and the hydrocarbon fraction having a reduced
concentration to a catalytic distillation reactor system conprising at

| east one reaction zone containing a hydrogenation catalyst forned as a

di still atiwo2storoamsbsir e; concurrently in the distillati ®dCTAsRMSEACt Or
system i) contacting the hydrogen and the dienes with the hydrogenation
catal yst thereby catalytically reacting at |east a portion of the dienes
and hydrogen to formolefins; and Irqiﬁ ractionating the hydrocarbons from
the water; recovering the water a 4 cted hydrogen as an over heads
fractlor\%vh %axgglng a fraction conmprising C4 olefins as a side draw, the
process ftur conprising: feeding the side draw as the hydrocarbon
fraction hia.vuﬂng>rcﬂ:e$sefbml(m:ri«itn@'raerallqoatttoanfeedlmckhmz)mmmltrgcmlrsﬁl‘gi |n|°a1hanfes r s0-

ol i goneri zati reacti.on zone. % $$ 19 mlll,l

conprising r &EEUEy @AY GPYRNES JRdPgBe OPF;J?E{?%F] ?o feéll ’n%xyﬁ3 e §1ftr°§eportion
of the sul f urof@itin RipBusR AL ETE-Ehtanib téBpEnts, dled prodess danpribitg: pr ocess
of claim 11, wherein the hydrogen and _t he hydrocarbon fra%ctlon havi ng a
reduced concenteontacting ap calkletioano feedsiockacontaing a4 least |ang of oPxyEEREESOMMGSy st em
bel ow the at |eas 1tﬁ>g§ n-E&if&ihin gr&oﬁl Binds ¥th WAer B ﬁﬁl&ﬁ&é a¥ydfdcibBh Fhetigpher ei n
the concurrently er conprises contacti ng ner cap tans and t he di enes
with a thioetherihadag & oeduced eoingerttratipre pbthy atla@SéIOyQ bﬁ@zmgynatféa@@d infirpege- | east

a portion of the dienes and aptans to heayv

process of claim £901 WPBWOY’}% aﬁ%ﬁ BHEYS @acc%n f’%ﬁor?li(ﬁﬁl%aft I gtﬁ%gqrg%%ot?he

heavy sul fides. léhe a%ldaﬁt%e%soiygkmttésebaﬁlnﬁtgogaﬂ-caxhthmyigabmpnuﬂd%edst ock
urjties in

conprising ol efins, n-al kapes kanes,. a
or nore of but aﬂgpgﬁ%ng B ﬂxgttggﬁych'p ta)é]efﬁachon navmg reduced concen %aH

produce a hydrocarbon fraction having a reduced water content;

ng one

contacting the hydrocarbon fraction having a reduced water content with an
oligomerization catalyst in a first oligomerization reaction zone under
oligomerization conditions to react at least a portion of the olefins to form a
reactor effluent comprising olefin oligomers; and

feeding at least a portion of the reactor effluent to an alkylation unit.

2. The process of claim 1, the process further comprising separating the oligomers from
the unreacted iso-olefin, olefins, n-alkanes, and iso-alkanes by fractionation.

3. The process of claim 2, further comprising feeding the separated oligomers as the at
least a portion of the reactor effluent fed to the alkylation reactor.

4. The process of claim 2, wherein the contacting to form oligomers and the separating
the oligomers are conducted concurrently in a catalytic distillation reactor system.

5. The process of claim 1, wherein the alkylation feedstock comprises at least one of a
C4 light cracked naphtha cut, a C4-Cs light cracked naphtha cut, and a Cs-Cs light
cracked naphtha cut.

6. The process of claim 1, wherein the olefin oligomers comprise dimers and trimers of
an iso-olefin. |

7. The process of claim 1, wherein the separating comprises contacting the hydrocarbon
fraction having a reduced nitrogen concentration with an adsorbent.

8. The process of claim 7, wherein the adsorbent comprises a zeolite.

9. The process of claim 1, wherein the hydrocarbon fraction having a reduced nitrogen

concentration further comprises dienes,
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cont ai ni ng conpounds, and sul fur-containing conpounds, the process
conprising: contacting the alkylation feedstock with water to produce a
hydr ocarbon fraction having a reduced concentration of at |east one of

ni trogen-cw@;ﬁ?m3ggscorrpounds and oxygenates and an aqugepEslbastdiPn
conprising at [east a portion of at |east one of the nitrogen-containing

conpounds and the oxygenates; feeding hydrogen and the hydrocarbon fraction
having a reduced concentration to a catalytic distillation reactor system
conp[|3|n? at gaaakhngemmemﬁhgomnmmme contai ning a hydrogenation

catal yst forned as a_di.sti]lation stryucture; concwrently in the
distillation col um feg Bgo*‘y@%ef’eﬁpéi ﬁlecgﬁ‘ﬁgﬁﬁré}%%ﬁ‘f OIP‘uy%arvgger}ii Ledregde
dienes with the hydrogepach@stionaioad ¥athlytib listilyticinteatipt sgsddnh omeisihg g at

| east a portion of the dienes and hydrogen .to form ol efins; apd i)
fractionating the hydr deaskansaeactippaonerrentzaing a hydsogsnaiqnfatal L IafFmed fS &ngd
unreacted hydrogen as p:A¥&l\@@d8d;raction; recovering a hydrocarbon

fraction having a reduced dienes concentration as a bottons fraction;
concurrently in the distillation column reactor system:

i) contacting the hydrogen and the dienes with the hydrogenation
catalyst thereby catalytically reacting at least a portion of the
dienes and hydrogen to form olefins; and

ii) fractionating the resulting hydrocarbons from the water;

recovering the water and unreacted hydrogen as an overheads fraction;
recovering a hydrocarbon fraction having a reduced diene and a reduced
water concentration as a bottoms fraction
the process further comprising:
feeding the bottoms fraction as the hydrocarbon fraction having a reduced
water content to the contacting in a first oligomerization reaction zone.

10. The process of claim 9, wherein the hydrogen is fed to the catalytic distillation reactor
system below the at least one reaction zone, and wherein the hydrocarbon fraction
having a reduced nitrogen concentration is fed to the catalytic distillation reactor
system above the at least one reaction zone.

11. The process of claim 1, wherein the hydrocarbon fraction having a reduced nitrogen
concentration further comprises dienes, mercaptans, and other sulfur-containing
compounds,

wherein the separating comprises:
feeding hydrogen and the hydrocarbon fraction having a reduced
concentration to a catalytic distillation reactor system comprising at
least one reaction zone containing a hydrogenation catalyst formed as a
distillation structure;
concurrently in the distillation column reactor system:

i) contacting the hydrogen and the dienes with the hydrogenation
catalyst thereby catalytically reacting at least a portion of the
dienes and hydrogen to form olefins; and

ii) fractionating the hydrocarbons from the water;
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contacting the hydrocarbon fraction having a reduced diene content with an
ol igonerization catalyst in a first oligonerization reaction zone under
ol i goneri zation conditions to react at |least a portion of the olefins to

form a reagbo@oioaiBédesient conprising olefin oligonmers; angt@asiongsoai | east a
portion of the reactor effluent to an alkylation unit. 17. A process for

treating an al kyl ati on feedstock conprising ol efins, n-al kanes, i so-

al kanes, and inpurities including one or nore of butadi ene, oxygenates,

ni trogen- cont ai ni ngeexyapedithd svatesapd suedated vdrresn as ayovsshegduliapsions he
process cohpri si ng. r‘éé’%ﬁlﬁéﬁgctf?ﬁ%oﬂaéhéfihgb' BEﬁh?&dﬂi&’&&&aW th water to
produce a hydrocar boR Fract on having a reduced concentration of at |east
one of nitr ogenthe pricessfurtigr canpigingls and oxygenates and an aqueous fraction

conprising at |east ortion, of the nitrogen-cantaini ng conpounds and the
oxygenates; feeding tﬁ‘ifﬁﬁ‘% _ﬁ‘dgyf{ﬁa‘fﬁét}prggﬁ'fb% af’tt“&’ciﬂar ”h%f‘_ Wattla duced
concentration to a cat glntdrt fo Mk SbthdtbiPR fifse BRsHherPHBIERAGRARAS ! Ng at
| east one reaction zone containing a catalyst fornmed as a distillation

struct ur e; 13dieuproesss [of glaimt Aé, dirger |OBPHBAS CEQYiFing cabydpcashan Spptiqn
contacting tREmBYCRPULNAND bifofl! ANES. Mitleddifin R AntRlnddal S¥ottoms
y reactrng at le the S

catal yticall st a portion o ien and hydrogen to
formthe corfmstmndi ng ol efins; and ii) contacting di enes and nercapt ans

with the c st there tal ytical reacti at. | east .a portion of the
G enes. and!irdtE REEROTEGM Tt hsby R b and Ik lnacPh sReRP ke

resul ting hydéduead Esaentfatiomatded Watier catalgivodistliatign tdactonaysesm beldwuthe eact ed
hydr ogen as an overheads fraction; recovering a hydrocarbon fraction

conpri si ng tﬁ@asmwacgemm%s_ and ot her sul fur-containing conpounds as a

bot 1 Oms ' B¢ k8 brolof AGRY #1. Whkrfin IEAEARAREAY fubRer {ibrised Boridetifg thet
mercaptans and the dienes with a thioetherification catalyst thereby catalytically
reacting at least a portion of the dienes and mercaptans to form heavy sulfides.

15. The process of claim 14, wherein the bottoms fraction further comprises the heavy
sulfides.

16. A process for treating an alkylation feedstock comprising olefins, n-alkanes, iso-
alkanes, and impurities including one or more of butadiene, oxygenates, nitrogen-
containing compounds, and sulfur-containing compounds, the process comprising:

contacting the alkylation feedstock with water to produce a hydrocarbon fraction
having a reduced concentration of at least one of nitrogen-containing
compounds and oxygenates and an aqueous fraction comprising at least a
portion of at least one of the nitrogen-containing compounds and the
oxygenates;

feeding hydrogen and the hydrocarbon fraction having a reduced concentration to
a catalytic distillation reactor system comprising at least one reaction zone
containing a hydrogenation catalyst formed as a distillation structure;

concurrently in the distillation column reactor system:

i) contacting the hydrogen and the dienes with the hydrogenation catalyst
thereby catalytically reacting at least a portion of the dienes and
hydrogen to form olefins; and

ii) fractionating the hydrocarbons from the water;

recovering the water and unreacted hydrogen as an overheads fraction;
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contacting the side draw with an oligonerization catalyst in a first
ol i gonerization reaction zone under oligomerization conditions to react at
| east a portion of the olefins to forma reactor effluent conprising

ol efin ol i g%y §0308¢3d feeding at |east a portion of thepgpgicesnskbfil uent to
an al kylation unit.

recovering a hydrocarbon fraction having a reduced dienes concentration as a
bottoms fraction;

contacting the hydrocarbon fraction having a reduced diene content with an
oligomerization catalyst in a first oligomerization reaction zone under
oligomerization conditions to react at least a portion of the olefins to form a
reactor effluent comprising olefin oligomers; and |

feeding at least a portion of the reactor effluent to an alkylation unit.

17. A process for treating an alkylation feedstock comprising olefins, n-alkanes, iso-
alkanes, and impurities including one or more of butadiene, oxygenates, nitrogen-
containing compounds, and sulfur-containing compounds, the process comprising:

contacting the alkylation feedstock with water to produce a hydrocarbon fraction
having a reduced concentration of at least one of nitrogen-containing
compounds and oxygenates and an aqueous fraction comprising at least a
portion of the nitrogen-containing compounds and the oxygenates;

feeding hydrogen and the hydrocarbon fraction having a reduced concentration to
a catalytic distillation reactor system comprising at least one reaction zone
containing a catalyst formed as a distillation structure;

concurrently in the distillation column reactor system:

i) contacting the hydrogen and the dienes with the catalyst thereby
catalytically reacting at least a portion of the dienes and hydrogen to
form the corresponding olefins; and

ii) contacting dienes and mercaptans with the catalyst thereby catalytically
reacting at least a portion of the dienes and mercaptans to form heavy
sulfides;

iii) fractionating the resulting hydrocarbons from the water;

recovering the water and unreacted hydrogen as an overheads fraction;

recovering a hydrocarbon fraction comprising the heavy sulfides and other sulfur-
containing compounds as a bottoms fraction; and

recovering a hydrocarbon fraction comprising Cs olefins as a side draw;

contacting the side draw with an oligomerization catalyst in a first oligomerization
reaction zone under oligomerization conditions to react at least a portion of the
olefins to form a reactor effluent comprising olefin oligomers; and

feeding at least a portion of the reactor effluent to an alkylation unit.
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