-1- OLEFIN FEED PURI FI CATI ON PROCESS FI ELD OF THE | NVENTI ON [ 0001] Thi s
invention relates to a nethod of purifying the olefin feeds used in an

ol ef i n comoensi/Ems7er ocess and to the conversi on process Pairtus2einssiseed
purification. BACKGROUND OF THE | NVEh[ﬁI_OV [ 0002] US Patent Application

Publ i cati on No. 2006/0194999, entitled "Gasoline Production by Aefin

Pol ynmeri zati on" describes a process for the production of high quality

hydr ocarbon fuels in the gasoline boiling range by the pol ynerization
(actual ly, oligonerizayi eriRIEFOBPURNECLTTONIRGORYZat i on” is often used
in reference to the process) of Tow nol ecular wei ght olefins, principally
olefins fromFCC fuel gas, mainly ethylene and propyl ene and possibly

but ene. [0003]US Patent Application Publication No. 2006/0194998, entitled
"Process f oFIRNERIOE THIGAINVEHNTENasol i ne wi th Reduced Benzene Content™
describes a process for the production of high quality hydrocarbon fuels in
the gasoline boiling range by the al kylation of refornmates and other |ight
aromati c refonery : £ j £ i | efd Thi.g refornate
al kyl ation @ng]ess%ssﬁggn@g%}alﬁ%%% ﬁtﬁ? {«’12’?8\“‘3@{? t(})]lgiog%ﬁrrﬂ;%iegsé{tﬂlegn process
as descri be amoldEnRatneatsidioproéess 2mdo@d2thendontytethn” fsasedsi weh o diedt | on by

A efin Polynerjzation with Aromatics Al kylation" where the oligonerization
is conbi nedp‘irﬁlc@rHPlfl- with the reformate al kylation. A variant of the process
is described in US Patent No. 7,476,774, entitled "Liquid Phase Aromatics

Al kyl ation Process” in which the alkylation is carried out in the liquid
phase; anotwwmm ation is carried out in the vapor
phase is - 2- described in US Patent No. 7,498,474, entitled "Vapor Phase
Aromatics Al kylation Process". Operation of the process with high | evels of
benzene is @002y i b&il iMutddS RppldutioAP PLbliaition NNND . 2008/012098% Sentttedi t | ed
"Process for_ Maki n%éHi gh Cctane Gasoline with Reduced Benzene Content by

Benzene Al kyFaeling Paedugtign byeRidiePolymirsization” dessebes 8 prefssy dotothenhi ch i s

her eby inco ddn.it t] rei s i.fLgal.ly. rence.
[0004]In c I@g{rll(?lfogln%fl ﬁ%# é]fs“l Pﬁtgo %dg%éééﬁbﬁzﬁeﬁolﬁggg fgéeog%gs%tl lﬁ}ég I(t:agl glbgst is a
sol i d phosptheri pogaictizamdral y@ttuatgle byigsoehia@nphaihbash c thei dteom

ki esel guhr but a siaglni ficant inprovenent in the process is achieved as

descri bed i PobangigaEan” Kpplte 4sgdoin migEReEato; be Mecessboblor oxdedlay using a

zeol ite catalyuat oIk epARLYR! oldifis WA el BRLNANG, cADKGRTnal SPA
catal yst and the zeollite catal ysts are prone to°podisoni'ng by trace
quantities frppyehewel sossivly bosh@m nants such as acetonitrile (ACN), am nes,
sodi um whi ch may be present as carryover fromthe FCC or which are

i ntroduced during caustic and water wash steps used to purify the feed. The
zeolite cat@oysts U maw APl&HtiohhR0blidaéioPRoC al0@bye D498, EdiRled

neverthel ess are sensitive to organi ¢ conpounds with basic nitrogen as well
as sul f ur - caneegshifeigMakienHigh Ortang Gaspbne fatheRedused BeageneoCpetgde t hese
materials priQr. to i t i i i [ ed cat al yst
life is to éggé?(%’eacf@égsbﬁéltghhe!bﬁoé)‘#]éégg{ggfhf@a §+aﬁg‘6ﬁ8¢‘}°§%‘{[’9§)§ﬁ%$g’c%§ s and the
reformate apdplind bOlnP OGRS MBiatilylaic dotkforfiubs wnadiiandighehenied to in
this application as olefin conversion processes. [0005] Scrubbing with

cont am nant reflapyvsdrcams suds losy aiwlesylag mght(p,lefpyEA This reformate alkylation

process may be combined with the olefin oligomerization process as described

in US Patent No. 7,525,002 entitled “Gasoline Production by Olefin

Polymerization with Aromatics Alkylation” where the oligomerization is
combined in unit with the reformate alkylation. A variant of the process is
described in US Patent No. 7,476,774, entitled “Liquid Phase Aromatics
Alkylation Process” in which the alkylation is carried out in the liquid phase;

another variant in which the alkylation is carried out in the vapor phase is



(rmonoet hanol am ne) or other am nes or aqueous wash liquids wll normally
reduce the sulfur level to an acceptable | evel of about 10-20 ppnmw and the
nitrogen wo 20rizse87Bevel s at which it can be readily tol ecatusdoiodbishough
activity benefits are achieved by the yse of |low or very |low water |evels
in the feed, the zeolite catal ysts are“not otherw se unduly sensitive to
water, making it |less necessary to control water entering the reactor than
it is with RRAMY S UPPiks RA 74684780k RACAYRLoFSPhad@ea diRhidsequi re the
presence of water in order - 3- to nmaintain activity and therefore the
feed nmay beAtkylawnbborss”.epaniiog of tlee process Wwoh hegtahgpkls, oftleenbedcoiy 200 ppnw
wat er or |ower,. e. g. | ow 50, or..even 20 | p conyentjonal SPA units,
the water CURPARET B e naBRISHEn pEon P A bt e G0 POoBB0 Moy a
conventi onal,RRer AtINOcLAENGRiHE Ssit] RedAdROBAnaEdntrdtYhyMYehsoneat the
sane time, retaining catalyst integrity. The zeolite catalysts, however,
may readi | yAtlylaoat & HighhBeneaw elonvefsiamt the dipclosuratduvhith GO hembyw wat er

al t hough | evel s above .about 800 mw reduce activity, depending on

t enper at ur eNCGIRGEIEd Ny e@BFR%g?@EP ?B‘?F‘?’%,Xuif ﬁ?ér%tg@PFen feed may contain from
300 or 500 to 1,000 ppmw water, although 300-800 ppmw shoul d be regarded as
a wor kabl e nge for activjty wth existing.feed treatpent ui.pnment .

[ 0006] The Jit a?@wapﬁelﬁ@aalpmeﬁp QIELOPIIZB PROERI GPS (CB Y bab for may be

desirabl e Sédﬁ?ﬁp&@@g&r&f é.c'i‘&%é&afg??%d&% tsgg%ﬁ%\/h?{%@ﬂklﬁ@%ﬁioorf;ﬁfégﬁ% fOn units

(as distinct trochemc unit fe are itnvaria igh purity
feeds for wvhitchsigoifgasr thjpedementrieghé mpecbessreyadhdaredaascdmt@adnantScont ent

especially of polar, catal . poi sons t he pol ar or.ganic nitrogen
and or gani f@@ﬁfépplwﬁ%ﬁh@@?atm B ?%547@@?4%53@% NP REAAEICARYH yst | fe.
The use of Lt - ] be
readily reg@%ﬁ’g@ggﬁﬁ@%@g%ﬂ;@éhs(;%tg;t% igto)lﬁ%gp?&gﬁ% E?ﬂtﬁy\?g%&g{ésposed of
on a once- tteobiteg batblysissare i momo terglolispningene draas qahastitiab{ppm hevehs wifi ng

extended cycle duration for the actiye zeolite catalyst. [0007]Wile a
wator wash SCERNARES| YEht 8 PEHEVETBaAENN ERRFENSA IUEbrW}Hi[’H At Pesuch as
am nes, |ar ) L : : i - fead purity
presenting o%&gﬁ%é‘@%}?{)%mﬁﬁn t gévis/g{sl%ql %%1?{5}9&,[11%\5?73%?\5%‘86@‘%%0 aa‘illaso in the
di sposal ofwateewasnstapd msetled pustiethedbeder Thdheeohis tatalfste ateemopr wbhigm i s t hat
excess |l evel s of gva er Lyn 1tBhe feed n@y depress the activity of zeolite
catal ysts ofanfl ¥lird cRaset Bt panewriarlpst e sPRYtire (o Heyis CHREgYHE on and
conpl et e i naghiyatd ﬁﬂrogfenteﬁe\x%ﬁt% Yifur- d?l'iaiﬁ'lﬂgsgrgﬁﬁ’i%§.onﬁ’ ﬁsf gefbfore 4-
purification Is an inportant factor in the process regardless of the

cat al yst acpraferteyd toseadoveSUbAdRYteCRls Titor tdNbiEREh O 1@ o8 kCaaventnioifal | y, t he

wat er used for ed washi.ng. in petroleumrefineries is hoiler feed water
whi oh cont aPEdsd raaGEst i i Pebe exPRSeh diatan dhe &E%flm Qﬁgﬂ@%z@w@n

scavengers yRiCakl {0, b r i i | ot her

equi pnent Iglrroltg ?S%fagfgmﬁ%g%gdgg%% saﬁla‘lﬁ?hﬁgh&g c}gl%éllrllg?e Igggﬂbgdqsﬁﬁ?gﬁﬁgr s in hard
wat er ar eassefgriedadjim gtieamplicstierdgeolefimdotvensiet procésses.- corr osi on agents are
typically nitrogenous basic species while oxygen scavengers may typically
be tannin or sulfite based. The additives used for pH adjustnent are often
al kalinity @gests Sorubbirgewithken@hfieait rehoadivetishys suthtlecabetd MBAer, for

exanpl e caustic or caustic/pol yner conbinations. Anti-foamng additives are
typical Iy |GH019sheedlpaYNgIetTgMheT NRines -EAABPS Doty Herkls e & e et her s
of ethylen i p I i I | s enC it S may be
based on pﬁrggg egﬁaessrug@léo ;ﬁgé?d%rc Qgh%lg%?ér?\aotsfi %b?ug? g%gtﬁé}qiwo%gg have
found that wavpantoytraceddvdiobl whicheéechmid eadig dltiateds Adtheugeanivitgund t o
have a del eterious effect on the zeolite catalysts that may be used in the

ol ef i n convRsnsfibrepetiessddy: the yse g loMcon ety 19w tvabgdevabaiddle fessh econpounds
often used 11?&‘1’:&'139&%9?!11%@ AR &{dﬁgr géh fhe ACLdes! hﬁﬁingfi&'wyé" and ot her
zeolites used Int ol efin conversion an eactivate it qurckly. Al though
t he poi sonimgeshfyecd cohtrbhevareodritéringralye beactoeniban ar s anich S®palhas.of bei ng
reversed by hydrogen reactivation at el evated tenperature, the reactivation
procedure rgf %%ﬁApﬁhs&ﬁelﬂ%ﬁtab@t Beesshab peririrevihe Rreserced rsBefua it ddownt i ne
and econom ¢ | osses.



[ 0010] According to the present invention, an olefin conversion process in
which a light (C2-C6) olefin feed streamis converted to a higher boiling
product iwotzhe/igessel i ne boili ng range by pol yneri zat i onpor/tskkiploaisson of a
| ight aromatic - 5- conpound (rmnocycl%c) uses an intermnedi ate pore size
zeolite conversion catalyst to effect the conversion. The olefin feed
streamis washed with water prior to the conversion over the zeolite

catal yst usiongai@lif actitief ahél? tﬁéreﬁreihebﬁseh%ai %@%ﬁe&ef@t@déﬁtérv@gstheespem ally
basi ¢ ni trogenous conpounds. ED DESCRI'PTI ON A efi n Conversion
Processes [mﬁtlﬂermnpﬂ@mhelomZé)‘()ppnwmafteraatlownr prEobelsw Jhgr eb/enappl ied to
purlfylngthell ht ol ef.iin feeds an rocess in chthe %lsiareto
et /11 3ok PRy pilE SRR Pty (o et SRo v Sohobds b

especi al |y gorgdd ﬂo@eoﬁod@nﬁ@ta@wﬁ&mumﬁ ogee%ﬁgtte@%érmfuk&%f QbqRh@RCESS s
particularly applicable to the purification of t olefin teeds which are
to be used aqmvayl'ghﬂreratzdtel eam¢ (tum glremlmhgdmbdwtbmmntﬁsp@he azleb}ytef ractions

boiling inth asol i ne b0|I|n al kyl ati on of ormat es and
other "ar onetatd Ao iar Sk el Sk RishgaiSel Sl bt a8rd AbSHor | ng
range fractigng ?%W‘Wﬁt%ph'l@tﬁﬁlﬁﬁ%%ﬁ‘@oo@@'ﬁB@lﬁtSvOOtﬂi‘)‘ﬁlvP'Erfh@%&ﬁ&rhcﬁfntﬁUrfene by

t he al kyl ati’on of benzene roduction of ethyl benzene by the ethylation
of benzene ddpehdieg oyl engeratine. pruh.uoztflﬂonomfertséammm tHe dlehu doal byt he

al kyl ati on of henz en it - bu e. Process ki nd are descri bed,
For exanm! ittt AR gy Bl hio LD Sisarnticmanie s 1 ORI PR3 602009
(Aefin d '199%’%’ ak R hé"&) wol%a%le PR Nor Péélﬁkritg%itﬁ’rbxmlngzﬁg@/ HLA4SA8
(Reformate Al kylation); U S Patent No. 7 474 (Vapor Phase Reformate

Al kyl at i on)equllprﬁentPat ent No 7,476,774 (Liquid Phase Reformate Al kyl ation);
U S. Patent No. 7,525,002 (d efi n Pol ymerization with Aromatics

Al kyl ation); US Patent Application No. 12/720,345 (Reformate Al kyl ati on
wi th Hi gh B&6Gehe Jhowse st a)tg)lardl]beﬁ priaattceﬁte de 88808 wi¢rCenetoe nfaydduct i on)

Uni ted States. Pat ent : 9306% é | benzene Producti ng and S. Pat ent
No. 7,671, 2Rsirablersirfisciie grfigsrysised Soale%@m%rélafzreﬁeﬂ tog PINRTS Perse Bnce is
made for de t

speci fi cal l%%%o?ﬁ%@?gﬁéﬁﬁg%%&f%%téﬁzxihééhgﬁtt%ﬁpgfrf/a% yﬂli‘éh ere ce ere. These
- 6- pat ent frahichoubguadbed bsrequiteat) nhrezrlmmrae:optmahwtemﬁept aspecatlg ot her

processes for these and other reactions usin t olefin feeds wth these
and ot her c¥-RUHAYY PRRENDLHER a%&}@amj%rt%rg DIREDIERENH plication

of the presgpt, Rl Whibhid fob B QuG1ysS1i QE MRA ofAPRleh ble to all
such processesp a efln1 Feeg ?g%l%} g&]l ?ght gls ?lﬂzns use Oas teeﬁé?reed in the
present ol edatalyscanvie guerd ixdmasoeswardh cuor baldadilpbtgineededin swmgeat al ytic

cracki ng of petrol eum feedstocks to produce_gasoline as the major product.
The cat al yt?YG?ecPQEWIHB D @egaﬂvaléfuéfswsqﬂ of K ﬁoPlPﬁeoﬁrcmgg Base%t Sl ytic
cracking (F g ﬁis s| RE95 QH?QEshhhg%xf%Bdéd e 8’+1§{A% rdfie Y&l as

ol efinic gasolin aby pr o ucts such as cycle ol are thensel ves
subject to imﬂuémmﬂyﬂflnlng operations. The ol efins mhlch are primarily
useful in the present process are the lighter olefins fromethylene up to
butene (C2-C4); although the heavier C5+ olefins nmay al so be included in

t he processj0og7] t hayhitarn genar alakly becfifaitior por atradvaibasict hifrogahast he
gasol i ne product. where they provide a valuable contribution to octane. The

ol i goner i zatANGHNIRARS SEFl AFEENGY, Q%gatquaﬂtltﬁsoeex SBs AREESAYpEr 2 Yeeadi |y not
only with a p&@% I e d ovi de a
val uabl e roﬁegﬂfto ﬁagﬁeﬁco vgr sflg#}go?lot hi's cr E?pr‘l%l gr; %r@ogtagﬂtﬂs%rg{sdem red
gasol i ne pribemetises baralsdirs theedismsalast el donasnihied wateraadier ak@imlagii 1 ity in

| arge quantities in_a refinery, mxed olefin streans such a FCC Of-Gas

streams (tyPRe@ry probie d M Freessyiexse of prapy e %?ﬁé Bt dpRISYS HSy be used.
A igoneriz Oof¢t I f td ng process
provi des aae}cﬁtﬁ’zﬂ I)fr OzE{S%t@?th? g?érogng] dé] ac{ag&%f@% ?l};%epro glél!tns whi ch
are so hi ghdiyincsgsatioalind cbmpmSQiammtfdhmﬁthéﬁthb/awE@mhﬁse efasby, fgedg poi nt
and octane while reformate al kylation with propyl ene and but ene provi des a
route to the high octane aromatics nostly in the desirable C and Cl10
boiling range. Besides the FCC unit, the m xed olefin streans may be

obtai ned from other process units including cokers, visbreakers and thermal
crackers. The presence of diolefins which may be found in certain refinery
streans such as those from - 7-



thermal cracking is not desirable in view of their tendency to form high
nol ecul ar wei ght pol yneri zati on products which indicates that their renoval
in a di olwbizntigapsrsati on unit is preferred. [0013] The cecpaseeiooss3of two
typi cal FCC gas streans is given below,in Tables 1 and 2, Table 1 showing a
i ght FCC gas stream and Table 2 a stréam from which the ethyl ene has been
renmoved in the gas plant for use in the refinery fuel system Table 1 FCC

Iii ght Gas ShraRAicRTPaRepoant Pedtor W¥Pkhe Bf‘c?cessﬂ#éé‘%ﬂﬁeé@f §relca%19§’tl ene 0.7

actually used.

SUMMARY OF THE INVENTION

[0008] Conventionally, the water used for feed washing in petroleum
refineries is boiler feed water which contains various additives: anti-corrosion
agents and oxygen scavengers are typically used to inhibit corrosion in boilers
and other equipment, anti-foaming agents to inhibit foaming, scale inhibitors in
hard water areas, pH adjusters, sludge conditioners. Anti-corrosion agents are
typically nitrogenous basic species while oxygen scavengers may typically be
tannin or sulfite based. The additives used for pH adjustment are often
alkalinity agents to offset the effect of acidity in the feed water, for example
caustic or caustic/polymer combinations. Anti-foaming additives are typically
low molecular weight, water-soluble polymers such as the ethers of ethylene
oxide/propylene oxide polyglycols. Sludge conditioners may be based on

phosphates or polymers or a combination of both.

[0009] We have found that commonly used boiler feed water additives have
been found to have a deleterious effect on the zeolite catalysts that may be used
in the olefin conversion processes; in particular, nitrogen-based basic
compounds often used as anti-corrosion agents bind to the acid sites of MWW
and other zeolites used in the olefin conversion and deactivate it quickly.
Although the poisoning effect of the zeolite may be temporary and capable of
being reversed by hydrogen reactivation at elevated temperature, the
reactivation procedure requires production to be stopped with its consequent

downtime and economic losses.

[0010] According to the present invention, an olefin conversion process in
which a light (C,-Cy) olefin feed stream is converted to a higher boiling product

in the gasoline boiling range by polymerization or alkylation of a light aromatic



Propane 14.5 15.3 Propyl ene 42.5 46.8 |so-butane 12.9 10.3 n-Butane 3.3 2.6
But enes 22.1 18. 32 Pent anes
WO 2011/059878 PCT/US2010/055534
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compound (monocyclic) uses an intermediate pore size zeolite conversion
catalyst to effect the conversion. The olefin feed stream is washed with water
prior to the conversion over the zeolite catalyst using water that is free of boiler

feedwater additives, especially basic nitrogenous compounds.

DETAILED DESCRIPTION

Olefin Conversion Processes

[0011] The present olefin purification process may be applied to purifying
the light olefin feeds to any process in which the feeds are to be utilized,
typically in catalytic processes using a solid catalyst, especially a solid zeolite
catalyst, The present purification process is particularly applicable to the
purification of light olefin feeds which are to be used in oligomerization to
higher hydrocarbons, especially fractions boiling in the gasoline boiling range,
in the alkylation of reformates and other aromatic feeds for example, in the
production of gasoline boiling range fractions with reduced benzene content,
the production of cumene by the alkylation of benzene, the production of
ethylbenzene by the ethylation of benzene with ethylene, the production of sec-
butyl benzene by the alkylation of benzene with n-butene. Processes of this
kind are described, for example in the following: U.S. Patent Publication No.
2006/0194999 (Olefin Oligomerization); U.S. Patent Publication No.
2006/0194998 (Reformate Alkylation); U.S. Patent No. 7,498,474 (Vapor
Phase Reformate Alkylation); U.S. Patent No. 7,476,774 (Liquid Phase
Reformate Alkylation); U.S. Patent No. 7,525,002 (Olefin Polymerization with
Aromatics Alkylation); US Patent Application No. 12/720,345 (Reformate
Alkylation with High Benzene Conversion), U,S. Patent 6,888,037 (Cumene
Production) United States Patent No. 5493065 (Ethylbenzene Production) and
U.S. Patent No. 7,671,248, (Production of sec-butyl benzene), to which
reference is made for descriptions of such processes, these descriptions being

specifically incorporated herein in their entirety by reference here. These



0.7 0.4 Table 2 C3-C4 FCC Gas Stream Conponent W. Pct
Propane 18.1 |sobutane 19.7 2-Me-1l-propene 2.1 1-Butene
WO 2011/059878

. 1- Propene 18.7

PCT/US2010/055534
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patents and publications cited here are purely exemplary and other processes
for these and other reactions using light olefin feeds with these and other co-
reactants and other catalysts are well-known; the application of the present

olefin purification technique is generally applicable to all such processes.

Olefin Feed

[0012] The light olefins used as the feed in the present olefin conversion
processes are normally obtained by the catalytic cracking of petroleum
feedstocks to produce gasoline as the major product. The catalytic cracking
process, usually in the form of fluid catalytic cracking (FCC) produces large
quantities of light olefins as well as olefinic gasolines and by-products such as
cycle oil which are themselves subject to further refining operations. The
olefins which are primarily useful in the present process are the lighter olefins
from ethylene up to butene (C,-C,); although the heavier Cs+ olefins may also
be included in the processing, they can generally be incorporated directly into
the gasoline product where they provide a valuable contribution to octane. The
oligomerization and reformate alkylation processes will operate readily not
only with butene and propylene but also with ethylene and thus provide a
valuable route for the conversion of this cracking by-product to desired
gasoline products. For this reason as well as their ready availability in large
quantities in a refinery, mixed olefin streams such a FCC Off-Gas streams
(typically containing ethylene, propylene and butenes) may be used.
Oligomerization of the C; and C, olefin fractions from the cracking process
provides a direct route to the branch chain C4, C; and Cg products which are so
highly desirable in gasoline from the view point of boiling point and octane
while reformate alkylation with propylene and butene provides a route to the
high octane aromatics mostly in the desirable Cy and C;; boiling range.
Besides the FCC unit, the mixed olefin streams may be obtained from other
process units including cokers, visbreakers and thermal crackers. The presence

of diolefins which may be found in certain refinery streams such as those from



8.1 n-Butane 15.1 Trans-2-Butene 8.7 G s-2-butene 6.5 |Isopentane 1.5 C3
Oefins 18.7 C4 Aefins 25.6 Total Aefins 44.3
WO 2011/059878 PCT/US2010/055534
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thermal cracking is not desirable in view of their tendency to form high
molecular weight polymerization products which indicates that their removal in

a diolefin saturation unit is preferred.

[0013] The compositions of two typical FCC gas streams is given below in
Tables 1 and 2, Table 1 showing a light FCC gas stream and Table 2 a stream
from which the ethylene has been removed in the gas plant for use in the

refinery fuel system.

Table 1
FCC Light Gas Stream
Component Wt. Pct. Mol. Pct.
Ethane 33 5.1
Ethylene 0.7 1.2
Propane 14.5 15.3
Propylene 42.5 46.8
Iso-butane 12.9 10.3
n-Butane 33 2.6
Butenes 22.1 18.32
Pentanes 0.7 0.4
Table 2
C;-C,4 FCC Gas Stream

Component Wt. Pct.

1- Propene 18.7

Propane 18.1

Isobutane 19.7

2-Me-1-propene 2.1

1-Butene 8.1

n-Butane 15.1

Trans-2-Butene 8.7

Cis-2-butene 6.5

Isopentane 1.5

C3 Olefins 18.7

C4 Olefins 25.6

Total Olefins 443



- 8- Aromatic Feed 100141In the reformate al kyl ati on process, a |ight
aromati c feed containing benzene is alkylated with the Iight olefin feed.
Thi s st resim2naysegyRt ai n ot her single ring aromati c conp@omds20106535d4 ng

al kyl aromati cs such as tol uene, ethyl benzene, propyl benzene (cunene) and
the xylenes. In refineries with associated petrochem cal capability, these
al kyl aromatics will normally be renoved for higher value use as chem cal s
or, alternatively, may be sold separately for such uses. Since they are

al ready consi dered | ess toxic than benzene, there is no environnental

requi r ementAfamnatichiédger! i ncl usion in the aromatic feed stream but, equally,
there is no prejudice against their presence unless conditions lead to the

generati on i gher . al kyl aromati.cs which fall. outside th soline range
or i ch ar Q0tfliaoFt BrER R G e Pt rose Rt BTl et BB bengene.
The anobunt @Qh7BRNZNE/14Bd WiihSths libRAGfif EQY e TRRG HFRThYy BynthinSotB@Ur ce and
processing history but in nost cases will typically contain at | east about

3 vol . % bevirgnetinglardroatish campowidsuimcbfding allgllarosmiies waete as yipluea¢,, nore
speci ficall out 20 vol. %to 40 vol. % benzepe. rmal.ly, the, min
source of (WMLDGHREPHRYIbcBEnE GHmERR RO RERPET or e TRHIEH YL & ready
source of |jghliaed OpBRiocRSmicReRpIPaie, ShdseanRyaRMARs fwll nbAnAS, nRf or mat es,
light cut reformates, heavy refornmates or heart cut refornates. These

fractions tigpiovad |fpr dugheai valgnwabe @s cheouerls oof alt¢rghtiealy,hindy desasdldns,
typically less than about 10% and | ower, hydr ocar.bo and smgl |l anmounts
of "heavi or TPRPSAIBORGT 151 caPry s HER SO0t 8o P Ry BEar bons.
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reforming so that the resulting gasoline product formed in the present process
contains an acceptably low level of sulfur for compliance with current sulfur

specifications.

[0015] Reformate streams will typically come from a fixed bed, swing bed

or moving bed reformer. The most useful reformate fraction is a heart-cut
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reformate. This is preferably reformate having a narrow boiling range, i.e. a Cg
or C¢/C; fraction. This fraction is a complex mixture of hydrocarbons
recovered as the overhead of a dehexanizer column downstream from a
depentanizer column. The composition will vary over a range depending upon
a number of factors including the severity of operation in the reformer and the
composition of the reformer feed. These streams will usually have the Cs, Cy4
and lower hydrocarbons removed in the depentanizer and debutanizer.

Therefore, usually, the heart-cut reformate will contain at least 70 wt. % Cgq

hydrocarbons, and preferably at least 90 wt. % C¢ hydrocarbons.

[0016] Other sources of aromatic, benzene-rich feeds include a light FCC

naphtha, coker naphtha or pyrolysis gasoline but such other sources of

aromatics will be less important or significant in normal refinery operation.

[0017] By boiling range, these benzene-rich fractions can normally be
characterized by an end boiling point of about 120°C (250°F)., and preferably
no higher than about 110°C (230°F). Preferably, the boiling range falls between
40° and 100°C (100°F. and 212 °F)., and more preferably between the range of
65° to 95° C (150°F. to 200 °F) and even more preferably within the range of

70° to 95°C (160 °F. to 200 °F).

[0018] The compositions of two typical heart cut reformate streams are
given in Tables 3 and 4 below. The reformate shown in Table 4 is a relatively
more paraffinic cut but one which nevertheless contains more benzene than the

cut of Table 3, making it a very suitable substrate for the present alkylation

Process.
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Table 3
C6-C7 Heart Cut Reformate

RON 82.6
MON 77.3
Composition, wt.
pct.
1-Cs 0.9
n-Cs 1.3
Cs naphthenes 1.5
1-Cg 22.6
n-Cg 11.2
C¢ naphthenes 1.1
Benzene 32.0
1-C, 8.4
n-C, 2.1
C; naphthenes 0.4
Toluene 17.7
1-Cg 0.4
l’l—Cg 0.0
Cgaromatics 04

Table 4

Paraffinic C6-C7 Heart Cut Reformate

RON 78.5
MON 74.0
Composition, wt.
pct.
1-Cs 1.0
n-Cs 1.6
Cs naphthenes 1.8
1-Cg 28.6
n-Cqg 14.4
Cg naphthenes 1.4
Benzene 39.3
1-C, 8.5
1’1—C7 0.9
C; naphthenes 0.3
Toluene 2.3

[0019] Reformate streams will come from a fixed bed, swing bed or moving
bed reformer. The most useful reformate fraction is a heart-cut reformate. This

is preferably reformate having a narrow boiling range, i.e. a C4 or C¢/C;
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fraction. This fraction is a complex mixture of hydrocarbons recovered as the
overhead of a dehexanizer column downstream from a depentanizer column.
The composition will vary over a range, depending upon a number of factors
including the severity of operation in the reformer and the composition of the
reformer feed. These streams will usually have the Cs, C; and lower
hydrocarbons removed in the depentanizer and debutanizer. Therefore, usually,
the heart-cut reformate may contain at least 70 wt. % Cg¢ hydrocarbons
(aromatic and non-aromatic), and preferably at least 90 wt. % Cg hydrocarbons.
[0020]  Other sources of aromatic, benzene-rich feeds include a light FCC
naphtha, coker naphtha or pyrolysis gasoline but such other sources of

aromatics will be less important or significant in normal refinery operation.

Olefin Conversion Catalyst

[0021] The present feed purification technique is generally applicable with
olefin utilization processes using a solid, acidic catalyst which is preferably a
molecular sieve catalyst, although an acidic amorphous catalyst such as SPA
(solid phosphoric acid) will also function although less effectively than the
preferred zeolite catalysts. Zeolites with 10-membered ring systems are
preferred in these reactions, especially zeolites of the MEL, MFI, MFS, MTT,
MTW, NU-87, MWW and TON structural types having the requisite degree of

acidic functionality.

[0022] Zeolites of the MWW family are preferred for many of these
reactions including olefin oligomerization, reformate alkylation, and for
cumene and ethylbenzene production  This family is currently known to
include a number of zeolitic materials such as PSH-3 (described in U.S. Patent
No. 4,439,405), MCM-22 (described in U.S. Patent No. 4,954,325), MCM-36
(described in U.S. Patent No. 5,250,277), MCM 49 (described in U.S. Patent
No. 5,236,575), MCM 56 (described in U.S. Patent No. 5,362,697), SSZ 25
(described in U.S. Patent No. 4,826,667), ERB-1 (described in European Patent
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No. EP 0293032), ITQ-1 (described in U.S. Patent No. 6,077,498), ITQ-2
(described in WO 97/17290), UZM-8 (described in U.S. Patent No. 6,756,030).
Of these, the four significant members for use as olefin oligomerization
catalysts are MCM-22, MCM-36, MCM-49, and MCM-56 with preference
given to MCM-22 and MCM-49. It has been found that the MCM-22 or
MCM-49 catalysts may be either used fresh, that is, not having been previously
used as a catalyst or alternatively, regenerated catalyst may be used.
Regenerated catalyst may be used after it has been used in any of the catalytic
processes for which it is suitable, including the present process in which the
catalyst has shown itself to remain active even after multiple regenerations. It
may also be possible to use MWW catalysts which have previously been used
in other commercial processes and for which they are no longer acceptable, for
example, catalyst which has previously been used for the production of
aromatics such as ethylbenzene or cumene, normally using reactions such as
alkylation and transalkylation, as described in U.S. Patent Application
Publication No. 2006/0194998. A full description of the MWW zeolites which
are the optimal zeolite catalysts is given in US Patent Application Publication
No. 2006/0194998 and US Patent Application Publication No. 2006/0194999,
to which reference is made for a full description of these catalysts and the
manner in which they may be used in the conversion of the light olefin feeds by

oligomerization and light aromatic alkylation.

Olefin Conversion Conditions

[0023] The olefin conversion reaction is carried out at the appropriate
conditions for the reaction and its desired products. The olefin oligomerization
reaction, for example, is carried out under conditions appropriate to the
equipment and catalyst in use. For oligomerization using a MWW zeolite
catalyst, suitable reaction conditions will be as described in as US Patent
Application Publication No. 2006/0194999. Briefly, the process may be

operated at low to moderate temperatures and pressures. In general, the
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enable co-condensation products to be produced when ethylene, normally less

reactive than its immediate homologs, is included in the feed. Other olefin

utilization reactions will be carried out at tier own respective appropriate

conditions as described, for example, in the publications referred to above.

Reference is made to US Patent Application Publication No. 2006/0194999 for

a more detailed description of suitable reaction conditions for this olefin

oligomerization process.

[0024] Reaction conditions appropriate to the reformate alkylation process
include temperatures from about 120° to 350°C (about 250 to 660°F) and in
most cases between 150° and 250°C (about 300 to 480°F). Temperatures of
170° to 180°C (340° to 355°F) will normally be found optimum for feeds
comprising butene while higher temperatures will normally be appropriate for
feeds with significant amounts of propene. Ethylene will require higher
temperature operation to ensure satisfactory ethylene conversion. Pressures will

normally be dependent on unit constraints but usually will not exceed about
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i quid phase since this wll favor renoval of the contam nant species. The
preferred t@mlﬁdadasctepndlmf tﬂlhelppwdlaaan@)nﬂtt@nwafelhhlghtbenzdmlomvwvabwut 40C and

R gher -t enpiiabt RS amo o BROE ASPHTEDl B e nb fbd Sl BbitPese

amenabl e t OR8PACAL hABe P LRALSSERNGSuBNBondi@GRI NI NG in the feed will take
with it the water soluble contam nants such as acetonitrile and nitrogenous

bases. Thus, operation of the water wash and the subsequent coal escence not
only reduceﬁ/th ter content of the feed, in itself desirable, but also
reduces t he'"PE el asg inmpurities in the f eed. Qperation at tenperatures

bel ow about 25 or ZOC can be desirable fromthis point of view At the
preferred tenperatures, the olefins will be in the |iquid phase at
pressures of002Bout The0ghtaRGnKRal (seppicatky fiBOGuIFOGeHsI an mifc0028] tA

| t al | th tial t | ! | | ubl
o Bons pr SRS HLpaRd TBH BENY Rerleuds T hEiatlise gk Bsbis BS¥d i n this.
step rel at 't}r?lcﬁﬁy L08eER8 Do laSwhdPivERlahYadub O RRGHEGRdSVHich §s &pleddy Wei ght .

- 17- 1002911t has been surprisingly discovered that the treatnment of

olefin feed with water contam nated with undesirabl e conmpounds can actually
produce an ol efin feedstock | ess suitable for processing than an untreated
feed. N-based catal yst poisons can mgrate fromboiler feed water, for
exanple, into the olefin feed during contacting thereby increasing the
N-content of the olefin feed. In the event that contam nated wash water is
used, subsequent treatnment of the olefin feed with a nol ecul ar sieve for
exanple could be suff|C|ent to renmove the |npur|t|es fron1the oIef|n feed

e o S g, . o, . o Y Y



carried out using water which is free, that is, contains no significant
anounts, of boiler feedwater additives. In particular, nitrogenous basic
speci es WNpchiihispgfst o the acidic sites on the zeolite ca&Calusseis/assesto be
absent. Water of this quality can be fgund by using sources such as
artesian spring water, purified river water, desalinated water, e.g. by
distillation or reverse osnosis, de-ionized water, and drinking water. The
wash is prefeLab! vafdld Wesh RUpashiNg el tm@ﬁlowme%@ws%a Jihgn 10 ppnw,
desirably less than 5 ppnw, toPaI nitrogen and | ess than 5 ppnw anmoni a.
[ 0031] Ri versulftr enpumyesb el hpurght okedinkfped isl finmadlyitpmically gpbjdeyedsoawverard fil ter
or lava filter. These types of filter rely on biologic r eat nent
processes f¥fsh ng i§&tiesHve ?rh’élltrogﬁ%ﬂ?quﬂ‘)ls‘?tg%rl WPFGF%P@IGO&SGSM ilters are
constr uct edravifoto@“%@qg@lelfﬁx%?i filySame 1%%@0? he (698" PEFtyes@dwahong Wi th
sonme gravel, at the bottomand finest sand at the top.” The treated water is
renoved fromit Hesipaselldfe ¢dneertidriak withGhkerbjestive adtangerigugodd cathcn
t echni ques such as revgﬁ?e@g&msi s, distillation, ultrafiltration, ion

z

exchange, eP¥FsD e-¢! otid fg, vitero vl eBRuD Y PSRaar qapactor
purificatiofyniigaide, RF &G AUt cRRRERNRNLE S0 &s! NAI Bhde-thedgEnSol vency,
is to be avoided in view of the objective of providing a water source
wi t hout addwatevesslofs prhferteype opsmton withaictwred wettr wad @H @mtrof of thehat
matter, of - 18- other. onents Jikely to adversel ffect e catalytic
neti on of WS BaniY deus GorsuiestiHET SRR CTORe B BHELsPt GoddFThe
renoval of Dhagh&y8ldbsiR@e)eLela GRRNGRAESof SIPMR BNSeNBLRY 51571 RARLRNT Since
t hese have a serious adverse effect on catal yst action. A water wash is
ef fective tpefeesdyed.hast.6 ribt tloggrmopsec oPuang rihist ses woth ths faldwmg and can
be carried OULE in an ot erwnﬁe.con}qeﬂbi onal manner, After. the sh is
conpl et ed, 14 Sﬁ%%cgrstqps.t eqndins spewdRechosen & 8t fo inﬁ_mé?lart P since
excess | evelimaff iniHeliqhill fHAS k&ed tARYwHERHBS Sehbfalastt fn¥i dohthingo!l i t e
catalysts or, in the c%se of SPA catalysts, result in disintegration and
conpl et e i npetiev.atThenprefertedetcopemityss forAths diced end rtha esish iveaterobglowowever ,
required with the zeolit tal ysts_ysed in the conversion. 33] Renoval
of wat or 1 i AE CGRB! PETHraY Dol s roh YA PRBO B EE TORAS Bhal 1y,
€. g. by thenug8 Ol HENS [EmFairdSand dol €fsI8! diQb1vVENh GEFRH Bl BéGedr YErs with
zeolite 4A being especially effective. The dryers can be operated in sw ng
bed node widrhertable of fepatateanbyd cydesderiangnd, egenenog ead thvhifded whe take- st r eam
dryer is in operation, [O Anot her drying nethod that may be used is
conl esconcerihat dus SR GeTeaTERE: KT At 2eron nae: g RSOy 18, 700,
to which refREENGRyJ SplBRESH IPth@wdRS GldsRiah@The BN REPLRALRERS n@f ol efin
feed streamdrying by coal escence filters. Yet another alternative is the
use of a Supdy abbuebthetwitet yorgent(BAR) feeSupertsbSdasbeble, bul ajsvereduéeal so cal | ed
sl ush powder) .ar olyners.that. can_absorb and ret ai xtrenely |arge
amount & of BeISLPHIPRITES Pt feoth PRI e RBEIIBI RaloySBt 25 or
Super absor by g Rl MBIk tFdn LRK SoHR MBRE&GT. AGIRS BidtbRdl RmpayAiege!l s,
absorb aqueous sol utions through hydrogen bonding with the water nol ecul e.
The use of thapdefaizsorlbdatinpbé yrerd phaset 4fi resvayesi of alwio 2d66-d2DBddPai n US
Pat ent Applé cati o? Sg{) al. . 12/ 718,700, to which reference is made for a
descri pti on(@PR 79k Q)B?l?x ‘ed, of olefin feed streamdrying in this way. -
19- Exanple 1 100351Reformate al kylation was carried out in a pilot unit
using a refinery

[0028] A supplemental wash step may follow the initial wash to help

dissolve soluble poisons prior to separation of the water. The amount of water
used in this step relative to the feed is typically from about 0.5:1 to 2:1 by
weight.



reformate having the conposition given in Table 5 below. Table 5 Reformate
Feed Conposition W. Pct. Benzene 6.59 Tol uene 25.6 Ethyl benzene 2. 47
Par axyl erwo20t1dsp878axyl ene 5. 89 Ot hoxyl ene 2. 93 PCT/US2010/055534

-17-

[0029] It has been surprisingly discovered that the treatment of olefin feed
with water contaminated with undesirable compounds can actually produce an
olefin feedstock less suitable for processing than an untreated feed. N-based
catalyst poisons can migrate from boiler feed water, for example, into the olefin
feed during contacting thereby increasing the N-content of the olefin feed. In
the event that contaminated wash water is used, subsequent treatment of the
olefin feed with a molecular sieve for example could be sufficient to remove
the impurities from the olefin feed. This pretreatment comes, however, at
increased cost relative to the use of the water which contains no significant

amounts of deleterious feedwater additives.

[0030] According to the present invention, therefore, the water wash is
carried out using water which is free, that is, contains no significant amounts,
of boiler feedwater additives. In particular, nitrogenous basic species which
bind to the acidic sites on the zeolite catalysts are to be absent. Water of this
quality can be found by using sources such as artesian spring water, purified
river water, desalinated water, e.g. by distillation or reverse osmosis, de-
ionized water, and drinking water. The wash is preferably carried out using
water that contains less than 10 ppmw, desirably less than 5 ppmw, total

nitrogen and less than 5 ppmw ammonia.

[0031] River water may be purified by filtration, e.g. by slow sand filter or
lava filter. These types of filter rely on biological treatment processes for their
action rather than physical filtration. The filters are constructed with graded
layers of sand with the coarsest sand, along with some gravel, at the bottom and
finest sand at the top. The treated water is removed from the base of the filter.
Other extractive purification techniques such as reverse osmosis, distillation,
ultrafiltration, ion exchange, electro de-ionization, may also be used but
additive purification, e.g. by the addition of phosphates to inhibit lead
solvency, is to be avoided in view of the objective of providing a water source

without additives of the type used in boiler feed water or, for that matter, of



Cunene 0.12 1 ,4-Ethyltoluene 1.36 1 ,2-Ethyltoluene 0.32 1 ,3 ,5-
Trimethyl b enzene 0.42 1,2,4-1,2,4-Trinmethyl benzene 1.21 1 ,2,3 -
Tri met hylwoenzéses78. 2 N- Propyl benzene 0.37 M xed Cl10's ®@C®/US2010/055534

- 18-

other components likely to adversely affect the catalytic action of the zeolite

catalysts in the conversion process.

[0032] The removal of basic nitrogenous components from the water is
important since these have a serious adverse effect on catalyst action. A water
wash is effective to remove basic nitrogenous contaminants such as amines and
can be carried out in an otherwise conventional manner. After the wash is
completed, the water is desirably removed to result in a dry feed since excess
levels of water in the feed may depress the activity of zeolite catalysts or, in the
case of SPA catalysts, result in disintegration and complete inactivation of the
catalyst. Absolute dryness is not, however, required with the zeolite catalysts

used in the conversion.

[0033] Removal of water from the olefin feed stream may be carried out
conventionally, e.g. by the use of dryers such as silica gel or molecular sieve
dryers with zeolite 4A being especially effective. The dryers can be operated
in swing bed mode with the off-stream dryer being regenerated while the on-

stream dryer is in operation.

[0034] Another drying method that may be used is coalescence, as
described in US Patent Application Serial No. 12/718,700, to which reference
is made for a description, now incorporated, of olefin feed stream drying by
coalescence filters. Yet another alternative is the use of a Superabsorbent
Polymer (SAP). Superabsorbent polymers (also called slush powder) are
polymers that can absorb and retain extremely large amounts of a liquid
relative to the mass of the polymer used. Superabsorbing polymers which take
up water, classified as hydrogels, absorb aqueous solutions through hydrogen
bonding with the water molecule. The use of superabsorbent polymers in this
way is also described in US Patent Application Serial No. 12/718,700, to which
reference is made for a description, now incorporated, of olefin feed stream

drying in this way.



Nonaronms 49.4 [0036] This reformate was al kyl ated using a refinery LPG feed
with the conposition (nmole fraction); C3= 0.15, C3 =0.20, iC4 = 0.15, 4=
= 0. 24, o 261100528Y8) whi ch had been treated w th am ne, PCRUSRI10/0555d4 wat er
with no anticorrosion agents added. TD@ al kyl ati on was carried out over an
MCM 22 catal yst at 204C (400F), 7000 kPag (1000 psig) at a space velocity
of 1 hr.-1 LHSV on the LPG 1.4 hr.-1 LHSV on the reformate. Benzene
conversion fesmpped stable at a nominal 80 vol. pct. over a period of 13
days. Exanmple 2° - 20- a refinery LPG of different conposition which was
washed with water which contained basic nitrogenous anti-corrosion agents
two days af start .of ru Tabl e 6 Analysis of water in LPG.pretreatnent
oH N8 ( PRS0t ARefPrmors iy B RHEHS SAE qat &b & 5t Hik 15 BgersGhoN. agent

addi tion)  reformate having the composition given in Table 5 below.

Table 5

Reformate Feed Composition
Wt. Pct.
Benzene 6.59
Toluene 25.6
Ethylbenzene 2.47
Paraxylene 2.46
Metaxylene 5.89
Orthoxylene 2.93
Cumene 0.12
1,4-Ethyltoluene 1.36
1,2-Ethyltoluene 0.32
1,3,5-Trimethylbenzene 0.42
1,2,4-1,2,4-Trimethylbenzene 1.21

1,2,3-Trimethylbenzene 0.2
N-Propylbenzene 0.37

Mixed C10's 0.6
Nonaroms 494

[0036] This reformate was alkylated using a refinery LPG feed with the
composition (mole fraction); C3=0.15, C3 = 0.20, 1C4 = 0.15, C4==0.24, nC4
= (0.24)) which had been treated with amine, caustic and water with no anti-
corrosion agents added. The alkylation was carried out over an MCM-22
catalyst at 204°C (400°F), 7000 kPag (1000 psig) at a space velocity of 1 hr.-1
LHSV on the LPG, 1.4 hr.-1 LHSV on the reformate. Benzene conversion

remained stable at a nominal 80 vol. pct. over a period of 13 days.

Example 2

[0037] Example 1 was repeated but using; first, commercially available

specialty propylene (99 wt.% propylene without N-based species), and Second



9.0 0 2 Water Wash (Condensate post anti-corrosion agent addition) 11.3 75
37 Spent Water Wash (Spent water from LPG wash) 12.2 50 148 [0038] The
ref or mat ewoastizlskg/Bat ed at an initial tenperature of 202Cr(Use@Bps#a¢d 7000
kPag (1000 psig) at the sane space velgcities relative to the two feeds as
in Exanple 1. For the first two days of' the run, the comercially avail able
specialty propylene (99 wt. % propyl ene) was the feed source with no N-based
speci es pr & &litmeny! hpe; feaditoR %oﬁﬁoeﬂﬂsl@%ﬁé@%@ weRh@l ¥ah Rabi Whicy: After
two days, the feed was changed to a refinery LPG stream whi ch had been
washed wi t hcomtrtined losnt @irngerpua anti-coogenoagsntbesd dayanftcr start odsimon agent ,
resulting in rapid catal yst deactivation. -21-

Table 6
Analysis of water in LPG pretreatment

pH NH3 Total N

(ppm)  (ppm)
Condensate (Water pre-anti corrosion agent 9.0 0 2
addition)
Water Wash (Condensate post anti-corrosion 11.3 75 37

agent addition)
Spent Water Wash (Spent water from LPG wash)  12.2 50 148

[0038] The reformate was alkylated at an initial temperature of 204°C
(400°F) and 7000 kPag (1000 psig) at the same space velocities relative to the
two feeds as in Example 1. For the first two days of the run, the commercially
available specialty propylene (99 wt.% propylene) was the feed source with no
N-based species present. This feedstock produced stable catalyst activity.
After two days, the feed was changed to a refinery LPG stream which had been
washed with water containing a nitrogenous, basic anti-corrosion agent,

resulting in rapid catalyst deactivation.



CLAI MS: 1. A process for purifying a light (C2-C6) olefin feed for an
ol efin conversion process which conprises subjecting the feed to a wash
wi t h wat ewof2neae@3e878boi | er feedwat er additives and separ a&Cirng2eloesasashed
olefin feed fromthe wash water prior o conversion. 2. A process
according to claim1 in which the wat'ér"wash is carried out at a
tenperature bel ow 40C and at a pressure of 2100-4200 kPa with the olefin
feed in thecliaAgNig phase. 3. A process according to claim2 in which
the water wash is carried out at a tenperature bel ow 35C 4. A process
according to claim1 in which the light olefin feed conprises olefins from
et hyl ene up to but engrocess forSpurfypieoa elfight JCe@TMliohgfint deedl foirmard olefinwhi ch t he
light olefin feed conprises propyl ene, gfopylene and et hyl ene or propyl ene
and but ene. conversgon progessvetch gemprtss syLiceting diedeed torp WASCWith FetSlash wat er

contains |esgt Gf‘ﬂcgjilieggfg f é%roatd%ﬁtg%'k Bﬁgg%ﬁpﬁe%ga%%ﬁﬁ%@grﬁn@éﬁ"ﬁ&ﬂmm a.

7. A process accor arm®b6 1n whi contains |ess
than 5 ppmv thetvedshwdterggrin t@oehveessn.t han 5 ppnw amoni a. 8. In a light
ol efin conversion process in which a light (C2-C6) olefin feed is converted
to higher boiling reaction products in the gasoline boiling range in a
reacti on over a~solyj | | > t L r t ri.sing
purifying the |f§h€*§?§§§%§ g% 31§§%?é0?$%gl ﬁgy ee ‘Y%ﬁgpﬁgﬁhﬁMAth wat er
free - 22- oiit daittraperbeedbeltar4taddintliay e praasete HEpBIBt4200 KPasvidagieed ol efin
feed fromthe wash water prior to conversion. 9. A process according
to claim8 iflefinifess ke ligwidphagesh is carried out at a tenperature bel ow
40C and at a pressure of 2100-4200 kPa with the olefin feed in the liquid
phase. 10. A process according to claim9 in which the water wash is
carried out at &.tenpecedsuceordgaw B2 in whicl the watpr wagsis cagiedr di ng to
claim8 in which the light olefin feed conprises olefins fromethylene up
to butene. outatgagemperaiRAeWaockr ding to claim 11 in which the iight
olefin feed conprises propyl ene, propylene and et hyl ene or propyl ene and
but ene.

4. A process according to claim 1 in which the light olefin feed

comprises olefins from ethylene up to butene.

5. A process according to claim 4 in which the light olefin feed

comprises propylene, propylene and ethylene or propylene and butene.

6. A process according to claim 1 in which the wash water contains

less than 10 ppmw total nitrogen and less than 5 ppmw ammonia.

7. A process according to claim 6 in which the wash water contains

less than 5 ppmw total nitrogen and less than 5 ppmw ammonia.

8. In a light olefin conversion process in which a light (C,-Cg) olefin
feed i1s converted to higher boiling reaction products in the gasoline boiling
range in a reaction over a solid zeolite catalyst, the improvement comprising

purifying the light olefin feed by subjecting the feed to a wash with water free



13. A process according to claim8 in which the wash water contains |ess
than 10 ppnmw total nitrogen and | ess than 5 ppnmw anmoni a. 14. A
process awoandiaigs78o claim 13 in which the wash water c®O0TAISEG10/08%534t han 5
ppmw total nitrogen and less than 5 p anmoni a. 15. A process
according to claim8 in which the ol efin conversion process is olefin

ol i goneri zati on. 16. A process according to claim8 in which the

ol efin convepshan:REQFEIS dlit2t AhIRESarlide/ihatiRRed olefin fedd frof HeOCESS
according to claim8 in which the olefin conversion process is alkylation

of a benzenewhgewateopraki® cournanenor et hyl benzene.

9. A process according to claim 8 in which the water wash is carried
out at a temperature below 40°C and at a pressure of. 2100-4200 kPa with the

olefin feed in the liquid phase.

10. A process according to claim 9 in which the water wash is carried

out at a temperature below 35°C.

11. A process according to claim 8 in which the light olefin feed

comprises olefins from ethylene up to butene.

12. A process according to claim 11 in which the light olefin feed

comprises propylene, propylene and ethylene or propylene and butene.

13. A process according to claim 8 in which the wash water contains

less than 10 ppmw total nitrogen and less than 5 ppmw ammonia.

14. A process according to claim 13 in which the wash water contains

less than 5 ppmw total nitrogen and less than 5 ppmw ammonia.

15. A process according to claim 8 in which the olefin conversion

process is olefin oligomerization.

16. A process according to claim 8 in which the olefin conversion

process is reformate alkylation.

17. A process according to claim 8 in which the olefin conversion

process is alkylation of a benzene feed to make cumene or ethylbenzene.



