METHOD OF SEPARATI NG CONDENSED LI QUI D FROM AN OLEFI N
STREAM FI ELD OF THE | NVENTI ON [ 0001] Thi s invention

WO d0aers7t 0 a nmet hod for separati ng condensed ReL/@820881050272
entrained solids froman olefin stream In particular,
this invention relates to a nethod for fornieg{and

separ at i nMERHOR QI SEPARA BING ((INDENIER LA Q1D g m
prepared by cont ackROYL MY PIAHIN STREAM
nmet al | oal um nophosphat e nol ecul ar sieve catalyst to
FIELDPO1EIE IRV TFIGAT €am BACKGROUND OF THE | NVENTI ON
' traditionally produced from
[0001pet r Bhie nvecheeostaako bymabedfoy sépmramgsibedensed weter agd entrained solids

rocesses. These.cracking processes, especially steam :
from §f SR Ay DR e ite oG  CUBR TSeCaing PERERGIGRITE oA separating
an  oRIFRPYHEARN s a aMardl&@ty Qfcahy dpRpacdonyf cRARLAEKSoxygenate with
Et hyl ene and progélene are inportant commodity
metallpgtungoérhosplaitemaksetlar sipye eatalyst o femstheslefiorstragii ng
pl astics and ot her chem cal conpounds. Ethylene is

BACKEIOERIBECTNETNENRROXEL Ny ene plastics, and in
h as vinyl chloride,
[0002¢t hyDRfigs axd daditiohdly pexdaesteframdpatatalivlfeedstooRWyetalyic or steam
used to make various pol ypropyl ene plastics, and in
cracklﬁglpirqf@sw.h A heseEdRk g REOCESas %sgeca@lllx,q;t@eml crackipggprgduce olefins such as
' i [ r
ot SR LPRE 95 OBk T LTI ! Bl
impor&int ehoinsmditar etioomaneict s hiseful mi enadny ghrdcasbesf fonsnakTig plastics and other

process i§ referred.to as the oxygenate-to-olefm. or . .
chemigHoRYR, §s.%fth5g}iﬂeclémsee? % jbkg afigh Balystﬁwlﬁeﬁ RBlippyand in making
other th@hicaRlsGEH B PIOOAbHAN ety | RIIXNO ke thyTREzRHOMASFcdbl. Propylene is

converting nethanol to oléfins is called the
used togndkenationopdyponplcnoplapivg anskinorakgng ptho0Adicniitrds suchrae acrylonitrile

4 pi rous. .t echnol ogi es avail able for producing
an P%%§§8ﬁ8¥@§; and particul arly nethanol, including

[0003f er By pétkUNeical @@dilsirha@fkndWmt foRSdoshedfime dhi ¥EhehitOM especially
nat ural gas, petroleun1llgﬁlds, car bonaceous naterials

alcohglpcire gmigricdalnto fightyalpfaes. pihas progess isipiereddial as sy gepate-to-olefin,

or O@%ro%tre%sg L%&El%ﬂg’let%ﬁ %&%@&ng}&%@ gc?g%hg (?lg}gg gg&%?&cﬁis R methanol. The
proceSswT\wentdriige mathanall to @8Sink @& cylel ieshsthgas-to-bhedins, or MTO, process.

synthesis gas is converted to_nethanol, [0005 .
[000450 nethare e numereisdeiwelagies sivaidapit fspradugig axpgenalessang particularly
methaﬁemdi%feﬁﬁ@ﬁttaﬁ&{‘oﬂfea&ﬁ)'h%f 3 ntd&3s gdI0R ih¥d ﬂ@ﬁlﬁﬁﬂg | gas, petroleum

and an oxygen source into hydrogen,~carbon nonoxi de
liquidanchtimmacerul omateliidx irbdud 1By nodl esicgelgd plagticd nomiopal waste or any other

rocesses Ere wel | known, an%pinclude 00ﬂ¥entiona

organiG LAt 1pkas & ?’nn}?ﬁf COGR PEPGES eHI‘B?illlﬁl%H}? agol 1s a two-step process of
convebPhAabl OR b BalRQls ods 0GRE], spyithe %a}ssls B&tvettsd tdW@Bthanol.

processed i nto nmethanol. Specifica t he conponents
[0005bf s@enehadli, shagpredydtion. of sypdicsigens inyahser ceorbustiaiercaction of natural
as an%’or ﬁ%r bon ddiﬁ))éi de ar e ecat ale%t iocahl é 1réeact ed ijp A dor carbon
825, MOYWalSIaPEatdop OfYEHTe “PIes HHR dYEFOB M n &R D JA9sIfs

dioxideat 8{Bésis T prodaiINEprotdds@Nge RAL RESvIBinAaREudé Sonventional steam
produced using a copper/zinc oxide catalyst in a

reformiag efutetbemad ratoisina et areembination thercof.

[0006] Synthesis gas is then processed into methanol. Specifically, the components of
synthesis gas (i.e., hydrogen, carbon monoxide and/or carbon dioxide) are catalytically reacted in

a methanol reactor in the presence of a heterogencous catalyst. For example, in one process,



reactor. [0007] The nethanol is then converted to
ol efin product in a nethanol-to-ol efins process. The
woreaoRaemer2 t o- ol ef i ns reaction is highly exot hePei/tS2081050272

produces a | arge anount of water. WAater conprises

about half of the total weight of the output stream of
methanglh 15 prodierd NS Rf FAPRRE 218¢ 8K catHne g mitsy;copled tubular methanol
reactop@t er must be renmoved by condensation in a quench

device to isolate the olefin product. The use of a
[0007fuentle ohethaoel isshemeomayted do abeftrhpdu§tOiO8 metthagol-to-olefins process.

The b AsoBYY Ssees 1 AP SRV GERAPEOBYET bAtige simount of water.
WaterZéB%ﬁ'pt%%s AbSAM0F @P{h@&otag!\%?glﬂ 2 she BLGNESIrIt BN @ cSreactor or effluent

nd/or ketones. Carbon dioxide is also a byproduct of
stream.h€omseggentlyt thetvetol mishbeaamoyahby cundepsatimpirea quench device to isolate

dependi ng on_ operating conditions, unreacted
the ol P RRILT THR R 8PS oD e FREE he W% ¢ HEYERT | bt of
[0008] he Thxy geMahe-strearal ef Amr &aGkhab-to-Hlesid, rcaafodl sd cbhta®s byproducts
] or particles nmay be present in the effluent of the
including gehignate byPioHEsthssUeR st Pieanicl agdo] aleidenghighemplgohols, and/or
e 0 S
ketondy FORSERGLRIOREIS § bRTphucRT the Sisinte W51 Racbn, Furthermore,
depending; tpbe ogeratiod c@rdid@s sunrbddté D@t thamol af likdie td baipickgt in the effluent of
woul d i ncrease the efficiency_of the process, allow n
the O@rg%&tﬁo-?feﬁﬁ TPHEIERy Yl wé?&éﬁﬁn%w GRS A (e st in‘the offlucnt
of theRRYEAles NGBk kZRLbRN of the organi ¢ acids and
reduction of corrosion of the equipnent are desirable.
[0009] 00 1IBjulivg SvitlRattbatqublod. pi©caB82fsed8eant B, 4 Aécd84 in efficiency of the

escri be an enate-to; ol efm pgrocess that i.ncludes.a..
overa SR o B reiTou e B SRS PEoRuORd seHOE AL T foiting would
increaQX YBE R Gerlc- ot ﬁfen?rroe@s@,t Qﬂgwﬁdlg!f@@&t%ﬁ@in%xﬁﬁ&ﬂ% Scke&Gh shut downs.
(typically nmethanol) that is [iquid under quenching

Furthgropaitie} aesralisatioanaf\iée ofgepin adids gseredhctianved camspnhaathy equipment
are depﬁgoquct fraction. The unreacted oxygenate feed is
§epa?‘at ed fromwater in the quench nediumin a
[0010f r acWiSoPAtcn® MNols0B&RIR2,0D9Qhd |6,121F 04Padseribe BB .ox§pdfd-B5dlefin process
.and. WD 03/104170 Al describe a two-stage solids wash
that ng:rl,l@fieél deHeRch rwaider wngyat HEW@,@ @g}d@p@d Hhhgeryeepte-to-olefin reactor.

Lo BEGSAMIPEERALIEE AR ETRIES AT s cosrion i

removedtfi@nshofjudnok tomwenasha Heaiygeodute IftaddomaTae unadactob @k ggenate feed is
k%efH)nes and neutraljzed. organic acids that have a

separgieqd frpmgvaies; 1Httheg‘ﬂ‘§§9]é]m Wﬁhm\/@a#‘%“rtl.onq{%l §WEhch nediumis

[0011f POrTlS RRf NbNE 408858 Rn DI HATB1 4N A 154N 2 WvbRte solids wash
neutralization streamand purified water stream

and qiidmeh édrorse vt tis osygshatesoheersion pamicss, whare titelyachinks are removed from

the e SsCied St BN RGeS c b BERER AR S Dih ABYCjnelude water
alcoh@SRMAbrRs ah@RdidtalitkSorgRic@Blds Neat hBvdp Bo AR pBS GFdaR@Sha water. The

t wo- st age quench tower process for renovi % I mpurities
quenchmageiem $sp petientoé ther araeloboticn thatis nykedwh winchaligaion stream and

- Q n engt nyersi_onc X. Th .ent . - -
pri BT SANEE L G0F ST 08 B i g i nd
propah®ic neid rcah i e néliyalized. The neutralization material can be caustic, amines or
ammonia.

[0012] U.S. Patent No. 6,459,009 describes a two-stage quench tower process for removing

impurities from a superheated reactor effluent stream withdrawn from an oxygenate conversion



organic acid present in the effluent stream [0013]

U . S. Patent Publication No. 2005/0234281 Al descri bes
w@2B0ew3s for the catal ytic conversion of a fREHES2008050272

cont ai ni ng an oxygenate to light olefins using a

fluidized conversion zone and a_ rel atively expensive i
compleryj Hie BefcRiatiathgs desReaiif by aind MICAE 11EPR ctiteRal dpeirytralize any
organtd defl 151%%‘(?“&@ eﬁ@ﬁ%ﬁh@ of contam nating catal yst

particles fromthe product effluent stream w thdrawn
[0013f r onViShdateoh Peblsiatinn 26an€00p 003408 1A 8.deRatbemta process for the catalytic

convepiion pERATTHG BRVIBRACE eI I Plstia PRk gaged comversion

zone BRAa rERGIAY MPEGR CONBL LS R8talyBMBYRhinRly HRAERNYSS old8Rr sicve with
froma quenched vaporous effl'uent by contacting with a
recovéryqundd réayglei nf santamyeating epsalygopartiples feory. the axpdestatf@uent stream
Wﬂhdﬁ%ﬁq%H%%Ki or pxpr%%uct wat er fromthe oxygenates to
TR EsRSPSIB O/ ch is stripped and/or filtered.
[0014] he PISOPasHt PUBiicalohYNE ODIYE/GRI91 1 LNt dedckiBes @ process for converting
feedst ock conprising oxygenate with a catal yst
OXyReaaieyiP io},qﬁﬁ@ fronyg flakdiged bed jreagtor ydely corppidses ranval of catalyst fines from
ctj o) e t ed catal yst [
s quef el AL e AERE NP AT YR ol s content, e
oxygenhef feadstocke parbgprodgctt wetet é@ad itheadbetbeaattalky stefink @ontdreon which is

: oduct to proyjde a separated vaporous product_which .
sripp i Apd o 1 Extin YAt prches RN G SE R S oulis g defgedbtock comprising

oxygeglﬁﬁ%%i%‘ § LA’ %mféﬁ&f% a rhd184i14 FRAI HNLC AR JHs MW Eo produce a

d catal yst” fines, an anount sufficient for
deactivatedi cegalpst] hghtg prademeteolis addposits @odpr isodgt | Goginirising the olefins;
| ef i ns, and tal yst fines and, a heavy.product
separgling tF sactlid iy s, he RESACL 0 RIdCE BB eq paporous product
whichC@ndiN$ bathlyfeSnest ﬁ@@khiﬂg th&Gepakr A8 vESRSUCHrolEAGLHIPR 11)Mid medium

contacting wth a liquid substantially free of '
contaipgtzawyist afd pasalystoinmsowni aheargount ghtficgans dercformmgaot light product fraction

hayi I fi .a i qui .
comn S8 T NS5 DO B g v b

hydrotarBbiis @doektglystf gt trentiname might ﬁfﬁdlﬁ@tdfré‘diombr_sséoﬂtédﬂiﬁg with a liquid
content; and recovering the |ight olefins fromthe
SubStS@Bﬁ%y fsg gﬂcqtqlgsﬁtﬁnﬁq} toRrevide ad ]‘g E,qq_duc[t(f@fgﬂ)n having reduced catalyst fines
contef {3l 4 N4 R Il L T REE I BB QRO EIE ight product faction
having redeacs catllysttfives comprit)uedrerbd sering the pghtadlefig tendens@dpressed light
\/\@éer. and entrained solids froman olefin stream are
produgiededtied. | n particul ar, such systems are sought where
[00152OUI N6‘t9viﬂh§taﬁdii%@ tfd BRI nBAH GEAnOlog 8 k1 T MAHLERE removal of impurities
UMVARY OF THE I NVENTI ON [ 0016] Thi S™ i nvention
from plefiui stresms,himrthbi Inprgverocrge pasahating mdedesdd watarandnuhtrained solids
f entraf'ined solidgif.r m nolefin streamwth a ht where fouling i
rom gp (et SEEAM AEG dEtTGn G PRIEHIAL: BioB| YicHl: Tprogght where fouling is
signiffcamtly RBucddbrR@indinged. ar, this invention provides
significant fouling reduction in quench systens in

1(\)/IZ(&/]genat eto- olefns reaction systens.[0017] According
SUM HOBRJAHEINYENHON hyvention, there is provided a

t : - ] ti n.olef | (o) o) o Y -
ot O o BRI SO 1 LD S0 s s
from aandle@i isigam with a significant reduction or complete elimination of fouling. In

particular, this invention provides significant fouling reduction in quench systems in oxygenate-

to-olefins reaction systems.



oxygenate wi th netall oal um nophosphat e nol ecul ar si eve
catalyst to forman olefin stream [0018] The olefin

waeesamerhat i s provided or forned is preferabP@gI/Usnge50272
in a quench system In the quench system a first

fraction conprising olefin and a second fraction
[0017¢ o it ¢e9F S EbPRFcHPEY Ahdbetvariipreicraismapyvidet ampdtod for forming and

separ?ftfn ?n &Bfik Frabtion. A1 SRELMO JHlﬁlgﬁt; gfeoé}gﬁﬁ iac Q{ 1] rr%rowded by contacting

wat er and entrai ne
oxygeﬁaemﬂmmm loalhmnqxphmpﬂnatsymlecmlar?m@@ rpralysew fofman olefin stream.

ur f sLruct ur nd at orti
o018 ¢ BeCoiZhh §EGa b Briv el PhloreRuns i tRaeelSd i quench systom.
In th&€ 'Blhél?dhn%téi@l h OrsC ﬁ'ﬁct@&ﬂ@()ﬁlﬁﬁmhgcﬁl%{”aﬁdoﬁb&%ﬁd #4Gdn comprising
as nol ecul ar sieve catalyst. Generally, the solids are
condensedt Watef @ndneofraipad crielistirastion] 0@19?} fnantlfam éhaé mb@f@msémth condensed

water ang gt:rr%ug%ij %ol%ﬁg%%tgﬁnmtleéis %@%{a&)ﬁﬁ | gltée?lg S%stt% ? %?m%rﬁsed of a surface
structﬁﬂéeatﬁlnﬁtf Rhgied poatoal ySthd surfde stROEBENSOslanBites candtnddtl water. The
effective zeta potential of the surface of the quench
entraiggs ol Cam eQBPIiYgNPTEANIE oxdteRseih wamalcaybyr wiava catalyst. Generally, the
sohdspa%qtn thé‘?o q?ﬂ%ﬁ%rulﬁgt h in a negative range. At |east a
on second fraction conprising the
[0019q:ond[an@®demmc&meﬂm dnedntif@ilingchoeat al ngdetddsinge fiar ietdh system in an

fromthe olefin fracti [ 0020] [In anothe
amouRt 9o BIRIAEHE 2 £ p?&@élaalpaf 8}% ?fglralre?ri ‘W@Y%r}flré? (fepdensed water and an

effectﬁf%tz%{a)’}%teﬂtﬁl Bf‘ﬁle capdensede \Qﬁ&f‘c'h gﬁ'tgrnt J?)%ta%flflg Bfcl d6Rd&RE@ water both

potential of the surface of the quench system
n a pmlttxactamgg derth:cmmcbenwdeamme b@nHGM\mpMOabﬁothut econd fraction

compiing fh Con@inst d Bt Andlb et it Bt Sl i fction.

[0020f he I%fafngﬁfeir ¥R1b3&InRnD ah& Réth Potc@tial HEths Whir@insd Qﬁtalylé‘tem the condensed
guen st em cont acting the condensed water aré both

Cc
wateraqnd| é@sp% apivezety poentiall af de sgﬁfﬁ@dpfmlm qg¢nqhh@ystern contacting the
ventiop,. the antifouling age U
conden§erde\é(% go%lé‘ﬁ? an ﬁiP 0?12[ Ely ¢ E eag e[’ge? g tha zeta potential of
the end@fiRl chiaBlsthehie athdRasdd, Wﬁelbzﬂﬁieth@ bff@ctﬁv@ rz%aqﬁ)tmdl bff € surface of the
In a particular enbodi nent, the surface affecting

quenchguwemicanigpting:the cordapaabwaiptiare hetheat lensor? Bdse i s

J et t R
[0021:|m ﬁl‘fl ao%% egﬂ%&tﬁéﬁ? oﬂgl%gg%ﬁlc ﬁﬁ Stgglafé mogff'fn§£%ﬂm4? s%rfgce affecting agent.
PreferAblye nhikaﬁmr’faebyaffdchﬁg aptitfiauludegamgeid ai bast rqrea: Eﬁ(ﬂadenﬁlodlﬁer In a

t he quench syste anmount to main
pamcalah a@i@@lan%t aceeﬁ‘f?ffcamsea@e@atsaa}ry%@é

inj ectédeﬁl% {hlaQﬁe@choé'gsﬁﬁleﬁta%ranﬁ&ﬁptosmalﬂl%%gloHl i tﬁ’@&uench systern of from 4 to
nbodi nent e quench system conpriSes at | east
6. A@a&mhhely,eﬁseantacwdn@ peempas enyncked ystoetne| quehtlulsﬂstern in an amount to

mainGR0EH e by dE i LGSR et Ba rRIET &en 6 or ercater

than @Ne punp and at |east one cooling vessel. Preferably,
the antifouling agent is injected into the quench
[0022{ e slal Qnet ¢rebqstimprlr SenaHosgls SEvierd rcopprines $t0o2B]onF uerh vessel and a
h L cl C r

pumpgtﬁol&g um’n}] gu% ‘h&ttt\éﬁ ec ulqél?&zll Veeggé‘[l) :h? § gartlcular embodiment, the
purnp@t@&hdl @yslteaﬁ c@rﬁpﬂwsmersast dnk@ualpefnidrt $dakeaid dodlifg Ovdsele Preferably, the

froma unit in which oxygenate is contacted wth
antifopliRhrgeahisumicHEHHES ﬁwawn Yesedh e PemayieuRG iR or bsh.

or m.t t
[0023<i;1 My d?lg feﬁ%bﬁ)ginﬁleﬁl\%}, et[ﬁ? ?%hl Qtalﬁat i"arlcelélcéé?ﬁ E)s\@/ I%(ﬁc alﬁﬁﬁﬁd{}ﬁl%(s}phate molecular
sieve.f hr a balttlnullag embodiment, the olefin stream is provided from a unit in which oxygenate

(%d 61?6 ac1g or base is

is contacted with metalloaluminophosphate molecular sieve catalyst to form the olefin stream.

-4 -



and separating olefin, which includes a step of

contacting oxygenate with netall oal um nophosphate
wor08/091622 si eve catal yst to forman ol ef i n st PERDS20081€50272

olefin streamis cooled in a quench systemto forma

first fraction conprising olefin and a second fraction ,
[0024bonp$¢0§ir<ﬁag &ﬁ%heg@ap%éf)& heRyendion, Bieteiy Pé%‘tl‘gff puethod for forming
[ n e e e .en in [
and Sgg%%ﬂé%édenog vvan?gghh agltcgl %ipr sate }S{Eeg aﬁg ?ﬁéﬁg ur?% dhygenate  with
metalbthamplmsldmnmmobeuﬂanmew sl sice fatr arcolafie sireanc.o Whaoleﬁn stream 1is

cooledyi U SRR FTBUF | 3L SGERT PETPYEE CBI fich ffgond fraction

compﬂé{ﬁ@ 6&1&M§éd%téﬁn@%n%ﬁﬁ@@%atﬁ@sml ntain the second
fraction conprising condensed water and entrained
[0025¢ at alinyasie carbodimatytak getraihed catslyeti inHles cqridensedovasert lips a first IEP and

the qlggcglg t%yrs olfstchglp]ns?(g %uépagggtc ocgl(ljrle :gggort 6‘6%&}}2 tlh? %lorgcilv nsede water having
a secodd QERE Pr&Biabli, A% Bitifol g spenf BGRco0dRItd &%Squ¥nﬁﬁsy@eﬁﬂﬂ1 an amount to
the second |EP is 7.9. In another, the surface
maintgigrihe |S@;<‘@§d Fféactm@ﬁampﬁeng seBfIsSeEPates agd Zntrpiged pptalyst at a pH value
0
that 1@9&1% Egm;e th@%?e% e rf g]f?]eo gf"sté PIQ@ ?%:Iranﬁ% E(E;%t%lpgﬁ g&tloo\lz I?lgeolgtsser of the first
and séi:oﬂd IEInd the second | EP is in the range of from about

5 to about 8.5. Preferably, the antif oul ent
l0026l:owp1.n. @é%ﬂ%faﬂaﬁ@?@daperﬁa@s Suffecs OMmseLY- é?azésrﬁnéiﬁg%ﬁmﬁ@l IEP is 7.9.

In an&tﬁ’er”{% @Eu%c% c%gl?s'ﬁs&fFetgb? annFhe @QcoaniE}EP ogoconpri sing

condensed entrained catalyst of |ess than
[00275. 6. Amot@ngaub iavethyr aspeet afnthicfiowdritiog, thgefntst Eidimpy insé® range of from

about i T 0501 AhF s Secoa dRe o s et faopBuR S o about 8.5

Prefei@bly! hdestifoalid! ¥sdnt YonPiRe 8 abliadr Base: aldOR2Bjectdd in an amount to
anot her aspect of the invention the guench systemis

maintgiprepplil 9é dhosecand frﬂ@mnoc)‘gr@mm ggnﬁpmﬁg g)mtcpraa@é entrained catalyst of less
than SS 6 ;Aci{e %’Vg haeca{n%tf 1{11ng n§e tltcorn a?%%%ll aF]e %Ih 1st11|&geﬁ%ﬁ in an amount to

malntsﬁdsat oM of tho evodd tfncon &adlpasmge@ﬁﬁe@e@aﬁdtmomp%nﬁrehﬁed catalyst of
second_fraction conprising condensed water and

greates fangihed catal yst is separated fromthe first

[0028; ragh o gth%P ecﬁbﬁ@leqh e{r]l'tlgn il ﬁl}ﬁ lgglycem% Q@ﬁgrlkeﬁ of an iron oxide-
njected 1 nto the quench syste e I'ron OXl

contalpﬁ@f eirfabt ytraguchen had mr GaX- fsenjededintbeBOquenahdytthid in an amount to

malntaﬁe ngh s éget (g%rgné‘li @Psrge%g g f g{;ng u ?@ rise ﬂeq%{] a %Eﬁll[ogaosftthe second fraction

coran(iQﬂ%1 @&ﬁdeﬁ&d‘%ét@r dlaenfHRRE Iaat\égétsﬁ lsepafdt€d RUAPAE A (#ractlon comprising
em pref erably conprises east one punmp and at

olefin| d’asﬁeracbbe adwed isngjcvted seh thfamtd:nt:ln eyserhi flbaliongxatyantprdferably in the

form E{J%%bl ﬁ:eiﬁ tgﬁ{lnﬁk?r‘ll%%f Sys /Léle%(é %%%sel 'tegeqfétzle?ﬁr:one quench
vessell &M@Eﬂu%hrbu&? Pk i BufdoBBa R Wl &fc QREcERELsal. Mesk pumparound

Solids froman Oefin Stream[0029] This invention is
systerd preferabdy tC@nnvrmSo@éslgasf onespipap snidngt dusdens egoliag eicsscl, and the

antlfo%lﬁg% %]gn{ | p@%%ra% 1'{)1]%%&{1'119‘[@‘[@@ engﬁ Fss%lyﬁ%%ﬁ)@mz)%{ouga %séern or both.

on e rarn
solids isreduced or elimnat ed The process invol ves

DETANLED DESCRIPAION (GIITHIHINVENTION 0 a wat er

1. Separating Condensed Water and Entrained Solids from an Olefin Stream

[0029] This invention is directed to a process for separating condensed water and entrained

solids from an olefin stream so that fouling of the separation equipment by the entrained solids is

-5-



condensi ng or quench systemin an anmount to maintain a
zeta potential of fouling liquid (i.e., condensed
WO c@sie7such as water, and any entrai ned sol i BGT/G82008/050272
cat alyst particles) and a zeta potential of the quench
stem surface_in the presence of the condE 1\Ted l'iquid

reducg F GRS TNG PTPERIydNER VB0 iHCG a2 h hHEq gr%a%% into a water

LaA &P &NLhRLnCl AaRHRSLAREEHbENdNDF fouling 1 <.
conde 9 %trl(%gﬂ% %ggnt ?{a bglt%\ll/\lger? t he H‘E‘ﬁe?? 0?6 gﬁl?pg)l n%u ing liquid (L.,
condep!;@inhqmﬂ Btlrél el eciieri ealdl algubiteiledysrideforacadystdparticles) and a zeta

[ fluid and t bul k fluid surroundi ng the. ..

potenGiafdficgeal avoiith Sndigs i i iessiop ot e COHPRER Saurd Bt in a positive
range ©PBBRSh hinePativicgngur f ace geonetry, and any adsor bed

speci es on the surface. According to this invention,

[0030; et aTlpotzetmtpoaﬂntuals Oﬁ@asﬂm@dcebys fh@r eheﬁgcel patemtray bgtwachethe shear or

sllppug%l%zatﬁ? In hleI Sel c?rlcgﬁ a(%géﬁd]tay%r o g élcs?l ; %éeheug tflﬁuld and the bulk fluid
surroidep! the IBliE Burfd%é efieisraefinttsort dSEtha@@tlﬂ&fel @nideition, the surface geometry,
el ectroacousti c spectroneter nodel DT-1200 from

and arpy %ber@ddnecresdrm@le dHface nsccordspgtqoihgs MV eNtion, rgnPYigntal is measured
b d n

b o TSRS R A R PR A By i

acoustinsdnduotroacduftic’ speatidhicdurat eicheldr 8 drkiaogisdoyamietetectroacoustic

B TR it P P e F o v,
rnetho?ﬁb iRt eel &M&lﬁ@ﬁ&@ P@t'éhtﬁl %@%Hlﬁ@ hayd ﬁlgerﬁldnqg aé"fo@lows

and 10. Conductivity is calrbrated using a
[0031M KCT h@msunm@m isZgtst cpdiretad i before sndang bnytzed pxﬁemgll lﬁ)easurernents

Cahbl}ll\%.}%/nsLard t%)érr}-l_e Lﬂug for’\v%; oL dﬁmt@gtly: %1 %agﬂnﬂe%@ TTEF&AI gncalhgrated using

three fH\%@indAs AWing pHNOE-4.0The, 684 I @od@ongidtived iadibated using a 0.1 M KCl
particle size of 30 nm The calibration standard is

wolutpi e fatienp ansbis b em g% [oomof Msfnsploidal silica (from Sigma

A RS Ryl a g S8 U B SR8 a0t may ! mv. The

colloiffglrsileoaalia| partiole| st oﬁS(Bﬁ@nSTlﬁHlSaliwitﬁ)nlmﬂﬁiakd/ is prepared fresh before
di spersing the foulant renoved froma filtration
cach y$gvi ce. Dependi ng on the state of the sanple,
is [
10032f} SRR Sy Gl 40 BELLRI LIRS sRUEN AL TahAg Phically 15 10
wt% ¢f3asple ﬁ'eypclesal Fot, cxamail) fariantsaspgndonaken maderbyadivpadeng the foulant

r e of |stchni uevvllllea to estab]ishment
remoysd g 'f%‘g%t}%&rW}CE %l?»P Ridipg ebjhe st oEme S%matf geP%rawwlds might be
requirtll LHER 2 26HiRgY opéhgﬁr@lgg hPEdiferAC h dnffdnk %ﬁftaﬁl@ @us@ﬁls%'n

addi ng pot assi um hydfoxfde to increase the pH.

[0033Addi Tymwlhysmamre:m@htmlte tayena:rveaamd¢ rangaod th Aats technique will lead
to estaﬁkﬁlgﬁlgglgroggh%isoglggﬁg %fg}ni Eg)l)-l j‘lh Elolr?tgﬁélls‘ieg Iy@t er aﬁﬁfi‘ﬁg hydrochloric
acid t8 P&edrfthé B er%ldﬁigrﬁlﬁéssﬁfn BdrexiB® td ingrdabe tHRHPHAUBNGA is carried out

of interest. |callg to 2 1EO|nts are chosen for

1

by anaium-tlfrr@tngélabfs @ntrcllqdz dppyodi aigoethe I@T529®111wﬁumepbr The degree of
changg§ n%))ntr?ﬁg({ %}I g%etc g%n%qﬁg’ R GBE e dald Reon’?t%' N4 ﬁl%?ﬁf?&ngg of interest.

Fon ensures uni
Typlcdllly? FYetlel Poirdnercthyicndor § PAIddgcloTe 16 ntzr(app}eﬁnﬁlcﬁly d3 pndhit per data

catal yst particles can be whole catal yst particles or
point) ([RQuxing ke measurement, the suspension is circulated. The circulation ensures uniform
sample dispersion and mixing.
[0034] The entrained solids and catalyst particles can be whole catalyst particles or fractions

thereof produced by attrition or other means. During the oxygenate-to-olefin reaction, organic
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t hereof produced by attrition or other neans. During
t he oxygenate-to-ol efmreaction, organicmatter can
w@oesodreoh t he surface of the particles. Upon PCT/US2008/050272
condensation of a liquid streamin the gquench system
onme of the partjcle_conposition can disso|lve o
matt%%]d%s@rh il wpker o8 theParielcr ohaenserdamsgiand! g b@gé]stream in the

t{he phit t th
aunctGR5 ) Lok P PKENLL R R LR Wl ong i i
condehbel lguechch system both in the negative or both in the

ositive,ran reduces or I|n1 tes fo
1003575 AP ) T T e DT e 0 KB MBIHAG 9 i Faline liguid and

the sugfikt @€t QRenkh %ysﬂé’rﬁ%‘fh Y BlcehBoativd é‘lcﬁothllh th&b&difivk range reduces or
Streans to be Separated from Condensabl e Li quids
ellmn[a@i@%}lhﬂ'g” sThahvysditilonf agy g@lpi,& watsrial t mth@efmuhag |lmg1d collects on the
n ans artlcularly light ol efins such as ethyl ene,
quenc FgﬁapéH and butyl ene, from hi gher boiling point
ds ) _oargl ul a Iv‘ oll ablLe for
: SO =B Sont ai ni ng
[0036?I eleﬁs 119s%¥1b1? W @ﬁﬂl%aﬁl‘egﬁtseﬁ!ﬂ%{lhg‘%leffnﬁ oﬁﬁrﬂ@dlﬁq Ui3RL olefins such as
contains solid particles, particularly solid parficles
cthylegac hropyleoataaldybutylsae.t fromehlgh{stob@m}lglpm@tec@nmundan It is particularly
.0lefin str t hat cant.ai ns
aonlicdhf bR AT e S ST G D B arig i tient otefins,
from m@f ﬂlﬁﬁ&ﬂtﬂalﬁﬁéoﬁiﬂd}p%hldp@r partib@srly J1R1 ureéledsueh a& adthliyst particles.

ol ed, preferably in a quench systen1 to form an
[0037b| eflmrgeﬂerabtan&lﬁfmﬁreamclé@m@@d fetoataingrRlclamtyaeimad solid particles,

where t?L S&ICP @%é‘hﬁé}treﬁ%y ?ateﬁ}ggt @ﬁfcle%ﬂ?é%%@%ﬁ‘l stl;ggﬁ ?lc&tl%@ preferably
in a @&bﬂd Bmﬁ,, tot fmernodreﬁieﬁnlfBaoﬁbh aunﬂeadcdmieﬁ@dt\a@tbn Ehgi entrained solid or
oxygenate with a nol ecular sieve catalyst. The
catalygy affac®¥hpri ses at | east one organi ¢ conpound t hat
[0038?0nt'ﬁié"§leﬂﬁ str&As aPBE sﬁ’?&%ﬁ:ﬂrﬁcﬂﬁg sSHED ﬁ?a?r Bh&d bfbodiment, the
al cohol s, ethers, or carbonyl conpounds I y es,
oleﬁnkmtcoirnaaed daardmmiaphng caggdsfc eathbo mmlemlarese‘@r satalyst. t Abe oxygenate

compla§eéf% ]ng%sonl}?;gl‘egﬁﬁl)éy @Rﬁo&%ﬂdﬁe@?@%ﬁ%@i?&% r},gastt ne ao'x%%@r? Iatorn such as
ahphal% ehiRbRN Y cfheRM dk & bnPaLHAPoRdR ”@aldeﬁ?@éses&%&"s' \t&rboxylic acids,

al cohol s i nclude but are not necessari limted to
carbonasese eststsr anidgthe likghd Wirearibe edy gdnatenis aini qzbml dheklsohel| preferably has

hei r un sat ur at ed [paris,
from iu? tlggﬁré)ogx yOéIéS more b Eﬁ% EI Je rgﬂ CtPu e %{T%JtoglF e(?{r?g{esentatlve alcohols
includel BUt ta@¢lnétOiccoBiBN@hite® td) &N istriipht-QRdrtRhiched-chain aliphatic alcohols
i sopropanol ; C4-C 0 al cohols; nethyl ethyl ether;
and thejrrgspiyrated qa@mter@arrgst @anpptl%é}f sugpblp gébgeéllg‘w cogmep@pds include, but are
0] t
not luglgé{rﬁlc qlg%?{ ft‘)l, m v hroégﬁétlhg%ﬁpa%ne & alE&%o)?% gléeﬁ‘%}[/l cthyl ether;
dimetbylngber disctiayl ecthat daisobropst béenl fprrdaldeltydyj dethdieyl, caplborate; dimethyl

m xt ur e .t her eof 39] .. Mol cular si eves capabl e of
ketong; sq¢ies w%@m&wéﬁgpgf thge er% PEYHACSRBBAHRS; 45 mgHwnol, ethanol,

dnnaﬁﬁqu%Q§aqﬁmmﬁgMKQQﬂﬂon zeolites, and are of the
I"arge-, medium or snall-pore type. Small-pore

[0039im| dolcanlas Blevesscapalge prf ebevaranl amopygenanibodnmiefin afmpound include
s ipvention,,. howeve defi ned ereln || -pore
Zeoh%? oVEl a5 Mep2galiicnand A?H& Bige 13? s O ANl ngre type- Small-pore
molecafy §1evésoar@l%9éférr&i 2 @@%ﬁ%@fﬁem of this invention, however. As defined herein,

small-pore molecular sieves have a pore size of less than or equal to about 5.0 angstroms.

Generally, suitable catalysts have a pore size ranging from about 3.5 to about 5.0 angstroms,



General ly, suitable catalysts have a pore size ranging
fromabout 3.5 to about 5.0 angstrons, preferably from
W@bwenIB®75 to about 4.8 angstroms, and nost preCEUSINE050272
fron1about 3.5 to about 4.6 angstrons. [0040] Zeolites
| ude materials contalnlng silica and opti onal
preferablanﬁf% abaich- i@ &PTAISS PRESARITS 2 @ost I BEbN HOR) Theivd: S to about
462m% hons have been replaced in whole or in part with
er oxides. For exanple, germani um oxide, tin oxide,
[0040find Axotitasriesludd eramfalscwntznmpgasde:atdmd czptllona:lly plominaand ‘materials in
on. oxi de, i.ron oxide, 17 um ox i.ndi um oxi
whichgi SHicR e Qe Pedions B B b CooLmay WHF 95 ThBE pogh other oxides.
For e%ﬁ@s Shhsium §§1d§ pee okidedand hfxthRS "[ﬁere@ie@c{n' feBlaca ek sﬂlca portion.
zeol |%e material " as used herein, shall nean not only
Boromaxidei &b oxistet airhiunmy osidei oiumteids, and, migptres tegr¢of can’ replace the
alurmﬁlélf,| g%@ﬁm@&l?ss qtheg'w#gtesg%{lgFé%hl Itegﬁls lc‘%%ﬂtl{tc’ﬁ gu‘lrzt%éﬁ e;nelaterial” as used
hereid, SRAIRERARE Abt G MEatdrdils So1Edinii|siledR a8tls @hd)BprioialBt @REninum atoms
[0041] One type of olefin-form ng catal yst capable of

in themrw@l N ptticer S@@caueﬁtemqfe'@ut@ﬂsowhtwlelﬁ éfvhaﬁd citepyrEstde replacement
amnm§§ ﬁwﬁ'Pk%ﬁﬁhggh, te (SAPO nol ecul ar sieve.
frcoa um nopho e nD "ecul ar sieves are generally
[0041¢] asGnd typd oﬁsldfﬁl-ﬁ@gnﬁ‘ﬂgwat}#bm oymbied fgrbdhEnd BivganguaBtitics of cthylene
10-, or. 12- nenbered ri ures. These ri

and pgqerEﬁewﬁélsmEa%%wep%%pE%e i8¢ %édpele%qlﬁrem%g.Sﬂgwﬁlfua}wophosphate
molec%pa‘i’%evgs Bret %n@ﬁﬁxoclé]sélf %Hgétb%%gsmlc% &I RkeALIS Halifig 8-, 10-, or 12-

pore SAPO hol ecul ar si eves having an average
rnemh@mderlsg BEU.(ﬂﬁI‘GB eslheshang otruetgueal canhagbautavbragagete sis ranging from

aboutlggie ¥ ab g % ﬁ,‘% fﬁ%ﬁ: ar%irﬂiqte g{lggﬁé}r@%'ﬁ g]&ilb t s%vess having an

averaé@p@%oéﬁe 3 l%sﬁﬂﬁﬁtdr%al tbhgsat loe[n%st%rﬁﬁspr@ﬂ'eﬁlblw Bih %%rage pore size
of nol ecul ar si eves having 8-nenbered rings.

rangnm: gomdhbayt 1305 dhabewtnd dingstrams, suerst preferaidy émnwb@@tn .5 to about 4.2

angstrlgmgc T% S¢ upso?q_ﬁlzgs acl)% ca?ﬂgrsno}a ceular ae%ﬁ nei,s;h'%?lfrlltgg \%I,]lb% gd rings.

[0042]\/EAP§@erihg e bad 6:aBdbdhRht) @uliidtlkut@d) SARPOsaphesMRalses in oxygenate-to-
The netal can be alkali netal ions (Goup 1A,

olefingropgfiqmgrasasseh nbicaf oamoupdy aigperesyallyr glaewe a5t MeABSOs or metal-

conta*ﬁﬁﬁﬁcdaﬁd&no h}ﬁ'ﬂbpg Thi étanéa%aﬁbohgal?lrﬁé{awoﬁ ngGrou% IA), alkaline

arm hanum ce praseo yn1un1 neodym um sa

carth erstad Qo Gigag d[A)Jlranm cdrtr bohs (G radipsPpIR) Shelmlinp ahénlanthanoid elements:
erbium. thulium ytterbiuymand [utetium and scandi

lanthagpmy tGefipaypragead by HET RO BT FATHAIT BHOBKI oRfgolpIum, terbium,

dyspr@u?rﬁpﬁolhl\{ﬁn E/I%luny | Bulivth! BterMiuhd Bad AR&idB: ar{do%ﬁaul\l/rél or yttrium) and

Preferably, the Me represents atons such as Zn
the adldfmonajd;raﬂmtl,on@atlotﬁeaf GitoyupsV,B,G83, \Gi3, VAHs \GdIB, The 3.

to a erted into the tet a
100437 SHE KPP NBO Ve FBP o ARaR IR £ Zinile Miop: N O Fe. Ti. Zr, Ge.
Sn, aﬁ(ﬁ‘Urah?B’Js@'atMﬁé tcaf Mol in&Stcd MRS 1R REhhdLalCh@h&®ork through a [MeO;]
dependi ng on the val ence state of the netal

tetrahedraks piit.uee. [NWar] tetighadial ainitcerrpeonanict eestric oharghdepending on the
Valencc'e]t"&}ltg O?Ehe-'-réettal-'-g’ubstltuﬁnt+‘r\thr£t rnetal %%eﬁa’[l hedgt rJ ﬁence state of +2, +3,
charge i s betwee

Incor ratron o

+4, +3T8k ab, 1o Mo edtic tiiarkyBibesldey a@ﬁ@ﬂmj hﬁ:qu)rzmbn&d‘dhd’l@letal component
the metal conponent duri ng nt hesis of the nolecul ar

is typiqally rccpkiven , DYp i iR Riskl omsney cHiigesHltssl Fothe molccular
swve.bﬁo%%l‘, p!)ﬂ-s?ﬁ’tﬁ%msc‘ Yot &&ﬁéﬁge%ﬁ RARYR uskl® m post synthesis exchange, the

metal component will introduce cations into ion-exchange positions at an open surface of the

molecular sieve, not into the framework itself.



nmetal conponent will introduce cations into

i on- exchange positions at an open surface of the
wWOor0801632 si eve, not into the framework itselPCT/092048/050272

Sui t abl e silicoal um nophosphat e nol ecul ar si eves

i ncl ude. SAPO-5, S 8, SAPO- 11, SAPO 16, SAPO- 17
[0044hApc§%ble§mab@m@%@@ie mojgsefas sicvespelugs SATAPS. 84PO-8, SAPO-
7 4 Al 224S A, _
1. SYERNETSHED 49470200 AhpoPIP A SIS AR, sar0
SAPOT %t UKRS- 4()hSAB6F41 SAPICE AR S RO €4 SARBOI4E], SHARBSGAthe metal containing

FFoRAREH 5 5T hg TEHE RLE SRBRY L Y HIP Py RAPO-35, SAPO-44.

and Smﬁﬁf partdlaflyX S WPeS1¢ Al eQAPOAY, UsSAdRE" Bk nmekh &ontaining forms
termmxture i 5 synonynmous W th combi nation and is

thereaf oanglirdigtuses therofrpos bsdddreraf, thatarermixave irgsynaoy roeusTpitie combination
ent,s_in _varying pro rt| ons regardl ess of their
and 5 RS Sp  CutRtoRE ARE RAB HRE RS Bepontft i varying
propoﬁ(ﬂn@%gﬁfﬂlegé Mcie physdas otalee i ncluded in the catal yst
nposi tion. Al um nop hosghat e nol ecul ar sieves are

[0045]:r ysftualamrweoph%pla%@ (dLBOY nadealar i vehcanatdsth by énchyred| ipahe catalyst
compt}%tg&fw{u!ﬁm }Egs}f)thgt% a?%’lﬁatasqg’eg ek g%h%%?x@&%ﬂ&? ogldes which can

formsS

r almewo have uni mMensi
have araAgROYfrimenvikb dHteyScaar}gsé addisofiad chdmoantts dQhands tﬁramork typically
are capabl e of making si_ze- electlve separgblons

have gior) R CRsjgei BRI PR G HRIZEIP St D ngstroms, and are

capabtey BFszné?inf S%es@leﬁw &&‘{jatldngcéfuﬁio%ul%? kdi€s. More than two dozen
topol ogi cal anal ogues.” Preferred ALPO structures are

structe R@p&s, hadlcA®ch reportedll R@IddBng Abdde 3dpol¢\glélﬂ}a®4 oghesPOPBBecrred ALPO

sractist i SR a1 ALCER(T i AEY ATHRAE REEEERLRGPO-36, ALPO-37, and

ALPd2ugeferably, the netal is selected fromthe group
consi sting of ma]gneS| um manganese, zinc, cobalt, and

[0046ki xtIheeéL e caplsoThelude mateb sibstigicpisdn élilQibfr9mGWth@l tPreferably, the
metal § & ?ﬁ?? § h tlilehgnoﬁég?lil Sl sgatg /a\oggl%%ﬁgg l Org%a%g%) Z nﬁdcobaﬁ, and mixtures
thered¥l |"ﬂh@& latéiia RGREREDNAL €hiB® laﬁsfolﬂlbtafn SIreME hefaslidri dafi$ytic properties
. ..[0047] The _netal -containing ALPCs_have a

similag hioe aluginesiigagm ot UmnNOPBRRIAtGs ard yeica| ahurnalmhembate molecular sieve
Slidgture of MO, AIO and PQ2 tetrahedral units. These

4s- manuf act ured structures (which contain tenplate
[0047pr i OFhet ometal-cont@hingn)AICRDSs bleavice far eth&retcmdemjorﬁm microporous ~ crystal

enpiri cal cal Iti o an anhydrous basi s,
frameygtly W%WRRE&%@Z“%@E% totpg eii@gfl n?]%ey Sg@sTaRutacyed structures
(whicR" QRRE t@rﬁﬂ'ﬁ{eabh&g t@QQQ{naH&?)S e bk repfi€ented by L e nglrlcal chemical
intracrystalline pore system "m' represents’the
compaefitiorR onpamsﬁmdr@srbaml, es @R:WIxALIR) Y Oowviamein HAS @pmbnte at least one
m zero .to m val ue in each

organld:etﬁlélﬁ&tlﬁé ag% ﬁ)rTSﬁlét %F%Eﬁqag‘]}ys@ﬁ}pgdgog%%te& h erepresents the moles of

“R” pk@BR! RE hidle @QQW}AIJ%W}DJM AV aivagll oF fiRh deryab ONE t1f mbXithum value in
por e systemof the particular netal alum nophosphat e

cach ¢agq glepending' wpon thie, molg(mjar ¢gimepgipnegetic templagpe @gent and the available

void VOll%ﬁé OP iR p%{re \ Il?enng% t%e B)aMC}lla{f n}e"?al ar%%ﬂgﬁd)%gt}%ate ) glvgg “x,” “y,” and

ganese, um num
“z” repﬁsm elid I\fleleyfrad&bﬁ§ énthe asctdletv, alies frﬁdgnesimﬂsi‘ﬁlanganese zinc and cobalt),

comp

aluminum and phosphorus, respectively, present as tetrahedral oxides.
[0048] The metal containing ALPOs are sometimes referred to by the acronym MeAPO.
Also in those cases where the metal “Me” in the composition is magnesium, the acronym MAPO

is applied to the composition. Similarly ZAPO, MnAPO and CoAPO are applied to the

-9.-



[0048] The netal containing ALPOs are sonetines
referred to by the acronym MeAPO. Al so in those cases
wab@s@edtehe metal "Me" in the conposition i s nmaRCEEE00$/050272

the acronym MAPO is applied to the conpositi on

Simlar]ly ZAPO, NhAPO and CoAPO are applied t
compesidRnsrsBish crBRY WRF-cHaRBWess #d pehalt fﬁﬁr?ﬁ%\ﬁf‘é‘ée Tamientlfy the various
structﬁl‘ap etcﬁs%lﬁ@fr‘trﬁa}k%l% a;Eﬂ 6fdt‘ﬁgtshf)%enteﬂ§ c‘l’a@ és%PO ZAPO, CoAPO and

ctural speC|es make up each
MnAHD,b@ehepeomesals asssg&:dMNﬁ@beZAﬁd)ls @@mmcmmr mam ag AAPO-5, MAPO-
1, C%[gg%es |s gned a nunber and is identified, for
05 MAPO- 11, CoAPO 34 and so forth.

[0049] OOMteNBFsecrah %'e%l&ﬁ@d Rgthbthe %Qﬁ&uﬂrtstbvk he ol G @fgenerally referred
sieve to formwh is generally referred to as

to as fomldted @@Itab'at aSy@t bles ech nistasratieehnnbg eptiussingid ror ratalytically active

rnaterla S I01r8 l\df%ﬂ%}% (lier rl;%at eelr%,ai sla?/iflecs%:)illé %naﬁ%in\éﬁldg‘ﬁ:tg%&h%h%%s esuch as kaolin and

other cmmosuahb@swoﬁmc fagrdk @altth nmand, ohbel oxidyS othéarhddtseolite catalyst
fornms of rare earth netals, net al  oxi des, ot her

CompoRstsz EePlite atRYSA ICOBPORIID GHERNS orzaé@mmaewé,atﬂaws girconia, magnesia,
c ZigheQn

thorlahgg:ﬁﬁ gﬁa?!}zh gll}l?gbp 118{/ fl%lgfg& D Grﬁ?]] mlénlnlteggﬂae?eoorf Ji Qe éo?nponents are

also effectbielin cedus g, iranth/in, steralesathlysr @ef, and baig ascal’thmmslﬁk to assist in

al so effective in reducing ter alia, overall
heat @éﬂ‘f@ng&e cyalyst duineateerprgatnn, éieflﬂgyﬁ%Fhes?%w%toanés@f:@@smg catalyst
strengﬂp ﬂ‘?@ 1’§~19d1§111§;i HébgraBQQhQQEé‘iI%ﬁth%dwﬂlaf ﬁ%%@&f ﬁitthQ Batalyst to act as a
densifying the catal yst and increasing catal yst
thermslt sign gwe a htaucapap:a[ytqf drdnarbgutde®y toaddoet { lval/gt Gembregpreferably from

about BBk Gy e TS o RBRR R ot ot Pl Sebs:

[00501 O aﬁ%&atélyﬁaédn%oﬁtloﬂoﬁ&opdlﬁﬁ e ahl éfnﬁdd@fﬁbrﬁbﬁfétfergb@ cto@nprlses from
about 0.8 cal/g-C, nost Fr ef er abI from about 0.1
T

about dfptet abOUEIYaA) mgre@re{em omrrdoghY élty @bouif&ﬁ%f@ ghd nmﬁt preferably from

abouta]g) &r di E ttfa) afgntme @%t m)n}dele aei"f e?&%bl y ‘Tﬁ]rpr %rr{ad é@e{p‘[he catalyst

compdgiti@b dute Qogartlalﬁ(kliﬁ)%f fﬁfn@f&batbQQ ﬁlfc@cﬁﬁsabpulboulWO)@(D microns, more
about 80% ht of nol ecu] ar sieve.

al s
preferﬁblérffg}m @aoqtﬂétmpﬁglsdgta Wszto é@m1 mpg,prﬁfg(p@l}afrom about 25 microns
to abRRT 50 iGosd ze of fromabout 20 microns to about 3,000
m crons, nore preferably from about 22 mcrons to
[0051Hbous rﬂ(ﬂ@cuhrmim&atam@anfcefadyabbﬁﬂ firr markmgcuntﬁylél& and propylene is a

m ¢crons to about 150 Cro 0511 A no si ev
CataIYéfatgaﬁ GPatains quijﬂn%mnf §5Aé’f<ﬂ541 %ﬁldrﬁg%é;QdSQF rﬁrcl’g?]ég Hppfecular sieve. In
a parﬁwméﬁa@dlhl%n@ Rt RS Hart 8t %oat&ygﬂahﬁe q%ggrmihl n s%Po 34, and

APO- 34, and SAPO- 18 or ALPO- 18 nol ecul ar sieve. In
SAPCal&a)r AIROAR. ehd ooiveenoxygehae o lobdfn, &pneingvealirsaggor systems can be

| |1 i wt h of SAPO. 3 dSAP
used, St izg NG b PBILBEE 0P Lo d B> ol sagiors of one

embodigRGt Sle dYRRABrifd ReaddRrdSROshokttohtidi MGfdd&ﬁfér@%nt free-fall reactors.
flui d-bed or noving-bed systens. Pr eferred reactors of

Desirgip thertradiorinencaneviden e pregenateifessistock gan be sontpeied hthta molecular
sieve %’[gl&?tgag laiy{z@?ﬁ Hogiy) ES]? efo%ﬂ}l] éWPFSeVV%oaHCaL ¢ 1daSATLA B! é)referably in the

re an oxygenat’

range fofefitah abbutcafrbe coot HlCli; egbryiptdfer@blyineh |ra{geSdf6ﬁf@m about 20 hr' to
catal yst at a wei ght hourly space vel ocit

VHS f
about 4009 g5 g nd Bipst prefeppbly In the ange o8 kpm abauk > %a‘%@eab\opﬂt g@%lpﬁ'l WHSV
is deffr?lgg g‘gre%} W th e I&Q)(P%Egéeﬁllte 5@({ RaBERS I%rd?@da%dn%ﬂlgﬁ may optionally be

trom apout
in the feed, per hour per weight of the rnolecular sieve in the reactor. Because the catalyst or the

feedstock may contain other materials which act as inerts or diluents, the WHSV is calculated on
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about 1000 hr 1, and nost preferably in the range of
fromabout 25 hr 1 to about 500 hr 1. WHSV is defined

wheeeyreas t he wei ght of oxygenate, and react i REI/US2008/050272
hydr ocar bon which may optionally be in the feed, per

hour per MEIght of the no] ecul ar, sieve in the reacto
the weghtdhysies of ffee @aigaw% {oCEr ARGYTTERILE G RTATRPOR S Ay be present with

the O)@\%Es‘&rte f@& 41 oGl 8@6 @O?H B%h@lrea?tb} uents, the
i S ca at e ont aS|s of the oxygenate
[0052f eedl haapd)cassycemegcttara,lb' hyohaumair bunatnai \&hiemaygcbe)f temperatures. An

resent. wth the oxygenate feed t
offect e pERBH (SRR T RO Re bt o P HoRsl TR oaZS. ragfsrably from
about 3OO0 & hoRY004T, rrh@r@ Riferdly oM fRuf 39@E Rfabout 550°C. At the lower
tenperatures. An effective operating tenperature range
end o€ty tgrepdravm mbeu tth hoodienofibe desikdadctin pﬂoéﬁ@S ataly)become markedly
.0 ut 6000
siow 48R R0k BER Sob BrP 8RR I GuBP L BEhY ¥ e olefin

produt€MpRRat e ehd slgetivity he ctionsmt arﬁlnp@faylteﬁke atl@glut@btcadpetdtires may be
products nmay becone markedly slowwth a relatively

increafigdyh Ad dhe BpRer shdoxdythe femaiatyreefanac. sip PERRgst Mapeiohdorm an optimum
amou{ltg&{;%%?ré tn [21185%1686 gﬂgtcg ﬁrffg \gg}{&gm?ﬁ '8? 0§§%e%glte f\éé& ¥/111 generally
be highe i ncreased. At the upper end of the tenperature
range, the process may not forman optinu pount of
[00534+ hﬁ%‘?’i%“%ewg‘pﬁﬂﬁ%ﬂ’é‘y PRBURIT 3 Wige rings. BEPgIEsipEcapuS pressures.
Effect‘?%y ﬁﬂk@ A @&, Wil dre QSPﬁécééshM il O3, a Rc%)lg;‘]:ssure of at least 1 psia (7
ating pressure also may vary over a w de range,
kPa), !plﬂbl@ﬂiyr@ least ejeutdupsipr(@s kBa)esThﬁ)foe_ed;ﬂ s apicedsslyr effective at higher

o S B el BTt i) S0y B e v
pressur@ &Sdt l@algpéﬂou’f_’%) bid (Bl ?’%@remﬁeﬁbgﬁeﬁf’t@ast Sout 30 psia (207 kPa). For

particularly ef ective at higher total pressures,
practlcaicd%&m@uaoosm &l 1Sp|de$@iblree t@fusatmlsféa@ql aﬁaélaﬁt PRicnayy j axygenate feed

cornpérben§ fm(g g%% tﬁ? ief]ﬁ okiga)a pr?%ll;rg oglr é)? y ?esé aant 51103]5 g{)@ %g’lta (3445 kPa),

preferablg ot 3&afes ttan ((BOW 4083kia (BR56 BF&@Cﬁlbﬁé}Jreidfa‘bl}gﬁbt@%a@@i’cBﬁl about 300
it is desirable to use nethanol as the primary

Pﬂa(%%yﬂﬁﬁ/te feed conponent and operate the reactor at a

005y OSSR BBl 61 o PR mmllhe o pOr s gy soperic

VGIOC]k}Pa) Asmist gps efupediciay nodcigr éadredses, hdre abowiksi@0Qcpsases, avoiding
2067 kPa [0054 Undesi rabl e byproducts. can be .
undesge‘zip d?éfar%{vcfape%fl Wgh A naHICalERo S AHBCT a@fgalﬁelﬁsf i 5 dgfined as the

combl\ﬁ%& Bl un¥etriéFlobt I8 vaHoReEd Fehi@bcr &Gt idéldofég rdﬁéénfi Swhen present in
t he conversion decreases, avoi ding undesirabl

the feb@spcmkd acwsll adsomeedomhprodiits, dinided by e Crga‘ssesuqm@d faragi cllthe reaction

vel oci t is defined as e Co d .volu
zone. @i th g SeftBls i ROnfeH IR 2 TTich PbS AT giagfties of ethylene
and p¥peRnPRESRMowifg ttﬁlﬁuélﬁ‘ﬁl@%&&ﬁﬂén z0fc, Wié badSupeamya rv‘élo@ﬁy may vary at
products, divided by the cross- sectional area of the

differens degations wishia. thgeeeligrezanie Tog ylggrﬁapévarsatl@e gpende @nttlee tal number
of mdils 9%'%55 i}? gau?'df Fh%' &'ogsa?e% tﬁﬁaﬁ‘% LRl 15E0hene; %r}gacnon zone,

propy rou reaction zone

tempegﬁﬁre$plﬂ@§§ufr¢ @ndad)thm’emaﬁtyearmyn paframe&trs di fferent
cations within the reaction zone, The degree of
[00551/ ar | Btang s hegERIS the pheieicil VRIPTHEAS BRInfiRst gfralgaf greater than

1 rnetIQIr n}? %géonﬂrtﬂl/g)ha? af [egﬁ%n%%%ﬁﬂt S tlféf regctﬂﬁrzto'ng u hl‘? Endtﬂ&aetrﬁ%'alment it is

reaction zo
desirable that the gas superﬁ01al VGIOClty is greater than about 2 m/s at at least one point in the

reaction zone. More desirably, the gas superficial velocity is greater than about 2.5 m/s at at least
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tenperature, pressure and other relevant reaction
paraneters. [0055] In one enbodi nent, the gas

W e809i6Ci al vel ocity is maintained at a rate PET/US2008/050272
greater than 1 neter per second (ms) at at |east one

point in the reaction zone. |n another enbodi nent, it
one p?l@t Helereastion zARE. EMen gt duspablyi theges yanss rltﬂyvq‘l%clty is greater than
reat
about 9 rﬁ%ta? gtnlte?sg%géggﬁﬂ i gé?aFE%? %ne't g\gégt éigﬂgaw l?g %dsrkub&%mal velocity
is greavteﬂ then tlyout 8 ny's @bdtdeast hraenpcailtautthleeactrdnszoae at | eastone
point in the reaction zone. Even nore desirably, the
I1. qaen@umr\fvmer and S&idfbdrnythd Olfimelabéuct t han about 4 ms
at | east one pornt in the reactron zone.
[0056be3| Fhaopyyecrafestoralelia ppeacss (e asubyania) amougy efarvetﬁr as a byproduct.
t {§ I
Muchigl2fts S oy idtho: &b Ggp BB G 00T PR preuk LT HERREAMc-o-olefin
proces¥r ydeooling GES@EE{IT heo doxtygeandertsorgodt éfast ipp())lttiBSS)f filer predact to form an

substanti al agnount, of ter,as a bypr Mugh  of ..
olefing YiPr SR 9§ o SOendadany SEBy QT NnaHENHcHm containing a
substa@ttleﬁaﬁ&u@f FtReroXpae et RnbQr QlcahMvr Qrg@%an&m QAN &blid materials,
the olefin product and condensing at |edst a portion
such @Sflnotg@nt@r@ddﬁ:partldet entreiand o 8fci ¢lcfiapordust r baparagwdara the majority of

the soggﬁtnéa}q aﬁ% ate g%%gsti)tra{t?g S gt\é%h%totngee ond?inv%?ﬁ t@et oA product as the

produ@ﬂ@@k%@$1®0>@%Emdﬁbl|eﬁn§te§@tldnyﬁb§s%b| y contain solid
rials, such as inorganic oxide particles,

[0057ta nt r“éheh@ér impaterhRd thylt €pRGENBesAG Of thel qtefitrapltori@@}r sigeampwigh the condensed
0 l,

Watern%#t tc{e?{)ylt 8 tfl? %gic@égh@%e rpgiéﬁlg s‘”ﬁgi %ﬁtf?c ?(ts iouhng of the equipment

surfaqas QHMChreaﬁt theaqr wdhiche | @adased Neuik wgenat eThis- off@dt i igSparticularly

. .Jreacfion process [0057] The solid mateyrial, that

significapiglon €88 1%?%?@% Suheas lrrabrzsﬁ@eg%tw Strnths flingesauses a loss in

heat tRAREAENEEdNB! T hiG élﬂyéiiﬁeﬁ%r&weék § ﬁ'c%' &9eliminate fouhng in the
equi pnent causing significant fou |ng o the equi pnent

condessing amegudnoht syatee. i oo ntdetion drh ehﬂlmaﬂomderwhrdtvbd dwyi chjecting an

am This effect articul ni fi cant for.
anioB i R EH0pHEFE condGeTPast RGSE SXURE e ek R Pepgsin () a 2ot
potenfi QWi BRI RAUARS (1%, AS Scth holt@@hl $if O Sh@din€d §d1fk QAGMr catalyst particles
This invention prOV|des a way to reduce or elimnate

contamotlr i thlg cpmdetnh@i kondlenmdi (Hyaweffeptiva ebtappientim ofthe surface of the quench

syster% ﬁl% Ic?%a tga 8%1?&6?1?% haaulﬂli,év{’léefg k%té ‘ﬁtgl%/o egnti!ggcata% 21?]% Rosmve range or

both &Y $it @ Mebdliv@a@red UTHe teBfcbBv il Potchiial@o e qRipn@it bdfface is the zeta
of fouling liquid (i.e., the zeta potential of the

potenié#tthafi the guidasicis fongiruensy weuldahaystil figytweae suspendadagsnapll particles in

water aﬂg%s&ggqtfg?cﬁ)gda!nbg 11511)00 Pgnt{o'nhl) ze?zp Ifrt?acftrﬁe\égut%ﬁtteﬁt techniques. It
pot enti al e sur ace 0 uen system

has bemndisaivemidtthatt foelic® oale bs ectuced) by dcgullhtﬁrgethb qithof ﬁ'toacondensed liquid

potentials are in sitive range or bot re i i
strear, g dngtyee .Z%tﬁg)@tentlﬁgop i %etarltﬁemzt t&%%ﬁné# ligid sl i gfrective zcta
u n
potengﬂroﬂ;gt‘e% és uz%%ésﬁt'{‘lcst%afgﬁet tsal:ke @lﬁﬁ%ﬁﬂ%@r%ﬁ@ W@OEIH% or both negative.
Consguspgbnde dnasnswdiherpeht iastisling agettas aamdterrelasctdeddorthe condensed

a cord e. W th conventj.on t ot ent i

liauid 58D Ehs Cherdi Tseaating b o Tad B diasis wwar

[0058f oul jit Nels GRB Rnr ASHSELd BYatr RYULREbAGIS BEtwREh Qhe LB potential of the
condensed liquid streamso that the zeta potential of

foulanthe tlteomndntl@ rlmutdwetre@oh@réin@e ¢flicrigng etanetentivd offtheequipmaent surface

zet Q ui paent rfac
can be cont {ﬂagrit gog‘t&s yheé | ?% nég gft hd%5’8§‘| Qolstljﬂeveor ou¥ ?]hanémgtleV eConsequently,

n another embodiment the antifouling agent is a material, such as a cationic polymer, that can
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Consequently, in one enbodi nent the antifouling agent

is a material added to the condensed |iquid stream
waoRi084097632 capabl e of regul ating the pH of the PORUSWEE50272

liquid stream [0058] It has al so been discovered that

the rel ationship between the zeta otentlal of the
alter they,jisgetectie PRit corERNseY t iﬂ? qmnée%s@ edfyidnefreape without changing or
thhBeLh potential of the equipnment surface can
&msfiggggf?glﬁgﬁﬁto be either both negative or both
[0059b03| Surfaee whirgo wir zctaaptgémigl pHa pBande quehbt khitgred byanothber of means.
odi nent the .an |fouI| ent is a mgterial, such.
The 1580 FOmERIDPECHOT e vhite s pCefl Pell dis o of water
solublECibﬁiE nhatdridts.) TRS {)Jeg'é:hc@ QP depsthnl o %a&trfsgﬁlﬁk%ﬁﬁ%iterlals leads to
changi ng or substantially changi ng pH [0059] Surface
majorc¢hanges or suréice cpagent Hawvewt, mtjodnetion ef matal t@etltalSt@rr agons into the
quencﬁgg%gm er%ta)lgng”Pé prﬁrgéc%%:%ag-lig eq tg'lfﬁsotlsgl%mg ok Et ra%{r)ﬁ é% lthg 0oxtyig%nate-to -olefins
catalyOf, tha! effe50dreidse préefdired inesrzadis ionib @oMHESRIRC ETIYe are three types of
adsorption of the water-soluble ionic materials | eads
watertsglullﬁfj QGRamp mi@c‘eglateﬁlagu('lf) SelEoni¢; dﬂb@lomg,vgé\gléﬁ) zwitterionic. Zwitterionic
materlsf CARHE bOMMYriOFEL g B AN (Be AN RE Bqhft ohMons. . molecules
contam[ngazh edtatnannammohtven gmmahe ctmemd: gfdupsarciad ahrpskylic group as the
thus, they are less preferred than organic ionic
amon@dﬁﬂ&hnds There are three types of water-sol uble
organic ionic materials: (1) cationic; (2) anionic;

Anionigs (3) zwitterionic. Zwitterionic materials contain
[0060? ZC%B )ﬁnétgnﬁu%a@en%uﬁor?a%% al%]i) @a?fl:e]gaﬁe Lﬂlg]edg{g)a{i?ﬁ)gﬁt )groups found in

anionBNPEIRMYTA. grEiumpaas dtheatatolabiec agonio ppcﬁyldera @rar doxtydni sulfates, high
group .as the an:onlc gr oup.. Ani oni cs a006

molecglar prsightaigninsulfopates pr@areﬁo%@ecoaﬁ%rwa s [ristien gf dogprddehyde with
hgmnEMPdn%%ls aﬁﬁi i dlya rfll_ds Riqd Oéﬂﬁilrﬁe?mglw QOA.IFabI%OEIiIM&ﬁE Svater soluble polymers

l'es of ub e anionic polyners are:
1nclud¢@oﬂ)raarylamidé,a(f¥ANAM@R stobefromaPyteeinghstries Inc., West Paterson, NJ, such

o SO R, PEEDE G S RIE DAL PR B aartoc

165S.pol yacryl am de. Conmerci al |y avail abl e ani oni c wat er
sol ubl e pol yners include pol yacryl am de, CYANAMER
Catiosie{ i €s from Cytec Industries Inc., Wst Paterson, NJ,
— such as, A-370M 2370, P-35/P-70, P- 80, P-94, F-100L &
[00611- 151‘;/Ia®(é@tlmlﬁll.ccpb13m61ts ar CYANARINOR: tﬁﬁ]@an @atm oarrysg [i@0Gipnic charge.

Both %ﬁ%ﬁ%ﬁé{u@%ﬁ ta mn&frg%ggeggp%g%g?ggrgiﬁ%ﬁgg% (rj'?gee nglte(s) ré]nly function

as an SH&:QE @@ﬁé’ce@ﬁ%ﬂéﬂiﬁ‘@@%%n@fe@@%ﬁé Fh@Rr& ABYRAnnok MR used at high pH.
am nes only function as an effective surface nodifier

Quatcimary henomairn ﬁamedumisah@wewehear@ﬁ@trldi scrtﬁetyvec a&th@xylwed amines possess

provet{Besy@inc il REpol PLERE Y, BT RN TyREEL Eifring on chain tengih

ExampRRS SE5 Sy AEORBITIE esutiohRr pelyeddrsStdrs: @blyRyTenemhin®Nipslyabllamide-co-
non-ionic materials, depending on chain | ength.

trimetirelamprandus ot eroelhyly b’c}cznylétat ihirdepdiPy ﬁ@fl@) ar@@d  poly(N-methyl-4-
viny RUNELAYbERE). TCBEmRALYP G0 lBW HGeGok hAREOYEAFIBORYR plus, 8102

Plus, 8103 Plus, from Nalco Chemicals, Sugar Land, TX; polyamines, Superfloc C500 series
from Cytec Industries Inc., West Paterson, NJ, including C-521, C-567, C-572, C-573, C-577,
and C-578 of different molecular weights; poly diallyl, dimethyl, ammonium chloride (poly
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ethyl nmethyl acrylate chloride (PTAMC), and

pol y(N-net hyl -4- vinyl pyridiniumiodide). Commercially
w@e@shgisrz materi als include: Cat Floe 8108 PlRST/USHOR050272

Plus 8103 Plus, from Nal co Cheni cal s, Sugar Land, TX;

am nes, Superfloc 500 serie from
DADMMus¢1308s5erife . C-5tibst 584t Erdonan S?ﬁqef M%HYH’@ polspylar weights and

charg%g?rggtﬁ &idI6%m eéﬁé’f’w 51 Zd h?%}zldchgrcﬁ%ZQnﬁ )}1 dispferent

1ar weights; anmmoni um
Z“migniggide (ponDAUWMD C>500 series, C- 587, C 591,
- , and C-595 of varying nnlecular wei ght s and
[0062¢ har @enshen Styhas, oﬁrzdnﬂtawmmlcempbmrdsv@blghé T@«raﬂ(ylhl@hvatlves of simple
charge density. CG501. Zwitterionics [Q
aming Jeids syeh apehicEic @W@P&@ﬁ%ﬂdh dEnine, @mm‘émmaaqdeHzCHzCHzCOOH) or
polyn%ﬁr ég‘ﬁ%&nﬁ@%u&lf st & {koor?gﬁ nal sas glycine (NH

am no propi onic ac COCH) or
[0063pol yAeIsskmpont, ahmlsngem:lc fpostt ofiah lmqecosm gyenmfatispersed particles is the

t.he isoel ectr

i onal rou
pH atp%?lﬁ@ thg PyH lﬁaa §1[° ?3%%4@@?58@8 ﬁ%%élﬂtgeaaldp%lﬁr? fe.gcty gofential has a

value tolf %eIBH I%Efe}‘%'lf hind aﬁlm'iﬂg @éeﬁﬁlsﬁﬁﬁ}é\feﬁ' q’nt@'tﬁ& Epﬁé’ﬁl@ﬂ %&ﬁ&h% an amount
nobi | |ty and where the Zeta potentla has a val ue of

to mazw@pio. a Elrtefpeteabalyof thhecoad@nsmb itatergandgentirairied qatqlmtf@citlon and a zeta
poren 1 PP PR ST TP Bl ST R B b i
pomtﬁéﬁaﬁké’&tbd‘th acd hég’htlaélﬁan@ezet a potential of a netal

surface of the quench systemin contact wwth the

[0064¢ on darigethenambedigstth th Wobe foufant iny H@ecoaderwéd Hapig sgream and the
] | BP. -

IEP o@qgﬁ?#)n 1t1feﬁp g}%tall n[o(%?o%é on otﬁ% gﬁ& ggl%{ﬂ: géltﬁ]rrfélﬂgd. i E%eny technique

capabld=T deferinivéing OIS tart htemﬁedniﬁtlatimgmbde@tloﬁalttMn&gm puahinds zeta potential

surface are determ ned. Any t echni que capabl e of
meaS%%t}trﬁnﬁle.lﬁgtrpéwesaﬁ Ber gramtple. caryeaEpRy t@@ﬂwﬁ% FBhkg used to observe

the mélﬁg fHisperse ?Qltti%%S 2£1HR é)‘?&teﬁ&t 48l agﬁﬂéd'lél@ E‘tﬁeﬁlnig an electrophoretic

tropnoresrs For ex convent 1 onal tech ni ques
cell. cawidberubsd tom dizsedde ttd ethm)&:ﬁlll Ileleobbﬁhrslpg r heddispersed particles'

ctectBflok Sl o IS B RSB 1 Porl PRSP LS S s v e
partcheQ' él&%roﬁﬁd)ﬂetl&\ﬂidbﬁltg b &y i(Rethinh& peiimReta b 8o 10ncE HIRSTEPs have been
el ectrophoretic nmobility. The value of the dispersed

determiaed.i aithes (i) pERCidgs ed@;ﬂl totthe Wmiepwddnqum ple¢an edecrease the pH of the

conde§§(eéiell}q%l %t%egfﬂ t?r:t ' ?ﬁ? S & I ﬁ? EP SCr E]t,é%:hg\g tﬁeolélg%s%redt fEPQ or (i1) a base is

addeddettiey eondesked ﬁqﬁiﬂl@treém)to aftrast theipH aghge @oﬁdl:nhd%ﬁh(}]uld stream to a value
condensed |liquid streamto decrease the pH of t
abovecthp gegstes @f thgtyamsasusethdBls. alhyapabodiseatvstiHustragsiarFiggre 6, where

the s tlheln{e\’\f% f&&ltgﬂ?es %{I[g olerfis & thg 'rhz)tet‘?al %‘ﬁ? tltsloa&lg ?EP t(ﬁsually but not

e condense streamto I ncrease t
always ahcldoslant in e cosichedmiduid sstreamy enad by eiaslt&d brieadmeesents the zeta
dinment is

poten‘ilql| Qfs'ﬁ? Anaerig ﬁvg’llﬁll; glgﬁ,élEger W}gbéu@elgoggtoqlqtoalwpmthe constituent metal or
rnetal %Rfeeosﬁﬂé ﬁeatt lﬁ%n%t%f ﬁgﬂl@@)e nfﬂe?ﬁha@éd f ﬁ)nrﬂ%tt\@trténatlhe “Mghlar biftlower IEPs

| ower USU& ut ‘not ways ant inthe
is notwop@&n&ddegnoqwf@}tt Mélaihg natnelishing tddshwaind ibyeany theory or model, it is

S, t eta teM|aI t material wth the .
beliovgt Bl i Phephedidgetod. BirE Rot 2o Dayretis pesfiss o el Fogative, an
clectrf¥Bl @tra@ion™RiIBbyRIst BBtvRlen tthE 18Rt dntaRs fegﬁllpﬁféﬁ{ aﬁﬁa)ce leading to the

The shaded regi on between the higher an ower
undesirable deposition of foulant on or near the equipment surface. In cases where the

equipment surface comprises two or more metals and/or metal oxides with different IEPs, the

IEP of metal oxide with the highest IEP value among them is preferably used to determine the
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is not a preferred region of pH Wile not wshing to
be bound by any theory or nodel, it is believed that

W0 pooslg7eshaded regi on, where one zeta potenti aPCT/ES2008/050272
positive and the other negative, an electrical

attraction wll ubsi st betvveenthefoulant and the
upper gy ibpwRsREY §ﬁ|ﬂ?ea%bé‘de<f Ei0Thg ot thag pie dpriamy s present the IEP of the

foularHEPRAT kild RV 1EPYER %tﬁ)&n Q¢ uB&Pfo BREMGAY 'tWer pH boundary of the
surface. In cases re the equi pnent surface
shaded oegion. sNsturally, dris stagomet @versecheher thegbuallantsshiades highehIEP than the

i fferent |.EPs met oXli with the .
motalf s BE sy 1 vl PORSHEL € 1 Sreciagnd Mgl eidgs are represented
by théj %lﬁr lriﬂé'llt%hlt'lgﬁl‘ém)%gd i f@tﬁlldﬂfjf’erté’ p@lfenttiahqre‘%@%lﬁgégl E}Eﬂiecﬁ'&shed line. The
nor e an one foulant is presen e of
preferffmmeawm ipit thH@lcm\ﬂ@leHloE gmr@l subfapssi ase QQ%‘E‘JVQlE Charged or above
ter ne th ovver of the shaded region.
the IE%IE re a” Sf’l peesdf gtlgﬁy Fsarg%%er sed when the

[0065f oul I@rhﬁlsenlitﬁ?d@malthﬂh@ HeulahtHRPtib anthic henguedfatei aBéals.6 to about 5.9, and
oxides, i.e., when the zeta potential of the netals

the mefakoige HiP i ’d’@sfa%eé)frf%m alaqayh {7 édok@i’o‘ﬂtﬁgé solid line in
[0066rhg%J@fegabyﬁtlh%gbqeﬁrrﬁgt K gr?)];ng )g’ggfrl]ﬁ% td- Sﬁ%gsl%ﬁ'eﬁg 1?36ooled to a
ternpetrzh&rel 1EPo O Whe \Abﬁde@se&idn tsmpéﬁtlﬁs oﬁrtbe pasdrtvapet jh di&&(tg:eﬁh, in order to

or oveth h where al | s rfaces are
condeﬁgg E o[t%og/lﬂre PRrtisRlag g i (RRpgTatuye, gf the olefin product
streanfl %Udo%[btd tl) %l?eﬂlﬁ%rhtﬂré 8o ANO&nAEnhfioMm Hrure-o? tﬁeooxﬁr%%te feed used
.9, and oxide IEP Is In the range of m
in theab«ygt:na?e-ﬁ) blefinlpoaress. B ce[r(aﬁﬁahbcﬁthmkmsamlewleﬁmprodhmis ooled below

rooduct fromthe o enat e-t 0- ol roc s _cool e .
the QRGOSR SO AIPE Del BT ne PED FORTCR IS ot BFHsb PG & lgrmed that i
rich it {a/gtemylﬁgld]y@p The dr{iﬁ‘ezﬁh Ngm %mﬁ?yfo@lﬁwlr}gc&fa&%aﬂ§§ istéh in olefins,
unaesi r apbl e products re particularly,
particplartp dight Qlﬁ@n&;é fpac oF efqrmofbfrtbﬂam pmp:yéeaamané b@tydﬂne)j to
t er at er at
100677, TG St fint et it SROERLSALLOR shFER 5] b Rfstem to form an
olefinPQEi6s And larconaéisad Wvaeimdigmaningd chiabsofrgétion @eQactondsnsed liquid
cool ed bel ow the condensation tenperature of ethanol.
streanySeRPESIJER<Anfaned avatsruidaendrnednsatalysth rwksacinthe Guench system is
compﬁlée]cc‘ihoij i WAL &S H%mr?duﬁ{e su-mlfe %ﬁ’ﬁ&ﬁresé%lemﬁy Ak r%{.rrPe'tf Bf materials
| owm ng condensation is rich in ol
suitabpefot heatltankfyr. | ]E;gimﬁpled iatluds cz(rbmg steclogainiessmdeods qich as 302, 304/304L,

304, ML STORR A ER B S it 1 et MO gl from Letco mnd.

sprmgﬁ@@%ls%ﬁ{)emck& aﬁl%}&mnéﬁldﬁlgeidomdlf 60,1600, &@3d 2276, C- 2@, C-20009,

condensed water and entrained catalyst fraction (i.e
B-3®1 e300 nilbrfeedi®) (adlluaxdllslnlﬁecmmi@tcprlmée§ptlhgﬁ¢i¢,nl&ﬂmemm) 20, 800, 825,

904L,$§‘ie£lﬂ,y,l té a@ﬁ%%dntggmﬁ%t Cé‘hd\gh %Fgﬁgph{}gd %‘ﬁlﬁ?ﬂq and tantalum and
tantal&ﬁram@gﬁ [KCHthih R @t@el@qn@ﬁdﬁ ngzzes VEIOUEL YO O fIURS Iy A¢S (available,
suita or heat transfer. I’es include carbon

for instaged.sfromt AMEBEK Gheical SMC‘GS Veihpinggou/ Rdawarcponolysilica-coated
9 QS, 16 31FLy 7 4. S

rnetal% g[g é | équs Cef‘d?’ ]b de?&@th% E‘i’d é%rrﬁ{%qéoﬁ h xgﬁlemyicgsolbor%g% ()HMDSO) or

00ty1tﬁbt<hb£§sﬂéﬂ1é @)’BES)@Cl udi ng 200/ 201, 400, 600, 625, C 276

C-22(r), C2000(r), B-3(r), G30(r), AL-6XN(r), (a
[0068}y ai lweéa poishial e cisperrgd parsisiasrig i Byid camb§§@av¢rylenﬂzomeasured by

conveﬁﬁﬁgnal Sdglél}lsé Oaéfd elg%@tagédasgxltleézhg tlé;"a{ayni?lg%reft%&n g&%eg{r?tm?l{}, in Figure 5.
Referamgltd thn tt"@htema @hdzoylsctrld episex 13 tiausedes meatigeltls prashrediradjent created

05, 230 07; fluoropol rs (avail abl e,
by the 1%trasoung i surface current prod%cecy glFe to the 1nteract1%n%etween the ultrasound field
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for instance, from AMETEK Chemi cal Products,
W I m ngton, Del aware); polysilica-coated netals [e.g.,
wee@doew® by deposition and curing of PCT/US2008/050272
hexanethyldisiloxane (HVDSO) or octyltriethoxysil ane
OIES)]. .,[0068] The zeta potential of dispersed
and thﬁaﬁqutr&aééowh%e SYET fi the E%zﬁC@e@uEféffﬁﬂé FRSPYIEY %M@&gtﬁ?@é Igyand 13. Using
the re20BYERS | onal acoustic and el ectroacoustic techniques,
as Il l'ustrated schenatlcally in Flgure 5. Referring to
the figure, a plezoelec rlp Ggy 11 is used to
measure the pressureClF E@Pby t he
uItrasound A surface cur enf pr duced due to the

the dypel ASHRN (2 SR TRl b oF RRRHARe! b8 B Helinship

nmeasured by el ectrode 13. | pgt he
relationship CVC =4 %__ééf %ﬁﬁdgﬁgzhe_ ynam c
mobility, m of the pa ti ¢l es lean meodes er ni ned u5|ng

t he relatlonshlp 0069%@the zeta potential, z,
[0069] henlsezetnpeigntidled canrtbrn b celpypicd N@e@%hﬁfﬁﬂbthﬁﬁbpﬁmtcymomhty In

these E&r}lattlgﬁ§ %p%ilﬁa[hé Q(E'I?m%a(lj\é%r%éor{ gﬁ'[e%l?l ﬁgé ﬁ% dle}{élw @ftthg partlcle Pm 18 the

densitlyfof tlﬁ’@ﬂﬁlldtme(ﬁﬁm!; Hlelsfthélbvélgﬂfeﬁ‘a@t[ﬂn df pastidléme Vﬂeisghé pressure gradient in
fraction of particles; VP is the pressure gradient in
the cetllhém (,1% the; clentmi¢ad pt:mirelttwéc,ftfrth@:ﬁmdgm:dwmt poviis ttye df:cttlhfé permittivity of a

is.t el ect.ri cal v a

vacudy i § (R Fist Gy aoE GRURBEP: 08 bt Senfigion: K. is he
condulcivi Jhﬁf ﬂl%rb%bﬁdﬁs@fl LRBKSUS ﬂ%mﬂn@{ﬂetlvlﬁ§ dfghé RGid medium. Details on the

conductivity of t he suspension; and Kln is the
theoryt @i digegsugnagat oﬁfret Hailphlgi o PeldjhmmA D&t a#indsPod. tGaetz, Ultrasound for
Charécte??zrtg)fg ?Ell@sﬁc{rgg%ﬁzz@é gZuezcyd e%‘% grhg%/?gyr Pélﬂsteﬁtams Elsevier Press,
2002 @l 183-dg9). Particle Sizing, Zet a Pot enti al , Rheol ogy,

Anst erdam El sevier Press, 2002 (pp. 153- 169) [ 0070]
[0070Fq %t"@rtefs%&ﬁé‘ﬁ]@?léﬁm§1§ﬁsﬁh@§1PHEWSQ¥1F?&LfP§ Meagjiinggatanyential are the
welghﬁrﬁg o1 ngl?tg% I%%lﬁ?ﬁghgﬂés%% esr?%gcﬁl éa n %ncrsflrﬂ?f;ga{g@] Osfmce the density,
the eleanpil pernsitnaty, drivethd ensodity, oftvi'maereilr@k:mqwmaid already stored in the DT1200

and the viscosit r are known

erm.ttivit
instrubépttigbale R PR ETSoD Tietrodih T Hsitoat o atively, the

measu?réﬁl@ﬁ RArd GlaBe Stlbﬁlg préddBasheeParYictsdhR InfShdalBR N so-called a priori
Al ternatively, the neasurenent can be nade u5|ng

measyremesttbatiskipe dlqmrm1948@6 sicasuremeniriractionrnf the iwstrwadited a

ri i asure t , ski. t he ,particl | ze .
100715 e AR BT B she Bl 4P PP RERY 190 B35 o be conveniontly
measi€d ebyPQiplingdlthOffotlber il ané dxiygéniee- M@ﬁﬂsl%dctbﬂ Gyitem and then

stream can be conveniently nmeasured by Ilng t he
t

measyring| HAtZerar pHERHE 1t elsaireacopstisl @ﬂlnw%&heome@y departhed above. If
necesga{\]}Z @}e%ﬁﬁiﬂ{ é goet 1'%8 édafop %e% rﬂ% th‘tgr d‘i E&%sa filt r %‘g/\?e of filter that

roacoustic ce usi ng t
canbdﬁﬁﬂﬁ@ﬁﬁﬂﬁbﬁpﬂh@bﬁ?%haﬁba@Qﬁnbenﬁeﬁnﬂamaﬂﬂfdmefﬂwrhasﬂmzmﬂnyto

measur enent bg using a fil One type of filter tg
collect gprtigles gaeaterithan, g, éémalfon,éo|T§15rr%wP@Héampl§elﬁé ﬁ‘(ﬂeél?ﬁeé%e 8 de-ionized
water 't@ gfi}e%fs Slkion 118 . {d I@M%%ulﬁﬁ@fo@%ﬂa HJBYenEQI ﬁ@éslu‘raéfﬁent Depending

ticles greater than 0.5 mcrons. e recovered
on th@ sapl @ dize ohtha fdulzanmasrqﬂe ImIXﬂi% mapibzegplhedt ar inmogd vlspersmn One

0
type %ﬁ@d}ge%ﬂ{;gg &}ngﬁigll(s) 1&1—%68/,% frnqgilng,n é. g.f, %rsinéeat §11\pe%oe nhlgﬁ shear mixer
from Silverson Machines Inc., East Longmeadow, MA, at 3000-4000 RPM for 1 to 10 minutes.

The electroacoustic cell can then be used to measure effective zeta potential as described above.
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on the state or size of the foulant sanple, m xing may
be applied to inprove dispersion. One type of mixing
W h@s/ogmm be used i s hi gh shear m xi ng, e.g., BGI/O§R088/050272
Silverson high shear mxer from Silverson Machi nes
Inc., Eas ngmeadow, MA, at 3000- 4000 RPM for 1
[0072§ 0 rnur 3ﬁ@be¢§€pi; SheisaRtared wemle Asrered “b?éffa%téﬂlal sample of
e T AEABLGRCCBRLLY S8 AR Bl BAERATL BBy recpred in o
quenchanwbecmrsiedsamoeneaadludcd a fheabspjeonad. Shephass of thehﬁfactional sample is
iltrate rather e-ioni zed water ta epsure that
such b Gign @ oG Tt e SPettv Bd 3 1 10e g e
[0073} OWeAn %@f@é’tﬁres&rt@ @ﬂéﬁndl ] aﬂd&@eﬂsﬂletsﬂﬁfaé’é Es@@l‘i 2k @ht of Reheat exchange
mass of the fracPl onal sanple is such t
devicgonodstmeasiusd infe simdar fashibn |uﬁlgg31memsprod1uqeé fnonas mageripds similar to

those \éﬁ(‘ﬂ%%g Vgnt te# O&J%{rfa&g t{gfgfg eﬁo}%\e?s 5F ge de);g(tere (:Cﬁgi Hé éaowlgier produced

througepitig 6B sl dBRhY eR@ndite urflcdith@f. fashi on using
owders produced frommaterials simlar to those found

[0074] n tRyefeasbheribs geta potcptgleof the entrainpgqatal st frctnn 1o the cemdensed water

o BRI, BERILSER AU G A0LERI A BB o s

of thezptachpgtent inghe obndechedenitérdatie aveadnedbysliutef \raamt (beitl ldast 2 mV. More
condensed wat (toget her, conpri

t e in
preferﬁglefu ihe ggtp @aFantlalnaf thsecidensed; yatey é{@ ¢ %ﬁl@ﬁ .Caﬁa Yé% ?&aﬁféon and the
effectﬁzlérzfe?acl%télftlai bewna %ﬁﬁ&& §fytﬁe ﬁﬂeﬂcﬂ ?H@mciﬁqg@mgns’e@tv@ater both have an

have an absol ute val ue of | east nv.
absohpe eﬁlab abhtyicast Ren'¥ gtnd rmﬂt prﬁferalblycat leabtel m¥ndensed wat er

[0075;lnd ngral nggqlﬁ]g}lg lLﬁSf geze {)(:?tglgtlag Lpg tilﬁ egffg{ng cia‘[a‘lexsﬁ gractlon in the
condeﬁ@éﬂdﬁﬁt%? ghdvat)ahe REbHiRaxe poteis Qf Uhesi Rl ®f e @lench system in the
| east 3 nmV, and nost preferably at least 4 nmV. [0075]

condepsedowatcebdib dmamgmvalue iof at lgastzt@t mVpdylerst prgferabﬂy,tth@zeta potent1al of the
ned e.cond

entraueeqt eeﬁalﬁg Eeé & @ens%e a{eﬁ 0{1% Itl?e ! ect C KL A % enftyv? ?tl}e surface of the

quenchfs?stamaﬁctli?e sotleayediviatédtotie ﬁﬁkdﬁalsﬁde vahtElEadd B inViamMR] @ost preferably
ue of at least +2 nV. Mre preferably, the zeta
at leaghgtenYi al of the entrained catalyst in the condensed

t | I
10076)13" 5 Frch LSRR K8 268 PR RRRERY e lenfhinkd Bty e condensed
waterany diel.le”ffemflvateth paehtiatdnhs suafade pdgic querdhesyatehyinathe condensed water

| 76] | t her _embodi ment,” th
both 5 arte 19107 1ORGTdher W ABATE RNy A 2o P AGER Biained catalyst

in theve@ﬁ&’é'ns@({‘gfafep en®ik Qb & Ze@a ﬁot@ﬂﬁa@ Bk Hﬁl subhcd @Iethé Hﬁ&ﬁﬁ%ystem in the

he quench systemin the condensed water
condeasadawuer lorfth ha’ arkéles of -smV cwdm, prdehest @tﬂfyrabbfhé m‘dtoat less

100778 r o it e Bl Vhe ZeE PGl ool e SUETRAS Eagtyst in e

condeﬁsedt R8tcd WRAGHe SYREBID bdla tpbfenﬁﬁ’lngﬁﬂﬁteﬁlr%é f tﬁ@tqﬂemV@Istem in the
a value of - 3 nV or |ess, and nost preferably -

condegped wafet hqvoyem] large abgoln‘@tvah@g écgggefﬁeqtlﬁgt Iq cpn;: e;_t@hqghrnent at least one
of (1) rt)l?t %P}%ng c%{atlys?ti %hct%ﬁ F? gv(r:a?egvagﬁtz(ﬁi 3t su{ es Igg ‘fheoc*uench system in

the cdnﬁéns‘éd) ffaldcha®ta ActhepdietRiac Br sifsdtiedzbn ;idf@uapmdenﬁsadl absolute value of
wat er have very large absolute values to be effective

not gregfeiiian dprb Heene cmodirerdt atdenst ope ({f §1) fl}eeze‘@rﬁqtea}tlﬁ]e@f the entrained
cataly‘staﬁlaché[ S6ndellsdd at‘etoﬂgfe Qﬁfﬁe%@ﬁv@%@a ﬁét&tlah R 1RUEAEE of the quench

quench system
system in the condensed Water has an absolute value of not greater than 20 mV.
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the condensed water has a zeta potential or effective
zeta potential that has an absol ute val ue of not

wW@e@anegs7t han 25 mV. I n one enbodi nent, at | eaBCT/UR08/650272
(i) the zeta potential of the entrai ned catalyst in

t he condensed water and (ii) the effective zetag

[0078),01 ehits antifQlingrgenifhatds ) @Fedtlﬁ@reé%réhlw @Véff%ﬁmf%q%ctmg agent or
a

an agi&ﬁqgﬁréﬁ%gtsvﬁ?eo g;{&@%l‘[; ﬂﬁ:ﬁg E)fs?el% ggkg%@f) yp a%éﬁtaﬁlgl'hdes an acid, a

base, bnj ewtfard m@hﬁﬂeﬂaroaitﬁrywmd$ aheadtryﬁfd)ulmgrafgamecaaﬂfee?cmamgal that affects a
.age or .an agent affects urfac . .

solutigPeRINiepdr e sy o Mot HYEATE g PoluBe S Ry tgntial withou

mgmfﬁaw @ffedﬁhg @hesslé)'hftﬁﬁ% ﬁI‘P@hEH & an 1bﬁlc%ﬁ%ermhg fomblM8tions thereof.
antifouling agent can be a material that affects a ‘

[0079% ol ulni @e m«gmsmtc haggem ia@hcrcet on bhses ePreferablyt drd adid or base is

nj ect%c{1 1n&ﬁ ﬁ)f I:qi%{l syg 0|elu taingagms é 0 g]la%?glg %tﬂﬁw\ﬁ% gﬁ%rhcth asgstggl of less than
6 or glr&lférQhaﬁDi% yFEdférabI@znﬂleCa@mm%é anigjceedrig@fthe [éhél]sydtbm to maintain a
one enbodi nent, the agent is an acid or base.
pH inphesguangly bysterp pb frae 4itodt. Bl morapickirady.c dcit @ hapeis injected into the
[
quencg%gag t§ éﬁ@%ﬂoafnp@ess %@ﬁchﬁsﬁgﬁf &tfgc%tg rSat arllljldgr.ntoﬁ%referably from 5
to 5.5Priefagpaatdular dolimvdaraed, @badeas énj bﬁtedl rj eainedn ianttdirt the quench system of

ch systemto maintain n the uench system of
less tkpdyfran s tanecse From dp &- 2%1?13@@ %@?ed’%% JucBoss 055 In
one rélQﬂe& Chftdd]ndn®, (Elﬁﬁle%b%ﬁ&ﬁeéﬂﬁthgﬁ}é& bRl v@atﬁj'laﬂdnfoulant (i) the

he quench systemof from5 st preferably
foulatftroompﬁmmo@gﬁnatt-mo -alepardatatyst dince ralnddur)ﬁm equpinastesurfce is the tube

side of kT o h T 8 P 1B e UG B SPLIAB (5 Fglant where
the arfdlogBRHmARN BxREELBF ﬁf@'p‘ﬁrﬁds@@f%wﬁﬁnﬁg%ffebﬂv@f@a p&eAtiffare Fe,0; and

enbodi ment, (i) the condensed liquid stream conprises
Fe:Omat er and fouI ant, (| i) the fouI ant conprl ses

Xy te-to n
[OOSOEQU?PSOE@)H{m% &Q?cgenga 100, tagelé{ats fé Ogrt Jea 8Eg%nsgcili~' a)vater and entrained
catalybERdcti®K GH @@gmte&ﬁwmnge aleﬁﬁrf’fdctlblﬁ} Fhe haarhispstenhéades any vessel or
with the foul ant where the anal ogous netal oxides (fo
cquipmget thefripguelvse irrsepstatingghesardersed evasatand satreined aqtyly&rf@ctlon from
F 0080 I
the olpfiy oo, B iy Ui duchch, PG ERPRAN Ak e FHuench vessal and o
pumparatiad ysteni [I‘Hﬂ?lﬁld@ﬂnﬁ@tlﬁl@ﬂ@ﬂhah@q’uefnbbmishle ol efin
fraction guench system i ncl udes an sel or
(00814, IBrPé‘ﬁtent-Bqa{mqné PHPBIPEGUIHS sé%%fsempﬂ%e Ph A anEEnd at lcast
one cw{ﬂ%rve@m gk rc@b [l\%dvé‘s%l% %?éfetfaf) ?CJ ho ef(é'lféﬁgé E‘ﬁtéﬂl ef i 'h@at exchanger
fraction. Preferab t he quench system conprises at
that i§ esdttocvel quieagin p@@selof dimd cwdauwpawat@ndTh@/ so@n icandensed water is

fluid c ectlo with the seI 0081] In one
preferghi EhsREAback et GRS Bhi s at | east
[0082PN€ TRETRuGHER \@ﬁsel QRS LopRidRalGO Ricludgs \éeééﬁtﬁh% sgm@mci@@'rérﬁgval of either
vessel is prefer ablé@a heat exchange system or heat

solidsex @tsaerpdrliquishiphase ofeatt. The saibingaysttmasn be withit the querfch vessel itself
or it ctaH %Fga gil DR V%Sé’g?t B aef%ﬂ;]le &%%leﬁl?n%%g ?rﬂ?selgc \S{\@Cf &rmr 3. tlée pumparound

recycl e ves

to actl 1Iﬂ mﬁdﬁlnﬁsaﬁ is@ige (9B 2]AddigorUeasdT suasHed ba|r5tﬁoved from the settling
optionally includes a settli ngﬁ system for renoval of

systerg, %nﬁélrwetex frertiogrfrom ecsstbing pystany IsgRacdedhrayghihe mypaparound system
back t%qhé %[ué’hgh% SEE MifBdh PG ot egglg[l &afl %re gp@&f:tléltﬂg §e?ﬁllng s&ﬁ@&l or before or

can e a separate
afterthet;ettthnlgg;yﬁymtlﬁmsmdl ocated prior to the punparound
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to act in addition as a surge vessel. Additional vapor
can al so be renoved fromthe settling system and a
wawriendforacti on fromthe settling systemis reRgrUSW08/050272

t hrough t he punparound system back to the quench

vessel . The antifouling agent can be added to the
[0083% ot tfi\ﬁﬁ@hw%m e abeer by @Chidedyin e PPH’é’aEOélflflISV%ms F&¢ferpbly, in this

AP HJ &fiih Aofisht i Buriy SoRMBCaNtH JJ% tem. In thi

ernboéil e;f‘ gier S ?ggé%rbl n‘[ga?‘g%,m dpngl)ll s? ?ron mlgrgf?er@ e{%?n found sl%/s em. In this
locatlembmpprrem atsbebeseﬂmwedgfr&ysthemtﬂmg swsﬁaerm fhed puwpter fraction from the

portion of around system ca , ..
sorlinfRiaspricay ey BeTbRRbYRRCI s duthi Ty Rpbe ey for additiona
removél WRbGprolin@s bi @5htft6 Q\}E‘sfe%te‘% %ﬁeﬁﬂn‘lé’ﬁg %@ taﬁﬂfo‘hﬁﬁg ab&fl bR be added to

the quench vessel or sent on to further treathent such
the setatlsmg gyrsteaioi aforsair aftelntbv a¢ttlmg syytpmatidesitsdor sent t 0
t.reat ne antlfoul agent can
10084) & L RRU G g B Aotk By BB guEBh Rgem that enabes
the cif@ldtingNgatsty fh@foni o Bteghin@tined £08&4jred hePraftablyo uhd Ehﬂlfouhng agent is
ent is injected into any portion of the guenc
mJect@g sre i ﬁ@ﬁmh abicbghe Remppiosnd avstery akeiodt It wctlsooprefasred that at a
t

point gg\gﬁ@é@??ﬁﬁ%c 8‘9&19' t)&ﬁ? thé:) Elﬁéﬁ%tﬁ@%%tse}e Pr?tct?cﬁg)g ﬁl%lnit&%d for proper
maintgnatipar Gondxaysit emeO;ﬁrcbkatlhg V\!'alterl @stﬁhsmnpb@ﬁﬁ)mteﬁédtdﬂﬁtnstream of the

.. at a nt__downstream of_  the injection point,
mJect@Prn?entafPf g LS SPPRLQTShe e RBHIE BBHERDRe @415%4 as appropriate to
nwnuﬁﬁ&m;&%ﬁ@&?Hjﬁgﬁa%%éﬁp|e the circulating water system
can be nonitored downstream of the injection point for
[0085pH alnchricheentendouertt, the oldim slmamf thed is pgoad@handcsent tmethe quench system

complg#éug@ggrg alﬁ()%%)?’ I at g}ﬁt t al tﬁﬁt ijte ﬁgeihéfg 1S, water unreacted

oxygchhie§HMd ok @herafedyRYd AEdnan @n Wﬁerte@nﬂoﬁﬁné}iﬂ ethe b 1FSdtRBMn comprises
conpri ses et hyl efie and propyl ene, C + ol efi ns,

from gequh FRewt’C te autam W%, Wakst, elfrrefem’@heaiqredlbowy@-‘ewa%etg about 70 wt%

and o e er enbodi
water{ R RAIL PR ERENEED ol PR 467 RRDETET b percentoge of
thetoﬁéow\e/tg‘}ﬁwﬁﬂtlerbleﬂ@rsﬁ%@mabl y, from about 35 w%to about
wt % wat er; nopre greferably fromabout 40 w %'t

[0086hbou1[n a9gthgr smhedigrene K sl sirepn hawp@b%wa@eordﬁS% a@ferably about 1
) 0}
wito &Cloly gt Bhirebiy, REpULSLY 0985 \i20to pAUP L P ABIE parictes based
upon theedtel abiit @hbeidlefinwiréonor | ess, nore preferably from
bout 0Q.005 wt% t o about O. % cat al yst particles
10087hace m&g‘ar theels %re%?%m%% i@ QI BpeRvalh g about 50 wppm to
about (2998 Wpphy Prbah Idile&@%d%%'&'BO&tt 4(?@/'?%(%9 r!fb@ht”@() 4P WIAR based upon
nore water, from about 50 wppmto about wppm
the comgnobition i thei rdectemdTlfierd wirediou Tha 1m@/@mb0<abmut acgOrdwt4o any process

I ns based he conposi ti on af t react or 0
disclofy her WBEFIAME Sl S S k5P s BCOPON (g5 % to sbout S
wt%, ?%ferﬁbl@c@&ﬁ MoeCH 950U, hehBdul W eidrd Pféfé}hlﬁﬁr'ﬂfbrﬁ Lbe@&Y.2 wt% to
urther conprises fromabout 0.05 wt% to about 5 w %

about grwter aish yndre prafeieblytfram Bbowtoh wio 4bebeut 2 witdé, mass mecferably of about
%
1.5 W@n)é rgfecg%c?l #%}1%1{)1?13} %%‘2%15% b el@‘fﬁ% ﬁ][qutg we%h‘é\gfv\%g ﬁle?ﬂ s}rearn
[0088pr ef Eicahhenchisyabauh olleirﬂﬁo%rﬁérﬁcﬂaﬁhncl’@@d tinglel @1 tyltiple heat transfer
net hanol , based upon the total weight of the olefin
stagessie e dipat exchangers), preferably two to four stages, more preferably two to three stages.
The quench vessel can be embodied as a single vessel or as multiple vessels, including vessels

such as flash drums or distillation-type columns.
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[0088] The quench systemin one enbodi nent can include

single or multiple heat transfer stages (e.g., heat
wewharger s), preferably two to four stages, nRECEUS2008/050272

preferably two to three stages. The quench vessel can

[0089?(;0?1533%%31@8 1g}ae§f¢’ Istgg :,ﬂ?,lgégl?%gl%%oa}qr afsfﬁgrrglp%elmpall eele/n?gnstse 'S Examples of
t
vl SRR SHABSHUB SELNTRR 0 e S0G, OGP ) . v
packigd of strectnedd @ckment dccordingd® bnaambodinent, i doutosios 1andh1b1ted in the
QuencfQuRRRg o o3 e B Ip e VMG HEE o B ToagoBfleapable of mitigating
corro§&R 0 dinMERd ’enﬁ)@ﬂfrﬂé?ﬂt Ofhel BnihP %E’Heﬁ@ld is B hberigu §é1€é1ed from the group
systen1|n at | east portlon of the systen1mnt a
compri$ing lk}smempalynm;ﬁebl Eefloin prititdngemiand plonwosi on. | n
[0090@ | & rirEggol%laEg ids, %%,teapcg S othgtl %t g r%rrl}atoer ﬁl}]rarlna%esca%oorrrlae%toems ‘alat have at least one

C-H Hdnd Qa® PO Y& to(tRe Guenthfsh Qarrtd InaitithingsH umtlar&s@daﬁahgw ﬂExarnples of
[0090] Organic acids, i.e., acids that contain one
such agifsdnelade #itd ACAEq 2qidwoRANoj eged a@ﬂq@tﬁaﬂa@énwhléhmncludes their

0 e guench systemto maintain pHin the
dem%@g?%gﬁﬁ} anrgnté;I Exanpl es of such acids include formc

[0091aci dixaagets of dasdd, inpludpafdi exaapla Ma@HDKOH) c:ae(mﬂ)i Ca0O, NH,4OH,
whi ch includes their derivatives and salt f&
OTZaN|CHIYAFS ipgly SIGAUHEEEEY FRRPHYE Cqrppouads spfl @ixiyggsythercof,

[0092{<CH, T@S%g’veg?e@ln%&%blfﬁﬁﬁﬂélﬁe@% Qet%nw]@féltﬁg'tﬂzgc will enable the

asi c quaternary a nlun1conpoun S xtures
desiretiheepaefion pf@d]n Toen qereleosublee sseporicstspr bf enalsimpodiment, the quench

Vesselgggglfagﬁanlggbg{ g?l? e{e%{pgfrq?q{tep afg%\g\n@gmeﬁniglgg%t(gﬁc) to about 300°F

(1490%{93{? crat e}g {'n afolF tl?ﬁs?@?'g@;go atlollf2 ?%A@) Sfle feﬁlperature of the

a bo erature m’about

quench&@ﬁu@&l@@)qub@hatbeydle 30 (Apto Akid; th@ q&érmha\tﬁssel)‘ isgireferably from
about 18Q0F (820C) to about 25Q0F (121 0C). The
about b di 21 rte @out RO EUERR): raercurreerably froquabru &OeE;@Y%?) to about

140°R B LB e R B BRSPS o BT R i sbout 15 pie

(103 KFa% § &F @y 56 pap( PR aglHbre(ptdifablyt Ro®@utt 1154153?5(103 kPag) to about
:. The quench systemis preferably operated at a
40 psqgr(é%@

a)that is from about 15 psig (103 kPag) to

bo - f I
[0093?5 lgg’l 0%9 8%%){381&1% tﬁ ﬁg?éam?i%ggregé&gl {@Qéye(ﬁ{gg .egﬁ%g]éﬁream, and a
majorlty of (e @r@tbyxﬂpmeiates tieatadd MSIudBdiht ihe lodfinagredid @treuiﬁ drd ddndensed out
the provided ol efin stream a majority of th

of the gledinydicapaplong Meth theakiqus efrqcﬁen Jametd i {fivedusmet jspstem.  The term
“mayj &ﬁ?dﬁl%gnssﬁB?cﬁma F§99%.0 Uﬁgcr%gﬁl?% %J%né)fe ggﬁn{%lnﬁ fthe ch'i%hﬁ PP the catalyst

ong W t |qU|d ornmed in thHe quen
partickyshehe lifhel frection"ivegbont ﬁyﬁ}t‘Vmam&snpneﬁeraMymbEOP@ wt% or less, more

cordi ng.to_ one enbodi nen gh
proferaS pul O shof B 1eE” et g th 4tificvPEAEet R liokiSseations According to
one eWMbdeiRhent,eHS . Weﬁglﬁf@lf @Q\A%staﬁ)a%ﬂéleg i1 deulh e tioh 38 %bout 10 wppm or
preferably abolt % or | ess based on the total

greate\néa@ﬁtupoﬁ tltdietall ngghdoifhhadmukdrfract\onor di ng to one

[0094fi d’ggél ; %{eaglnls rgmgg%dug gg%gl% 8P‘p %Ft G gagrfppgﬁs quenched
vaport dﬂeeﬂﬂ‘ﬁ%ﬁ' stvRh0 Bpi@iilyt fenprisadiili@hf bagink includlng ethylene, propylene and
butylene, dimethyl ether, methane, carbon monoxide, ethane, propane, and any water and
unreacted oxygenate(s) such as alcohol (including methanol) that are not condensed during the

operation of the quench system.
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[0094] A vapor streamis renoved or recovered fromthe

guench system and this quenched vapor or effl uent
waeeosamoery pi cal |y conprises |ight ol efins inclBdi/ng008/050272

et hyl ene, propyl ene and butyl ene, dinethyl ether,

met hane, carbon nonoxi de, ethane, propane, and any

IV, pRreduchReroNgieact ed oxygénate(s)’such as al coho
[0095 {1 notdiipgn 'J%td?%ﬂ@éﬂl thdd s @Bﬁtéfboéut%%ij RS 6 WohMhe tdi€nch system
peration of ‘the quenc tem|1V. Product Recovery

18 prefetﬁmyS]fuﬂTI@e podoebsed to apdate snal eanfyt thatvarisussepfn abmdomﬁmts particularly,

of or recover ram uench systemi.s preferab
cthy e, e, BFTS O e A0 2o & o VG R CrY M 4 S Bigates can be used
to sefarRE 'tl‘ﬂe AIRANIENS co ?6ﬁén‘§§1ﬂﬁf laYe r@bVHEEMONRMEL quench system. Such
propyl ene. Any varie recovery systens, techniqués
recovqﬁdS}@@@@e@@@salb'anommlm et top m@q@amataeccman@tm pearious scparation,
fromthe uench

h
fractlona%?té r%{l&/(érn@}ﬁsﬂﬁ%é%lv é)lyf% arﬁl ! ecovl%{g IS OF traéngh,peracs A1 ystems and other

associ@fed M Lpnidht, ForC /pW@chﬂdSthfoan@fsb@Uﬁe@ epeanidrQefrigeration systems or
fractionation and/or distillation towers, columms,

chill tsgins, comPESSQH, knegli-Ayt divBREr iDek, By@pe med ARl hipn-limiting examples

of eqﬁéglt%ﬁfeg%ﬁgﬁeag}r@gg fsl’ystfmgl: 13?17&?%%%1@80{%&160#5Cﬁ@rﬁ?tﬁﬁﬁ%r preferably a

high- mmpbrramre dem‘ethaﬁsm 8 deéth]a&ﬁi@r wdelﬂmpam&eﬂrmmbrﬁnespuﬂhp&ne (Cy) splitter,
i ke, Non-|imting anpl es of equi pment used

propy eﬁe &%)ée iy DuteysCavRINiET 8 t >i%ffn]ékeor nore of a

[0096Tj e me@&fé?dll?e Eecoﬁ{p%flﬁﬁg %Mstarebb&[ﬂy t gﬁgﬁlﬁ gk Uhe production, generation or

denet hani deet hani zer, ropani zer,
accunméativmaeiesdditairay k)mdtac(styprsfbdlqts amd/or porgpyingnts al@8) with the preferred

kBB D8 HBkh e Dt 0, b S, L SR, opn

and/oP e | ORuclgREdRES QR g’/'plc%g‘}uﬁﬂﬂf@d' 9 @k Addédv#iRal manufacturing
product s, byproducts and/or contam nants along with

proce&Sh@ SWIeefs(pdeerdermab@lm OTOSCSSEX ahﬁpfll e@f@’fedpﬁrr@b@inmel@t qf rtdltpspeery system,

ro
the reg%\aa/r% I)sy%‘.alinsa[l’fseonlencﬁgﬁ%h %%rllf%atl?n S\éstteen\{ t ngolr Ceg? Ry hlgﬂtf ?lg fns produced
pamcﬁkafly USiear BxgignbiéabiolEiMProctacitdr paigeddKgee8s @SpLﬁriﬂﬂatl@lS system that
ynerization processes. In a preferred enbodi ment of

removen éow deisheriybypyastusin or cRBIPERBHe r YOrYEYE aiaalssrRl| qgiainants and
byproGudty!fi hélg&agbﬂ)&?alﬁy ?E)ﬁ{/n Qoﬁfbrouﬁd%ag{&lheas lv&)a%i]t f%?élk NZldehydes, ketones,

produce rtic I'n"an oxygenat e-10-0
carbopyl@c asigls abélemaS@dd)nt brlughamanpuia fahd adthan niygee nedoyatunds, arsine,

A Ml .

such ds%&tzféﬁe %&ﬁ&@ck%léﬁ@' 1@5{)&95{{%0%%&@&{&1 RRypat er,
al co al dehyde ones, carboxylic aC|d

[0097¢t heTwjicatlay o wowvdriies onawnondra arydewtidseto nheﬁnsnge‘ﬂng 2 or 3 carbon

conpou hosphi ne, an hl ori de er, .
atoms, 6‘Htaé]?ﬁ“ﬁ]§rﬂf 3‘@?“8%5 %‘ﬂf"i]% |°gﬁéﬁlsh§ﬂ’r68‘§@}ﬁ ilﬁgns having 4 or more
carboM ¥R AMPEAS: 1S)pedHRE A6 RIrdhle8 B prodBEdy |Iné!ﬁ@éd’ﬂn&ﬁ@recovery systems of
propadlene but adi ene and butyne 50097 Typical ly

the ingenipa raret Wgctmyétpmﬁrfwecom?@éa dicepyo mﬁt@mﬁalﬂ@i withinribe Qleﬁn product
streanr? ﬁl n%? actap of RO % tﬁé’ﬁg Sﬁlucke%gf?'dduced as a result of the

I'NsS, ‘especi a H RS haVIN
ramvﬁpmgmaanbmnaatons and other byproducts are forned or
duced. Included in the recovery systens of the

[00985)nv it arsrerabadimente theople By predust srane snessed Houghea recovery system
produgﬁlgddﬁ%tocf fORt @d?@&r% EBﬂ?alhl"ﬁﬁ s‘?lle%fnk,”m%a‘?ﬁélﬁ&r, a three or more carbon

atom (C;;) hydrocarbon containing stream. In this embodiment, the C;. hydrocarbon containing

stream is passed through a first fractionation zone producing a crude C; hydrocarbon and a Cy
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streamw thdrawn fromthe reactor or converting those

products produced as a result of the recovery system
waieioBiogw® [ 0098] I n one enbodi nent, the ol ef i PCPUSNNL 050272

streamis passed through a recovery system producing

hydroga-ngt)li? ge}qtg{n?ngg%grfg‘a?régﬁg?nﬁ;p rgclgaa‘ryb(g% c%%té%?r{%t;%a?n is passed through a
|

wonA DO 8 SUACETN U0 900 P conin

streanf.i Tht féurastmematiton ydnearhoos isiluy utaresidechCis butene-1 and butene-2,

hydrocarb nd a C.+hydrocarbon containing stream
bumd?ﬁ$;€”¥a 3?@ ?@Gﬁ“?%ﬁ?ﬁF%lng streamis passed
[0099£hr Opigh o fime R 5REdh %ﬁtfolv@dl ZR e RoBFMGLA YGrBc&E Udsticularly an
hydrocarbon and a C5+ hydrocarbon contai ni ng stream
Oxygenhf@-tbmlﬁﬁmpmn@sse typagably nconjedinsobydrbeatborisnlvinge 4 mntreﬂt@scarbon atoms.
The aBnSP%t @fshy%é%cgrlfons @S{z‘lglﬁ kzluotrertq?e)rﬁés‘gfb%%h gr'g? ggf tlec%l?g gllr'l%l% arnount less than

30 wéitlhepiredempréedalily A83sathe® MR SighN pHicateasd niAE pirdfetaBlyl iss than 20
an oxygenate -to-olefin process, typically contains

weighi\ngrasats E@éwsi pravhnéptal weighbel thaplstin prodwe . strepm wibdiawn from an
oxyge?lgtehtx i pooc%§‘s hay| u'?i?n waterTO'L§ 1%8{(91?2!} @@tﬂ”& do?lv%rsmn process of

Pnan’ anount 9 ess t han
oxygqnateﬁ enmbblyﬁhesmhhhgm ol yveiag dicvee caalnit, C(ﬁmpbsmt the resulting olefin

preferably | ess than 20 wei g ercent based on th
Pmduﬁfo%%a%@@ﬁby EPTPHRES S %?JPHtYp?%%EﬂFn%i‘I}dé%{rﬁr IR A2 ?esser amount
of foufr %bﬁ An® Mgﬂ%”&frﬁont R HhBRERGRS %the%%rH&‘ﬁc@Q e%@iﬁ&hg water.

n particullar wth a conversion process of oxygenat
[0010[lht ol'lel pfefarsdulight iotéfimg @moduwded iyl ary enevt theaprakgssts described above,

preferg@!grpcgiht:rlyoogd{{%‘reeséeg;alilrlgt B}? lltgl;prglflg 8F%Féﬂi&cgﬁﬁ1ﬂntmontain a C, olefin,

wherd 9RYA BREbA oA 2 8 SIS BT arRBMbiMt @EatdrQbir SRHWPRNpRAGably greater than 90
hi gher carbon nunber g@oducts and ot her byproducts;

wit%, exast it fagblagisater ool 0D WiThengd magse mrefdrablyghe lessethamebout 99 wi%,

ny,,on f the processes described above,
bmmdﬁ?&?e&%bWV%§§H§QF§ﬁ§g processes, are high-purity prine

v okﬁf#n Eroqngts that contain a Cx olefin, wherein x is
- €2 to 4, in an anbunt greater than 80
[0010Y Y ORkRE ecabi¥d %ﬁﬁih% rreddVRR, SRt ¥n BOLRIRA ehe Rz@x*i’éty of ways. For
greater than 95 wt % and nost preferably no | ess than

examldbotm: Qadrydroxprbioas duitans-  drel bwerd-2 wed eiied tomakheloohelsihgying 8 to 13
.recgvere

carbortl ﬁté)n}se %16@%‘[5519 sg))?gltag%cg%'hlcolé anli ésgb}ltﬁzllegﬁ S UG t% trn %8 £ gasohne additive,

methy«m&ﬁtyl&ﬁér amwmyleﬁ&aa%mbﬁsdr ocar bons butene 1 and
ne-2 are used to make al cohol s haV|n 8 to 13

[00108hr H@rﬁnatllﬁﬁﬁmb%@eét iesoveisd oleding yire figshiteshiosong Ry more polymerization
procsL SO KIS SRES ro oIS, 07 ah e AL Emcude sotuon g

phase[ ﬂ@&@@hademnarlﬁgﬁ@fesﬁmh(m‘lalmjmtbmdtﬁxndhﬁ’eeﬁ Pdretulady pregerred is a gas-
directed to one or, npre polynerization processe or .
phase gr 3¢ n@ha\?%lp?léfageﬂﬁ%ﬁ%fo PRET MOGE OlrEPs 31deash ﬁn%PgwE§§é%ethylene or
pﬂ)ykgglude sol ution, gas phase, slurry phase and high
pressure, or a conbi nati on t her eof . Particularly
[00108) ef]?@rarrqﬂeﬂ sofh galyplrageticor eatslystsr qudhd{sse Ziegler-Natta Phillips-type,
ne ar

atlon of n | e ne of
metal&ﬁ? ]Q{:wrtgpl%p@ymenzatlon cata?ys% an rmxtures ﬁlereo(il
[00104] In one embodiment, the present invention comprises a polymerizing process of one or
more olefins in the presence of a polymerization catalyst system in a polymerization reactor to

produce one or more polymer products, wherein the one or more olefins have been made by

converting an alcohol, particularly methanol, using a zeolite or zeolite-type molecular sieve
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propyl ene. [00103] Exanples of polynerization

catal ysts include Ziegler-Natta, Phillips-type,
woreialdwecene, netal | ocene-type pol yneri zati on PCT/US2008/050272

catal ysts, and m xtures thereof. [00104] In one

enbodi nent, the present invention conprises a o
catalyglofaRRAsIiofn o meé%&‘éiquﬁm%@tlep PERSicEs ]g}o aegqswiﬂa%pqlﬁl@eﬂzaﬂon process
s ESSACE 3l AcREL IR )10 B ok BRI A poteriation
catalyptr Ddtent &, a wippoeicd nididloopee oatalpsirsystomef Innishlshanbocﬁment the supported

converting an al cohol partgcul ar |

metal@agt}e?gb al;z% SVt PIISEY fltS]épR% & mefpilogeps or ¥net ocgr?eolype compound

and &l %b’t%%ralﬁf%ra%mﬁ’@'a{ct&ﬁor As Bf %ﬁ%@ﬁ&@ﬁhﬁ”&ﬁbﬁ 3&4 Qﬂlrnoxane or
process 1s a gas- p ase pO ynerlzatlon process and

combingteit thereef, @mdm@t pie&fritiy thesactivatheis abirhgaepe or

I ene preferably the [er | zat 0 taI
100108 SRSz ?RR RSRUTRAD, Yal " SIBRUNMAE! i hOT pfBbfifon process.
polyntehualcﬁlmwlyﬁre ntsystérﬁe aBdiPEher tp@dydmtnal progesRe. catrgpi¢st conditions of
systen1conpr|ses a Su ort a netall ocene or

polymesigaiiqroprsprere ype %@mﬁg%tdl%nmar%%&kh@tt@ rgregierethan abeyt 1000 psig

t ct/ [ 0O,
TN {000 RN, 208015 Kpapi 500 i
(3448tiragpand vaire prdf&abllyl.lﬁmh@alraﬁge bﬂﬂaﬁﬁboﬁo]zgmmg rBRU&Pag) to about 350

i ti ns vary dependi ng on the meri zation .
psig @3 b‘g pgmﬁ%rqozl tH08H 0%@92}1%{%@ EPRCEHEre Ygy from about 0°C to
about %by@r’m&gfe&bw peHCERut JoR! fbaébo‘ﬁP 55 tO Mbte %?eferabl_y in the range of from

pol ymeri zati‘on pressure vary from about 100 psig (690
aboutlél@&@)to 260!, eatl enost perficrablyut tHOBDgESF froaBabidit KFLY)q about 150°C. In

the prgfﬁérﬁﬁ Brr%egi%gpélggwrcg%qg gélﬂalréto‘ﬁﬂ?g Orlfllgral?%og éi%ce(d er%our 1S greater

than B, @f()e[tﬁhﬁ)’(H Rod W%/Hr}irlﬁ@feﬂfb e@h@éﬁ 32900 P54/ (15008 ko/hr), more
kPag) to about 3 Pag). Typi cal

prefer@blbfdgrpatgm thapf SQH)0y P@éﬁlrr z(aéﬁa% kgdwp @n@mnsé predeipblyr giester than 75,000

to about 5000C, preferably from about 300C
le/hr?PQggog‘%/g@SOOC, nore preferably in the range of from

[00108pOUTheEPOIGnIces BRAAEd BRChEPSlyndrEhas@bkocebdrs tdescribrBObove include
of from about 700C to about 1500C. | n the preferred

linear Jopydenpity, elyethylspocdassorners plaviemersohigholepsiar palxsthylene, low-density

o P51 25 Q0TS sl
produtdbh P pebymiur)zatiompeceses imclkabt ytagt epdlepropylanc, 26t O polypropylene,

| bs/ hr (22,700 kg/hr) and nopst eferably greater than
Syndleﬁsctmlmgmﬂ?ne( 9 E‘@Bﬂ?@? Fifolomg ‘31@911@81] ISt eSS

[00102]{’)8323&3?&1 Q\)ﬂgﬂ&fé lpa%d/ 'iSSf inQ¥b Qrcfé?&%ﬁ%? tl%eﬁa%b Rgdrom 0.86g/cc to

ncl u i near w-density pol yet hyl ene,
0.97 eglcastaomerght-apéragt cmtdp@,lat‘n mghzhd etlos nmylbgeaxytetgayh@mplar weight ratio

R T A TN 7 A ——

index RIDHIGREhsBdt I ABDMY MBI 23RaL 1iR @h@fa@@@&“% 0loNCdgsién to 1000 dg/min, a

at actl c pol }/gro pyl ene, isotactic f yl ene,
melt inderdiratcatiild )o6|2§/p$ R ERE, byax’@Tb{l3 i ¢%fm@mlO to less than 25,

alterngéti\ﬁe?/)}(a ?Zyl/fgase gll%gf%l WIRDS: rn%p pg’{gf?elabl}igllegt%{ han 40

ene- nmers have a ‘densi range of

[00108} onPchlﬁ&g/ pfodtl@ado b97t1@/ pélynRriv&icihpraresy age urmiue cml @ich forming
ght _to nunber-average nol ecul ar wei ght rati
operaf(lwa@rﬁlm@ﬁhegﬁ a8t dibck gisionsingd sozgygysion @s %Uﬁéé?éqw a¥ldyg, injection

rnoldlgglanﬁ%ﬁ?ﬁ%&&nﬁbﬁﬁﬂ?ﬁ&w&pﬁ}{wn%rn&l& films formed by coextrusion or by

lamination useful as shrink film, cling film, stretch film, sealing films, oriented films, snack

packaging, heavy duty bags, grocery sacks, baked and frozen food packaging, medical
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i ndex (12) as neasured by ASTM D-1238-E in the range
from0.01 dg/mn to 1000 dg/mn, a nelt index ratio

W@ 1@80978y2 (121 is nmeasured by ASTM D1 238-F) RET/US2908/050272
10 to less than 25, alternatively a 121/12 of from

greater than 25, nore preferably greater thap 40. L
packagmgs mgpstpal irass neRatese atchip 1a9d-coBtagh#id Bopr{ogg-contact applications;
fbers QGRS P E S Mgl TG BT OA LRRE! Abos IR P} forThe in woven
or noiiwewembdbrdi togmake fittetsi draperofatiiicry naadical ghmmgntsygeokextiles, etc; extruded

. fild i ncl.ud l.own .or cast filnms forned .
amel@éd_&?é”fs%gfe&waﬁru oIV A Fie GOUHES: BEOMHRGTARSSs pRgypond liners; and
moldcdl drfi@lel ithdMdSEingkChhdl it 1a9&RH IcBBsthictif®s irOfeeRERDS bottles, vessels,

films, snack packagi ng, heavy duty bags, grocery
large belbivs artiplekatia fiobdf qootearers auliopackagi ng,

00109P SELREEE Wtk ARl T LRI AR e romed o

the oltfiRef@oldr6d denyrehé of phdpiodesses BsetibaN alsddieNParfigulang the conversion
nmelt blown fiber operations for use in woven or

proceyigh- egeparfieEply sharfddeO roacay o MiT Qptpcesabr These include, but are not

L I C 1 e tiles, CilniEX h C

i %) SOBBETILp QALY L2558 LIRS, L, e

dichlogrie rmdvirgmhebloridacttipdbshzbna) ethsjenandidep bwacheaisbppelsalcohol, acrolein,

i ncl.ude single and nulti-layered constructions in the .

allyl ?'ﬁ?ﬁ%fprml?qee%%ld%&%}%?Cl@a?téﬁ%m B (oS0, rgcgy lgnitrile, and

dirner§,%l&efs??ﬁ@ieﬁ%ﬁérs%@tﬂy@éﬁ%g I?I%féflené QO RAEndsbr &k dsQRebOF,

pol yol ef ms, numerous "ot he efin-derived products are
VI f%&ggrhgron1the_olef|ns recovered in any one of the
s descri bed above, particularly the conversion
Exampledcesses, nore particularly the GIO process or MO
rocess. T i hcl ude, limted to,

hese ut are not
joo11f] dehyd8y|c 3_? SEICIES ,Obfé@ési ot 4oy PHEAPE| Phiy quench system of an
oxyge‘ﬁht%g-:t(ngﬁvlhns Pgﬂg&se\?é‘hsfffiﬁﬁe% in%hﬁhi%ﬁk?w%e? b Rbkd® SRS containing 5 wt%

vinyl chlor benzene, ethyl ene oxide, cumene,
of theifedpnto BaimpddsadebQ: @Or8Yoeram Addiich, Mahtarkieel &y pmd ek @NnE9.9% from

.oxide, acrylic acid, ethylepe-propylene elastoners,
Aldrich MyPiRE VA w B th FsPESL i WEPEI0 Gke £ Sy gnaricopy sy of cach
oxide€UTH @@y WRIARKLENRINGra BULHLANESIVR oI MAHIRS TBEERAf Longmeadow,
VI . Exanpl es Exa&gle 1 [00110] A sanple of foul ant

MA) bighasheed nfixanata3 0k Rfvhgler § minutgquentiese yxidsm were selected as

an, ox at es-t o-ol ef ms_ process s.diluted.in
repreafiiy BERRF GREes psShane Me S iRe R Rus Al RfhifiEss,piggl oot oxchango
equiptbsy, fHRuERM wasSREPIELdChitethd hH&9ls SndontdtaroxMAled mhight be present on the
M | waukee, W) and Fe3™4 (99.9% from Al drich,

heat exghapgaencasfacaplcser EnQEEh di spersed in water to make a
[001 I?Tl \)’(Vte%@t%g).ld?e%'tﬁl %{a%‘ rrﬁéésﬁfed (e‘%c* flﬁféltigl? 'ol{/ygﬁ .u§fn re[ }I?(;I\.Aﬁ§%0a SAtcoustic and

ing a ver son verson i ne
ElectrbadogntiafpsitroMjer Hiagh Ditpeasiomilgchinokigy I0O0 B4 RAEM, Netv York. The
5 mnutes. These_ oxjd were selected as .
foularyt siyrgyshadrasgtiias gH ?4&26@%%%20@ @L»kg@fnltad&qstﬁrﬁeg 8l 9zt agf the Fes Oy
e imess st [ , :
storry MR SR CHAIOR FO° AAES s BBAE B ENANIEr P W gBHTRAL the zeta potential
curvepxidiths [P HEheresylsesegiverom Kipe 1dedB, exdthanger surface

001130 TR RR PR B e e S50 B Rntg PR ARG Tk . th foulant
is negatively charged at pH higher than 5.8 and positively charged at pH below 5.8. Figure 1B
shows that the Fe,Os slurry has an isoelectric point (IEP) of 7.9; that is, the Fe,Os particles are
negatively charged at pH higher than 7.9 and positively charged at pH below 7.9. Figure 1C
shows that the Fe;Oy slurry has an isoelectric point (IEP) of 8.2, that is, the Fez Oy particles are
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El ectroacoustic Spectroneter from D spersion
Technology Inc., Bedford HIls, New York. The foul ant
w@kwsoyehad a starting pH of 8.26, the Fe O3 sPaUr/D§200&e50272
a starting pH of 9.8, and the Fe3 O slurry had a
starting pH of 9.6. Acid was added to each slurry
negatiyghyefhargedas é’Hz Btgaerpf@@% ft3 ad ew%‘iv shrrgecthat Pféﬂ@lowrﬁé In all three
RS Hlrfh3r Aafrhg! Eﬂ the TRP, thSh i
Cases’Fﬁ%?u I %rs ows 2 ¥ﬁat the foul ant’ hgslggﬁldﬁh%o%r ecgtc&?i%%lg
[001 lﬁbi nﬂn QﬂdEP)o cho®. ‘&at ttlhameamremhﬁ éfomttargotérgiahefahé fellynt and the

er tha itively charged,.
offeoti 45tk BTz ghd e o as shufiss RER ity SR Bimge could be
greatli@&tﬁ@d I thE ‘ffJHeﬁf fHeCCOBQérﬁEd (hlqgﬁ) stRhm/oan Bﬂagenhtéato-totb%n reaction was
particles are negatively charged a
regulat¢rhim éVpH range pbsite iSvefoy acprarogetl watksp %b@ﬂcbﬁmgergof 316 stainless steel,

cooleﬁiiz ég gia eé i ilglgl\g@a%%erﬁ?ﬁeé%?l% oqfe)g% (?j[ Fllg,[\};as 1n§ r%g nﬁtgéhe&ﬁondensed liquid
streanp @ﬁ&dr@r@é’es@é@fdﬁﬂﬁislav eleystelh af gRM-alcelp b'eﬂitb(g had vHeant $afremoved for
and positively charged at pH below 8.2. In all three

obseryaivagt theorclisianed! thisaperiodeitpipsi Huadhdy hiyore sigaificep fouling. As a
0

comp%ﬁ% %Tﬂ@tgﬁtt“{‘uggorr@g{s &?Igﬁ%% F@&?&‘i n t‘ﬁ% %?Ade Qealol'i(ﬂlﬁcﬁ t%&rn of an oxygen-

to-olefiautanbn dmdfotheceésf Buattwidena @Haregmlh&m | Bhe aferideepHrdtudhg the 4-week
urface coul d be used predi ct where fouling could

perio &fa@ msatqreﬁj foebruayt 7t ré;tﬁﬁr Pigeess Ren bR NEEdTd thgisgme as during the

perlo@Bf Eﬁrﬂa latfh. OWHEE RR &1d ﬁngérexxzésnreﬁl%@gd hOfhe ¥BRclusion of the four-week
regulated in a pH range of .5 ftor a period 4

periodpheks. suffacofodlifig M@epbsﬁve@uG st al nI ess steel, cool ed by

wat er at a nom nal tenperature of 900F ( 32C) , was
Examg' serted into the condensed liquid stream under

rocess conditions at the start of the 4-week period
[001 lalnd M@ﬁw qonfzaing 298Y &d s ertfl% Fradang 4p5d9A Fa&anwtf‘efwas made by diluting

the foﬁfaﬁf:l PR QftrPhad QPPI FX 108hd d LurkRS tdnQRDF 58, 7|"t§rY1@/cgllomeasured using a

I gni ficant” foul . As a conparison, an ide
CSC %Qﬂ4d Tdneigeretaneggon ﬁkﬁé} Sedntlfm Got, I’Eelrfaan&l’mgﬂmj They lijOf the slurry was
sty eam.of an oxygent o-. fn reactiaon for .four K we
lowerg, by SHAIRE QORI IFEGAtiF GO SORHOA LYo AN B Sghbontent nearly
constfiit Vel fRE tbRAToVas tﬁ'@%ﬂui(ﬁﬁ’sté@ sHBpRYPWHs rheasthddChifter cach adjustment.
process conditions were held the sanme as during the
Betwmrm@dur@meptﬂ, ﬂl@gi@ll\équyo(ﬁlsowed} omelomlll}d af Ppdjery wadu Nouy) platinum-
Igrd c usi ? P
1r1d1urt1]1 eré \%/ g c‘:tféns]to&%ef T wa gug t 18 OV%OCP acé)yvv@p - Oéuﬁeg&ﬁ[ir to gauge the
slurry? &kp@’rﬁﬁén @Bt arhei dﬁﬁlp%?w@tﬁowl%l abljubthgent @wpa;rstsd yedy i water. There
Exanmple 1 was made by diluting the foulant. The slurr
was ayaérea Cﬂaﬁ-‘p@rmshsmrsmaf@ velanrthe BHiod kg Yy vas gidncesl fiamcio 3.8. The
CSC 70545 Tensionmeter from CSC
result%ﬁ%ia%sﬁ? 261Fa| rfax, Virginia. The pH of the
[00115] urThe paist |at)wéﬁc&ﬂakfyst8disbdﬂg01a i€ aoigievddr mr%ipmdsrtIoCa state in which
aC| solutjon in order to maintain the. solid _con
foulaq%éla PPEE &ﬁétrsmo a @&FS audagee N e ngf Wt8§@gﬁmb§dqoa§ éa is believed that
this is> dist WhHere Wﬁ@%%f}%té’}ftﬁaﬁ bf %Cfbu?a‘iidt s B ndeReH 'ﬂd strearn of the
measur enent s (al so cited occasi onal |
oxygeDethlalgfirorcactionNodhe gcﬂfmtuvcl aeth potﬁ:nuﬁh af itlngeduroment lauface in contact with
s brou tact w th de-

the c%}ﬂéyedt E@au feam, areg gvttﬁﬁlr i ta? %]]agtl &qnp‘bg@mfjﬂeﬁg‘glyz %gtracted to the

cquipMRAPerate wcelvéct@Hoa%uﬁbmmm% ﬁi@&rssa@,dw&h@\&%rme be established by
wat er. There was _a sudden change in dispersion rate

signifigheireledise phirpé diffescnsisiichgmigak peterfisd @rdiendimesngentradti@ gradients, and

The
the like, Sither alone or acting in combination. As is known, surface tension measurement is one

way to evaluate the strength of these effects. The transition to fast dispersion occurs at the
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results are provided in Fig. 2. [00115] The point at

which a fast dispersion is achieved corresponds to a
w@@sm@9iom whi ch foul ant no | onger adheres to aPEEUS1008/050272

surface. Wiile not wishing to be bound, it is believed

t hat thi h wh h | of th
transi el fia @ PAEED CORGEASHHIORS Guf QouETlahgieod ptace as fallected in the
zeta POIMBED n{e%s&l?ﬁg t Fﬁﬁﬁ:t o) aﬁldca%m:e §lchenhd MR @Bh& in surface charge

pot enti al e equip nt surface 1 n contact th tHe
correspondbentsed changaii tist swerbare demsiguchpl heds dadpestédouParthe pBl was lowered

from B 7% 004 50 TGR ehhifl bsPeined oy o Qe PHE o B . A contimuous

reducﬁ’&h &l %ﬁﬁceb &nSRhakhd §%d atheS bANbhL 98RErc8 RESWI L Therefore, a fast
charge differences, chem cal potential gradients,

dispersonaatatof gt fonlagy deline it watemwes adhéevieil kia pEioflserundiSone or
acting in conbination. As is known, surface tension
Exampieaisur enent is one way to evaluate the strength of

e ffects. The transiti.qn ast di spersion
001 15SFieRapSirygor RS 4 Bhe rhifired fed BRboEii R e B duidized SAPO-34
cataly§1.uﬁtfd%9 RohAtiGnhPRSdohiy %€ 0% Chaihg &R tRAO] A5 8. coﬁfpoﬁlﬁgh %6&1%ﬁsmg olefins,

in the zeta potentlal measurenent. From F It can
waterbf@kse@ngamh atids.radchtahyge fings. sThref @meel@warpgece@msrsehmﬁw@tly shown in

Fig. 3fagnta zcrﬂgﬁ%g%gge f%’\%ﬁtr '&U(ﬁ Iﬁpgﬁ?ﬁ It% re]15qause{1 S@uqnf‘ 2@% v%fleerg ‘superheated
vaporti€ 66d| @Na & HeASHRdr bad kB adTBK ndthahelr 2¢ 6shd@nfdd. OfhcRueheh system 108

continuous reduction in surface tension was seen as
includep@ granghgessehbliledohexampls a paskedselpan far figggt contact heat transfer, a

surge @' %BF{/IZ(){dg;&teﬁt?ltﬁ?p%q? g&ﬁgtlcfn n@]@i@'aﬂa eg{]?x\gg%%f Y% such as a water-

cooledl\/EHebar&QJ:haVlg@Or Vs cheitntcl aqﬁlldulvdnzle ds heedansiagrithr water with some
containing a fluidized SAPC)S cat al yst under

OXygeRaH| b’%?ﬁ%f P, e&%ﬁl\l}@r%@ld@s%)adocfat% 0 pﬁ%ﬁ%én%ﬁ w@d%ﬁwn from the bottom of

the qu%ﬁé}p&’éf'lée' ﬁQ a‘ﬁ@ 1fc§1al&gi tﬁ{d%l%h% wifef-880le £RKE exHad I194 to the top of
acids, and catalyst fines. "The conversion proces

the qeankkesict dI1Ryusstpothe ¢irculdtign 3ymp A20hi Choled dicakr quench medium 132

conta STt Pt i gt SR PP Tl 594 e conte an

the vvévtelr ARCSRE JIBLhRRG! ar@E&d‘éﬁMe s ?ﬁjencﬁmgtt&ﬂﬂ@ BedhnS Y B4 BWithdrawn from
108 |ncludes a quench vessel for exanple a packed

the qessichvessedrlldi ?@cfedctim dlg Shrgatvqswérislﬁer The nstipgeduction of liquid is

w1thdhagvé1t ﬁr &%Rlérgp %fﬁﬁ rg% u%ﬁ%d 24 lgv%t% élre SHrac evggshei i?(i a4 Cljs &nt to further

proce@x@ﬂm ge;saratmeotr&@@emaﬂsﬂemu ifighm Yl Whtet 8nd catalyst particles 122. The
predom nantly water with sone oxygenat ed h dr ocar bons,

ratio erlgjélm @cg@qla@d e Hgt wathdraypat is ghoutilOf e SThea(plé IPFREetayaRors, and other
light %arsggnegiﬁ ey Q%;ngcﬁ gtﬁ@ glr}]&léﬁ nehicdqY5Ge ﬁ@eﬁ%d fﬂuent strearn 136 for

ecl’'rcul at e r e water-cool e t exc
furthet pbct @irtgheCdustic afdatihénel@MBHnjeetss @lto ilﬂe2queﬁ¢kng1eﬁ1|nﬁl 132 after the heat

C|rculat|o punp 12 Cool ed |iquid quench medi um 13
exchaggiit 4 S e ?Oe%R*PFrB? ther piL Rl rhe irepiicplaiedqugnely maqdgim. The pH of the

rec1rc81‘é€eﬁ%ef{&§1§§ w32 iVARL&rdNG 18@ses are cool ed, and the

wat er  and ot her oxygenates are condensed. A quench
[0011Bbt tlostsurs¢ntatam drl thei rsloniptand leqwipnrfentoaﬂdWx;ernqmmtrig ofegbs dlow rate and

112 and fed into t.he .surge v e 16, T
tempeE3GiRast 115 UHN TERING Ih NPy Boahel i e Bihpeehanger 124, as wll
as thedink€ RAY 96t QasAPcratirdseyehe Icaoﬁrtgewﬁﬂéf 88 tNeaDElsidb1fF theReat exchanger
is sent to further processing fTor separation of

124. dlsyngethatcedhts palsiubasion ob iha heat datyeandaag-neeandpypperature difference of the
heat &cflatu{g%lr 24 10221121 beTlﬂgrforrned by those skilled in the art. The surface area of the
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ratio of liquid recirculated to that withdrawn is

about 10:1. The ol efin product vapors, and other |ight
wWQ2a®e8s976exi t the overhead of the quench devi cePAI/BS288/050272

the quenched effluent stream 136 for further

processing. Caustic soda in line 130 is injected int

exchapgr Idddm Kpowdihigh 2lowa pdiectqateulption of thaheag gﬁﬂﬂfgmcqegﬁcient of the
heat QL6 ed @4CRBS LMo tb Ha@dn t he recircul ated quench
alewé%ig%1 The pH &f ?ﬁggkgc§$culated quench medi um 132

is neasured at 134. QQQ;lW@ Instrumentation on the
pil ot plant equi pnent” al]0 nmonitoring of the flow
rate and tenperatures of t é’”quench(h)edi umin and out

Whereolf] i% ﬂ@ h%gtletunsfse'r gefﬁgilehh%sgc?@ﬁ oﬁ%ﬁfg%!&e%ree},ﬁis e dﬂﬁ/j b is the outside
as e Inlet and outlet tenperatures of t cool'Ing

surfaceedred oDthetthbest ahe 49},die thé 1dghmche aimpexatm@ndfferch@Adriving force in the
Usi ng these data, calculation of the heat duty and

exchangy. pean tenperature difference of the heat exchanger

[001 1%]24 F&Hl‘ingeofgﬁé fh@étn@&hgﬁge{’ hog %va%krhbllli%iied By 't@m@rbg an-EBPzing the heat
surface area of theexchanger 124 1s known, whic

transfel ¢apfiBcientdiatee cThe edlculhtad ihoat tofnsfeneobfiatent dentimbdover time, indicating

an acélgﬁfg{ltﬁ%lnoep Ifgu@];lt : hﬁleﬂ%?{ tr%ti( Qfanggéesbzlﬁyg %ﬁg&%@g& ctogffltcpe%t is plotted
versud fidRSbLtwe &l dilisrsentFibasaer ARy RUShE ehat MREh&E @ansf& Efficient data
the duty, Ais the oufside surface area of the tubes,

could Badit Bribmieldowing cflergionean t enperature difference
driving force in the exchangler. [00118] Fouling of the
heat exchanger 124 wag(:yenitored over tine by
anal yzi ng the heat transfeifg?lt;ffi cient data. The
cal cul ated heat transfer dogfficient,declined over
time, indicating an accunul ati on of (%)oul ant on the

wherdh@g4) it rad el namirtReaFricitheoRgatime! ansik ahe GRIEhf (@bBNtheat transfer
is plotted versus tine for two conditions in Figure 6

coeffipieniygs e dpielingrrate, ekl ihdwttime sinet be csdungercysmicaasd.a
[()()llﬁfl('I g. gl egééatretﬁ%ﬁt)s tltﬂg l{le%% tﬁa\ggﬁg c%%ﬁ?c?én?nvers‘éursf }(&é]i) gme sfﬁgér exchanger

transter co ov

cleanihp MExatdPlel & i@ peritdd wlth gHean) -7 ahd DxampfeaB was operated with a pH
coefficient, ais the fouling rate, and t is the tine
of 5-5-nce the exchanger was cleaned. [00119] Fig. 4

[0012?]99"1%31%&%331% he healc Md?%is%je%g% irﬁagé“%lfﬁ%ﬁ% fdfalize all of the

me since exchanger cleaning. was oper at e
organisi ddidsa rgpilltofg i-47pH, ofathd chxladpjuendd madivoptrataagedibttwean 7 and 7.5.

mhe o} e i 0BT o BT S PR W gion o
fouling Equation (2) is represented by the solid line in Fig. 4. The best fit of the data was
obtained with a fouling rate “a” of 0.000473 ft*-°F/Btu (about 0.232 cm? °C/kJ).

[00121] In Example B, the exchanger was disassembled and thoroughly cleaned. The pilot
plant was re-started, and caustic soda was injected at a rate that did not neutralize all of the
organic acids but did control the pH of the cooled quench medium in the range of 5 to 5.5. The
heat transfer data for Example B is represented by the triangles in Fig. 4. A regression of the
fouling Equation (2) is represented by the dashed line in Fig. 4. The best fit of the data was
obtained with a fouling rate “a” of 0.000033 ft*°F/Btu (about 0.016 cm® °C/kJ). This is a
decrease in the fouling rate of more than 10-fold compared with the fouling rate observed in

Example A.
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organic acids, resulting in a pH of the cool ed quench
medi um t hat ranged between 7 and 7.5. The heat

W e@se9mr2 data for Exanple A is represented byP@TES2008/050272
squares in Fig. 4. A regression of the fouling

Equation (2) is represented by the solid line in Fig. .
001231" T H@é@ﬂglﬁ iy ol O f SRRSO b BRIl pyecbecn d¥scribed above

it R S s R e RPopE et R KIeR &by those of il
in thdiassthendveeal ameentibor esigiefined | lyanted clafing pndootpapdeandther preferred
b &as {e-ztar%ed and caua%:c.soda was injected at a

embodigients ol sPegHiF Ay ENRLIIFAIC a1 | of the organic acids
but did control the pH of the cool ed quench nediumin
the range of 5 to 5.5. The heat transfer data for
Exanple B is represented by the triangles in Fig. 4. A
regression of the fouling Equation (2) is represented
by the dashed line in Fig. 4. The best fit of the data
was obtained with a fouling rate "a" of 0.000033
ft2-F/ Btu (about 0.016 cn2 C kJ). This is a decrease
in the fouling rate of nore than 10-fold conpared with
the fouling rate observed in Exanple A [00122] The
principles and nodes of operation of this invention
have been described above with reference to various
exenpl ary and preferred enbodi nents. As understood by
those of skill in the art, the overall invention, as
defined by the clains, enconpasses other preferred
enbodi nents not specifically enunerated herein. CLAI M5
What |Is Clainmed Is: 1. A nmethod for form ng and
separating an olefin fraction which conprises the
follow ng steps: i) contacting oxygenate with
nmet al | oal um nophosphat e nol ecul ar sieve catal yst to
forman olefin stream ii) cooling the olefin stream
in a quench systemto forma first fraction conprising
ol efin and a second fraction conprising condensed
wat er and entrained catal yst, wherein the quench
systemis conprised of a surface structure and at
| east a portion of the surface structure contacts the
condensed water; iii) injecting an antifouling agent
into the quench systemin an anobunt to naintain a zeta
potential of the entrained catalyst in the second
fraction and an effective zeta potential of the
surface of the quench system contacting the condensed
water both in a positive range or both in a negative
range; and iv) separating at |east a portion of the
second fraction fromthe first fraction. 2. The nethod
of claim1l, wherein the zeta potential of the
entrained catalyst in the condensed water and the
effective zeta potential of the surface of the quench
system contacting the condensed water both have an
absol ute value of at least 2 nV.
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3. The nethod of claim1l, wherein the zeta potentia
of the entrained catalyst in the condensed water and
w0 b@sedsforrt i ve zeta potential of the surface oOPCT/Kg82008/050272
guench system contacting the condensed water are both
at least +2 mV. 4. The nethod of claim1, wherein the
CLA@M?lfoullng agent includes an acid, a base or a
What 3UELARS podi fier. 5. The nmethod of claim4, wherein
t he ant| ouling agent is an acid or base and the acid
1. OIA athed ifer fompieged s¢patainghe odgfenitéctionsthech ¢cam@mes the following
anopunt to maintain a pHin the quench systemof from4
SPS't o 6. 6. The method of claim 1, wherein the
apfif Qdﬂtédﬁﬂg @Q%Hnatesmltmh@mlsauhﬁﬁ@hbi}ﬁla&%aean&ys%&%matalyst to
in an anount to maintain a pH of the second fraction
1bﬂn@ﬁ0kﬁ88U@ﬁmn 6 or greater than 8 7. The net hod of

i m the quench S S
ol ok LSt AR U R SOREP EPRPLIRTRY: Pleof hrisng
olefinG@AAGEEINATrattibM cdhprifibe bstilen@aSRdter dhd eﬂiﬁ@mﬁ@bﬁ@l@ht@ﬁvherem the
claim7, wherein the antifouling ag Wﬁlls injected

quench sy HCMHBCHURIER Of 8 SHERce SRS RS ByrgoR At G surface structure
Comaggpgégngémg@&ggg for separating water and entrained

roman ol efin stream which conprises the
f Q[)I Oitfjgeging be Bﬁtifoul)mgtmblnt imgp thieeuohddf syktest in@anmonnBto maintain a
uench systemtao fo a first fraction c i Sing .

zeta pgieanalrpf e sd GH LR 51611? SORG FRFHAY B hisERELEa potential of the
surfacdRf &fe n%ﬁgcﬁa fe% E@ftiac%ﬁg 'tlgcs‘con\ﬂ@l?s%& Watdr I%@thqlﬁ%%glﬁ% %t%@or both in a

i's conprised of a surface structure and I'east
negatiyordrigonargf t he surface structure contacts t he

condensed wat er i) in n t|f ul i.n :

05 TRag e Ak b of Tt SnB Tt ey Fam S iep,

p ential of the entrained solids, he secon
: i«e Medhrdpiglam lethsean 5}@ @&thE%tF%Pnthwtalyst in the

condeﬁkgdf\%:t@r aﬁfd thDEFraY&R %@ta?é?btnﬁgﬂ R ﬁgfac gf g %?Qt%ﬁldcontactlng

wat er In a positi range or In a negallve
the conderged watmj bbthi h)avs epabaiuta galae of ¢tdsast Anpor ti on of the
second fraction fromthe first fraction. 10. The
3. nmahbadtiald oflciiim 19 whete terzetali®tantibl ¢f the dntﬁaiﬂlédj@talyst in the
conpri se S|I|coalun1nophothate nnlgé?p r S|ev

condeyprdl waleigy tBE cidecivinzeta PRifeFRlof thayar baiapers asgétﬁm contacting
the co'tlﬁ&ls%l%te@greﬁ%'ﬂ?at léasl?a§ r a surface nodifier. 12.

nethod of aim 11, erein t he antifouling agent

4, th@ ﬂ*{eﬁh foc'ianﬁalz gvht%&‘?n {h%eanﬁfouﬂng E@Q\?% llld%S S el ? 8t eﬁja[g'e or a surface

uenc e€m I n an ano
nmdﬁkﬂ t he quench systemof from4 to 6. 13. The nethod of
claim9, wherein the antifouling agent is injected

5. 1 Mhe nididBRNER 45 WM the antifouling agent is an acid or base and the acid or

base is injected into the quench system in an amount to maintain a pH in the quench system of

from 4 to 6.

6. The method of claim 1, wherein the antifouling agent is injected into the quench system

in an amount to maintain a pH of the second fraction of less than 6 or greater than 8.

7. The method of claim 1, wherein the quench system comprises at least one quench vessel

and a pumparound system in fluid connection with the quench vessel.

8. The method of claim 7, wherein the antifouling agent is injected into the quench vessel,

the pumparound system or both.
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in an anount to maintain a pH of the second fraction
of less than 6 or greater than 8. 14. The nethod of
W@L@BMY®72 wherein the olefin streamis provi deRCT/D82008050272

unit in which oxygenate is contacted with

nmet al | oal um nophosphat e pol ecul ar_sieve catal yst to .
9.t drmrihAe o separating valghand entrapeghsp hidilrers an o4 H shigamnyhich

SR AENBY iR tQief i n fraction which conprises the
Com@?olléaﬁng gﬁ%ﬁ F i) contacting oxygenate with

met al tading mhaaphio sipdrat | aqleachubystens icefpemeairal fysttion @omprising

forman glefi.n stream ii) coqgling the olefin stream.
olefingsd 5 R ReLgR PR RIS borhieRs et sl zorBhY S ¥ Gothg the
quencf! s?&bl‘ﬁ 1288 fie 8 ©0 A duiffi @Gk r CATRE 'léa‘sm%&ﬁﬂﬁj 8N&8durface structure
wat er and entrai ned catal yst, wherein the entrained
contaggathel opgdenised whisticondensed water has a first |EP and
g RS SRR RIS B maiman
zeta paithiidl@flithdéhtagRatsolidd i@ thhsecantefithion)st @mckoctar RMIMENtial of the
to maintain the second fraction at a pH value that is )
surfacgjof Heerquengh sitstppecartiectiye i @ndegsed meatarbpty in grgsiive sge or both in a
/ .{i4) below the | esser of the first and second
negan]'vEEa}n Bédd'l'he met hod of claim 15, wherein the surface
canpr scpatutiig kele3tandrtidneofske aiednd Ehction frorf thelffrst fFi@ion.
met hod of claim 15, wherein the surface conprises Fe O
10.  amde bidehoesTenml ERhiefeiBthe .enkBined E@idgeb&?ﬁs@iﬂi@damrmna;@hosphate
wherein the first IEPis in the range of from about
molecglag sicye.about 5.9, wherein the second IEP is in the
range of from about 7.5 to about 8.5, and wherein the
11.  adhe fethddny chegerdt, whergpr ihsewtifoliag agent indhadse ampddi sbase or a surface
d'tif njected in an anount to maintain a pH of the second
modi ei]f‘act! on of less than 5.6. 19. The nethod of claim 15,
12. 5. E?Ig:t L tcﬁagr_glgltl, lwﬁg];elg}slik}lelgﬂt oiglggn %f %;nlfarglo oF bgegatmd the acid or
base i§ #}&FcPihtd the GuaRAWYstémIn bR aABAK to SnBnta RN EMIEHR I fleh dhSystem of
antifoul ing agent Conprises an acid or base and is
from4 wjected in an anount to maintain a pH of the second
fraction of greater than 8.5. 20. The nmethod of claim
13.  15he wheghiceli of cldi@ Methatdintlewniifooiing agdn isinjooted dnbalic quench system

. si eve cat al yst rtjcles nprise
in an gpeyrd &P@mt%aﬁwgﬁ%ﬁh? socopf SaRol Ofdpysban Gongrepch bR o

for form n% and separating an olefin fraction which )
14, c dhpmeshod alickaimg), mdgroiythetode sticpmdy proyédedfipro g A paich

.eye

oxyesfferts B R O B A SR B8P ol R the olefn
streanst ream i n a quench systemto forma first fraction

conpri sing
15. A method for forming and separating an olefin fraction which comprises the following

steps:

1)  contacting oxygenate with metalloaluminophosphate molecular sieve catalyst to
form an olefin stream;

i1)  cooling the olefin stream in a quench system to form a first fraction comprising
olefin and a second fraction comprising condensed water and entrained catalyst, wherein the
entrained catalyst in the condensed water has a first IEP and wherein the quench system is

comprised of a surface structure having a second IEP;
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ol efin and a second fraction conprising condensed
wat er and entrained catal yst, wherein the quench

W@ @BeMoers conpri sed of an iron oxi de-contai ni PGI/US2008/050272
surface structure; iii) injecting an acid or base into

t he quench systen1 n an apount to naintain a pHin
giiénchiesyisg aireitionfipmigent Biethcaanshaysiseny raatanwgnbfp mantain the

secon#l %%ﬁo@at%oﬂﬁ ’vél{i% Bfat ¥s@?th§ﬁ@?e[b@v£ fif éa&& AR %ﬁ%aegéﬁc{‘IEP or (ii)

racti on. e metho cl a|n1 erein a
belothhelasﬁaotfdtd: finstt amdtsheongUE&Rc h system 23 The net hod of

c r.e e Lron I s .Y-Fe or Fe30 . .
16. 5 afe el RGP b B¢ sCftrekerivriviia Birbhond Sopeind 1EP i
79 conprises at |east one quench vessel and a punparound

systemin fluid connection with the quench vessel. 25.

17.  Thee mRRSG J{Hauﬁl Bl Phéfkin éﬁ@ R &Fﬁn@ﬁstelbef By LSRG 1EP is 8.2.

isinjected into the quenc vesse punpar ound
18, SYRE R o%ﬁau’n 15, wherein the first IEP is in the range of from about 5.6 to about

5.9, wherein the second IEP is in the range of from about 7.5 to about 8.5, and wherein the
antifouling agent comprises an acid or base and is injected in an amount to maintain a pH of the

second fraction of less than 5.6.

19. The method of claim 15, wherein the first IEP is in the range of from about 5.6 to about
5.9, wherein the second IEP is in the range of from about 7.5 to about 8.5, and wherein the
antifouling agent comprises an acid or base and is injected in an amount to maintain a pH of the

second fraction of greater than 8.5.

20. The method of claim 15, wherein the metalloaluminophosphate molecular sieve catalyst

particles comprise silicoaluminophosphate molecular sieve.

21. A method for forming and separating an olefin fraction which comprises the following
steps:

1)  contacting oxygenate with metalloaluminophosphate molecular sieve catalyst to
form an olefin stream;

i1)  cooling the olefin stream in a quench system to form a first fraction comprising
olefin and a second fraction comprising condensed water and entrained catalyst, wherein the
quench system is comprised of an iron oxide-containing surface structure;

1ii) injecting an acid or base into the quench system in an amount to maintain a pH in
the quench system of from 4 to 6; and

1v) separating at least a portion of the second fraction from the olefin fraction.

22. The method of claim 21, wherein a base is injected into the quench system.
23. The method of claim 21, wherein the iron oxide is y-Fe;O3 or Fe;Oa4.
24, The method of claim 21, wherein the quench system comprises at least one quench vessel

and a pumparound system in fluid connection with the quench vessel.

25. The method of claim 24, wherein the antifouling agent is injected into the quench vessel,

the pumparound system or both.
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