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PROCESS FOR HANDLI NG CATALYST FROM AN OXYCGENATE- TO- OLEFI N REACTI ON

BACKGROUND 5 2d4dm 7 HYENTI ON [ 0001] The present invention 15(?11/@26(?7/9?1&
catal yst handling in a process for converting oxygenates to an o T6
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catal yst conservation in an oxygenate-to-olefin (OTOQ process
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20 to the problem of effectively and efficiently using an ELAPO or SAPO-type of catalyst
system in OTO service. The use of this technology gives rise to a substantial problem of
solid-vapor separation to efficiently separate the particles of the fluidized catalyst from the
vapor components exiting the OTO conversion zone. US 6,166,282 shows a series of three
cyclonic separation means to separate spent OTO catalyst from the product effluent stream.

25 There still remains a very substantial problem of OTO or catalyst contamination of the
product effluent stream withdrawn from the fluidized conversion zone.

[0004] US 5,744,680 discloses the use of a wet scrubbing step on the cooled effluent
stream from an OTO conversion zone to remove ELAPO molecular sieve-containing catalyst
particles from this effluent stream but merely teaches the withdrawal of the catalyst-

30 containing bottom stream from the wet scrubbing step for further unspecified treatment. US
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WD 2008/ 076620PCT/ US2007/ 086260 6, 121, 504 uses wet scrubbing to
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25 carbonaceous deposils are often referred to as coke. Catalyst, for the purpose herein, is
classified according to the size of the catalyst. Catalyst particles are larger than catalyst fines.
Catalysts particles are typically retained in the reactor by the particle size separators that
disengage or separate the catalyst particles from the effluent stream, which effluent stream
passes through the particle size separators into the product recovery train. Catalyst fines are

30 carried into the effluent stream.

[G6086] Typically, catalyst particles above 40 microns in size are added to the reactor to

catalyze a reaction. During the reaction, the catalyst develops carbonaceous deposits.
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process. The first stage quench removes catalyst fines.
[0009] US 2004/0064006 A1 discloses a process for removal of catalyst fines using
25 recycled quench streams. However, in the process taught therein, the recycled quench water
will become more and more acidic over time, resulting either in damage to surfaces exposed
to this recycled quench water or the need to utilize more expensive stainless steel metallurgy
in any section of the equipment exposed to the acidic recycled quench water. Therefore, it
would be desirable to have a process for the disposal and handling of catalyst fines that
30 improves process efficiency while preventing the buildup of acids within the recycled quench

water.



WD 2008/ 076620PCT/ US2007/ 086260 SUMMARY OF THE | NVENTI ON [ 00101Thi s
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within any section of the plant that would be in contact wt
quench wEpaythe catalyst. The effluent stream withdrawn from the reactor comprises from 30 wt-% to

70 wt-% water. This quenching step may be done in a solids wash device, such as a quench

]
wn

device or a quench tower, including but not limited to a hydrocyclone, such as a venturi
uench. The catalyst is concentrated in the water to produce a concentrated catalyst stream
from which the catalyst that is of sufficient size to continue use as catalyst is removed and
returned to the reactor, It has been found efficient to recycle the quench water. However, the
quench water will experience an increase in organic acids if precautions are not taken to

30 maintain the pH of the quench water, Computer simulations indicate that the pH of the
quench water will be 4 which is an acidity level requiring more expensive stainless steel

metallurgy within any section of the plant that would be in contact with acidic quench water.
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WD 2008/ 076620PCT/ US2007/ 086260 100131l n one enbodi nent of the

i nvention, organic bases, such as am nes, are used to neutralize
acetic aci dyphglsichd condense and accunul ate in the pugpafRYRess2co
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the m ddIS egﬁl'alpunparound are controlled by using a drag streamto
spent caustie di sposal . [0016] The top stage of the quench tower
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neutralized vapor is_c nta&ged W th a water punparounc _
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punparound to maintain liquid levels in the top stage. 30 1 61170 In
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neutralization. The reactor effluent Is que ed an he" cat
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separate stage after the catalyst fines have been scrubbed out. Dissolved solids in the middle

b
Lh

pumparound are controlled by using a drag stream to spent caustic disposal,

[0016] The top stage of the quench tower provides a washing of the reactor effluent
vapor. The scrubbed and neutralized vapor is contacted with a water pumparound across
conventional trays to wash out any entrained caustic from the middle stage. Stripped water is
added as a clean make-up to the upper pumparound to maintain liquid levels in the top stage.
30 [0017] In yet another embodiment of the present invention, A two-stage quench tower
design is proposed to recover catalyst fines prior to neutralization. The reactor effluent is

quenched and the catalyst fines are removed in the lower stage of the tower. Neutralization of
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WO 2008/ 076620PCT/ US2007/ 086260 organi ¢ acids occurs in the upper
stage of the tower. A drag streamfromthe quench tower bottons
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i s conpl erEEpalge O RlE g cphodimental tionvandipn areaniabases, sychgs Apivesand
overdli sgsand I’IQIQLFH{IIIZE §5eY1!: 3013 'il%y Wil E{fng%gancy\@écﬁﬁm Al tltlchﬁh aﬁoql'ﬂﬁ rllquld

separator is added tom punparound to rep
vapor i zedrogur $lﬂ@€ﬁ@ém@¢ﬁlln@i0WEhM@bmtﬂm plmpaloﬁthn Ansips msblshafsmdepdst;e

ouch as. FALAIMAL ol FQTLINA ARG 8L SILLIEAL (40005 o IDE STLLYRNC

vapor will-contain acetl condense” an
t he punparongietstagieqeyc eedr doighdsuficits imtes dhbebhad of metlﬂik&nb@it om

by br oubbL| 1 S EaRrh B Ab b R RS it S BN o

cont I&m naﬂitﬁnha& nBagcids thiat e akialpys thefquﬂﬁiﬁl 1B E. A@Eﬁ){,’@d}wh@ Hebefotas bR ful for
wat er 13 25st rea 5002# The scrubbed %/ff fluent fromthe
bot t om s{ HRBT L hE ‘Ef BABch Sy that sedivified 1919 thiee spdignaostiagge Infhs t he

m ddl e sba@en sthfe tieapiuct &GART PGB HBsuBeitdidh Ky<dirdtt coANEGD 2 water

caustic solution across conventional trays to neutralize and renove
or gani ¢ BeppRoung;qygediphanddenst stde wryst Piogid orptar iiemcihe arodyet sepanassr, is

neutral | ARIH WO B6Hra plfiph Bty REBALALLNS WAOPY AIiEL 1llRe ICRY ALY Pl

fines have been scrub ed out.
punpar oubritoar pursreund|stiadis pidashetgasscatihatfistsr Bamticorcspertfloaustpoc The

R T e

t he uppepumeampaxiodedy feed contammants are directed to the bottom pumparound via the feed
stripper botlorns purge. Heavy reaction by-products will also condense into the pumparound.
These heavy contaminants along with catalyst fines are removed via the waste water drag

25 streant.

[0020] The scrubbed vapor effluent from the bottom stage of the quench tower rises into
the muddle stage. In the middle stage, the vapor is contacted with a mild (<1 wt-% NaOH)
caustic solution across conventional trays to neutralize and remove organic acids. Since the
caustic will poison the catalyst fines, neutralization occurs in this separate stage after the

30 catalyst fines have been scrubbed out. Dissolved solids in the middle pumparound are

conirolled by using a drag stream to spent caustic disposal. The pH in the middle
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[0021JThe top stage of the quench tower provides a washing of the
reactor effluent vapor. The scrubbed and neutralized vapor is
contacted Wyhh,awaber punparound across 5 conventional, trhfﬂ@ﬁo% 60
wash out any entrained caustic fromthe m ddl e stage. Strl ppe vvatzer
is added as a cl ean nake-up to the upper punparound to nmaintain
liquid levels in the top stage. [0022] The process for making the

ol efins canpprises,.canyv oxygenat e feeds 0 an olefin
product i UB grme)%lr(': [ ma“:éaelge%%f g u>l/1§] £ )ﬁ%anrufnpéﬂ Oélggwﬁtg dltleé\t%’ HE@]F BBAceous

deposits p'ﬂmbdﬂﬁu:phrtl cles. The catal yst particles break down int o

catal yst f] . e catal yst fines |leave the 1 Oreactor and b

entrai ned [(M}?f heﬁﬂ?fﬁ%%?ﬁe@ eeaé‘ﬁﬂl‘i*ﬁﬁ%’e‘eH‘PY'H%ﬁﬂW%Sth"éé}%t es‘e?ﬁS@teI? Sthde
of ol efi nvscRdntetscABBed@idautiBed ¢aforlsyhtated @FhaNGadRMpRRAY Alred
fromthe effluent stream The catalyst fines are se arated fromthe

ol efi P pr GAUEPIBP! EHHARHE TR 40y pEmyied sausyr fiopnby middhesioge: Siripppd water is
al ternati el as G OREARIkAG) lo1e Bhfd YERbardLIEARAEN 13uAUERK N FRALY Hhge.
that is at a neutral pH pendi ng up e configuration, organic
bases or tH33}i cdhapwcagdedneiong the Olleﬁtﬁqg@nm’mesretdwamﬂganavmedaia feedstock
harnful a an

cont act s hal G bERR IR ke TR SUENGR K Mefhe ENPREREL IR s in e
fines fropatibles. ﬂ"daﬂaatmldarpaafcletsmeeaﬁfdbhmemb csthllyetames artd chalypafites ¢aabathe

the ol efin rod this cotatl or s st _containin
Strealt HeABRPgHpon el il PlisarbFare TEEHARET vt b oty hade of
reactor, b¢lkén @ﬁid&d:iyaﬁﬂ \\fateﬁeﬂ‘lea;é&l)Jsﬂﬁlhdﬁat‘eah@dscbél afe@TRMEthatkfliRASHre@dn. The
portion of the carbonaceous. deposits from 70t he catal yst fines.

[ 0023] The FHEULNGTH® SR TNIIR Breluampdych b pndspsiagiidesispeshen efthe
nore oxygenat &Sltehititde cBHt%Etthﬁé efraedl sﬁr@é)lewnﬂ%f&uen&meiﬁﬁ%ft %CAfa' S
sel ected fromone or nore of methanol, ethanol, dirnet hyl eth

di et hyl endv&R! Q- Repeeding Hean BnceriieraEgpn mogasi qrassser abisyichase hédmjno thed
di metjRyl gthet h

pr ef er abl @; anl{%é’i{} e H??\%lggzh?en%ﬁp{{gé%g gg\;r%lg’ gl?htpggé;g?efélglggl%qiﬁ%or C%?"den%d
preferr edwﬁ)tﬁb@@@gtslthe e dinky Thet@mcetdgt&mca'ss thervetahyani@les ftom hkef i ns
(MO pro r icall X d feedst

st pr et erany! O e MR AEEEang WY RS U R e BBt o
presence woifalpst mettdnamg |stréamn. dilueﬂhyns?maastnaalllys treg@ﬁermataadl yesdirn @@ﬂi}@@édctdl Qhe
In one enb st _or cR tal yst . conposition

nol ecul ar ?ﬂ%svngm%sftl%vvé’fna %ﬁ%é@?‘f"ie@ﬁ EH&POB lﬁescaﬂ‘?@a‘fe@%ﬂ%f’cp%'?@ i o
one Q@b 30tnaba&al9£tefnbm(s) preferably and predom nantly, ethylene

and/ or often referred to as_light olefin(s) WO

2008/ 0766@8%’@/ u@%@?&%%@ﬁ lfldbeszﬂFﬁémwrgP@ CPRIAINFAPRRILTENE 0¥ gapaiss. In
i ncl ude ahdHoBGRNBEENGH B diBbRChe ?@éhﬁ@éﬂ 8kel & EVESm H moxe of methanol
silicoal um noi)hos phate (SAPO nol ecul ar sieves an stl

pr ef er ablgjhanel dimeshyd sthet. hictey] P agothbEARON fiortuner pmf@vblg "methanol and
i ncl udi thIInE'@?/f@ﬂﬁ Calﬁld s? El%ye%?aﬁf Hl% }iag(flel'llleniteg sHc E 15 ref:é? V\fr (If_loannve% r%iamto

two or nore distinct | ihe Struct
5nmol eégul a:rthmre\aed/oomppﬁlema anhe mﬁb@ra@ﬁ‘éd nbeéseisr@demhy eafweairto Sk 8 wRtHaBol-

SAPO- 34. tgl OPB%I;]S (MTO) process. In a MTO process, typically an oxygenated feedstock, most
preferably a methanol containing feedstock, is converted in the presence of a methanol to
olefins catalyst or catalyst composition. In one embodiment, the catalyst or catalyst
composition is a molecular sieve catalyst composition that converts the feedstock into one or

30 more olefin(s), preferably and predominantly, ethylene and/or propylene, often referred to as

light olefin(s)



nol ecul ar sieves as known to those skilled in the art may be

enpl oyed. [0025] The feedstock often contains one or nore diluent(s),
typically Wgedosidssgduce the concentration of the feed%%oq}agmg({e
generally non-reactive to the feedstock or nol ecul ar sieve catalyst
conposition. Water is frequently used as the diluent. 10[ 0026] The
reacti on processes can take place in a variety of catalytic reactors
such as hd reactors tha ave a_dense_bed or fixe zone
andror 1 ST BRGLEMRel MPles s BREE® B i BliovhETALRO) AORER

ci r cul at istgye§ dndi sflicoeldmheghospagt @& SPOY msleculiiesvtoasl, subniduteh @rdférkidy | n

the preferred enbodi | Ui di zed bed process or hj vel ocity
{10 6 sed DO BTBoas et R fdes mobEtermos) bEbRmedlt wglsfdpsirantnetare
syst em anghefrd @ ONRd Al SIS 1@ Mvo TNBiofcRBA IS plaYds o BhvtaBine ki ired ®itlin dne
fluid bed reactor system having a first reaction zone within one or

more ¥ i sEROIFRYE EI5FY IRAEion: HiscBer pedutedinlecplinaicy 18 HiAY Cad4- I8kt one
di sengagizided @ $Rles RUAEGH APhYseGRIMRE iSihBr 926 HRlenFREd CYCl Ones.  The
feedstock entering the reactor systemis preferably converted,

parti al | yO@S] f ul The fegdatorkhefidri qoptainseae tomopeghiweit(s) dyripalbfdstdiontduse theam
t hat ent - di 100 V. | [ 1.th | | ar, sieve
cat al yot “CBrEREITIan Th-Lhs B arer el nlbint B TRaRE o
t he di sengagraigystesspdsiiome Whegiigfrepiehity ssepas ik eiltde. nol ecul ar si eve

cat st | osi-t.i on, ..pr ef er abl coked. nol ecul sj eve cat al yst
corptiLs ( AGEPE 7 e i) Frofhie e PugRBEI DIt snBLBF S Pl Sl hs

ol ef i n( shywid Rhdtotshiet dihwenag g of gined hddyohees/a R Paikikebal Shdien
separators and retain catalyst %b_ove threshol d size. Catal }{st bel ow
a t hr eshGPRFSSPHRe ‘Qé%tlé%ﬂ‘f“rﬁ”é&% tlhiézeé?ecﬁ EARES; fisef Fraclars; prsdife ke fedif

As def i nggtrahaeenboddeat, MStuiRdd it pese @ 11%§r&1&itpﬁ9idméd ﬁg@@pl%yé‘s% ﬁfgﬁﬁes

in the reactor. Catalyst fines pass through the cgcl ones into
ef f | uent 23Ea°KARYFUD 27 FIRE 2 ik B bl TEeRV ey wteme Bhatopger wsmmastelably

i's Wit hdrawm,ifi Hemehas: %jst%ﬁlggi@mg Fir¥GeRabn Al iBHABLY 01QM01'$Ei§er%ach?(sF

cyclones(s), and introduced to the regeneration system
r egener apibhsesgir wastHorprd waking! ey onedistrensinpeessclt prefecablechngatsalgyost

e A e A o b R e R
t enper at ar &lypn dsslirsereand oes indenceiiémstrean¥Bat enters the disengaging vessel
2008/ 076q20PCT{ usS200.7/ 0186 60.][ 0028j The eff.luent streamjs wi.thdrawn
From  ne  PEa S B SaNd TRCGAESIIo EHp UG RORERT o S Sie o A oF et
enbadi meagclae et thé disapaking besseifdid 88 tined to RpdThic R TAYIBC1@ar BRIV Eithlyst
of the water in the_effluent streamand renove soljds such as

cat al yst “HTRRSLONAPEEFARGE § SREFY Moliralaple Yot e st ERAn U shegilucas ed
to renovardaheol@atindndendt bleHRRS wRhHSRMNSLY Ry FHENCNINRs b article

size separators and retain catalyst above a threshold size. Catalyst below a threshold size
passes through the cyclones in the effluent stream. As defined above, catalyst particles are

25 retained by the cyclones in the reactor. Catalyst fines pass through the cyclones into the
effluent stream
[0027] The coked molecular sieve catalyst composition is withdrawn from the
disengaging vessel, preferably by one or more cyclones(s), and introduced to the regeneration
system. The regeneration system comprises a regenerator where the coked catalyst

30 composition is contacted with a regeneration medium, preferably a gas containing oxygen,

under general regeneration conditions of temperature, pressure and residence time.



5effluent stream The solids wash, by renoving the catal yst fines,
prevents the recovery train downstreamfromthe quench from being

foul ed W t hygah@lwabe fi nes. [0029] The regenerator as use%fgggzﬁh@%%o

i ncludes not only the regenerator apparatus itself, but
regenerator flue, which is a conduit or pipe that carries the
i nci nerated gasses and incinerated catalyst fines fromthe

r egener at 0[ 0030 solids wash . .(or soljids wash device) .is .
defi ned, ﬁg)ro 2%urpg§eeéslfﬁﬁeen?§étfeﬁfn iﬁé“%lld%év\?iff:o@l ihﬁé?acfoé W?éTSF%Q’ﬁ?LTgrhé’ﬁPjﬂﬂse
reactor t hagshr edow ese subiddtngae huelcksio sushhastiaai alrasst, rémeleddha)Brity of the
catal yst parti.cles_ and cat alg%\ﬁt fines fromthe effluent stream The

sol i ds wash Hel IESTTENEARPIGUR Sanes Sehtsuch ascaial vt frresaantiely. eae or
suspended rhérehbe cgasn@hage uedd @ fered el itemtar StheamMuWit ke Batbel cfEnExF%ﬂTﬁn g the

quantity of liquid and mechani cal energy to renove solid particles ™

from the FSQ4S!Prave [hntohdt wasi byinepvineobaadatves loey. presevatie rerovemyerais

a guench L@t oyl ENH! A B RERAANAM GUETL ARea venturi quench
c

(hereinafter individually referred fTo as a "que evi ce" or
"quench". [A&2%ot ebhe regepenafon hsieswt! hstemeachidasawnt arly dreygenatier bppaodtef jtwelf,
reactor i G cting a suitabl e quench di um
in a quen%ﬁg%g%??%xgéﬁégﬁ%é’h “E}%/Chtlﬁggtgq‘d%ﬂlﬁg i Eh[ai e e Eﬁﬁlﬁ?éegeu?sses and
under quenchiamgetondyd fioesfrortie rgaseaus. st r eam conpri ses |ight

ol efips, di hyl , et her t hane, ] , ethanpe, propane, .and any
wat er ﬂ);n d %@Lac o8 hgji Wﬁ‘&lﬂg’f églfdg é’ﬁgﬂog"c‘%% F?afﬁ%f“%‘{j Eﬁtpuﬂﬁ’ﬁﬁéﬁ% a3a9rTige
the oper atiais dofvnbiR@nsbrh dse 1086 HAVEESes TR HOMQUNHSad Al Reincluding
ef fluent stream tli1at @re | i (%ui d_under quenching _conditions, are
separ at edc?‘tflg' Fh e ey 2 sty e Bam tay ¢f8uenr ggeag- fhpsalidsrrashydeviesris
quench botésiEiresltth eaiiot s&hﬁplﬁb@ﬁ&ﬁﬂcl%%%ecﬁiﬁrt@&a‘@sEgﬁsgrmaﬁ§1‘?ﬁ1¢nt stregm

catal yst fines and quench medium typically wateF, a portion o
t he wat er "glicriaRisént guwiitimd lapid and meckanicehpner Shie repaeveciolip paitiokys from the

stream al s ARMLISES ic’fhiﬁ,o”i on of the =acted oxygenate feedstock)
and a snmall ‘portion o% t he oxygenate conversion byproducts,

parti cul ali0¢1heavyre hgtdissoah Bons: i¢ €5wdnchnava oy gdpdbeychynir egaatos such as a
0032] P - di. i | ect ed..f i tiqn
20321 L5430l BBl TN Py BRLE S OB, SOTRORLALR o

whi ch remai ns su
condi t i onsoted,huseffliait sirezimfioinfae cangunt @blefih eateReherthed UK Byent

in the |ight gaseou roduct fraction whjch nmust undergo nore )
expensi veg:)gl%ascgg‘%% SlBEaB%JELF“ %IB%%%’Bi%bq‘éetné‘béo“Ee& 4 BB P RS shReRt ieps is

accepbabl gasgsdd@ser@fuenching conditions. The gaseous stream comprises light olefins, dimethyi
ether. methane, CO, CO,, ethane, propane, and any water and unreacted oxygenate feedstock
that is not condensed during the operation of the solids wash device. The compounds in the
effluent stream, that are liquid under quenching conditions, are separated from the gaseous
effluent stream as a fines stream (or quench bottoms stream). The quench bottoms stream
25 comprises catalyst fines and quench medium, typically water, and a portion of the water
quenched from the effluent stream. The quench bottoms stream also comprises a portion of
the unreacted oxygenate feedstock) and a small portion of the oxygenate conversion by-
products, particularly heavy hydrocarbons (C5™) and oxygenate byproducts.
[0032) Preferably, a quench medium is selected from a composition which remains
30 substantially as a liquid under the quenching conditions, thus minimizing the amount of the
quench medium present in the light gaseous product fraction which must undergo more

expensive gaseous product processing steps to recover commercially acceptable grades of
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WD 2008/ 076620PCT/ US2007/ 086260 |ight ol efin products. Mre
preferably, the quench nediumis a streamthat is substantially water
and is sel ggtRek/FEQ t he several fractions of the bott FERELES om
t he solids vvasﬂ8 gev?]ce or "quench bottons stream" [0033 (Drigz ARz
particul ar, the quench bottons streamis separated into a fraction
that is used as 5a quench nedium ("quench recycle fraction"). The

quantity of this ench.recycl e fraction depends on the overall .
amount o ShSEs SRS B4LE BT RS G® PEMORE <80 @a™ St Piaasint,

t he oper atitarendis deheeted Glohtihe vastnl damione of Bdofidies bR oAt heolods whE
guench medi um i_;ntrO(]iLLced into the solids wash device. [0034] Accordi ng
to one er?ﬁﬁ‘&fﬁlerﬂ“?“‘i’t H'§M3&LT bl e to condense substantially all of
the 10watj@33)|n tigagfchlab e q@hfiefRon A iNGpdrRed RiSa BINRMIE M used RE
wei ght ratio of quench mediumto effluent streamranges from3.5:1 to
5.5:13 prefispaungivm sifuandreoyels fpcgon). Thsraapits pthislugngly ispicks action o
4. 7: 1. TheslREBRIRINESN Anoh it FALARGHE nfRA I QRS fx]&nttllfbeefﬁf?érfft géeaﬁfiﬁh
device is Fess than 90C, preferably from20 to 70C, nore preferably
from 20 tioe 4BQLon wbee sphdwnshidbyic@ B! the Brgaaept ihomatioh, medrenquench
bot t ons Sltnrroed%@cfiﬁto%ee?o?fdg%Sd%e%ﬂ%. used for providing heat to other
streans. '1n one erbodi nent, tfe quench bottons stream (or any, or all
of the s¢d@val fis@otdigns onotmbwtimeht, tthedeqianetv doaddnearBubstangaiNn it the
di vi ded, or streaps from quench.medi um separatians thereof) is used
ai v el 1y vHer 3t e uchl REReRCRA TG A U P Rhbal AR i drauhach
and/ or t engaamatoRuk stdag @xganat ©5faedstQekrabblo fRn04.0/1a6 8.00f; nidie

st ages vvit‘g s%cgg)ssivelg 90hi. gher heat contents. Further, any of the
several PFAREMEHONGT 24P &dis THF SHRCEYTE PhE dHEcH RadEI frseningnthe solids

separ at i Qigh iA6deg9 csE@Bn DECUPRILATY BoheRt ISTME CRoRrat Bl Rk 86S
within the overall oxygenate conversion reaction and proguct recovery

process. *Fdr BRERfEably A&’Guench bottoms streamis used in a heat
exchangernqdsg hg%d)titoﬂﬁl [ 8RYuES Wk ﬂlggtrél)aﬁ %?)[%SLQ{ZG@&%%E@%H)%&H&]@ heat

denet hani zer, depropari zer or a pr opane- propyl'ene
splitter o otpiceeany Sy oererhbddonendrthe guanelnhgitonrs sonam 6or ampr @ alroddtei sovesal
or strea -fr n di um. arations i s used a,heat
Source’t ReRIHE BB AHERE d ORI TAEER BB Toh BBt
cool ed gugnchohohteod ivweddecrly af ndmisudhngisdmid ® inpEdso il Heyt doetedr ned
back to the solids wa devi ce apd,can be used as guench. nedi um
(00361 0neLg1 Pre it oTans e G Bt ERat s imors o B AYaRoRyE RaHEavely
Cyclmne sgharlabiostedB0oFurte ahy peuk BélerAfacitsedr §ifms QlddiseMBSheR
Ccreate a vortex notion that causes the heavier particles and |iquids

to be coRC@ FatUE TRAIEHISIRRIPAICaR At War @5 8 pat aRuEcot! alis syerntsexityhe
the |i ghtesa1086@8ndi @Rkl onirabHandHEhEY .00 Eﬁ@@s@.affcg fex ednduench

mediumthat is sprayed into WO 2008/ 076620PCT7 S2007/ 08626
(uench bottoms stream is used in a heat exchanger to heat the reboiler at the bottoms of a
deethanizer, demethanizer, depropanizer or a C3 splitter (propane-propylene splitter). Once a
25 quench bottoms stream, or one or more fractions or streams produced from the quench
medium separations is used a heat source in other parts of the process, it is cooled by such
use. The cooled quench bottoms recovered from such uses is optionally returned back to the
solids wash device and can be used as a quench medium,
[0036] One solids wash device of one embodiment is a hydrocyclone. Cyclone separators
30 of'the type that are used for solids washes create a vortex motion that causes the heavier

particles and liquids to be concentrated on the radial outward surface of the vortex and the

lighter gases radially inward. The cyclone separator has a quench medium that is sprayed into
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its top end. The effluent streamenters the cyclone separator at a
tangential inlet. The quench nedium contacts the effluent stream

cool s and c@pdgnaes.at | east a portion of the effluent %’I‘?&?ﬁbo@@&so
liquid al so contacts the solids, including catalyst fines, in the
effluent stream The liquid contacting creates |arger, |ess buoyant,
wat er saturated particles that are forced radially 5Soutward by the
Lo e e L B SRS L0 BB SN E ! bR B prens
quenches at@likinommadigiht bffluasitsuant, @bB ahodvndiehdds REEisy s porGHEM GAkffluent

ENG NEERS HAN , B6th Edition, section 20, ges 93 et. seq. (
1054) . Oy STGHE SESAPSTPEHRE AP hifo i EAABDR: S, Brrst St e e
al I of thgqgal dofgctigtetudi fgeC ababdbshnid WiSsanhibdpLrBliad ihyely fosedlrhdially
amounts of water. 10100371The solids wash device, including a quench
devi c&, cyEPEHLPEBEAPHPOR VDT firdariienssy eapenis peTtiogwé Heere s titicas. @ne
quench bot g c$h8 R AIBE isGORRf §né{‘@t/§1£jtuﬁ§gei ﬂés‘az!l%/ Ehowd 8% a4 are
quench bottons Stream conprising water and catal yst fines can Pe

di rect ed feundrin Perey’ n&HaVER LITDICHEER AEANBRGIIe dth Iitier, nation 8Dypaged RS et. seq.
catal yst fj . Str f _the salid Vi or
il o 11 hERRE O ERI SR, L T B sl S L BRI TR 0 mes
15st r eam befialie: dagilysg fisesntvith oclaivel ynanallematuars of eagr, a regenerator).
The cgnce ion.,is done wi.th a.clarificatioon unit, filtration unit,
or o Dot NPGhar e 3ah GG et et eRrioley foncctpne gy bre-guench
separat i ngr paiird quehat profii@sn yaéieh baleas GaRmDBatEsRGrischARaS AW Skl Qs tAss.

smal | partjcle sjze of the catalyst fines, the particles produce a
stabl e, Hl? ﬂ!dﬁ‘“{:lfl é‘i’f{ﬂlﬁﬁﬁiﬂ@a&mﬂ?r“&wgﬁbﬁltdefdl,tals’%ﬁ 1pest @y Paducdssieanbut ed

into the HRARALIAS 8¢ incHRFAIANGhGyel P AREBITRO BhdEHm tetr6AL Skhif of the
fines are less than 40 mcrons; preferably 1ess than 20 mcrons; nore

pr ef er abl §Plidsg@sh deyice1or diues Bies sUpn30] heensiviKlin grodhigestionednitared fines
evapgrat | Qo belrl}® LURE Sncdad 136 éJaH)rr_(é( ?é?‘ﬂzgpl 129[51]c .S’ﬂfe c%%{c%ﬂgti&lei@tdm?g with
conmbusti on of the carbonaceous ci‘ep05| {8 i ncthe cata ys rnes. 'I'n
anot her ewmbbditeasion unii filrngorstnile ans catdugad dgerata. Oter megedek@tvorin the art
Certain skl i i . requi re, nore 25heat to evaporate
the wat erfallEg{gﬁ%ﬁg?Fﬁfgla{s%%%ogyg%{eﬁ%oF%lqjﬁruc%%lced by the burning of

cat al yst [i0agls. Use tothesmah psitickai® of dre caatdcindshie batidicoprolih@ a stable,
catal yst coaler (i.e., the device that capls the catalyst in the

r egener at ?](agﬁ“-flyé%ﬁﬁdlan‘PémF@d%]ﬁ‘étFé\f‘%{qISl[l ‘(‘)‘9{‘6]“_1‘?1@1@6%%68 HOF &P 8
can ¢ ensreadnttdinhdht tthechi{dt Fasd ars (dseamh 46atiEdhd 'ﬁ@%ra@? 1&G&3E12h 26 tnicrons;
particles can occur when a particle size separator malfunctions or

| oses eff'i“@i'eéﬁ?:f?"ag@d% thay IcI'd§d tear. Wthout recovery of these

catal yst pass)i cl €8s cHMhURBES of E}%eglv\if\;%}raﬂoﬂ\b?me%éifﬁﬁ%cbsqiurhpc%}n'ebse %glgée}\ﬁ?frﬂye

of catalyst particles iS possi en the catalyst partic ‘
washed f risgt efrembpstioper tthesarwansdons depssits il shawastysafidest hemotieeembodiment,

transport g &rerc‘ulﬂgalreeagggcﬁroqseolreger}érr.'zlngrk Bertain streams containing catalyst require more

25 heat to evaporate the water in the dilute stream than is produced by the burning of catalyst
fines. Use of such streams can reduce the load on the catalyst cooler (i.e., the device that
cools the catalyst in the regenerator or leaving the regenerator.

[0040] The catalyst particles can be entrained in the effluent stream. Entrainment of
catalyst particles can occur when a particle size separator malfunctions or loses efficiency

30 due to wear and tear. Without recovery of these catalyst particles, valuable catalyst inventory
can be lost. Recovery of catalyst particles is possible when the catalyst particles are washed

from the effluent stream in a solids wash and then are transported to the regenerator. Unlike
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WO 2008/ 076620PCT/ US2007/ 086260 t he smal |l er catal yst fines which are
renmoved and di sposed of, the recovered catal yst particles will remain

in the reaﬁb%ég,(ﬁ%@erat or catalyst cycle. The catal ystpGankobf %8260
unc g1 the

return to tioning provided that catalyst was not danage
process of recovering and returning the catalyst particles the
regenerator. 5[0041] One solids wash systemhas a first and second
phase. Th ench, which partially condenses

first phase.is a pre- qu / ) >
bhe viat ert Tt S P IRrGwaN trres sy R PHEGH bpENe Lt TegeitoerbanpaTicles
concent r akatrep@iitih @2 readt9/16REOAGr PRAASE ok Se AIRRRANAL QnRELIBGH to
separator_that further condenses the water in the effluent streamto

renove sUbEEURINeareyde thateptalysievesdivhlamasgd imthe pracpsstof ecerdringand

stream Toguhal HRThaA AAMANN Reedcihs! phase quench or pre- guench
conprises 10a relatively concentrated anmount of catal yst fines

conpa¥ ed [084H queneérlide wadesysteathas g fiopsendsednd phase by Ersaphasefs 4 fre-

water in e . st i e. IL.n one enpodinent,

i or i 1y ‘B ehene PR R} iRl s RaB o kARG fefpen

pr e- quencirchotis @pecstiraanporiy. Thg sacbtid/phakd isiaSepaean brodQctl3eparator that further

substanti al | e than 50%. [0042] I n one aspect  of Wo- st age

quench erfbodf ﬁ‘gsﬁ[le gt Wetg? ﬁ@géﬂt isB?f‘!m {oHEMPY T Stﬁlﬁﬁg‘é a@@% Hedenaipg N#tds

an over headhesdffl@anstadath. THEBEdnRAEAAB! G TR Fhast iBertH 8R 6R- RRA&IOEprises
ncentration of catalyst fines ranging fromO0.1 w-%to

st rﬁf(gn has gfceﬁ y \ A
10 wt? oy AFEIETABIRreRFaAtTH anopnhel aial Gt Bnegcompanse fea greatledemtethatinm
0.15 wt - ‘E(%:»E:)ﬁteﬂ (Wer¥ovR AR @6 1R Rvak @l Rine VB BB stRfm iR EnMERACTH &h@%ﬁ%g?in}eﬁt, a

stream )43] After the first Fhase quench, the anount of wat
t he over RPN Of B8yt ines 9o jeper thp Frasier gigem i pdegicoeh beltigesstearonBil

W -%to G0N % ishh&hehaRkYhddnf 9 55 wt- % nore preferably
from 30 wt-']%%,’o ESSO Ml-%bgsesddnugmo)ﬁ‘g?%ﬁ?{?o%d;/f" wei ght of the overhead

stream 182 endnepngspeftidfaewo-sege eamel piohodilentaN grehiewabtist rteafissofhatdie
first: ph h.d iLrected to the inlet of the cond ase
quenth” aduied Qa0 SRR Baliog OBeasf rrbo Seast: ERESEREbG s soean
dewat eri hgs ¢ benceftfaivenf casdlye difes Ahgns @oond] phasw 1QUarKEhprIReaVy £6m 0.1
quenches supstantially all aof the inin ter in the eff] uent
st ream §f%n/t§ o WE)S/‘? & ‘%e PW@GI%BY bagl %%‘%‘b@ ‘%\tr%@&?g&solnﬁoﬁa’e\’f%‘%@fé}%
t he effl yasdchdbri@admticamsubstantially free of solids, the bottons
streamo secong phase quench device has very little catal yst

f

th
i ne 1 moddl wacife g iR dusheh Seraennt ¢lovasiT e cyorbeiredanfol tiee
second phasenavaishhdevitCRnkS (A ?kﬁf% B &F W%%E&%Ag}\gﬂ%ml ﬂé}\g?l 395058

water than the saturation |evel of the remalning tere uent
stream XodrePisirady 6a8 Bnwoditerdfvt-% hesednpunthe ofal weei gt of fhetoherhead

ef f I uent St LEGM ?eflﬁa"ﬁ{iné B8 RGAR BRRSE: boerh&l Stream of the first phase quench is

directed to the inlet of the second phase quench device as described below.

[0044] The second phase is for dewatering the effluent stream. The second phase quench
25 device quenches substantially all of the remaining water in the effluent stream. Since, most of

the solids have been previously removed and the effluent stream is substantially free of

solids, the bottoms stream of the second phase quench device has very little catalyst fines in

the water of the bottoms stream.

[0045] The overhead of the second phase quench device is an olefin stream that has little
3¢ more water than the saluration level of the remaining dewatered effluent stream. According to

one embodiment, the amount of water in the effluent stream after the second phase is less



than 5 w-% nore preferably less than 3 w-%of the total water in
the effluent streamleaving the reactor. 10046] According to one

enbodi nent 1Wb'1ﬁ08%%6% yst fines have been rempved fromthgq, s‘iﬁ]&'}ok'&@é
stream after the second phase quench. Follow ng, the secondjp ase

guench, the S5effluent is directed to a conpression train, caustic
wash, dryers and the recovery train as described bel ow. [0947] Now

t hat t an talyst (e.qg.. catalyst particles and cat st _fines,
more par (RSPt e I L hEvbe e Pl vmBn o

recover prediugtithe Eagse are nmany wel | known recovery systens,

t echni ques sequences that are useful in separating 10ol efin(s
and puri f}?%ﬁim A FRIdEYe ProaremRedipent, fhesatabet imba rdiesy ey vey) Soavige

gener al | y cemuRf it&8mQRer ML sEMREEpRse ﬁu&@ﬂ@o@ﬁ%r&ntlﬁfsec%nﬁgﬁeisg dench, the
separation, fractionation and/or distillation towers, columms,

spl i t t%er s eli§ent is dirpried toagenipensigy sriantaustitdwahhdyera 9sd tie atcotery duimasent
for exarrpldgsc}ii@ﬁ pls,condensers, heat exchangers, refrigeration
systens or chi trains, conpressors, knock-out drums or pots, punps,
and the | i®E7] 1510004 8khNoatet 4l daiatygt @xanphlest paftiobg g naaystdses nose a

recovery s m,i n gne_or nmote,of a denmethani zer referably a
i h ¢ enpBt i iThY B heER T, MoBl Sl achs SRR R Phts St Thgte
tower of t emny efclknedn t@oasy aytans tdcBnij@sant odREnced BSOAB QESFul in separating
adsor per s, rapes, . et hyl_ene CZ? splitter, propylene (C3)
splitiler, olsgEne R4 Tging P%étﬁé{s? framdhs pidlupmtplean disgofcce restas gpnerally
acconpany togpiRTne bELOWEIY OWBIRANEN bfa AR uPEPIAEEH, Ahcti RAGH BLd/QN Or
20accumul ati,on, of additional products, by-products and/or

cont ani nafts§IioBrg™FRIUINE. JHiErEr arddinsy icAgioprvtierst and orhes aprosiasdr ed
product s, &gkt gt cxhplelvARousibGlerRSts BleBYdxERE AR RS PV & B6er® & chill
typically purified for use in derivative manufacturihg processes suc
as pol ynmelrRA&ICOBRT9T0S &sedsout Thamsdraots, pimps ksl trodike.pr ef err ed

enbodi:nen th € - em._ t. ery. systemal so includes
oS Clodlb) * R ohSRANEL ARl Peab PRk 8 B e R I R B ot F
parti cul amlow éfra demeii@n e pedsatdy e hjpphsseperttreadeglrtianizer, k He@RiniQn a
systemth removes | ow | eve er#é;tr‘?roduct S or nts.

[ 050] o P IEHG F BN EL CLf BOTRELT Mot By BT oS, P
gener al | ympoibanes empleua (5,)Spiter afopat@s (Cy fbolR bsiené AT ) @¥i¥ttel Cand GhelSie.
ethers, CFOE)Q&]n O)é}iegéargl’ly gcggglggi%dnagngost recovery systems is the production, generation or
20 accumulation of additional products, by-products and/or contaminants along with the
preferred prime products. The preferred products, the light olefins, such as ethylene and
propylene, are typically purified for use in derivative manufacturing processes such as
polymerization processes. Therefore, in the most preferred embodiment of the recovery
system, the recovery system also includes a purification system. For example, the light
25 olefin(s) produced particularly in a MTO process are passed through a purification system
that removes low levels of by-products or contaminants.
[0050] Non-limiting examples of contaminants and by-products include generally polar
compounds such as water, alcohols, carboxylic acids, ethers, carbon oxides, ammonia and
other nitrogen compounds, arsine, phosphine and chlorides. Other contaminants or by-

30 products include hydrogen and hydrocarbons such as acetylene, methyl acetylene,

propadiene, butadiene and butyne.
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ot her nitrogen conpounds, arsine, phosphine and chlorides. O her
contam nants or by- 30products include hydrogen and hydrocarbons such
as acetyl tdy) acetyl ene, propadi ene, butadiene @Eqﬂ}gw‘)?j&%zﬁo WO
2008/ 07662 CT US2007/ 086260 10051] &t her recovery systens t

i nclude purification systens, for exanple for the purification of
olefin(s), are described in Kirk- Cl hr ner ENCYCLOPEDI A OF CHEM CAL

TECHNCL f) Vi ley & Sons, .1996 S
25. 271 00 boa- OB e RSP s RO R Rp S B RRy o BrinCRE TR
Purifi catpuoﬁcslyas véoliase 2zl deecribes or Khedthmer Hrary cLypepxacptesmitis.

6,271, 42 ur|f|c of . a, di fi ocar baon strea

6, 293, 993L %Elé’%é)ﬁétltﬁfgfdgf%w@ﬁ&%?%mr\ﬂ%b% s, 1986 regsse nk@ilﬁ%g%
(purge seaeam;uﬁs MgrehyidéabiQd 6atabysde) Pur#¥iaGhhn LsiehRnel Asd ReaTRek ke
by reference. OOSZ;T ically, 1n converting one or nore oxygenates

to ol%ef i AAEYPIRAN Hg’b &(Psufé%ﬁﬂ@aﬁf atlighdin hydrosarbeinstream).Hy%ip 8 %Eﬂms,
ticul , | :
Car bon A B B e Pty Moo BRI e
in the revave). Wlsgly@éﬁﬁ@ll’dﬁcqrh@atﬁd\bémfergmeare reaction systems for
f ent stre
conver . ISBNe BgRYFL S, EOLANDSE, WADE 056! Ll el BRRT s o
resul t oﬁtonhefmr@mmemwys!mamnnuphdtlmzleacﬂy 0 iaﬁﬁ)(SB]a?q'iaaaij Bieﬂ@(@} hatifeeRdn

re ed from converS| roces articularl 1 process,
typial | GRS S BRSO Ry SE L Bh e wlofd aeBPetiB & s
at ons. Tﬂateammf Ite 1ﬁf!cnlt‘lyﬁl Eﬁ&@d’ch@ﬂ Systeasl fogechv Oin e SréRERQBnAfLedWithi%:
typi cal | e g?an anount, Iess litl,han 30 wt-% preferably | ess than 25

wt - % USp G AR ViR R thegeqgtorgy comgrtpgdbosgipedupts praglupedss a
than 15 Wecllor Bt @« ke b@tah, wei ght of the ef fluent stream
w t hdrawn froma MIQ process, excluding water. In particular with a

conver si @rqa‘ﬂr ocddg E@Peﬁﬁifﬁ@%ﬁweﬂ HOB! BtaaieIRies Pragetst partigilarty aMTO

mol ggul aF8dseUG)iCaAlyAlaY § ik QMR d@x?ﬁlto@ﬁb&%%lvfj gqg)r%(}(ré Fﬁ%n a%l{ 3 aI%‘e

typically conprises a majority of yl ene and propyl ene and

m nor andiueknt of hfdsparkoas bomngrhdr horgtarbos atobsns ypivbldy Hlp?m(mdlmh“sleﬂnﬂan 30

other b 3 t The erred | i

ol o1 n( o 5 BfEily RELHALS R ol ity I LBaL S bt mBp\meterably

pr ef er abkss thanliewsio haspd ogdsseis) wagm dfnlghefmmm Etyeaﬂfwmﬁdrmlvﬁgbm(a?\)ﬁo ,
ducts_that cqn wherein x is a nunber fraom

to 4, in e, BN Waisr JF ofiiiog e COBVeRIWIEPSET O Yrasels i alsliog)

W - 20 nongizgefesiadily sgxe aitalysitcbpodBovhe Yosu@ing ciRsht Pesh efRbly no

| ess than 99 wt-% baseizd on the total weight of the olefin.

COmprIses a majorlty ethylene and/or propylene and a minor amount of four carbon and
higher carbon number products and other by-products, excluding water.
[0054] The preferred light olefin(s) produced by any one of the processes described

above, preferably conversion processes, are high purity prime olefin(s) products that contains

2
Ln

a Cy olefin, wherein x is a number from 2 to 4, in an amount greater than 80 wt-%, preferably
greater than 90 wi-%, more preferably greater than 95 wt-%, and most preferably no less than
99 wl-%. based on the total weight of the olefin.

[6055]) Other conversion processes, in particular, a conversion process of an oxygenate to
one or more olefin(s) in the presence of a molecular sieve catalyst composition, especially

30 where the molecular sieve is synthesized from a silicon-, phosphorous-, and alumina-source,
include those described in for example: US 6,121,503 (making plastic with an olefin product
having a paraffin to olefin weight ratio less than or equal to 0.05), US 6,187,983
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10055] O her conversion processes, in particular, a conversion process

of an oxygenate to one or nore olefin(s) in the presence of a

nol ecul ar | yst conposition, especially 30 wh

nmol ecul ar EY(Z%@S/{}@E@ynt hesi zed froma silicon-, phospho?‘éﬁgg%a%é%gzm

al um na-source, include those described in for exanple: US 6,121, 503

(maki ng plastic with an ol efin product having a paraffin to olefin
o.less than or equal to 0.0 6,187,983 WO

2008/ 0766 SR ORISR0 0 B SO 8D S TBMh TS S RRPUTS SPHEkbdPEHCheavy

systen. mle&e a&% BT 58418 edAB ahdthdr 5eac3&9@fd @ﬁ@mo Ve PERRARR: DA

ef fluent st fed to another reactor 0770 published August

23, 2001 &f €U U 244l 28 1(hiehipgrssyspleards ‘ZJ%ﬁSi&HHS @seten%med)mlm@ewhe

co-fed), M\@}le;ﬁhuia}rﬁcﬁbbm{%grbglrge;egég y incorporated by reference.
5[ 0056] Thi s oxygenate containing stream or crude nethanol, typically

cont ai'ns tA986k| c dhsIoxpeavdigcontainthosarinus cmdheretmnbwe:aﬁ}scmm ths

et hers, es...al de

gases s ucﬁi%ﬂ&ﬁ g?‘gégﬂ b%?l;o ér?g%&gio%%s ox |H e hRE chﬁaélg ﬁjd " lﬁgl e}ﬁifé‘el
oil. The Myr@@nﬂideéyﬂb@ndhmomed @aeb nehns hgzclhuglﬁ iahdr@n@irbon dxidel¥@d nitrogen,
preferred_e ssedthro urification

processes™ O{TEQF 0(5‘?{04) agffﬁ?tﬁ‘t“?l ?ﬂi Ci%lﬁ?&f?ﬂ&% ﬂ@r’i’r elprzed Arphodynsng

a purified p@ssy@emtge aGed Mt ioin pQri G E41RA Hrocd 80R d]shiNfi AX ¥PRABELand
treamor purjfied ox genate containing stream optionally

cont a}l ni nig % g
wi t h [8ne BFctippiongicpang & a pug 18‘6%%?@%1"%@%“5%33& nore nol ecul ar
si eve catmbygt Cq)mf)@;é,lgtaba@@ccgﬁﬁxﬁﬁ& Q%ﬁa&cﬁ%ﬁﬁb&]oﬂ%&a(?@& QJIHIBE Siream,

processes described above to produce a variety 0
part i cul afRUP#l|YgHEh eneetrinre yllue@tswlcenféctedmﬁbpnmrop«yneem:éecums 50058} 4lyst a

more ful |c)6nh:B§1ﬁ9ﬁ éés@gb@ra%ggegﬁ’an h&d bﬂﬁé%xogésgéjs%gcqlb@& &b Q/e 1o %roﬁd to, in

one enbodi ment, one or nore po ymeri zat | rocesses I didi ng
vari ous p\@mym@ﬁnq@yctmm@ulmluht Qloﬁrpia)l. ytbj/lezhﬁ m;l,/ortpmwtenels ot her

one &1 ¢ NV craRHSE IR Rieafi e Dl B et BB En el

process ese,mlminmnpame Dcnnbaarlioyymdmat@f@rmeﬁﬁbe $& P6duMbQ VR eegRSyolcFhesia
i ncl ude, ohol s aceél c acid

al
| i near aﬁ%ﬁm%ﬁ%lf?q%%eil R ﬁwefa%seqt%ﬁr@%ﬁtcﬁvao ciirofarged Faer the pgfin(s)

chl ori de re@:tvhlyeﬂ RENZeNe, theproydseReDibeLabo bl FRRRIakS YRS QRYrsidh pRIEses,
acrol ein, propyl ene oxi de, acrylic acid,

hl d
et hyl ene- “ﬁ)‘?%ﬁ%’l“@ﬁ%ﬂfﬂ%ﬂg;% Progerd OB MR BioresEi These malgde. uhase sodimitedi trer s
of ethyl enehydus REIhEREaRic RY4Y Ml‘n@ﬂ%ha[o%g]v-[%@ aée%t@ Gy gﬂ%}g%@% ldgtah(? n
of the invention is intended to illustrate one or d
of the i mwhehippdeadyibsnzson-etivioeiontge. apriche mdweonyha/ierpitql @nroﬂram aliglen
descri bedpgkeiodyiknk ‘g&ﬁ% £ V&/l{t@@lgag}{ggﬁeagr%ﬁylgge iAbbHE 3nd & acr&lf)m(grrﬂ& ang, y

appl i cations disclose person
skill in ttmersand dm‘rmoftdﬂwl&mmﬁnpylm adntyrmetised i n ot her instances.

O her bdso atl and i H%Poverre ts can be. nade ut departing
e oln 110 ¥
from t he(ﬁscog g e {1%}_' n o r}tl?e mvention 1s mtendéﬁl to hl? strate ohe or more
25 embodnnents of the mvenuon and is non-limiting. While the invention has been described
herein in terms of the advantages, features, and applications disclosed, it will be apparent to a
person of ordinary skill in the art that the invention can be used in other instances. Other

modifications and improvements can be made without departing from the scope of the

invention.
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CLAI MS: 1. A process for separating and reusing of catalyst in

an oxygenate to olefins reaction system the process conprising the
steps of: (a) converting oxygenates to olefins in a

reactor in the presence of a catal yst havi ng 5carbonaceous deposits;

(b) withdrawing fromthe reactor an effluent stream conprising the

ol efins, th fluent stream being entrained with a portion of the

cat al yst mﬁ% car bonaceous deposits; (c) contacting the

effluent streamwith a neutralized quench nmediumin a quench 10t ower

to produce a qaA §hokebs foR Rb@HritirdCanslt AR 5199&&2&%3 ah ARt EfitieRbction
stream (d) neutralizing the quench nmediumin a separate

st age of syfiemghe prdvessowerprising the stegsedf: | nci nerating in an incinerator

t he carbonacegus deposits tha re,i.n the portion, of the catalyst in .
Lhe cat al yat - CORGo RORE SYRERIF 0 0PEDS (D 4BHIPHG 1R &SRR aratayst Having
cat alsyst - cont ai nicRgofidegadMidRsitdIe sai d reactor. 2. The process
of claim1 wherein the reactor is selected fromthe group consisting

of novi ng bed (Anwithdseing deen ghs reactor an e@fluchestiparncessproing ftad plefins, the
wherein the catal yst is a npl.ecul ar sieve catal yst. _ 4.

The process of clCHIIRNYSHGIE} Reine Enatfaéfmﬁe“ﬂﬁlf apPRigy OEFIE?LHaEPIﬁEEWdﬁg FEBPRASEOUS
contains at 20l eggposdpge nitrogen containing organic base. 5.

The process of claim1l wherein said neutralized |iquid quench medi um
cont ai ns at | daptomagingathst éffuerststlelmcwitasencutralized géenciheedivaciass goénch
cl ai r61 4 wherein said nitrogen cont ?i nigrg organi c base decopposes

wi t Hi%h said quendWW¥olfeProdke a waialysi-gutaging skeap mepargivdr BPR &3d geffluent
quench tower conmpiigsgs: a) a bottom stage wherein a product effluent

is desuperheated by direct contact with water and wherein said water
scrubs sol i ds(d)menirslEiog thegdendh médihmant sefyata stagel df esuagh toweg

whi ch rises effl.uent v.agor from sai d _bottom stage and gfﬁerei n ﬁai d .
ef f1 uent vapok®)i BUBEHRHAE {Lan HYTIFTaOnthe FAEoRaTsoRs ePQutts it fies in the portion of

neutral i gR @Rt in the catalyst-containing stream; and

15 (f) sending the incinerated catalyst-containing stream to the said reactor.

2. The process of claim 1 wherein the reactor is selected from the group consisting of

moving bed and riser reactors.

3. The process of claim ! wherein the catalyst is a molecular sieve catalyst.
4. The process of claim 1 wherein said neutralized liquid quench medium contains at
20 least one nitrogen containing organic base.
5. The process of claim 1 wherein said neutralized liquid quench medium contains at
least one caustic metallic base.
6. The process of claim 4 wherein said nitrogen containing organic base decomposes
within said quench tower.
25 7. The process of claim 1 wherein said quench tower comprises:
a} a bottom stage wherein a product effluent is desuperheated by direct contact with
water and wherein said water scrubs solids from said product effluent;
b) a middle stage into which rises effluent vapor from said bottom stage and wherein

said effluent vapor is contacted with a mild caustic sclution to neutralize and
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remove organic acids fromsaid effluent vapor and wherein dissol ved
solids are controlled by use of a drag stream and c) a top stage
wherein said reactor effluent vapor is further washed by water to
renove any renmining caustics fromsaid reactor effluent. 58. The
process of claim7 wherein water froma product separator is added to
said water in said bottomfiurst stage. 9. The, process of cl.aim
P wher oi 1 sai d CHTGTSERE BHUA b AT eRsh S agat e TSR ARl ore
in a catal yst fE@ﬁﬁﬂ&@B?h@é&gﬂhﬁéggﬁmnand 10. The process of
claim7 wherein said mld caustic¢ solution conprises a mld 10sodi um

hydr oxi de solait adnp stage wherdih. saith eeaptoo cdBsend fvapbmisfiftheh evashed batverter to

is added to said m ddle stage from w.t hi nﬁgraid t g st age.
12. The process GIOVEI2EY RS CRTSHCS HPR FLreeHondarehh cont act s sai d

efflgent streamryd @ BUEHCa P Ml AR LHE Amat %ﬂoﬁﬁétsegél@m? Y Q&R to said
wherein said at |east two stages conprise a 15l ower stage and an

upper stveger.in said bottorthFirstlaggepr ocess of claim 12 wherein said catal yst
fines are renpved fromsajd efflyent stream.in sai ower st age.

14. The pr ocggsﬁg‘? P%ﬂcﬁfisrﬁafll“galﬁ?n PP a Stog]g%ﬁ‘iﬂ"ﬁé@gféf%ﬁﬁldi aottorm stage are
neutral isgggage@i§§5galyagg{es §%}ﬂ9§i0m§ta cdilute caustic punparound

stream 2015. The process of claim I4 wherein said upper stage

cont ai ns tray$. f Ghe pontesc bf bRimee whesdid sasidaaildrcaedtfd sdnioransngiased a mild
dilute caystic pu ar?und stream 16. The process of claim12
whet'ei n S8 lé}P’alﬁif'd%‘f’i’qE%\?ﬂ #%#%n sai d | ower stage rempves said catal yst
fines to a solids renoval system _ ) 17. The process of
cl ai m 12 wherldi nThe eeass oh cloim avkercinivaen i@ addedytostaidmiddle s2ge &npyeihin

and retur ai d upper stage 18. The process of claim12
Saﬁﬁgp %:tg%%ti c base is sodi um hydroxi de.

wher ei n “sai
12. The process of claim 1 wherein said quench medium contacts said effluent stream
in a quench tower containing at least two stages wherein said at least two stages comprise a

15 lower stage and an upper stage.

13. The process of claim 12 wherein said catalyst fines are removed from said
effluent stream in said lower stage.
14. The process of claim 12 wherein said reactor effluent is neutralized in said upper
stage by a dilute caustic pumparound stream.
20 15. The process of claim 14 wherein said upper stage contains trays for contact

between said reactor effluent and said dilute caustic pumparound stream.

16. The process of claim 12 wherein a drag stream from said lower stage removes

said catalyst fines to a solids removal system.

17. The process of claim 12 wherein a portion of water in said drag stream is
25 removed and returned to said upper stage.

18. The process of claim 12 wherein said caustic base is sodium hydroxide.
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