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carbonaceous materials including coal, recycled plastics, municipal waste or any

other organic material. Generally, the production of synthesis gas involves a
combustion reaction of natural gas, mostly methane, and an oxygen source into
hydrogen, carbon monoxide. and/or carbon dioxide. Other known syngas
production processes include conventional steam reforming, autothermal
reforming, or a combin‘ation thereof.

[0004] An important type of alternate feed for the production of light
olefins is oxygenate, such as, for example, alcohols, particularly methanol and
ethanol, dimethyl ether (DME), methyl ethyl ether, diethyl ether, dimethyl
carbonate, and methyl formate. Many of these oxygenates may be produced by
fermentation, or from synthesis gas derived from natural gas, petroleum liquids,

carbonaceous materials, including coal, recycled plastics, municipal wastes, or any
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carbonaceous matter deposited on the catalyst during the conversion reactions.

Ordinarily, this regeneration is carried out in a regeneration vessel separate from
the main fluidized bed reactor. Attrition of the catalyst particles can occur during
circulation of the catalyst into smaller particles of, say, less than about 60 microns,
in overall diameter, i.e., the largest particle dimension.

[0007] The vaporous product from the reactor typically contains entrained

particles such as catalyst fines carried from the process. Removal of such particles
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SUMMARY

[0011] In one aspect, the invention relates to a process for converting

oxygenate to olefins which comprises:
(2) contacting a feedstock comprising oxygenate with a catalyst
comprising a molecular sieve under conditions effective to produce a
deactivated catalyst having carbonaceous deposits and a product

comprising said olefins;
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comprising oxygenate can be heated by the treating.

[0014] In still another embodiment, the heated feedstock comprising
oxygenate is contacted with the catalyst comprising a molecular sieve, i.e., the
heated feedstock is cycled to a reactor wherein oxygenate is converted to olefins.
[0015] In yet another embodiment, the liquid substantially free of catalyst
fines is by-product water from the contacting of the oxygenate with the catalyst,
which by-product water is condensed in a recovery unit and treated to reduce
catalyst fines content.

[0016] In still another embodiment, the liquid substantially free of catalyst
fines is taken from boiler feed water used to make steam.

[0017] In still yet another embodiment, the liquid medium containing

water is derived from quench tower bottoms. The quench tower bottoms can be
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[0021] In yet another embodiment, a demisting device is placed above
where the liquid substantially free of catalyst fines is introduced.

[0022] In still another embodiment, the quenching takes place in a quench
tower wherein the liquid medium containing water is introduced above where the
separated vaporous product is introduced, and the treating of the light product
fraction occurs downstream of the quench tower.

[0023] In still yet another embodiment, the quenching takes place in a
quench tower and the treating of the light product fraction at least partially occurs

downstream in a suction drum.
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medium containing water and catalyst fines contains at least about 0.01 wt%
catalyst fines and the liquid substantially free of catalyst fines contains less than
about 0.01 wt% catalyst fines.

[0028] In still another embodiment, the liquid medium containing water
and catalyst fines contains at least about 0.001 wt% catalyst fines and the liquid
substantially free of catalyst fines contains less than about 0.001 wt% catalyst
fines.

[0029] In yet another embodiment, the liquid medium containing water
and catalyst fines contains at least about 0.0001 wt% catalyst fines, e.g., at least

about 0.00005 wt%, and the liquid substantially free of catalyst fines contains less
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unit for condensing by-product water from the reactor and a treater to at least
partially remove catalyst fines from the condensed by-product water.
[0033] In still another embodiment, the apparatus further comprises: a
steam boiler having a source of boiler feed water which can also be used as a
source of the liquid substantially free of catalyst fines.
[0034] In yet another embodiment, the apparatus further comprises: a line
to recycle at least a portion of the heavy product fraction comprising water,

heavier hydrocarbons and catalyst fines to the quench tower as the liquid medium

containing water and catalyst fines. The line can further comprise at least one of a
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f FIRSsCanb dhiakey andithem dueied tower qf EiscapPrsiis, casprisae an inlet
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t par at y§s ' . oh-liauid c L i
TR, o AR R PRl SO ASEL D e i
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aguddial frepbodi gretld cohdiQinPPRfatios FRNRI $S86ctared packing and
dem sting device placed above the inlet for
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anot her enbodi nment

fi [ 003 Stidl t .t he -
AL Lo ol it fRhoo Py e SRRRH B isp 5 pomising
f deviad PRceHaBsTE tRWRIlet foROhEbditiad M euRThRRiaNBay free of
the apparatus further conprises a suction
catalyst fines.
[0039] In still yet another embodiment, the apparatus comprises the treater
located downstream from the quench tower.
[0040] In another embodiment, the apparatus further comprises a suction
drum located between the quench tower and the compressor.
[0041] In yet another embodiment, the suction drum of the apparatus
comprises a treater for treating the light product fraction by contacting with a
liquid substantially free of catalyst fines to provide a light product fraction having

reduced catalyst fines content and a liquid fraction of increased fines content. The

suction drum can be a first stage suction drum.
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treating the |ight product fraction by contacting with
a liquid substantially free of catalyst fines to [
Pfop¥rde a | {pbfin pahgfﬂHPtemfbgaﬂénEnthla 09n &M CEthe apparatus
catalyst fines content and a liquid fraction of
i comeasedad imtele Gontenting Maposus teiffiuend ftom ¢cleenqirach tower; a
fjrst stage suction drym|[0042] In still another )
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liquid substantially free of catalyst fines can be
CEMRE sHRPlicd By & recabery vmdl thaleerndienss datrpdunt Waterelgken from
capt-eRt,supplied by a recovery unit that condenses
by-product water taken fromthe reactor. [0044]
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S I, OF suction dr.um.int ak The. ,
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| Blas VapondiqiRt edntatting Shsdesid prévaaed Be afl@btPoreORaleAll fRekcted
of random packing, structured packing and trays.
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schematic process flow di agram depi cting certain
aspects of the invention. DETAILED DESCRI PTI ON
MESCRIPTIONOESTHEDRAVANGES Thereof for Use in OTO
Conversion [0047] Mbl'ecular sieves suited to use for
clofddr t i ng %1)@ és & scheimefi¢ process flow diagram depicting certain

aspects of the invention.

DETAILED DESCRIPTION

Molecular Sieves and Catalysts Thereof for Use in OTO Conversion

[0047] Molecular sieves suited to use for converting oxygenates to olefins
(OTO) have various chemical and physical, framework, characteristics. Molecular
sieves have been well classified by the Structure Commission of the International
Zeolite Association according to the rules of the IUPAC Commission on Zeolite
Nomenclature. A framework-type describes the conmectivity, topology, of the

tetrahedrally coordinated atoms constituting the framework, and making an
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International Zeolite Association according to the
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c ont a| ni ng éddg%étﬁg 1t1ﬁ% %yagﬁrﬁ([ ‘13%1&@ Jg&i{]lﬁgl%cular sieves,

hpmln@aﬂyfﬁoarmmemngyme osﬁgﬁateEGOﬂtamIﬁgt tie:dgtoelt Ainto oleﬁn(s),
consi sting_ of AEL, AFY, BEA, CHA,  ED, FAU, FER dS

L iralude-firose heying gramayrork-tyorselegipshiromnitie gronreonsisiing ofaEL,
p R 0 r f
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[0049] Mol ecul ar sieve materials all have
- VR s an ARldapolegnaiet FEd opalesiaiia wimbigatigpdhegeof, most

PSRRI Ty o o0, were T ey U

sjcevep are I\/Lﬂldz@@dﬂ Yeva A StEH 1S dlli vt €3-@Enedfiohfle four-connected
framework structure of corner-sharing TO, tetrahedra, where T is any tetrahedrally
coordinated cation. These molecular sieves are typically described in terms of the
size of the ring that defines a pore, where the size is based on the number of T
atoms in the ring. Other framework-typé characteristics include the arrangement of
rings that form a cage, and when present, the dimension of channels, and the
spaces between the cages. See van Bekkum, et al., Introduction to Zeolite Science

and Practice, Second Completely Revised and Expanded Edition, Volume 137,
pages 1-67, Elsevier Science, B.V., Amsterdam, Netherlands (2001).
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BB 43 SR, Bl oMot B 103 4P Brren

NRb@EMIANew YrR) New NbriR(19829sitakh ardandlesk figdfy incorporated by
Mol ecul ar Si eves, Van Nostrand Rei nhol d, New York, New

Y@f%er(OPQQZ) which are all herein full y i ncorporat ed

ferenc [0053] r rred sili
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silicon, containing ol ecul ar sieves inc
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e T G AT

SAE’@I rsabﬁﬁudear ANiryesmd Freonsbletiief @idves TBE eabitdpreferred
si eves are SAPO nol ecul ar si eves, and netal

sBleeRlpy iRy e S APO SmbP@c ulodgcubsr esjenss, land ametghtsubstitated, SAPO
PP Esrid: 8o EPuighbt e ou S AbSL S Theempndt of
Qh@%n%coﬂ“aﬁlg%f Elements, an alkaline earth metal of Group IIA of the
Periodic Table of Elements, a rare earth metal of Group IIB, including the
Lanthanides: lanthanum, cerium, praseodymium, neodymium, samarium,
europium, gadolinium, terbium, dysprosium, holmium, erbium, thulium, ytterbium
and lutetium; and scandium or yttrium of the Periodic Table of Elements, a
transition metal of Groups IVB, VB, VIB, VIIB, VIIIB, and IB of the Periodic
Table of Elements, or mixtures of any of these metal species. In one preferred
embodiment, the metal is selected from the group comsisting of Co, Cr, Cu, Fe,

Ga, Ge, Mg, Mn, Ni, Sn, Ti, Zn and Zr, and mixtures thereof. In another preferred
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[0056] Non-limiting examples of SAPO and ALPO molecular sieves of
the invention include one or a combination of SAPO-5, SAPO-8, SAPO-11,
SAPO-16, SAPO-17, SAPO-18, SAPO-20, SAPO-31, SAPO-34, SAPO-35,
SAPO-36, SAPO-37, SAPO-40, SAPO-41, SAPO-42, SAPO-44 (U.S. Patent No.
6,162,415), SAPO-47, SAPO-56, ALPO-5, ALPO-11, ALPO-18, ALPO-31,
ALPO-34, ALPO-36, ALPO-37, ALPO-46, and metal containing molecular sieves
thereof. The more preferred zeolite-type molecular sieves include one or a
combination of SAPO-18, SAPO-34, SAPO-35, SAPO-44, SAPO-56, ALPO-18
and ALPO-34, even more preferably one or a combination of SAPO-18, SAPO-
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SAPO- 17, SAPO- 18, SAPO- 20, SAPO- 31, SAPO 34, SAPO- 35,
SAPO- 36, SAPO- 37, SAPO-40, SAPO 41, SAPO-42, SAPO- 44
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Y8Rk contains one or more oxygenates, more specifically, one or more organic

compound(s) containing at least one oxygen atom. In the most preferred
embodiment, the oxygenate in the feedstock is one or more alcohol(s), preferably
aliphatic alcohol(s) where the aliphatic moiety of the alcohol(s) has from 1 to 20
carbon atoms, preferably from 1 to 10 carbon atoms, and most preferably from 1
to 4 carbon atoms. The alcohols useful as feedstock in an oxygenate to olefins
process include lower straight and branched chain aliphatic alcohols and their
unsaturated counterparts.

[0060] Non-limiting examples of suitable oxygenates include methanol,

ethanol, n-propanol, isopropanol, methyl ethyl ether, dimethyl ether, diethyl ether,
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methanol, to the preferred olefin(s) ethylene and/or propylene.

[0065] There are many processes used to convert feedstock into olefin(s)
including various cracking processes such as steam cracking, thermal regenerative
cracking, fluidized bed cracking, fluid catalytic cracking, deep catalytic cracking,
and visbreaking. |

[0066] The most preferred process is generally referred to as methanol-to-
olefins (MTO). In a MTO process, typically an oxygenated feedstock, most

preferably a methanol containing feedstock, is converted in the presence of a
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preferred
catalyst composmon In one embodiment, the amount of diluent in the feedstock is

in the range of from about 1 to about 99 mole percent based on the total number of
moles of the feedstock and diluent, preferably from about 1 to 80 mole percent,
more preferably from about 5 to about 50, most preferably from about 5 to about
25. In one embodiment, other hydrocarbons are added to a feedstock either directly
or indirectly, and include olefin(s), paraffin(s), aromatic(s) (see, for example, U.S.

Patent No. 4,677,242, addition of aromatics) or mixtures thereof, preferably
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recovery system.
[0075] The reactor system preferably is a fluid bed reactor system having a
first reaction zone within one or more riser reactor(s) within at least one
disengaging vessel, preferably comprising one or more cyclones. In one
embodiment, the one or more riser reactor(s) and disengaging vessel is contained
within a single reactor vessel. Fresh feedstock, preferably containing one or more

oxygenates, optionally with one or more diluent(s), is fed to the one or more riser

reactor(s) in which a zeolite or zeolite-type molecular sieve catalyst composition
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argon, preferably steam, to recover adsorbed hydrocarbons from the coked

molecular sieve catalyst composition that is then introduced to the regeneration
system. In another embodiment, the stripping zone is in a separate vessel from the
disengaging vessel and the gas is passed at a gas hourly superficial velocity
(GHSV) of from 1 hr to about 20,000 hr! based on the volume of gas to volume
of coked molecular sieve catalyst composition, preferably at an elevated
temperature from 250°C to about 750°C, preferably from about 350°C to 650°C,

over the coked molecular sieve catalyst composition.
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one preferred embodiment, the WHSV is greater than 20 hr, preferably the
WHSYV for conversion of a feedstock containing methanol and dimethyl ether is in
the range of from about 20 hr”' to about 300 hr’".
[0083] The superficial gas velocity (SGV) of the feedstock including
diluent and reaction products within the reactor system is preferably sufficient to
fluidize the molecular sieve catalyst composition within a reaction zone in the
reactor. The SGV in the process, particularly w}thin the reactor system, more

particularly within the riser reactor(s), is at least 0.1 meter per second (m/sec),
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[0087] 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 composition is contacted with a regeneration medium,
preferably a gas containing oxygen, under general regeneration conditions of
temperature, pressure and residence time.

[0088] - Non-limiting examples of the regeneration medium include one or

more of oxygen, O3, SO3;, N2O, NO, NO,, N, Os, air, air diluted with nitrogen or
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to a level T'ess cen ased on't

tmaflc Wk ghdenerfatibh & mqheebﬂge |o$<ﬁid)hﬂﬁb(ﬁ1lt 206 shia8IkPak) to about
&205|t|on entering the regeneratlonlzgstenl The

peigbi A0S iPap), prafereblyfiaan poeut dSisins(l0P dRaw) to lbipehwd0 psia
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about 1500 C, preferably from about 300 C to about
10980, ror Ehe reseisrss| gﬁsrﬁmﬂﬁ siputof 4the mOIe@ulabosy@vem@talyst

COI@}EO%H”%SIEO‘I ﬁ[ﬁclg ?eggner%)tﬁ srlg 9 r%ggeu 15 1% aag t‘&o 0176an1§1% tg several

era

kﬁ’@ﬁé hést pRFerab§ABoRsIne n(uﬁf%&o l1 0B adhuted) 208 ﬂi@g%i’bfénfeﬂ 9Blume
about 15 psia (103 kPaa) to about 250 psia 24

k@%@sygelaﬁuth@rﬂt@ 596 &F iarthe rapge o6 fegbeheut 01 psci)la perceat to about

i out. 1150 34 T lly, th
5 8Blo b oftl Bptedohy Hgﬁot%béﬁFﬂ%#*E%%% (4)1/2I kPaa) . [ 0090]
Ttamp]r ef err g §RSicABBERdnL, TRegthelali6n MRoRIbAN t?pi@éﬂ%/ metal

catal yst conposition in the regenerator is in
r mw@nmg comperadsowch en glatinn paliadivevad dic Ko ks addedtio the

Ifeg?réerr bl yglg?cg]})é a" e1n II‘GCHt ’e 019 é’x%%p e nUttﬁs theangolged catalyst
composition. Also, in another embodiment, a fresh molecular sieve catalyst
composition is added to the regenerator containing a regeneration medium of
oxygen and water as described in U.S. Patent No. 6,245,703, which is herein fully
incorporated by reference.

[0092] In an embodiment, a portion of the coked molecular sieve catalyst
composition from the regenerator is returned directly to the one or more riser
reactor(s), or indirectly, by pre-contacting with the feedstock, or contacting with

fresh molecular sieve catalyst composition, or contacting with a regenerated
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whi ch s herein y |ncor50rated8§§y$g erence.
[892] rdecnvery sgstbmsli teetntiquea apdrsequences thiahercc@¥¢d in separating

| ecul ar .si eye cata t conmposition fromthe
R FnorpERnE IR GPreBia gatean 18E Brcatewesystoms
rd e i6S)oneObr 11AGker 8F14 V. - Ny -
V\)lg et‘hﬁfatnz'e @%gggf ooé1 I?, lr)ro rrﬁgﬂg ntg gcAt [ cr? élmvf\?ﬁ?%f (rE)g 2{71&%% ect flrg}lon’

sirasfionatambhydor distijomint towers, oolunms} sitiersy onitéainsa for reaction
ener at edno | ar sieve catal yst conposition or

SOREE e eh R e TUOUTSRTS (o PaPANpSs.476.978) and other
CRARARIE IpPELedRs C§u'c%re% habies, [ PAGRs %gire g\?tv%ts?l?%%fatcﬁuée (U.S.

effluent fromthe reactor 1s wt

dPaterigligi 0750 pnareindthies apasiaed tquipmelt, o @Laugley various
system There are many wel |l known recovery systens,
t(}éljélﬂmsﬁ{?e dieanecharasEh Celizersion Syuems ar ikl {fasesp gpEpTaseprs,
Obfdkk-Bup druflichrdtsl fhPY afd Bfe!ies) from the gaseous

effluent. Recovery systens generally conprise one or

nodR4jor a cNobiindtingexaniplatasi thess t6RPA] 86lu@As, splitters or trains
fractjonation and/or distillation towers, columms,
SPFY etoBF o1 iy pompbigptin inclyde pae et mere el demethaniser, preferably a

gﬁ%/ g%}ﬁ%%%g?e ABRMhAGEr g d(e&hé‘lizgatae@et g&ﬁalngghf'pgg%?a%%) a wet

erivative ptocesses such

kizpropasizan ch eskkertowanufiac refeged tb Ss Pabetilc Wesh tower and/or
5,675,041), and other associ ated equi F@gent, for

RSRY BV GaRhsetpers Afuoabis membranes, sthutean ¢Er)ssplitter, propylene
r Wor ' t 0 Ll . trains, conpressors,
k%%@g%?%g%&ﬁzé§rssfp%%?rsé,:nd&glﬁ%ié?' and the like. [0094]

N6O9S[i m t i NgartBnRiceterPf sybleps eudede sy, rée@l&HIS predominately
splitters or_trains used alone or in conbination
iheniele Pesferably prome osflight @lafa(s) uck as  ctiyrlerce padslyjeng and/or

TP STPSLORHLE 19T WALE RS BgBFBLDTRLRhary it g
tsegn), 0L &N PagherNed 5,01984% §A9SERE Mas!s (W1 #RehBFane
separations), U.S. Patent 5,672,197 (pressure dependent adsorbents), U.S. Patent
No. 6,069,288 (hydrogen removal), U.S. Patent No. 5,904,880 (recovered
methanol to hydrogen and carbon dioxide in one step), U.S. Patent No. 5,927,063
(recovered methanol to gas turbine power plant), and U.S. Patent No. 6,121,504
(direct product quench), U.S. Patent No. 6,121,503 (high purity olefins without
superfractionation), and U.S. Patent No. 6,293,998 (pressure swing adsorption),

which are all herein fully incorporated by reference.




q absor bers, adsorbers, nenbra ,
) e@%@%&é@ﬁ splitter, propyl epe ( 3) spl er,
Fwoaomne7om2 45 gl EEERL and the TTke. [0095] VaPComs2004/019341
recovery systens useful for recovering predoni nately
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Uhs watstireroved frog, the potarm of therquepc atpy &greoned from the
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(ckefily Resw oigygankaey; il d. Onlcoholhiagll Bsiéhed] Whitdl Bave a normal

fully incorporated by reference.[0096] The reaction
pPy g PRint preptenhan vy gl Enatey #if Whish omobe eeqvse by stripping

<AL B98P0, SO RS AR L SRS o

bftbdyt@ain@seddeabiaf QU@ elaclos cad 1 fe@a ey fleB@noll (Bsskhigally pure), or
guench tower, npbst of the water is condensed and the

| Taghinethgaploeamsising whte aboghd0 weighenarced wampoad feqdstieam is
bR R AR b AR B b B RERE R FhIE b

Varer reaeivpVvetichreguitdica goraittiatl®wWRious0oPEL&GES TFlig€lore, it is
di ssol ved |ight hydrocarbons and heavy by-products.
| PREESFANNEY 156QNAY 26 yusdrastcastgyeofghe regctosieslluens gad use it to heat
k =whi V. or, il poiI nt.. ar er
R BP0, SR B gRE i BT PlosBbERE e oy

s¢drideatign phriudeihele fucnoh oY YT et Wehs caM doinpriseBither a
gases such as steamor nitrogen. The feedstream passed

t Bxehbedroarfbudizet resetirnzone it adiidiegdvanesion(zene smrefaiTey.

, or r met hanol conprising u 0_about 30 ..
O3 per NPT TP AR of BORchar sl BR0H eskguist g of
heatwederaRahdARar fr3@chobbRémidE theiguendhh@faeds tonthffhated and
fluidized bed OTO reactor, which requires a

consli tedang dudheyuircatokente heforgy it Thierbef mtened ttoj the process as

necessar recover as ch nerqy of the reactor
R M e T R (ARG L
f RedkHhRA Py ARY AEcont¥BhiBhtidnS tréﬁﬁxﬁh@ Rhé @llﬁ%alto‘ilﬁd R ¥eycled

condensati on product in the quench tower he reacti on

Zater Q@&pad;lyrq@maé@ gibstantial @mounts of fines, which results in a quench

tower overhead containing catalyst fines in amounts deleterious to downstream
installations, particularly suction drums and compressors, e.g., the first stage
suction drum and the first stage compressor which are typically found in the
recovery train.

[0098] The present invention treats quench overhead effluent streams by
employing a vapor-liquid contact zone upstream of these downstream

installations, particularly upstream of the first stage compressor, e.g., upstream of



fi a fluidized reaction zone, bu
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‘ i'zed action zone is preferred. [009%P mthe
hwopersanron! 'Ot doivdhtilonal quench systems, essearivabdoy019341
all of the water withdrawn fromthe bottom of the
quench tower is contam nated and nust undergo further
t n c ret.u . S
PO e SR Sutflort Btk o' dle ARGl IE, RLAGER A lace
hedthirethe regeh witdn chblesire @bty whene thy eneddht Whter is introduced,
decoq}anina,iq treatnment, the pupparound or recycled .
wht-e e (ARPEAAYY OBRELZNS 18 PREHIaRRY Wstsam it the datrgdupiien site
V\@rﬁiﬁeﬁ&wétgﬁ in a quench tower overhead containing
catalyst fines in anounts del eterious to downstream

| [0008] | at i oae vpportliquid asdtyct ieat ieaiplaied nBittdndhe quench tower
conpressors, e the first st a%e suction drum and

t ﬁ@l@%ufes&yp@@%@%hﬁﬁb%g@éﬂnamtéﬁ sedevjen wishiag achimmey tray,

[ rai ] sent ntjo

BB EEIRURT A e ORELRE R SOE RIS R,
vaffoThd depsindoff diqual if & @Bftabhe Stdteaim extedsito IBatdRymEkibRAIN an
i nstal |l ati ons, Farti cularly upstreamof the first

sPRgEndpnisekde dhe reacior, capdier passebiiora tatertiesthanog tseparation

ShHE, SELSOE. LR, SIERL IO DRl B

wpessed fohthe grpnhtewa bBifink SomviidiQdReEr aé fRd.(viahefeed vaporizer
vapor-liquid contact zone is positioned upstream of

t AENGCRISABYUCt i on site for quench water. [0099] The

% ['iqui act. zone enpl oyed w.thin the quench

t @%@pf encl ogb) :8\2@?}31/%?183% gfa?’vgg?"d%eeg"ra%bog Bt ?roﬁ%‘fm“fl%fea]ﬂ?i 8f the

dgweticH emit&einsy GFhedd nd Iighid ey, ddvade isfused) vdn B placétlibdltable
such as water and/or oxygenate, e.g., nethanol, can be
dmatorialst iroviiee splishwhrtsees for ponicting thet vaporusi qisnola pwerhead

[ xce Q.1 hat rmssible i oxygenate feed.to
 RUREEER, LI R0 o PP RAREL 610 550
STRh&Ial/ligid "eRRRting 1fateridl BhY iRI6de, S iHSREIRMES tol Ridom
liquid (after stripping if necessary) is passed to the
oR3cfErRatséruciyresl padking codivertgiypnExenples rofathese dublyde, (Ganze,

fged,vaporizer as necessary). [0100] Above the liquid
RERE00E Sl PR 0ESS Mo Rsvet Fedmos P DHE dybdmsh “hbtured
WBdcRingk Bhe@ asWIefab ViR Hak@UVIE114HaRW, BRXIF8E] SeHDHER®, Gadloe®,
be placed suitable materials providing solid surfaces
f dvlzer@htoaganden ohdumapd packingyseeic hs berd shddes, diithlow@nsaddles,

?l;#ﬁzlﬂ%{nrgeg%gl’saﬁ@ gﬂgsg %g(la mgl? enrgisﬂjl. ’fh@:gg a1]; 8ghlelir %y%tes? of suitable
gas/liquid contacting equipment are described in detail in Kister, H. Z. Distillation
Design, McGraw-Hill, N.Y. (1992), Chapters 6 and 8, the disclosures of which are
incorporated herein by reference. Typically such materials are packed to a depth
ranging from about 2 ft to about 40 ft (from about 0.6 m to about 12 m), say, from
about 4 ft to about 20 ft (from about 1.2 m to about 6 m). A vapor-liquid contact
zone can be provided downstream of the quench tower enclosure in a separate
enclosure upstream of the first stage compressor in the recovery train. Such a
vapor-liquid contact zone can be provided in addition to the one in the quench

tower enclosure, or alternately in place of the vapor-liquid contact zone in the
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f foxogy about 40 of b AL ARG {? !
onmQ]about 4 ?Ot rt(%&g out O&?e?m fsi%m%gﬁ%tt};p%@rﬁot%gﬂns at
alzasitabbuind.00 waiore:-d.,i jubakt aboitak001z o, €@ abéeast about 0.01
provi ded downstream of the gquench tower enclosure in a

f
s¥hAr &e foRe PRS0 storabart 805 tvHée pf catalyst fpgs whose overall
c LNt y dor-at S -Li gyl d
B RGeS, LR G O Richonc A (forf 3BGHS bl s0
t mécropsg ey franmboeintd 6s biseyt 30rmigtdrey paked throughpd agRr-Okquid
the vapor-ljquid contact zone in thequench tower _
ePRRsE g?lée.- Thg yrporrliqpid gonfagime 2ong coapesHaRdale; fidntroducing
d it |
JEFE 25 8L UG, B0 AR HIRSRS, BRRCREOL g o
d6@micrpxx] 6.%], fdnh hispiit d te ubsitd0mhiatdny, saycforfabeat 1@l tySbout 30

fines is introduced at a point above (or downstream
ofyerense The guidsubsiantiallydraeenfeniakst fines ¢qntaingp epndentjation of

c ) e r t yench
R B L R
wWigaid eogfactingtprbeidsd a Hheidtfrddti®0havihdincsaa¥ed dtaly@dhies content
about 0.01 wt% e.g., fromabout 0.0001 to about 0.05
et iye te e dlayick subptaaidaliyfarecofsoiatyst fingsangdias ovedicadrer gascous
[ t 11CL.OR ay. f.ram about to
DR S0 pERRY Bt R vt RRRti o Bf Svertead
nirerh Ahs quéneh S&p. The oaglystefines Refitehi Sftthe o¢ehbAT FromONE quench
The vapor-liquid contacting zone conprises an inlet ‘
fBEP Fa Yoy depogling i ded effigienen of ypsirepm eyeldngs wilitedes.g., in

f. | ' f th b 60
o 55 Bk TS 5T AP R v
freoyelaibfbin the HoboaROMt thd Quehdl @Rker tdtecontaiicltalyst fines. The

substantially free of catalyst fines contains a
clenss sentent pyhbefdependent on the effectiveness of treatment, if any, of the

bottoms prior to their reintroduction to the quench tower, as well as the relative
amounts of newly added quench water which is free of catalyst fines with recycled
sources. Such treatments can include quench water separation treatment, e.g.,
water-methanol separation, e.g., in a stripper.

[0103] The liquid substantially free of catalyst fines typically contains less
than about 0.01 wt% catalyst fines (wherein the catalyst fines have an overall

diameter of less than about 60 microns, say, from about 5 to about 50 microns),
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Sdgamlh@bbﬁrﬁ talasomlssg deS| rabl e sources of such
liquids substantially free of catal yst fines, given

{10893 | ow OFherpsesesiinvesiion bypedvyding hdditena dremint to quench

overhead using liquid substantially free of catalyst fines, reduces erosion on
downstream equipment while in certain instances providing additional heat to
oxygenate-containing feeds to the reactor.

[0106] Referring to the FIGURE, the method and apparatus of the present
invention are depicted in a schematic process flow sheet. Regenerator vessel 10,
in which can be placed cyclones to at least partially remove catalyst fines, is

operatively connected to reactor vessel 12 which is fed an oxygenated feed via
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reactor. [0106] Referring to the FIGURE, the nethod
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reactor vessel 12 which is Ted an oxygenated feed

viremmi the guenshi thwee abottsansy aportiez edtionnllye behtveypbangedr inl Sieat
prior to.introduction to the reactor vessel 12 via .
FiBnss? 3pdpf SPUTTUT ISt § 6. PehBOGEIAIAP] HBasior o, prior
t3€ beRGERREALD 1o 1 Hnt 028 € FROCH RhMedC BV aYSAE WIRLE! cah8 contain
Regenerated catal yst i1s taken fromthe regenerator via

| problegBitit canhdmth of tcatmlydt fides isepastal to es sedtink? zone where it
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b%?ileeﬁ %gggﬁm\‘i&t@g%l?eoé 8&%&%% 6%’4ﬂ¥1\§3hﬁn{a€kgﬁ%t%g ﬁ%daﬁvgﬁ(;h 8
f substahiially 2&) ofi catalyst fimes providing ackapbmne bvabheahef sighificantly
noves u rdly and contacts in a vapor-liquid, . i
cGHbess: a:ﬁl\%ysi otyﬁ@s 2PRLENH Mnfer %‘P?/Odé%%‘% ﬁlge IV?I%ﬂI'rlHlmd contacting
C L 0 t t t.Lines. jnt egl: Vi
RS Prifin R B ARSHE 08 el A ol LB Lftance he
aseench vapoeliquidt dontastihg kene finclhndés melifidcontaideiiog such as
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nBeY Ekh0r BRATEReIieh Y ersb Papst Visnghieay pelets and from
opticR %Qx{x 1Jé( dﬁ@&t off ﬁgﬁﬂr&gﬁgctéc{]mqﬁgﬁa? %&Wﬁ{é . T%F tl?(ﬂddrawn off
optional 'y stripped, e.g., 1h a water-nethano
slépad afoataid4 catplybtofines taken from the quench tower overhead, and if

containing water in excess of what is suitable for an oxygenate to olefins
conversion reactor feed, can be conveyed to a stripper 40 (from which water is
taken off via line 42) prior to being conveyed to feed vaporizer 15 and thence
introduced to the reactor vessel 12 via line 16. .

[0107] Positioned above chimney tray 36 is a bed 39 providing surface
area for vapor-liquid contacting, which bed can comprise trays or suitable irregular

or regular packing as is known to those of skill in the art. Above the bed is an inlet
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[0108] While the present invention has been described and illustrated by
reference to particular embodiments, those of ordinary skill in the art will
appreciate that the invention lends itself to variations not necessarily illustrated

herein. For this reason, then, reference should be made solely to the appended

claims for purposes of determining the true scope of the present invention.
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ef f ect radacéd cpmbdiudiaca cdatant ambiaclquidt fidcyioh dfaircrgsed fines

car bonaceous deposits and a product conprising said
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sai d duc OV e ’
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separ afiaes compamt;cimd product with a |iquid nmedi um

containing water  and catal yst,L fines, jn an anount
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l'ight glefjhs and catalyst fines and a heavy

2. The process of claim 1 wherein said treating (d) employs a liquid

oxygneate substantially free of catalyst fines.

3. The process of claim 1 or claim 2 wherein said liquid substantially free of

catalyst fines is methanol, ethanol or a combination thereof. -

4. The process of any preceding claim wherein said liquid substantially free

of catalyst fines comprises at least a portion of said feedstock.
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wher ei Resad b i ﬁe&,g Lys a liquid oxygneate
subst anf?g(ﬁfbykfﬁgidaggyig%% ys% ¥i nes. 3. The process
of claiml1l or claim2 wherein said liquid
substantially free of catalyst fines is nethanol,
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with saj j e er is
conde ngﬂg %aﬁﬁf’ glr%fechégg\}e \g%l)r/ Bﬂ% P%m%%ggﬁ%g%g to reduce
catal yst fines content. 6. The process of claim1l
wherein the liquid substantially free of catalyst o
Fnes 15 PEEET U ABKPESHIIS gy hasinereid Lgwdierdem eontaining
st eam ceding claim1l wherein
said f\évét g?%ggﬁé%ﬁgﬁcggéwﬂ%gﬁgl, di met hyl ether or a
conbi nation thereof. 8. The process of any preceding
cl.ai m wherein said |iquid nmedi um containing water
conpr i $BS PERfesT AT chiler 8 Beeredmsaldoquenply towercheftongt are passed
claim rej i t re S
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wat er - sepygeioasepdefias btihg Fecstled tdeidgenbrinpge) ecycl ed
to said quenching (c). 10. The process of any
precedi ng cl ai mwherein said quenching (c) takes place

imya g r P d 4 guibd. red.um co I
Wg(t)'er ?g@?%tc%s%gﬁ ggggpecgcﬁhg clalrd Wh%rem gau'f qugncﬂ}n% (@j {3es place
in a quench tower and said liquid medium containing water is introduced

into said tower above said separated vaporous product.

11.  The process of claim 10 wherein said treating (d) occurs within the quench

tower above where said liquid medium containing water is introduced.

12. The process of claim 11 wherein a liquid draw device is located above
where the liquid medium containing water is introduced, from which liquid
draw device said liquid fraction of increased fines content is taken; and
said liquid substantially free of catalyst fines is introduced into the tower at

a point above said liquid draw device.



[ [ r above sai d separated vapor product .

o %ﬁ%ﬁf‘g% P of claimwherein,said treati (d)

Fwocousros7onet 'ti-n & Hedbidnch t ower “above where sapdTiusepid19341
medi um cont-ai ning water is introduced. 12. The process
of claimwherein a liquid draw device is | ocated above

r‘e J n . . | v .

T ot R WAk T e apAE Rl Smactig sycfjee is
fracti phcef bétneeressé tiqhidriesy devite atid wheleakriliquad sutsaintlally
[iquid subftantially_tree of catalyst fines is
i nt r odifeear! aielysties isdgeduged-a poi nt above said |iquid
draw devi ce. 13. The process of claim 12 wherein a
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| 14ui dTde arocdey bf elammd 1 Whiesrein Saiddtrédtingi (d) sudst downgtdayn of
free of catalyst fines is introduced. 14. The process
of claf \ﬂH%fl‘%itﬂW%rai d treating (d) occurs downstream
of said quench tower. 15. The process of claim 14
wherein said treating (d) occurs at |least partially
otg.ur sThe peocssct i elaindt 41 mheddin salibl erepting &Y Socoiirsaid Yeast partially
precedi ng c| ai mwherein said nolecular sieve is
sel ect B¢FUT BrA $6HOYABTD consi sting of ALPO- 18,
ALPO 34, SAPO 17, SAPO 18, SAPO 34, and SAPO 44 and
substituted groups thereof. 17. The process of any
pléecediThg pmbedsn othaityeprecsdingl olaihe sueddin Sdakl endlscubPékve is

34. 18. The_ process of any pr,ecedlegg cl ai m wher ei n
sai d | peester deom (the eErpassEngaleALBRGL G aARPQ4, 1S AR 17,
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contains | ess than about 0.0001 wt % catal yst fines.

19. The process of any one of clainms 1 to 17 wherein
s&i-d | Thepwcpsdiiany psaeding rlagn whewein saidmolacalay sieve isnesPO-
cont aig at | east about 0.001 wt % catal yst fines and
said Iiquid substantially free of catal yst fines
contains | ess than about 0.001 w % catal yst fines. 20.
The process of any one of clains 1 to 17 wherein said

| 1&ui dThearossscl shuprecedingwelesn whsrein said figaid mediey containing

cont ai %te?tanh %@tﬂys?gl%‘ét coglta%s A l(é/gst about 0.0001 wt% catalyst fines
and said liquid substantially free of catalyst fines contains less than about

0.0001 wt% catalyst fines.

19.  The process of any one of claims 1 to 17 wherein said liquid medium
containing water and catalyst fines contains at least about 0.001 wt%
catalyst fines and said liquid substantially free of catalyst fines contains

less than about 0.001 wt% catalyst fines.

20.  The process of any one of claims 1 to 17 wherein said liquid medium
containing water and catalyst fines contains at least about 0.01 wt%
catalyst fines and said liquid substantially free of catalyst fines contains

less than about 0.01 wt% catalyst fines.
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product fraction having reduced catal yst fines
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roduct

P light product fraction.

22.  The apparatus of claim 21 which further comprises:
a line (38) for recycling at least a portion of said liquid fraction of

increased fines content to said reactor (12).

23.  The apparatus of claim 21 or claim 22 which further comprises:
a line (28) for recycling at least a portion of said heavy product fraction
comprising water, heavier hydrocarbons and catalyst fines to said quench

tower (26) as said liquid medium containing water and catalyst fines.
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quenchﬁégwer (26) conprises an inlet (44) above said
liquid P devi ce (36) for introducing said liquid
substantially free of catalyst fines. 27. The

aggar atus of claim 26 wherein a vapor-Iliquid

t actlibp glpwama@é apg OpP & sthipe 2heterzdswherein spid au@ncavwower

devi ce 44) for introducing said
quuid(éﬁﬁéyln? gﬁ &n catalyst fines. 28. The

appar abtﬂﬁﬂ@tffoﬁﬂﬁ‘roalﬁtﬁngléaw b@iaf@ec?dapbﬁbu%farddﬁ@f ein said
treater (62) is |ocated downstream from sai d quench

t ower eR@)let fogintrphecingirad Havd neddish spnegngietesiand sai d
treater gg @8 §9§YOVIded in a suction drum (58)

| ocat ed*HetiEe ai d quench tower (26) and said
conpressor (68). 30. The apparatus of claim29 wherein
said treater (62) conprises a vaporliquid contacting
sépf acdhp eppareius beeleioe?S whedent: ake in the suction drum

58) f d
ower (gt Uil e RRGGH ot protClivics B Bt S from
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217. The apparatus of claim 26 wherein a vapor-liquid contacting surface is

placed between said liquid draw device (36) and said inlet (44) for

introducing said liquid substantially free of catalyst fines.

28. The apparatus of any one of claims 21 to 24 wherein said treater (62) is

located downstream from said quench tower (26).

29.  The apparatus of claim 28 wherein said treater (62) is provided in a suction

drum (58) located between said' quench tower (26) and said compressor
(68).

30. The apparatus of claim 29 wherein said treater (62) comprises a vapor-
liquid contacting surface located between an intake in the suction drum

(58) for receiving vaporous effluent from said quench tower (26) and an
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inlet for introducing said liquid substantially free of catalyst fines to said

suction drum (58).
The apparatus of claim 27 or claim 30 wherein said vapor-liquid

31.
contacting surface is provided by at least one material selected from

random packing, structured packing and trays.




