PROCESS FOR RECOVERI NG AND REUSI NG WATER I N AN
OXYGENATE- TO- OLEFI N PROCESS FI ELD OF THE | NVENTI ON
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of water in an oxygenate-to-olefin process. BACKGROUND
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called the methanol-to-olefins process.

[0004] There are numerous technologies available for producing
oxygenates, and particularly methanol, including fermentation or reaction of
synthesis gas derived from natural gas, petroleum liquids, carbonaceous materials
including coal, recycled plastics, municipal waste or any other organic material.
The most common process for producing methanol is a two-step process of
converting natural gas to synthesis gas. Then, synthesis gas is converted to
methanol.

[0005] 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. Synthesis gas production processes are



wel | known, and include conventional steamreform ng,

autot hermal reformng or a conbination thereof. [0006]
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Specifically, the conponents of synthesis gas (i.e.,
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quench bottoms from the first quench stage is withdrawn as an aqueous waste
stream or drag stream and is sent to a water treatment zone. A portion of the water
from the quench bottoms of the second stage is cooled and reused as a quench
medium. Otherwise, water 1s sent to wastewater treatment.

[0010] It would be advantageous, particularly in arid climates, to be able to
find a better use for byproduct water from a methanol to olefins plant than to
dispose of it in wastewater treatment. The present invention satisfies these and

other needs.



ot her needs.3 SUMVARY OF THE | NVENTI ON [ 0011] The

present invention is a process for cleaning and using
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satisfy the water requirensht of the oxygenate to

ol efin process. [0012] In one enbodi nent, the
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effluent streamoptionally Conprises from about
vihe peacessatadertreqirentents wat er, based upon t he
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conposition of the effluent streamas the effluent
sixygamtddelaxdescattivas,r whetenn theApibicessofuethéy camprises the step of: (f)

TS, oy Soiled G- R OSai, CARIgH Gt Lok s PGt water,
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stream. Additionally or altermatively, the effluent stream comprises from about

0.05 wt.% to about 5 wt.% alcohol based upon the composition of the effluent
stream as the effluent stream leaves the reactor. Additionally or alternatively, the
effluent stream comprises from about 0.01 wt.% to about 5 wt.% organic acids
based upon the composition of the effluent stream as the effluent stream leaves the
reactor. Additionally or altermatively, the effluent stream comprises about 5 wt.%
or less aromatic compounds based upon the composition of the effluent stream as
the effluent stream leaves the reactor. Additionally or alternatively, the effluent

stream comprises about 0.3 wt.% or less nitrogen containing compounds, based



the effluent stream |l eaves the reactor. Additionally
or alternatively, the effluent stream conprises about
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in the oxygenate to olefin reactor with a nol ecul ar
ST dhe ATReRucE NG (SRR n et ok () 8518 FHSRRIC W%
By n‘f'érta loT' ﬁ{étwactélr r@@dﬁem "Homh ngrg&fct water.

[0018] In one embodiment, there is a process for converting oxygenates to

one or more olefin product streams. The process comprises providing an
oxygenate feed stream to an oxygenate to olefin reactor. The oxygenate feed
stream is contacted in the oxygenate to olefin reactor with a molecular sieve
catalyst under conditions effective to produce an effluent stream comprising one
or more olefins and byproduct water. Byproduct water is water that is produced as
a byproduct in the reaction that converts oxygenates to olefins. One or more

olefins is recovered in one or more olefin product streams. The oxygenate to



or nore ol efins and byproduct water. Byproduct water
is water that is produced as a byproduct in the
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in one or nore olefin product streans. The step of
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bvproduct water is,r.ecovered fromthe effluent str
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wat er requirenment with byproduct water. [0020] In one

eProessh eater reeirdnandntline hypgodust avateras eesovered from the effluent
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ol efin reactor; (b) contacting the oxygenate feed

si0028Im i n t Ineonex grgeorimentt dheolirefeintion énde @r praceds fr converting

nol ecul ar, si eve cat al under condi tipns effective to
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more ofefins in one or nore ol efin product streans,
t (b centegdingfthe exypeeate Mepdstraanyimthgroxyeamtanmt aefin reactor with a
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CREEGHRY Tk cAf AR PG b TTSH b B RO, ARl stream
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byproduct water for process water requirenment wth
bippresdefpts in@he pr more olefin product streams, the step of recovering having a
process water requirement; (d) recovering the byproduct water from the effluent
stream in the form of process quality water; and (e) supplying about 25 wt.% or
more of byproduct water for process water requirement with byproduct water.
[0021] In another embodiment, the invention is to process for converting
oxygenates to one or more olefin product streams, the process comprising the

steps of: (a) providing an oxygenate feed stream to an oxygenate to olefin reactor;

(b) contacting the oxygenate feed stream in the oxygenate to olefin reactor with a

t



[0021] In another enbodi nent, the invention is to

process for converting oxygenates to one or nore
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steps of: (a) providing an ©xygenate feed streamto an

oxygenate to olefin reactor; (b) contacting the
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0023] Figure 1
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byproduct water to satisfy a process water requirement in the reaction system. In
one embodiment, the invention is to a process for preparing a quench bottoms
stream for process feed water. To aid in the understanding of the present
invention, a brief overview of the processing steps of producing and using one or
more olefin products from an oxygenate feed stream is discussed with reference to
Figure 1. The oxygenate to olefin reactor 10 converts an oxygenate feed stream
into an olefin product. The gaseous output stream of an oxygenate to olefin
reactor 10 is defined as the effluent stream. The reactor effluent stream is

particularly the gaseous output stream from the point it leaves the reactor 10 to the



nore ol efin products froman oxygenate feed streamis

di scussed with reference to Figure 1. The oxygenate to
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into an ol efin product. The’” gaseous out put stream of

an oxygenate to olefin reactor 10 is defined as the
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The Oxygenate-to-Olefin Reaction

[0028] As shown in Fig. 2, an oxygenate feed stream is fed along line 20
into an oxygenate-to-olefin reactor 22 producing a reactor effluent stream that is
withdrawn along line 24. The reactor 22 uses a catalyst, for example, a molecular
sieve catalyst, made from a molecular sieve catalyst composition.

[0029] Molecular sieve catalysts are useful for conversion of a feed stream
that contains one or more aliphatic-containing compounds. The one or more

aliphatic-containing compounds are disclosed in PCT Publication Nos. WO



into an oxygenate-to-olefin reactor 22 producing a
reactor effluent streamthat is withdrawn along |ine
WQ@2005/0B836T eact or 22 uses a catal yst, for exanpP&l/Us2004/025031
nol ecul ar sieve catal yst, made from a nol ecul ar sieve
catal yst conposition. [0029] Mol ecul ar sieve catal ysts
a0B00ERLUnd WO FHR1S! RO chichts SEIhh L& MbA3ated herein by
contai ns one or nore allphatic-contalning coﬂ’p%unds.
Tieéerenve. or nore al i phati c-cont ai ni ng conpounds are

di osed in PCT_Publication Nos. W8 03/000412 and WO
of?ﬁg‘lt’ioms, ﬁ‘r?epr&f?ﬁf? ﬁF@Oéﬂ%ﬂ% ioé thosprecess ©f thsoinyertipn, the feed
h@feSin 0 eferred di nent .
o B R s o el S LT IR Ty =
ofegd) simertne tHae edmptises aime oPatdre @it YompBuRi(YOesAdifink @€ deast
streamis a feed st{_eam that conprises one or nore

T GafF¥EE o¥BBln N YUY g meaprampleat off exygensiss wrlpde methanol,
ad ohhg Ll Q nates Lnel ud
Pt b Ao B e ) Uit tner,
e;ilh_§dpr«myﬂ] eatherdiforatatiehydsd, hitin.ctigi e¢aiydnaed, h@iinethyl ketone, acetic
f or mal dehyde, di met hyl carbonate,

di - j sopropyl ether, !
cﬁcl‘delaﬂ Fn“&‘éfeé‘ iereofc & fhe mBest prefgrrad mmbedinesnt.tthe psygenatefeed
tsﬂ%arﬁoc%ﬁn&ms% %&§g%ﬁatg§@ag%tg@ Hao ;{l}%e%rx %%g?q]%g ﬁgétﬁ:?er%ﬂm?tganol,

stream c npri ses oxygenates Sse
cfimpidyhethel, disthiyatiet or dicombiydtiont thereof, dhee b fefibiefeanol

a canbi pati on thereof, nore preferably nethanol and
d’i“ﬁglfrﬁ?g%ﬂi‘%r%ndmt riséeraly anethamily net hanol . [ 0031]

I e enbaqggi . te fee treamis

et raae BnbedifiEnt AEAAL R 3801 Heniattnged from an

oxipgratedt psocepalfol pubdiclng ok ookks, ParoMlAINYAESHA, PROm a
dst preferably a hydrocarbon gas feedstock,

]:Jggrﬁré)c él\; ’é?%@ﬁﬁoﬁkﬁiﬁ?f%q}ﬁ@’ A ﬂmcaéftoﬁl(ajgfé.fleﬁdstﬁ?ﬂm oebrefpreferably
. ) ; 0 PCT.
e N

@ RCEh PeblidatiochiNds. VO 03100040 ak®AWDE0S000PYS, the contents of
ref.erence. The nethanol production process produces an

Ater Weeipataiadnhsigindhy esfgrenes. Srhedmethandlaprsidpction process

' ' | t d [ .
N A -
dtchelcohdefrodes, and| ieloys @ther décifgineats Sahes SHeR, %f§rticularly

drﬁ en met hane, carbon oxi de and nitrogen, and fusel
89

0Bher} ketemesyeldsbyrdescdisselvad reases schemsnhydeogedemethane,
@ﬁjogﬁ‘eﬁdde ah@ ftﬁ%ger%ﬁ& Hs%le‘jl. enbodi ment is passed
t hrough a vvefl

nown purl(‘fll cation processes,
{0032] | | at | @he oxygenate containing stream, crude methanol, in the preferred

embodiment is passed through a well known purification processes, distillation,
separation and fractionation, resulting in a purified oxygenate containing stream,
for example, crude methanol, other subgrade methanol compositions, commercial
Grade A methanol and commercial AA methanol. This purified oxygenate
containing stream is used in one embodiment as the oxygenate feed stream. Non-
limiting examples of a process for producing an oxygenate feed stream from
hydrocarbons and using it to produce olefins is described in EP-B- 0 933 345,

which is herein fully incorporated by reference.



separation and fractionation, resulting in a purified
oxygenate containing stream for exanple, crude

woreaosassab7 ot her subgrade net hanol conpositi onNBCT/US2004/025031

conmer ci al Grade A nethanol9 and conmmerci al AA

nmet hanol . This purified oxygenate containing streamis

u i n one_enbodi nent as [ he oxygenate feed stream,
I\Eﬁ&”]ﬁi ti ngllsdpRdl &eagh @e’%F%E}XSé“ o8y eakd Ei“‘ldn giregy, n one
oxysshnAaks f SET LR h r by n 1+ 00l
t%ﬁiprcl)dhlgté %ﬁgaflﬁgﬁ?g& I]:JIescr [ %fgg&ﬁ%’ %&-?%-I@Oqaég ‘[24%6',&1Ce the
whnncentiatioh exf ¢éheadiive liggredients pothe éebdyrenmt end acegederally non-
[0033] The feed stream preferahly an oxygenate feed
SRRl 1 e GREY < BBER LN, heoed SisaBrie BIsTBRS sicve catalyst
di t i [ i . .
of TR, BRI ERHIck BT BRI ak ) Ga R eCh llcation

gEbe Wil §3/00041 2 aal iWO (300004E3 attiel coatdnmyoedhiehtase intotpgoeated
feed st re%m or np| ecul ar sjeve catal yst conposition.

NBHEIR By FSivrgneex a e 8wsbpredimrash dilyenis @rqmater Adgnifiagewith
Publ.i i : 000412 and WD 03/000413, the
C%&%ﬂt&eﬁgéé g&lﬁﬁr&yg{%é{dhcor por at ed herein by

r P0d4lence. Mhheneresibogieher othdr diyldumaitonarate vadided tantle feed
nitrogen, wth water bejng particularly preferred.

d. .

[ Steamy preferably oggrmaterfasn Stiegmmn eithgy direstly 95 dndirestly, anddaelude
t f f
DS, REATA “ABRUE) REP 1Y ARKIRAY.S, PRRHL Mo 77040,
paddiidmngSgromaticiat hixtaes (Beeof, prefersbhypprepylend. bulakgpéntene,
No. 4,677,242, addition of aromatics) or m xtures
t skt hygrosmbeaghaying boxneicecarbon &R, aRt<Ewes theref.

hyd ' ban. r
1838, o2 P R 3 8 AP o R WA R plecular
psievessslgsts YopimeletwarusievaTodigigyt @bmpositléns; atlak yrabkcwlhr sieve
nol ecul ar sieve catal yst conpositions. The nol ecular
sfasalest ccIosiions hayroBiolaoBlaE sHeNRe angh biwdgr #nd/r anairiy fgaterial.

a

L R e T O

atoex pepsonrofloedifarp ekitidn tlafarpr di nary skill in the art.
[0036]] Mol ecul ar_ si eves are_disclosed in PCT
PI9BSlcat i onVinissulansicyss guestisclasrd o RET oBepdiration Héos. WO

?gﬁpb(ﬁﬁtﬁ ot Y e.f(gir?%(gﬁ?/?’i t{ﬂ% ggﬁ)nt%Fx%t (?fwﬁl%flealrg gR‘IXrSoogated herein by

erence. ecul ar- si1 ev

ZefdrérideC FREfeZBD), ilid @oleyilar 5ioVE€edlh akoldtiCdezeolitic-type molecular
Alternatively, the preferred nolecular sieve is an
afigivs noplisshele thaumelred| melgoatarssigyeds g Abyminophosphate

S&Aﬂﬂaln&gﬁgﬁ?ﬁh Qi%%éataﬁd/(nspgﬁ@om&%%hggphate (SAPO) molecular
sieves and substituted, preferably metal substituted, ALPO and/or SAPO
molecular sieves including the molecular sieves that are intergrowth materials
having two or more distinct phases of crystalline structures within one molecular
sieve composition.

[0037] Binder materials that are useful alone or in combination include 4
various types of hydrated alumina, silicas, and/or other inorganic oxide sol. In one

embodiment, the binders are alumina sols including Nalco 8676 available from



sieves and substituted, preferably netal substituted,

ALPO and/ or SAPO nol ecul ar sieves including the
wonRiososd4ar si eves that are intergrowth nateri aPGT/DS2004025031

two or nore distinct phased0of crystalline structures

wi thin one nol ecul ar sieve conposition. [0037] Binder

[ i | @l ' nbi.nat i
R Ehdabrbke Tttt nihRloal Nl iaidfle) Bl e PO
a@dfp@fatﬂhh?ﬁlléylmr?@%ﬁlsgwaﬂ@_ sol . h one enbodi nent,

the binders are alunina sols including Nalco 8676
al0gB3Bhbl e f ManbOniitdriols idklodé ond oCanoreNep earv ichitle metals, metal

I'1].i;noi s, and acol. avail abl e. from The Cor porat i on,
Vi BER B Ao BEmR. ARrRe e oF sols,
| i @RS Sh&bofMEbrCex@npld, %ﬂﬁ:a—%ﬁfgﬁ'&sﬂ?tsﬁi'c§-z_ir@@ﬁi?,|hsilica—titam'a,

oxi des including titania, zirconia, hagnesia, oria,
beiligd-pluminaganak silica-alinmimaethonia. sbil @ emrbddmiertumesix materials are

thereof., for. ex I i | L.ca.-magnesia, .. . .

St BEys R s ks Fprdhs e ot ppiniariliopifpapd kaglip. These
Shdtin@P oy Théladd Bbetondtdd MY BRFROALITRL knFBta’ hsk tﬁr example,
material S are natural clays such as those fromthe

f Bii¢,i MeNamego@eorgiai rdoRlotida ahays k adlonAimifing sexangilesr af other
cl ays incl.ude bent oni t.es..and .t hase kapl i ns known

i L R A
cfoagslr  Non- Thdnh ol f (X Bt er
It e: hal ybior e By ¥ ol HoaliB cipetialy o pgtnatc
afsad stiream in[the B@perThof prodeskr Siove cotlyst tamgpsitidreiedarried out
sitream .especially an ?xyg] nattg1 feed streamin tge

pie® EFfElon r%{’eﬁgo}%@ﬁfe% Ol5] §HRYAESs € &¢ edprpeess, a
CRniitlized Rdlprbdts@ PreRfdbl 1 t

t he1 pr ocesspri ssé ﬁ{ri %g%l}gggg%%%gisgﬁggﬁ‘epw i@rgaes\éggﬁ@ most
ppretseabdy a pordinmpadbhigh aclocityt flwidized b & pratiezed bed

p Ss, a nost .preferably a continuous high .
VBRI Ty 11 Theirrsitn Bptsige a8 ISkQOIBIe Fhe FEIREY ioatalytic
PR3 388h 68 By Rk FoaPlofCBat Thv@ 2V@nl B edUr f?@d‘%ﬁﬂt #dnes and/or
reactors such”as hybrid reactors that have a dense %é“a
ofastf fluislizedebledz oepetiomnmdher cogded ftd gethicr; eclrdndinge flaidizsd bed
zones co.ugl ed toget e{B" ircgl ating fluidized bed
rEaTPTSy S5°T F8eiors e P dikegnguitahle; foryentegpat ggpcdor types are
G i op.g. e '
e R SR D iPE 0898875 & e 287,522
6(d28 D2 affdiBidizatmarBngireadngd [Dui K tahd 10. Ereyeimpéslj Rgbert E.

FRE R e B, SR ol o Nty Voric 85 gl aeeralh perein
afully RRoBIRatbdby YerbBeQ POr ated by reference.

[0041] The preferred oxygenate-to-olefin reactor is a riser reactor. Riser

reactors are generally described in Riser Reactor, Fluidization and Fluid-Particle
Systems, pages 48 to 59, F.A. Zenz and D.F. Othmer, Reinhold Publishing
Corporation, New York, 1960, and U.S. Patent No. 6,166,282 (fast-fluidized bed
reactor), and U.S. Patent Application Serial No. 09/564,613 filed May 4, 2000
(multiple riser reactor), which are all herein fully incorporated by reference.

[0042] The various feed streams, preferably oxygenate feed streams,

discussed above are converted primarily into one or more olefin(s). The olefin(s)



[0041] The preferred oxygenate-to-olefin reactor is a
riser reactor. Riser reactors are generally described

WO n00Bi03:s7 React or, Fl ui di zati on and Fl ui d- Par t PCT/852004/025031
Systens, pages 48 to 59, F1A. Zenz and D.F. O hner,
Rei nhol d Publ i shi ng Cor por ation, New York, 1960 and

at ent i,di zed bed re
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all herern 1pul Iy | ncor porated by referehce 042] The
vatpinsustilf meck prefeeahiy 2 tpr‘bf:ababds wtomxsy ged ahest fpeefidrably ethylene
i scussed above are converted primarily into

str
?f@??frprﬂﬁﬁ@eol efin(s). The olefn(s)11l or olefin
r(s i
T o 2o ft KOMbED ofl SRS HERMS ALY cthylene
cpnopyinnat bntaue-tm pentpmeet,e #ahé@y]%pﬁﬂeﬁe tamereneat,oostene-1 and

|II er apl arbons at ons,

cfsspas Loprotobitny Fband e el peptgad) methyipentenc-
NPnheI:)deHb 4] theﬁé(?rﬂ?lldeﬁoﬁgrsoﬂh%{réo@ ”@‘ﬁ%‘%l@ﬁﬂ thOInEE) include
et’hyl ene,” propyl ene, butene-1, pent
4urlsatuk@tbd mendraers; dhpleﬁﬁ.x baang 4 to dtSemeboh zatmhs LJdemarpatet], or non-

prefe I ethyl pr.opyl ene, butene- pent.ene-1,
40%‘{3?%% é’@ﬂ‘?s rPé’ YGI‘eS: R nélOPOH&Ei iycélr‘ido c&igtrer §e¢ PCT

tB@1RAfion Roe lrW | 88j0Bo4mn QH@ 80 (')EUGJ)(M@% BRS 3t oA @8mplete

nononers, diolefins having 4 to 18 carbon at ons,
cdmpmlg&medf dlre pbEfine Yrodaeé.d thenamtems)queﬂnesa pubh)gdtmns are

v”%g%g%?&si SR ERIn08Ms POl Cﬁg&sﬁﬂoéoduced are
ﬁEl'lepgkdf)S}leﬁg of Bite SidnterePleady 9? mnybqefﬁﬂg}t StHoht Hefins.

t ese publications are 1 ncorporated
r[é)l)é«i]ence Ivbsie euteddanat) the refstootluent syeapr aﬂﬂmﬁés abeut 5

eth e or butene often referred t
ngéf ﬁﬁ{oeg%hb?b Ut 1 Viotoer g, H{OG?)EWerfFWY@h%ut 05 wt.% or
wpqeag;{ag;slﬂ@do@w%rca bl ol stream compri ses

abou 'ess, preferably about 1.0 wt. % or

| P645] nore Ipr@b enfoldimainahi réhc&r\/\ifﬂ%mrstﬂeﬁﬁmmpnses ethylene
g%’éil cal I out 0,001 wt.% catal yst fines. [0045]
t olelis, Petieno Ct priglins, sionin C@mwné%évater

eﬁrﬂ'&# f&@oﬁ%@nﬁé 4R¥d §B€am SAia gd)&%/aﬁ 3 PRt aRns g% the reactor

para aronmatli c COI’TpOUﬂd unr eac

oofflger atiearh deales tthee asactoan dn aatydfesn aanﬁadalyrdemp ddopastonsfluent
the reactor effluent stream | eaves the reactor another

eHisae crarises famy zhout 3P Vi Itacbout ¥ S SWEs iPsderablyp fiom
%%HI 38Qt% tJubo? BRI, SetM mB Bl Rlrab1D e BBY40 wt.% to

about 65 wt.% water expressed as a percentage of the total weight of the reactor

effluent stream. In one embodiment of the process for conversion of an oxygenate
feed stream, the amount of olefin(s) produced is greater than 50 weight percent,
preferably greater than 60 weight percent, more preferably greater than 70 weight
percent, and most preferably greater than 75 weight percent based upon total
weight of hydrocarbons in the effluent stream as the effluent stream leaves the

reactor.



about 35 wt.%to about 70 wt.% water; nore preferably
fromabout 40 wt.%to about 65 w.% wat er expressed as
w@2@snsant age of the total weight of the reactP€T/US2004/025031
effluent stream h one enbddi nent of the process for
conversion of an oxygenate feed stream the anount of

ol @B} oh " Shesier BmhTRistl aichRing & ARk frocsth wsciosed herein
PivabREAHYefALER! Seatl@mptieyBlogibNR! @.@ﬁtwtb%% At 5 wt.%,

preferably greater than 75 wei ght percent based upon
t pefdrablgifipnt alodut yldwb¥atobabost 3 wtihemetd brefernblytfrenmbas 0.2

the, ef fl tream | th tor.12 [Q046] There. .
| SEL oSG e AR I AL AP B 0EHE L veioedp cp 3 W%
oS! FroRENioR sbBR £5 s Micdth! STy Hhpail } B8 upon the

about 0.05 Wt .%to about .% “prefera om about
Ocampesitiont of tixbeffiuerd siearias thereéflypnesweahllgaves therradndoert
0 . % to, about 3 . % even re preferably from )
0t 1"\ T8 b pRibadineTS OIS 4 aRePHSFY GPOSEercin
Lywherthn HeadrBQBR! seelMRiondidsys BBtha Aty O.@ﬁWA)UHBO;{BOEPg wt. %,
conposition of the effluent streamas the effluent
spreéaahly deone sbotie). O bagtlornto apO@4y vt Plie eore prafiorably from about
e diment _according to an rocess disclosed herein
TS S B F P e of PR PR S Aboth oL Vologibout 1
Wt 96, t @080 g foe o f 0 0
e LB PRy alaso PR the
t congimsition2ofithe Hfflvene strennr es freedfBualttl gtréhnplenedsotht réaciE. By
wt.%.to aut 1 wt. % st preferably of about_ 0.05
WG AR IR M, BRI BHRS TiRab 4 Hadrogen
efibiny®Btnd td @ﬁ%@éto}ﬂ%,e_%frftﬁé' osel S LR Llﬁ%}é%ﬁ i W eanic acids
reactor. By organic acids it IS neant acids that are
madede brgangacids imtite@rdoatespdnding shly donmge iFoatxamsplbosrgshit acids
car.pbon. at ors. . For . the purpose o f_this applicatiogn,
owb}gmcwad&cﬁ_rf%gwi Y &l Falorpatgsplis, asptichisiq as well as acetate
c . 0L
TIPTS5 P ERbuEKTIRD Lok A3 & E 4% bunnae
agdisi c acid as well as acetate salts, propanoic acid
a Il as propanoate salts, butyric acids as well as
b@‘P‘yﬁa; e sal 1ge 1§ Goaspodrmepaceardiie EnduPTAsats disclosed herein
[ dl.s
N A R S e
pweYeomlebs; miveyirefdradly dbant 1l ws% omiess powbtc abmpoalisbased

1 w.%or |less. arogmatic_conpounds based upon the
Yo tqogtPogitiop f9iflaent sbepaaas Hae eflicat siremmileaves the

sfch&em | eaves the

[0049] There is an embodiment according to any process disclosed herein

wherein the effluent stream comprises about 0.3 wt.% or less, preferably about 0.1
wt.% or less, more preferably about 0.05 wt.% or less, most preferably less than
detectable levels of nitrogen containing compounds based upon the composition of
the effluent stream as the effluent stream leaves the reactor. In one embodiment,
the effluent stream comprises about 10 wppm or less, preferably about 5 wppm or

less, more preferably about 1 wppm or less, most preferably less than detectable



reactor. [0049] There is an enbodi nent according to
any process disclosed herein wherein the effl uent

W@ osass46dnpri ses about 0.3 wt. % or |ess, prefRCHDE3004/025031
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stream | eaves tphe reactor. [0050] There is an
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erein the effluent,. stream conprises about_ 0.3 w_. %
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clessp owntel prafersly abpuinl wipemcomipsss rhossrpreferabheless fHanafetectable

treamas.the eftfluent stream| eaves the reactor, In

JRIE R S S Rptang T commoRs o] FRORT ReCREPRSEOn e Sfflyent
ViRt Qs theSiPluet’sREMN Bl s tAORMLop. WPPM Or | ess, nore

preferably about 1 wppmor less, nost preferably Iess
tB8hl]ldet ect Hisre ik eanel smbédimght accamdigitoi ay obnfhe updsesses

b d .th itjon of the effluent stream as
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quefisrablie tesa ttlornt decBable 1skelsrofl ledo gerp (igbienhp chiloaine) tontaining
0. 05 wt . %, 0r J]ess; re preferably aboe;é 0.01 wt. % or
f s ey

| QBRSO PR RositioRn He il 1cByeatt| Biaamy ofn one
haltRAahedt! 1R St FHRLATdRDrisEL %B@hpF?W:‘lr@gsz I1?]1‘ef|3rably

based upon the conposition'o f the e
deutehiyppinmariess, whee eéfetablynabost t eeppm oness,sasstpbeftablOless

| ess, ferab bout .5, | ess,
PR Rlast IS ol 1 Bainbet Soaleimingo Somppancs apgt ges the
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based upon the conposition o uent stream as
t[A@524f f | uerithestactamaffeay sscahhis trampoed alph§Hiad 24he€a quench

react effluent streamis transported along |ine 24
t%§V'5° g{penﬁ'f’ca %30 88° cpbediginty the TerstoresliggntnEfem has a

(R pbBACDBH St s YR e PEARRAEMARS 8seous stream first condenses. The

reactor effluent stream remains at a temperature above the dewpoint while it is

transported from the reactor effluent stream to the quench device 30.

[0053] In one embodiment illustrated in Fig. 2, the outlet of reactor
effluent stream is in fluid communication with a heat exchanger system 26 on line
24 to cool the effluent stream. According to one embodiment, the heat exchanger
system 26 comprises one or more heat exchanger services, preferably two to four

heat exchanger services, most preferably two or three heat exchanger services.



dewpoi nt. Dewpoint is the tenperature that a gaseous
stream first condenses. The reactor effluent stream

WO 20v8/i0s6at a tenperature above the dewpoi nt whET/8S1004/025031
is transported fromthe redé¢tor effluent streamto the
guench device 30. [0053] In one enbodinent illustrated
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LT R JCHE T ey -
iembodBnent along line 33. The portion of the reactor effluent stream that is
gaseous under quenching conditions typically comprises light olefins, dimethyl
ether, methane, carbon monoxide, carbon dioxide, ethane, propane, and any water
and unreacted oxygenate feed stream that is not condensed during the operation of
the quench device 30.

[0057] The portion of the reactor effluent stream that is condensed under
quench conditions is the liquid fraction. The liquid fraction of one embodiment is
withdrawn through the bottoms of the quench device as a quench bottoms stream.

In one embodiment, the quench bottoms stream is withdrawn in one or more
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[0060] The quench tower typically includes internal elements to facilitate
intimate contacting of the quench medium with the reactor effluent stream or
portions thereof, including liquid distributors and contacting devices such as
baffles, trays or structured packing. Intimate contacting with a liquid quench
medium facilitates drawing catalyst fines out of the reactor effluent stream, into a
free-flowing, dilute liquid phase and away from at least a portion of the olefins in

a gaseous state. The quench tower usually also include other elements, such as



tower and be contacted wth the reactor effl uent
streamas it, or portions of it including the olefins
WO p008/0gfIsEOUS State, rise through the tower. [POB0F20051625031
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it ?%5 ‘l"&ngﬁh?f OpPHR éé\%alai @%ﬁhsrs GeMRESE Abott 5 W% or less,
preferably about 4 wt.% or less, more preferably from about 3.5 wt.% or less

alcohol (typically methanol) based upon the composition of the quench bottoms
stream as the quench bottoms stream leaves the quench device.

[0065] There is an embodiment according to any process disclosed herein
wherein the quench bottoms stream further comprises from about 0.001 wt.% to
about 5 wt.%, preferably from about 0.002 wt.% to about 3 wt.%, more preferably
from about 0.005 wt.% to about 2 wt.%, even more preferably from about 0.005
wt.% to about 1.0 wt.%, most preferably of about 0.01 wt.% organic acids based



wherei n the quench bottons stream further conprises

about 5 wt.%or |ess, preferably about 4 wt.% or |ess,
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(typically nethanol) basedldépon the conposition of the

guench bottons stream as the quench bottons stream

| th i 065], There i
A EHEP ORI o ot e hy R0 et e flgeBeh ety stram

WRerR itk LRGcIHEAGH bottons stream further conprises
from abocijt 68%@ Ww.%to about 5 w.% preferably from
af@d66] 0. 002Tdre % droembalime® ascoriingntorapy preéess aidciostd banein

about, 0, 005 wt_. % to about 2 . % even nmore preferabl
£ VBB iNGt e polipmg, g Blhen comppisas; Ay > Wi ok or fess,

p f Rf ' I\Q$o A i
CBSrRe oo B0 o i pIOREBAPIIPT R 2P BT RS Bromatic
t trenmpuedc badedt tminsths t soagrositioa vesthe hpienehe hobtonsvsteam as the
[0066]. There is an enbodi ment according to any process

dﬂ‘é‘-’é‘Fle‘étH)WW s dherflueReh kch bott oms st ream
;E@Ef}e r-co .n@'iéré ?ﬁsarﬁgﬂ%dﬁi—’leﬁ\({ ac(g%lggngoﬁ%;aig 6%6 @és% (@ ked herein

3 w.%or less, nore pre ut wt. % or
| whareiar therguerchdmnpms ntsarh asamrisgsoabouh@. 1 canpo st tesgrpreferably

the quench bottonms stream as the quench bottons stream
| 2OVES-X Wé Yo 08 Hess, deare Pacierablys2ouf by le Wtgoapr less, even more

e ﬁ%ﬂg@gﬁoﬁ@%g | g ol Pes&Mod? ﬁa?&&%ﬁlg%s% %e@ﬁ ﬁgtbegt‘é*tﬁf%g@‘iels of
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about 0,01 wt.%or_|ess, nost preferably |less than
dearerasiioneof|ths, gpench podems gireagpat Hileavaythe aigsaghdsvice. In one

b@rﬁﬁ&iirﬂ@ﬁp thd! %uench bottoms stream comprises about 10 wppm or less,
preferably about 5 wppm or less, more preferably about 1 wppm or less, most
preferably less than detectable levels of sulfur containing compounds based upon
the composition of the quench bottoms stream as the quench bottoms stream
leaves the quench device.
[0069] There is an embodiment according to any process disclosed herein
wherein the quench bottoms stream comprises about 0.1 wt.% or less, preferably
about 0.05 wt.% or less, more preferably about 0.01 wt.% or less, most preferably

less than detectable levels of halogen (typically chlorine) containing compounds,
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to any process disclosed herein wherein the quenc
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conposition of the quench bottons streamas it |eaves
t lhgnidfliawidh sefeavitivm. zoukli Whaonad | phase heepapadionh obotrs oween a

IERRU B0 Ao dn o phiva RbiogR Ebqbofy i iavidtiauid
HeBRGHob 9éic0iFBocatddeR The BYtoRR&IRDQENEE BovickS PaRRAIRL Cthere

in‘aliquid/liquid separation zone where a phase

siepawelr iformascinuths Hoétomeedntha guguhhodevideotinap kerpeatas theamqueous
a ueogs qﬂa;e one, enpbodi ment, the liquid/liquid

SEPAT dPTon® 3%803&03 fed at the bottons of the _
?rgemh devi geanddid tdrtBtldhind - didcEE ih Fig. Weltfie ﬁﬁgxf@%&bms

e bottom of the quench device that separates
adieewus tphspoded plong tihe 3hyaa tqadBiopiddeasmtioh08FR] 3h such as a

gtg:?l% gﬁ@ru?nnjo Oﬂ{erﬁ?c?utid/ﬂiqgiﬁl S%Sa?‘gticinnvel:sisg' 352 éegalggcesgt eenlclglfqdrocarbon
phase and withdraws it along line 37. The aqueous phase is withdrawn along line
39.

[0073] The hydrocarbon phase optionally comprises red oil (produced
from the aldol condensation of aldehydes and ketones) and any aromatic
compounds including alkylated aromatics. The aqueous phase comprises water,
catalyst fines, organic acids in the salt form, metal salts, unreacted oxygenate feed
stream including alcohols (eg. methanol).

[0074] The hydrocarbon phase is transported along line 37 and is

processed according to techniques known in the relevant technology. The aqueous



streamis transported along line 34 to a liquid/liquid
separation vessel 35 such as a tank or drum The
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r; r ed oxygenate feed such. a | cohol .
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e Prdisulatss. Reserdingrta one embodimenh dhefitso depreation stage uses a
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[0f6yani c $@biSembodiment the first separation stage is illustrated in Fig 2.
The quenched effluent stream passes through a heat exchanger 44. The heat
exchanger 44 partially boils the quench bottoms stream that is in line 39. The
partially boiled effluent stream passes through a separation vessel 46 The quench
bottoms stream forms a residual fraction as described above. The residual fraction
is withdrawn from separation vessel 46 along line 50 and is treated as described
below. The first vapor fraction is withdrawn from the separation vessel along line

48 where it is treated with a light fraction removal step.
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[0080] There is another embodiment according to any process disclosed
herein wherein the process quality water further comprises less than about 0.1
wt.%, preferably less than about 0.03 wt.%, more preferably less than 100 wppm,
even more preferably less than 10 wppm methanol based upon the composition of

the process quality water.
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ot B s il s spipSa TtouL R aR Lo fsb proterably
Wbt R ey 1ds6S 35 W 10 i
pr eof erably | ess‘,r %éﬁg’nﬁlf%%%\?\cbf%%g%sg%&n%%p I%Ie?’grgg? yammaltlc
| emspdundnbdsed mppmihercgmpositiaic ofithe pawest qupbty whter.

VBT crrbodThe BYPRARG Ry i BReP oo BeadiBTE 45<bg present
hefehibivdehald) M@agf Péqﬁﬁ%}lg@a'ﬂlg)}agwgﬁgsai Pit 1852 25 wt.%,

about 0.01 wt: % or |ess, era out 10 wppm or
| §pEallyB8 twtSb,.girefesdbly4@iyvat orsmoepmoey pefessb1srsOnmt. Yocor more,
conpounds _based on the conposition of the process
ek Rr9fdew¢b§)>é§b°uf B %’é‘oﬁngﬂ)b‘&hbf&f%ﬁ@ut i/9 Wis&foiggout 90
0R 9E BP R EESH th@%}‘%@du@f SRk lis g!@é{s%ﬁt nOfhe R oveds gfgythk h@ater
wat er requirenment,”“ha one enbodi ment, at 1 east
wteqirerhgmii afathk ypradessit By wptee feuabingnt4d @t ist m&auat the amount of
nore preferably 50 wt. % or g}t),r e, rmsﬁ) pr ef er abl y. ahout
6O CORYHOPEAT PXSFRAP 19, OB rRTaLst OY APP OaRIIIcARRRR that |
9 n‘éﬁm%/"w%er%ﬁﬁ)uf){]ec&%ngﬂ% WERUCH R I%rce%s.s Hor Lé%@fiilglen water is
the process for the watér requirenment of the process.
Bysededseboitee foed emizntmalietip ics cvehng towdremakemtIinoéachad ethese
consuned in an, oxygenate to olefin process by steps or
aﬂmﬁcetaqnsoﬁgomatof%gwa% ISVBRYY RAPRBHRL Pewiheravythongh
' ter. :
po o b REGSARE probls ST v Hcohfralf B ded in o
eqaichfledviee ghe apphdhc ad iaovepor avifho mated rsanfrated equemtked ieffluent

openly evaporated or. w thdrawn through a
ﬁreamyor is removed through me bottoms stream og gle quenched effluent stream.

In either case, the water is recovered through the water recovery process described
herein, thus there is no net loss of water. Likewise, use of water in water wash
system or caustic wash systems typically do not have a water requirement.

[0084] In another embodiment, at least 30 wt.%, preferably 40 wt.% or
more, more preferably from about 40 wt.% to about 90 wt.%, even more
preferably from about 40 wt.% to about 80 wt.%, most preferably from about 40
wt.% to about 70 wt.% of the water requirement of process are satisfied by
byproduct water. Such water requirement includes any use in the plant that results

in a net consumption of water.



bl ondown and/or | eaves the process w thout recovery.

In contrast, water used in a quench | eaves the guench
wW@3g008/08=pdr Wi th water saturated quenched eff | PE€RUS2004/025031
streamor is renoved through the bottons stream of the
guenched effluent stream In either case, the water is

r red through the .eCoV rQc.e desgri bed
ERRE 1 e taidie BCol oo iFRRE Akl aR e P fies dvench
UBGttcdhs ¥Rdall Idafes\leEepMandh S¥8¢1e48 QlongAURL AF a@SHe Tesidual
Séstens_typlcall%bdo not have a water requirenent.

[

Bgn ¥ ramoverer Theisyanahebattons streansis Garied aling line 48 to a

preferably 40.w. % or  nor nor referably .from about

AU DRGSR H (et T A e tsap of e partally
abstdend. WMrh&ogaftiARRulleBttiod L¥uifRPSt phAiRhesRMeYwhiePM This
about 40 wt.%to about 70 wt.% of the water

r eqpdiensafiem cawdes gr plass sseparatiembisfeer dho\liquiffedogieoth bottoms

0 (A Sk SRS St
[ Q25 landAaRat Gyl cirBo® HRcEHD A a"RPhratibh WoEeA58d THE Hified

2, the quench bottons stream | eaves the separation
veeneh bagoras eemprisimgwABT &f typicaltyhesefid Sodquzincli matst oowater as

. Th h bot t [ i.ed al ..
 FRE g ont e G e C A ERs o83 Thunbe aPihag Bient i Figuitied
Q%lﬁﬁﬁllil bOESrhPETpsTRARA SIS AbethBAProdR8E LMty ¥atepNdensed.
The partial condensation liquifies a portion of the

w086  Thi sTlxopettins affi the quenchdwttampshsivems thetiremdienin vapor
bgt ween the |iquified gquench bot st ream conprj.si.ng.
Dt B OSSR B SISt BT E TR Sfion
VRher 6anA\dditial By yhiepsmad Bem i 86)deffte WhsR ERANLALHED wash,
vessel 54. The liquified quench 'bottons conprising

veregrably atygthawl masiusat wiptiduallycpddad o Wet guencl botides siam
an :ﬁbgggbent inaliquid/liquid extractor if any. h
ond "8kB5di ment, the liquified quench bottons

C@ORY] Si Ng TR EktiflfionSBid} 60SePhAcE R ANl M fracti
[ 086]] The portli (IJn 1of t he queﬁl%{ﬁ botﬁ?eo Sty?lgogrﬂn@)%)ﬁa{rachon

risemiwatervapor for mis withdrawn fromthe separation
YRR 52, R 5 A L SRR e s
LR L TR W4 B0TRL D601 38 L Silaiyn e
emitoGoREIm fredudes & ipkdcass @ralityoweter 621 Sewhdrbes atdng line 68.
A I AR hrd i e e 4 apbi form from the distillation
tower 62 through an overhead stream represented by line 64. The light
hydrocarbon fraction is recycled to the oxygenate to olefin reactor 22, in one
embodiment. In another embodiment, the light hydrocarbon fraction is further
fractionated into one or more of its components and used for a purpose known for
such component by those of ordinary skill in the art.
[0089] The treatment of the residual fraction is now described below with
reference to Fig. 2, the residual fraction is withdrawn along line 50 to a settling
tank 70. A settling tank is a separation device. A separation device is any device

that separates solids from liquid by the relative density of the solid and liquid.



[0088] By separate, it is nmeant that at |east a
majority of the water is condensed into a distillation
W0 oWs/033361 t ons stream such that the distill atiPOT/US2004/025031
bottons stream produces a pBocess quality water and is
vvithdr awn al ong line 68. The |ight hydrocarbon
m.from.t he

N

r aeh es ankRgifie. | Oneseparatidh t6vitd @ Rtsehiel @SR settling device
fraction is recycled to the oxygenate to olefin

risafefed22s fndeyiee dhesosrpaEaias, S@ilcbmaﬁmdat@ nfsodi digmtd using

t drocar b ractl s furt ctlonat
ARt YR B8R Ne 6 R fodiBerc i lune A ER R rea
PEEPARE gloh ﬁwﬁgfngw@mlﬁw QBeg kst ARPRiAhg foAdNary
skill in the art. [0089] The treatnent of the resi dual

f 0201 on i sThQ)\ﬂpldbgamm@éoﬁr@@bmtvd tilony gfeefirsh diguid sEean by
t t hd | 0.t
2, RS Sl PS50 SR8 00 Bing
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separates solids fromliquid by the relative density

o#t leasé peially ciavifiedi rgsiidual dpacHemmepsls fom ﬁ@pmdmwmatlon of the
cl.ud t i and centrif

S fiaC B RS Gl oo B dma ek ¥ o aThe R BERRd A cpese are

i ﬁltﬂdrﬁﬁhtahdrfggnféem &Care /Au&ﬁaﬁdeq}n&n%%a 69 ahy nflhd I&ﬁ&'wﬁ‘%n the

a device that separates solid particulate fromliquid
udt.ng graV|tat| onal force. According to one

t, ttl devi c sel ected. fro he . .
o3 Cons To Algh G ethitnl Finare ordaRBel fin pm e f tauia
S@fchii, ROflGRORE i SQRA] aldhEe1ig® 7 dn Rsdet élﬁlg&ﬁ"m@ﬁte Floccu ent is
separatedfromtheflrst iquid streamby settling t

@ﬂﬁndd parmatetiglsaddsdtthea ﬂ)lqmdomdof;oltdls enbadre) vbight amﬂanzé)s the
ncent ed s id rtic an n at .l east

LGB GORAER, bPGen oBe o PR Chiie ", 30 agves the

PRE{hedtAtonGIraédsE.l Gtle &l%@élﬂéfﬁ‘lenfxe[rﬁ&t e @et‘i J)ft the sﬁﬁﬁwahf"cles

sedi nentation of the solid particles in esett
ttartke Bottormnd tho settimgrtanke 0. c Aradrylig tt>|one$rrﬂxod1rmrtthd1eatm1e it

.2 | t. |
e Sl Sendadt Wit 8L 1outeat & BHoRH &S chovs: anfess,
rsreRyadly Mot 2t@hygt of 'lé%@smf)lregm:ﬂeﬁ%l}f adost 1|5I 14 or less, most

stream a flocculent is ad along line 71 in one
embf@chbﬂtseahout Fl0olow$ entess. sEffiestiva eepazeionsds essedheratidpettains to

nd,.sol.ids .m ch_enhances

chonerer o LG RSB b ohibl SG1RA n avblrelic pxoure
hefstive RBFRMEh bQ8rsSRHERRL ﬁt 1644 p%ﬁﬁg%%f-ghgceﬂdual fraction
fl occul ent enhances the settling of the soli
p@mtaur@l gwut 1 wt.% or less of the solids that were present in the solid/liquid
mixture.

[0092] In one embodiment the flocculent is a cationic polymer.
Preferably, the flocculent is a cationic polymer selected from the group consisting
of: polyacryamides, diallyldimethyl amonium chloride, epichlorohydrin-amine,
and dicandiamide-formaldehyde.

[0093] According to one embodiment, the ratio of the weight of the

catalyst fines to the weight of the flocculent is less than the amount at which the



to the bottomof the settling tank 70. According to

one enbodinent, the tinme it takes for effective
wae@anai4bon with the flocculent is about 2.5 hpCr/ESm04/025031

| ess, preferably about 2.02hours or |ess, nore

preferably about 1.5 hours or |ess, nost preferably

a rs.or | . Ef f i eparation as d
B0 e LSSl 5L BRARE G0 ol e
aisadiedithannd hesded o @ittld thelbelidspdriieled @Véfﬂ@sin%zfsf SEhinv@sured
separation occurs when the at |east partially
chathepresgneecaf finganlentin theiaghvateshsladgecor srpbertstrgame . % or

I f thewsolids.that .ser e t..in.the

OR3P e el L SR SR b N om e
f doniting |deRicei oy BAd TONIIE opelewiPBimdmefhe ARiNly dhefied liquid
flocculent is a cationic polyner selected fromthe

gf eiioncds ronseyed go seitlingopansc 76 adinyersmaitiing bglidipartitley can. be

a ium.chl,ori epi.chl grohydr i.n-ar ni.ne,. and y
R T e PRl P S HERL T RECUTR s Bopetinait i the
egeatiel remdolidt paticlas.i Omionking e Mtculeht tN8ddAt AbNSline 78.
fines to the weight of the flocculent is |less than the

axe, vingh oxgasism tgiide rinfthe settlingpond J@ thet pensume the

i.ng... Overdosin fl. |l ent i .

RO HAR R LEE MR a0 ot BRLo B FrgrpiRoiepEts Gt s

§6H0% 0@ ateRbekRpAS bieBEndYarld@haHoB S TR (8 settling pond
flocculent in the activated sludge or water stream

[ (o dlag witee ipBirthpmprogeseddafor fafe deleassiiotoahe tnvnmingnt plong line
4t hdrawn fromthe settling device along line 74. In
oné enbodi nent, the partially clarified |iquid

fpoass)i on i SAS @REURE deScrftRlitthd RGP BHIUERE stA¥AM is quenched to
remai ning solid particles can be settled out i nc%he
stiemove regtatysh dings and heatersia b raadtdpoefflubetnstrdam apd pordates a

t el t he,settling of .sqli rticles

et o clrtuectR B St e prpocssed by
Fiomitedsiyl e strbath NTheH, 33 ALSALES BLER, ki JuREcIRAL AN stream
pond 76 that consune the organic acids, typically in

tip avashesoremoyqycid passesrapd elteraatialgotheroxygempoese fodlowhngt the

IS present in.the water, far .ex | e met hanol and .
oF s Egeii e Bhtening pEREBsTolpare it iance wit
fie HbRFipRewBEISHEd for safe rel ease into the

envi rct)nnent along |line 80. [0095] As previously

omgr ef fluent streamis quenched to

GG AR R T G MY M
Etfegnggif’;eggﬁg;rﬂ bSttGAL dx Plehitt tsh $b#ERWhich kol EEbxygenates by
extraction with an oxygenate wash medium. An oxygenate wash medium is any
medium that effectively adsorbs oxygenates but does not adsorb olefins, relatively.
The oxygenate wash tower introduces a wash medium, preferably at the top of the
wash tower. The oxygenates are removed through an oxygenate wash tower
bottoms stream. It is optionally transported and combined with the quench
bottoms stream for processing oxygenate and light hydrocarbon removal.

[0097] All or part of the oxygenates such as ethers, aldehydes and/or

ketones that are remaining in the quenched effluent stream are optionally removed



conpressing the stream Then, as described bel ow, the
guenched effluent streamis washed to renpbve acid
w@awsmess4and al ternati vely ot her oxygenates. FoPCDWS2904/025031
t he washing, the quenched éffluent streamis dried to
renove water in accordance wth the description bel ow

A e SRR S50, SR AR SRR BBl RReL 88,1 v
t SRRSRBYEE DrPindNaRP bioPRfine Oy SPABLA MR vEO R tre\biyER nate

renoves” oxygenates by extraction with an oxygenate
waissh towei.um An oxygenate wash nmediumis any nedi um

t ffectjvely adsorb tes but d .
BBRE oF e wbEbgth o WRE T oS Sk anuen e
| A W AR DxFUBR WAL WED inRheintu@b bitfigfent B 8ub@ihtily k&uce

wash tower. %’he oxygenates are renoved through an
ocoxygenat eonteristh Ibhadd prfisreslt thetaomygenate svash tniadieo lig/ added to the

tran rted, and. copbi ned with the,.guench botto
STSREIA fomolst Seliss Of Rty EEIYE atath GOSHIM D gienRs d Dtugmh sy eam
r 88RV&out LAORY hoddk |1:92000° %Estedoﬁpotnhﬁqe LNFRHADE DI IHE I2plé‘1_§t;hed

ethers, al dehydes and/or ketones that are remaining in
t éiflugnistreded ef fl uent stream are optionally renpved25

P, FIETAR 1550, i SLPGh i
péi?lﬁ@rﬂof’rgeg@rs%e(’@ésh%‘l@%)’ JE@L{E%G dxydinhilCooehy Rt Sftom

t ower. h one enbodi nent” of "t he i nvent’i on,
oabogeddt 1© abash] Apohormpieteratdy dicdnt abdut S8: bioygenhni : yast most

tower in_an anou sufficie to substantially reduce
o&ﬁ\%geé‘?'}ﬁi’ QOE’&%’PE?#.%‘W‘? abqut éi'er red that oxygenate wash
nRAbYM | S agdethitOof B?{@éﬁ&ée\bas tra@céi@% et hiBoils, amines,

oxygehat e wash 'nedi umt©o quenche uent streamfrom
aloides, dittildsphatrouyclit niir4 coamatnglpampdunds, 0 aposibiiation of
of the quenched effluent stream 099] _Hi gher | .ar
r 317 OB PTERYGEn Hieraenoni @%ql%gqqfé%mg%ﬁkgﬁ%ﬁw be
S4BT Bodt? bR Yool RAUGHATL I YIERRALS HOMHE Reoihanol,
preferably fromabout 4:1 to about 1:1, nore
pethired alrypdnoh mettybane  Rlycol,0 didibylenel . Slydol, anidthyieae glycol,
preferably fromabout 2.5:1 to about 1,5:1. [010Q0] .
E%_ﬁml?é%m&f ése%eﬁém&ewastﬁeﬁ%mlwei nefdgedal ©6HEI @mines,
ALl Rl 2 LGyl ﬁ‘r%lfdoh@ﬁiim@fﬁ %)%Xﬁﬁde?aﬁﬂ dor¥¥&HRions thereof.
cont ai ni ng corr%g nds, or a c i nati on of

[0101] The quenched effluent stream that, optionally, passes through the

oxygenate wash tower is typically treated with an alkaline wash.

[0102] An alkaline wash or adsorbent is used to remove carbon dioxide
from the quenched effluent stream in the first fraction by contacting the first
fraction with an alkaline wash medium according to one embodiment. The
alkaline wash medium is a medium that has a pH greater than 7. Examples of
such alkaline wash mediums include amines, potassium carbonate, caustic and
alumina. Examples of some carbon dioxide absorbents include molecular sieves
and membranes, particularly membranes formed of polysulfone, polyimid,
polyamide, glassy polymer and cellulose acetate. Solutions containing amines and

caustic compounds are preferred, with caustic compounds being more preferred.ﬂ



any of the preceding. Either nonohydric al cohols or

pol yhydri c al cohols can be used as the al cohol
w@b@sbmnt . Specific exanpl es of absorbents i nECT/U82004/025031

met hanol , ethanol, propanol2¢ ethyl ene glycol,

di et hyl ene glycol, Methylene glycol, ethanolam ne,

I hi nd d
A 2 S AR e P SR e ioice
f pomedE d@enched cEMiHAL BREINONIn taﬁ eh®Rfimdr® 108 lalkklige wash stage
quenched effluent streamthat, optional ( y, passes

t Washgg Ihete:ﬁ%ue:m yitbrratagalise ﬁtrqamdwmﬁ pllyl gresddr thant abeutt &d
ololap0 ! [ Beqnt S Ynelp R e euRha e e has

Oate AIkARSEE séﬁckeﬂtemonsw £a78.% Nortrhsref | Rf ram?aﬁ?dm QBoRY1 Wt.% to
contacting the first fraction with an al kaline wash

nﬁmuurﬁ adlor diong prefeshly Ephodbersn? . Wﬂ%etcalak@l,tl hewtikhs hmost

SR Be Ao R ch Wk BRtedo R dh SafpERSH ob M akains,ggeam.

pﬂhjél%ﬁé Y6 Ry ARG hRalifPebihpdtmddHstéd meﬁﬁserﬁé@mV@ SrPhdded
sonme car bon di oxi de absorbents include nol ecul ar

stoethe salksatihe rmeasbr ai Nl gher pramcénguations shanesr‘mrauie@df ofnesid cafistic

pol sulfon imd | yam de | ass I r, and
PR VB B & PefongBhon SMebih aPm RIS i bout 50

C@U% ol APRRYKIES baded upb IR 168 HcontbrtiitieA WS tHeGaustic makeup.

conmpounds being nore preferred. 26 [0103] The al kal i ne

w4 A5Imredi unThewested effiyentetngimi lng'm&ﬂtwoaikduwxwdsh fmdonvater

oy el he Sl BE G Do of ls than

?&U&@IFOO@ ppb! SR IRE tRmPHo8! S5t ?ﬂb Hhae ?é}&‘df)ly]less than 50

0104] Accordi ng to one enbodi ment, the circul ated
apibadartn dioxida based spam cahpesitionefdmvashed affluent dfcar.

B oo A P BB e o
Wyashingd RdrreRh6 hehRRiaferQfashRABE. Wavd 15%&%%3 Mﬁ?@letqiﬂgnched

conposition of the alkaline Sstream Any one or nore of
t ¢f@uentistibame Th@ matfm waish kénsavesl ay renmpries eliftloc wisbweednm in

ded tq th I t high t
8 ieb et ot e, HoACER KD kS SR e Pypdiges 2
aws&le& et &RAnt AROINYekiRP RROHL, cﬂéd\ﬁno%/% Gradiitior Gnto

. % sodi um hydr oxi de based upon the total
c&pﬁc@mpmiupbstreamst he caustic makeup. [0105] The washed

ent st eaVIn t he al kal.i h water .
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than abo ppb, nore preferably less t

hydrocarbon from the quenched effluent stream.
[0108] In the solid drying system, the quenched effluent stream having
been optionally alkaline washed and water washed, is contacted with a solid
adsorbent to further remove water and oxygenated hydrocarbon to very low levels.
Typically, the adsorption process is carried out in one or more fixed beds
containing a suitable solid adsorbent.

[0109] Adsorption is useful for removing water and oxygenated

hydrocarbons to very low concentrations, and for removing oxygenated



ppb carbon di oxi de based upon conposition of the

washed effluent stream [0106] The quenched effl uent
wa@Rosass4passes t hrough an additi onal stage of MeEDB2994/025031

referred to as the water wa%h stage. Water is

contacted with the quenched ef fluent stream The water

a e wash
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quenched effluent stream [O010 Inthe solid drying
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omnéures rod ghesentievey or emsltiplereide habing , differeati gdsobzent solids are

st.em used as art of, this i ve tion h
e BaREoB ACi g eI Lo B G PR Do gHigGs in one
S&HRBé BN W t hout the need for shutting down the
process to regenerate the solid adsorbent. By way of
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|caII has .one be 1; gn s on |1I ng one f
%‘gé‘ﬁ%}l doiy sgries o patalleln in gne giample ah 2 SR aé??&g?}?ent a first
[ hliQluscld® remed fie Sniaflee Eﬁ’@ﬁfostﬁﬂldr%(ﬂécﬁég WifchteEthe lehsiest
t he adsorbent beds depends on the types of
cwrrbmnvma&mbsemanhgedwmwvmgdargbn lesst paly eygemptaspedics are
solid adsorbents fogﬁrem)w ng water and various

I
SRR S pron A aRee e EhABRle o pUE eest FATEBESH b SR Jh st

aRIQUAIRE rethb Pl g d 1€ MIQuBl WEV O aBhis Dkl | '1§ﬁen #Nowed by one
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adbumionpbeds| ¢onddimng oBeds nowntledssctegtive adsortemtsofuch e selarger
SRS ALS AR R MLy ot adeothent, o
0§ c16%0f8 @ﬂﬁ(&l@oi‘ﬁfﬁeﬁ&tﬁ&bons in one
[0112] In another embodiment, the first bed is a 3.6A molecular sieve
capable of selectively removing both water and methanol. This bed can then be
followed by one or more 13X or active alumina beds as described above.
[0113] The adsorbent beds can be operated at ambient temperature or at
elevated temperature as required, and with either upward or downward flow.
Regeneration of the adsorbent materials can be carried out by conventional
methods including treatment with a stream of a dry inert gas such as nitrogen at

elevated temperature.



enbodi nent. [0111] h an enbodi nent of this invention,

one or nore adsorption beds are arranged in series or
w@aralobab7 h one exanpl e of a series arrangenePCT/Us2004/025031

first bed is used to renovés8the smal |l est and nost
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propylene (C3) splitter, butene (C4) splitter, and the like.

[0118] Various recovery systems useful for recovering predominately
olefin(s), preferably prime or light olefin(s) such as ethylene, propylene and/or
butene are described in U.S. Patent No. 5,960,643 (secondary rich ethylene
stream), U.S. Patent Nos. 5,019,143, 5,452,581 and 5,082,481 (membrane
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
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[0122] Typically, in converting one or more oxygenates to olefin(s) having
2 or 3 carbon atoms, an amount of hydrocarbons, particularly olefin(s), especially
olefin(s) having 4 or more carbon atoms, and other by-products are formed or

produced. Included in the recovery systems of the invention are reaction systems

for converting the products contained within the effluent stream withdrawn from
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[0125] 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 a CX olefin, wherein x is a number from 2 to 4, in an
amount greater than 80 wt.%, preferably greater than 90 wt.%, more preferably
greater than 95 wt.%, and most preferably no less than about 99 wt.%, based on
the composition of the olefin. The purity of the olefins is preferably of a grade



but enes such as butene-1 and butene-2, butadi enes,
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wa@resass4senoved from a conversi on process, pareCT/UBZN/§25031
an oxygenate-to-olefin prodéss, typically has a mnor
anount of hydrocarbons having 4 or nore carbon atons.
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propylene, butylene and pentylene), which are all hereln fully incorporated by
reference.

[0128] Other uses for one or more olefin products are disclosed in U.S.
Patent No. 6,121,503 (making plastic with an olefin product having a paraffin to
olefin weight ratio less than or equal to 0.05), U.S. Patent No. 6,187,983
(electromagnetic energy to reaction system), PCT WO 99/18055 publishes April
15, 1999 (heavy hydrocarbon in the effluent stream fed to another reactor) PCT
WO 01/60770 published August 23, 2001 and U.S. Patent Application Serial No.
09/627,634 filed July 28, 2000 (high pressure), U.S. Patent Application Serial No.

09/507,838 filed February 22, 2000 (staged feedstock injection), and U.S. Patent
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gpgtle;déleQ 0 fextrpdgdiRticles include medical tubing, wire and cable coatings,

geomembranes, and pond liners; and molded articles include single and multi-

layered constructions in the form of bottles, vessels, large hollow articles, rigid
food containers and toys, etc.

[0137] In addition to polyolefins, numerous other olefin derived products
are formed from the olefin(s) recovered any one of the processes described abov-e,
particularly the conversion processes, more particularly the GTO process or MT O
process. These include, but are not limited to, aldehydes, alcohols, acetic acid,

linear alpha olefins, vinyl acetate, ethylene dicholoride and vinyl chloride
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r,ocess ter is used in the
?4@ shown in ﬁ/ya 2. The process water had a conductivity of about 600 1S/cm

and contained the following trace clements, based on the total weight of the
process water: Fe: 0.04 wppm; K: 0.03 wppm; Na: 211 wppm; Ca: 0.22 wppm,;
Cr: 0.02 wppm; Mg: 0.01 wppm; and Ni < 0.01 wppm.

[0142] The characteristics of the molecular sieves synthesized in Examples

1-4 are provided in Table I, below:



preparation of a fornulated catalyst conposition. For
exanpl e, the process water may be used in the spray
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extrudates. [0140] This enBedi ment of the present
invention will be better understood with reference to
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Crystallization Srurryin
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I ralized (control) Water ter
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1&4tih 6 Sthr ﬁQ%@ﬁlal\/\@fe%s PR 886AL 78 %enf¥Cthe organic template (5
hours in N, followed by 3 hours in air at 650°C). For each example, 20 mg of

calcined molecular sieve was admixed with 60 mg of SiC as an inert. The
admixture was added to a tubular microreactor and heated to 475°C. Methanol
was passed through the microreactor at a WHSV of 100 hr! and at a pressure of
25 psig (172 kPag). The catalytic performance of the molecular sieve was
characterized by measuring: (a) the Cumulative Methanol Converted per Gram of
Sieve (CMCPS, the amount of methanol converted normalized by the amount of
sieve present); (b) the weight average prime olefin selectivity (POS); (c) the
weight average selectivity of ethylene (C27); (d) the weight average selectivity of
propylene (C37); (e) the weight average ratio of ethylene to propylene formed; (f)
the weight average selectivity of methane (C;); (g) the weight average selectivity
of propane (Cs°); (h) the weight average selectivity of C4 compounds; (i) the
weight average selectivity of Cs™ compounds formed; and (j) the weight average

selectivity of coke. These results are shown in Table II, below.




4 0.11 10 165 Process Water Process Water [0143] The

so-synt hesi zed nol ecul ar sieve was characterized by
wWOREEAI4D determ ne the CHA/ AEl ratio. Dl FFaXp¢EHUSI004/025031

X-ray diffraction cal cul ati3dnal techni que for

determining the CHA/ AEl ratio. The catalytic activity

of each of the thus synthgsj .ol ecul ar sieves for

converting nethanol to light ol efins was analyzed in a

t ubuI ar m cr¥immary efCatalytid Acttvig;hoﬁ/mdmlkle@m

CITIT €S (et Get-a S0 e nmplecul ar sjieves
I\E[)e Dife; g;&tgo % % tl’éigr&;gﬂf c|termiGle |G Coke
n fol pva =5 Kt 7 1= 65pVE .| b wi%
exanmph g, 2 % cal ci ned nPI esgl ar As! gve

N 0 Si i F=d=ge-
EABL T ADA W VN TN AL g

haANR0 LA90 oo LB 131,861 007 b0.HOCK Bledotier | A58 BV | 2.68

t
Ve TTTIgH T O

h? 1 A2/ | BI8r1 8246 41.8% | 08860iS1.83 (|02 kPag) .| SPhe | 2.04

- tgl\lgé/?gc &P f or pRridd 3B { AB3HDHP-ERU| B didee| Wads | 529 | 2.13

char acterilzed by| neasuring: (a) the Cumyl ative

Met hanol nvert ed per G am ol Sreve (ChvePS—the
amount of nmet hanol converted normalized by the anount

of0144leve prEmedaty; in( MablehH Waive thaAVETOIBroREds TRy AEELLD be
(.PCS) ; c) the wei ght average selectivity

| ect
Sslglc‘get%ﬁ@‘ﬁg H%?d(la)thft ha hﬁéﬁs GhE mglecglar sievésy (i) leihout having

d R ) of e .ene to
B e on g Y R PEE ST Sbid sEhesdlal ey on he
dPIFWeKHéHA/AEI I)ano;( @n)d (Eifdewitkog hinpanessa dtirthef, elsésleVéﬁp\éngfents
éﬁg% the wei ght average seléctivity o
Slg{u.ﬁ)calttr?@i%ts tSodiyiay eagebeupsent durintgy thef ENGBA-2
H&lsf ormed; and (j) the weight average
sel ec Ivity of coke These results are shown in Table

[01)45] ow. 37 A'IIahllmslriow SproRd Yh'h r&%&ﬁwbv%(t%f Eouﬁ? hbiy 'ohl)ﬁl %used
| es -4 Ex. D ffax CMCPS

ND. Sl%ﬂﬁ)n 15246t WW%vh‘%a@O"mmﬂl%mmm%mﬂ% vﬁl%i ARilalyst,
STLRN E)TE 7 2.67.32,11 40.56 0.792 1.83

1.39 15, %rb%‘.ség gé%% %1 37‘%9 %ﬁ Uy B s S%@Yé’gyl% DFgeess and in
Carlt dxtBhioch. thpréfardexthudiles?. B8s also now expected that the use of
OTO process water is not limited to EMM-2 synthesis but that OTO process water
could be used in general for SAPO as well as zeolite synthesis and/or

formulation/extrusion.

Use of Process Water in Other Reaction Processes

[0146] In another embodiment, the process water is used to produce
chemicals by hydration of unsaturated hydrocarbons. Optionally, the hydration
reaction comprises the hydration of acetylene to form acetaldehyde. Preferably,
this reaction occurs at about 20 bar, about 200°C and about a 5:1 molar ratio of
water to acetylene. Alternatively, the hydration reaction comprises the hydration
of ethylene to ethanol. This reaction preferably occurs at from about 40 bar to
about 50 bar, at about 200°C and at about a 2:1 molar ratio of water to ethylene.

Alternatively, the hydration reaction comprises the hydration of propylene to form
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designed gasoil steam cracker. In this embodiment, the effluent stream formed in

the steam cracking system optionally comprises at least about 10 weight percent
acetylene and a substantial amount of ethylene.- Optionally, a solvent, e.g., N-
methylpyrrolidone or dimethylformamide, is used to extract the ‘acetylene away
from the ethylene and ethane in an acetylene recovery unit (ARU). Alternatively,
the acetylene or acetylene/ethylene mixture is use as is.

[0149] The foregoing description of the invention including but not limited
to drawings is intended to illustrate one or more embodiments of the invention and

is non-limiting. While the invention has been illustrated an described herein in
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HJ. Arpe, Industrial Ogasbc Chemi stry, Verlag
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CheRRG PingIRpdifoinuhBE imppemgns Gen by aadscwuityos departing
t froim the Y6 8PtheRtveanah! Y is hydrated to acetal dehyde,
again optionally using OTO derived process water.
[0148] h one enbodi ment, the OTO derived process water
is directed to a stean1cracking system Acetyl ene
production in steam cracking can be maxi m zed, if
desired, by increasing the severity o f the steam
cracki ng process. Thus, in one enbodi nent, the
i nvention includes increasing the steam partia
pressure, which should lead to an increased production
of acetylene. That is, acetylene production can be
inmproved with a greater steam partial pressure and/or
at higher tenperature in the steam cracking furnace.
In one enbodi nent, the steam cracking system conprises
a severe ethane steam cracker or a specially designed
gasoi |l steamcracker. In this enbodi nent, the effl uent
stream fornmed in the steam cracking systemoptionally
conprises at |east about 10 wei ght percent acetyl ene
and a substantial anmount of ethylene. Optionally, a
solvent, e.g., Nmrethylpyrrolidone or
di mnethyl formam de, is used to extract the acetyl ene
away fromthe ethylene and ethane in an acetyl ene
recovery unit (ARU). Alternatively, the acetylene or
acetyl ene/.ethyl ene m xture is use as is. [0149] The
foregoi ng description of the invention including but
not limted to drawings is intended to illustrate one
or nore enbodi ments of the invention and is
non-limting. Wile the invention has been illustrated
an described herein in39 terns 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. O her
nodi fi cati ons and i nprovenents can be nmade w t hout
departing fromthe scope of the invention.40 CLAI V5



W claim . A process for converting oxygenates to one

or nore olefin product streans, the process having a
w@e@sm3denat er requirement, the process conpriBCHYS100€025031

steps of: (a) providing an4dxygenate feed streamto an

oxygenate to olefin reactor; (b) contacting the

o) e feed streamin the oxygenate to olefin

rgggigﬁimﬁth a nol ecul ar sieve catal yst under

cwrdidimons effective to produce an effluent stream

conprising one or nore ol efins and byproduct water;

(c) recovering said one or nore olefins in one or nore

o] efi nyproduct streans; (d ecaovering the product

okt er "MK br BT FR oYl B e b st el HypdeEtzoans,

qual i tthe PedcREs ha¥iid a(jRdcdds wa@r fenvont, Whe PPoREssTBRNHriRing th

t he byprggﬁct ma?%r]%ased upon the total g;ight g@ & e

bypr odiiests aat er for the process water requirenent. 2.

The process of.claiml, wherein the effluent streami

entraida Wi & PayeT eieeé@nagf?i?ttﬂefm c‘BWﬁ?‘?ageegz’ olefin

oxygenah&er; hydrocar bons, wherein the process further

conprises the step of: (a) renoving oxygenat ed

hydr ocd@ boneontasting sheabyygendit fesd fatisamt inethsy prygeoat to olefin

wat er, erei.n step c),.(d) an f) .result..in .
proces<s? Braﬂ’flﬁ‘y av\glf’ze\m.(‘l%.ﬂ ﬁec%lag'éés%‘dﬁrf Caﬂé}u‘&]ﬁs Sftssthe to
1 or ZprowheRri &rnhdie sebdh @sﬁﬂ%@w &HBe A88nd 4MByproduct
about 30 wt.%to about 70 . % wat er, based upon tHhe

conposwatesn of the effluent stream 41 4. The process

of any, of the pr.ecedi.ng cl ai ns, erein the effluent

ot r ear BomPrRBERE i te S BT 5 fhs G sieRR pogduct
al cohodirehmged upon the conposition of the effluent
stream as the effluent streamleaves the reactor. 5.

The pr(@2essreodvesing thefbyptoslugirveated oy bk aiffinsnt sinemeinthe form

the effluent str. amthg]géi ses fromabout 0.01 wt.%to
about WW?%%@H@@%W@e% s based upon

(e) using about 25 wt.% or more of the byproduct water based upon the

total weight of byproduct water for the process water requirement.

2. The process of claim 1, wherein the effluent stream is entrained with
catalyst fines and further comprises oxygenated hydrocarbons, wherein the
process further comprises the step of:

(a) removing oxygenated hydrocarbons and catalyst fines from the
byproduct water, wherein steps (¢), (d) and (f) result in process quality

water.

3. The process of any of claims 1 or 2, wherein the effluent stream comprises
from about 30 wt.% to about 70 wt.% water, based upon the composition

of the effluent stream.



the conposition of the effluent streamas the effl uent
stream | eaves the reactor. 6. The process of any of

wo b@spsaeedi ng clains, wherein the effluent stPERDS2004/025031
conprises about 5 wt.% or Méss aronmati c conmpounds
based upon the conposition of the effluent stream as
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cont ai ni ng conmpounds, based upon the conposition o
t he ef ¢ompositict afdbeefiiBentTireapr asdbs sfilvkentostyeamflesves the reactor.
precedi ng clainms, wherein the effluent stream
conpri ses about 0.3 wt.% or |ess sulfur containing
CONPOUNHS prdasiest AOSY HREp SRS blafRg @ﬁer&i%?th@feff#lﬁ%@tstream
stream 9. The process of any of the preceding clains,
wher ei eomprises fibiuabott 101 eanYedomboiutsewt. Ve angraib avids ®askd upon
w. % o | ess hal ogen, based upon the_conposition of
the ef PRUGAIPOSTPR A he P Te eameas tr gt ofregeleaves the
precedisoe! ai s, wherein step (c) conprises quenching
the effluent streamto forma quenched effluent stream
and a quench bottons stream 42 11. The process of
claim wherei n the. gquench pottops stream further
c%)'rrpr i iﬁ% PYOCESH Al OfothssPireeding 6lagps gvhesein theehiluesp §ream
based ¢hERisdLERTHARE. B R REs LREnALEBGHPAME B Bed upon the
stream as the quench bottons stream | eaves the quengﬁ
devi cecompsitibhef preoecfBusntoftreamyasdhe efflabmsstrtBmdeaves the reactor.
wherein the quench bottons stream has about 5 wt.% o r
| ess catal yst fines based upon the conposition of the
quenchTRObIGRER SHAGHT tht3preddind ERGRES SyiRtreifll the BBt 1Heam
to 12, wherein the quench bottons stream conprises
f r om atymoprises @dount0. Yonttloaduoless hitmgecontgmimg campalmds, based
based u}g}or][ t he congoosi ion_of the quench bottons
st r eant B2 1§ CqrapRsEHon, taﬁgﬁ@ﬁtﬁ%e. 14. The process
of any of clainms 10 to 13, wherein the quench bottons
stream further conprises about 5 w.% or |ess aromatic
c®npouRatspivassscbfigmyrof the preceding claims, wherein the effluent stream

comprises about 0.3 wt.% or less sulfur containing compounds, based upon

the composition of the effluent stream.

9. The process of any of the preceding claims, wherein the effluent stream
comprises from about 0.3 wt% or less halogen, based upon the

composition of the effluent stream.

10.  The process of any of the preceding claims, wherein step (¢) comprises
quenching the effluent stream to form a quenched effluent stream and a

quench bottoms stream.
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ChE” quilivc Rrosgis eb 1418 Loy, st dBe “cyrenc poRems s Rgther
to 15.¢ 5684 fromh AHENWRY IPRBouS 15T KA LA66HY] &Y upon the
about 0. wt.%or less sulfur containing conpounds,

based pwesition of dinp spien¢hobotising stecaguen tite dguenclo bettoms stream
stream as itt Iea\ile the quench device.43 17. The

pr oces$2'6P e Peas %FYEI]]CFI’B 10 to 16, wherein the quench
bottons stream conprises about 0.1 wt.%or |ess

hal ogen cont ai ni ng conpounds, based upon the

cbhposThe mpcass of 4y gfielahs bdot blyswisireindhe qeenich bbame stream

th ice. 18. Th f claing t
17 oitdh apnteht o ohdies SORUBRETES Pl BN R <Eutepmiot te
1 wt . %uRehcH BsifonttRERani.On salts, based upon the

conmposition of the quench bottons streamas it | eaves
t he quench device. 19. The process of any of the

precedj,ng cl ai wher ei n ocess qual ity water
Cr | LSbrfosst PF B bEu O fou B SRR S i vt Bl grream
upon tdenRREPash! E98ut00.01 NBL.AN RC 85t B &tioh YorWREE heid€ Oased
The procéss of any of the preceding clains, Wherein

t he prupocedhe epuatosttiomaf the quenmbriiottemsabrearn a8 itlleaves Yheaquench
| ess al cohol based upon the conposition of the process
qual it iter. 21. The process of any of the preceding
claims, wherein the process quality water conprises

| ess than about 0.1 wt.% nmethanol based upon the
clehposTheipyacess of 41y of cleiss 1 @teal 3, twherein déhe qRch hitoms stream

proces f any of the ecedi ng cl ai ns,. wherein_ the

proc es@“ﬁﬁaﬁoﬁlﬁip_s%?g?“@é r‘f‘ﬂr%}l‘iI §ége§se%r§mlah‘é _r‘fo’é‘BBW%de?afed upon
Wt . % Ghg %eh@pﬁﬁw%fo@feeguéfﬁﬁ Mo dtfdensC BRAS a5 1RE @AbndMBottoms
process quality water. 23. The process of any of the

pr eceditiegmdéaventhe quivackedevicdie process quality

15. The process of any of claims 10 to 14, wherein the quench bottoms stream
further comprises about 0.1 wt.% or less nitrogen containing compounds,
based upon the composition of the quench bottoms stream as it leaves the

quench device.

16.  The process of any of claims 10 to 15, wherein the quench bottoms stream
comprises about 0.1 wt.% or less sulfur containing compounds, based upon
the composition of the quench bottoms stream as it leaves the quench

device.



wat er conprises about 0.01 w.%or |ess aromatic
conpounds based upon the conposition of the process
waee@biosisewat er. 24. The process of any of the PCBUSZNNARS031
claims, wherein the step o#3(e) using, uses 30 wt.% or
nore of the byproduct water.44 25. The process of any

of~t he recedin cl ai r.ei e st

ug?'ng, e D ggesigf Qﬁ"ﬁg % 1§ 8’?1 t%\%épgqc(hegottoms stream
requi r eBRMkisés MBURYPT m%torwedsq;alog%ﬁ coﬁtaﬁ’rﬁﬁg %6 gt)aﬁds based
converting oxygenates to one or nore olefin

st r ean#pon Hie gomapnsgvned i qusinply boltems stegam a:sht le(aaés the quench
provi di 1g,.an oxygenate feed streamto an oxygenate to

ol efin Fg‘g& or; (b) contacting the oxygenate feed
streamin the oxygenate to olefin reactor with a

nol ecul ar sieve catal yst under conditions effective to
ptdducdhamredess obaty aftolammn l@drrplﬁ | wherginathe quencimiyogtoms stream

ol efins_and byptoduct Cc overin i d one

or nor O%PEF‘?SV BPW é’w?}f’ ]% olr’éef‘Tat n 1Pt ot %§§etdeé‘ﬁ%n the
the st epmPbsifige 6?%'qﬁ8nd]ﬁ56ﬂ%ﬁls%tlﬁﬁlﬁ%§§tslea\%5 He q’ue?ch device.
requirenent; (d) recovering the byproduct wate rom

the effl uent stream in the formof process quality

er nd (e y about. % por nore of
\Q?pr od[@? Rﬂgﬁe)éf‘ rﬁ’if gﬁ%ggec g qullgﬁfuw}?gﬁ‘@n@evﬁrf"??ss quality
bypr Od%terV‘@n%nses about 0.5 wt.% or less catalyst fines based upon the

composition of the process quality water.

20. The process of any of the preceding claims, wherein the process quality
water comprises about 0.1 wt.% or less alcohol based upon the

composition of the process quality water.

21. The process of any of the preceding claims, wherein the process quality
water comprises less than about 0.1 wt% methanol based upon the

composition of the process quality water.

22, The process of any of the preceding claims, wherein the process quality
water comprises less than about 0.1 wt.% organic acids based upon the

composition of the process quality water.

23. The process of any of the preceding claims, wherein the process quality
water comprises about 0.01 wt.% or less aromatic compounds based upon

the composition of the process quality water.

24, The process of any of the preceding claims, wherein the step of (e) using,

uses 30 wt.% or more of the byproduct water.
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25.

26.

44

The process of any of the preceding claims, wherein the step of (e) using,

satisfies 30 wt.% or more of the water requirement from byproduct water.

A process for converting oxygenates to one or more olefin product streams,
the process comprising the steps of:

(a) providing an oxygenate feed stream to an oxygenate to olefin
reactor;

b) contacting the oxygenate feed stream in the oxygenate to olefin
reactor with a molecular sieve catalyst under conditions effective to
produce an effluent stream comprising one or more olefins and byproduct
water;

(c) recovering said one or more olefins in one or more olefin product
streams, the step of recovering having a process water requirement;

(d) recovering the byproduct water from the effluent stream in the form
of process quality water; and

(e) supplying about 25 wt.% or more of byproduct water for process

water requirement with byproduct water.



