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OXYGENATE CONVERSION TO OLEFINS WITH ENHANCED
CARBONYL RECOVERY BACKGROUND OF THE INVENTION
[0001]This invention relates generally to the conversion of oxygenates to
olefins and, 5more particularly, to light olefins with enhanced carbonyl
and, in particular, acetaldehyde, removal or recovery. [0002]A major
portion of the worldwide petrochemical industry is concerned with the

production of ligh(fefia frafsQINY R QbEedbRHNE in the
production of nuMYeFdl SNSRI GRBENIdd RS AY BB merization,

oligomerization, alkylation and the like 10well-known chemical reactions.

Light olefins include c‘g ropyl ' Etébireof. These light

olefins are essential%}t)jhlkt)f |%%®§@§ﬁ@r}%g@i\2%{ﬁg hemical and

chemical industries. A major source for these materials in present day
[000Hfining sstiny etanT elaiekigene bl tiotbacofsetiorof vaygemstesiomiefins and,

including geqgraphi ?}J_j onﬂmi&, oliti imipis S gy
mor{%gns{éléra dcr@l?@g %r P'wﬁagsvilc')ng soﬁéﬁ!’z@éﬁ?ﬁyg éht] é'r'{t]ﬁartl%{g rc)l%%ertr?l dehyde,
remdEoortheeonassive quantities of raw materials that are needed to supply

e demand for these light olefin materials. [0003]The search for .

10002} REHR PP W O A DstTRBR S ABVRTH S g0lcgyned with the

prodgwaﬁmﬁl:ﬁagff]@ﬁéﬁfmd hmm s Imdr?tsltﬁmg&ww,dmﬁ]@r@mﬁ;ﬁbn of numerous
. _methanol, ethanol, and higher alcohqls or their derivatives such as .
PG LA PHEHELT WP BORE 71100 PHORMSH AR b A B st e ke
well3gbrieTenardes esxsiatiag rpeldrmnsi NQ0deashiieeatphopld che kel tasitres
silicoaluminophosphates (SAPO), are known to promote the conversion of
thef%%(y@@ﬁ%‘té@?gﬂ%MWH%&M%@'B%‘%E%%MB@%%D%Ca' and
chaﬁﬁﬁmﬁéﬁﬁﬂ%gﬂdhﬁfdwﬁﬂﬁﬂﬁ%% ﬁWB%‘é}'ﬂQjﬁi RV A MQRdteam

form light olefins is commonly referred to as a 25methanol-to-olefin (MTO)
creciitakRela! AYETr 8PS 1Rt PHSGBaRISARE \tksr GsagaRtieel nesrsIpanc, political

and SHAMRBRANY @RSHEFAYERS 2 HY BIE ALY RAPLIAGH 2 SIIREEAREMASS petroleum

commonly employed therein. Such processing typically produces or
for thednRssiMe-OkHAE B esrab M Maietighs that are needed to supply the demand for these

light olefin materials.

[0003] The search for aternative materials for light olefin production has led to the use of
oxygenates such as alcohols and, more particularly, to the use of methanol, ethanol, and
higher alcohols or their derivatives such as dimethyl ether, diethyl ether, etc., for example.
Molecular sieves such as microporous crystalline zeolite and non-zeolitic catalysts,
particularly silicoaluminophosphates (SAPO), are known to promote the conversion of
oxygenates to hydrocarbon mixtures, particularly hydrocarbon mixtures composed largely of
light olefins.

[0004] Such processing of oxygenates to form light olefinsis commonly referred to as a
methanol-to-olefin (MTO) process, as methanol aone or together with other oxygenate
materials such as dimethyl ether (DME) istypically an oxygenate material most commonly
employed therein. Such processing typically produces or results in arange of olefin reaction
products as well as unreacted oxygenates and other trace oxygenates. Typical or common
MTO processing schemes include an oxygenate absorber whereby circulated water is used to

absorb oxygenates, e.g., methanol and DME, from the light olefin product. This
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products as well as unreacted oxygenates and other trace oxygenates.
Typical or common MTO processing schemes include an oxygenate
absorber whereby circulated water is used to 30absorb oxygenates, e.g.,
methanol and DME, from the light olefin product. This
oxygenate-containing circulated water is subsequently stripped in an
oxygenate stripper to recover methanol and DME, with such recovered

OXy geRtEreRStal G GG YkeR Nateh hel BSSRyEREYSHEPRRSHSAN Ra(EBRat RISt PPer to
recolSYALHSOPXNIBIAHE GRIYSISIOREIAIEG SHEATSQBWHRG 1eBY R to the

oxygenate absorber is passed to a CO2 removal zone whérein the _
OXYGREFIGIEPRYETS R yBIRIe] BS TR SIBieh RXI0BEE CARY EStIhREeEGLFAERaM resulting

fro%ﬁ%%%ﬁ%ﬁﬁf@%&)f-‘@é% £9x148 ABGHPIBAINE FERIRRARS SRSSEd

product stream such as for subsequent processing through an appropriate
OXY (R I OfiN ST QI PERSUSY StEeAN COTBTOE AN CaURiT 46 renrvkiesipae dipd de and

L R T T

apprhpratedighit defra oedgventysistesmpletely stripped in the following

ygenate stripper such that the circulated water. may experience
00 A R A R R P BB qperte
convatisarnaadutonaff inetiteadt oul Atgp vel ieberahgos bee ialthd e datedivester.

L R
strippegelich thar tigairioketieved therp ageridatio pbotl daip.i Matealdshy de

con A SR SR B RS BB LAt o
sevefdly oot e aiawiteadae bl tresoRPgeptne HissipeNyos rairigiah Acaetdany de and

substituted carbonyls, to form a bisulfite addition product. As long as

othey, FAERRMAS- BRIOHIE! G NN GhioGra! BRI BB M B4 & fd .
conta| koAb Bl tieaRaGIERpRsike bHasy Br Csteiriande RiGaibe tdetause

nonvolatile or have a sufficiently low volatility so as to avoid the significant

fouliaghiB B ArEREGTGR P RBBING SY SMRREHH 6 SR SBiderEHg absorber.
[oooiﬁ}ooﬂﬁl%%aﬂeﬁslmfwg@l Blibig SO S YBRAIR St s das AR dRRM e,

acetaldehyde, propionaldehyde, butyraldehyde, and crotonaldehyde.
carbymdsePeefipelirnstAvhgupsthaiediparamdsr éa tepmiadisuttida rslgiionduetost. As

oSS R TS SR S S o, St

bi subji&e el drebi sulfite addition products are typically either nonvolatile or have a
sufficiently low volatility so as to avoid the significant removal thereof upon stripping
associated agueous solutions.

[0007] Aldehydesin MTO effluent may, for example, include formaldehyde,
acetaldehyde, propionaldehyde, butyraldehyde, and crotonal dehyde. These compounds may
bein the MTO reactor feed, created as reaction side products, or formed in processing
downstream of the reactor.

[0008] Aqueous sulfite solutions generally contain an equilibrium mixture of bisulfite and
sulfiteions. Asthe pH of such solutions is lowered below 7.0, bisulfite becomes the
predominate species. A pH below 7.0 is generally preferred so as to have sufficient bisulfite
present to react with the carbonyls. A pH above 6.5 is generally preferred so asto minimize

pitting of carbon steel equipment.
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sulfite ions. As the pH of such solutions is lowered below 7.0, bisulfite
becomes the predominate species. A pH below 7.0 is generally preferred
so as to have sufficient bisulfite 30present to react with the carbonyls. A
pH above 6.5 is generally preferred so as to minimize pitting of carbon
steel equipment. [0009]In view of the above, there is a need and a
demand for improved processing and systems for the conversion of

[0008kyge Hatd Wb IaRmDRMf e &5 5eterd R AemaneH @i HBeEayieg Biqgessing and
systEHSRINhEeRVRAIB T HRd BPMahS SROMRE B RBAEHP S such

carbonyls such as acetaldehyde, such as to facilitate or otherwise improve

ProcegRgssLRSIBESHShaS BSUNANGAINE BRaVAk IREOvERyTOOTeaat ofpof carbonyls
S R P TRt prooessing

more specific objective of the invention is to overcome one or more of the
problems described a3 M ABY19fThHE eNMENIE[EY of the invention

can be attained, at least in part, through a process for producing light
[0010lefinsATgEnaRa Ol)EE BRIBCPRERNEN $86 PrtRTte b RECATTIAIMAS YIEN PRftessing of

preferred embodiment, such a process involves contacting the

an OW%@WHIWF@#@@H%MRQW QIFRSgenate conversion reactor with
[0013]" OXYSGRGE SRENRI DIRER/abSTRIABNIRAGEID 6AREHIRBSRIGCHEPLOS the

convert the oxygenate-containing feedstock to form an 15o0xygenate
probtRGEsFHBHRRAYESstream comprising fuel gas hydrocarbons, light olefins,

[001‘%4+ h%ﬁ’f@g&ﬁ@%ﬂ%ﬁ}@& B HRMEORERAE Satesh's REYFHISHA IHAUG a
of carbonyls. At least a portion of such remaining oxygenate material,
processiteiingrduebagti g et T e e EeNaiccerbihyiRg ieedstorkdd aeeprdance
i R S S DS g i
feedaoggenateoypenaze@Vey scpysatigrani ttodo axygaenatgceverorstaalyst And at

eas I tri X ' recycl
rea R S B SR RS TR RN P an
oxygeoeie carivire oaeftlleentatiresstreampwsitey foehussing dioeationef vghitesl efses] Ca.

to absorb at least a portion of the remajning,oxygenate material. The
Py G VoY TRE) A MR CL L STt foot 2
portitvaof EGrmepivimg bragenate maa&ien 18¢ ndngetdesst e paiii @nofhee quantity of

8rererred em ggiment, such a}evrocess involves .
carbonyls, is absorbed in a quantity of Water to form an oxygenate-rich water process stream.
Oxygenate materials are subsequently at least partially stripped from the oxygenate-rich water
process stream to form arecycle water stream. At least a portion of such stripped oxygenates
can desirably be recycled back to the MTO reactor for further conversion processing. At least
aportion of the recycle water stream water forms the quantity of water used to absorb at |east
aportion of the remaining oxygenate material. The process involves the quantity of water
having been treated to contain less than 150 mol ppm of carbonyls.
[0013] In accordance with another preferred embodiment, such a process involves
contacting the oxygenate-containing feedstock in an oxygenate conversion reactor with an
oxygenate conversion catalyst and at reaction conditions effective to convert the
oxygenate-containing feedstock to form an oxygenate conversion effluent stream comprising

fuel gas hydrocarbons, light olefins, C4. hydrocarbons and remaining oxygenate materials

including a quantity of acetaldehyde. At least a portion of such remaining oxygenate material,
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contacting the oxygenate-containing feedstock in an oxygenate
conversion reactor with an oxygenate conversion catalyst and at reaction
conditions effective to convert the oxygenate-containing feedstock to form
an oxygenate conversion effluent stream comprising fuel gas
hydrocarbons, light olefins, C4+ hydrocarbons and remaining oxygenate
materials 30including a quantity of acetaldehyde. At least a portion of such

inclyeing, #ilf55 RREHAROMAR AN ReRi ReR  Adebyde.d Srhsrs Rest itha Qv of water
to foPirA4® 2 1iEh PSR PEiRSHeaN e AR RHQTIsARe subsequently at least

oxygenate-rich water process stream. Oxygenate materials are

partisl |y sériprastiyem Resepmensly SeppaeTRIRCere HRATEIRerMchr arrdle water
stredPFORR TEELS BOMIGHBF The F&?X%%%e&r%éﬁﬁ%étfﬁﬁ% t?wé’aﬂ%ﬂﬂtgfﬁater used

recycle water stream water forms the quantity of water used 5to absorb at
to aheertr & |sortiapotivrR obinaenNg BXHRN@RNARIBAE! I hENSrpeesss el the

a4 1 B IR0 S ] S

[001gtocesEnegpscharhgenardll v fraarsd e mpvisldgr doessmg\setsimesdireharrangements for

the GAFORISFRIAINING redsiock to dlefigs parielary Lah (DS Ay eins and
wnich processing-is as erreclive al efficient as may ge aesire forthe

whi cle provedsimg ¢ ay effectf\vidarad bhingilentzaniey b ylest edd e iyel eersoedl asrerovery of

improve ar facilitate d stream,processing. [0015]In.accordance with :
carb g Bl A EELS ST LD A e e presessing.
[0018] Iighﬂ@&fdﬂﬁdﬁi@@l\mﬁt@%ﬁh@imimﬁm@ﬁﬁpmﬂm ' @ps:]em for converting
(0),4 enate' ontainin ee Stream with catalyst an Conver,tlngt e
e et e el
oxygérﬁbt@%ﬁtmﬁg%&l&fﬂééﬂgmm s %Mrﬁﬁﬂf@ﬂ'ﬁ@’thﬂm@@m-%& ning

hydrocarbons and remaining oxygenate materials including a quantity of

feedgfEers] 4R 9B 2R PAISEHAHR FRE Y A P SYSETHEP BB 80 Y5 9N of
hydrBt@riRSREING SrrBRNelS aFreEabisha ARty Ay B danipsmatrials including a

oxygenate-rich water process stream and a stream of hydrocarbon

quarfiiycRi cetalalaiysis: iR HABSRIBE ISPERVHISH b aAgaming Ahieara RUHPMel the
remANNIFEORIEHSR WRIEH ATRFS SR AHIRACH 104y ?dr‘ﬁ%ﬁ'%k’i@éﬁél%t-ﬁ‘?&mt?ter process

20containing less than 150 mol ppm acetaldehyde and Such as may be
streaifiAnecRS I apEsTh YIes 3D BFEEHCH AN HBRSRISIREP YRR AB PRIk aX Yigenate

matdfiS FRFAIAEH &ﬁ%@@ﬂ%&@?%&@@%%rﬂ? REAERSYream

product is treated to contain less than 110 mol ppm o glc taldehyde.
Contpo Dg]less\isand 50 med rRpmiscsialdeyna@uitaurhasonegrieivtidiced ideaiserb at least
i i incl '
o T AT L R e
emboslygentatbeduyaiaicinzpfepustichistteafor toaomaiyesatbarohi@ rsabppm of
HI e%stream comprising fuel gas hydrocarbons, light olefins, C4+
acetddeiiide ne ons, light 0 _
ydrocarbons and remaining oxygenate materials including a quantity of
[0018t etaldetystien Toeceystatinglswysiaits scaligabelsfines ito aadusdabhosgnéth yet another

e D S vt
catalyepwstedofarestimgnifgoxygenate-contai ning feedstream to form an oxygenate conversion
effluent stream comprising fuel gas hydrocarbons, light olefins, C4. hydrocarbons and
remaining oxygenate materials including a quantity of acetaldehyde. The system also includes
an absorber for absorbing at |east a portion of the remaining oxygenate material in a quantity
of water to form an oxygenate-rich water process stream. A stripper is provided for stripping

oxygenate material from the oxygenate-rich water process stream to form awater stream. The
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oxygenate material from the oxygenate-rich water process stream to form
a water stream. The system further includes a treatment system for
treating the water stream with a sulfite-containing material to form a
treated water stream containing no more than 150 mol ppm acetaldehyde,
with such treated water forming the quantity of water used to absorb at
least a portion of the remaining oxygenate material in the absorber.

systesTUH N NEbdrn B EmLeHL RISt tariigai RachnYYates F6ee Wt psdbide-
contiPHRNRIAN SEiS F TR AREET R R8T RS cRIAMBREBNARERRME DS AlBNSom

or in combination. [0018]Other objects and advantages will be apparent to

acetgtiskydainathisuahelgaleroterel obnargeatamely abyaiptiswddRaisarb a lesst a
porti%%\"%'M'W@S@Eeﬁ&@?ﬁa%ﬁ%%ﬂga%@%ep& BRIEF

DESCRIPTION DRAWINGS 10[0019]FIG. 1 is a simplified
[001gthemAtitisHid Hesemoteher ncsgiateldohk pigingeare to besitaeisagstelgenera ly refer

r ver i i e iment.
to CLEFRCTHMRIE TR ARG DN SRERUTELH EENSRAIN. e
[0018pnve Gtbar abfepioahdttoleaatages wit desapipesst dodhnse skitltedinmotheart from the
referred.embodiment. TAILED .DESCRIPTION OF THE INVENTI )
foll e AR e A o T S R apbendd e tewings

converted to olefins and, more patrticularly, to light olefins via a catalytic
reaction. The lighB&ifin®psadtetl oN-€Xultin g fabtA BidHonversion can
be recovered from the oxygenate conversion reactor effluent via a

[0016COVEEHSYEIE DFIHMAKI ML R PSR oS InSERAIS! %%%%Vag on

water employed in such processing can desirably berecycl d further

and pIagNeY EXCQY @NEPPOFSdBECAtdaNANY INRE PEghBied rambRdtraentd to

duc i T@m@ posal iecti Q@E?BE%%? :
[00 C rboﬁi/ﬁ%‘,? gi%?é:% arly a@%ﬂI ehys‘l(l?.JI %ﬁ%ﬁvﬂ?@amrec' e %%c erson
and prodsisienpvenyvecess o dtedrianceavidinandies qrstirigtherabo@mentts. As
representative, FIG. 1 illustrates a simplified schematic process flow

diagram for a prepRR SEHTFRSERMATIN ensBRiAdAHFARference

numeral 10, for the 25conversion of oxygenates to olefins and utilizing a

water-based recovery system employinga
[0021] As described above, an oxygenaté-containing feedstock can be converted to

olefins and, more particularly, to light olefins via a catalytic reaction. The light olefins
produced or resulting from such conversion can be recovered from the oxygenate conversion
reactor effluent viaarecovery system employing water. As described in greater detail below,
water employed in such processing can desirably be recycled and further employed in the
process after having been appropriately treated to reduce the relative amount of possible
objectionable characters such as carbonyls, particularly acetaldehyde.

[0022] Aswill be appreciated, such processing may be embodied in avariety of
processing arrangements. As representative, FIG. 1 illustrates a simplified schematic process
flow diagram for a process scheme, generally designated by the reference numeral 10, for the
conversion of oxygenates to olefins and utilizing a water-based recovery system employing a
recycle water treatment process in accordance with one preferred embodi ment.

[0023] More particularly, an oxygenate-containing feedstock or feedstream 12 such as
generally composed of light oxygenates such as one or more of methanol, ethanol, dimethyl

ether, diethyl ether, or mixtures thereof, isintroduced into an oxygenate conversion zone or
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recycle water treatment process in accordance with one preferred
embodiment. [0023]More particularly, an oxygenate-containing feedstock
or feedstream 12 such as generally composed of light oxygenates such as
one or more of methanol, ethanol, dimethyl ether, diethyl ether, or
mixtures thereof, is introduced into an oxygenate conversion zone or
reactor section 14 wherein the oxygenate-containing feedstock contacts

reacifResH QB MAES BARG ererNaigraRieHt neferdH fiskts e agRygenate
comRPEYAEIRR RAUIRBAIBFEaIEHE: FRIBIACH LRI Bt B%Y8BRGEcontaining

conversion effluent stream comprising fuel gas hydrocarbons, light olefins,
feedgipgkdeforydrbexypeimeipraUeaanef HyestiGHeam femmeismoduehass hrocarbons,

lightfeMideypHElizing 2 dyigiaed PedhErRers IORAGKNS MHLS ABRE Sates! Eh%mpl e

" those skilled in the art and guided by the teachings herein provided, suc
utiliz ngedstbdken pdeeagnimercial grade methanol, crude methanol or any

mbination,thert . . fined or, )
o0 A Al e oretizkelry BN T Bk BEF WA MG o
hereta arbindadhsueliragseditieck wityuipel eostaraticea dyrb0eppetinsiane thadénmietbanol or any
interest of factors such improved catalyst stahility, embodimen .
com g et A BB S ool syntnesis
unit ffdsa sksiliethi artitab ditreect guitiey by ninertsachirtjsduecd apeovidtoamidl anderstand and

ter blend, with ib, h f havi t I t .
o B T S S A b
utili tia%\mgmfﬁﬁ%i mdelﬁé{?d belemarg@ lbengrefeqedoTt @aa@i%atﬂ@f@esﬁmc?]
embodiment, a 15methanol cqntent of between 95% and 100% weight.
e R DA SR A CLBUCR e A ek B BFeB B ich
feedShavirpanetnana cusigies! haeiieeasd and B00vd 1% watpit, pfeeerably a methanol

methanol in the feedstream may comprise between 70 and 100 wt-% and

contenb Rl BRMSRALRY Healrb ER0TE Y8 AT Bt BRECrEBaCE AT §RE et iegpRgdliment, a

methBrifiecEPRAFIER Baweay 997D BHEA BRMSER&dH. and 0.5 wt-% and more
typically 20between 0.1 and 0.2 wt-% of the feedstream although hi%her

[0025bnceArraEirphig-sisfa el dRadseRn MRHSARYINISaREtyRRRLNd 35 wt-% and
mor&BF@F?éRaﬁ%@&N@%ﬂ%ﬁ%‘%-%%&h%@ﬁ%ﬁéﬁéﬂiWﬁwéﬁ%@&&F&mFH comprise

comprise between 200 and 2000 wppm and more typically between 50

betwerg 18000100 v!-Ae antbmang PrgheiaihyeaiiRan I thang Smufy e stihsrepisiieam.
The@ﬁaﬁ%ﬁ‘#ﬁt{ﬁ@%d&?é%mwm%%h@r@% PN PRS- RGHERSpically

100 and 20,000 wppm and more 25typically between 200 and 10,000
betwegipthl @ORG Prwe Haé e Fedastirare el tieugbom gherptanssrirati ons may be

benef &4 %@ﬁ?ﬁm&qiﬁﬁ@ﬁi mary component in the feedstream, the higher alcoholsin
the feedstream may comprise between 200 and 2000 wppm and more typically between 500
and 1500 wppm. Additionally, when methanol is the primary component in the feedstream,
dimethyl ether in the feedstream may comprise between 100 and 20,000 wppm and more
typically between 200 and 10,000 wppm.

[0026] The invention, however, also contemplates and encompasses embodi ments
wherein the oxygenate-containing feedstock is primarily dimethyl ether and, in certain
embodiments, the oxygenate-containing feedstock is essentially dimethyl ether, either alone
or with no more than insubstantial amounts of other oxygenate materials.

[0027] Reaction conditions for the conversion of oxygenates to light olefins are known to

those skilled in the art. Preferably, in accordance with particular embodiments, reaction
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wherein the oxygenate-containing feedstock is primarily dimethyl ether
and, in certain embodiments, the oxygenate-containing feedstock is
essentially dimethyl ether, either alone or with no more than insubstantial
amounts of other oxygenate materials. 30[0027]Reaction conditions for
the conversion of oxygenates to light olefins are known to those skilled in

the art. Preferably, in accordance w%&articularoembodiments, reaction i
CONCE HABRRSIMBRELHP HEBREEHIB ORhYYfen B 260° aninoworseheighby between 300

and BoBieraliv RRIY ere399\PRE R acRRG e fRARIV PRiyRRE AR ) dhose

~ 550C. As will be appreciated by those skilled in the art and guided by the
skill geliexiyarhaid ialisied e e FRACIABRAIREEHD REIRS Re frast IR CPaFses are

generd \?a?i9&%%9?‘-?%&BBHQ%Q%%F%@B%QH‘&%;%BG&%‘.%P@dﬁg@?ﬁﬁ@eased

5ethylene production Is desired, then operation at a reactor temperature

ethy lpeEEerUsl SraisdieH B0, den wiweljnaerahitienireprE0d ahehg2eTy fagnd
550‘*83?15‘*?5?6?8%&&%%% &R%ﬁ%@%%@gﬁ?&?&réﬁ% HBE%B”

at a reactor temper etwee more prefera
propymegenodled eins dededniingihepsrefiemet] ATerely Hemlediak e beaneesh 8aA° and

475 SR T BB e A D Be b 0 JFE e teins
procpuertylam basectesitiechftithylte togmtipyl caefdretiveeris Gearet ally atekirabiycbly

higher_than i er ratio of ethylene to propylene is desired, | .
oo T5 R i Ohd B AU AR 1 BB Bt Yy resction
tempieetivee is f20epal ) 208 Calidyphirflesrebannfaceavdartio vitbtlayietieeo prefsiee is
d .em odimerﬁ;afeed ten&ger%e ran e&f between 180 and 210C is b

esinrL AL} ASHOAPREE SR 0k RifHPERE PRI 52 B LIMBAELHAE range between
1201epRTetT siprersiteb iy Rt Rines el aNARG e @vaibeobatiniBite feed
thermal decomposition.iOOZS]The oxygenate conversion reactor section

tempegtiaRgs Bf PeVRRNhEth A giiidtd TRIRES A hAsHRIdeBr it Ape preferred

emb8HiPAEH 1$:E HeHpRRER B R5ISK AIAMEI REIMLENSE BT 2N PO BYIEY SRR AR mi ze
such as fuel gas hydrocarbons, light olefins, and Czt+ hydrocarbons;
ther &%&a&%?mr

er; and remaining oxygenates such as methanol,

[OOZ@HmEtthéEéﬁéﬁM@om&QB}?F&éﬁ? LXHBRNGIBPONGES B ERIRARAR oxygenate

such as acetaldehyde. The oxygenate conversion effluent stream 16 is
convges SBdPERdIAt EXfifEFesiRREM LB SHENRS Saae Ak eaing smaidsearbon product

mat & PIYNRT PR OV GRIIRIG GORMBRRIAIYRTHEI S BRA'CS I RAIRRanids; by-product

oxygenate conveérsion effluent liquid stream 23, a heavily laden water

watestrhieBledb AgX Y apres sUeR\asenetiunaln di reidly hethes) (23 ) @nshetiwndrace
oxydERElBLMSN GIRG RUR) SR L AT HE SRS A oS e fient

stream 16 is passed to an effluent treatment zone 20 such as resultsin at least a compressed
oxygenate conversion effluent vapor stream 22, an oxygenate conversion effluent liquid
stream 23, a heavily laden water stream 80 containing heavy oxygenates and other heavy
hydrocarbons, arelatively clean water stream 90 and a stream of circulated water 24. In
practice, such a compressed oxygenate conversion effluent stream 22 may be the result of one
or more compressor stages. Further, the stream of circulated water 24 may include water from
one or more interstage condensations as well as water from various product recovery units or
zones including, for example, wash water columns and the like.

[0029] The compressed oxygenate conversion effluent stream 22 or at least a portion

thereof, isintroduced into an oxygenate absorber zone 26, such asin the form of at least one
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practice, such a compressed oxygenate conversion effluent stream 22
may be the result of one or more compressor stages. Further, the stream
of circulated water 24 may include water from one or more interstage
condensations as well as water from various product recovery units or
zones including, for example, wash water columns and the like.
30[0029]The compressed oxygenate conversion effluent stream 22 or at

absopbescal widA the RxygeadiaPbeniosn 7aRs a6 SXygenaies s aistmohgimethyl
j I
ethelzgszﬁ ipdnsriar el 6&;@%&%%@@&%@%5%%@ %ﬁg}%ﬂ% are

orber zone 26, oxygenates such as metha

absoghRel beH A FavkaECoNSRE M am BTN AgCHaY bR G1Ecaner30 a1t 32 RSB Eckifeoreater
detalMPRASRE 1A (FlE 4RI Seh el YR R R USRS YOG R 40 and 32,

described in greater detail below, and thus are separated from the
[0030Y drocHnbarihsrslosnsben a2, fe[oTRY| Tesul stifeaa oy deppteoheh Xeatersigcam 36

o L
hydrgahiowarotiLptothiet s Ehe s/ drbeatiysr patbcmatedeicstireate A8) itdesired and as

40. if desired and as described ahove, can be further processed such as .
de&g%%J gbove canrb urfh@r 5%%%%9\% ﬁthasbgtlgggglﬁ%\r/]eptlonﬁfy a§1eci’1 with a

y being conventionall a cau 0 neutralize any
causticisobatzmrstameidrabideany doi ¢ agsseEndiiedmiesite pasagb@roincedesieoiygas

and product recqvery system. Gas cqncentration and product recover
con 8 AL SO T B R BT BT By Fonfery Systems
suchsahsexygethater ccsgirigiontnsetitaain gesutting firsmosvoH oxhgetarkited drs on
the art and do not generally form limitations on the broader practice of the,
DrocERL T A SRy aeee SRl A A 6 7 CEET LR G e ons on
the HReRiistestavtlbapptRgirigent el 8s Hdgeskarnate: HehMipgareiiesthd®eschings

passed to an oxygenate stripper zone 44, such as in the form of at least

hereghr Qs LbRRRISAA such as includes a selected number stages such
[00325 IN thderydehtiRYEArPaekitkalf HiA SxEendAbRRRNER 8reRbone 44,

least a portion of oxygenate species such as dimethyl ether and methanol,

SUCYgp BkHIRHIETCRIrPbICaT RREHIRSHRAWTER AIERLR? HFHEIRs AR RegEnumber
stagRIRHAGR ARRIRIRTB 82 AP HERIY ST MU AVBE A RHASHERNDG |east a

such as can be ultimately returned to the oxygenate conversion zone or

portieaetsryeenan JLrRSEHERaasdaRebN HoeeaRhGSHIF fef Ryampktesan be
strippRE P bt enk S e B RAY EmBIBE U FiReh R Y BiEAks B foRthBRO! the

most volatile oxygenate materials present in such an oxygenate-rich water

OXygsinebentouaiiseg ouathgachgreaid boh Gt ef ot hecuiti Hateky etlimagddn/iBe oxygenate
conGEH2LAILN LB R RYER TRl MBS eV Wl o

Ing on the extent that the circulating water IS stri
stredimeb@xygenate stripper zone, the methanol level will build-up in the

[oos%icu'a]tr‘?dr%@.t%é; é‘%ﬁ%}'ﬂ‘j&%&% e M Pl SRR SR enate
Oxygenate such’as may be present in such an oxygenate conversion
matexfilspresint amsuchan@sykgépdt aartbie \ast arstrepnd €zbhsetjoently, the stripping
requirement is minimal for DME removal alone from the circulated water. Methanol isless
volatile than DME and, depending on the extent that the circulating water is stripped in the
oxygenate stripper zone, the methanol level will build-up in the circulated water.
Acetaldehyde is an example of a carbonyl form of trace oxygenate such as may be present in
such an oxygenate conversion effluent stream. Those skilled in the art and guided by the

teaching herein provided will appreciate that acetal dehyde could be expected to cause fouling
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30teaching herein provided will appreciate that acetaldehyde could be
expected to cause fouling in a caustic scrubber such as may desirably be
downstream of an oxygenate absorber, as described above. [0033]In
accordance with one preferred embodiment, the oxygenate stripper zone
44 is operated in a manner, such as through the inclusion of additional

~ trays or packing, such that 5carbonyls and, in particular, acetaldehyde,

in a GRAFLC DRI WTBER Y fsa FrB IR HaRY par el /axxpeaia Ahspber, as

descHesHaBly gontains less than 150 mol ppm of carbonyls and acetaldehyde.
In accordance with one preferred embodiment, the water is desirably

[0033katednaasortans ey hinne BeEiecepsmbestmepb iR EeRata st eRgHEoNA 44 is
oper%%‘éﬁ‘?%%ﬁ@f@ﬂfé&eﬁ%ﬂgﬁ ﬂ@i‘cﬁffﬁgo‘?mP Rk %?%Wg??{a&%‘?‘éﬁgh that

sirably contain less than 30 mol 10ppm of carbonyls an
carbaogsaehiytipart ddidio nedhy detnydeniass/ isoueneoapiaialy ofrthpadaueh that the

n rati i [ r I i I le
ooy R e e L B e R
acetadalyiis lesethaiarickonitbiomenpr effeoarbemipladementdbtavdabydeddsirably treated to

accordance with one preferred embodiment, the hyqrocarban is desjrably
con R T BB ey R S R IR R R,
alterhaidve prefaneel entbarlinadie hiad vetier & fareztibd ol nablyt ctimtahy bissaidnc30 mol

is treated to desirabl ntain less.than 20 mol ppm of carbonyls an
PP R T AT OT g e AR PN FER RS thelower
con@bsﬁqub@ﬂﬂmrber@wand ariatpbrtlmmaacbﬁmdrmﬁe)h,qiatad r@@caﬁ&aehgmam 52, the
as may be desired. For example, as. shown for t rocess scheme 10 i
hycrBearbon Do MERTA ArEIt Sy A o A LS Dy LA EH O
carbdRyldaRl aba@l deHRidnesctoitehexvaenaie plesarea eriitrliAtefe! theafiocarbon

with the compressed oxygenate conversion effluent stream 22, such as

IS degiSBhHEPLEI0E TR G PRSTb RSP (lecrERORYES ARgCStALdgRy de. In
accofGHEBRIRH &Y diaraiceperchemaiBRmienbaRe P draansRp $YAlakd to desirably

stripper 60. In the wash water stripper 60, methanol and remaining

contgir \esh Hias 20 &etrariv elycAErRBVAS RS SR JsE8ce an overhead stream
[0038f 25CARHRIBACNREGORNFERY SIOMRBRIRHFAGSEGAR B RRTHESY (i zed

the oxygenate stripper
in the associated process scheme as may be desired. For example, as shown for the process

scheme 10 in FIG. 1, aportion of the recycle water stream, designated by the reference
numeral 30, is returned to the oxygenate absorber zone 26 for contact with the compressed
oxygenate conversion effluent stream 22, such as described above.

[0035] Another portion of the recycle water stream, designated by the reference numeral
56, is passed to awash water stripper 60. In the wash water stripper 60, methanol and
remaining oxygenates are effectively removed so as to produce an overhead stream 64
containing the recovered oxygenates and such as can be returned to the oxygenate stripper
zone 44. The wash water stripper 60 also produces a bottoms water stream 68 containing
insignificant amounts of dissolved oxygenates. A portion of the bottoms stream, designated
by the reference numeral 70 and such as containing undesirable materials, can be returned to
the effluent treatment zone 20 in which it is further processed for usein the treatment zone 20
and portions of which are removed from the process in water streams 80 and 90, such asin a

manner known in the art. Another portion of the bottoms water stream, i.e., the above-referred

-9-
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zone 44. The wash water stripper 60 also produces a bottoms water
stream 68 containing insignificant amounts of dissolved oxygenates. A
portion of the bottoms stream, designated by the reference numeral 70
and such as containing undesirable materials, can be returned to the
effluent treatment zone 20 in which it is further processed for use in the
treatment zone 20 30and portions of which are removed from the process

to cifiguliesr EERFHEBO 3n EabRiaR DR BTARTREH RIRAA GiyeRNaiR absorber zone
26, é%ﬁb@%@?&%@f&%ﬁ%&& i BRIGEARTER the

circulated water stream 32, can desirably be introduced into the

limigligge HarrossssayLibe esviaend esonientablie siheve JorAnegiitias eartion of the
bottSREANEE & ASHUR YOV BRIALG PRI HIMELI RS HRPIRER Y% wash

oxygenate content of the stream 30. An additional portion of the bottoms

and reapyesetiraneB ok sihaaexydspales federdhbaerrrsles: fpryedénitiie-zene 20,

magg| es from the liquid

and %ﬁ%‘j I%{%al %@2 and %Tmateégﬁer?écled back to the zone

[0038% via mmemrémeqmommp nfff@rthetmmmmm@ﬂ pber. &) thaywasimitted. In
Waters per 6 be omit h a case th recycle

such V\?C}fl(l: Ge Wgt)ér &r?a@ 2 tW ﬁu lge r?(f}/ea 110 Fp §¥I YV eafment zone for

Fre berécyc luen ntzone for use tharef

use mmendlpsmbvmmmmIehamwed\iedmmhetpeqnesw naterssieams &Dand 90.
nd 90. 10 A re r trea not sho Id be tak from water

A re T e (R S o el S0 A DR G sreem (not

showvr)mrdmlmplam@mnmmmmrcsmr&m@amedwaensm@@bsazrhﬁrr%xygenate
lant stream 86 _to the

nd the re ainder of he n stream would syp
abso@?ﬁh@ﬁﬂ? Eft28 g %@&&5@%‘689%1 %ﬁ@&ﬂbﬁf@%@ Pe‘]*?f”e?ﬂf luent
treatf@edd %émwgbf@us@&ﬁamvulmmg&@qmr@ﬁ&M&@m ritfsuaprom the

less volatile than DME, can be effectlveIY 15stripped from the circulating

circulapshwaeh s &V EYiRln Y GhRRl s ARl fNel BRfbRR R i bsfdectively
stripPES iR Ela r ARG RS BXGENRIA iy GRiieP Y 4IRS dRSoxygenate

oxygenate such as be present in such an oxygggpate conversion

stri p@ﬁl@@ﬁﬁs&éﬁﬁhdﬁhﬁ%gﬁ%ﬁa@ LS LIS b érmetdrasmoxygenae
such¥R Bas RRBHCATIARR A SRYBRENGPNENRA SGENISRSLRTHRY sﬂéw&nﬁay not

regimé. 20[0037]To assist in carbonyl and, in particular, acetaldehyd
be eféaetivety SH PRRSLIE eHNN A KRB SR QARSI RaRT Y othervise

desi Ir&gggg ﬁw FH@ the above-described process scheme 10, another
aspect of invention involves treatment of a recycle or circulated water
[0038frean @ EsEtS NI fiRsbEDItAnth inartéeia pinaseatd ebyidereeouenstedramayel, and as

on o B e 08 AR process
scheithestfh e raqpmédfsbamna{muwmﬂsmmmgnani tmeaypieoessrcul ated water
e M SRR deRInaisd by ihe telsrencemeral 210 191408 wirn an

conversion of oxy ena ins and IZing a water-based recovery
apprspdlmmymajﬂogdrtg aneicyidedveatiboriyt attantparticeks | acatat detipdie eonidmt.

00 PRt e P LA e s low
diagR@nfdeatordosss &H@ﬂ@@ewata hstiedgnanathogniaef eienatalyinresisl Gz ofor the

minimlz d carbo cf artlcul r, acetaldeh)é ontent.
conversion o oxygenat and ut| 1Zing a water aseﬁ recovery system employing a

recycle water treatment process in accordance with another preferred embodiment and such as
employs treatment of arecycle or circulated water stream with a sulfite-containing material in
order to form atreated water stream with an appropriately reduced or minimized carbonyl

and, in particular, acetaldehyde content.
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[0039]The process scheme 210 is generally similar to the process scheme
10 described above and having an oxygenate-containing feedstock or
feedstream 212, such as described above, that is introduced into an
oxygenate conversion zone or reactor section 214 wherein the
oxygenate-containing feedstock contacts with an oxygenate conversion
catalyst at reaction 5conditions effective to convert the

[0038ky ge AdRPERFRES FHgTRRALIG SIOenRialY 8 i At J)R BFsRS 3 AEnS; 4R described
aboRIHHE MeSTFRAR SRTPARINEMS!PAS A& BPRSIURL A OHDS s @iaE dbbcribed

hydrocarbons, in @' manner as is known in the art, such as, for example,

sbovgikiaeh dsAaEiiEed 150 30 ANECTEOADTNVE L TR A ROt RECH Y Garanderein
the %@&@&W&g@g?&&%ﬁbﬁ EAiseduGRA 45 l%&&é%ﬁ H&WHE St at reaction

version pro or effluent stream 216 s as generally comprising
condifyanschiesiy @ to daov enilagioxy gensdicacofiaingag feedsieckrdhts figfm an oxygenate
com e e e R S R T RS g .
hydrogsuipenates amolintiercps i konwis Buttie ad, stetahdetoy dxamipbeontygzingte fluidized

con%/ersion effluent stream 216 is passed to an effluent treatment zone
bed 561, ; .
Stich as 15results in at least a compressed oxygenate conversion

[004€ifluent s dpsridied 2@ 2hanxygaettatenversiensicstieifiseetibhqiiid stoelaoes or

23, a heavily laden water stream 280 gontaining heavy oxygenates and
resuif3 T AR SOmMSEREn B 2 P B L I sob o Sy
comptisamhyiricuie prodier A2kriQe4ldhhs ininpiehpadexporsdight ol efins, and

conversjon effluent ﬁtream 222 or at least a portion 20thereof, is

Car YHERAEEA (Y RN QT iRLRE 9‘846?8@‘%9 YRR ASHIERSR offigpethy!
ethelqENIENerRhoeRIareluRygeAEds A ahRyetRTibe dipmbedinesiyde. thre

oxygenate absorber zone 226, oxygenates such as methanol, dimethyl
oxy Qi

B EOMES AL EHHHEN FHEEB ]G ARSGH (R R L IR Rt R e 220 such as
resuRS FRCIRBYAR CARHRERBIONRRS AL BEAVERLESh WA BENBYBPR SPERMSS, B oxygenate

the streams 230 and 232, described in greater detail below, and thus are

convges QR:RE N SBIIHI tha TRy 82arBIeRIbA RElem Wi Flas S 28 repaiipeheavy
oxyJEHRENNhABEheHRA AW afo SF BENS eI {RAPURDN WABMOA 3D BSPA stream of

" alternative or supplement to stripping regime required in the
circigedavgissciided process scheme 10, the process scheme 210 treats the

| . " oS 5P erial _
[004gjCyC ShE 88%@@@%@%&% %?éf'ﬁlferﬁ%ﬂi &L a portion

der to form th an appropriately reduced or
thergdmsriintrieducedbsngi arvgenata asaraer Zopeddehsiudh esmishe fohe of at least one

abso?ﬁ%céb‘f@r}fr?%@ﬁ{‘t‘h%fa%&%gﬁﬁfi‘té%&"e}ﬂé%d?%ﬁiﬁ%ﬁ%%@d&%ﬂ%sorber zone

material in accordance with one prefer
226, oxygenates such as methanol, dimethyl ether (DME) and other trace oxygenates

including carbonyls such as acetal dehyde can be absorbed in circulated water, such as
provided by the streams 230 and 232, described in greater detail below, and thus are separated
from the hydrocarbon product materials.

[0042] To assist in carbonyl and, in particular, acetaldehyde recovery or removal, and as
an alternative or supplement to stripping regime required in the above-described process
scheme 10, the process scheme 210 treats the recycle or circulated water stream with a sulfite-
containing material in order to form atreated water stream with an appropriately reduced or
minimized carbonyl and, in particular, acetaldehyde content. The effective treatment of a

water stream with such a sulfite-containing material in accordance with one preferred

-11-
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embodiment can be realized by treating the water stream with a solution
of a sulfite compound comprising an alkali metal or an alkaline earth metal
cation. Examples of suitable such cation materials include sodium,
potassium, magnesium and calcium. [0043]As used herein, references to
a "sulfite-containing material” are to be understood 5to include sulfite
compounds, bisulfite compounds and mixtures thereof. Sodium bisulfite is

embggl eRhsIe RS SAEZBAIA a Y TR WS SFRAR MEHA 8Pl Wipn gk asulfite
comBERRHGRIRHAR 2RPERLP hiBe IBY R Pk [ROA4HR thePraasss SehapIes ot Qitable

such a sulfite-containing material is added to the oxygenate absorber
suchzsition pEigs dRoehIes Shel dife BAtEESUTORPERESUM I 6akEliihg material

[004?3@5%%(2]%&?@@??%3@ t%?é?’&ﬂﬁ‘?e%ﬁ}%fﬁ\'r@ﬁaéﬁ'&h ARAH PR Ghderstood

Ifite-containing material may also include or involve a pH adjustment of

to ingledeauitiecerapaiatizbishite 2erapaiinds aochsitales ihetentibatieimpHislfite is

an %ﬁ%ﬁ%& %;n%nﬁr%%%%%e&%?dﬁ r?ﬁeﬁé\%? pre e?a%lgfgﬁ\e&\%%%ﬁép f4 c? h]faspect of

the i[@@M8pPRs described above, the oxygenate absorber zone 226 forms or

results in,.an 150xygepate-tich water stream 236 such as.compris ch
1004 N R R A0, et Rt e B e e
oxydeydte chsbriverpzonel 2R6at shialen b ehkwthezpad 32 imodhetsohfitertahsdineizug materi al
240, if desir

d and as described above be further proces such as
rese O S NG 1 A TP A R e ki i
matarégm@za%@nﬁlddé@rﬁHObﬁﬁemﬁﬂ@iﬁJmﬁcﬂWeﬂy%éﬁ&%me@Me 226
an roduct recovery s stem. s 20concen ration, an prO ct recover
suchga i SRS Eal AR 106 B ol e aira 5/ plutiom i Z0sRhe Reeen pH 1
and §9%@WIW&QW@%§S%&%M%M%Wﬁmbﬂiﬁﬂitm.

the art and do not generally form limitations on the broader practice of the

[0043)ventid A FRSTHESE NS P Ry SPDARARNREH TN B B AERIRGE TREYER N an
oxydeixideehvibrRPRiReiAte6 QAR @ Mprass aler sk gk Fieamal 339 water and a

containing unreacted sulfite and bisulfite 25addition compounds, is passed

streais ZA AraRiiSe Py HaY dincaEhmrsQductBaisH A S Taa g esqebon product
matSTAPRRSROBADN AR SHF B RENGIESSA sEiReRANHIaRRS!

as
in the form of trays or packing. In the oxygenate stripper zone 244, at least

being qaipwinionaky yesaes whitanesissak e e yatelsremny it erses 06 dried
P B e O A e
conaeatr @i sidudiieemiens Yreoxyguhcas userverslurprorrssong eédheref fluent
e B B R e L R i e
art apdfticieottigeneraliyl &tilen soreistions efettemiizibgies pradt de dh ¢hesicyehetion as those
skilled in the art and guided by the teachings herein provided will appreciate.

[0046] The oxygenate-rich water stream 236, containing unreacted sulfite and bisulfite
addition compounds, is passed to an oxygenate stripper zone 244, such asin the form of at
least one stripper column and such as includes a selected number stages such asin the form of
trays or packing. In the oxygenate stripper zone 244, at least a portion of oxygenate species
such as dimethyl ether and methanol, for example, can be stripped or otherwise effectively
removed from the water such as to form an oxygenate-containing overhead stream 250, such
as can be ultimately returned to the oxygenate conversion zone or reactor section 214 for

further reaction processing and arecycle water stream 252. The unreacted sulfite and bisulfite
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water stream 252. The stream 250 may potentially contain oxygenates
such as from the decomposition of bisulfite addition compounds and
entrained bisulfite addition compounds. [0047]The water of the recycle
water stream 252 may subsequently be appropriately 5utilized in the
associated process scheme as may be desired. For example, as shown

for the process scheme 210 in FIG. 2, a portion of the recycle water
addigpa sAMPRYIYR A8 B eHRE¥RpBKe eGP ARIto BHca PRlidhetptaARen the recycle

watdHSBRPIS AR BREAANBF %ﬁﬂfﬂ%%ﬂ%&?@%ﬂ%ﬁﬁﬁ&gﬂ?ﬁ%e

conversion effluent stream 222, such as ‘described above. [0048]Another

decqmapagii & ahdirtiitpadehionsanenautRsH AriceretHe Jdfdradd iunserapounds.

256+ t g@}%ﬂe\%ﬁ%; j j
[004;720, m-[e%anoi a%fdﬂggrrna n|Jng oxyg%;u%ﬁe?sé ?@%ﬂectwei@%{%%%é@gﬁ%dy
utili zed duthe assotiaied pretessEbameZs3nayra ieaigemh rgn gkamplenesshesver for the
' SHa v aini
proc%%?/@%&%%%mtt&és%§Lﬁ:‘ﬁ%0§]c§{r?ﬁe re gfﬁ\g{)ﬁ%@ %@%yg%gn @g%?r%/ptgre
referanne raverah230nie eettedesiiitbeanxly pematfitebsoidiiorone 2gbiondeateet with the

sufficiently nonvolatile so as 15to preferentially remain,in the regycle water
compressed ?é/ég%ﬁﬁ? Version Ietlilre?geggfreamrﬁ% wcﬁ}aa}d rﬂvede Bove

s descr OVE, a portion of the bottoms stréam,

[0048¢ signatedhey beti cefefeheesoychenat @ 79read, siesiypa ebbyaimrgf erence numeral
undesiraghle materials, can. be returned to the effluent treatm zone 22

256, G L9 FRESLBEEEy S BEL AR o e T R, SR B T e

rem#rdeg o ygenatey Bt ettt V&) nth28) ssus foas daueranmesHoastienatiban 268
art, Another

20portion of the hottoms stream, i.e., the above-referred to
ot BT AN ASTONES) e o At P A FREFRR L e 264
contEfYaE i ecabsaiRPh éRRa b sachdeTeiIntabnye for theorigeage &tipper zone

recovering additional OX)éigenates beyond the limitations imposed by the

244, iR unperE S it P B He 60U EIOR FotRBP S Biake St SribLRRiskatile so as
to prleRSIGIRIRA B eI FEiRseRsRIRIRILZEn DYy De utilized to wash and

recover methanol and other oxygenates from the 25liquid products formed

[0049] the AvadeshriedhEMe RPRITODOLHIE bRitARS §rAsEYied dnateckbytee reference
numEY FOAURSYIRPSE ZORS At WiRIESBieaR Sifs TAS BEPSERSRID the effluent

unreacted sulfite in the stream 268 may be beneficial for recovery of

treatgenitienna 2@ and &uyorr areressasttbargonyithinarivesml @vhiﬂ*éatﬁfmcz@dé rom
the 60206 N&PY %@@58&%0?&5@1%% i [0RAHE RAcWEANGR YN Rer

embodiment, and as an alternative or supplement to 30stripping regime
portieirde hotinmsisteendldserithedipPuedsteged dmel reol atrskivettcstrisam232, can

_ ) . | X :

cesi PR (R BAFLELIRE A SR B LIRS o EGE e HoPtne

purposstefisdaovasing adudaind wealgestesbaydedithe lynoidatiaims ngpessctbythesxygenate
| f | taldehyde. | it ferred

con P AT RS SRS A e

numenalt@8a) toafobeuai kizstt éol wastearsinessov eomigthang Ersbdtnen GG geodtepinom the

o R R RO S A I e e

oxygenate stripper zone 244 viathe stream 224. The presence of unreacted sulfite in the

stream 268 may be beneficial for recovery of additional acetaldehyde and other carbonylsin
the effluent treatment zone 220 and the oxygenate absorber zone 226.

[0050] In accordance with such embodiment, and as an alternative or supplement to
stripping regime required in the above-described process scheme 10, desired carbonyl and, in

particular, acetaldehyde, recovery or removal, is realized such that recycle or circulated water
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sulfite-containing material to form a treated water stream containing less
than 30 mol ppm of carbonyls and acetaldehyde. Additionally, and which
could be a result of the lower concentration of carbonyls and, in particular,
acetaldehyde, in the recycle water stream 252, the hydrocarbon product
material stream 240 desirably contains less than 110 mol ppm of
10carbonyls and acetaldehyde. In accordance with one preferred

streagivip SR Ehyi the Ayldirscerpisini saimsheil e daratri e iR sirargmdssirably
contAAHBRBShGA IS SLRIAERYLeni BGERIERARES WS ARBHES A Bne

preferred embodiment, the hydrocarbon is treated to desirably contain

prefeerssl gnabogiomad gt assisayrbrteaiestwitib sl fooonia Reunstisda to form
a tre3RP e LR 90HRA nRGY ABEt R 9B RS r%ﬁﬂPBleéﬁrﬂtﬁglléwgc&%ehxde. In

15and the wash water strippers, I.e., 60 and 260, may be equipped wit

accorglpasie vy thvril el ieshadrepngier s gprediea v ates (sslethiel s smasedsvith a

. . Al i i ) e
sl G B R o O BB SRR FERD FES940 20 mol porm o
carbtinylimaach ticeiahdaide Mddsopitably raadingi sheoifld hefaresak o the ower

e diment wherein_the .sulfite-containin terial is added,to the r |
con g A e R BBl B SR 250
the hixdreeabitie grivdtiot rasteal sieedec?d) tesi taalgriogisinstess thanvid€dweillppm of

o A R S R R mon
is deaitebhyatieettaratiomeirsites foartise avtitiom of sclasivesl i ftsstaitayiengn
e R NS TR g Bl

contaifeamshihee e ppinasitoaeiros and2@ctaediydaenate stripper zone
244, the wash water stripper 260 and the various above-described

(005 Farer-HHRH RS S0kSHA D9 4078 NgR 51 e 96/9998ke SriPgER @ 44 and 244,
and tRERREN it ipipr e U RBE SISO R REMRIECRE pPEdRKPEREDUHRIS! Wi dInei ther

as via either or  both the apBIication of a more stringent oxygenate

of the KRR $44ie. 218, RROIRIrEIRARREHIBISAP SO it Bl RPN GurRBHeRS -
HowBAEE8bI BE TR BSPRVARM B REREBINARLIRISSA B/ sements for

the conversion of an oxygenate-containing feedstock to olefins,

[OO%rti_cMhi;be FHER oReRAsCA aPWMERISHBaS BRYY MWH&MiﬂﬁddHeﬂw
to af FRNREHS B QIFREQTRY ﬂfr%ﬁﬁgﬂ iPAiHe ' e recg/c_l eor circulated

acetaldehyde, such as to improve or fa ownstream processing.

watqopwiahe! iddtitordlthewxiigenaieisorosee reneithosralsilieniythe art and guided
by tHd i’é‘é&@ﬁ%&ﬁ@mﬂ‘é& M}Fé%{g{?éﬁf&%%a&’ﬂﬁé (SReP PrABREE B BEn aspect is not

ingre not specifi
necessarily so limited. For example, the invention can be practiced employing various

alternative location or sites for the addition of a desired sulfite-containing material. Examples
of such alternative sulfite-containing material addition locations include any combination of
the following locations and streams: the effluent treatment zone 220, the oxygenate stripper
zone 244, the wash water stripper 260 and the various above-described water-containing
streams 224, 230, 232, 236, 252, 256, and 268.

[0053] Thus, through the appropriate treatment of the process water, such as viaeither or
both the application of a more stringent oxygenate stripping regime and the introduction of an
appropriate sulfite-containing material, there are provided processing schemes and

arrangements for the conversion of an oxygenate-containing feedstock to olefins, particularly
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disclosed herein. [0055]While in the foregoing detailed description this
invention has been described in relation to certain preferred embodiments
thereof, and many details have been set forth for purposes of illustration, it
will be apparent to those skilled in the art that the invention is
10susceptible to additional embodiments and that certain of the details
described herein can be varied considerably without departing from the

light Rl sfensianepleis!a PEReeR i RARSEE SO ABliectisoan] FHict st foe Heaienagval or
recoli&f5- of BAhAC HRRICIMPRIIRR SBLESEHPH S TFASFINEA VAT HBR Astream

recycle water stream with the desired concentration of carbonyls which in
procgsdNbease is acetaldehyde. A compressed MTO olefinic vapor product

rea p ini | i 5 '
O T B e
absepredili ey glemeniopard, fiem dompoeent il ingradient@vhie onbhsesiliga)to
di scl%get(ﬁ% in a downstream caustic scrubber for removing acid gases. An

oxygenate-rich water stream 36 exits the bottoms of the oxygenate
[005absorh&hde40 tae finegRDuxyeeneaticlesatgtisindarn iB@astiotrbdsibeehtdeatribed in

rdﬁf&#?g?@éﬁ%%ﬁ”'rpe?e?44av%%%§ r%tq’{?s"t%reraeto?dtfa%‘é( ﬁﬁ‘a%éd%&:aelsl %Oe"i%‘e%rﬂ“’ 8 for
op. A oXygenate Stréam IS recovered in the overhead Tor recycling 10
purpasesxyf gostteticnn viens b be epotoent 4o Aopssr tikin & ne tye rtwiadethetiaeentfoh is

at 137 C from.the bottoms of the o nate.stripper 44 is c ole&%gd .
suscfgibledd eoRoBoL FPIERLIRLS A0 (94, S COL e S LS Qe R i can be
vari @bty désisipavwmoutrdepatti mpittisianak Wasier pe hpied ofl tieetine daaiiays in

the oxygenate absorber 26 and the oxygenate stripper 44. The vapor to

liquid molar ratio in the oxygenat was kept nearly constant at

0.14 and the energy input to the oXygenate stripper reboiler was kept

nearly constant at 0.77 kW/kgmol of oxygenate water stream 36 while the
[0056Lmbérhsf iy sehepess el dvot ke prasanainirethionis/s endatedtitpipesiae the

attai Wﬁ@?\tv(ﬁ‘rgerdecy&lg V\%Jr&}@a%e\%%etﬂé %@9 r%ﬂ%&%%ﬂﬁﬁl gnlé %grbonyl swhichinthis
case is acetaldehyde. A compressed MTO olefinic vapor product stream 22 containing
oxygenates including 660 mol-ppm acetal dehyde is introduced to a bottom of an oxygenate
absorber 26 at 38° C. Hydrocarbon products are removed from the overhead 40 at 40° C and
19 bar (gauge) to be treated in a downstream caustic scrubber for removing acid gases. An
oxygenate-rich water stream 36 exits the bottoms of the oxygenate absorber at 40° C. The
oxygenate water stream 36 is introduced to an oxygenate stripper 44 with areboiler at atray
that is the 16™ tray from the top. An oxygenate stream 50 is recovered in the overhead for
recycling to an oxygenate conversion reactor 14. A portion of recycle water stream 52 at 137°
C from the bottoms of the oxygenate stripper 44 is cooled and recycled to the oxygenate
absorber 26 at 40° C and 26 trays above the bottom. As shown in FIG. 1, additional water is
added to the top trays in the oxygenate absorber 26 and the oxygenate stripper 44. The vapor
to liquid molar ratio in the oxygenate absorber was kept nearly constant at 0.14 and the
energy input to the oxygenate stripper reboiler was kept nearly constant at 0.77 kw/kgmol of
oxygenate water stream 36 while the number of trays disposed below the feed tray in the
oxygenate stripper 44 were varied.
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Acetaldehyde concentration in water stream 36 (mol-ppm) 147 34 21
Acetaldehyde concentration in hydrocarbon stream 40 (mol-ppm) 102 23
14 [0057]When twenty-five trays are disposed below the feed tray in the
oxygenate stripper, the acetaldehyde concentration in the recycle water is
21 mol ppm and the hydrocarbon product stream from the overhead of the
oxygenate ahsorber is 14 mal ppm which is well within the desirable level

of less than RB'BPW&VQb%M@ed andbbtiBrRcgssdor prpguciag |light

olefins fronp_an oxygenate-containing feedstock, $aid process comprising:

contacting [heceta/denaiecooneatritigfeedeisek in ag ZP)(yggﬂate%l
a
2l

conversion| reteeor 38 (Ao-ppnwith an oxygenate convergion ¢atalyst and
at reaction |cAcditiclehyekecincertpatianvert the oxygt—iﬂ%te-?g tAi iéwg

feedstock toHpirocarboxygeante@omobigion efflugnt strear comprising
fuel gas hydrocarbons, light olefins, C4+ hydrocarbons and remaining
oxygenate materials including a quantity of carbonyls; 10absorbing at

[005dast aVoetidweasttynbvetrryinaig @ spgsael onatbedethitryin ghetcerganate stripper,
the &:g{é\%l yd@t?oﬁggﬂ 59{0% %"%@ém AR TS 1yn?cgl Fﬁrah?jftl?]%? a\rbon

oxygendte-rich water process sfr pplng Xygenaie
prodincinstthanoiyge Haevecheachté itipeaxygerstieabaobéoraild neayabewdiamh is well

Withlsrtlrﬁ]aerH& rable level of less than 20 mol ppm.
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15with at least a portion of the recycle water stream water forming said
quantity of water used to absorb at least a portion of the remaining
oxygenate material and said process additionally comprising said quantity
of water having been treated to contain less than 150 mol ppm of
carbonyls. 2. The process of claim 1 wherein said quantity of water
has been treated to contain 20less than 80 mol ppm of carbonyls. 3.
CLA} Mzsbrocess of claim 1 wherein said quantity of water having been treated
to contain less than 150 mol ppm of carbonyls comprises said stripping of

oxygepatpdrateiin|frednding Ry erates i atex Riasaecotierimg edadstock,
. performed at stripping conditions whereby the recycle water stream
sald ERERSITYXIFEG 150 mol ppm of carbonyls. 254. The process of claim 1

WhesRtacERIG B RTHERk WatREAIAYIH ScBeeBlteAtaIdR BERLAIRIRSE e reactor

150 m&lfpm of carbonyls comprises treating the recycle water stream
f

with a Etfitd DOME M §1YSRBALI G IR ralatuel |ESRRIR carehons
contaigiRe-MPTPEBHAGD the B ECEATARMGT eedstock td A& RraseRhate

claim 4 wherein said treating of the recycle water stream with _
30sulfiEerysrHain el weatstapaLrapIRsisi g d HeEingPa Yy deesa RORR 1Eg S rbelins, Cat
with a galtio i@ &%fmw&x@&qméwmﬂfa& RELR| RhEHY of
alkaline” earth metal cation. 6."The process of claim 5'wherein the

sulfite e¥hgsYIBId comprises sodium cation. 7. The process of claim 5

wherein § ) . . SN .
oo e S e R T, kot o
the capoohghat ¢hel dohyidy. & Tamtimnyl o oeas)oditiiyrof suslee teifothean oxygenate-
absorhj fatl rti he remaining oxygenate material

S ey o

additiona eam or hydrocarbon product and said process

addittigpaily @omase snabad dh yoociudaxy gendigat tlawaigrijreneseetteddo form a
contain Iesithg 1%0 mol ppm of acetaldehyde. 10. A system (210)
for convert egW % h&0s to light olefins, said system 10comprising: a

withreidetst §33ch)i tor sfahtacing enasy gecatewaatdoninghicsis ieamtwishwater used to
catalyst and converting the oxygenate-containing feedstream to form an

2bsoff o 16k PG b AT 9 XY PEA R EIR L Al R L ipees Bhionally

compigiairgjefiiasaiehtitin v arRFIRNSaNsbee theditd Goorgsind tedaae riad mol ppm of

including a quantity of acetaldehyde; 15an absorber (226) for absorbing at
byl a portion of the remaining oxygenate material

2. Theprocess of clam 1 wherein said quantity of water has been treated to contain
less than 80 mol ppm of carbonyls.

3. Theprocess of clam 1 wherein said quantity of water having been treated to
contain less than 150 mol ppm of carbonyls comprises said stripping of oxygenate material
from the oxygenate-rich water process stream being performed at stripping conditions
whereby the recycle water stream contains less than 150 mol ppm of carbonyls.

4. The process of claim 1 wherein said quantity of water having been treated to
contain less than 150 mol ppm of carbonyls comprises treating the recycle water stream with
asulfite-containing material to form atreated recycle water stream containing no more than
150 mol ppm carbonyls.

5. The process of claim 4 wherein said treating of the recycle water stream with
sulfite-containing material comprises treating the recycle water stream with a solution of a
sulfite compound comprising an alkali metal or an alkaline earth metal cation.
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in a quantity of water to form an oxygenate-rich water process stream; a
stripper (244) for stripping oxygenate material from the oxygenate-rich
water process stream to form a water stream; and  a treatment system
(226) for treating the water stream with a sulfite-containing 20material to
form a treated water stream containing no more than 150 mol ppm

acetaldehyde; wherein the treated water stream forms the quantity of _
wafer EEPIRESS albIsHie? YRsFin RS Sutihia CRBRONE GATBR sERRPdiUm cation.

remainig Qoe8NsteHAe Bherain the sulfite compound comprises potassium cation.

8. The process of claim 1 wherein the oxygenate-containing feedstock comprises the
carbonyl acetaldehyde.

9. The process of claim 8 wherein the absorbing of at least a portion of the remaining
oxygenate material additionally forms a stream of hydrocarbon product and said process
additionally comprises said hydrocarbon product having been treated to contain less than 110
mol ppm of acetaldehyde.

10. A system (210) for converting oxygenates to light olefins, said system
comprising:

areactor (214) for contacting an oxygenate-containing feedstream with catalyst and

converting the oxygenate-containing feedstream to form an oxygenate conversion
effluent stream comprising fuel gas hydrocarbons, light olefins, C4+ hydrocarbons
and remaining oxygenate materials including a quantity of acetaldehyde;

an absorber (226) for absorbing at least a portion of the remaining oxygenate materia

in a quantity of water to form an oxygenate-rich water process stream;

astripper (244) for stripping oxygenate materia from the oxygenate-rich water

process stream to form a water stream; and

atreatment system (226) for treating the water stream with a sulfite-containing

material to form atreated water stream containing no more than 150 mol ppm
acetaldehyde;
wherein the treated water stream forms the quantity of water used in the absorber (226) to

absorb at least a portion of the remaining oxygenate material.
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