19 MAR 2007 PROCESS FOR RECOVERI NG AND REUSI NG WATER | N AN

OXYGENATE- TO- OLEFI N PROCESS FI ELD OF THE | NVENTI ON 10001] The pf 83éRt001
invention relates to conservation of water in an oxygenate-to-olefin
process. BACKGROUND OF THE | NVENTI ON ]0002]- A efins are traditionally
produced from petrol eum feedstock by catalytic or steam cracking processes.
These cracking processes, especially steam cracking, produce |ight olefins
such as ethyl ene and/or propylene froma variety of hydrocarbon feedstock.
Et hyl ene and pr opRICGDESRFOR RETOHERINGMOWM REUSING BCAERRIN aNuseful in
many processes for maki ng ¢k eeifeATRIIOQDNEFIN PO CRES conmpounds. Et hyl ene
is used to make various polyéthylene plastics, and rn naki ng ot her

chem cal s such as vinyl chloride, ethylene oxide, ethylbenzene and al cohol'.
Propyl ene i sFIEED OF THREAINVENDLGNpol ypropyl ene plastics, and ‘in naking

ot her chem cals such as acrylonitrile and propyl ene oxi de. ]0003] The

pet r ocheni cal®8bust r y TRESPREGIWINTBIIOB offbates Ao SORERTValpDy §6 HHEs 10 eibeci al | y
al cohols, are_convertible into light olefins. This process is referred to
as the oxyge§5¥%efl tgité'lﬁzﬁfﬁl ‘"B‘Fe ®ess. The preferred oxygenate for I|ight

ol efin produgdERGRONRDORTHE IRVENPAGSS of converting nethanol to ol efins
is called the methanol -To-ol éftns process. (0004] There are numerous

t echnol ogi es [@02} | abl e Tofinspaedusiitepallyxygdnstefpmapeirgienmt i feedstackybyret hanol ,
including fer msrt.ati on or ‘reaction of nt hesi.s gas derived.from natural
gas, pet ol cGREPPGET 8o xSRBS mktEr SPEsng HETcGehen g RGialY YUy ol ed

pl astics, nmugjeipal praaste; i J M onmon
process for g}rag ﬁ%’l%g m'eﬁtq a&gﬁﬁ?é%%&%r\?\gg{teg a%?i}ggggfgyﬁmfrgﬁggr“ napnatural
gas to synt hagdiecghsn fEhdmocksynEthekns @als prapybamey aret eckpomant nedrrandity 100051
General ly, the prodyction _of. synthesis gas inyolves a conbustiogn  reaction
of. natural gRSTOGHEEES Hﬁ’ﬁﬂdﬁé?mﬁfnﬂﬂﬁqﬁs@xé’é Plegncs ng A OgEIFal car bon
nonoxi de and/

nonoxi de- andegp 6RO iRl o oNiRke WASUPHBINEHIAR RMEARESHRP 1RT & 19

making other chemicals sach as vinyl chloride, ethylene oxide, ethylbenzene and

alcohol. Propylene is used 't make various polypropylene plastics, and in making
other chemicals such as acrylonitrile and propylene oxide.

[0003} The petrochemical industry has known for some time that
oxygenates, especially alcohols, are convertible into light olefins. This process is
referred to as thé oxygenate-to-olefin process. The preferred oxygenate for light
olefin production is methanol. The process of converting methanol to olefins is
called the methanol-to-olefins process.

0004] There are numerous technologies available for producing
oxygenates, and particularly methanol, inclnding 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



, 2 well known, and include conventional steamreformng, autothermnal
reformng or a conbination thereof 100061 Synthesis gas is thenipmpgesged
into nethanol. Specifically, the conponents of synthesis gas (i.e.,

hydr ogen, carbon nonoxi de and/or carbon dioxide) are catalytically reacted
in a nethanol reactor in the presence of &" het er ogeneous cat al yst. For
exanpl e, in one process, nethanol is produced using a copper/zinc oxide
catalyst in a water-cool ed tubul ar nmethanol reactor. 100071 The nethanol is
then converted fo olefins .in a nethanpl -to-olefins rocess. . The :

ot hanol - £ o- S kTS ABARr B S BRI SERBTRPTE. AHBERBAERERTE Tar ge
amount of wat el 4t el mefhen conprises nore than one half of the total

wei ght of the é??iuéﬁ% sfréanl Consequently, the water must be renoved by

condensat i onjiiposia quenSiniiiais g& fsohes phaiceset Natcomefhanolpr Spetificalli00R81 U. S.
Patent No 6, 121,504 descri bes a quench apparatus for an oxz‘/*%gnat eto

ol ef i ns pr oceseporsnined] syshesispewic s ROl fraengeneHde AFEoat@EON The
process renoyes..water fromthe effl.uent s l. S oxygenat e
f eedst ock su%,] mg\é\?r%et ﬁ%tﬁg}l{?fml&ﬂé% eﬁel%métlg%&lg’g@q%%ﬁgﬁé%,tﬁ% p%%rg?'fepﬁy%f t he
water is coph@dodiedud @zﬁﬂ%tEQ‘oﬁ'@x&ﬁ?lcgiﬁ%@%rb@é&@rm@{ﬁmﬁw%ﬁﬂ@dml usfig
Additionally, the quench bottons streamis passed through heat exchangers

as a heat soufgwef/pinc phisie caelishima witeedeoia@l orlsr swthanaltrescions sent to

wast ewat er t ment. 10009]. U.S Patent No, 6,403, 854 descrj be two stage
sol i ds wash gﬁgln quenc#"? B}Blh??,@]s\ﬁ/i‘ﬁw ?%Eﬂi@&éﬁ’ﬁgﬁé %%Q@E‘F‘B 749 s where

catal yst fingRoake THLARMAHo UM ANCSLd AR/ SRMeRUAIpRkis S duench

stage. Water met han I'sS renove romt effluent streamin a second
quench st agelargehemonpiesfchatbot Voarer dftencomprifdsrsbreghenche SeHgd the taval hdr awn
as an agueous streamor drag.streamand is sent tg a water treatnent

) t
zone. A port WS’r\gﬂgf’?t‘h"e cfBuE StpdRm CRRSCERRREN o MatitemBft B EmeE8 Y st age i s

cool ed and rglise i r.yM er is sent to
wast ewat er treat g@ﬁ?*%%é?ﬁnIdfoﬁmgucr%b%eg@g\?grﬁggﬁé%%é, particularly in and
climates, tojl@e8hbl e tU.5.fPaiehtaNbet i 2l,508 elebaibebypgochent appatasus forom a

met hanol to olefins plant than to dispose of it in wastewater treatnent.
The present PYNEERRIEQR einsITpesss enasdl #ny PropeRefor s quench apparatus.

The process removes water from the effluent stream as well as some oxygenate
{eedstock such as methanol. When the water is quenched, a portioﬁ of the water is
cooled and recycled {o the quench tower as quench medium. Additionally, the
quench bottoms stream is passed through heat excharigers as a heat source for the
methanol feed. Otherwise, water is sent to wastewater treatment.

[0009] 11.S. Patent No. 6,403,854 describes a two stage solids wash and
quench for use with the oxygenate conversion process where catalyst fines are
removed from the effluent stream through a first quench stage. Water. and
methano! is removed from the effluent stream in a second quench stage. The
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. Oiherwise, water is sent to wastewater treatment.

[0010] It would be advantageous, partiéulariy 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.



19 MAR 2007 -3 SUWARY OF THE | NVENTI ON 100111 The present invention is a
process for cleaning and using byproduct water from an oxygenatz %ﬂﬂ%@ﬁfi”
process to satisfy the water requirenent of the oxygenate to ol ?in
process. 100121 In one enbodinent, the invention is to a process for
converting oxygenates to one or nore ol efin product streans, the process
havi ng a process water requirenent, and the process conprising the steps of
(a) providing an oxygenate feed streamto an oxygenate to olefin reactor;

(b) contacting the ox ]genate feed streamin the oxygenate to ol efin reactor
with a nol ecﬁﬁémmm conditions effective to produce an
effluent str onprising one. or .nore ol efins and.bypr.oduct,. water: (c)
recovering sgﬁg]lﬁne or%hﬁgées qéweﬁgo?ﬁa%rﬂgesg?or ‘Faéﬂrg/ i%’rﬁbaﬁﬁoéfmgtreans;

(d) recoveri Rgid-HRPYR 69%%&%\15‘)4@%%&{ ok b@gagﬁ\%tt {Hée\ﬂéteﬁﬁeh@i%ﬂléfﬁ@ offag. form of

process quality water; a usi ng about .% or nore of the byproduct

wat er based opeentiedo bifialprawesght of byproduct water for the process water
requirenent. (0Q13) Optionally, step (e). has the process ter requirenent.
Opti onal Iy, létﬂgfem u tongterré&ﬁc\m@ie{lﬁeriav%’&nmﬁ %E@&Fﬁ% CPREEHRENJ
further conpry QC rel her
conpri ses thgkgﬁgteg?y%?%} ?’gﬁ%é?ér’]fg& %%ggtgz%ﬂee Eh‘%?’é@%ﬁ@%‘gﬁiﬁz”éﬁ% yst
fines from t heidyRioausdwaithe pulessetamBiems e yteps @f @dbrb¥iflingesul t in
process quality water. (00141 In any enbodi nent, the effluent stream
optional |y c@xpeansiesieed ofieatibiutn30XNEENTE t1e elsBut regwiont (b apatasting ghged upon

th iti f, t ff { Addit i . | i vely, th
o1 uont st r SSUBieBFL Siclep Bhing SeeR 1 OffishopRe Yiflie BolBFRYELY: "
based upon t heBeimeR: thafieds éiRuet fulk Pﬁﬂi‘hce &k leERABNAStrédRe c@hplidifgonst r eam

| eaves the reactor. Additionally or alfernatively, the .effluent stream
conpri ses fr omuadrewief®msGndivpoaduet wblsut(ch raspveriay sféthobe atimpse olsfigedn upon t he
m as the effluent str

COMPOS! 1 00 G 5 bt B SRR B e SPRLIE R B, o
Sw . % or lgmenfbeim {iCthe FoRP UNPocBASRALNPRR L hed (ORI tcan29lvtlthe
effluent streamas the effluent stream | eaves the reactor. Additionally or
al t er nat i vel ywr mdreoefe bypreduct water based upon the total weight of byproduct water for
' the process water requirement.

lﬂﬂi 3] N Optionally, step (¢) has the process water requirement. Optionally,

the effluent stream is entrained with catalyst fines and further comprises

oxygenated hydrégarbons, wherein the process further comprises the step of: (f)

removing oxygenated hydrot:afbons and ca{alyst fines from the byproduct water,

wherein steps {c}, (d) and (f) result in process quality water.

[0014] In any embodiment, the effluent stream optionally comprises from |

about 30 wt.% to about 70 wt.% water, based ﬁpon the composition of the effluent

stream. Additionally or altemmatively, the effluent stream comprises ﬁom 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 cémprises from about 0.01 wt.% to about § wt.% organic acids

based upon the composition of the effluent stream as the effluent stream leaves the

reactor. Additionally or alternatively, the effluent stream comprises about 5 wi.%

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



stream conpri ses about 0,3 w.%or |less nitrogen containing conpounds, based
19 MAR 2007 -4 upon the conposition of the effluent stream Adf%i g}é@ﬂ@tl y or
alternatively, the effluent stream conprises about 0.3 wt. % or f | fur
cont ai ni ng conpounds, based upon the conposition of the effluent stream
Additionally or alternatively, the effluehAt stream conprises fromabout 0.3
wt. % or | ess hal ogen, based upon the conposition of the effluent stream
10015) Preferably, step (c) conprises quenching the effluent streamto form
a quenched effluent streamand a quench bottons stream tionally, the
quench bot t ormpos tihe apmposiper sbéhef eBmenibeiteam). 8dibonalixt or allometi®lutthes

al cohol , abogﬁ 5 W.%or |ess cgat aleyst fg nege,rs fram about. 0. 01 w.%to about
5 wt . % or gani°® VRE SHEAT SBERDSH WOUEIor €8 87 1558 MY CORBEE PO t 0.1

Wt . % or | ess yfakdd Ga8MNhe CORbALALNSE HRBIAAA Sure PO WddRiohalty m‘ywém:&tﬁégy, sul fur
cont ai ni ng conpounds, abou 0.1 w.%or |ess hal ogen contal ning conpounds,
and/ or about the effluthtcirebresempeisasl frorh abosdl. 3 ¢ Ybacled hapgent bwed opuathe t | on of
t he quench bottons stream as the quench bottons stream | eaves the quench
devi ce. [0016’3?”133ﬁ51&ﬁ9°5¥hetqz@§@‘8fﬁ5’86i ments, the process quality water may
conpri se abo S5 wt % y ines. hased Wo Ltion of
the proc ess%gga 2i ty mf?eei;e'}a%ﬁdsﬁ% gﬁa?#?é%%égéi@%? et :tigee f@{/m? ?138%@3(?%35

qual i ty wat erforrf Qjilcheleg ot redm\nd% QhiercBIBttahe ahehm. | @ptfordallgnthabout 0.1
W . % et hanol, | ess than about 0.1 wt. % organic acids, and/or about 0.01

W . % or | ess @entabdtomsctiepounedwrispaben apsht Ohetdompdxiut Somt.-Gfaleokel pr ocess

qual ity water 00171 1n one. preferr enbodinen t.h f, (e)..using,
daes 30 e ot BPRhI & oref S ByE Bt ot aren (Bt g T nE e vdiEr (o
using, satisficafs, Sbuts. W% 18R LoRbtid BEmP@InGE, 4b861U0.1 SRBAtor lés@mitRygen oduct
wat er. 100181 I n one enbodinent, there is a process for convertin

oxygenat es t ccontsgrgng compeunds) abin0.proda ot less sudhmsontThingroseysds eheuti ses
provi di ng an X nate feed streamto an o enate, to.ol efin,reactqr. The
oxygenat e fee%i)“it% 8‘21:‘?'?% ]éﬁ%g?ﬁtcﬁﬁtlﬂgﬂng ﬁ?@ﬂ%@é&@%&?‘_&mﬁd %ﬁg@fqrr}lesrséfé%@or with
a mol ecul ar sipR s, adealpsh tﬂé&%ﬁ%}}oﬁ%ﬂ'&ﬂt%‘ BEA 86k EsthAnPLOHE GBeRA

ef fl uent stream conprising one nore ol efins and byproduct water.
Bypr oduct watbettoins simame deavhatheigeemhottvoed as ‘

[0016] In any of these embodiments, the process quality water may
comprise about 0.5 wi.% or less catalyst fines based upon the composition of the
process quality water. Additionally or alternatively, the process guality water
comprises about 0.1 wt.% or less alcohol, less than about 0.1 wt.% methanol, less
than about 0.1 wt.% organic acids, and/or about 0.01 wt.% or less aromatic
compounds, based upon the composition of the process guality water.

{6017] In one preferred embodiment, the step of (e) using, uses 30 wt.% oi'
more of the byproduct water. Optionally, the step of (e) using, satisfies 30 wt.%
or more of the water requirement from byproduct 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 1s contacied in the oxygenate to olefin reactor with a molecular sieve
catalyst under conditions effective {0 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. Ope or more

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



a byproduct in the reaction that converts oxygenates to olefins. One or nore
olefins is recovered in one or nore olefin product streans. The jgxygen@te to
i 9 MAR 2097 -5 olefin process has a water requirenent. By water
requirenent, it is nmeant, the anmount of water consuned in an oxygenate to
ol efin process by steps or applications tHat consune water without
recovering the water in the process. Next, the byproduct water is recovered
fromthe effluent streamin the formof process quality water. Overall

about 25 wt.% or nore of the byproduct water is wused based, upon the total
wei ght of bypHeféerocsst kas ¢ sirtdr HeqHrHKas s Byt aler reieMeBwahis megd1e | n

anot her embOCh IRAL ot DS UERNERN hoat uBaRLACSs SILAL SONMETS Mo, QyOenat es

to one or no ol'ef1n produc reans. rocess conpri ses st eps of

provi di ng an spyeenat ahiteeshstinteamet &itbuOXNBeaH L tHeonateelihnthe ga6d@s. The
oxygenate feed streamis contacted in the oxygenate to olefmreactor with a

mol ecul ar si eNextchednpsedughsiater gomefiovpred Srast flee effinent grggmputhe medff | uent
stream conprising one or nore olefin nd. byproduct er. ,The gne, or nore
olefins are 9‘88%38}1@33' iwtgnesﬁ?raﬁrﬁbgﬁﬁeﬂﬁ’ R ‘\{sl\/?%é'ﬁw.mtfﬁ@_e%{sep of
recovering hagea bREQGSSS WRLBla) "GAYLT S hrodTHe WP RAURL EERE Viter
recovered fromthe efffuent stream’in thé formof process quality water.
About 25 wt . %equiremre. of byproduct water is supplied for the process water

requi renment with byproduct water. 100201 In one enbodi nent %;he invention is
to a process 99converinanglicysppgadimicat MEFII S )R BIOEET 10R CHINEHIRE

streans, the 0 ISl t a) i.din : enat e
feed stream t%g}%gﬁ%%y%eﬁg‘{ %ejﬁﬁ)}g %Idg%nnﬁioggét %{e;amg.( b?&gg’\r?t"gé& é|1"r]1135}{5g§e(¥lgsxygenat e
feed stream i stepsd ppoigiegahexigeraleathédstrcamciban oaybdnade torakfcrehaor, STteve

cat al yst under conditions effective to produce an effluent stream

conpri si ng on@xXEnaefech saeaThgs ARABIFArBdbE OxNgeRAe 19 el sArki Wik i d one
Qr more ol ef hideclifdr §3Ge Qhta r\%’{(ﬁl’ %Eﬁdﬁi&{sogﬁcé%iyeg EJ RAdBee Ejp%ﬂﬁxteg{)ﬁpéag:
recovering having a process water requirenent; (d) recovering e byproduct

wat er from t heorgpridintesiie orshorranefim smb&yhedmofatel, orieseneqirahdre wloflsars and
(e) supplying about 25 wt.%or nore of byproduct water for process water
requi renent Weepvessh bR or Wigre olefiniproguct sireampot e sighpbRCAEHIE hasa

invention is bﬁc?srs%ﬁgrsre%gfreﬁ%ﬂyeﬁé %roduct water is recovered from the effiuent

stream in the form of process quality water, About 25 wt.% or more of byproduct
water is supplied for the process water requirement with byproduct water.

{0020} In one embodiment the invention is to a process for converting
oxygenates to one or more olefin product streams, the process comprising the
steps ofi (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.
{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



oxygenates to one or nore olefin product streans, the process conprising the
steps of: (a) providing an oxygenate feed streamto an oxygenate to olefin
reactor; (b) contacting the oxygenate feed streamin the oxygeridt ¥Rt @07
olefin reactor with a 19 MAR 2007 -6 nol ecul ar sieve catal yst under
conditions effective to produce an effluent stream conprising one or nore
ol efins, oxygenated hydrocarbons and byproduct water, wherein the effl uent
streamis entrained with catalyst fines; (c) recovering one or nore olefins
into one or nore ol efin product streans, wherein the process having a
brocess WAl Cindi 8 SRAE Uaia ClnPRANALLALL AR e BY BIORLE n W& Lhom L e one
or nore olefins; (e) renoving oxygenated hydrocafbons and catalyst fines
fromthe bypomgtishgwater mwbeidin, bhgeatted hydfoctrding esbbesrotgct twaiaugh (e)
renoving results in process quality water; and (f) using about 25 wt. % or
more of the BysreautiercNypiisiresndeantaipn wib celehal fidgs (RteerveRypoBagEt wat er

to supply about .% Qr _ pore._Q he ; I.r .. 10022] In
still anot he?#oer%égeg%n% tf,ons%mo%g{e .m/gc%&gr(ge?%ls\é%%}eﬂ S%wﬁ?%ggg%vm ter
based upon t hgyrb@kalvaneirédifiretlend X8y Qehkttin ﬁi@rgggmabﬂ RaePROH thé Dne Wk . % Or
more of the process water requirenent. BRIEF CRI PTI ON OF THE DRAW NGS

[ 0023] Fi gur endre joldfinst fQtresoving oayeenaled pdoregwng fnd galekypybnest @omahel ef i ns

pl ant according to one enmhodinent of t resent Jjnvention. 10024].Figure 2
Pl st rat oo o0 R SR o P ST T S e 26 FEBh HRVER (DaPnoFBRSEIS, on
oxygenal e { i kRl LAY woRETBld-BDORECRLRTS O GF of Hfort MYETbEoduc

| ntroducti on and Overvi ew [ 0025 e present invention is directed to
processes forwatednyal opg thby@ebeeight abberoducomaten toxypgpdn albamt 26 val%for ns

reacti on systema ciwusi n% the byproduct water to satisfy a process water

requi rement PPFEREMEPIRETED 2] HAWHFTFH- one enbodi ment, the invention is to
a process fory paring.,a WBhemt I Wb S ter. To
aid in the ulddl i %ﬁ %"?F%ﬁg&ﬁfg&s’ént ?@véﬁ?ﬂ%? wee icc’gfﬁlgfle:%si%@v of the
processi ng stapsodots watedbeskd gpantdieusiangeigheofsypraducewalee bipplips aigine S from an

oxygenate feed streamis discussed with reference to
wt.% or more of the process water requirement.

BRIEF DESCRIPTION OF THE DRAWINGS

10023] Figure 1 illustrates the overall process of an oxygenate to olefins
plant according to one embodiment of the present invention. _
10024] Figure 2 illustrates a process for preparing process feed water for
reuse in an oxygenate to olefin plant.

DETAILED DESCRIPTION OF THE INVENTION

Introduction and Qverview

[0025] The present invention is directed to processes for recovering
byproduct water from an oxygenate to olefins reaction system and using the
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 botioms
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 fo olefin
reactor 10 is defined as the effluent stream. The reactor effluent stream is

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



Figure 1. The oxygenate to olefin reactor 10 converts an oxygenate feed
stream into an olefin product. The gaseous output stream of anija e@@ﬁe to
olefin reactor 10 is defined as the effluent stream The reactor effluent
streamis particularly the gaseous output streamfromthe point it |eaves
the reactor 10 to the 19 MAR 2001 -7 point it is quenched 12. The step of
quenching 12 cools the effluent streamand renpbves water and catal yst fines
fromthe effluent stream The present invention relates to the treatnent of
catalyst fines in the step of quenching 12, According to one enbodi nent of
t he present PPy Ensicoanchidtler The sieraf ageishier Buetds B Pheeisycamandr for any

[ f | efd | nel udi i.:l f eed
vt o1 and cOSPTR R A EAEabR R ) . rRE PR b e vt er

is used as f@Rds tPhe LRUMERS of @‘ftﬁl?ﬁ'ﬂnes i eeut@rof qhehfiBnSt 2P ARkorEiM@NEhi NY 'S
optional conpression of the effluent stream 100261 tionally, the

quenched ef fheembodimenamf thepressnd ergotsnavsieep ofate Tengedagrdpigesssng 14 to
produce a dried effluent stream Wshing the que ed ffluent. stream
emoves act (VESHBLHBHYELT PP RETERY CLaR L als D ik Pl CEERE RIS, de.

Dryi ng renoygs M@t%le%né%tling%@&tﬂﬁk%hﬁﬁ @&iéﬁﬁﬁa,%emﬂéa ﬂvagf PEAL widream
Optional ly, the washing and dryi ng stage 1 ncllUdes processihg steps to renove
~addi tional oxygdratiesi to0Qa¢ds réfemer.i bdhebd butetstept ofemendiieniswptengoes a

step of recovering the olefin products 16. Particularly, light olefins,
i.e. ethyl efSTRESSIORGHcs{BveRsyedse recovered in an acceptabl e grade of

purity for ticul |, Catl i r efd n
products naaogzgﬁr}used ?énpt\gtgﬂlgutgégrggncf&g{%%g@ﬁ# g%?%%nlﬁﬁ%?ggx ré)f: e, the
ol efi ns may sbshitgeididrviagpalty pRyduéat ideiad pIMeNs srdam. Mlehing keodiehted
products. The_present invention is an inprovenent to the process of making
ol ef i ns f r orATHVENS¥{76UA JEBOVEetfid CrBRMeIiT Bothgi siEre!! sEREmpPEIastCartfient i on

| net uding & gprR. dghapLedudlacyas] A A1aRR60 3 BB Aabha SRR apLaRe and use

of olefins Troman éena eéd ' Streami s di scuss

Oxygenat e- t cofi@fatlp, Meawhdony 100 2BdnAstaboneluies fidessthy RBpOXY ganalee feed
streamis fed al o_n? line 20 into an oxygenate-to-olefin reactor 22
produci ng a ddgtmelopendient streamthat is :

16027] The dried effluent stream then undergoes a step of recovering the
olefin products 16. Particnlarly, light olefins, 1.e. ethylene and propylene, may be
recovered in an acceptable grade of purity for a particuiaf application. Thereafier
the recovered olefin products may be used in various product applications 18. For
example, the olefins may be used in a polynﬁerization process to make polyolefin
products. The present invention is an improvement to the process of making
olefins from an oxygenate feed stream. Accordingly, the present invention
mcluding a more detailed discussion of each step in the manufacture and use of
olefins from an oxygenate feed stream is discussed below.

The Oxvzenate-to-Olefin Reaction

0028} As shown in Fig. 2, an oxygenate feed stréam 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.

10029] Molecular sieve catalysts are Lisefui 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 Neos. WO



wi t hdrawn along line 24. The reactor 22 uses a catalyst, for exanple, a

mol ecul ar  sieve catal yst, nade froma nol ecul ar sieve catalyst1$ﬂmpg%?tion.
10029] Mol ecul ar sieve catal ysts are useful for conversion of a feed stream
that contains one or nore aliphatic-containing conpounds. The one or nore

al i phati c-containing conpounds are disclosed in PCT Publication Nos. WO 19
MAR 2007 03/000412 and WD 03/000413, the contents of which are incorporated
herein by reference. 10030] In a preferred enbodi nent of the process of the
invention, the feed streamis an oxygenate feed stream Particularly, an
oxygenat e f eBH0C41damdi WOH03/Pedd Is theeswmiantiat! Worh B BomaEtYy heigiR dYor gani ¢
conpound( s) %:q%aining at | east one oxygen atom Non-limting exanpl es of
oxygenates in & met hanol , et hanol , n- propanol , isopropanol, methyl ethyl

ether, dinet 39{ her,_Hi@h&yéneatéﬁ%odim@m-dﬁw@_@%k ot ithShverdtioh Mk dekiy de,
di ret hyl carbonate, dinethyl ketone, acetic acid, and m xtures thereof. In

t he nost preftesares entodiensnticed fisaox y Janiatierly,cedoxygenga feadorsrinsie a1

oxygenat es S%‘lag(:t ed from one, or nore of nethanol et% nol , . di mﬁl&gl et her,

di et hyl et hefeeBSUSTR Shi RITSF PhePeleTe HBARC SPRIPOPY %"%W&ﬁ& a5hd

di met hyl eth pr r ; r@gﬂhﬁﬂ&l n; ehbadidrent ; the
oxygenat e fegfélf$ s@?%ﬂ@‘pr@gﬁég@k%gom a i ﬁ{ (Jaogrggesdgtdelsplrng%ggs fo%kdg}raoduci ng

oxygenat es, péatélcuHpeordayolaisoplphsoel, fuetiyl athyhstierodamdiioy] etieediitthelkstharr ef er abl y

a hydrocarbon, gas feedst ock, m)r]g)ggr ef erably _nethane and/or ethane. A
met hod of pr 8pEPPREYiasthar clomapldeluiss imrthyk carbertes ety ktanep@sFicat i on

Nos. WD 03/ 0QQ41 Q‘%\Q 0 N j i_ncoy por at ed
herein by reg g’?é‘%@gﬁ € gngiﬁ%gngfalgr]}é nge?%%&procogilgewt;{rhg%ﬁ%egm{gﬁg%iygenate
cont ai ni ng stsfreamcofipriedsUeeygaBitBaBelkcted RInE aht Yor anfeadMethifisl, alhasdlol

product and various ot her conponents such as ethers, particularl di met hyl
et her, ket onégnelhyigabgrddisthylicdisopy e goghiugon meca‘snwwpmlmwgﬁw; car bon

oxi de and ni tafi@ﬁﬂﬂ@ﬁ%%?@@'ﬁ%&'Pfeg%g@g%}eg g1.0xygenate cont ai ning stream

crude met hano erer _ iment I's passed through a well known
purification [p3igesses In dhstibbditdeal) the G8RA%AS feR0 sRBHn 7 ROHLRAEonPir

resulting in a purified oxygenate containing stream for exanple, crude

met hanol , ot Aelegrgish gperdessmieth anoductunPesEviatits passmiashyc jslgobols, from a
hydrocarbon feedstock, preferably a hydrocarbon gas feedstock, more preferably
methane and/or ethane, A method of preparing an aleohol feedstock is disclosed
in PCT Publication Nos. WO 03/000412 and WO 03/000413, the contents of
which are incorporated herein by reference. The methanol production process
produces an oxygenate containing stream, or crude methanol, typically contains
the alcohol product and various othér components such as ethers, particularly
dimethyl ether, ketones, aldehydes, dissolved gases such as h}fdrogen methénﬁ,
carbon oxide and nitrogen, and fusel oil.
[0032] The oxygenate containing stream, crude methanol, in the preferred
embodiment is passed through a well known purification processes, distillation,
separation and {ractionation, resuliing in a purified oxygenate containing stream, -
for example, crude methancl, 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 streani. 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.



G ade A nethanol and comrercial AA nmethanol. This purified oxygenate
containing streamis used in one enbodi nent as the oxygenate feed stream
Non- limting exanples of a process for producing an oxygenate figeghgsiiiieam
from hydrocarbons and using it to produce olefins is described in EP-B- 0
933 345, which is herein fully incorporafed by reference. 19 MAR 2097 -9
100331 The feed stream preferably an oxygenate feed stream in one

enbodi ment, contains one or nore diluents, typically used to reduce the
concentratlon of t he t| e i ngredien the feed %%reanl and are

s.in
general |y ndf®33eact i efl pireaEy |Rf§% oY S8i ShisEnatn TeFft SPEXB & 98&m or

nol ecul ar 0 =1 Lk uents are
di scl osed i n%}%ﬁiﬁ@é@’l %ggttafngngp{lodg. 'r%e 0%8%&@‘2%2’ %@%‘fg!/o 08%@%?3%% he
contents of cohidivado® of troichoe digedicheneitie fayd sedes emdeare Eoeeraistonpr ef erred

diluents are water and nitrogen, wwth water being particularly preferred.
10034] In orréaeé&rmé@mh%ﬂ@hveommiaq@sedrrbt%@rfﬁ%grm oxdadeculy fipee Mt stream

preferably ox ee directl n and include
P etince)) RAFEPRRRE. R inE Mbuples L an Pyl aG i led BRCT BublieaBRe

4,677, 242, m@hdrwomfwoaan @ﬁ@twgabfmom XtheeBsehi i eaiich Bfeshedrpbraed

propyl ene, butene, pentene, and other hydrocarbons havi ng 4 or nore carbon

atons, or mbcmnéa' teferereof . Tha 0886 proferratb tidekntompgeaiat end aldgshi wihr ocesses
typi cal ly use | ecul ar. ]SI eve catdal ysts or nol ecul ar sieve catal yst
conposi ti ons’ Wl TR PRLEH Y R cat al yst conpositions have mol ecul ar

sieve and bijpdey) and/ of, B EinbolfRIH! Blher nTBRCIBLACUARISELYS Rakakysts are

prepared accordl ng to techni ques t at are Known person of ordinary
skill in thestaet, pkd638) ovptaaiel faed sm“mneatheredmhcﬁy bnsrehh*ecthy,aﬁﬁ’umnlnia cation

or i n by rOPRHGhGETBAGHSHABRICE] kiserdr esamals L1 SvBapa Nordgreie or
zeol i t1 o- t YPEGTRbEGU Bhray ) B Soin Bk ECHOALT YRdstrar o PE £ i TR ar sieve

‘is an al um nopho ecu I eves

si licoal um nmmrmhq:rh@ﬁﬂméﬁéﬁ’ﬂ)wm 4ouimre csbavaemat rsixhstd thateefl, preferably
nmet al substituted, ALPO and/or SAPO nol ecul ar sieves_ including the
mol ecul ar si B933] t hat AF 01sss ePyRHHirelelr  ppeesses typically use molecular

sieve catalysts or molecular sieve catalyst compositions. The molecular sieve
catalyst compositions have molecular sieve and binder and/or matrix material.
The molecular sieve catalysts are prépared according to techniques that are known
to a person of ordinary skill in the art. |

{0036] = Molecular sieves are disclosed in PCT Publication Nos. WO
03/000412 and WO 03/000413, the contents of which are incorporated herein by
reference. Preferably, the molecular sieve is a zeolitic or zeolitic-type molecular
sieve. Alternatively, the preferred molecular sieve is an aluminophosphate
(ALPO) molecular sieves and/or silicoaluminophosphate (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.

{6037} Binder materials that are useful alone or in combinalion inchude
various types of hydrated alumina, silicas, and/or other inorganic oxide sol. In cne

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



having two or nore distinct phases of crystalline structures within one
nol ecul ar sieve conposition. ]0037] Binder materials that are uself j‘iARaﬂﬂﬂne
or in conbination include various types of hydrated alum na, sili § )

and/ or other inorganic oxide sol. In one genbodinent, the binders are
al um na cols including Nalco 8676 avai l abl &from 19 MAR 20017 Nal co
Chem cal Co., Naperville, Illinois and Nyacol available from The PQ

Corporation, Valley Forge, Pennsylvania. 10038] Matrix materials include one

or nore of., re.earth t al al.,,. oxi des .i.ncl.udi n i t.ani | rconia,
magnesi a, t h(ﬁqq P C%@W?ali ir@f'" gff???@%’ JineLy 383 el av %Bkni&g?frh?@gzl% er eof ,
for exanpl e, (&rhéraBodBHIRS FareeSPeiAvAdiRCONI @, silica-titania,

silica-alum na and silica-alumna-thoria. In an enbodi nent, matrix naterials
are natural {603}s sucMatsixtheassalkrindudhend anrorest: airengarthnmeials, awidle and
kaolin. These  patural, clays include sabbentonites and those_kaolin known
as, for exanp&es msluding Uihig mrEom&IarGicai2a ey Wigé’ PRz SHRHAL 3904 ¢ i ng
exanpl es of : i rJ i de. it ol il ke -di ckite,
acr to, or anaubixee eI @nbic, Mickifuambdh Wit SrcokiP sl |

especi al | y ansilipaydenafacndftigd-Simeanhota.t heapepbedinengmarinohaeidlanesi eve
catal yst conposition is carried out in a reaction Erocess in _a reactor,

wher e t he prdeésal qlaysgueh seeilosseliion thr fimylieso! monimariHewitiouy kaolsedhese

preferably a conti nuous_ £l ui di bed prpcess.,..a t referably-a
conti nuous hi’§ ur%/l'e'@%g t“ﬁ/':hf uF%ﬁgﬁanﬁ%sdg%r @%c’zsgskao_ﬁ’gsoggimhe’ ?%rag)?“?jn & _
processes camixakevBNaG8e,| GedgiadideFibridh Gafsal WohgimitifaGkemples Wihvth& hybrid
reactors that have a dense bed or fixed bed zones and/or fast fluidized bed

“reaction zonesaEgupitetkls oykidschaloxsite dudokinitnglidkitg) wicyited opempuxiteact ors, ri ser

e tor examdWB s PR RERS Tof SO B sch Tasd ¥Ry EwEUREY B u8855  (aual

riser), and Hebd skt irQfe FRAERET b AbledMarlsie ca@Re GmpRMRASPESHq Bobert E.
Kri eger Publishing Conpany, New York, New York 1977, which are all herein

ful ly incorpoinat eghchiyn pedegseic e . redddd WheTthéhepprotensried Bxgdbadipeodess,al ef i n
reactor is a i.aer rr%gctor. Risier reactars arg.en rallsx}/ described in R ser
Reactor, FI uid} l&f“ﬁlé’ %ﬂceﬁf’l}?ra-ef%’ihf i cfontmeons; {yjgized bed Pracess, adgmogt A zenz
and D. F. O hngeferd2) BooHhuBUdhigh RERGity Auidized bed process.

(0040} The reaction processes can take place in a variety of catalytic

reactors such as hybrid reactors that have a dense bed or fixed bed zones and/or
fast fluidized bed reaction zones coupled together, circulating fluidized bed
reactors, riser reactors, and the like. Suitable conventional reactor types are
described in, for example, U.S. Patent No. 4,076,796, U.S. Patent No. 6,287,522
{dual riser}, and Fluidization Engineering, D. Kunii and O. Levenspiel, Robert E.
Krieger Publishing Company, New York, New York 1977, which are all herein
fully incorporated by reference.

[06041] 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 DF. Othmer, Reinhold Publishing
Corpération, 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, 2{}(}0
(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)



Cor poration, New York, 1960, and U S. Patent No. 6,166,282 (fast- quidized
bed reactor), and U S. Patent Application Serial No. 09/564,613 f ag

4, 2000 (nmultiple riser reactor), which are all hereln fully |ﬁ83%k§ ted
by reference. 100421 The various feed streans, preferably oxygenate feed
streans, discussed above are converted pgjmarily into one or nore

olefin(s). The olefin(s) 19 MAR 2007 ~-ti or olefin nononer(s) produced from
the feed streamtypically have from2 to 30 carbon atons, preferably 2 to 8
carbon atons, nore preferably 2 to 6 carbon atons, still nore preferably 2

to 4 carbons, @éi@ﬁ?fnggﬂg]feﬂgférfoﬁﬁ&fdeﬁ@:ﬂ'% geﬁ?ékg{}ﬁ égﬁé?ﬂavgrf%?ﬁ( b%%ﬂ 10043]

Non-limting exanp I'n" mononer ( ene propyl ene,

but ene- |, pendisieatbms4 prefelayly- pasteoabdn dnaxgnaerk, pl@&&ﬂﬁ?-ﬂ tcafcarteb@cene- 1,

pr ef erably et hyl ene, propyl ene, butene-1, pentene-1, 4-neth I-pentene- 1,
hexene- |, octtémé- 3tilhmere stswarllythier & sprbons ismsp Rad mpstrpFdweblysthylend ude
unsaturat ed {r%?r réwed' ol efins having 4 to 18 carbon atons, conjugated or
non- conj ugate &) é pol yenes, vinyl nononers and cyclic olefins. See PCT

Publ i cation jgpaz} WO 035BRAGAEna ruiai@@lééBb@Q@éfﬁﬁrmbn@r(@)ﬁ&@clm tiede,

description of the ol efins produced. The contents of ese publi cations are
i ncor por at edpiepylens byten%ﬁ erwn@ae—lwb%meplwépeintamﬂ~il,, hepancel.ebétages) prdoduced

are ethylen tene often refereed to pri ol efin(s) or
T oht ol o1 | naoehe- DM RTENY GHB oD BPHSTE, D GREtDr- Tef T BR PP an
conprises abpufeape Wt o%ie% il isoRteRd ‘?!‘ié’i‘&;iy AR 015D ﬁ’x‘@noﬁié?(sg ificiadg MOr €
preferably about 0.5 wt. % or ess, typically about O. Yo cat al yst

fines. 10045ﬂnslammmbnmmbnﬂrmﬂrwcﬁmhmvngabmaolrs mmdmmssmanmmedmmnhses

et hyl ene and I ene, C4+ ol efins, nethane, araffins iC
conpounds, T‘E‘Ilga 4, fredset E‘Ei‘yﬁ)‘i&?gé’i‘fggemf’%‘&ie@t? Fd” §n8IE§?§'geﬁﬁ? &

hydr ocar bonSP idallgn 198CT 0 FEdEI il WPOTILABNES U of FREL Qppleie anOt her

enbodi nent, the reactor uent stream conprises froma .%to
- about 70 wt . #eserpiber ofrthE eslafihsy prdduoed. dlimuto@bniet ofYliese q:lnblzd:atz‘bﬁs vitre % wat er;

nore preferably fromabout 40 w.%to, about 65 wt . % wat expressed as a
percent age of"PRerated gFf%l éih’tefeé?m@heMoéthqg?m 1 1“]“%8}(,\?% g"é ‘ﬁ“l eEri’f‘?)ne

embodi ment. oyl G BOGASRE drVudh@RhER Pdiffelo APV HERA For light olefins.

[0044] In one embodiment, the reactor effluent stream comprises about 5
wt.% or less, preferably about 1.0 wt.% or less, more preferably about 0.5 wt.% or
~ less, typically about 0.001 wi.% catalyst fines. '
[0045] In one embodiment, the reactor effluent stream comprises ethylene
and propylene, C4+ olefins, methane, C2+ paraffins, aromatic compounds, water,
unreacted oxygenate feed stream, and oxygenate hydrocarbons as the reactor
effluent stream leaves the reactor. In another embodiment, the reactor effluent
stream comprises from about 30 wt.% to about 70 wi.% water, preferably, from
about 35 wt.% to about 70 wi.% water; more preferably from about 40 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

reacior.



feed stream the anmount of olefin(s) produced is greater than 50 wei ght
percent, preferably greater than 60 wei ght percent, nore prefer1 br%m gﬁ—pater
than 70 wei ght percent, and nost preferably greater than 75 wei gh per cent
based upon total weight of hydrocarbons in the effluent streamas the
effluent stream|leaves the reactor. | 9 NMAR 2002 -12 )00461 There is an
enbodi nent according to any process disclosed herein wherein the effluent
stream conprises fromabout 0.05 w.%to about 5 w.% preferably from
about 0.1 w.%to about 3 wt.% nore preferably fromabout 0.2 w.%to

about 3 wt. °/¥()oﬁ3}9n rmr?hd%%%@Rb%diﬁ{&%@é&%ﬁ%%%y %@E&s@ﬁ&@ﬂse@h%in% nost
preferably of about 1.5 wt. % al cohol (typically nméthanol) based upon the

conposi ti on whetehettef ¢luent ststmeanmasses Heone frbbuteh0s sttriedm dbeatv & svit%e

reactor, 10047]. There is, an enbodi ment according to any pr.ocess discl osed
herein wherBi€ f?‘ﬂ)éﬁé‘ﬂf R - S vi-enif @E’r\’bgi"é‘e‘g’ F’r"fﬁ*ﬁi’rég%éllg(frﬁﬁla@ﬁuﬁ%zto about

S wt.% pr e%ﬁggm Wt%:oﬂ}g ?%@/Qowengm%t% p%fexoe/a“\?gﬁﬁ@ﬁoa%ut?’l wl."/g/ "(cf Mu‘??.%g%er abl y

f rom about o abbut nore preferably from about 0.05

Wt . % t o abouinodt pmferfoly ishbopr Ebewnll ycoiol dbpidallf H@hatol Yoneganbs thei ds
based upon the conposition of the eff|luent streamas the effluent stream
| eaves the regepesitionsyl theefusnicugemas the efilyenhsiigum deavesthergactdr e nade of

or gani ¢ mat er i i.e. dr.ogen .atonms bound to carho t .For the

pur pose of tm@hgppl i Cﬁg"&d? gBrﬁa’é)ﬁ?E”e&éiaa%{’r&Pﬁg? @p{g}%%nﬁgﬁ%sgggagmﬁ t heir
corr espondi Ng/heakd (HeO&MuemOtire@ AR Briscl RN 26oRCH U wivhol to AYdG! Yder Jor m
acid as well as formate salts, acetic acid as well as acetate salts,

propanoi ¢ acpitfersbipefrém sabopir 0panwiaeciosations 3 Wuty mare geefdmbls froml dboat
butyrate salts. 0481 There is an enbodi t.accordi to,Aany’ process

di scl osed hel nM%Ba’ngaé?%Et‘h"eﬁ’e?‘fq“dEWF %?fFﬁﬁﬁ %‘Hﬁﬁg?‘éte{gg%ﬂ’g‘tﬁ t‘%’"&l]". % or

l'ess, preferaqhloy ahautySferaty BrOhbIRSE.05 TR RirBABE aRidk BB upoMihdo OF | €ss

aromati c conpounds based upon the conposition of the effluent” streamas the
ef fl uent st r campbstues! threcliinencteam H0b4 @JIhiEhe steedns Janeetheodaatent Baccor di ng

Lo any process disglgoed horel nwhereln e SILUSHY RLLSD GQRGLzes about
atorns bound to carbon atoms. For the purpose of this application, m_‘ganic acids
include organic acids in their corresponding salt form. For example, organic acids
will include formic acid as well as formate salts, acetic acid as well as acetate
salts, propanoic acid as well as propanoate salts, butyric acids as well as butyrate
salts.

[0048] There is an embodiment according to any process disclosed herein
wherein the effluent stream compﬁse$ about 5 wt.% or less, preferably about 3
wt.% or less, more preferably about 1 wt.% or less aromatic compounds. based
upon the composition of the effluent stream as the effluent stream leaves the
reactor.

[06049) 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
wi.% 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 deteclable



w.%or |ess, nore preferably about 0,05 wt.% or |less, nost preferably |ess
than detectable |evels of nitrogen containing conpounds basedlggagﬁ@ﬂe
conposition of the effluent streamas the effluent stream | eaves

reactor. In one enbodinent, the effluent stream conprises about 10 wppm or
| ess, preferably about 5 wppmor |ess, nbte preferably about | wppm or

| ess, nost preferably |less than detectable ] 9 MAR 2007 - 13 levels of
nitrogen containi ng conpounds based upon the conposition of the effluent

stream as the effluent stream| eaves the reacfor, 100501 There is.an
enbodi nent  aBE6Y &f ﬁ’&“?&?na?fi}“?i?@&e%"énm‘%’g JEsH HEPRITE COmBPEReR (HethEf £ 1 uent

stream corrpre'gga;/ﬁgggﬁﬁ %solggemm% églﬁea %éves%@xfe%aépl y about 0.1 w.%or |ess,

nore prefera ess, nost preferably |ess than

detect abl e l{gtsljs of siHetdis pombRidmBg KoM WSnhIsaesdpRElotdichaanposi tion
of the effluent streamas the effluent stream|eaves the reactor, In one
embodi ment , Whenein g ¢efffaent syears spmpoRgsTabeas0.AE Ik oL Irswypeiebly absut O.br ef er abl v

about 5 wpp l.ess, nore.prafetahl p r referably
loss than aeVekndfs: Bt BiecBy ShPRFof sk S b ot B BB lnelhon L e
conposi ti on RfectBe RYEL WERLIASEELAMME ohitRuedd batedbpst GRABRAMRS dfhe
reactor. 10051] There is one enbodi nent according to any of the processes

di scl osed hehegffluenhgraaimas the eflvfant entans iqawemibe oerstdrs ds cabsubodingnit . % or
| ess; pref e%glg%% about 0.05 wt .9

: f b 0.0 . %
thé AtheRO i s oPetes Fhat Ab SRR Y o5 Bl et B rbhu LR Bhm oy i o 1 v

or less, npsS
chl orine) CQ@§s§HHr£‘9re, BEs1 oH RRE b8 1&&@3&9@: fekOMaRdelchnpS f | uent

stream In one errbodlfmang ,O‘Mt he efiﬁl uent stream conprises about 10 wppm or

| ess, pr ef erlabtly of aifimtcobtaimpEronpdueds based ipop tief @mginsiticabdube &fflmppim or

| ess, nost preferab] ijess t han detectable | evels of hal ogen contai ning
conmpounds ba%@@mﬁélhg? REent SYRFBIAVELINEIFAYNe ef f| uent stream as the ef fl uent

stream | eaveﬁmgge reac—j-@%e %OQ&Z]E ﬁinﬁﬁﬁcﬁﬁﬁrﬂ% gble %}wrﬁg%gesrsésansported

along line 24 to a quen evi ce . According to oné enbodimment, the

react or ef f | dietlbsedtheesim twaaeim thd eifoimtstreBevoaipnises sbauind.3 enPeoaiesse that a
gaseous stream. first condenses. The react ?err#gffl uent streamremains at a

t enper at ur e ABEFRRLY ROV MBI -W?ﬂs'emi"fe 253 HARHS Ol roth iEsfeMogact or
ef fluent stroam-fify 108 HMPRERIRY 1661SAf halogen (typically chiorine) containing

compounds based upon the composition of the effluent stream. In one
embodiment, the effluent stream cémprises 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 halogen containing compounds‘ based upon the
composition of the effluent strearn as the effluent stream leaves the reactor.

10052] The reactor effluent stream is transported along line 24 to a quench
device 30. According to one embodiment, lthe reactor effluent stream has a
dewpoint. Dewpoint is the temperature that a gaseous 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.



[ 0053] In one enbodinent illustrated in Fig. 2, the outlet of reactor
effluent streamis in fluid comrunication with a heat exchanger system 26 on
line 24 to cool the effluent stream According to one enbodi nEh#iR ¢ié heat
exchanger system 26 conprises one or nore heat exchanger services,
preferably two to four heat exchanger sepvices, nost preferably two or

t hree heat exchanger services. 19 MAR 2007 - 14 Quench, Conpression. and
Cat al yst Fines Separation from Quench Bottonms 10054] The oxygenate-to-ol efin
~ process forms a substantial anmbunt of water as a byproduct. Furthernore, a

substanti al %maﬂ,toﬁfm@s@ml_ wisd ChtaVeSFinEESepaaitioh bl Quéitd Biftfohitent stream

The outlet of the reactor, In one enbodinent, Is in fluid conmunication
with the qudfidldevi cdhgootygenaietndlain popesstommec Bybstantie! agwuningdng ot her
t hi ngs, water and catal yst, fines can be renoved fromthe reactor effluent
St eam by a UGS BYOLRcts o e itEnah UBUPLE: PO oAU FEnovi ng a
portion of tc'&ﬁicﬁ%%e%fﬂﬁ%'s%%. Sﬁﬂe%ﬁktbﬂ%tﬁétré’é%{drﬁ%'d?ﬁ @tﬁ:‘df&xérﬁ,‘ R ,
gquantity of a liquid phase in contact wth the reactor effluent stream which

condenses atflli¢ashmanpenén oithahe ghendredesidead byna cheduiemptosented by imnt stream
One exanple of a quench device in an oxy%enat e-to-olefin prtgduct streamis

found in U2 Aaeehtthriothingsawatesay qiplys doepraRdergyehErm the gaciarqui d
mat ter that e?ﬁa%%‘%}lﬁmatgsﬁ,ar @%Eﬁrde%kfg!étﬁ%&t 0SS G4 for
e guenc nmedi

condensation 1s ca um "1 I'n a quenc evice 30, at

| east a portre@oviag 4 bertionact de ahatiot @ffuens tstreai bis estaiistilng & andfmianrd t hr ough
contact with a quench mediumin the liquid state. Wien quenching in a

quench devi cian@ly et 2| leaed rhegsoin icontasl Withetheerpetior elidyef $EER M SWRCEAM r emai ns

in a gaseous ot her M4 i.s:conde m.a. | i-quid.

100563 The. rSPPaaEs BrieRahofbndhibd Pl SR 2RAGH ke bl Y i i
after at | eashmpheofsd @Reneh dguien eh b @xlgenbRaclancpodualdlenant fadndeiam The
quenched effluent streamis wthdrawn through the overhead of the quench

devi ce--in dA&. Pemdn weidl. EdAyeqt ipredugBquenie). pOretliasid wrtternibatcentseisr
o1 et ot AGETARE henSORERE e S DB AR RN . o
~di oxi de, et haggumpr opane, and any water .
[0055] In a guench dé'vice 30, at least a portion of the reactor effluent
stream is rapidly condensed through contact with a quench mediom in the liquid
state. When quenching in a quench device 30, at least a portion of the reactor
effluent stream remains in a gaseous state and another portion is condensed to
form a liquid. _
{6056} The portion of the effluent stream that remains in a gaseous state
after at least one step of quenching is the quenched effluent stream. The quenched
effluent stream is withdrawn through the overhead of the quench device--in one
embodiment along line 33, The portion of the reactor effinent stream that is
gaseous under quenching conditions typically comprses light 6ieﬁns, 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. | A
[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 botioms of the quench device as a quench bottoms stream.

In one embodiment, the quench bottoms stream is withdrawn in one or more



and unreacted oxygenate feed streamthat is not condensed during the
operation of the quench device 30. 100571 The portion of the reactar
effluent streamthat is condensed under quench conditions is ﬁﬁ@ﬁgﬂgﬂid
fraction. The liquid fraction of one enbodinent is wthdrawn through the
" bottons of the quench device as a quench pgttons stream I n one enbodi nent,
t he quench bottons streamis withdrawn in“one or nore 19 MAR 2001 -t5
streans. According to the enbodi nent of Fig. 2, the quench bottons streamis
wi t hdrawn along line 34. The liquid fraction of one enbodi ment conprises

wat er; dissglved carbon dioxide;. organi c..aci gs.such as,formc¢ acid, acetic
acid, pr opan%eéms'acf?ccfmgﬁ?ﬁ E%Wr?ngbogiéxﬂan (%fi ‘%ﬁ‘e?’ %‘FS%JSP%HM ¥ %ﬁezgmslé?l t form;
aromati c COMPAKMEsH afngMReti40The ligulefratiica A bad epkyaaRat CohRads fhlepam

(typically alcohols, e.’g. nethanol); and other heavy hydrocarbons (e.g. Co+

hydr ocar bonsdissoftedtdagronshieyide; wegdnigedids such ae forone audoasctioaudpropasox naj ority
of the catalyst fines that, are carried in the eactor effluent stream
70058] Acoor e BESHE SerBUReRtEobed tran GrieldHER: AT TR aTs Aoh | over
s enmployed ggiign APGRGAIRNCEyodiiircBNEREH, LAWRNIY JiBShdIeRy Blenhbhuent
streamis intimately contacte %l-.e., di rect exposed 1n a comon vol une,
and not separdbiber Iypvpdhviscabode $eg.i Oed hadrovebbe). Fumbatmerctharngerd with a
guench nedi lf,um in the liquid state. The quench diumis introduced to the
quench t over Tagiongtepdnifefapte s MRty T5BE KABBRLINES Bah dEn eHT AR M HiR bubbl e

poi nt tenper gt ur pemggﬂsrnlggmeffl uent stream dew point tenperature. The quench
mediumis int roguce i'n sufficient volunme to cause the reactor effl uent

stream to noy@sBRpPi dl y Ab&dr@itgl thSoned@NbqIRhBAt ¢{EMD ety Biveitidh, khaknéh
substantial portion of the reactor effluent stream rapidly condenses.
[0059] The q{;é"f‘?éhs gEgHAysy asccorarhgeviseors maedael tower diae rqastor siffusaticed

into the quench devigce a_location.or lacatiqns re the reactor
ef 1 uent st roam FeriRrBhatelRAL nalud R GIE a2 Bt 8 A T i
‘the quench teueie@hs PRILCADtREGRAIVERNt B 4 Gaat Oichehdd )y enth stqRaM as it,

or portions of it ‘including the olefins in a gaseous state, rise through
the tower. [OGE0I e favdctate.ohks qesneh eeadiyn instradeseditatherqugnchdpwrent s to
facilitate at a temperature that is both below the quench medium bubble point temperature
and the effluent stream dew point temperature. The quench medium is introduced
in sufficient volume to cause the reactor effluent stream to move rapidly below its
dew point temperature such that a substantial portion of the reactor effluent stream
rapidly condenses.
10059) The quench medium, according to one method of use, is introduced
into the guench device at a Jocation or Jocations above where the reactor effluent
stream is introduced, such that the quench mediom will fall within the quench
tower and be contacted with the reactor effluent stream as it, or portions of it
including the olefins in a gaseous state, rise through the tower.
{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 liguid 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




intimte contacting of the quench nediumw th the reactor effluent stream or
portions thereof, including liquid distributors and contacting devices _such
as baffles, trays or structured packing. Intimte contacting mﬁﬁﬂﬁ%zmﬂquid
gquerich nmediumfacilitates drawi ng catal yst fines out of the reactor
effluent stream into a free-flowi ng, difute |iquid phase and away from at

| east a portion of the olefins in a gaseous state. The quench tower usually
.also include other elenents, such as ] 9 MAR 20017 -16 heat exchangers used
~to cool the quench nediumthat is recirgulated inta the(ﬁ&gench t ower .

[00611 I n aPpArPFeaness Bwaoai Frohthe IHEnGUBKERTHERM! Ui Paraiiied mie 3he anot her

enbodi ment, .{, ch mediumis a portion of the quench bottons stream
t hat has begn recovered fromthe bottons stream of the quench device 30

along line Pab61lt is hedi patteldr ahddgirhdémeilbquanrhl @ddium d Resdr, exehanger 38
and . reintroduced into the quench device along line 36. [00621 In one

enbodi nent , #8¢hE erbedimest, thaquenrbnodmadiium petisuppl thedueathohgtivinae 32 to

t he quench dgvic . Addi tional, guench di u includes ter at is
free of ot ATt T Als SERPEE B EPTCBRETER: Srapt o Heclisneh Bt ife

stream In @I&Fﬁiﬁe@s. RN rediR@eRHidi: BAY Y6! QABIY il dENTxanaRet BRlhdi Ng agent
and/ or an al kal'i ne agent to the quench bottons stream and/ or quench nedi um

The pH of t mengodwehintetheumenandpyscefalong laboift 6 to about 8, preferably from
about 6.5 tgwiut 7.5, nore preferably abqut. 7. In another .enbodi nent, the
quench medi adj ust &8¢ FHPRAEN, SpITeST 2l ofhe aysnsh - Mo Wpds SRfiedhout 7. 1
or i gher; ey 88 86 ahL YulidiMidic 50, R@Mfiorkl lquenY GRaRS SnpRaker abl y
fromabout 8.57 to about 10.5; nost preferably about 9. 100631 Accoérding to
one enbodi nevdter thitas Gue ot hatbiyttt fans astioe atheh asmpatzatt of3hevtjuénchroolies:s,

typically about I w.%or |less, qoften frgmahout 0.5 wt% or_ |ess catal yst
fines based SHFYR tHeMETHHsINEYNn s PR HE agﬂ@??g@}bé‘i%@% nepiralizing age¥64] There

| s an embodi et RN GO RAEPSEThS GeSR dphRk Sulna BRI N

guench bottons stream er conpti ses about w.%or 1ess, p rably
about 4 wt . %herpH efshe quineh pricihen alxges firomnabboud 1B athouy, YreferablysBomal cohol
(typically neiaeES'd dsur 7.5 more piefesably about 5. 19 another Mhbodnent, the ™

quench medium is adjusted to have a pH of 7 or higher; preferably about 7.1 or

higher; more preferably from 7.5 to about 11; even more preferably from about 8.5

to about 10.5; most preferably about 9. 7

0063} According to one e}nbodiment, the guench bottoms stream has

about § wt.% or less, typically sbout 1 wt.% or less, often from about 0.5 wt.% or

less catalyst fines based upon the composition of the quench bottoms stream.

[0064] There is an embodiment according to any process discio#ed herein-

wherein the quench bottoms stream further comprises about 5 wt.% 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 § 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



stream as the quench bottons stream | eaves the quench device. 100651 There
is an enbodi nent according to any process disclosed herein \/\he{)fhg%?)dma
guench bottons stream further conprises fromabout 0.001 w.%t 5

. W .% preferably fromabout 0.002 wt. %t_o”e}bout 3 WmM.% nore preferably
fromabout 0.005 w.%to about 2 wt.% even nore preferably from about 0.005
wt.%to about 1.0 w.% nost preferably of about 0.01 wt.% organic acids
.based 19 MAR 2001 17 upon the conposition of the quench bottons stream as

t he quench %@5}1 ?%Fcr??}{ogﬁgh Jr Y, nE!Ji]g?tgtgﬁg‘&}fE ¥ € ﬁu%%o;;g%ﬁgm‘ias an

~enbodi nent acco 0 any proctess ose erel wherein t uench:
bottons str dedvet thetdnefickcduvivel ses about 5 wt. % or less, preferably about 3
W .%or less, nore preferably about 1 wt.%or |less aromatic conpounds
based upon @& onmposithesmisoh whodinancscydinedrsnymresss aiscloprd hegeanch

bottons stream I,ea,L es th qu nch device. ,100671 .Therg IS, an .gnbodi ment
accor di ng té‘va]?fﬁ?}“p}g?)cﬁggbi gﬁPrgges CHL, Arer RREPLFT Fﬁ%‘“q@éﬂcﬁ Hot®toms stream
conpri ses abputr:8ilattu % R ol 6SRss, RhGES8RE b1y st 1.8 BE 148 @font RS, nore

preferably about 0.01 wt.%or |less, even nore preferably about 0.005 w: %
or |ess, nosnpoehdy biHey Upesstht hammpettiont afbthe duenet dotbms mireamgsntheont ai ni ng

conpounds, based upon the ¢ osition qf .the quench bottons streamas it
| eaves the Cﬁygﬁ&hbcgmscsér_eam Q%’ﬁéﬂ'@rﬁ)’&ﬂ? -t he quench bottons stream

conprises abghgs10 WoPR QL i% APSmbRLRER %?Mi%ﬁﬁy&rﬁ%ﬁ?ﬁ%ﬁs@ﬁé&ggr e

preferably about | wppm or |ess, nobst prefer etecta

| evel s of niviaganhe qutmhbiongnsaneandmpbasesboupOrl tvhés oolepy prdéferablyof t he
quench bottons streamas the quench bottons stream |eaves the quench device.
10068] Ther ealiodt 87 B d¥ eh MRIe dreferght abay0-Bi oredson s HEEINAY ei n

wherein the r ' ' % Q1

preferably %}g%&%%%t{ \‘/a\i%&)%%)tf%%ghs%?’mn%’lit}?%ﬂe%?%%ﬁo?%%ggﬁgﬂaﬁs d%‘%\?\?ts %/o or

| ess, nost paiebgerakbitainiies sofnhbamdietasidahben | tay edcsnpafsitionl Hfithe gueadbni ng
conpounds, based upon the, conposition of the_quench bqottons streamas it
| eaves the CRREWENH F@amces it lepvehihe gypelidmane., 18 wae GIRREmeB6t he meadly eam

O 559 O BT S 85 By PURHAPLY LIPS W o
less, more preferably about T wppm or less, most preferably less than detectable
levels of nitrogen. containing compounds based upon the composition of the
guench bottoms stream as the guench bottoms stream leaves the quench device.
{0068] There is an embodiment according to any process disclosed herein
wherein the quench bottoms stream compﬁées 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 sulfur containing compounds, based upon the
composition of the quench botioms stream as it leaves the quench device. In one
embodiment, the quench 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 siream 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,




preferably | ess than detectable |evels of sulfur containing conpounds based
upon the conposition of the quench bottons stream as the quench bottons
stream | eaves the quench device. 100691 There is an enbodinenﬂggggéﬁﬂing to
any process disclosed herein wherein the quench bottons stream conprises
about 0.1 w.%or less, preferably about:s0.05 w.%or |ess, nore preferably
about 0.01 w.%or |less, nost preferably |ess than detectable |evels of

_hal ogen (typically chlorine) containing conpounds, 19 MAR 2997 -tg based
upon the conposition of the quench bottons streamas it |eaves the quench
device. | n basdapbadigentposithe dudngheivbtiooomsstremans doRprdssesqadaot 10 wppm
or less, preferably about 5 wopmor |ess, nore preferably_about | wppm or

| ess, nost 9pYiEs-ebemIEaiedingtigie gaenshthopr@s SEER somprispsiabein YWREM cal | y

chl ori ne) i S p L uench

bot tom. ot r SLSulte e TR RpRRSiled Phnt PRIGOTRIBY £ Sobln ot

100701 Ther gends$ @ofcpitdp desie Mand GeREGbRY 16@1ARY ma%@sm?icauy oggekigrei n
wherein the quench bottons stream conprises about w.%or |ess, preferably
about 0.5 wcontaping ewspounds bagsdafpendbe gomaprsittoneiThewuenchrbotiems siraust
preferably |ess than tectable levels of netal ion salts, based upon the
conposi ti on afi&?%“%ﬁ%ﬁ)@ﬁ %@?Pﬁﬁ%vegﬁ?ee%‘fﬁngggﬁmﬁ'eaves the quench devi ce.
Addi tional | ypgtd)e quengfire Q%t%c&héﬁ%%ﬂigﬂosﬁ?fw&sﬁﬁimekéi @n fromthe
al dol condensation of al dehydes and ketones.” [0071] The quench bottons
stream of ovieragniibeignerh, batorsepmant eanpmsea abbatqlivd/Shicquest, segdembllyi on zone

where a phase separatjon occurs between hydr ocar bon phase and an aqueous
phase. In oﬁgoﬁ‘rﬁgdﬂn%rﬂr,]eﬁshé’qr? BURER ]iyq%’f]Ht gge‘ﬁ'a %] ]GFFE)ZWEPT_ “IPd¢at ed at

the bottons jpf ' L I ' el rmed in

t he bottom o? Sttﬁgﬁgg‘gﬁgﬁgc]g\%\gbgpt ega? ]é%;%%#ﬁ) g%dt%gﬁégﬁggﬁg&}%\ﬁ{aé% romthe

hydr ocar bon queastebotidifiy 2featmazin dédves tlanpadchdaticeli deldasedlly,thfiggencd, t he

guench bottgns streamis transported along |i 34 to a.liquid/liquid
separ ati on Jhsbias sysay gemprseAed pileal 28y THIHE AR CPPSISelian Lﬁlfgehg aration
vessel 35 sepanaifesthe hydrocarbon phase and withdraws it along line 37.
The aqueous phase I's wthdrawn along |ine

[0071} The quench bottoms stream, of one embodimeny, is separated in a
liguid/liquid separation zone where a phase separation occurs between a
hydrocarbon phase and an aqueous phase. In one embodiment, the liquid/liquid
separation zone is located at the bottoms of the quench device, Particularly, there
is 3 weir formed in the bottom of the quench device that separates the équebus
phase from the hydrocarbon phase.

16072} In another embodiment disclosed in Fig. 2, the quench bottoms.
stream is transported along line 34 to a Hiquid/liquid separation vessel 35 such as a
tank or drum. The liguid/liguid separstion vessel 35 separates the hydrocarbon
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 alkvylated aromatics. The aqueous phase comprises water,
calalyst fines, organic acids in the salt form, metai‘salts, unreacted oxygenate feed
stream including alcohols (eg. methanol).

|0074] The hydrocarbon phase 15 transported along line 37 and is

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




39. [00731 The hydrocarbon phase optionally conprises red oil (produced
fromthe al dol condensation of al dehydes and ketones) and any ar }
conmpounds i ncluding al kyl ated aromatics. The aqueous phase conprises water,
catal yst fines, organic acids in the salt form netal salts, unreacted
oxygenate feed streamincluding al cohol sy{.eg. nethanol). [0074] The

- hydrocarbon phase is transported along line 37 and is processed according
.to techni ques known in the rel evant technol ogy. The aqueous 19 MAR 2607 19
phase of the liquid fraction is transported fromthe separation tank 35

along line piQse &ﬂo{hw@@ld Facti@t i€ frahEmMeateh thOsphia@bs ik thaloaxygenate to
olefin process is added to the separation tank 35 (or alternatively the

aqueous phas¥. oPptidraligueaeh fropootheniccstiprsaim the oxiygesawdp, olglie prdcessaisi ons

i ncl ude, by of _exanpl e an t b lim¢tation, knock-out. drunms.in the
conpr essi on a\[ﬁﬁgq 19 hgs r%@%‘@%‘&gg (%éwm?}gﬂfyu‘ﬁ?‘[: aﬂg"é’d‘s\f&gf‘sﬁro & ANl um
following the ' e 49 NGIcH16L80ne HRARESHy JOPEES aTfe BRI DOL { 0TS
stream or theﬁgféé{ergﬁ}s]\{\% aese@)z)ﬁ{cﬁe (fueﬂscﬁ@ bot tyorrBQ}Qstrea eun ergges a
heavy fract ilonitat@n kadocls-bep dnBys Heathy forameistomn ittain, Susedeanyigesaté raeshi on
conprising conponents_having a relative volatility less than or equal to
wat er i ncl udPefjuBelUsed CHfomeal aneitmodRlloniye Be fanstis Yokt PIEE Walsth one
enbodi ment the,heavy fraction renoval step is processed in a first
separation stage. The first separation stage separates the agueous phase of

the quench joetijons i nTiee gudnich HotvaRGtrefihact tfNadiRGuaphise I the el
fraction. The first vapor_ fraction, of one enbodi nent, conprises water and
unr eact ed oXAOREtEerBe UNdRIeS adheasy Hepiim wmpval step-nBY Aghvieiadion it is

Addi tionally ny. al dehydes. . ketones or, qQther n - ah sent in the
first vapor F% th @%Cq}g’ C&%@“&H@o‘bﬁ%ﬁ‘? ?t_s%%}% i% Seiféé%ge\%ﬁagﬂgf I?%P a 3?“. grn, or
heavy fractiQfyal @f waeeirRiiEoeh fOat con@BRENS S5HYRT By rediiB@Niofatilidfi UPohe) their
salt form(i.e. formate, acetate, propanoate, butyrate) inorganic salts

i ncl udi ng di Fobadsaentathe fagrygrastior aemborvel ditex isdprocased (in afirsd separatian/st fines

a0 CLeC PR SR B8 AR M SR TP ST e f e R
system bottoms into a first vapor fraction and a first vesidual fraction. The first vapor
fraction, of one embodiment, comprises water and unreacted oxygenate feed such
as alcoho] and/or dimethyl ether. Additionally, any aldehydes, ketones or other
oxygenales are present in the first vapor fraction of one embodiment. The first
residual fraction, or heavy fraction, of one embodiment comprises water, organic
acids in their salt form (i.e. formate, acetate, propanoate, butyrate) inorganic salts
mcluding disolved salt forms of carbon dioxide, metal salts, catalyst fines and
other particulates. According to one.embodiment, the first separation stage uses a
distillation tower, a stripping tower, or ény vaporization system.
[0076) In one embodiment 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 botioms 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 hight fraction removal step.



10076] In one enbodi nent the first separation stage is illustrated in Fig 2.
The gquenched effluent stream passes through a heat exchanger 4%. Ekﬁ heat
exchanger 44 partially boils the quench bottons streamthat i g %MK We 39.
~*The- partially boiled effluent stream pasges through a separation vessel 46
The quench bottons streamforns 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

t he separat j@v7yessel skofighd ionene 48botigesy, tie qientl ®att@tls Wirkdin,2orl thght
fraction renmoval step. | 9 MAR 2901 -20 100771 According to one enbodi nent,
the quench Besogpphateraldhs qeenabheottonfudises. phieseossfa iight fFstae RerBetd ons

stream und oes a_lLight fraction.r t ln o [ , the
light fract ?I%ﬁ ‘ %‘rrS%Ieg%qI"_éjﬁ)m?’ﬁi I‘%%I?ﬁ’@gﬁge%‘v?”’?&aéé?ﬁpoﬁ‘ﬁlrog&rr;g@‘gl ﬁ%?%p. In
anot her enmb@BiBNteméNe stdpdhin braGE enbsBRRNAIhSligh fRéRGeHatvaheepeavy
fraction renoval step. By "light hydrocarbon fraction" it is nean

hydr ocar bongredefies Uidi regvp Xageerarendnad stapaByoritght tiydtocrdon fractien’hiti e
volatility that is _greater than,or equal t ter. In _one enbodinent, the
'Tght  hydr RGP SNOREEOE o T RSP 87 Brietea PTREE P i PEAPES 41 EURRE | eed
(eg. met hanQ)yiad: ' I I des onk LA ‘
oxygenat es, ic%at%%?}%%ﬁil%%g)e%gﬁﬁtﬁqg% t?h\galg?(g%? oﬁgdr oca?ﬁg‘%ﬁ’ fg{regg |ton S
made by any Hydohmibgudrdciomindindestte aae hpt limdted do ntpoltink faeti | (eg.i mathawoit r act i ve

distillation, liguid/liquid extraction, or stripping tower, The ter from
t he quench t?&fjt%hgélog)t PoXvplli as pldehydesakeigngs: ok aUsT BYEFHSS HatBh dffer

separation t eonyY i I -ACt | i : by r:hon
fraction as %FésrctIJssggﬁlggﬁg@\e{?{w@%g&gge@%ﬁéﬁg &Eﬁé&gtagej?q%mf[@%qn{ggﬁ@ 1Bwat er
that is in aheagcepiiadihg dahdiibhoextiatve sitstifiatidigi liqrid/tigeid satetiomukeup and
or cooling tower water nake-up. In one enbodi nent, process water is used as

feed to a SVPRPIBS ¥y FOE vfaﬁeaffrqm e quenph BORIBS stegpy BPurbied AR PIOSRRS|
ducti on. i i ‘ l§. t
e abour | (TG R P Qo 16 RHARG Sithyy TREHR] Moy R Lk vt e

preferably abduscatbodlfradilon%sCiit@lsyslt afdvee B psrdssupaatity baite doposickhton of the

process quality water. 100791 There is an enbodi nent according to any
process di scléSethabisieem acigrigpls sondiiondporess bgilen feed waker srakeyhid ¥es” about

0.1 wt.%or éo%ﬁﬁg t&{f&f\%tgpﬁ%ke*up. In one embodiment, process water 1s used as feed
to a syngas reformer that in tumn produces syngas for methanol production.
{0078} According to one embodiment, the process quality water has about
0.5 wt.% or less, preferably about 0.1 wi.% or less; more preferably about 0.01
wt.% catalyst fines based upon the cbmpesition of the process quality water.
10079] There is an embodiment according to any process disclosed hereinr
wherein the process quality water comprises about 0.1 wi.% or less, preferably
about 0.03 wt.% or less, more preferably about 100 wppm or less, most preferably
about 10 wppm or less alcohol based upon the compasiiioh of the process quality
water,
{0080] . There is another embodiment according to any process disclosed
herein wherein the process quality water further comprises less than about 0.1
wi.%, 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.



about 0.03 w.%or |less, nore preferably about 100 wppm or |ess, nost
preferably about 10 wppm or | ess al cohol based upon the conposition of the
process quality water. 100801 There i s another enbodi ment according to any
~ .process disclosed herein wherein the process quality water furtiigg 203!
““conprises less than about 0.1 w.% preferably less than about 0.03 wt.%
nore preferably | ess than 100 wppm even nore preferably | ess than 10 wppm
met hanol based upon the conposition of the process quality water. 19 MAR
"2007 21 [0081] There is an enbodi ment according to any process disclosed

herein whergheyt he pr | ' : 0.1
W . % pref er@gﬁ) | es sﬂ%ﬁg?\s %ﬁ%ﬂ)&%mgg{ \%{Ce%ctﬁ %ﬁdeanéf%p g%?ﬁ’stf%g‘is g@,{(& an 100
wppm even neh&eintheberaly yudli@s svateh @bmpf seplpdy g abhdut (AL nd 36, qasfeskbypon t he

conposition of the process quality water. 100821 There is an enbodi nent
accor di ng t olesnihapr dows .GF sdlYosedrherdemblynieey dhian 10 WRBesERqEArd ty wat er

conpri ses abou .01 W% or. |l ess r ef er abl bout 10 m.or | nost

b efer ably. AUt Spninat 19 oG g ot BrssB e e cERBRRiGi ofdfe

conposi tion @focéslgcaugyt?c“e‘ﬁ& quality water. [0083] The byproduct water is used
in one enbodi nent of the present invention to satisfy the water

requi renment . |[lWA2pbne enthaeneat gmabdinems ke@biing 10any pryppessadibolosdd hateidg
preferably 40 wt, % or nore, npre preferably 50 % or nore, r?eStb&b
preferably aBBEHETBHRIOGSS UMY &valer4maniIsey abew i Lodkts 26 148 BFEEihout 90
Wt . % or nore t 0, | egl .J.n <t f wat er
requi r ement ?) 'E(h?ﬁ?%@és%%éﬁy@%?{erﬂ@%é%ﬁgﬁgiﬁ?,5 P&%ﬁ?ﬁ?,ﬁ{’ﬁgggmunt of

wat er consuneshpdunds basey @poatie dotnpektion bl Heqaesss Qyaly epseror appl i cations
that consume water wthout recovering the water in the process. For
exanpl e, wat &083F usedhadybuiduelr WEKEJS WEED N PER cPOImERor RS BISHEE nakeup.

I L R R N R L C ]
I n contrast, (ywala@lk 3058l ﬁreﬁara!ﬂ?ﬁﬂ%.%%@%ﬁﬁe,trh@regiﬂﬁa%l}aso 1.YRROMmo, t h vat er
saturated quenched effluent streamor is renoved through the bottons stream
of the quenchgt pefdraldnebert68@am % or more, typically from about 70 wt.% to about 90

wt.% or more of the byproduct water is reused in the process for the water

requirement of the process. By water requirement, it 1s meant, the amount of

water consumed in an oxygenate to olefin process by steps or a;ﬁpiications that

consume water without recovering the water in the process. For example, water is

used as boiler feed water makeup or cooling tower makeup. In each of these

applications, a portion of the water is openly evaporated or withdrawn through a

blowdown and/or leaves the process without recovery. In contrast, water used in a

quench leaves the quench as a vapor with water saturated quenched effluent

stream or is removed through the bottoms stream of the 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 tyj:«ically donot have a water requirement.

j0084] In another embodiment, at least 30 wt.%, preferably 40 wt.% or

more, more preferably from about 40 wi% to about 90 wt%, even more

preferably from about 40 wt.% to about 80 wt.%, most preferably from about 40

wi.% 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 resuls

in a net consumption of water.



In either case, the water is recovered through the water recovery process
described herein, thus there is no net |oss of water. Likew se, use of

- water in water wash systemor caustic wash systens typicall nglg thﬂl:'ave a
- _water requirement. [0084] In another enbodinment, at |east 30 d%
“preferably 40 wt.%or nore, nore preferably fromabout 40 wt. % to about 90
w.% even nore preferably fromabout 40 wt .%to about 80 wt.% nopst
preferably fromabout 40 w.%to about 70 wt. % of the water requirenent of
~process are satisfied by byproduct water. Such water requirenent includes
any use in tieggl ant tRadordiggubtdne EMbAGRRL GRRSHRTIMORIL0M, WaE Qlienckd MAR
2007 -22 100851 According to one enbodinent illustrated in Fig. 2, the
quench bot tierst steam |eeusseiet deparsipavatsebAC \edagelined 48 affion thel jenigudld af t er

the residual ., fractionis,r ved. . The quench bottons . stre is.carried
along line 4aqigngs TEBEYE/ Sglﬁ)d?é‘ﬁ’écé’r Q@E’%ﬁ]é?%a% _8’?‘”‘?‘#1 %aﬁ’]ﬂfe%%ﬁo ot t oms
streamis alcdofafbnfdist! & Lfere SORYSRIRGuckBE bBASHL AheahPRAPTSRL SRy QI T €3

. o
a portion of tﬁée? wat er . | ensatl on causes a phase sepadrati on bet ween

the |iquifiechndeerdh Dbttt shiesmieoiyuifisng peeier ofinbe tergadtdus quench
bottons stream conprising water and |ight hydrocarbon fraction in a
separati on veddensaggn cEnses|q ghasei eparatoR et Tniawbedh quendigboitaes | s

typically us f h_\wat e te r

i qui d/1i qui %I%!& Féa)‘i;:‘ngggfw Any & ﬁﬂ%#\égeé’%o@féﬁ%lﬁt%"ﬁ&ﬁg slteri%%;l}i W M ench
bott oms conphuget REd VIehe hylifocki®eh Uraclitn B OF e&faralital Vdsyel VL. The[ R86dd The
portion of the quench bottons streamthat remains in vapor formis

wi t hdrawn f r evanchéoepacemposing ssdelis Spicaliyngefnl fe gendhowaletipswiter 88 i on
tower 62. Additjonal oxygenates.from an .oxygepate wash.. i.e n_al.cohol
wash, i of ePAERSRSITha KRBT Gt R D n b P SEment iRy fbReh

bot t ons Stre@ﬁ@ncﬂh@ttéhﬂ@oﬁﬁﬁ?iﬁg%@' isTxkh%ﬁfigggg%c&ﬁtquamyt@w 62 separates the

| i ght hydrocarbon fraction rom wat er. By separate, it is nmeant that
at least a nHj086] ty of Thheonateof the qurochléntews istream dhali thialzisami apor ower

bottons stream such.that the distillation t bott ong. stream pr.oduces a
process qual {TH W/a‘f@{‘gréwa %m\ﬂj"? ﬁﬁ?%%?“a?’f&?ﬁeamﬁ AN ‘.“engsﬁ o a distitfation
tower 62, Additional oxygenates from an oxygenate wash, i.e. an alcohol wash,

preferably a methano] wash, are optionally added to the quench bottoms stream

via line 60.
[0087] The distillation tower 62 separates the light hydrocarbon fraction
from water.
10088] By separate, it is meant that at least a majonity of the water is

condensed into a distillation tower bottoms stream such that the distillation tower
bottors stream produces a process quality water and is withdrawn along line 68,
The light hydrocarbon fraction is withdrawn in vapor 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 tark is a separation device. A separation device is any device

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



The Iight hydrocarbon fraction is withdrawn in vapor formfromthe
distillation tower 62 through an overhead stream represented bg | ine 64.
The light hydrocarbon fraction is recycled to the oxygenate t &% SAR#ilA
_-reactor 22, in one enbodinment. In another enbodinent, the |ight hydrocarbon
"fraction is further fractionated into on®or nore of its conponents and
used for a purpose known for such conponent by those of ordinary skill in
‘the art. [0089] The treatnent of the residual fraction is now described

below with reference to Fig [esidual fraction is wthdrawn al ong
line 50 to aﬁ>@§1péqslqigw%1m@ wceﬁ\"ﬁ\m SeHbng demcssand Cglaaifgé% FRARRIYi ce. A

erative dentrly or R P oot AR FERIAGInLS. L kMl %y, 1N
separation d@vwﬁﬁdlﬁmlwdﬁvﬁet tﬁatﬂ@ nekaws C esicandriantd | frstgaliqmdpasiagors  such

as a centrifuge. One separation deV| ce is a settling device. A settling
device is c@#\f‘lw@aﬂés’m@edé\nce@hmm@tom@b@m@ﬂs&elw wag deaen igmseletiedm | i qui d

using gravitational force t0..0n rrb settling device

'S So et od MR B SBing ShEREIRE, SOt aREy i Flhe poff, 25" aniks, “and

~settling pondsse( 0090]%@%1@%&@1&3@@}& %;%?at@d’ %gﬁﬁmrﬁ£sedac,[hrd)m~éaheb§zl rst
liquid streamby settling the solid particles to the bottomof thé settling

tank 70 for rdetigng dbacwirtir partidles olai ¢hepdotivm e§ iandseahngt tahka#l fpaningal |y

clarified residual fragtion., The, at ] east aII i ed r idual
Cratti on'r cemmpe s podicler od paE! bR shrtRg cl@ied sl fafia el o

settling tank 1Z pThsy qvamarr@&g&az%ﬁm&suh Tt HeSsed E&E&%cﬁ:"‘@fﬁi eong | ine

72 or are alterna |ve renoved by any neans novvn Int art. (0091] To
aid in the efdidcpatities anomal senfingataak yAL fTinesofidentratoiecdtalystt fiddsqased

stream a flocculent is added along line_ 71 in qone enbodi nent. Flocculent is
defined as rfﬁ’t”é‘ijrﬁ‘ém alomgdiret’d o 4'F ég?fﬁaté‘ff@jy EFRGVES i apy gReans KRPRR Teffances t he
density diffgrences between the solid and liquid and hence inproves the

sedi nent ati on process. The floccul ent enhances the settling of the solid

particles t@optie bot t'DomidfintheefSeichl tengvhbakeatdlyst Aacofroinnge fitst higaid
enbodi nent, the tine it takes for effectl ve separation with the fl|occul ent

i s about 2. 5SUsals @ Beecpleakis addeds alengiie F o one emhedingnb, Flosgulentisy o
preferably apails 1,3 QQHé}SalPded 1652 ’hqmﬁs bnd solids mixture, which enhances the

density dxﬁ”erences between the solid and liquid and hence improves the
sedimentation process. The flocculent enhances the settling of the solid particles
to the bottom of the settling tank 70. Accordihg to one embodiment, the time it
takes for effective separation with the flocculent is about 2.5 hours or less,
preferably about 2.0 hours or less, more preferably about 1.5 hours or less, most
preferably about 1.0 hours or h?ss.. Effective separation as used herein pertains to
separation of a liquid portion from a solid portion in a Hlquid/solid mixture.
Effective separation occurs when the at least partially clarified residual fraction
~ contains about 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



preferably about 1.0 hours or less. Effective separation as used herein
pertains to separation of a liquid portion froma solid portlor}@a ﬁ
liquid/solid mxture. Effective separation occurs when the atl 3 18
Jpartially clarified residual fraction copjains about | wt.%or |ess of the
solids that were present in the solldllqu|d m xture. (0092] In one

enbodi nent the flocculent is a cationic polyner. Preferably, the floccul ent
is a cationic polynmer selected fromthe group consisting of:

pol yacryam d I I o\ i \ m ne,
and di candi %?%Ine% @Au}rﬁtgéﬁggg OZ%ggg?gAccor‘%&hg%{c%ﬁglﬁ%ﬁé%&%lfgr{é:lr:\ltﬂeat he ratio
of the wei ghis adled than icadedty 81 sehtlade sbiod paeicleei gherdoting eoftdrosessuesdt i s | ess

than the anount at which the ! 9 MAR 2007 _ -24 given flocculent results in
overdosi ng. eXde dpé%sm“g: Fdlagrdenita shaasiinated sudes envates $realded than i s needed

t ttle th d I f t

of 1T occul enlVOPH! 1 ne” akbt JafliysHRHHET ol PP An R RHEhm Mt Wt ol Ty
clarified resdgualdebic@Cb@NIAS 7W LR R EMbsRMeA the ﬁ@ﬁ&xhy eanﬁe&lzﬁaldal ong
line 74. In one énbodinent, the partially clarified liquid fraction is

conveyedht 0 Fettidni lmgsopmgnct;iﬂe s_le_ﬁhyg pendi’ai n?nssmmal'impgrsphé Ipasmi@ncabebe sefjI tled
out in the set n e cul ent optional. to aid in
Che ' sett i nEFiitd SR desefbie P Yot Porsh 9t TeeruieR] BSBUPRALS FE idffed al ong
line 78. Fu or I 76 t hat
consune the E%{r}rg‘gm&ahcdl és{#]efgfipi ggﬁm %ﬁ]g%?dd;eé? P Efaglrg%ﬁ! a:]atd}% gﬂgqgt her

organi ¢ conpbnemrsictdydiving orgmmmmtszzﬂmm e weitlimg, pdrdr 7@ Xlaarpdoasuree hianol and
et hanol . After the settljnﬁ pond 76, the ter,is further processed for
o)

saf e rel ease T80 3K, WRFRNBIBAT sall Ewe Apchany ber reRmisomponsaehais | v
described thg e[]grﬂ%% Glaler “@P %@ﬁﬁ%tﬁ%og;égﬁgpﬁgof OAftEFHEVs%ﬁﬁﬁégbﬂtft fines

and water in"the reactor ef stre uces a quenc fl uent

stream The Qq@ehebhedterdf firtenpraesednvr safé witheintptocassedmrayt alongpnessi ng
the stream Then, as described bel ow, the quenched effluent stream is

washed to refBve acid gasses and alternatively other oxygenates. Foll ow ng

the washingjodoae quenchggde Ghldyailertbd B Bchaor it dreh TR YR eNkE o | "

accor dance
remove catalyst fines and water in the reactor effluent stream and produces a

quenched effluent stream. The quenched effluent stream is further processed by
compressing the stream. Then, as described below, the quenched effluent stream
is washed to remove acid gasses and altematively other oxygenates. Following the
washing, the quenched effluent stream is dried to remove water in accordance with
the description below.

Product Washing and Drving

[0096] According to one embodiment, the quenched effluent stream is
transported to an optional oxygenate wash tower which removes oxygenates 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.

10097} All or part of the oxygenates such as ethers, aldehydes and/or

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



t he description bel ow. Product Washing and Dr ring [0096] According to one
enbodi nent, the quenched effluent streamis transported to an opti onal
oxygenate wash tower which renpves oxygenates by extraction wtRsmnsg]
oxygenat e wash nmedi um An oxygenate wash-zediumis any nedi umthat
effectively adsorbs oxygenates but does not adsorb olefins, relatively. The
oxygenat e wash tower introduces a wash nedium preferably at the top of the
_wash tower. The oxygenates are renoved through an oxygenate wash tower
bottons str @aring tHe dixsygepdie omahlsyept r Bnspoptedarainemvaimene dimethil ¢the, quench
bottons stream faqor processing oxygenate and |ight hydrocarbon renoval.
10097] Al | @fclpashydes P@ﬁ@’%)&?é&?ﬁ?‘ﬁ@“@&&%oa@f@aﬁé’?@?v%ﬂ He Hpaeyesals or

ket ones thagva%%nai ning in the quenched effluent streamare optionally
removed - 25- 2907 during the oxygenate wash step. In one preferred

enbodi nent, |ghagpt hyl @4 hae emp@ahel: A6 nveRtionanaizendie v RAINRE iar e
optionally renoved in the oxygenate wash tower. 100981 In one enbodi nent of

t he i nvent i efdedoylrenurgsnolasreshiewemniag ampydesi{ficentie suhsigntially eedugsh t ower

in an anount_suffjcient tq substantially reduce .oxygenat.e tent. It is
breforod t RATEBRGSRITL WhlrPREACH i SHATEE t5E Mt ads ot Cabfol ar
ratio of oxygerphes Wash ARG dMBhyResie Walie thehih 48 HueSdted &Mudnk QbaRoUt 411
to about 1:5,000 based upon the Conposition of the quenched effluent
stream 10098 kbgttet:1 ol awout 4t5,030 bésedxypgerthae eowpebitine difubre tquenpedched
effluent stream are desirable for reducing oxygenate content; preferably
from about YN §Bbut 1:1, nore preferably fromabout 3:1 to about 1.2:1,

and nost pr ably fif: <1 Loadh 010 cf:?éﬁ'éﬂ%hes of
oxygenat e V\l&lg{)‘lﬁ di urrsmgﬁ%l?m&a éoﬁo?fs?’xg%ﬁ%{ees, aﬁé]rﬁngie]gﬂl g?lt ITes,

het er ocycl i efifwdnt agesn cant ddsivisig oo npdueigs pxvilenate Caniimaprederalily frany of the
precedi ng. Either nonohydric al cohgls or. polyhydric alcohgls can be wused as

the al cohol 22B¥lgthdngboripl; mpre wetmhledrogt 2Bl o b akout ded: hdddigPHanol |
et hanol, pr Q%I%%Y ﬁéﬁ)ﬁ{)&ﬁe‘iglﬂg%ﬁ tqii_sQT.hyl ene glycol, triethylene glycol,
, die

et hanol am n hanol am ne, triethanol am ne, hindered cyclic am nes,
{0100] Examples of oxygenate wash mediums include alcohols, amines,

amides, nitriles, heterocyclic nitrogen containing compounds, or a combination of .
any of the preceding. Either monohydric alcohols or polyhydric alcohols can be
used as the aleohol absorbent. Specific examples of absorbents include methanol,
ethanol, propanol, ethylene glycol, diethylene glycol, triethylene glycol,
ethanolamine, diecthanolamine, triethanolamine, hindered cyclic  amines,
acetonitrile, n-methylpyrrolidone, dimethyl formamide, and combinations thereof.
[0101] The quenched effluent stream that, optionally, passes through the
oxygenéte 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.



acetonitrile, n-methyl pyrrolidone, dinethyl formam de, and conbi nati ons
thereof. 10101] The quenched effluent streamthat, optionally,

t hrough the oxygenate wash tower is typically treated with aﬁggﬁﬁgﬁﬁﬁe
.“wash. (0102] An al kaline wash or adsorbent is used to renove carbon dioxide
fromthe quenched effluent streamin the_jdrst fraction by contacting the
first fraction with an al kali ne wash nmedi um accordi ng to one enbodi nent .
_The alkaline wash nmediumis a nediumthat has a pH greater than 7. Exanples
of such al kali ne wash nedi uns i nclude am nes, potassium carbonate, caustic

and al uni nqgs G esyaluSAe \G2h BRI 6h Rhes B G LRSI B! ecul ar

sieves and nenbranes, particularly ranes fo of “pol ysul f one,
polyimd, rdnyains geenchitdasemoiipeany. &ndn esbbdinose the efladime vBah utdgons
contai ning am nes_and caustic conpounds are preferred, with caustic

conmpounds  bevasgestbe etfhieat with ap alkainggreapyhayme a pid regigshanmgbevkl kal i ne wash
i eI N Y
Stream T doredey o RieB i FEPRE PritoliIdE b BELAS MKERE IR T

an al kal i ne g5t fiR@Meh@Hch8rAoR BIOF 0aREortrha®, pREMHbI: From B L vAGEasdi ng to
one enbodi nent, the circul ated al kali ne stream has an al kali ne

concent r at i oiowf S| wivbe,omere praferrblyr §ber abtyi 2 rvhicabo@bowt Bt Wbt onostbout 5
w.% nore prefecably fr ab 2 W.%¢to about..5 G t referably of
about 3 wt %%ﬁé@%ﬁ’uﬁ%ﬁbcﬁﬁg 8&%%;@%‘%%’10 © CREPSPRER ;g%éhétaﬂ%gﬂ‘? § one or
more of the @hkald HenSRHIMNARA Rhad BREESERLAABO BRI P adilad to the

al kal i ne wash "at hi gher concentrations than is circul ated. Fresh caustic
makeup typi dalthy aficdina veash e ritighat i concerdmatjomsy thian am cafooiated] 5 Fwesh Heosicabout 50

w . % sodi um hydr oxi de based upon the total caoncentration of the caustic
mmkoup. 10 DMLV GADNBE BIPRBHRISE Fesng R0 At O A eald Al and

wat er wash, A I ‘ i bkl de of .
| ess than avgg%tsgfliglggﬁgﬁg%lﬂg?ée%eg?g%? ?/1 eﬁggg%gﬁ}%%gﬁﬁ%%%ﬁppb, 'glkn%? e

preferably. [628% than B wagHedcdflbean dicaxi Wevibg s alkpbine ceshasd twaer of t he
washed effluent stream 101061 The quenched effl uent sfream passes through
an additi onalas & émeemlWQé‘HFTHghﬁ%ﬁéiqnéﬁ“ﬁaﬁogéﬁt‘f?éb%a@m‘%a%ﬁﬁéﬁ Sy8  vater

s_cont act echuutt1a0b e AHEREE 1 i8Rk 350 B mdmeRk By WRShahBPves any

remai ning a I ne
ppb carbon dioxide based upon composition of the washed effluent stream.
[0106] The quenched effluent stream passes through an additional stage of
washing referred 1o as the water wash stage. Water is contacted with the quenched
effluent stream. The water wash removes any rémaining alkaline wash medium in
the quenched effluent stream or olefin stream. The washing step produces a
washed effluent stream that is thereafler typically dried prior to fractionation into
specific product streams. '
{0107} A drving step is optionally included. In this embodiment, a solid or
liquid drying system can be used to remove water and/or additional oxygenated

- hydrocarbon from the quenched effluent stream,

10108} 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 suitabie solid adsorbent.
[0109] Adsorption is useful for removing water and oxygenated

hydrocarbons to very low concentrations, and for removing oxygenated



t he quenched effluent streamor olefin stream The washing step produces a
washed effluent streamthat is thereafter typically dried prior to
fractionation into specific product streanms. 101071 A drying SGeaRisl?
optionally included. In this enbodinment, a solid or [liquid drying system
can be used to renove water and/or additixmal oxygenated hydrocarbon from
t he quenched effluent stream 101081 In the solid drying system the
guenched effluent stream having been optionally al kaline washed and wat er
washed, is contacted with a solid adsorbent to further renove water and
oxygenat ed hydimosraoixothat mayedtyndroally by ednsoved Dy psinglother tiehenatl systeps. on
process is carried out in one or nore fixed beds 6 contajning a suitable
sol i d adsor B&sferablyp o sdsaecst sivslem peedyaemant pbhis dpwentiog Wes srultplg

oxygenat ed r.hon very. | ; ' and . iing
oxygenat ed fgé/%%?%gg ﬁqlggplﬁﬁjggso%g%gﬁggﬁ%@ %rrga%?\rgflgrrllgp%%ﬁ {yh%tr)%\é !riermved by
using other b emtmeg\tdosmsa@r@ocesﬁ’r@fﬁgémraae 1BH 5318 WbeBEntS Y Byewhysgd as part
of this invention has multiple adsorbent beds. Miltiple beds allow for

conti nuous s&pEPkRtENgmohby Hoitetioha theesded spsters iypiealydhad owa bed&hapisapess to
regenerate the solig adsor bent...,.B f.,exanple.,and not by limtation, a
three bed sx)lélfe(?ﬂettﬁf irg%anVPeﬁaosﬁ"Bﬂé %@ét ]ﬁ%ch(%nn%ﬁgd’s ‘ne, one bed regenerated
off-line, angyaythird ﬁfedsge&ﬁ%ta%@&baﬁ- soli@ 1k Monilb @saP R il £dsa@emr hart sol id
or solids used in the adsorbent beds depends on the types of contam nants
bei ng r enovalkdperdsnl theityien @f enstapimstsdfeing oinaledd Momblemitengf examplasmdi ng wat er

and various pgQl ar arganjc conpounds, such, as oxygenated hydrocarbons and
absor bent | is§t¢ a@%oﬂ?% HETHVGRE AT 2 Y4rioys pelar pr’ééﬁp’é’f’{@ésﬁ@, AN

nol ecul ar si n i N0-Sidi Cc Ak Niinadl X8ids egaof these
sieves or nu ?g%aéﬁbgﬁ@ﬁgb%gﬁﬁ fa? gdrTgé’s\r%‘ E s?ﬁ’b@g}{u gg%}?lgjsmgzr éﬁﬂ%’sg to
renove wat ermolasulavesievess 4A maleacelay sizben)ayd edbaiizob-dijchtac aBbdn soritainmge

enbodi nent. 101111 [n an enbodi nent of thiis jnvention, one or pore

adsor pt i on HBEHITESPE ek AteYet OT rWEpl deds hapmeafifierent pscsbiat sglidhore of a
Series arr aﬂ%g&;‘?@\t{\ﬂpgﬁ 2{35}}1 %sbﬁzgli'%eésjt%@'c& W TR Fdd By OB b SR in o MOSt

pol ar nol ec e ea

embodiment. _

{0111} In an embodiment of this invention, one or more adsorption beds
are arranged in series or parallel. In one example of a series arrangement, a first
bed is used to remove the smallest and most polar molecules, which are the easiest
to remove. Subsequent beds for removing larger Jess polar oxygenated species are
next in series. As a specific example of one type of arrangement, water is first
selectively removed using a 3A molecular sieve. This bed is then followed by one
or more beds containing one or more less selective adsorbents such as a larger
pore molecular sieve e.g. 13X and/or a high surface area active alumina such as
Selexorb CD (Alcoa tradename).

[6112} 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.

j0113] 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.



to renove. Subsequent beds for renoving |arger |ess polar oxygenated species
are next in series. As a specific exanple of one type of arrangenent, water
is first selectively renmoved using a 3A nol ecul ar sieve. This ?ﬁﬂg%@Ythen
foll owed by one or nore beds containing one or nore |ess sele% ive
adsorbents such as a larger pore noleculgr sieve e.g. 13X and/or a high
surface area active alum na such as Selexorb CD (Al coa tradenane). 101121

I n anot her enbodi nent, the first bed is a 3.6A nol ecul ar sieve capable of

_ selectively renoving both water and nethanol. This bed can then be followed

by one or nmpyE4l3X or LagHd H@.li&dﬂﬁh@%gﬁ&%aaﬁat&eﬂﬁbiﬁeﬁdisaMﬂﬁo rdfldis3] The
adsor bent beds can be operated at anbient tenperature or at el evated

t enper at ur e waerrfeguiticegnensling siflvent stretiar Thswealer Bodeiintesrts Faydiquid

Regener ati on.0f..t he _adsar ben terials can be,carnied, out. by, cqnventi onal
et hods. | noPUGTIHS Tt FERTBRE AT PR B P ar PRt ol eS|
nitrogen at js £h&yal @%ntaRERSY, MdH R etland] MRBART, 28 [0114] In the liquid
drying system a water absorbent is used to renove water fromthe quenched
ef fl uent sti{@Hf] The Watferabhbtherdielitt sticzam bBerathy stépgof Wasleff ecd idveng n

removi ng water from an olﬁ]fin stream Prefqﬁrabl , the water al@? bent is a
pol yol or am?apdGiEconkatehs letsianme pbgit 10gt vater omoeq prefesy y the

olefin stre e i ' i S , tent that
Pl eos t harb i abdEt 100 Cpath i inglEHRIGRITIELs iy MOwphits The WSO &R T o
and nost pr efehiabl andl @smgt ratucks wdhed dhénsiepmothandd shbsu@tsilngeand dryi ng

produces a dried qlefin streamthat is substantially free of water and
carbon di oxiWAer apd saden d¥édvery (0116] The dried ol efin stream or ol efin

pr oduct str%gu&ﬁegwigrer processed to isolate and purify conponents in

t he effluen ticularly, ethylene and propylene. There are nany
wel | -known nermjery syRieedRed t@efinistidas, andie§oopedoas strbmi, & dudeef ul in

separating olefin(s) and purifying olefin(s) in the Jdried effluent stream

Recovery sydreipssedeincisalpleyandopiify sonmpaeris idhe cfiveat seexmi PRt LG!  a

various sepapahl Qg bEd5idne"#hhR kML veflidbivh - 8lVER O Stechniques
and sequences that are useful in separating olefin(s) and purifying olefin(s) in the

dried effluent stream. Recovery systems generally comprise one or more or a

combination of a various separation, fractionation and/or distillation towers,
columms, splitters, or frains, reaction systems and other aséociated equipment, for
example, various condensers, heat exchangers, refrigeration systems or chill {rains,
compressors, knock-out drums or pots, pumps, and the like.
{0117] Non-limiting examples' of equipment used in a recovery system
include ome or more of a demcthanizer, preferably a high temperature
demethanizer, a dethanizer, a depropanizer, membranes, ethylene (C2) splitter,
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. 35,904,880 (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



colums, splitters, or trains, reaction systens and ot her associ ated

equi pnent, for exanple, various condensers, heat exchangers, refrigeration
systens or chill trains, conpressors, knock-out druns or pots, gﬂg[p?ﬁﬂ;and
~‘the like. 101171 Non-limting exanples of equipnent used in a rL overy
system include one or nore of a denethani%zer, preferably a high tenperature
denet hani zer, a dethani zer, a depropani zer, nenbranes, ethylene (C2)
splitter, propylene (C3) splitter, butene (C4) splitter, and the like.
[0118] Various recovery systenms useful for recovering predomni nately

ol efin(s), pdiefcemadsiugt gnéneh),dé.St Pgtent dloefi R S03Shigh mmtetdisfinsneithgrtopyl ene
and/ or butene are.descr.i bed.] .S, Pat 5,960, 643 (secondary rich
ot hylene  seRepiEaompave Snbicieg: 5203808 (Peare Sy g alseen - 4an
(menbr ane i : 3 (pressure dependent

adsor bents)?ﬁﬁa{sa%lgg?%%\etm %l{@.mg%%gegg@é%ﬁ:%@%gen removal ), U.S. Patent No.
5,904, 880 (rietered Gafchdlyadcetrapingiitogen @ocvetasaemgisake geoduntiome st ep)

U S. Patent No. 5,927,063 (recovered nethanol to gas tur bj ne power plant),
and U.S. PatSSReraRen er 12qcwmiationy of apdropmal  Iyastuctyi r Byprosugucindfiench)

and U S, - ParGrerRaets 088 §8h°ReTlekdntd ik Fioblels Ui BibEred BikiePO%)

herein ful | yorb@eey, B BhiRbIBINS, eli@r @nabylebd IO brdpeRas,adrk YyAeaINPaITtdng nost
recovery systens is the production, generation or accunulation of
addi ti onal pPods insderbyptipe oshne{astuamg/ Bpcesssnivahian aeleneizshon wacsssehe

f d pr. d . Th f i d he Iight ol efins,
lch s et byl BReBisnt (e agel arvicr e EhbqiimBin e BT L gy By e © '
derivative nBiAehktlhiRde QCRSIRSISH Nste. PHoY REmMARL 11RO 1O CASHRS)

Therefore, in the nost preferred enmbodiment of the recovery system the
recovery symbéwncdl potituiefly de sinaopygentiedatolaim sgpsmnarerasswaérpuﬁ; a he |ight

olefin(s) produced partigularly i nate-to-ol efin.process are
passed ¢ hr ot idcton Rt i Binobgs Pk e P R R Siog P raaleRor by br oduct s
or contam na@ise] 101204 cNGilingNek bflfle€ X ARNBMiREmE QRE HP.HBESs IJude
by-products 1 ncl'ude generally polar conmpounds such as  water, al cohols,

car boxyl i ¢ agsnde]lyepdiar spmpomdsosuchxasdesieramteohdls, amtoxplivercids,t etheren

conpounds, arsine, phosphine an . . .
P Carbon oxides, dmmonia ang other nitrogen compounds, arsine, phosphine and

| chlorides, Other contaminants or by-products include hydrogen and hydrocarbons
such as acetylene, methyl acetylene, propadiene, butadiene and butyne.
[6121] Other recovery systems that include purification systems, for
example, for the purification of olefin(s), are described in Kirk-Othmer
Encyclopedia of Chemical Technology, 4th Edition, Volume 5, John Wiley &
Sons, 1996, pages 249-271 and 894-899, which is herein incorporated by
reference. Purification systems are also described in, for example, U.S. Patent No,
6,271,428 (purification of a diolefin hydrocarbon stream), U.S. Patent No.
6,293,999 {separating propylene from propane), and U.S. Patent Application No.
05/689,363 filed October 20, 2000 (purge stream using hydrating catalyst), which
is herein incorporated by reference.
10122] 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




chlorides. Qther contam nants or by-products include hydrogen and

hydr ocarbons such as acetyl ene, nethyl acetyl ene, propadi ene, butadi ene and
butyne. [0121] Qher recovery systens that include purificati ¢8MgJtEns, for
"exanple, for the purification of olefin(s), are described in Kirk-Q hner
Encycl opedi a of Chem cal Technol ogy, 4thsgdition, Volunme 9, John Wley &
Sons, 1996, pages 249-271 and 894-899, which is herein incorporated by
.reference. Purification systens are al so described in, for exanmple, U S.
Patent No. 6,271,428 (purification of a diolefin hydrocarbon stream, U S

Pat ent No. th6,1283r980 c{ipepinmtioig podpl preutadns prepana), thandedves ~ Pat ent
Application No. 09/689,363 filed October 20, 2000 (purge stream using
hydrating c&f&m&thzednwhi ch is herein incorporated by reference. (0122]

rating o d | _ _
chr bon at orl 28R ot st Ay G pER) B BUREARAR, PO, BB R R o o1

ol efin(s) hr¥bngy 4yQEmNProdusial kR &t HPe he8bcAbBL T codyx fing taehs(sar & formed or
produced. Included in the recovery systens of the invention are reaction

systens f oparsoHuesthieg of orpration Bne (oi-ai ndiboarhoni apntameng seeanenin st ream
o a5 Vo O BB EpL Rk e AT b RBb IR R
enbodi ment, shhRneti& %Bné)b{%ﬂ}deﬁgszi CRRAR ¢3 RaaRethoh MRUIITH ny@EOME&EY SYystem

produci ng one or nore hydrocarbon containing stream(s), in “particular, a

t hree or nocentg@aingetreatng iy C3+) hyychaowar Gowriviogt Wicainny massadatirough athi s
enbodi nent, the %+ .hgdr,ocar bon cgnt.ai nin t{,@f{?& S ssed érhro h a first
fracti onati BFFODBnEACHOBRIRY 7978 RPHEENER o) ﬁ"%%go“& &4 hydtocar bon
cont ai ni ng At h ca t.ahni j , t hrough a
second fr actﬁ ?%ﬁg#?%ﬁnb?g%ﬁl&r %%E% ngp‘g%clﬁu erﬁ%% %ﬁ@g@gﬁ)&ﬁﬁ%ﬁﬁgag&

hydr ocar bonbotentsaismingssbutemayl  dFhe bhieme-20rburadienes arsbunatbd drvanes,bend | ncl ude

but enes such as butene-1 and but ene-2, butadi enes, saturated butanes, and
i sobut anes. 04849 The ef fl uent stream renoved from a conversion process,

particul arl yp33) oxygeRgt eehficht ClidinP’ RGERRa oM €3l lbnPiaSoR Bdags, amount  of

particularly an oxygenate-to-olefin process, typically has a minor amount of
hydrocarbons having 4 or rﬁore carbon atoms. The amount of hjrdrocarbbns
having 4 or more carbon atoms is typically in an amount Iesé than 30 weight
percent, preferably less than 25 weight percent, more preferably less than 20
weight percent, and most preferably less than 15 weight percent, based on the
composition of the effluent stream withdrawn from an oxygenate-to-olefin
process, excluding water. In paﬂicuiaﬁ* with a conversion process of oxygenates
into olefin{s) utilizing a molecular sieve catalyst composition the resuiting effluent
stream typically comprises a majority of ethylene and/or propylene and a minor
amount of four carbon and higher carbon number products and other by-products,
excluding water. |

[0125] The preferred light olefin(s) produced by any one of the processes
described above, preferably conversion processes, are high purity pnime olefin(s)
products that contains a CX olefin, wherein x is a number from 2 ¢ 4, in an
amount greater than 80 wt.%, preferably greaéer 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




hydr ocar bons having 4 or nore carbon atons. The anount of hydrocarbons
having 4 or nore carbon atons is typically in an anmount | ess than 30 wei ght
.percent, preferably I ess than 25 weight percent, nore preferafyyp ggp than
20, wei ght percent, and nost preferably |ess than 15 wei ght percent, based
on the conposition of the effluent streamw thdrawn from an
oxygenate-to-olefin process, excluding water. In particular with a

- conversion process of oxygenates into olefin(s) utilizing a nolecular sieve

catal yst c osi:tian the.resultin filent _stream i.gall QNprises a :
- majority 019 H%t’ﬂ%/}ﬁeﬁﬁjee uasﬁé’f E”ﬂ?@%sy%& eta%}ﬁg&ao nﬁigﬁlg}oegfgr%%ﬁﬁ&gfé{ﬁc%g%car bon and
hi gher car b@iuwunber products and ot her by-products, excluding water. -
[0125] The preferred light olefin(s) produced by any one of the processes
ﬁhﬁgﬁrgﬁgi Uea

descri bed bly conversion processes, are high purity prinme

ol efin(s) ucts that,contains a CX ol efin, wherei.n, X i.s a nunber from 2
to 4, in anl%&gﬂount %?P&r WERATONE! fRAchan SYHrEs atgﬁny%ogpé"a[‘%r T$RIHY90 wt. %
nore prefer . s | t han
about 95 v R e R e g R e B T he

ol efins is poéias. aBbyexinme,ghadid HRrdARREIRitens] ahd dtitenease kg tose of the

ol efins acceptable for. one aor nore agﬁ%i cations discussed - below. defin
Product Usemakel 2i5ohelsi hayige Swia (13kemhpr rioaet i 99 8lhist speidiyathandiflew t he

recovery s i ' - I themto
i ghor | val oo ERtTTRE bRl £t BIRE @by AR ERDIARG, GRINEILn 2T
but ene- 2 ar el¢t8ie€l hi;@rogertien AnAGE @bivdrRdi 19 BhitéR- 1l and Bilead 2 pdrdnButarend ot her

specialty chem cals, isobutylene is used to nake a gasoline additive,
net hyl - t - butsyiselethesra fuslit adi ene in a sel ective hydrogenation unit is

converted i ut enesy . and..but ene- ut an i S ly el .
[0127] Non- ﬁl%.?f i ng e%grﬁgﬁ%gggf&?@g%?ioﬁggcg?%}ﬁgt e{xﬁzsat{jgt %&g 1?%6\7\5/9%@/% ue ,
_product s angrodestyeitl édieert@ehni @halghvahvdRe Pirodiied Sndiidd WU Rhiént Rof ent No.

5, 955, 640 (converting a four carbon product into butene- 1&, U. S. Patent No.
4,774, 375 ($88b&FAHeomrHingue clonr 2adiopyPded It dwtaaridyl St Baew Nae), U S

Pat ent 4,774,375 (isobutane and butene-2 alkylated to an alkylate gasoline), U.S. Patent
No. 6,049,017 (dimerization of n-butylene), 1U1.S. Patent Nos. 4,287,369 and
5,763,678 (carbonylation or hydroformulation of higher olefins with carbon
dioxide and hydrogen maki‘ng carbonyl compounds), U;S. Patent No. 4,542,252
{multistage adiabatic process), U.S. Patent No. 5,634,354 (olefin-hydrogen
recovery), and Cosyns, . et al,, Process for Upgrading C3, C4 and CS Olefinic
Streams, Pet. & Coal, Vol. 37, No. 4 (1995) (dimerizing or oligomerizing
propylene, butylene and pentylene), which are all herein fully incorporated by
reference. ' |
[0128] Other uses for one or more olefin products are disclosed in U.8.
Patent Neo. 6,121,503 (making plastic with an olefin product having a paraffin fo
olefin weight ratio less than or egual 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.
05/627,634 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



No. 6,049,017 (dimerization of n-butylene), U S. Patent Nos. 4,287,369 and
5,763,678 (carbonyl ati on or hydrofornul ati on of higher olefins wth carbon
di oxi de and hydrogen naki ng carbonyl conpounds), U.S. Pat ert? 00! 542, 252
(mul tistage adi abatic process), U S. Pateidf- No. 5,634,354 (ol efin-hydrogen
recovery), and Cosyns, J. et al., Process for Upgrading C3, C4 and CS
Aefinic Streanms, Pet. & Coal, Vol. 37, No. 4 (1995) (dinerizing or

oligonerizing propylene, butylene and pentylene), which are all herein
fully incor p%}vrétceﬂmbﬁenaié‘ﬁfeﬁ@ﬁ@éﬂop(ﬁi@?ek@mﬂ6u {(pestomaro-td) nore ol efin

roducts are,di.sclosed . . Pat ent . 6,121,503 (makin | astic with an
gl efin prodtft?gblﬁﬁ‘i‘ﬁ °§°@7§33?:5f%1?1 "‘E%(’J‘g?1 %q%f i H@iﬁ‘f“’ﬁ‘&%ﬁ*‘iﬁi kPfergg‘“l[')et“F\%{n or equal

to 0.05), U tent } ; ti

0 ) 5 {ﬁz%ﬁa ent Noan el %@%&ﬂﬁ%@ﬁg@g&? GrL@TEAR0 %&é;g gaetion

systen), 99/ 18055 publis r heavy hydroé nin the

ef fl uent st raapodimdnt oomnatrhetore gadimoerzaBGT pMO:Q&d 607 7fropudihi sherufugust
23, 2001 and U.S. Patent Application Serial No.. 09/627,634 filed July 28,
2000 (hi gh prardghes. (Besforpaiagmie.dS: ifaiant herbsatien Sraal NooLBGY38238 fil ed

52 nopl | cat | S oi B 2RE0 B RIRLAR Sy hPapbRe AR o8 “cotone
co-fed) (Puf@iBoption NelyneR2 dskses iMRivale saffion! badieHagé, ikl biase

i ncorporated by reference. (0129] In another enbodi nent, oIefinés) pr oduced
are direct edandoa high-pigssureptogeisnens comhmaten thwreofp dlaytimidthaprclmegiveesses

f duci i | yol ef i . (.S f | e, . L t ent
nopl Lot 1 on Seatase REa sBEmase bl et iy b5 FRsg blstint el FeSthae sl ful 1y
i ncor por at evaBYcﬁar af BhORaE or HOdABe. PRLVARLZA5] QRoREQS CSERAE | 1R UAG:-

sol ution, gas phase, Slurry phase and a high-pressure process, or a
conbi nati on tihetepfexaPgitsi dedcabed/ ipr bkefolkaving &).Sgdstephal¥es. 04,543,89Yrry

phase pol yneri_zatiaon of..0 r 0 in(s) S f i i's

et hyl ene or 6r5§gj|9§m§6%@45§N§P31§343i%0r#ﬁ%@é;ss%g(gq’%ﬁu%é?@ﬁ%‘geiﬁggﬁﬂl mting
exanpl es deserg i b4 1qP : 588, 790,
5025, 670, 5 307 a%s LR s S  R S e
5,462,999, 556t6,86hndEATY{242 208, 165, 8182 B2CEP; 875 8%, GBBaRE-B51712, 352

d 5,763,5 EP-A- 0 794 200, EP-A- 0 802 2 P-A2- 0 89 0 d
Eg_ B- 0 %%4 %E? descn%e gas phase poymenl?zatmn pmcesses'%.’s. Eatent 08 3,2438,-1 8 an

and 4,613,484, 6,204,344, 6,239,235 and 6,281,300 describe slurry phase
polymerization processes; U.S. Patent Nos. 4,271,060, 5,001,205, 5,236,998 and
5,589,555 describe solution phase polymenzation processes; and U.S, Patent Nos.
3,917,577, 4,175,169, 4,935,397, and 6,127,497 describe high pressure
polymerization processes, all of which are herein fully incorporated by reference.

{0131] These polymerization processes utilize a polymerization catalyst
that can incluode any one or a combination of the molecular sieve catalysts
discussed above, however, the preferred polymerization catalysts are those
Ziegler-Natta, Phillips-type, metallocene, metallocene-type and advanced
polymerization catalysts, and mixtures thereof. Non-limiting examples of
polymerization calalysts are described in U.S. Patent Nos. 3,258,455, 3,305,538,
3,364,190, 3,645,992, 4,076,698, 4,115,639, 4,077,904 4,482,687, 4,564,605,
4,659,685, 4,721,763, 4,875,359, 4,960,741, 4,302,365, 4,302,566, 4,302,565,
4,302,566, 4,124,532, 4,302,565, 5,763,723, 4,871,705, 5,120,867, 5,324,800,
5,347,025, 5,384,299, 5,391,790, 5,408,017, 5,491,207, 5,455,366, 5,534,473,
5,539,124, 5,554,775, 5,621,126, 5,684,098, 5,693,730, 5,698,634, 5,710,297,



634 421 describe gas phase pol ynerization processes; U. S. Patent Nos.
3,248,179 and 4,613, 484, 6, 204, 344, 6, 239, 235 and 6, 281, 300 descri be flurry
phase polynerization processes; U S. Patent Nos. 4,271, 060, 5;Ubﬂ%@@%,

.7 5,236,998 and 5,589, 555 descri be solutigg phase pol ynmerization processes;
and U.S." Patent Nos, 3,917,577, 4,175,169, 4,935,397, and 6, 127, 497
descri be high pressure polynerization processes; all of which are herein
.fully incorporated by reference. (01311 These pol yneri zation processes

e DR, FArh 00 LA PN, 37RRL70 0 TSNS DidiedRr et on

of the nol e_cUI ar “sieve 1'Scussed aljove wever, e’préferred
pol yneri zat bgn7gapakyayaos! 6,550986 andl §G52N 40N & Which | drd Srekip Sl -

net al | ocene, netall ocene-type and advanced pol ynerization catal ys?s, and

m xt ures t hé&cegforatpibhy réferien¢aag exanpl es of  pol yneri zati on catal ysts are
described in . Pat ent S. ,3,258,455 305,538, 3,364, 190, 3,645,992,
4,076, 698, A‘?‘liii‘g, 639, ?JA,H'I;I‘OF?@BN , ﬁ%‘?’,%?,ﬁ‘e4,¥§%9&?‘66%‘f€“ﬁﬁ? 6BYPRESS A, 721, 763,

4, 879, 359, 741 > ,
4 174 532, §o3grebevilecilSt Oitor foieals) ithe Dlsdits of s hobiRgygtion
5,347,025, 5a3B4t 2@%em Sn38 holferizatid 8eQld, 16 paBic@ @R &, #hbbe P6BmeD, 534, 473,

5. 539, 124, 5,554 775, 5,621,126, 5, 684, 098, 5, 693, 730, 5 698, 634, -5 710, 297,
| 9 MAR 2007rodugisy whemeiythe ons oragopssaletin(sy bavingheemsmads by renvarting an 209

5,770,753 a 7 752 .5, TA7: 40 1,94 : , 146, all
of which ar gﬁﬁg?léi%%ﬂ?%ﬁr{y gﬂf‘;’%%%?}pglr%gllgeﬁ Z%émr%e%erz %r%l?egflyp?oi’g%?% Sgegéf erred
enbodi ment, chlaBsPresPoiitibAYeThe QirefeadPr paigmetzation| pideEdszisng gdsopras of one

or nore olefin(s) in the presence of a polynerization catalyst systemin a
pol ymer i zat iPehmesizetor presepr suliee legseobe ophe alfingtirs eyherdedylene Wierein t he

one or nore fin(s) shavin ' .Cconyvent i n .alcqhol

particul arl f%ég%aehg%] d rgf%%:lgetggﬁﬁqgm?%ﬁnggoﬁ %Jgs-t %@%?eac%@?mseﬁ eve

cat al yst conpasiidcesd cathR: RYaEAS I Bl tpiol smRIdidatt Whe PARKRRE MStaflo@de phase
pol yneri zation process and at |east one of the olefins(s) is either ethylene

or propyl efétalysheysisreeenpiiiey asHpPqsb laypeipiiocsne enmetstlacsnsttyrs/eamepaing a

cupport o0 TR o5she 2balaabH bl 5 AIRCELBSRlg oo o

et al | ocene-aype 66 MPUBSnbination thereof, and most preferably the activator is
alumoxane. |
6133} Polymerization conditions vary depending on the polymerization
process, polymerization catalyst system and the polyolefin produced. Typical
conditions of po]yﬁnerization pressure vary-ﬁom about 100 psig (690 kPag) to
greater than about 1000 psig (3448 kPag), preferably in the range of from about
200 psig (1379 kPag) to about 500 psig (3448kPag), and more preferably in the
range of from about 250 psig (1724 kPag) to about 350 psig (2414 kPag). Typical
conditions of polymerization temperature vary from about 0°C to about 500°C,
preferably from about 30°C to asbout 350°C, more preferably in the range of from
about 60°C to 250°C, and most preferably in the range of from about 70?(3 1o
about 150°C., In the preferred polymerization process the amount of polymer
being produced per hour is greater than 25,000 lbs/hr (11,300 Kg/hr), preferably
greater than 35,000 Ibs/hr (15,900 Kg/hr), more preferably greater than 50,000

Ibsfhr (22,700 Kg/hr) and most preferably greater than 75,000 Ibs/hr (29,000
Kghr).



and an activator, preferably the activator is a non-coordinating ani on or

al unoxane, or conbination thereof, and nost preferably the activator is

al unoxane. [01331 Pol ynerization condi ti ons vary dependi ng on t{emAR 7007

‘pol yneri zation process, polynerization catalyst system and the pol on efin
produced. Typi cal conditlons of pol ymeri3ation pressure vary from about 100
psig (690 kPag) to greater than about 1000 psig (3448 kPag), preferably in
.the range of fromabout 200 psig (1379 kPag) to about 500 psig (3448kPag),
and nore preferably in the range of from about 250 psig (1724 kPag) to
about 350 pilig4] 2414 Kbhagplyn®yppreucedionthetiobyrserofatipo lpyrmssies descoibed

about . 3500, WL 5 Be ARy 1o, deREY RpEIOTEr S atou: PHOEREE 3986, and
t f el h
or ot efr ol pol Rt PR St A e DB pyRRr Ui BREr g St e per

hour is greada;m}ymhan 2%he 0R0pYibsé-hased 1301 306rs Koolinded by ehermimyerigtient er t han
35,000 I bs/hr (15,900 Kg/hr), nore preferably greater than 50,000 | bs/hr

(22,700 Kgl RFPCsRt IRBBEE pilestiar BODrogyleat.clsolRils FOLIOBYIFMs / HRCEStio00
Kg/ h s/ #REC g
)1 e A TR el L e 2o o

el ast oner s, |@I3a$t oner S“yf)hhghthydﬁssjakéﬂ POWMRENWABNE,dehSVy GeRs tatge of
polyethylene pol ypropyl ene and pol ypropyl ene copol yners. The

propy! ene- lbé@éuoﬁlég/ym 8. 96@6&1“@@&12}';1 a&'ﬁ@gmoﬁww »eighd o npmbere@meu ncl :Jde

tact { act ,
Sha pr opy ! eircnE e BRkAGE BrESR Bl B w50 ek frea 3 ML 0P e
based pol yﬁ%ﬁn&%‘\éﬁ cﬁ:&ﬁﬁggﬁfmy Qutn@ﬁ h@RAE2)0ds méiﬂi’ed%}gm&-ﬂ@zﬁ-ﬁ7 g/cc, a

wei ght average nol ecul ar wei ght to nunmber average nolecul ar wei ght (MN/IVh)
of greater tihdhe Bnge frona%ﬁmdgmnas W66 slgreig, byngjeindepertimed? /680 (21 is

h t h d.b T, th
From 0. 01 agPrEwe BV fov0Nag AT af it Huek i 1o ApaBtrEh  pigg'ars " ' 79°
neasur ed by fRa] Mebrel 238255 mg; ;&%ﬂ?ﬁe&ekﬁﬁﬁ gohan 25, alternativel y a
121/12 of fromgreater t nore preferably greater than 40.

[0136] Poiymers produced by the polymerization process are useful in
such forming operations as film, sheet, and fiber extrusion and co-extrusion as
well as blow molding, injection molding and rotary molding; films include blown
or cast films formed by coextrusion or by lamination useful as shrink film, cling
film, stretch film, sealing films, oriented films, snack packaging, heavjf duty bags,
grocery sacks, baked and frozen food packaging, medical packaging, industrial
liners, membranes, etc. in food-contact and non-food contact applications; fibers
include melt spinning, solution spinning and melt biown fiber operations for use in
woven or non-woven form to make filters, diaper fabrics, medical garments,
geotextiles, etc; extruded articles include medical tubing, wire and cable coatings,
geomembranes, and pond liners; and molded articles include single and multi-
layered constructions in the form of botiles, vessels, large hollow articles, rigid
food containers and toys, efc.

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

linear alpha olefins, vinyl acetate, ethylene dicholoride and vinyl chloride,



101361 Pol yners produced by the polynerization process are useful in such
formng operations as film sheet, and fiber extrusion and co-extrusion as
wel | as bl ow nol ding,.injection nolding and rotary nol di ng; fi §§$AR81Tude
“"blown or cast filnms formed by coextrusion or by |amnation useful as shrink
film cling film stretch film sealing*ritlms, oriented filns, snack
packagi ng, heavy duty bags, grocery sacks, baked and frozen food packagi ng,
. medi cal packaging, industrial |liners, nenbranes etc. in food-contact and
non-f ood contact applications; fibers ,|nclude nelt splnnln sol ution p
~ spinning an %’EWZEW»CF\}W ?"Ieb‘e‘if’d%p?@?}?t‘%ﬁgmpﬁy gechal.rpcreiipe AllGrchigifenoven for m
to make fil C;

ext ruded ar Py ErSRE PR e o TR E R T b e SR AThiAR, o

geonenbr anesq,m@glghdo@aﬁrg @Mﬁﬁen@gﬁb ge;elbatr yldned.es i nclude single-and multi-
| ayer ed constructl ons in the form 0 bot t | es vessel s, large hol |l ow
articles, gt Ibegsd YEaE iepargion etc. [01371In addition to

pol yol ef i ns rous, ot h r oI n der rodu rmed,fr.omthe

ol efi n(s) Eﬂégg?ed aliy? Eit S%ng @é“g |’Bé’c°)e‘§ﬁ'o@§ YIRS cul ar |y
the conver spppoRLERESEES, smre m@ﬁehﬁ&baﬂtrys;édte @E@t@@%@ﬁ% AlstaMif, Process.
These 'incl ude, but are not limted to, al dehydes, “al coho dcetic acid,

| i near al phaumlweftem bav:mg)gbedtcsaht:epeﬁomwmﬁé)rdhcbmiv@rmmfandhwmy«b

chl ori de, 1? %}/AR 007_. -35 e {abenzene ﬁ‘{al ene o i.de, cunene,. i sopropyl
al cohol , BitepIRiing| Fon exapinds.it "epmcﬁtsob’ﬁte% Iacsi‘%)’reusém'é&t‘élm

et hyl ene- pr $nolBhr lonitrile, and. trlmers and di ners of

et hyl ene, p?%%%/] ﬁ’eﬁﬂgggg 1enes%g;ﬁ["j)sée of Process Water in Catalyst

Prepar ati on{Qi39881 | nﬁaﬂtﬂﬁtdﬁtﬁny erbaitirn®itely, tthe poosessateticrused itisthd i n the

synthesis of nol ecul ar sieves, such as SAPO nol ecul ar sieves, to yield a

hi ghl y crysﬁ’éﬂpﬁtaﬁén of g fp@naed FHAlYSHeRrIRRy o F Gt SEaple: e apeess WakEe for t he
conversi on wat er may
bo used n SN DRAN (O spisy Wil FhP anbBl o E e ord e B C1s01
Addi ti onal | yxwudapdst ernati vely, the process water is used in the preparation

of a fornul ated cat al yst conposition. For exanple, the Erocess wat er may be
used in thel@A0hy dryi W‘éﬂﬁé@@"aﬁdl’%]”eﬁ?méla‘te&fl%t”ﬂém Gi%‘?féﬁd?féif’ﬁigepare

with reference to the following examples, which are intended to illustrate specific

embodiments within the overall scope of the invention as claimed.
EXAMPLES 1-4 | ‘

10141} Example 1 is a control sample using demineralized water in the
synthesis and final washing of EMM-2 {an intergrowth of SAPQO-34 (AEI) and
SAPO-18 (CHA)) molecular sieves, In each of Examples 2-4, process water from
an oxygenate to olefin reaction system was used as the shirrying (gelling) agent
and/or during final washing of the EMM-2 molecular sieves. The process water
was derived from the bottoms stream of a condensate tower, e.g., the separation
unit 46 shown in Fig. 2. The process water had a conductivity of about 600 uS/cm
and contained the following trace elements, 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 charactenistics of the molecular sieves synthesized in Examples

1-4 are provided in Table ], below:



extrudates. 101401 Thi s enbodi nent of the present invention will be better
understood wth reference to the foll ow ng exanples, which are intended to
illustrate specific enbodinments within the overall scope of the HATVERL | on
.. as clained. EXAMPLES 1-4 101411 Exanple 1 is a control sanple using
denineralized water in the synthesis and®final washing of EMM2 (an

i ntergromt h of SAPO 34 (AEl) and SAPO 18 (CHA)) nol ecul ar sieves. |In each
.of Exanples 2-4, process water from an oxygenate to olefin reaction system
was used as the slurrying (gelling) ,ggent and/ or during final washing of
the EMV 2 nol ecul ar sieves. The proc Bledater  was derived fromthe bottons

streamof a condenlﬁﬂﬁ@mt,ﬁvggve Hhesil g?”ﬁ%g &%%%?Egymr#lesélp shown in Fig. 2.

The process water d a conduc | VItY contai ned the
fol |l owi ng EQQ]QF(E| ements] basegepr @I@gaﬂﬁhﬁﬁn WEIS] QiryRk t He wggg%ss wat er :

Fe: 0.04 p 0 F 4 pmi Cr 02 wppm
My: 0.01 w pnmNOand CQ@ ﬁ%}gg}i vNéféi‘n Wp(grfb The char cr%lygrl t| céﬁigg ! t hg
mol ecul ar peves—syAt-Restred-Ha ._;urrﬁ-l-uesm%—él» f- G- S eht-rta-el |
bel ow. 19 VAR 5997 - 3628abl d BO Nol ecdPar Si pUETENETIFES] DIMAFANERT) 5t i cs
of Exanpl eg(gongrol) L - - -i- Exanple Gel ateqy ystial | iWaiet on |
Sl urrying sh2ng | No. OGOrrp05| t3i0on T T16E) AgeDembgeslized(|Itrbdds@ Wt [1 0. 20
-30 165 Defrineralipged Dem nerjalized (control) WatefesVatgr 2 0.20 30 165

Dem neral i eéd ProceSsS ygger e | 3 0153 10 18R BLOGERS hshaaigier alized
Water 4 0.11 10 16p Process Water {Process Wateér ¢

Water
4 0.11 10 165 Process Water | Process Water
[0143] The so-synthesized molecular sieve was characterized by DIFFaX

to determine the CHA/AF]I ratio. DIFFaX is an X-ray diffraction calculational
technique for determining the CHA/AE] ratio. The catalytic activity of each of the
thus synthesized molecular sieves for converting methano! to hght olefins was
analyzed in a tubular microflow reactor, through well-known techniques. Prior to
testing, the molecular sieves were calcined to remove the organic template (5
hours in N, followed by 3 hours i air ai 650°C). For each example, 20 mg of
calcined molecular sieve was admixed with 60 mg of SiC as an inent. 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: (a2} 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); (¢) the
weight average selectivity of ethylene (C;); (d) the weight average selectivity of
propylene {Cy7); () the weight average ratio of ethylene to propylene formed; (f)
the weight average selectivity of methane (Cy); (g) the weight average selectivity
- of propane (C;%); (h) the weight average selectivity of Cy4 compounds; {i) the
weight average selectivity of Cs* compounds formed; and (j) ﬂle weight average

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



[0143) The so-synthesized nol ecul ar sieve was characterized by D FFaX to
determ ne the CHA/ AEI ratio. DIFFaX is an X-ray diffraction cal CL§|[ i@@gl
Vi @fgo ach

technique for determining the CHA/ AEl ratio. The catal ytic acti

- of the thus synthesized: nol ecul ar sievessfor converting nethanol to Iight
ol efins was analyzed in a tubular mcroflow reactor, through well-known
techniques. Prior to testing, the nolecular sieves were calcined to renove
.the organic tenplate (5 hours in N2 followed by 3 hours in air at 650C).
For each exanple, 20 ng of cal ci nedyypleggul ar sieve was adm xed with 60 ng
of SiC as an inert. The adm xture was added to a tubul ar m croreactor and
heated to 475C. Met hanSummery gaSstalytichkaigty efExamplepi-dact or at a WHSV: of
100 hr'' anRé—at eSOl ' F2ecdeRag) R e—Gat-alyti-6—pati-6f MaNce
of the nol er%i af DErel, NGBS | B9Far :gyf rre§§ rli Gig: C'g‘) t ke cubtifcali ve
Met hanol  Cdriver | 8 pkigeG am ™t |3 TenvePs, tT’ﬁeA’J n’ﬁ%’nt f rEthandfr
converted rormal ] zed BY°t he anou i eve present); (jb) the weight
aver age prime—eretta-se Wti"i*‘rg-P* zemmeforpoyomnctor Bommaci iRt E b AR O fee=Seteetd Vity
of ethylen i(02 TM(Od the V\se?lVZ t| %Ay é"&éé *‘g‘l“’%ic RvaRE a1 ﬂé%réi%n«ab?&r ; (e)
t he wei ght [@ver a@g0r atl.© of | Bt8ay hy 643 ehd for-1ed;1566) 488 he 2@ ght
aver age seligct i VI¥3¢ ofl.het halldS(IGE¥S | @432 | Réthwl &ht | Bdleridd @l sél2éct 20 t of
propane (C39; [W25t h&-&wei ght?-3dverdfe 3663 e8FT4/( 1§2 of 0-84 i[do®PoUIRbs] 2¢8) it he
wei ght averlage selectivity jof Co+ conpounds forned;{ and i(j) the vv(?i ght
average setecttvrty-of—ctoke—firese-resut-ts—are-stowrrr—Fabte—tt—betow. 19
MAR 2007 .37. Table Il: Sunmary of Catalytic Activity of Exanples 1.4 Ex.
Di ffax CMPSoPR C2° GhdCHhiaCly GRbfA ICEho KBt NFO Gibdest Olgieicdh o wt % C3
Wt % wt % wt % Wt %Wt % AElI sieve) ratio 1 70/30 17.1 °72.67 32.11 40.56 0.792
1.83 1.39 15%uBeesdfuBgugedih thesyiOish dfEMM2 Bde@dar8iets. (Y8 wothpuchavigyd 1. 16
15.56 4.82 2.68 3 72128 30.7 73. 7%%2. 46 4)1 3?} 0,786 1.83 0.41 15,91 5.21
2.04 4 75175"eBpUEe pEe pmqalyyst peripgmancey Hi)) vgHhont 3 peggisginepasyon they

DIFFaX CHA/AEI ratio; and (iii} without impurities. Further, these experiments

demonstrate that significant amounts of sodium can be present during the EMM-2
sieve synthesis. |

{0145} Also, it is now expected that process water could not only be used
in sieve synthesis and washing, but also in the preparation of the final catalyst.
Thus, OTO process water could also be used in the spray drying process and in
catalyst extrusion to prepare extrudates. It is 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

{6146} In another embodiment, the process water is used to produce
chemicals by hydration of unsaturated hydrocarbons. Optionally, the hydration
reaction comprnises 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



10144] The data in Table Il shows that OTO process water can be
successfully used in the synthesis of EMA 2 nol ecul ar sieves: (i) wthout
having a negative effect on catal yst performance; (ii) wthout ﬁ%ﬁ@aﬁ%e
“inmpact on the DIFFaX CHA/ AElI ratio; and (iii) without inpurities. Further,

t hese experinments denonstrate that signidgicant anmounts of sodi um can be
present during the EMM 2 sieve synthesis. 10145] Also, it is now expected
that process water could not only be used in sieve synthesis and washi ng,
but also in the preparation of the final catalyst. Thus, OTO process water
could al so Q@pﬂ??ﬂakﬂhéib%rcﬁ"&’é@}y A Y itAEk10 RE 8fcead hililing Crakial d4sdly®dir usion to
prepare extrudates. It 1s al so now expected that the use of O process

wat er i s noebdul flt eat. t AlEMMIPelgy e Heslrgicputeat ot caDTlisss dbe dydmtiorol coul d be
used in general for SAPO as wel | zeolite .gynthesis .and/ or

formul at i onﬁ‘é‘ff“’r dgiﬁﬁ‘?fb‘{%?io?gpr‘ﬁggs@ eF‘c’anord’ﬁ © R T558h BRBEksses
10146] In a : j : C i ;

chem cal s b%q%%pg??gﬂ%oﬁ 8&%:31%1% Ek@%o?%g y r’%%?f%%r@&%%ﬁi%ﬁgﬁ‘%ggﬂgﬁ%

hydration pedolictyl kaops (MEK) theuthsatidehidon of acetylene to form
acet al dehyde, Preferably, this reaction occurs at about 20 bar, about 200C
and about ~ al®t4¥i ol ar B @eHhepfembogiapnl Progest yralee from @y RAQ versiont he

hydration r i I . i 3 /| £eth Thi s
reacti on pr orde yARARGh SRR 4F Bhetlhy BindhBIAERE, bR AhBta, L0,
200C and at (ghOpprodesdesl PB @Bedcabiion of MEpRIcets) s@t Ky Mdissermd| bed Wal.i vel y,
the hydration reaction conprises _the hydration of propylene to formIl 9 MAR

2UQ7 ~ _38 i depeopydusatieloniganisy cEkeminiry, i Yerlag e b7 8pr BRes®-84.i 1 i zi ng
i t al . _abgut bar ., Al t i vely,,th drat | i
Conpri sos. t HaterivaB B 97O b ea,@lop s 0niSiden e SolE Waler B le P °C aci

or trickle hedwh gyshm oRidaliys tonveidEbNAeihBE Yo adefigerlty et RcrhiAmLdfON
conprises the hydration of butadiene to nethyl ethyl ketone (‘MEK) or

but yr al dehydiis PIOE4S 15ep d?-aﬂ?%m@nﬁﬁbﬁ;%mepfm@wf Rrgenict (Eibmiafﬂ}%ﬁll' IO )
ol um car BEE Qi 1978c8sAE TRE P aRHE IS Brtushf Shtoy i PUdEel® coa™R"

Vi ssermel , t@Béektdtishyde, again optionally using OTO derived process water.

0148} In one embodiment, the OTO derived process water is directed to a
steam cracking system. Acetylene production in steam cracking can be
maximized, if desired, by increasing the severity of the steam cracking process.
Thus, in one embodiment, the invention includes increasing the stesm partial
pressure, which should lead to an increased production of acetylene. That is,
acetylene production can be improved with a greater steam partial pressure and/or
at higher temperature in the steam cracking furmace. In one embodiment, the
- stearn cracking system comprises a severe ethane steam cracker or a specially
designed gasoil steam cracker. In this embodiment, the effluent stream formed in
the steam cracking system optionally comprises at least about 10 weight percent
acelylene 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 imited
to drawings is intended to illustrate one or more embodiments of the invention and

is non-limiting, While the invention has been 1llusirated an described herein in



Arpe, Industrial Oganic Chem stry, Verlag Chem e, 1978, pp. 83-84.
Alternatively, the OTO derived process water is used as coolin t ?in t he
wel | - known partial oxidation conversion of nethane to aCetyIég@mﬁﬁgﬁ a
description of this process, see K Wissernel, and HJ. Arpe, Industrial
Organic Chemistry, Verlag Chem e, 1978, ;9. 86. The acetyl ene thus produced
optionally is hydrated to acetal dehyde, again optionally using OO derived
process water. 101481 In one enbodi nent, the OTO derived process water is
directed to a steamcracking system Acetylene production in steam cracking
can be maXidmhZ 8fhnelfivaRSidsSRaru%, LRELEARLMhSINRINEY S Wil b hpddie 36 eam
cracki ng process. f%us, n one enbodinent, the invention Includes

i ncreasi ng tersheafmophndry alkill g ebs wrie thawhbe hneihtoh dzh dad usal anoibrer eased
production of acetylene. That .is, acetylene production can be inproved with
a greater steERfParYihel merdaiens apddnprovesenty Ghdr pafruibatiderying he st eam
cracki ng fu%gﬂg ES&ﬂm%E%e%ﬁPQHLEPnt’ the steam cracking system conprises a
severe ethane steam cracker  or a specially designed gasoil steam cracker.
In thi's enbodi ment, the effluent streamfornmed in the steam cracking system
optionally conprises at |east about 10 wei ght percent acetylene and a
substanti al anobunt of ethylene. Optionally, a solvent, e.g., N

met hyl pyrrol i done or dinmethylformam de, is used to extract the acetyl ene
away fromthe ethylene and ethane in an acetyl ene recovery unit (ART)).
Alternatively, the acetylene or acetylene/ethylene mxture 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 nents of the
invention and is non-limting. Wile the invention has been illustrated an
described hereinin 19 MAR 2007 -39 terns of the advantages, features, and
applications disclosed, it will be apparent to a person of ordinary skil

in the art that the invention can be used in other instances, O her
~nmodi fications and i nprovenents can be nade w thout departing fromthe scope
of the invention. 19 MAR 207 -40 CLAI M5 '



We claim 1. A process for converting oxygenates to one or nore olefin
product streans and recovering process quality water fromthe PR QSRR II07
conprising the steps of (a) providing an oxygenate feed streamtd an
oxygenate to olefin reactor; (b) contactiy the oxygenate feed streamin

t he oxygenate to olefin reactor with a nol ecular sieve catalyst to produce
an effluent streamconprising one or nore ol efins and byproduct water; (c)
separating the_b duct water fromthe effluent streamas a quench bottons
stream (d) szgéiﬁhgng the quench bottonms streaminto a |iquid hydrocarbon
phase and an aqueous phase, wherein the aqueous phase contains solid

catal yst fineypamihcl es; (e) separating the aqueous phase into an overhead
vapor stream and a bottons residual fraction, the bottons residual fraction
containing the solid particles; (f) sending the residual fraction to a
settling device tolrenpvhPrasessigr Penvesing oxyeenalestaPnegy mese sledin mgdwitocess

quality water fr , r f i wher ei n
a partially CF%?%QI %@%@%\%&E@%%%%é@?@% @g&r%&@gﬁ%@?,%&%hg&bﬁ i ng
device. 3. Thaepyefess of claim2, wherein the partially clarified residual
fraction is sent to a settling pond. 4. The process of any of the preceding
cl ai ns, wherein at @easPrevidipsanioyeenate fred sweam i FyopiEsRAsdo gledini ty wat er
is used in th% ﬁ@puf acture of 19 MAR 2007 -41 catalyst, the hydration of
hydr ocar bons, ? e ‘production of acetylene or steam cracking. 5. The process
of any of the prec@i ngcontacting theloaygemtd feed piraaaessthe gupgdniate toatdefin conpri ses

0.5 wt.%or less catal yst, fines, based upon §he . .
° reactor w:t% aymolecular gieve catglystt pmc}uce an effluent stream comprising

one or more olefins and byproduct water;

() separating the byproduct water from the effluent stream as a quench
bottoms stream;

(d)  separating the quench bottoms stream into a liquid hydrocarbon
phase and an aqueous phase, wherein the aqueous phase contains solid catalyst
fine particles;

(e) separating the aqueous phase into an overhead vapor stream and a
bottoms residual fraction, the bottoms residual fraction containing the solid
particles;

H sending the residual fraction to a settling device fo remove the solid
particles; and

(g)  recovering process quality water from the overhead stream.

2. The process of claim 1, wherein a partially clarified residual

fraction is recovered from the settling device.

3. The process of claim 2, wherein the partially clarified residual

fraction is sent to a seftling pond.

4, The process of any of the preceding claims, wherein at least a

portion of the recovered process quality water is used in the manufacture of



conposition of the process quality water. 6. The process of any of the
preceding clains, wherein the process quality water conprises @3 Ao or

| ess al cohol, based upon the conpositionspf the process quality water.

The process of any of the preceding clains, wherein the process quality
wat er conprises less than 0.1 wt. % net hanol, based upon the conposition of
the process quality water. 8. The process of any of the preceding clains,
wher ei n t he peatalyst thehpdratign whhwdrocaobms) feprodstionndmcetylenstor $teemgani ¢

aci ds; based upon the conposition of the process quality water. 9. The
process of an‘}y he preceding clains, wherein the process quality water
conprises 0.01 w.% or |ess aromatic conpounds, based upon the conposition

of the process quality water. .
5. The process of any of the preceding claims, wherein the process

quality water comprises 0.5 wt.% or less catalyst fines, based upon the

composition of the process quality water,

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

composition of the process quality water.

7. The process of any of the preceding claims, wherein the process
quality water comprises less than 0.1 wi.% methano}, based upon the

composition of the process quality water,

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

composition of the process quality water,

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

the composition of the process quality water.





