WD 2004/ 040039 PCT/ US2@g@/ 028720 PROCESS AND APPARERUS FOR M Tl GATI NG
COVPRESSOR FOULI NG I N RESSOR SYSTEM FI ELD THE |1 NVENTI ON [ 0001] The
present i nvamticensmsd ates to a process and system for red{ABENIFEEPRAessor
fouling. More particularly, the invention is directed to injecting a

contam nant-renoval nmediuminto one or nore conpressors and/or intercoolers
in a methanol to olefin separation system under conditions effective to
renmove contamnants fromthe internal surfaces thereof BACKGROUND COF THE

| NVENTI ON [ 0002] Light ol BROCESSIANDNABRPARATES FORMIIEATENGE propyl ene,

srath tional 1y are . pr ouoRBARESSoH ORI RSA ONTPRESSEr SYRER 1 i ¢ oo

‘supply and/or the high cost of petrol eum sources, the cost of producing
ol efins from petrol eum sources has increased st eadi ly. [00031 Alternative
feedstocks foFIERD OFSIHEHINVENTIONght ol efins include oxygenates. I n an

oxygenate to olefin (OT reaction syste a feedstock, containin
oxygenate is VWi zed ?ﬁ’& Hr?FFPTo’&ME‘Eén'Iﬁ]F%SéO PERGEST AnSNSHRSE Hgryred %enat es

i ncl ude al coh ARt hage! a?ﬁ%lsz 1300 knvefi SR I Mire R RS injd® et hyl
et her, met hyl %&P?réétg%ﬁ \ d| rret onat eIwe r11 a rreteﬁano tm(% Ofngfl n
(MTO) react i omostysitixm-rashichmiedivan ingpencodr O compotsiam asd/ot wmreddiers in
oxygenat e- cont ai tr]]iéxn(c‘j;lcf eedst ock includes net reactor, the

a In t
met hanol cont &cP§ % Qrehay SCPRTAtPR (SYBIFR Hn%él‘é)é’&}té’lnsﬁ E"ecé? dFPPEYE under
condi tions ef feghiNStOrEHERE Biterddl sirQdb ter&fif | uent conprising desirable
| ight olefins. [0004] The product effluent froman MIO reaction systemis
then directed to a separation systemincluding one or nore separation

devi ces, whi cwgmmm separation system separates
t he desirabl e onents in the product effluent
such as unreaqp@pz)f eed angniudlees, el hAYRr QdiRYiene MPpARRRNE] s 2y St eNB
typically include one or nore conpressor

feeds for the production of numerous chemicals. Olefins traditionally are

produced by petroleum cracking. Because of the limited supply and/or the high
cost of petroleum sources, the cost of producing olefins from petroleumn sources
has increased steadily.

[0003] Alternative feedstocks for the production of light olefins include
oxygenates. In an oxygenate to olefin (OT0O) reaction system, a feedstock
containing an oxygenate is vaporized and introduced into a reactor. Exemplary
oxygenates include alcohols such as methanol and ethanol, dimethyl ether, methyl
ethyl ether, methyl formate, and dimethyl carbonate. In a methanol to olefin
(MTO) reaction system, which 1s a type of OTO reaction system, the oxygenate-
containing feedstock includes methanol. In the reactor, the methanol contacts a
catalyst, preferably a molecular sieve catalyst, under conditions effective to create
an product effluent comprising desirable light olefins.

[0004] The product effluent from an MTO reaction system is then directed
to a separation system including one or more separation devices, which are well
known in the art. The separation system separates the desirable light olefins from
other components in the product effluent such as unreacted feed and undesirable
byproducts. MTO separation systems typically include one or more compressor
units or bodies, which are adapted to compress at least a portion of the product

effluent. The compressors have the dual purpose of facilitating the movement of



~units or bodies, which are apted to conpress at |ea portion of the
product effluent. The con’.gssors have the dual purpo of facilitating the
novenent oWOAMN2004391140039 PCT/ US2003/ 028720 the produckCeU$AEME70hr ough
.the separation systemas well as condensifig out heavier |ess-desirable
conponents fromthe product effluent. [0005] Conpressors such as centrifugal
conpressors are often fornmed of a body having one or nore stages. Each
stage has a respective inlet and outlet and wusually includes one or nore
sections, eachhdamidugt affivenPairb@sh a&Rdsepathtidfhiy8@m as MRIIMBO ¥ohdiatiaBCRS

mul tiple bodies and stages are used. To reduce the power required to drive
these nul ti pl &eatiengess-ddshalde comperaituiremdhe piodptiaéBeenbet wveen them An

i ntercool er i eat exchanger si I- [ate Q e froma
corpr essor. 1 10@he cassSERFCRbl 8 Eb IR Getet MY ShER RIPH BN
reduce the pewey haddbionedr hidie GAFR E5&hQthge [HAOQAGEspeeiNRr iaks ahd bowdtiang My
occur in conpressors or intercoolers_ found in an MIO separation system
Foul i ng is thaseally iaclygeopneaorsippiegsectony, eachchayingain imepellgr prg)a diaphragigui d
hydr ocar bon cqnt am nan it hiA ressQr.or._intereqolar ., r_exanpl e,
the i aui d cont dhance et e AR Gy s 13efT 38 ebse R nd

conpr essor bogyguifedMar 850 kheds@ thulfiglel ﬂa?eﬂ, MiErcoskpAkm@t bfeh plst® Betvieen

undesi rabl e because as contam nants build up inside the conpressor,

i nbal ances mayheiey dngptescaker i Neab exehianges sitvaapingsdiatelhéswisicandiom and,

ul timately, COUPEGSSEr AU &ieCIRLATLANGS Ao Rl dLid BT gpadense
in the conpressoP PRLer cool er & Fou I'ng Tn conpressor | ntercoolers 1Ts
undesirabl e heepose rgdtediforfshiesdien.i npaired and flow rate is reduced.
[0007] It is therefore desirable to _have a process for rennvin%

contami nants tA8%6lhave deUURRIFAT SQuBPE AW (OREWT HRICOBRFSERIESCIoITEEMPPEssOr S

and i nt er coolgl,5, QA SEAREALY QY Ehee SUMARYGOE, THE INENT] OV

[ 0008] In one odi nent, prese I nven I I recte 0 a process
for renovi ng aowtanonantagerf o yad cloripsastsor comaminarts haitigh 4 oompetson MIO)
intercooler.  For example, the liquid contaminants may form through

polymerization within the compressor body. Compressor fouling in an MTO
separation system is undesirable because as contaminants build up inside the
compressor, imbalances may develop causing vibrations, compressor inefficiency
and, ultimately, compressor failure. Contaminants also may solidify or condense
in the compressor intercoolers. Fouling in compressor intercoolers is undesirable
because heat transfer is impaired and flow rate is reduced.

[0007] It is therefore desirable to have a process for removing
contaminants that have accumulated on the internal surfaces of compressors and

intercoolers in an MTO separation system.

SUMMARY OF THE INVENTION

[0008] In one embodiment, the present invention is directed to a process

for removing contaminants from a compressor in a methanol to olefin (MTO)
separation system. The process includes compressing an effluent in the
compressor, the compressor having an inlet and an outlet and an inner compressor
surface.  The compressing occurs under conditions effective to form a
contaminant on the inner compressor surface. A contaminant-removal medium is

injected into the compressor, and the contaminant-removal medium contacts the



separation system The pro‘zs i ncl udes conpressing angeffluent in the
conpressor, the conpressor ving an inlet and an outl and an i nner
conpressor surface. The conpressing occurs under conditions effective to
forma contam nant on the inner conpressor surface. A contam nant-renoval
mediumis injected into the conpressor, -3nd the cont ami nant-renoval medi um
contacts the -3- contam nant under conditions effective to renove the
contam nant fromthe inner conpressor surface thereby form ng a nobile
cont ami nant . RGNt Snd&ABhARLAAB ede 8 8 bRBY e6nthhDnt ASnf HINRAZSOT -

[ 0009] Anot her enbodi ment of the invention is a process for conpressing an
ef fl uent wi t heoeaprestaro surdadeT ey dormiing appabikt wentaiimeanpr oc€Be cuodplei ses

contacting a nethanol -cont ai ni ng,f.eedstock with a catal yst under conditions
effective to CQPRUNAN EJB%‘? reé'?cf"%ﬁ@i‘?fn ﬁ’ﬁﬁﬁ?‘ipﬁsﬁcﬁ' light olefins. At |east a

portion of thgo@joduct midihdi@RibolfmétitofeidviMion i§ ATRERSS Mr DdMPreGing
conpressor surfacé. The at |east a portion of the product effluent iIs

conpr essed i n anreffleantprithdsom fromer MTEbeativersmmsapphifagist i Nhe nrocdss comprishsposi t
on the conpressor surface,, A deposii- penpvagl di um contacts the.deposit
nder Ccondr 11 SROLEREG FheOa FaRBOE, FEt iy BT o FURSTH ARG L

surface. [O001kffeliiveddabiif % pRORRH TR conRisindVBgH: oRiTinkS A8 184508 PORionAT
renoving contamnants froma conpressor intercooler in a MO Separation
system | n t hitBe prodbeciffhesnt js directefdftb penompiressedmymgsa eampressr surfareesBer t o
forma conpr esaz?d teff}tuentf 'cj'he é:%ﬂ*% usésed Ceoffl ueg{i.i cooled in a
conpressor int E8of BPTHAVI NG® &h°Y B QLR n‘bqr?l?r(?fﬁsé)ré]??%ctive
to form a cont@fiifiens effBctivectol fMB a E&PSJIREE thA c6@BERSBrNaRface.c NBVdosiedi um i s
injected into the intercooler and contacts the contam nant under conditions
effective to remevad medumosnnkasin et depbpib wnderecandiions sfferee te mermewsy theor ni ng

"ntercool or . LBOES] oI e BRer G s S0 "G r ected o a process for removing

contam nants fioomla conuneg®dier iembaddiditsepanatntdn SYyH pestesd fortleimdving
contaminants from a compressor intercooler in a MTO separation system. In this
embodiment, an effluent is compressed mn a compressor to form a compressed
effluent. The compressed effluent is cooled in a compressor intercooler having an
inner surface under conditions effective to form a contaminant on the inner
surface. A contaminant-removal medium is injected into the intercooler and
contacts the contaminant under conditions effective to remove the contaminant
from the inner surface thereby forming a mobile contaminant. The mobile
contaminant is then removed from the intercooler.
[0012] The invention is also directed to a process for removing
contaminants from a compressor in a MTO separation system. In this
embodiment, an effluent is compressed in a first compressor stage to form a

compressed effluent. The first compressor stage has a first inlet, a first outlet and



-enmbodi nent, an effluent is npressed in a first conpr or stage to forma
conpressed effluent. The fi™5t conpressor stage has a st inlet, a first
out | et and wi®2@QM44:840039 PCT/ US2003/ 028720 -4 a first | RAEAUSLWAPIELEOr
surface, and is in the conpressor. The conpressing occurs under conditions
effective to forma contam nant on the fifst inner conpressor surface. A
contam nant-renoval nediumis injected into the first conpressor stage and
contacts the contam nant under conditions effective to renove the

cont am nant frombthgnbd E&hprefesuGRERI R3S inSUE T @aeréler ehmefwnmr@girg
nobi | e contam nant. The nv%i[e contam nant is then renoved fromthe first
conpr essor st agreursOpndeynegnditions hefdecive cles &oral o comaminges osothsr 85 ingert he
conpressed effluent in a_.second ¢ ressor stage,..the secqnd.conpressor

St abe” havi ng SRR STRE Ag oGRTBAREm S, Heglt S IERANY HEBEGHS essor
surface. The {dhsrbssdp thiazeCRA0c6ANRE GRS QonehASAS WY Rendiflo®s SHBGR to
conpressor body or in separate conpressor bodies. BRI EF DESCRI PTI ON OF THE
DRAW NGS [ 001 3iemyaeiterieontarioaitfeam sheofirst ingeosampiessor siviage ihenctarformingvn by

way of exanple in the attach Fi qures, wherein: [0014] Fi 1.is fl ow

di agram show nﬁlohﬂ%rct%t@g’énafn r?geeﬁ%(ﬁjlﬂ;?gc%arrﬂ%ﬁ 1% 5P rﬁpl‘ﬁvﬁa %.F%HJ‘@? f‘gﬁStfl uent,
whi ch is directqfplessor nchog@uRiIly anHisaprdc8as kilsBalchdks YeongRreRmsaed; and
[0015] Fig. 2 is ‘a flow diagram show ng a conpressor and injection system
for renoving founpiesped iflsant tnaAtsscwneaainTessor Megai the SOETA|ICOEDISESCRIGRTI ON OF

THE | NVENTI ON [ 0016] Thi s.i,nventijon vides a ocess for re in

contam nants t %‘fu_lg %13?/‘: néé%él}h% F%ctogaogﬂe taﬁg 4R Er nlgPerscﬁP?é%sa%r Séln?fé%eo?rgfeessor S
and i ntercool efisstiand decorMlEremBa0Aia@8s Mgt BNin BYsifi@eRympeestdieliRly or in
contam nants fromthe internal surfaces of one or nore conpressors or

i ntercool ers i PEPAFRIMVIENIEFSAF BRdieh system the efficiency and run tine
between off |ine cleanings of MIO separation system

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] Various embodiments of the overall invention are shown by way of
example in the attached Figures, wherein:

{0014} Fig. 1 is a flow diagram showing a process for reacting methanol to
form a product effluent, which is directed to a Quench Tower and at least partially
compressed; and

[0015} Fig. 2 is a flow diagram showing a compressor and injection

system for removing fouling contaminants contained therein.

DETAILED DESCRIPTION OF THE INVENTION

[0016] This invention provides a process for removing contaminants that
have accumulated on the internal surfaces of compressors and intercoolers in an
MTO separation system. By removing these contaminants from the internal
surfaces of one or more compressors or intercoolers in an MTO separation system,
the efficiency and run time between off line cleanings of MTO separation system
compressors can be increased and intercooler efficiency can be mcreased. In one
embodiment, the process includes injecting a contaminant-removal medium into
the compressor and contacting the contaminant-removal medium with the
contaminant under conditions effective to form a mobile contaminant. The mobile

contaminant is then removed from the compressor. The contaminant-removal



-conpressors can be inc sed and intercooler effi ‘ncy can be increased. In
one enbodi nent, the p ess includes injecting a nt am nant - renoval nedi um
into the swprnesaosy and contacting the contam nant - r enoAT/BREVMEBROt h t he

~contam nant under conditions effective to.forma nobile contam nant. The
mobi | e contanminant is then removed fromthe conpressor. The
cont am nant -renoval WO 2004/ 040039 PCT/ US2003/ 028720 nedi um can then be
separated fromthe MIO product effluent through well- known separation
t echni ques suahedismbyandithibd sdpagiiedo froby theSMIY grdduoc kffitieno throdils Gl ge
drum [00171 Additionally or alternatively, the inventive praocess includes
i nj ecting the KBNS HPAGHIPP AFRMHIUEH SN B USIIABRMPT RENSUE 7 dingclayt or

‘i ntercool er %!:h td?@,li ng the contam nant-renoval nediumwi th the
i ntercool er contam™mant under conditions effective to forma nobile

contam nant. Tioe1Tobi | e gdéditiemallyant alt@nithely, r erDe@ntivonpilobessi Mohidegol er .
The contam nant-renoval nediumcan then _be separated fromthe MIO product

ef f1 uent t hr ougiscRE thexsiavinoTsdibsreat copfaminaphiFmyak medidin o 19y tgiessorlerat i on

or by using a P [ &H@E 3 S ogr aphy
and Fl ame Ioni%‘g&% gﬁ% {él(‘:gtq Pgn %@%W ?ﬁé&&gﬁgﬁ@a@%oﬁzgpﬁ?% %’2%55
Spectronetry (ddeMunditivaks gffesivette ddtai gtebile vanrarpinantc dheanidvbiRdostadidiatbeen

observed in the reactor effluent of the MIO process. In one_ specific
reactor and cafarapdemeyed Bem thy argenigonde copmpatTarpya! madum caythsanzenes,

formed the majgr isép;éIaQéd o QLN ﬁ%h@t”%f‘i’l%@ﬁtsfhro@eﬁ%n%%mcé‘égggagggr ation

contam nants were ‘found floating on"an aqueous layer in a phas

pot, e.g., a kwedekqestud ashy distiliatibs opay tisisg h &nockyst @rdischagperdixda:mat el y 70
percent of the hydrocarbgn caontam nants found we C9, GO . Al and C12
aromatic conpoldf¥. 1n a-BIHP't‘glb 350 P OMABTARIY a%fifﬁé%me Tepization dstgction

yel | owi sh rustgﬁﬁ'gg?)e&d? t%§tc?rlé-§m%gra%ﬁg%|I@Es%d51?e§tr5ﬁ@tr§/ Qkﬁfﬂg@?ganﬁ%tsv‘een

t he agueous an ocar bon yers. se crystals were” foun ave been
formed nost |y wethdigeamstriops clreanenets (e heingivserped tethe yreastdr lefffueht etheng

point o 330. Bt oo es @M1 05t Glelffic R A Sarkly b shandsS, FRarAn3he™ (23
particularly alkylated benzenes, formed the majority of the fouling contaminants.
These hydrocarbon contaminants were found floating on an aqueous layer in a
phase separation pot, e.g., a knock out drum. In this particular system,
approximately 70 percent of the hydrocarbon contaminants found were C9, C10,
Cll and C12 aromatic compounds. In addition to liquid hydrocarbon
contaminants, yellowish rust-colored crystals had accumulated at the interface
between the aqueous and hydrocarbon layers. These crystals were found to have
been formed mostly of hexamethyl benzene (41 weight percent) with a freezing
point of 330.8°F (166°C) and alkylated naphthalene with five carbon atoms (23
weight percent). The balance of the crystals were found to have been formed of
muttiply-alkylated benzenes and naphthalenes. Fouling also is believed to result
from the polymerization of unsaturates, the condensation of unsaturates and
oxygenates, as well as catalyst fines or salts mixed with heavy materials forming
viscous immobile materials. A non-limiting list of potential fouling precursor
compounds, which may be present in the effluent stream, includes butadiene,
pentadiene, naphthalene, cyclopentadiene, hexadiene, cyclohexadiene, C7+
dienes, styrene, C4+ styrenic compounds, and mixtures thereof. A non-limiting

list of potential fouling compounds, which also may be present in the effluent



-wei ght percent). The bal an’ of the crystals were four’to have been forned
of multiply-al kyl ated benZ®nes and napht hal enes. Foulihg also is believed
to result WO p#e3%ol ymeri zati on of unsaturates, the coffdEHSRITHR7Yr
.unsaturates and oxygenates, as well as catalyst fines or salts mxed with
heavy materials formng viscous imobile materials. A non-limting |ist of
potential fouling precursor conpounds, which nay be present in the effluent
stream includes butadi ene, pentadiene, naphthal ene, cycl opentadi ene,

hexadi ene, cycitehaxerd Wb, may+be dorormds{ront ype e mag+ok the &nlipgcpeposrds, and
m xtures thereof. A non-Limti i st of potential foul.ing cogpaunds, which
al so may be pr@?@?‘r"fmﬁ?shn} lﬁie%fl}ep%éﬁfawezdﬁgﬁﬁgﬁg B wgﬁéngp%}f%es - 6-
stream or whi Gije/zBY Peum&%r BREpGURR @N@neMiRNE nedy tdi 6:90Wht @ RHRCHHSOT
conmpounds, includes nethyl acetyl ene, hexanethyl benzene, durene, and

m xtures therswfacesrdal qompressppayuntbscasier @ an adherentt 8 reseduef ofilmomlayeroror nor e
i nner surfaces ?fd a conpressor or intercooler as an adherent, a residue, a
film a layer 3" solid. 100191 To renpve these and other contani nants

from the innergaugff aces Pf renddhe tRERIHNE DHRE TonthMEndnlVRShitBNinREOYIfRss §or t he
injection of a contam nant- renoval nediumdirectly into one or nore

conpressors anifIé} comprssws| the snvgmionoprevidapderi theninjecting efom caniamarantr enpval
mediumis injected di r&ctlg. i nltl,o1 gne or . ore stages of A crgglpr $80r, body.
Each stage i n RUO¥AL VTR TS pPEs SBF OF FISET SHE R AP TIRC8YF et and” one
or nore inpell gfeSenttfdirhalt] the SUKtEALINGIEerYvaD RIS isTRjctted i dMRE PG o oal | s
that forma labyrinth. Preferably, one or nore holes are drilled into the

outer wall of HWOBOAPESsEDR RMRIEHNT BRdEonPrels SBEe Jnayeenliidugah comPEpsYl ng
nozzl e or ot hef 1uﬂ%sed%[ I gl%’ﬁ\tl(%? %r'éf o%ﬁﬁﬁ%@n{;ﬂ%ﬁfgﬁsﬁé@%& sglﬁﬁﬂﬁfédy%ﬁﬁﬁea(:hed

thereto, e.g., ™By°Brazing,  we ani ca er securing

met hod. | n ong mbkaipiefims dthealithecfonan ldewime. iPsefe@bledns\bit fofe hdienge
near the injection q5)(,)i nt to facilitate cleaning of the injection device.

g
Optional Iy, thereciipd Byadie Bier Wl ef & 6OMBIESIA 2HAGER ACtUMRESSABYSRAA%s i n
its outer surf Qt%ﬁliﬂquﬂgz%ge Jr%rtherr%%gkt‘fdnn&vice is inserted therein and securely attached

thereto, e.g., by brazing, welding, mechanical means, or other securing method.
In one embodiment, the injection device is welded with a flange near the injection
point to facilitate cleaning of the injection device. Optionally, the compressor or
intercooler is manufactured having holes 1n its outer surface adapted for receiving
an injection nozzle, thereby not necessitating drilling into the outer surface of the
compressor or intercooler. Preferably, each stage includes at least one injection
nozzle and more preferably at least two injection nozzles. In this embodiment, the
contaminant-removal medium 1is injected directly where the majority of the
fouling contaminants are formed. In another embodiment, each stage section,
having an impeller and a diaphragm, has one, two, or more than two contaminant-
removal medium injection nozzles associated therewith.

[0020] Additionally or alternatively. one, two, or more than two holes are
drilled in the side of the compressor inlet. In this embodiment, the contaminant-
removal medium injection nozzles preferably are inserted in the hole(s) adjacent
of the compressor inlet and secured thereto. Optionally, the contaminant-removal
medium is injected through a nozzle that is adjacent the compressor inlet directly

into the compressor inlet.



an injection nozzle, t eby not necessitating drijga ng into the outer
surface of the conpre r or intercooler. Prefera!.b, each stage includes
at | east oneoiRMj+@aisdn nozzle and nore preferably at | eaBCTURROBKIEEBYL | on
nozzles. In this enbodinent, the contam pant-renoval nediumis injected
directly where the majority of the foulihg contaminants are forned. In

anot her enbodi nent, each stage section, having an inpeller and a di aphragm
has one, two, or nore than two contam nant- renoval mediuminjection nozzles

0
associ at ed theﬁmwl]t h. [ 0Q28iticAdldi i aRahdtivelr, tid t@ttadiiakSlehovaNfediuis OF
nmore than two holes are drilled in the side of the conpressor inlet. In

t hi s enbodi meninjectddeinkopicafi AWt COMPIPBAPAIINAEQAPIGH | Rp@pIasen intercioless are
preferably are_insented jh t ol e(s j.acent of the c .essor_inlet and
Cecured ther et beet apviegaat forlRh e Sirpam i oh B Msep ar o oredh BRIFL0t Tt e

through a nozziRalifatheiistetciohe ke tsHﬁl-ﬁﬁﬁrﬁfb@S@gé Hedl @kclhg&et | 3h ahdthé t he
conpressor inlet. WD 2004/ 140039 PCT/ US2003/ 028720 7 [00511 Additionally or

al ternati vel y, emheditment e maercoelersoara platedndnizams typpjhsat exrhiangess. odether nore
conpressor intercoolers. Conpressor jnter er [ heat exchange

Coao od dounst FuiRt s EOTRRBCE phPAGL 5P O BhRs Rt BoolS H nBY SORBIER, | 1c
i ntercool ers afe cofiehhe dathprésod tsyp@nhbetvee Cérameesstr Hodiean@t @mpressor :
enbodi nent, the intercoolers are &! ate-and-franme type heat exchangers. If

the conpressi Biersgades e fasdlitalg cendensatinnaf the hegvirgpducssar welbds stediae may be

desirable to 0 r.es r t n nessor. badi '
conpressor in %ré:og%e:?g?@?{%g t? ad?;]s/ itﬁéatngﬁg%lg é)\rqgegt i%%?%*lﬁfg’hce nhagnalvélnghép%oduct S
as well as to pagugrndt e f@aanerithie ghédseethtéroodedsy €¢hd jestiont bplenhathas. As
fouling contam nants have been found to formw thin these intercoolers, the
i njection of comeeysl madium iBippthe Inlgaeluhe Higcediersi wieges othet prewrencsr ool er s
reduces the oc I ntercool er fouling. [00221 Typically,

i ntercool ers arﬁlgér?gdr]%gfg&g? ‘an outer shell, which houses a first nedium and
an inner tube, [MBREh pasTesictlly, autghodles st &rned vd anbieh sl shich houses a

first medium, and an inner tube, which passes through the shell and which houses
a second medium. As the second material flows through the tube, heat is
transferred between the first and second mediums. If the process gas is in the tube
side of the intercoolers, as illustrated in Fig. 2, the contaminant-removal medium
preferably is injected into the inlet head. If the process gas is in the shell side of
the intercooler rather than the tube side of the intercooler, the contaminant-
removal medium can be injected into the side of the intercooler as described
above with respect to injecting contaminant-removal medium inte the side of the
one or more compressors. Preferably, each intercooler system is comprised of
multiple parallel shells and often two or three banks of parallel shells in series.

[0023] While not wishing to be bound to any particular theory, it is
believed that the contaminant-removal medium removes the fouling contaminants
from the inner surfaces of the compressor by friction, e.g., sufficient force of the
atomized contaminant-removal medium entering the compressor to shear the
fouling contaminants from the inner surfaces thereof. Thus, in this embodiment,
the contaminant-removal medium may be any liquid that is easily separated from
the desired product, e.g., light olefins, in downstream processing, as discussed
below, and that provides an adequate shearing force against the contaminants that

have formed on the interior surfaces of the compressors and/or intercoolers.



a second nmedium As the se material flows through tube, heat is
transferred between the fir and second nediuns. |f t process gas is in
the tube swoeoefviise i ntercoolers, as illustrated in Fi g.PCI/LR2Ms3/028720
.cont am nant -renoval nmedium preferably isJnjected into the inlet head. If
the process gas is in the shell side of {the intercooler rather than the
tube side of the intercooler, the contam nant- renoval nedi um can be
injected into the side of the intercooler as described above with respect

to injecting COEEABNEBN by GERY al lidiRd attdtet oniftRng iad 6h® tokth@ina@ fen@fvallor €
conpressors. Preferably, each intercooler systemis conprised of nultiple
paral | el shel | smedhun.ofithout beiog beundicedynankalasthepay.d isdiclisyas that 4t easiez i es.

[ 0023] While not w shi o.:be bound to any.particul ar theor it is

bel i eved t hat PH%“’Bo?TtQ‘%ﬁ?&H‘Pg- e R R S e
contam nants f&RMANBohNARE BHIPFASES tabuithevaPIRORES OtrdeMoh M pridciés i€ 9.
sufficient force of the atom zed contam nant-renoval nmediumentering the

conpressor to dhwastreapeprotergingndjsesrrdaimmaadstaflbslav.he i nner surfaces
t hereof . Thus, j hi s enbodimen the cont.am nant-renmoval medi um nay be
any |iquid Uhad00d Casi | g °§8$S’é%al‘°e&h? TSR VRN, 2 aSieNG  ContamindRt , 1

ol efins, in dowifibvanedEAs afs Brdimplemdhisg Us sedovd BletWcoAdinafat frihaué des an
adequat e shearing force against the contam nants that have forned on the

interior surface@pebsarhandéonprasedes alfrgfeardly.nther exrdiraingnt-rpmoyelo aedinmn 39
PCT/ US2003/ 028720 _ .- 8- i ti.onal | b ing a liquid aromatic conpound as
t he contam nantcoglg%e\%aﬁn%qg?géélﬁﬁ%?m]a\n(}{{uﬁoﬁfl é%fgi’ %15 O(I)]tag‘ﬁn 3{%“&&%5% |%rﬁllsaél

theory, it is Rehiieyagvihhat leadt 208asghtdperdenr dromaticity, e Eﬂﬂérhﬁlg at DAkta3l, nant s
arée dissolved in the renoval nediumand renoved fromthe conpressor through

wel | known ext htaestdil, oF Bhicppl BsWeight precis araseatcpy otssmpsgrelgrabbiaidessti n
more detal | belggvor LORE 90“%%@';@9«:&9 af AEREG SRR LAROSAN weln( Url LY Of

cont am nant- renova i uns e |1 npl emen 0 renove cont am nant s
fromthe conpreesmaminamntéméval piedivmoollae coRambrenabinyoval medvem paeferasiptis a enoval
medi um conpri ses, an, g amatiic compoynd. 1 deall'y, | the contamipant - rergyal
between 200°F (93.3°C) and 700°F (371.1°C), and most preferably between
400°F (204.4°C) and 600°F (315.5°C). Optionally, the contaminant-removal
medium is selected from the group consisting of: single ring aromatics (preferably
non-aliphatic), multi-ring aromatics, aromatic naphthas, aromatic gas oils, and
mixtures thereof. Heavy aromatic naphtha products used in oil field drilling are
particularly desirable wash oils. In other embodiments, the contaminant removal
medium comprises water.  Preferably, the contaminant-removal medium
comprises substantially no sulfur, although sulfur contained in an aromatic ring or
a C5+ compound is tolerable in limited quantities. Preferably the contaminant-
removal medium comprises less than 10000 wppm, preferably less than 100
wppm, more preferably less than 1 wppm, and most preferably an undetectable
amount of sulfur, defined herein as less than 0.01 wppm sulfur. Heavy aromatics
are preferably injected into the compressor over light aromatics, which are
vaporized by the heat of compression, thereby reducing or eliminating the ability
of the light aromatics to remove contaminants from the inner surfaces of the
compressor. However, lighter aromatics containing single and double ring

aromatics or mixtures of aromatics are used as the contaminant-removal mediom

provided the conditions at the injection point allow a portion of the injected wash



‘solution having at |ea 20 wei ght percent aronmatigmty, nore preferably at

| east 50, at |east 60,"r at | east 70 wei ght perc®t aronaticity, and nost
pr ef er abl ywad 2dog@sto3o 80 or at | east 90 wei ght percent aronEvige30zed on
-the total weight of the contam nant remgyal nmedium The contam nant-renoval
medi um preferably is a wash oil boiling between 120F (48.9C) and 800F
(426.7C), preferably between 200F (933C) and 700F (371.1C), and nost
preferably between 400F (204.4C) and 600F (315.5C). Optionally, the

cont am nant - r iPY@/ rem@RAbsM liguide! qhE QhhtdroMohlacYRRURraBRet Foi MasRhg Single
ring aromatics (preferably non-aliphatic), nulti-ring aromatics, aromatic
napht has, ar ordisahergga® lgidckoutahvgms.rdisqueged deldve vatf refesernpytodrign@tdnd hapht ha
‘products used .iﬂ:éoii fi ﬂd drilli EE re FFg@rtidcful arly desirable wash oils.
In ot her embodPIEMCLETS+ ha° RENIEE FENkAYS 76 pEsiared 1oL deshne B mPsestlat er .
Preferably, thgoggint am NANhndtRIO¥AbodTREMUR hEAFPh) E8SarBMPSedh | PdhYhBO
sul fur, although sulfur contained in an aromatic ring or a C5+ conpound is
tol erabl e in |separeton gt pf thed TPredctipm by e htussd as shei coaraminawemalalnedi um

conprises less than 1 03}% m .. pref er abl ess_than 100 re
preferably | es“é‘e‘?lﬁg‘n_ ?n 5%@1‘%‘?@5 °fp%"&¥“é’lea§ﬁ?/ Cgﬂtam'é%ﬁg‘%} én%%é%unt of
sul fur, definegnipises A @5+ he8fchan fhcldn, VPIFHSkdréarbdied¥Mic, @Rl C6s are
preferably injected into the conpressor over |ight aromatics, which are

vapori zed by thalr¢raghondfacgionpr essi on, thereby reducing or elininating the

ability of tha,light ar ti.csS 1o renpye,contam.nants f i
fpo2y oot bsp

mbodimen contaminant-re oxyagmetdhue A ge
surfaces of th onpr essor . we , fil’gtpu?ep AT OTEL T8 ﬁ?a?ﬁ?ﬁa I'ngl e

and doubl e ri ngrovie@MRt 4 GFpRIdutl ¥t WHESITON raicOfMisySemar Fotl $/EmPR, iMene
cont am nant - renoval nedi um provided the conditions at the injection point

al | ow a porti ovmbfdimpat. thej eantapingrTRmG] 20649 200B39iseCH) lesgcoxrioBPhe - 9-
0 L ™ S O, SO SRR B SR oo
the intercool &ssvertdethaeavicary viashatiy b @heprisiref efonedicf @mpuandd ogn thee
SoMpressors. | atea from an MIO Quench Tower bottoms steam’ This hewve aromatie ot o ' O
produced in the MTO reaction system and has desirable properties as a
compressor or intercooler wash oil. The heavy aromatic o1l will condense in the
Quench Tower as well as in the first stage discharge or knockout drum, discussed
below. In order to recover the heavy aromatic oil, a bottom skim preferably is
provided for decanting the oil off the top of the condensed water from the Quench
Tower and/or discharge or knockout drum. The skimmed o1l is sent to a settling
device such as a drum or any device that provides settling time and an interface

from which to withdraw the oil. The withdrawn heavy aromatic oil is then
collected and stored in a separate tank where it could be used for injection,
preferably intermittent injection, into the process gas compressor or intercooler.
Alternatively, the heavy aromatic oil can be separated from the other components

in the Quench Tower bottoms stream through a well-known separation technique,

e.g., distillation, and advantageously recycled to one or more compressors or
intercoolers as the contaminant-removal medium.

[0027] The flow rate of the contaminant-removal medium into a given
compressor or intercooler may vary based on a variety of factors such as product

fraction flow rate through the compressor(s) and operating temperatures. A

portion of the contaminant-removal medium may vaporize as it 1s injected into the



-separation systemof the reaction systemis used t he

contam nant-renoval nediu In this enbodi nent, for e n;pl e, the

cont anmi nanwOr2nEad39medi um conpri ses a C4+ hydrocar bon fHGEEP328HP/0287 285+

- hydrocarbon fraction, or a C6+ hydrocarkgn fraction. [0026] In another
enbodi ment, the contam nant-renoval nedium can be provided as a byproduct
of an MIO reaction system For exanple, in one enbodinent, the

cont am nant -renoval medi um conprises at |east a portion of a Quench Tower
bott ons streanrvhpmssan MEQosepmnds undesgglle anthe coftasinzaeremaias popertied t hat a

heavy aromatic _oil conprising arpmatic co unds. can be . isol.ated from an
VIO Quench TobibBTHaTS FEItAl TRRLTH G A GicPe TBriunas It | n t he
MIO reaction m;isﬁsfe.emﬂﬁﬂdth@%ﬁje&%i fa@ebéietherceﬂtﬁlﬁﬁxh l-lré}ﬁoxaal ndRh ?%etiﬁ%bﬂris

i nt ercool er h oil. The heavy aromatic oil w condense | Quench

Tower as wel | selscted sbhbatf dtrlgast st prgeond vt titacranmaktaeoicoal madim isdinsthassed

bel ow. In order to recover the heavy,aromatic oil, a bottom skimpreferably

'S provi ded NSHEEATR PG thes OMRCHE (0han GoRGFESERS. ABHAGhEeVRECP 11 om

t he Quench quggm%}(twaslg{ﬁ%ﬁ%g@mg rekfdPGkRle. drum The skimmed oil is sent
' dr

to a settling evice such as a drumor any device that provides settling
time and an i r(0e¥ace fioomdidutahabayenwias kdmavesstrefopling detvelops,t thelrfawledheavy

aromatic oil is then collected.and stored.i . separate tank where it could
e Used for i RBEHSORT, Sod R bt YOrRigr i SHInEn LOEk M GFOTA KD CEh 2l ocess
gas COoNpr eSS0l Ofophite&iof OakRiciencyN dn@l NAGMYRLY  td REmPRAVY #iRP&ALI & Qjnk can be
separated fromthe ot her conponents in the Quench Tower bottons stream

t hrough a wel | paktralanlységsiabit ieprbodiaetm jof tee, preseny invegtign, the atbraignsarfcone

advant ageousl y recgclﬁrg% to _one or nor etco%grtessbors iBlasi ircat ereool ers as t he
cont ami nant - r FARAF OF B BRPTEHOD AC RIS HIELY doragn d5REURH 44 Fenoval
medi um into a i kN soptdiRhRE SREanS) .k NhAlAGRIRE] FRYinY ahy oRRSs &drfade &f thari ety
of factors such as product fraction flow rate_through the conpressor(s) and

operating tenprempressesor iisterng forgnbrgtiondh @osent ntmaambpdimsnhas yedrtignsnay

vaporize as i1, Jefelle§ e LohBhindnt Fenfaf ANt QO TR EMRA AP B A e
compressor on an as-needed basis. The intermittent compressing preferably is
responsive to a determination in the monitoring that the vibration in the
compressor has exceeded a predetermined vibration ceiling.
[0029] In another embodiment, the contaminant-removal medium
injection system can inject contaminant-removal medium into the compressor or
intercooler at prescheduled intervals. The interval between injections may vary
based on a number of factors. Desirably, in a continuously operating MTO
separation system, the contaminant-removal medium is injected into the initial
compressor, which receives the overhead stream from a Quench Tower, or into an
intercooler, at a rate of at least one injection every two months, at least one
injection per month, at least one injection per week, at least two injections per
week, or at least one injection per day. In other embodiments, the interval
between injections is 12 hours, 6 hours, 3 hours or 1 hour. To facilitate
intermittent contaminant-removal medium injection, in one embodiment, a timer
is implemented to cause the contaminant-removal medium injection apparatus to
inject the contaminant-removal medium into the compressor or intercooler at
predetermined intervals. In a third embodiment, the injection system continuously

injects contaminant-removal medium into the one or more compressors and/or



-10- conpressors. Vaporizajmon is undesirable as the t am nant - r enova
properties of the contam ™&nt-renoval nediumare red dif the mediumis
in the vapor phase. Thus, the injection rate of the contam nant-renoval
‘medium preferably is selected so that at,least a portion of the

contam nant-renoval mediumis in the Iié&id phase after it is injected into
the conpressors, thereby providing a contam nant wash within the conpressor
vol une. 100281 As indicated above, as conpressor fouling devel ops, the

foul ed conpr emsrboledy Howleve 60 i prefdrasle i t0 Quse Thiepmit@ut iinjectiont sigbtithe
uncorrected, can lead to conpressor inefficiency and, ultimately, to

conpr essor f ailljeetions | 1§duhee COTHATSIAE LTARAFIY, a8 loagd eneWBovrshent! tpakaken pr esent

i nvention, the_yi i or nore of the conpressors are nonitored
either by a v%ﬁylgp{eg{riag@talgg{?@g& Bvi ce or by | ess sophi sticated neans,

e.g., an indiyoehep! feelThaglehfih oltsdh Hijédtivacpafod; ke, GRMILAGSO0f0dach

| istening for vibrational noises. In this enbodinent, as vibrations are

det ect ed, t he IygsfiomRisasen raydeasd eroalivamsty of fastapmlypisally. yhe spréani@ant-nt o t he
conpressor on .an, A8 eRHE G DRSSt infd'6nd QE@BFQ id ESSSQ’%H%%ﬁ{B@&oBfe?J frably is
responsive to a determ nati o i'n the moni oring that the vibration in the
conpr essor hast &xssee Hedrs ampregstefepdbly figrcat \ledst & ihoarscand mogr. préf2tid®il fdrmatanot her
enbodi ment, the contam napnt-renoval nedium. | njt_ecti Qn, system can i nject

cont ani nant - r &S0 Af BRBES MR feie af Hangssnpdsisisction penpd &ak bs| fepmak to 24

preschedul ed i r ViteS é@ﬂ%bi val,, bet yeen ok By tP3ged on a
nunber of facthgélgf \%Jésiprrab y,wlhﬁﬁla cgnti nuously operg{}?er{g %/ITO‘%ZSepargti on
system the cdotmm nant-renoval nediumis injected into the initial

cofhpr essor, wh%)ch receives the overhead streamfroma Quench Tower, or into

an intercool dP931dt a r dEWTofo AWCFARSINGNEIG OPECPT JROTEY EPTPITITHARIE,  at

| east one i nliﬁ@ltc'ogf?:rs?eLhen%hﬁmiﬁﬁnt-lrﬁﬂéﬁlo%d'ilﬁh,e@st | S1BfePibiy Wegked ah hLeast
two injections per week, or at |east one injection per day. In other

enbodi ment s, tchetainmaat-vethovabenedaen stomjgectenio midhsis i2 flwalicenm@nicatiors witB hour s
or 1 hour. To facilitate i nherm’ ttent cont arl’n' nadnt-rermval medi um | n(j ection,
in one ermbodi feRmP éhﬁ ipumps the contaminant-removal medium t6 one or more stages or

sections of the compressor(s), to the inlet of the compressor, and/or to one or more

intercoolers.



‘is inplemented to cause t cont am nant - renoval nedi u” nj ection apparatus
to. inject the contam nant™f enoval nmediuminto the cofpressor or intercooler
at predetermined intervals. In a third enbodi ment, the injection system
continuously injects contam nant-renovakymediuminto the one or nore
conpressors and/or -11- intercoolers. However, it is preferable to use
intermttent injections since the injections reduce conpressor capacity,
the | oads on the wash oil separation equipnent, and wash oil costs. [0030]
The | ength of [M36h i nj efiguwn lpelystidtes eong. MTO eseianation ovystefn émplementipect i on,
al so can vary based on.a variety of .factors. Typically, the contan nant-
removal nedi uFTTPRICPSOTS AP AFCPIGERCS, éthoﬁ‘enﬁﬁgéerﬁdﬁg?rglggoré ;‘r‘?at)egrmfaﬁla%‘gbool ers
for at |east fthiausSfeciNbck POGTEHRBIY 1OR Rbctbeas?. I8 ReYbstoraled, rst
preferably for at [|east 14 hours. In terns of ranges, each injection period
can be from 1methapal deBisets, anptalypl erefeadilly 4 rophesulan sievehesalrlyst, airdlenpst
preferably fro o] .hour s, 31 [ Qr Fall 1 into. the. ope or
nor e corrpress8 SC§1L<'§1(§1ncf’/etjgfr%3 Ctl‘?eh Oe%oggélgg}es%]etg eo(?(t:%%lg 5##’%@%@1 ?@#86“&” Slrlrlggllgglpn is
preferably st glefils,iwhish e£i@ytha PéaBeR thrbegydigeiRe tevesdi@! protudtafffustbiifh i s in
fluid conmunication with a punp that punps the contam nant-renoval nedi um
to one or nore stages or sections of the conpressor(s), to the inlet of the
conpressor, and/or to one or nore intercoolers. -12- 100361 Figure 1
illustrates one MIO separation systeminplenmenting conpressors in
accordance with the present invention. A heated nethanol - containing
feedstock 100 is directed to a reactor 102. In the reactor 102, the

met hanol contacts a catal yst, preferably a nol ecul ar sieve catal yst, under
conditions effective to convert the nethanol to a product effluent
conprising light olefins, which exits the reactor through oxygenate
conversion product effluent [ine WO 2004/ 040039 PCT/ US2003/ 028720



.-13 104 and, after optignally being cooled in one nore heat exchangers,
not shown, is direct e‘]o Quench Tower 106. In tI.QJench Tower, the
product ef {ldiantnentacts directly with a quench nedi ump@E/uRNp3MET2Er, at
‘an initial tenperature over a series of suitable contacting devices. The
anount of quench nedi um needed in QJenCHJTower 106 is dictated by a nunber
of factors, including, but not necessarily limted to the conposition of

t he quench nmedium the tenperature of quench nmediumrecycle introduced to

t he Quench Tovrﬂl@h dar oRGR LG Ridd OR1ekkB one %Pﬁm@@ﬁéa& e HaBPRS Rk Y fwm,

differences a pressure di fférences between the various Streans. The
gaseous produci sligctedste panaick dl ceegeroMiér hkatheo@uérich htovparo thec profinacdffloent st ream

-112. The heavy prog;?t frac@iﬁon stﬁea 108, which exits.fromthe bottom of
the Quench TovEMEFHeHCIUN G TG MERPER-t S WHCE Ghal B PRBCBIN% 0BT
byproduct wat &f serfas BOLkitB: Qntdchfs WRTRAC Bt QYNGR BRE el ARG AR ek fHCRP!

those oxygenates that are gaseou3 under the quenchi'ng conditions), a small
portion of thQuanxhg€oate 100nsedisiaprd by pa ovudies , ofpfactdrg uirehidyngh eant ynot

L Gy R S U B 50
i ndi sti ngui Shatﬁlle%clfl FrRABY REPA GirdMREST to (G SeRhI THRR iBSusNRREE UL 910, Steps
to separate the quench nedi um from byproduct water in the heavy product

fraction. In téel deseed tenimatataregliferchcayedil presetrh elifferangeshetveenithe uamabisand
this quench material,is substantially in | i quid form ynder nchi ng
condi t1ons. | hREAPpIBEGEECR ROEPOR s g Vel iR rr At EoEP
fraction into whiagh therheeawy pRidetfictonagtiRn 0B Swhick iedRE IRV P ®oRbACESSEd
to separate the quench nediumfrom byproduct water. For exanple, if the

quench nmedi um ¢%the Riugich Bower A§o hstda caitivgntemperatys. dpwpusesf el bk &fi ni | ar
stream it is jmmscible with _.b uct ter. Such ench nediumis
separ at ed by aLW%%uék |‘“§a?eae§ ipé’ﬁté(ay\%?}?e %é&%‘fn%#ep A %8@5[ %‘% Q?‘C@Jetﬁ%ﬁ? Tower
106, or in a dstygesfpaihat ofe Qiedsh@ider SRRARAHIGN cOlRNiGR) o sHBiNYyofionf & ent
points of the process in the present invention, Further, if any heavy

hydr ocar bons (Ge-PryeanateropHegiop hyprrdueityrisiaialyckaaye hydggarbons (C5+), and

usually the bulk of the quench medium.

[0037] A preferred quench medium is water, which is for all intents and
purposes indistinguishable from byproduct water. This eliminates the need for
steps to separate the quench medium from byproduct water in the heavy product
fraction. In the event that a quench medium other than water is used and this
quench material is substantially in a liqmd form under quenching conditions,
heavy product fraction 108, or any, or all of the several fraction into which the
heavy product fraction is divided may be processed to separate the quench
medium from byproduct water. For example, if the quench medium is a high
boiling hydrocarbon such as diesel fuel or similar stfeam, it 1s 1immiscible with
byproduct water. Such a quench medium is separated by a properly designed weir
system in the bottom of Quench Tower 106, or in a drum separator or other
separation device at many different points of the process in the present invention.
Further, if any heavy hydrocarbons (Cs+) are formed in the oxygenate conversion
reaction, they also may be removed from byproduct water 1n stream 108 or other
points in the process in substantially the same manner as or along with the
removal of the quench medium. If the quench medium is a relatively light

material, which 1s substantially gaseous under the quenching conditions, and



~reaction, they also may baermved from byproduct wat in stream 108 or
other points in the proc in substantially the sa nner as or al ong
with the wermualeh the quench nedium |f the quench nediCIWS2803428Pat i vel y
light material, which is substantially ggseous under the quenching

“conditions, and WO 21) 04/ 040039 PCT/ US2003/ 028720 -14- hence bei ng present

in substantial quantities in the lIight product fraction, such a quench

medi um can be separated in downstream ol efin recovery processes

enconpassi Ng héeedring wresony Ge sabseantionyeinstioniramd 1iihe prsduce Gaviedry sadida
purification process. 10038] Light product fraction stream 112 is directed
to one or mor BUENEBNHEGEELCAR ok Separatad iihdewnyireae Alefgh eIV PEOFFEEL i on i S

conpr essed or 4 zgd. iﬁgg a i scovered t esser
fouling is pas?é%(%r&% g#{l‘i/ g‘% elﬁggue I ﬁg%ﬁé; ?(ﬁ}vgil'sg s%dge%lgé ﬁ%g%r }ﬁ@

conpr essor bogyrifitsion pesetsies the overhead streamfromthe Quench Tower.
That is, conpressor fouli n(% is particularl oblemin the first stage of

the first com@®®8bor bo#iehtnerededelrptight Stf)‘-'r)‘/iégdégrlsf FERAFDAC 1072 BhTRATS.
Conpr essor f Og%fgglg:séloﬁ Miesd$ 181 GARLLLC AN liggtf ﬁ{ WRPLEEILA s SERFRANEN o

conpressor st e conpression ratios € one or nbre “compressor
bodi es can vapyeswriked yApsiicdhsdaos édcovetdd hxaduphRessby fdblig i£pareivhlafip an
6,441, 261 to Kuechler et, al., the entirety of which is incorporated herein
by ref er enceisspousthe ipiiabslagentfolie fastconmpresseibedy,thabracpiyas e Qvseheadol ed

ol ef 1 Pr oduCty 84 TEANS QA YEQ:PeRlRty Wna¥atBI drboLesagthy 0 one o

nmore conpressors conprising one to four $ coolin mat eri al

bet ween the stagas ifitht dirspelape @f, theirstecom@assor dody hikatc tiepligist Sgroduct
preferably has a. conpression ratio of between about 1.4 and ab%ut 6. 0,
desi rably bet WEEHORBSLERICTS- 7 GHRPTEHBL fOWIng, 1SR, 25 miRRiligwy| Hah P BR Hleen

about 2.0 and sﬁ@&&ﬁen%-%mﬁ&so?%‘fﬁ%ﬁs%é’%o EQidnS nhf he ofR! bE Riret he
absol ute pressure‘at the outlet Of a given stage of the conpression system
di vi ded by t heonlpsstarttedips ess wvay widetyhas disdlesed, for example, by U.S. Patent No.
6,441,261 to Kuechler et al., the entirety of which is incorporated herein by
reference.

[0039] In one embodiment, at least a portion of the cooled olefin product
stream from an MTOQ separation system is compressed in one or more
compressors comprising one to four stages with cooling of the material between
the stages (intercooling), wherein each of the compressors preferably has a
compression ratio of between about 1.4 and about 6.0, desirably between about
1.7 and about 4.0, and, more desirably, between about 2.0 and about 3.5. By
compression ratio is meant the value of the absolute pressure at the outlet of a
given stage of the compression system divided by the absolute pressure at the iﬁlet
of that same stage. Higher compression ratios are generally desirable, and
obtainable in accordance with the present invention, in that they result in less
expensive compression systems, although much higher compression ratios are
generally limited by the level of fouling contaminants in the cooled olefin product
stream. Compression system inlet pressures preferably range from about 2 psig
(13.8 kPag) to about 50 psig (344.7 kPag), more preferably between about 5 psig
(34.5 kPag) to about 20 psig (137.9 kPag).

[0040] The compressed product is preferably directed to one or more

intercoolers and discharge drums (see Fig. 2) for initial product separation.



-of that sane stage. H gher conpression ratios are(‘nerally desirabl e, and
obt ai nabl e i n accordan wth the present inventi 3 in that they result in
less  expelgl MEy@eser ession systens, al though nuch hi ghercaormnesgigsion rati os
~are generally 1 Imted by the level of fquling contam nants in the cool ed

ol efin product stream Conpression syst'éﬁii nl et pressures preferably range
fromabout 2 psig (13.8 kPag) to about 50 psig (344.7 kPag), nore
preferably between about 5 psig (34.5 kPag) to about 20 psig (137.9 kPag).
100401 The CO@UﬁE&Qd REQEE ErabGor? 66 SRRl el GChLBR LinHeSoPholBE §14

i ntercoolers an I scharge druns (see Fig. 2) for 1nitial product

separ ati on. Wan2@0dit @408 %: eETAUS2 M8 DR 82t mayl Sicluderpe es see papacition

*‘fraction 116 exits th%.ﬁﬂg.or nor e c?. ressqr bodies &4 and is.dL\rected to
a separation (R %4&s DREPER YTt lgfgré B’F}g‘ BPhsi%e SbpRrRIoB MY s, _
e.g., distill ?&E%u&@%ﬁsgen?ﬁhy 8L SrabaShpdREAS e £1 Sﬁxyégﬂaéed%ﬂ{aﬂ{iﬁeﬁl%,um t

-118, byprodu and general | y" undesirabl e conpone , g., oxygenate

cont am nant s, frdm dhe tchepresagt psxsiudt fracihnc 16 raac rémovetilrargh pwnov atbre hr ough
one or nore ottons streaps, illustrated in Fig. enerally as |i 122.
Over head st redit'924 StrS%HHEﬁ%&@B%%-Zﬁ%‘?“&HI ﬁanglggh&ﬁ@ﬁéeaéﬁmﬁ lggopyl ene
I's then opti O%Hgﬁsingl ‘sﬂﬁﬁﬁaﬁ? SRE QhyRRd eanﬁﬁﬁOP%zbénEQHPﬂfeﬁseﬁt%n%ﬁﬁ’ whi ch
forma final condensed product stream Applicants have discovered that
conpr essor f oulitentgd it onpor moresiegendarc ecomprpssotsl B3 vhichifene agmabemidensed

conpressors, although the i,njection of ,a contam nant-renoyval. mediumin
th(ran;e one or %?‘S‘cgg{ﬁ?rgssgpbﬁwltsoﬂﬁv r IRFRYEre e@g} §?PBWS%S%BM%&%$%EISMS i's
W thin the scopsmifdant PeotlERSBhedeiéetidaBNeorhPHdsbls, ltHough theliHRtlicH 86aa

cont am nant -renoval nmedi uminjection system in accordance with one
enbodi nent of conanpradesmovaiveedionin thesgheneperoaget comprgesoroar stheedl @12 from

Fig. 1, or any other separation system,.ls. shown tering. conpressor 114
Vi a compr essor°Pirdn SR fmptesstiy i il e dSPtnits FetgRinve it essor
al though any qbost)vari etBigop in@iRtes s ndariBintemionl Iﬁg(ﬁﬁﬁieiﬂlf'dcﬂon agg@hdance

with the present invention. In the c_entrifugal conpressor illustrated,
in accordance with one embodiment of the present invention. Light product

fraction stream 112 from Fig. 1, or any other separation system, is shown entering
compressor 114 via compressor inlet 254. Fig. 2 illustrates a centrifugal
compressor, although any of a variety of compressors may be implemented in
accordance with the present invention. In the centrifugal compressor illustrated,
axle 224 spins about its longitudinal axis causing compressor wheels or impellers
226 to spin about the axis and compress stream 112. Compressed stream 232 then
exits the compressor through outlet 230. The operation of centrifugal compressors
is well known in the art and will not be described in further detail herein.

[0042] Although four sections, each defined by a pair of walls or
diaphragms 222 and an impeller 226, are illustrated in the single compressor body
114 of Fig. 2, any number of stages or sections may be implemented in a given
compressor body. For example, an MTO compressor may include 2, 3, 4 or more
stages in a given compressor body, each stage having from 1 to 7 sections.
Similarly, any number of compressor bodies, in series or in parailel, can be
implemented in accordance with the present invention. Preferably, fewer than 4
or 3 compressor bodies are implemented between the Quench Tower 106 and

separation systemn 118.



-axl e 224 spins about its Iwi tudi nal axi s causing corgmessor wheels or
i npellers 226 to spin abo the axis and conpress stream 112. Conpressed
stream 232widhmiwo4exiot s t he conpressor through outl et 230.PCIHES289¥N28T1400n of

.centrifugal conpressors is well known in .the art and will not be described
in further detail herein. [00421 Although four sections, each defined by a
pair of walls or diaphragns 222 and an inpeller 226, are illustrated in the

singl e conpressor body 114 of Fig. 2, any nunber of stages or sections may

be i npl enent eqog4B)a gi ven tyeapPresstindddyemdval sexampliflustaitedViil) BRpE.essor
may include 2, 3, 4 or nore stages in a given conpressor baody, each stage
havi ng from 1 ipgudesseeentaminant-gnipvehiany 203nyhithnindds 6k costpraangempsdi es, in
series or in el, e o t ' CG ce W present

i nvention. Pr grﬁ éedr%grbl Y, Tﬁ%&%@‘ t‘hdazgmkﬁ%g %gc%%?e@g%?ﬁgo?ﬁé%éﬁ;r%ﬂﬁ%pf%mnt ed

bet ween the QueRtkhidawetmdld medumsspatied a0R. shist @0 1d 8iredtéd #0PdhP4WE39
PCT/ US2003/ 028720 -16- [0043]. A typical contam nant renoval system

i |l ustrated irih@ppmps thej spafareieantiCweyl AFHEM thraughvaressugiatd o2 206mngh hol ds
h i , | ' h jang lkpe 2
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t hrough whi ch e am nant-renoval exit I ne S

directed to pusEnp&6displacdmeity P shet fudngs OPMAPI206 - dre repvtidiri®d) isra pdsitduegh
pressurized line 208 and Iline 212. Overall_ flow control can be acconpli shed
by changi ng t hdspgeasnbpunpe Opfionp o Washihe@aehe-of SG mesthsripen, pu§rd206, in
one enbodi nent,_ i : LL L,Shl ace: MR, i oi |
screen, e.g., %ktﬁeeg]ﬁag%?%é)\rﬁh? g;hﬁ@eg, ﬁ%ﬁ%ﬁg di sa(t:%;r g}gr\fgr%J %5%%%6\3?% “ trap

f orei gn nmatt erconfinfihfrgtreportli mediah dahébe dipnteainhpanh-liren2abackedi thentadkn be
directed through line 212 back to the tank via a pressure control valve
210. This val vE32DEEssyRceBire ahw dBeThis Yol epr Wssoptialsghe opasahing pressie afhe

e oL B, L NSt ad ot 0T 9k ol e
not shown, | ocatedaliyn the rmeal X08y id ke mjeption epsteml i1s dewiraked by ki fiew 208tralan a

device, not shown, Jocated in line 208. The flow control device in line 208 can a
ball valve, needle valve, gate valve, plug valve, block valve, slide valve or any
other control device known to be suitable for control of fluids at the rates and
pressures required by the compressor and auxiliaries. A second portion of
contaminant-removal medium from line 208 is directed through line 214 and is
divided between individual section introduction lines 216, which direct the
contaminant-removal medium preferably to each of the sections of the compressor
body 114.

[0044] In one embodiment, the contaminant-removal medium is directed
through a single individual section introduction line and only to the first section of
a compressor stage. Alternatively, the contaminant-removal medium is directed
through a single individual section introduction line and only to the second section
of the compressor stage. Similarly, the contaminant-removal medium, in another
embodiment, is directed through a single individual section introduction line to
any one or more of the third through tenth (or more) sections of the compressor
stage. More preferably, however, the contaminant-removal medium is directed to
each of the sections of a given compressor stage, as shown in Fig. 2, wherein the
contaminant-removal medium is directed to each of the four sections in the

compressor stage shown in compressor body 114. If the contaminant-removal



ball val ve, needl e val gate val ve, plug valve, Q)ock val ve, slide valve
or any other control vice known to be suitable r control of fluids at
t he rates wodoopuseswures required by the conpressor and RGXIUSZEB[08%20 A

. second portion of contam nant-renoval nmediumfromline 208 is directed
through line 214 and is divided between individual section introduction
lines 216, which direct the contam nant-renoval nmedium preferably to each
of the sections of the conpressor body 114. [0044] In one enbodi nent, the
cont ami nant - r eqsdah 19dickctsd tb $evdiriivat Aof thbsatighs af $Rgh eompisitrdisgk, isect i on
introduction line and only to the first section of a conpressor stage.

Al ternativel yis Pﬁgﬂr@éﬁilﬁn%ﬁ&ﬁ@t@méﬁﬁvwmébmﬁﬂ“% isirestaddq the HFS$EHIR si ngl e

i ndi vi dual sect]i j ' dil : SeChi.o of the
conpr essor ot A5sE R RHERE LR B8, Scbhd otche, biafe BEEARE RO e Brr
_enbodi ment, i shdbgletiieibettivnougil s @i igrendntdlyvio didaleveeahnyosections exalidh i on
line to any one or nore of the third through tenth (or nore) sections of
the conpressop SRERFEMPRSEY HRES ertPiElY nHwlgepontammagigismenti awdlune idv al

e compr es: _ _ 1
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of the four segdludnsnd Brtth@e coanPEseasbsdisd)ageissprefiired nthatother @ssaiinkady 114.
| f the contam nant-renmpval, WO 2004/ 040039 PCT/ US2003/ 028720 -17- nmediumi s
directed to f&epvalwashigm|is greqterbaldlerst o the Bt sags. vaeredurisrabbselrleattdge, it
is preferred c ' - [ [ Lyt e - Girst
section, nor gﬂ%?%%tgh?’gbﬁgﬁg{a% f‘lﬁ(rﬁg%gi}r?#ﬁg)gggrlln%sg(tacgﬁeoﬁgs‘,%qﬁ}gggﬁ glr?lg?er ably
to the first stdgequghsé biridcrementabns hawabesmannstageraaxesrtental |y to however

meny sections exjst in i Yen conpress stage. Simlarly, if the
cont ani nant - r d I rredi%ﬁgf’gﬁniﬁgl _r%§r¥iy %%FS?%W %Hnltroil)ﬂe‘fl%ﬁkgbéﬁe_s of a
gi ven conpr esg@Le 3¥g e ivd MUpFHEnsIBY a pdHhbh ¢ RN EoRhmiRLRrE AR SR3fim BRI €5) ,

it is preferred that the contam nant- renoval nmediumis directed at least to
the first stadme ddrie dpegtéthablgh hite LEast onoor e fddigenahndmprssms st ages,

more prefer ablsxov%ltl, llngﬁés I\/I’II(S) célggregsiorr %)t/stémh.r ?}ilxgeh%tg] fiilgtgj preferably includes a flow
control device, not shown. Similarly, at least a portion of the contaminant-
removal medium in line 214 optionally is directed through line 246 to the
compressor inlet 254. In this embodiment line 246 may enter the side of the inlet
254 through a hole as shown m Fig. 2, or line 246 can feed the contaminant-
removal medium directly into inlet 254, as described above. In another
embodiment, contaminant-removal medium is injected into stream 112 prior to
introduction into inlet 254. Line 246 also preferably includes a flow control
device 244.
[0046] After being compressed in compressor body 114, the compressed
stream 232 can be directed to an intercooler 234 via intercooler inlet 252. The
contaminant-removal medium also may be directed to the compressor intercooler
234 as shown by line 248, which optionally includes a flow control device 250.
Line 248 can be directed to intercooler inlet 252 as shown in Fig. 2, or to the
interior of the intercooler 234 via a nozzle placed in a hole provided in the side of
intercooler 234. In the intercooler, compressed siream 232 is cooled by a cooling
medium. Additionally, in the intercooler the compressed stream 232 optionally
contacts the contaminant-removal medium under conditions effective to remove

fouling contaminants from the interior surfaces thereof and thereby forming a



- stages, and so on, incre ally to however many stag exi st. [0045] Each

of lines 216 preferably i udes a flow control device 218, as described
above. Optwonaloggozam portion of the contaninant-renmoval ®EATYRMIAY ne 214
is directed through line 256 to one or npge additional conpressors, not

shown, in the MIO conpressor system Line 256 also preferably includes a
flow control device, not shown. Simlarly, at |east a portion of the
contam nant- renoval nediumin line 214 optionally is directed through |ine
246 to the -campilessomniimnetth254 easily tdmovednfbodi thennteicboler 246ughyodead er t he
side of the inlet _2 Zh{a‘téhr,ouBh,a hol e 88 shown in Fi%. .2, Of ,)I ne 246 can
feed the cont ARF4FAALC thabRElEIfe MRIBECORICHF P aRG §UIETSSSPREEEN 38U 23855U4B &8 r i bed
above. In ano ghed L, Nant [ L S b into
a1 eam 112 pr forepa e T Ko S i D R Beos R STReraibTLaeass Lol y

i ncl udes a f| eepacate thelcooldé virean 234 imp @0Apresdéd prodbatifragticwipé esmerlsing
conpressor body. 114, the .conpres , tregm 232 can be irecied to an

.conp ed
i nt er cool er 2_‘8h\/?’1§ﬁ%t‘?§?‘161681’%?n'Iﬁllétds’rfstf THEE ¥ IRPEACHEIAIAT EBIEPSORedi Um
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248, which optiona I ncludes a flow control "device "250. Line can be
directed to i pteessimd es showetn 232 hsashewondensed gire@n B2 whidhhprefdratiier i or  of

the intercooler 234 via a nozzle placed.in a hole provided.in the side of
Nt er ool er  2aINen e AT BREGETDVE BETTESsuR 6t PRaABEDREBPRad by
cooling nmedi yareiAQdiiol QAbYed thirBbd NThi RbSIROQ] Qfeal™12C BRI BREAGNSEELAM 232
optionally contacts the contam nant-renoval nedi um under conditions
effective to roptionadly if cadirertgd cotePaanainffower 006 whereiintaardeore asithé quasht her eof

dth by f i WO 2004/ 0400 PCT/ US2003/.028720 ,.-18 il
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stream 236 t hajr geXpresent R ehiidLR0 MRy ARG RRADRIThREEoASHERR LA fidRatidAst 238,
such as a discharge drum or knockout drum for further processing.

Separ at i on uniexisP@gccerdpagearigs thetpsesspoingentsyy eam 236 i nto conpressed product
fraction 116 (i%‘g)f’]l S1NY As discussed above, the present contaminant removal process is

particularly suited for use in compressors and/or intercoolers in an MTO
separation system. Preferably, the conditions in the MTO reactor including the
pressure, temperature, weight hourly space velocity (WHSV), etc., are conducive
to converting the methanol to light olefins, as discussed in more detail hereinafter.
[0048] Typically, molecular sieve catalysts have been used to convert
oxygenate compounds to light olefins. Stlicoaluminophosphate (SAPQ)
molecular sieve catalysts are particularly desirable in such a conversion process,
because they are highly selective in the formation of ethylene and propylene.
[0049] The feedstock preferably contains one or more aliphatic-containing
compounds that include alcohols, amines, carbonyl compounds for example
aldehydes, ketones and carboxylic acids, ethers, halides, mercaptans, sulfides, and
the like, and mixtures thereof. The aliphatic moiety of the aliphatic-containing
compounds typically contains from 1 to about 50 carbon atoms, preferably from 1
to 20 carbon atoms, more preferably from 1 to 10 carbon atormns, and most
preferably from 1 to 4 carbon atoms.

[0050] Non-limiting examples of aliphatic-containing compounds include:
alcohols such as methanol and ethanol, alkyl-mercaptans such as methy!

mercaptan and ethyl mercaptan, alkyl-sulfides such as methyl sulfide, alkyl-



l'i ght ol efins, which g.| onally is directed to on‘r nor e addi ti onal
conpressor bodies an r intercoolers as well as separation system 118
for furthewo wigaess ng as shown in Fig. 1, and a conden®€astrnsgans242 whi ch
preferably includes the contam nant-remgyal nediumas well as any

cont ani nants dissol ved therein and/or réfbved ther eby. The condensed stream
242, or a portion thereof, optionally is redirected to the Quench Tower 106
where it can serve as the quench nmedium The injection systemillustrated

in Fig. 2is Qpgn&0fichiMihdipd SnRedhimenimefsublngs BIESENethdlY 8RIHyPRhefNd MRNY
ot her possible injection systemconfigurations exist 1n accordance with the

present i nventandmethyledy] ether, dilgdhebdes aiochwe mathd ghlesisrindceshylastilomds,
“renoval process i articul arly.suited for i,h conpressors. and{ or
i ntercool ers iaﬂ‘yéi(eﬁ\?ﬁ‘ﬁ S ﬁﬁr‘%?%@ﬁ%f}@%rﬁ”ﬁﬁ%@p%Iag}g%f"‘ﬂ%uscacfh%i HEBAS in the
MIO reactor ingltdidi@ the pressure, tenperature, weight hourly space

‘velocity (WHSV), etc., are conducive to converting the nethanol to |ight
ol efins, as di[8@ildsed i fnrmprefereadaiembhdneinhaf ttke prodeg04BtheTypienadn, ythe
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particul arly desin@béBpduhdsyebnBint@NNERSt @Re BXREASom. I8 eRUESstt ISk ral e
highly selective in the formati on of ethyl ene and propyl ene. [0049] The

f eedst ock pr efearbdinerd ohthe procesaof dnvenber th ppyespate-in ohe Bedsteck iscorpounds

t hat i nclude al cahol m_nes,..carbonyl ¢ nds for exanple . ald des,
ket ones and car¥s ﬂ?‘f‘)?lé? ] @C P{fg?ra%l?’ l‘?éllp g?ty% %lﬁ%ggi§y W%Errectgf)tagﬂlézftlcslﬂ?l?%d%fgt?'g and

the like, and gRokbyEEsastties @ab 20Tdeha itpha! preferdie snoOf td Me carbon atoms

ali phatic-containing conmpounds typically contains from1l to about 50 carbon

atoms, pref er @pdyngst preferably dropp! gt kahonetoms; Therkcoppisseiabasfeedstrpkiint o 10
Carben <t o BOSTRS!of BESL LT oMM Sy SPRRP R LR R,
such as net haridohalkthndtthanalsatupdtiy bowrkérpa. aXen-Eihdtingtsxafipldsydf oxﬁ@err@ea@t an and
et hyl nercaptan, al kyl-sulfides such as nethyl sulfide, alkyl W) 2004/040039
PCT/ US2003/ 028n¢ipde methanol, ethanol, n-propanol, 1sopropanol, methyl ethyl €ther, dimethyl

ether, diethyl ether, di-isopropyl ether, formaldehyde, dimethyl carbonate,

dimethyl ketone, acetic acid, and mixtures thereof. In the most preferred

embodiment, the feedstock is selected from one or more of methanol, ethanol,

dimethyl ether, diethyl ether or a combination thereof, more preferably methanol

and dimethy! ether, and most preferably methanol.

[0052] The various feedstocks discussed above, particularly a feedstock

containing an oxygenate, more particularly a feedstock containing an alcohol, is

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

monomer(s) produced from the feedstock typically have from 2 to 30 carbon

atoms, preferably 2 to 8 carbon atoms, more preferably 2 to 6 carbon atoms, still

more preferably 2 to 4 carbons atoms, and most preferably ethylene an/or

propylene.

]0053] Non-limiting examples of olefin monomer(s) include ethylene,

propylene, butene-1, pentene-1, 4-methyl-pentene-1, hexene-1, octene-1 and

decene-1, preferably ethylene, propylene, butene-1, pentene-1, 4-methyl-pentene-

1, hexene-1, octene-1 and isomers thereof. Other olefin monomer(s) inciude

unsaturated monomers, diolefins having 4 to 18 carbon atoms, conjugated or

nonconjugated dienes, polyenes, vinyl monomers and cyclic olefins.



-19 am nes such as net hyl hne, al kyl-ethers such as t hyl ether,
diethyl ether and nethyle | ether, alkyl-halides su as net hyl chloride
and et hyl b oisdawsy al kyl ketones such as di nmet hyl ket oneCTASMWaDI$ENY des,
.and various acids such as acetic acid. LpOSl] In a preferred enbodi nent of
t he process of the invention, the feedsf0Ek contains one or more
oxygenates, nore specifically, one or nore arganic conpound(s) containing
at | east one oxygen atom In the nost preferred enbodi ment of the process

of invention, fop€40xygenntiBe infbst PRIGRAATImMER, PEFedistocRDr8feAdHEPBObAS) |
preferably aliphatic al cohol (s) where the aliphatic noiety of the

al cohol (s) hasof mem pxygsnates,ciardeovertadomsthe mredeaecabfl ¢ mplsalar sisvd atelysbon
atons, and nost prefer.abl r 1.to rbon atons. The.al cohol s useful as
feadetock in  HRPGIEE0 SenPRTbvIbRAde Shor Rt RETR ietirel 2t Sah

branched chai naghispMadst pref@hbi9htle Diamls)t MiBhé ot BSAbMARSE dr I EREPRbMS
Non-limting exanpl es of oxygenates include nethanol, ethanol, n-propanol,

i sopropanol , niedsiocketceptainirthean, oy aeneiey | pretargldy | andiadedhpl. 0§k rpreferably

di -isopropyl ether. formaldehyd | nethyl carbonate,, dinethyl ketone,
acetic acid, aﬁlﬁﬁ‘r‘ﬂ]% f?rtggp{eﬁee%eedg?leg?\{s%{g%ﬁﬁes?n DV EPHERF enbodi ment, the
feedstock is s@logsted frUne gast ﬁéfeﬁ@ﬂ@r&%sﬁ??@ﬁd&ﬂﬁy reférainglas gagltolkhnd
ether, diethyl ether or a conbination thereof, nore preferably nethanol and

di net hyl et her (GEQHon@lsamaiivelye methapohist-elahny (MIO052) a MMEOpp¢asasypediist ocks

di scussed abov articul ar f eedst ock..contahni ng an.ox nat e, nore
particul arly a%? 853%?“8%% CS‘##%& i qaﬁ{efgfa(?bhgl I,ngéhgno C%‘-’,{\%ﬁlﬂ’égﬁ%g&ﬁ%r i y into
one or nore ol gfriveftsd in THeeprobepite B &) moleclhetiele caBRONEISIsitRimouUc 86k b om t he
feedstock typically have from2 to 30 carbon atons, preferably 2 to S

carbon atons, mMoFe offEbe pElergbly al eredamimantlyy sHhylenst and/or ﬁﬁ’rpéyeﬁ?:e@@lhbl y 2
to 4 carbons al QIR dt%'?agfli'gﬂfél?ﬁﬁs‘?ferabl y ethylene an/or propylene. [0053]
es of ol e

Non-limting exarrp? I'n " nmononer (s) include ethylene, propylene,

but ene-1, pent @086, 4- nFhéydedpoolt.dnent entbedne lconedtent dr mott diluents,
typically used to reduce the concentration of the feedstock. The diluents are
generally non-reactive to the feedstock or molecular sieve catalyst composition.
Non-limiting examples of diluents include helium, argon, nitrogen, carbon
monoxide, carbon dioxide, water, essentially non-reactive paraffins (especially
alkanes such as methane, ethane, and propane), essentially non-reactive aromatic
compounds, and mixtures thereof. The most preferred diluents are water and
nitrogen, with water being particularly preferred. In other embodiments, the
feedstock does not contain any diluent.
[0057] The diluent may be used either in a liquid or a vapor form, or a
combination thereof. The diluent is either added directly to a feedstock entering
into a reactor or added directly into a reactor, or added with a molecular sieve
catalyst cdmposition. In one embodiment, the amount of diluent in the feedstock
is in the range of from about 1 to about 99 mole percent based on the total number
of moles of the feedstock and diluent, preferably from about 1 to 80 mole percent,
more preferably from about 5 to about 50, most preferably from about 5 to about
25. In one embodiment, other hydrocarbons are added to a feedstock either
directly or indirectly, and include olefin(s), paraffin(s), arcmatic(s) (see for

example U.S. Patent No. 4,677,242, addition of aromatics) or mixtures thereof,



decease-1, preferably yl ene, propyl ene, butene- pent ene-1,

4- met hyl - pentene- 1, ene-1, octene-1 and isone thereof. OQther olefin
nonomer ( s) waelwdeodunsat ur at ed nonomers, di ol ef i ns havi RCHAUSWHOIESEHAr bon
atonms, conjugated or nonconjugated di enes, polyenes, vinyl nononers and

cyclic ol efins. WO 2004/ 0441039 PCT/ US2003/ 028720 -20- [00541 In the nost
preferred enbodi nent, the feedstock, preferably of one or nore oxygenates,
is converted in the presence of a nolecular sieve catalyst conposition into

ol efin(s) havi fgfelathP pforSWnROBStyRIEMpentPletd, efdbdther?hi BolarbAsPRIVinAHod¥rs.  Most

preferably, the olefin(s), aloné or conbination, are converted froma
feedstock cont ziore cathoardt @Ry @8 maxeresphestel abl y an al cohol, nost preferably

met hanol, to t referred olefints) ethylene and/ or propylene.. 100551 The
most pr ef erred{@?@cess | " gEheral ??/) F%If‘gﬁn at%ecgs’éocé‘asef’?e(%y%ﬁe?i%E“%Q? O or
alternatively, cdRiifiap @ne 08 nere bk gena Gh. thé Ere@,e,MEwaﬁg@é@iar v gahlvyt  an
oxygenat ed feedstock, nost preferably a nethanol containing feedstock, is

converted in téenpsiivanedethefindenionesurariediogy é&n edeadtipnt Preessposia resatornt o one

or nore olefin ef erabl y. and predom nantly. .t hyl.ene and/ or propyl ene,
of t en referreﬁ'ﬁ%rf)qé% Yot ¥30Fe€*eﬁs€eu‘[)8f?§%§s’ T ulgg&\ sqegcqff’cqsﬁctgﬁgme?a
enbodi ment, CORERIIE HRAGredessID hecfeablen tontinubiPiariiled Beaestotas, alugest he
concentration of the feedstock. The diluents are generally non-reactive to

the feedstock prefaniileegpaiinushebichostosity Suidizaddsdipressss:  Non-|initing
exanpl es of di ldﬁ&gﬁs InCﬁ"Hed??E{Eg%%)ﬁlxaa%lce%Ee%o&’n DAE T REED Sa&a?%gs of e g:e,

carbon di oxi de er, essen on-reactive ‘paraffins pecia
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The dil uent i sdesktibel inafid edadplecl0iS. YPatemt dof de¥$I796k UshtatdanndNo. 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.
The preferred reactor type are riser reactors generally described in Riser Reactor,
Fluidization and Fluid-Particle Systems, pages 48 to 59, F.A. Zenz and D.F.
Othmer, Reinhold Publishing Corporation, New York, 1960, and U.S. Patent No.
6,166,282 (fast-fluidized bed reactor), and PCT Publication No. WO0185872
(multiple riser reactor), which are all herein fully incorporated by reference.
[0060] In an embodiment, the amount of fresh feedstock fed separately or
jointly with a vapor feedstock, to a reactor system is in the range of from 0.1
weight percent to about 85 weight percent, preferably from about 1 weight percent
to about 75 weight percent, more preferably from about 5 weight percent to about
65 weight percent based on the total weight of the feedstock including any diluent
contained therein. The liquid and vapor feedstocks are preferably the same
composition, or contain varying proportions of the same or different feedstock
with the same or different diluent.
[0061] The conversion temperature employed in the conversion process,

specifically within the reactor system, is in the range of from about 392°F (200°C)

to about 1832°F (1000°C), preferably from about 482°F (250°C) to about 1472°F



-into a reactor or added di tly into a reactor, or ajed wth a nol ecul ar
sieve catalyst conpositiof In one enbodi nent, the a nt of diluent in the
f eedst ock WoS0o40038 range of from about Ito about 99 nolRECTHETREHE2EBEsed on
_the total nunber of noles of the feedsteek and diluent, preferably from
about | to 80 nole percent, nore preferably fromabout 5 to about 50, nost
preferably fromabout 5 to about 25. In one enbodi nent, other hydrocarbons
are added to a feedstock either directly or indirectly, and include

ol efin(s), pan8fidiOn(apre melondly &pa)aboaedSXBr(25EX A NP kBol. 1382 Fal780tC)Neet
4,677,242, addition of aromatics) of m xtures thereof. WO 2004/040039

PCT/ US2003/ 028728 pr@fg&a@f gff)é} abeyy #ﬁo&?@]& ‘Bmkfehe(?f Bel@pYitenct @468 ot her
hydrocarbons hagkntieforflly fBECAEA,DOS-R! BBeCPlo MRt AS2ENREAPL) 1OASE] The
process for converting a feedstock, especially a feedstock ‘containing one
or nore oxygematfembly fiomhebopr @2ERCRS05C) o atohie tORA2AF (S5ECY. cat al yst

conposition of the invention, is carried out in a reaction process in a
reactor, wherl@4e procB¥s SPRVEASIPR REESSHED CPIPHYEEsIn &hq |caNYAISIRRy IBREESHr ocess

(includes a t t c er onti.nuous £ lui.di;zed bed
process, and %E?H}:&ggef@rﬂg%%ga%%g%{i %tgﬁlé %P%SE %qogi‘b;{yéf ﬁF%i%{g h@@d
process. [ 005%utoberousc@etsucn Phocassssorcpesduak s psat enitie partialrpredsyreodf
catalytic react g‘%ﬁ Sﬁgh s .h b{:i d rigqact rs.tha}t ha‘\(e a dense bed or fixed
bed reaction ZBR&edstankFarlusivs et pay didiepbtherdy lyatcelly the comuersiogeswre
together, cir L 00 b Ll OH : | r t e |like.
Sui tabl e conv?ﬁb@%ﬂnégﬁnrtggkgd (;:r% %?lﬁ ggghealiagg&ggf;rg?i {)Hgg?ib'r% lgg'ﬂ‘ra ‘gﬁg%?gﬁﬁ%

Pat ent No. 4, Qi6fer®by; fronSabdRatbddtaaNo ab@ytA8WIFe22 and dodt préfeebly, frandibout

Flwi di zati on i eeri%,lla Kunii and 0. Levenspiel, Robert E. Krieger
Publ i shing Co 2 1RARPWOR KPREw York 1977, which are all herein fully

i ncor porat ed 065 er encepe TRGoMr 8HG &Lty SANE pahRBlarly €L WO S
general ly desct:l?i bgeid in Ri seer R%act or ,)r%g?ui di zat?oér?l\pgln?)’lzlpg?d- Iggéti cle

Syst ems, pagespragss dobgonveriing Zefeedsipek Dprftainin®t bmeior rResiendryizanaResbin diei ng
Corporati on, Nper\t’e\ée\rgger lé)f al%%?écu?a?dsiel{feséatelxal%tecnotmpl\é%ition within a reaction zone, is
defined as the total weight of the feedstock excluding any diluents to the reaction
zone per hour per weight of molecular sieve in the molecular sieve catalyst
composition in the reaction zone. The WHSYV is maintained at a level sufficient to
keep the catalyst composition in a fluidized state within a reactor.

[0064] Typically, the WHSV ranges from about 1 hr'! to about 5000 hr !,
preferably from about 2 hr! to about 3000 hr’!, more preferably from about 5 hr’!
to about 1500 hr”', and most preferably from about 10 hr'! to about 1000 hr!. In
one preferred embodiment, the WHSV is greater than 20 hr', preferably the
WHSV for conversion of a feedstock contaiming methanol, dimethyl ether, or
both, is in the range of from about 20 r™' to about 300 hr™'.

[0065] The superficial gas velocity (SGV) of the feedstock including
diluent and reaction products within the reactor system is preferably sufficient to
fluidize the molecular sieve catalyst composition within a reaction zone in the
reactor. The SGV in the process, particularly within the reactor system, more
particularly within the riser reactor(s), is at least 0.1 meter per second {m/sec),
preferably greater than 0.5 m/sec, more preferably greater than 1 m/sec, even

more preferably greater than 2 my/sec, yet even more preferably greater than 3

m/sec, and most preferably greater than 4 m/sec.



6, 166, 282 (fast-fluidi bed reactor), and PCT Pulgai cati on No. WO0185872
(nmultiple riser reactor which are all herein ful i ncor por at ed by

ref erence. WwoQ@6&oshzoan enbodi nent, the anount of fresh feedakomkioisch
separately or jointly with a vapor feedstock, to a reactor systemis in the
range of fromO0.1 weight percent to abowt>-85 wei ght percent, preferably
fromabout 1 weight percent to about 75 weight percent, nore preferably
from about 5 wei ght percent to about 65 weight percent based on the total
wei ght of the tock jyRgludi L; : i ' liquid
and vapor feed@?gc s ar eHg\rg1 g?ﬁ?gﬁgy%{%ﬁhgg@n@{e lggér?ri}li)%g’l '? ?@%\?Qgéﬁjg%ﬁ%egimﬁ

varyi ng propor thosnskilddd inhthe samet dre idivédftenenah beeedsimakwithuntdwideerasgnaf or
different diluent. [0061]. The conversion tenperature enployed in the
conversi on pr oE%"é@?tLrss‘ﬁéé‘Pf"{’}@éfsl 3‘W¢§h‘i’”ﬁh‘{"ﬁgﬁ%‘gégcgﬁon§9’§t5@fﬁt and sSepp e range
of from about 3925 .200C) to about 1832F (1000C), preferably from about
482F (250C) to about 1472F WO 2004/ 140039 PCT/ US2003/ 028720 -22 (800' C),
nore preferably from about 482F (250C) to about 1382F (750C), yet nore
preferably from about 572F (300C) to about 1202F (650C), yet even nore
preferably from about 662F (350C) to about 1112F (600C) nost preferably
from about 662F (350C) to about 1022F (550C). [0062] The conversion pressure
enpl oyed in the conversion process, specifically within the reactor system
varies over a w de range including autogenous pressure. The conversion
pressure is based on the partial pressure of the feedstock exclusive of any
diluent therein. Typically the conversion pressure enployed in the process
is in the range of fromabout 0.1 kPaa to about 5 MPaa, preferably from
about 5 kPaa to about 1 MPaa , and nost preferably fromabout 20 kPaa to
about 500 kPaa. [0063] The wei ght hourly space velocity (WHSV), particularly
in a process for converting a feedstock contai ning one or nore oxygenates
in the presence of a nolecular sieve catalyst conposition within a reaction
zone, is



defined as the total weight of the feedstock excluding any diluents to the
reaction zone per hour per weight of nolecular sieve in the nol ecul ar sieve
catal yst conposition in the reaction zone. The WHSV is naintained at a

| evel sufficient to keep the catalyst conmposition in a fluidized state
within a reactor. [0064] Typically, the WHSV ranges fromabout 1 hf-1 to
about 5000 hr ', preferably from about* 2 hr-1 to about 3000 hr-1, nore
preferably fromabout 5 hr-1 to about 1500 hf-1, and nost preferably from
about 10 -1. . gt 1000 hr-1. In one preferred enbodi nent, the WHSV is
greater thrwalha}é%cqﬂ&%%gpr eferably the WHSV for conversion of a feedstock
cont ai ni ng net hanol, dinethyl ether, or both, is in the range of from about
20 hr-1to a 0%300 gq-l. ,0065] The sgtperfici,al gs\?as velocity (SGV) of the
f eedst ock i ntl GdRTREFSS HTIFHBAY NS A FRRARE FRMA PHHBF QS HOPHFIPRIFEOTBAct or system
i's prefer ahpansibididineRbarhon dylsteht tesrbdes S gREHIgahe StbRVST: cat al yst
conposition within a reaction’zone in the reactor. The SGV in the process,
parti cul ar | y(@hamprassinganredBeand in thy serapressenitke cqmepressovbayingenihlenand anhe ri ser

reactor(s), is I t . 0. d - pr I [eater
than 0.5 m sec,0 thlrretgr gl?d;ragf (_latgnécgle%?%{gfrr%g(%re?'?r?%gh tﬁéﬂncf) glg)é‘?smggeﬁéﬁﬁo e)(’%‘?eéf erably
Tost pref orably gt eater than 4 m sor D 2000 040036 PCT] US2003/ 028720 23
nost prefera .greater an sec. VD,

[ 0066] Havi n@%’é ting p contgmuRpt-irme vehmedipR dMe it LOMRTESIPT | be appreci ated by

those skill ed) idhddifig MelcohBftindnlSerhSWERELIRH WA HRRRGHIRLTBdM thin a wi de
range of paranmeters wthin what is clainmd, wthout departing fromthe

spirit and scopendifionstefigctivete mermeye, the dontamiaant feons the it compressor Augfrcgcess f or

removi ng cont a![ﬂe?&gtfg rﬁiﬁ??nﬂobﬂg%ﬁt%%%ﬁt-%@w conpressor in a methanol to
ol efin separation yslie the process conprising the steps of. (a)

conpr essi ng @nreeddviingetht mobilé bentaoinante®so the dohprasiwiesdo thelvaxiimguan i nl et

and an flow compressor comprises at least one compression stage, the at least one
compression stage comprising a plurality of sections, and wherein the injecting
comprises injecting the contaminant-removal medium into the plurality of

sections of the at least one compression stage.

2. The process of claim 1 wherein the contaminant-removal medium comprises

water.

3. The process of claim 1 wherein the contaminant-removal medium contains

substantially no sulfur.

4. The process of claim 1 wherein the contaminant-removal medium comprises a

Cs+ hydrocarbon fraction.
5. The process of claim 1 wherein the injecting is performed continuously.
6. The process of claim 1 wherein the injecting is performed intermittently.

7. The process of claim 1 wherein the process further comprises the step of:



outl et and an inner conpressor surface, the conpressing occurring under
conditions effective to forma contam nant on the inner conpressor surface;
(b) injecting a contam nant-renoval nediuminto the conpressor; (c)
contacting the contam nant-renoval mediumw th the contam nant under
conditions effective to renove the contam nant fromthe inner conpressor
surface thereby formng a nobile cont%ni nant; and (d) renmoving the nobile
contam nant fromthe conpressor wherein the continuous flow conpressor
conprises at !ﬁe ShieQfE BBt ngnt: E%&,%‘Qa‘?’mééle ald Gasln 2080, SRARLGES! on
stage conpri si ! pf@fa i Ty of sections, an er &i Hthe I'njecting
conprises injecting the contam nant-renoval nediuminto the plurality of
sections of the at Ieas%ﬂone c?pp[e sion stage. 2. The process of claiml

wher ei n t he & ohReRRPFRER P Flaimp | Jherriniihg sPrtgmpanirmoveldpedium mixeygiththg ces s of

claim 1 waghehhnbhe G)OURT B Prock& MR ORPLMAYL BRI JFS substantially no

sulfur. 4. The process of claim1l wherein the CTontam nant-renoval nedi um
conpri ses a (e)GEparhyniy the sptsaminantarsmioyal. m&lium Hwnptho cfbnf claim 1 wherein the
injecting is performed continuously. 6. The process of claiml1 wherein the
injecting is perfornmed intermttently. 7. The process of claim1l wherein
the process 4 uThdygioce06PEliBEeS Whateisthe Romthmindht rem@yalinijdidrh idigjckiee into

contam nant -renoval mediuminto a conpressor intercooler. 8 The process of
claim| wHEAREHChARCHBESA- nant - r emoval nedi um mi xes with the effluent
after the injecting, the process further conprising the step of: (e)
separating the contam nant-renoval nediumfromthe effluent. 9. The process
of clai m1 wifelTké procése of dlatnaiwhzrein the vomiiuone flow wpinpressgr écaneakidl fiow  t he
inlet of the conpressor. 10. The process of claim1 wherein the

cont i nuou§2FPEH° onpressor is an axial flow conpressor.

11. The process of claim 1 wherein the continuous-flow compressor is a screw

COMpressor.

12. The process of claim 1 wherein the continuous-flow compressor is a centrifugal

CoOmpressor.

13. The process of claim 1 wherein the contaminant-removal medium comprises at

least one aromatic compound.

14. The process of claim 1 wherein the contaminant-removal medium comprises at
least 50 weight percent aromatic components based on the total weight of the

contaminant removal medium.
15. The process of claim 14 wherein the contaminant-removal medium comprises at
least 70 weight percent aromatic compounds based on the total weight of the contaminant

removal medium.

16. The process of claim 15 wherein the contaminant-removal medium comprises at



11. The process of claim1 wherein the continuous-flow conpressor is a screw
conpressor. 12. The process of claim1l wherein the continuous-flow
conpressor is a centrifugal conpressor. 13. The process of claim1l wherein
t he contam nant-renoval nedi um conprises at |east one aromatic conpound.
14. The process of claim1 wherein the contam nant-renoval medi um conpri ses
at |east 50 weight percent aronmatic c%ﬁrrponents based on the total weight of
the contam nant renoval medium 15. The process of claim 14 wherein the
cont am nani, - ' ' L.gft [ t .aromatic
compounds EEe TR HEEAH UL AATBLURR R bast BT e o ELERY o R CRMAR T ' T
The procesan®fal medinum. 15 wherei n t he contam nant-renoval nedi um conpri ses at
26 | east 90 wei ght percent aromatic conpounds based on the total weight of
t he contam nant renoval medium 17. A process for renoving contam nants
froma conpresadiroédds orMErh&aROLoismAbAS FBm S@RMrékdAR aSHEhHA to JIgAPr ocess
conprising the steps of: (a) conpressing an effluent in the conpressor, the
conpr essoBeNaEAHon §ydem; the process¢omprisingthesterantl an i nner conpressor surface,

the compr essigoR6RUEIL AEANARSn e QMBI SHEEEBGLLLPNL S BN EBOM am nant
on the inner conpress surface, erein the contam nante causes a vibration
in the conpressotlet §ha) annjreet i doghpeessarnbafacoaniic rcompysstingesicutringnunddrhe
conpressor; (c) cpntact] n& t he cont am nant-renoval .nmediumw th thte

cont am nant unﬁ‘é'}d?t‘?f’én?ffet" ¥ndo dPre & PYLARIBantpmh IRE ST CBRPLESH Y a3 128% om t he

i nner conpr ess Qe theesntatRhERYsds ArviBrahein IRDEngpreQft am nant ;. (d) renoving
the nobile contam nant fromthe conpressor; and (e) nonitoring the

vi bration. 1(8) inustingp certaminght-remevah meliyin érteithe qompréssgrecting is performed in
response to (tci]gontacting the contaminant-removal medium with the contaminant under
conditions effective to remove the contaminant from the inner compressor surface
thereby forming a mobile contaminant;
(d) removing the mobile contaminant from the compressor; and

(e) monitoring the vibration.

18. The process of claim 17 wherein the injecting is performed in response to the

vibration in the compressor.

19. The process of claim 17 wherein the effluent comprises a hydrocarbon selected
from the group consisting of butadiene, pentadiene, cyclopentadiene, hexadiene,

cyclohexadiene, C;+ dienes, styrene, C4t styrenic compounds, and mixtures thereof.

20. A process for removing contaminants from a compressor in a methanol to olefin
separation system, the process comprising the steps of:
(a) compressing an effluent in the compressor, the compressor having an inlet and an
outlet and an inner compressor surface, the compressing occurring under
conditions effective to form a contaminant on the inner compressor surface;

(b) injecting a contaminant-removal medium into the compressor, wherein the



vibration in the conpressor. 19. The process of claim17 wherein the

ef fluent conprises a hydrocarbon selected fromthe group consisting of

but adi ene, pent adi ene, cycl opentadi ene, hexadi ene, cycl ohexadi ene, Cr7+

di enes, styrene, C4+ styrenic conpounds, and m xtures thereof. 20. A process
for renoving contam nants froma conprgssor in a nethanol to olefin
separation system the process conprist’ng the steps of: (a) conpressing an
effluent in the conpressor, the conpressor having an inlet and an outlet

and an i nner C95H25rﬁi%§1‘&[reﬁa‘d§z£l%?digxtrr]lh{bhngﬂﬁpsr &5RhAG, Pértidh rdf%g(rngl%ﬁrm(vﬁe?”di tions

effective to forma contam nan I Nner conpressor surtace;

i njecting a cobotanbs sirdant, emiereih the Quenth Abweet ve paro mi riks siathanoh er elefint he 27
cont am nant -renpval. nmedi um conpri ses at |east a portion of a Quench Tower
bottons streant PRREPRFFIEHE Quench Tower is part of the methanol to ol efin

separati on Syptétiidcting te ARARLIIEM SRS ne@RhPWIR BRIcohRIRNGRL uilRel UM wi th the
contam nant under conditions effective to renove the contam nant fromthe

i nner conpr ess eenditinns gHectivetie rangverthy eantaniganidiom Bedorer spinpEeaTor serfage (d)
removi ng the ”ﬁmébﬁtf&%ﬂhgm%ﬂﬁ C(gigtgmntaﬁ?a&orrpr essor. 21. A process for
S Tr

removi ng contam na ma conpressor’in a nethanol to olefin separation
system the (d) emesdngtheprobie nontathimastt feqns thefcompegssaront acti ng a net hanol to
ol efin product fraction with a quenching nediumin a Quench Tower under
conditions effective to forma Quench Tower overhead stream and a Quench

Tower bott oy, Atr6@Rs foMeh&Viflg ERarkMERS FrohWEim 886118 AlnetBinoE RIBISRTP! | Ses
| ight olefins, and wherein the Quench Tower bottons steam conprises spent

quench nedénaratian gydemdbe picess comprigaptiestappgliit he wash oil from the spent
suench, 1, 4 Bl QTR0 ] OB DS HRER,  HERFA A L),
conpressor, thQueinh Towed midea conditibes effetiaeitadntm aaQdench Tower overhead
stream and a Quench Tower bottoms stream, wherein the Quench Tower overhead
stream comprises light olefins, and wherein the Quench Tower bottoms steam
comprises spent quench medium and a wash oil;
(b) separating the wash oil from the spent quench medium by skimming the oil from
the spent quench medium;
(c) injecting the wash oil into a compressor to remove contaminant from the

compressor, thereby forming a mobile contaminant; and

(d) removing the mobile contaminant from the compressor.

22. A process for removing contaminants from a compressor in a methanol-to-olefin

separation system, the process comprising the steps of:

(a) compressing an effluent in a first compressor stage to form a compressed effluent,
the first compressor stage having a first inlet, a first outlet and a first inner
compressor surface, wherein the first compressor stage is in the compressor, and
wherein the compressing occurs under conditions effective to form a contaminant
on the first inner compressor surface;

(b) injecting a contaminant-removal medium into the first compressor stage;

(c) contacting the contaminant-removal medium with the contaminant under



(d) renoving the nobile contam nant fromthe conpressor. 22. A process for
renovi ng contam nants froma conpressor in a nethanol-to-olefin separation
system the process conprising the steps of: (a) conpressing an effluent in
a first conpressor stage to forma conpressed effluent, the first
conpressor stage having a first inlet,_a first outlet and a first inner
conpressor surface, wherein the first %%npressor stage is in the conpressor
and wherein the conpressing occurs under conditions effective to forma
contamt nant N LBRalibh eraReL §OIRERRSHe SURLATE Bl B0 Tahe
contam nant-renoval nediuminto the Tirst coipressor stage, €¢) contacting
t he cont am nant - reempvakorsactheentheve b fdriingeombisite dvarimitkmtter 28 conditions

effective to r ve the contaglnant.froglthe irst inner conpressor surface
thereby forni ngﬂgﬂﬁﬁwwe ohtilgiFeRaminant tom the Hist cRIMRESORERAS 8% ont ani nant

fromthe first (@Qﬁiﬂb&%sﬁﬁ’% m%fcag?'res@a%fﬁ&m GOIRESRBIIREpréIS: gs&8Hd ef f | uent
in a second conpressor stage, the second conpressor stage having a second

inlet, a second cempesserilags avingnel s¢oend inlet eraseandsaitlet and asecond3nneThe
process of Clainh%ﬁntﬁ&%Lﬂh&?e first conpressor stage and the second
conpressor stage are rna singl e conpressor body. 24. The process of claim
22 wherein the first conpressor stage and the second conpressor stage are

i n separate goppressor hodie 5. .The process of clai 2 wherein step (e)
occurs bef or@-é}géﬁ“’fﬁﬁsp cgﬂ?a%r‘ié‘efﬁ"b@éé"gﬁﬁf’mﬂeé?%s‘?ﬁeW;Be BP7FOPhe

cont am naphmpRIRY Hagd BN AsmRRoOhPEIsorWalEr - 27. The process of claim 22
wherei n the contam nant-renoval nedi um contains substantially no sulfur

28. The process of claim 22 wherein the contam nant-renoval nedi um conprises

a G+ hydr 02@&“9? groch %tflceip'n %% gvuhgaé@fthgrﬁ?&%3§lp%fssoq lsﬁ'gg}n?d?thx\@gcﬁ)ﬁ& n the

injecting is performed contl
compressor stage are in separate compressor bodies.

25. The process of claim 22 wherein step (e} occurs before step (d).

26. The process of claim 22 wherein the contaminant-removal medium comprises

water.

27. The process of claim 22 wherein the contaminant-removal medium contains

substantially no sulfur.

28. The process of claim 22 wherein the contaminant-removal medium comprises a

Cs+ hydrocarbon fraction.
29. The process of claim 22 wherein the injecting is performed continuously.
30. The process of claim 22 wherein the injecting is performed intermittently.
31. A process for removing contaminants from a compressor in a methanol-to-olefin

separation system, the process comprising the steps of:

(a) compressing an effluent in a first compressor stage to form a compressed effluent,



30. The process of claim?22 wherein the injecting is perforned
intermttently. 31. A process for renoving contam nants froma conpressor
in a nethanol -to-olefin separation system the process conprising the steps
of : (a) conpressing an effluent in a first conpressor stage to forma
conpressed effluent, 29 the first cogressor stage having a first inlet, a
first outlet and a first inner conpressor surface, wherein the first
conpressor stage is in the conpressor, and wherein the conpressing occurs
under conditi o Ghf bl Quda Ry e COHATRRM frBodf3F ahd aStins) TARE
conpressor surface; injecting a contam nant-renoval nediuminto the
first conpressommtsgesurface,)winaeindld firsg corhpressonstags isantthe emmpwedsoneod um wi t h
t he contam nanthunde conditions effective.to r ve the contam.nant from
the Tirst inneMSIEn i sOBBFNE P it ehfiipts TGS o B BB nant
(d) renoving thethediitlitnes othpiebddanirticeom the first conpressor stage; and (e)
i njecting the contam nant-renoval nedium.into a conpressor intercooler. 32.
The process of (B igGHNg A cppepunant-reovabmedinmintertbs BbGRMPresar H#8% s i nj ect ed
into the firstgd : LI, 5 ﬂ% &l nt am nant
conprises an a?c'%%@%cémﬁ?%eﬁ%éﬁagﬁ@%i&ﬁ%ﬂ%n%?%ﬁé{e@svgtﬂo cf’al rh%gjgnva%gr ein the
conpressor is a comditionsoleffettiew tcommamssithe. codBmirbhe foorocdes foft dhrar m 34
wherein the conti nuous-flol\r%/ c& ressor.is a.centrifu ah conpressor. 36. The
orocess of cl ai meaPUREY EPeERE  EORPaMTR A EASVAM TR um compr i ses at

| east one ar ongf) irém&ARP A MibbII3 ContbmBaRCRGA tHeOfirst MPréRG tape! a nants from a
conti nuous-fl ow conpressor in a nethangl-tg-olefin separation system the
process conpri &) riBicEiRg &ice pntyninpafyrepghgl  wedipmgingg aceTMRIBTer iitHergoglet: st
conpressor stage to forma conpressed effluent, the first conpressor stage
having a first inlet, a first outlet and a first inner conpressor surface,
wher ei n t he 3i The prooess péslgion 3 & whgein the contarhimantenemora sudjura foinjected

into the first inlet.

33. The process of claim 31 wherein the contaminant comprises an aromatic

compound.
34. The process of claim 31 wherein the compressor is a continuous-flow compressor.

35. The process of claim 34 wherein the continuous-flow compressor is a centrifugal

COmpressor.

36. The process of claim 34 wherein the contaminant-removal medium comprises at

least one aromatic compound.

37. A process for removing contaminants from a continuous-flow compressor in a
methanol-to-olefin separation system, the process comprising the steps of:
(a) compressing an effluent in a first compressor stage to form a compressed effluent,
the first compressor stage having a first inlet, a first outlet and a first inner

compressor surface, wherein the first compressor stage is in the compressor, and



30 wherein the conpressing occurs under conditions effective to forma
contam nant on the first inner conpressor surface; (b) injecting a

contam nant-renoval mediuminto the first conpressor stage; (c) contacting
t he contam nant-renoval nediumw th the contam nant under conditions
effective to renove the contam nant frgmthe first inner conpressor surface
thereby formng a nobile contam nant; “("d) renoving the nobile contam nant
fromthe first conpressor stage, wherein the first conpressor stage is in

the continuousyhb el ROBRHERIREg o R WIS &nBitbRSerfdcile to KPR &RBRAinst 20€
conprises a plurality of sections, and the injecting conprises Injecting

t he cont am nanen thefstahnemeeinpressonswriache plurality of sections of the first

conpressor stageg. .38. T rocess of clai.m 37 wherein the ,

cont ani nant - r e%ﬁ@%ggl%&r&é%{%@g%l? 1S stag v IP@égﬁo%ﬁl\flte?%rﬂ?reﬁgF ¥ aromati c
conponent s bas@l comadting thotamkanimargitmodal iediuncwith ée ceaninitiawondgdr medi um  39.
The process of claim.38 \g}érei n the contam nant-renoval nedi um conprises at

| east 70 wei ght [F@RYEARS FEYS dOcHRpIENHE saRlapRt ¢ oMt dcal Ml st of t he

contam nant -r em)%%lnpf@%ﬁﬂr%{Hfac‘é(%her}'tk}efo%&%%ﬁﬁoﬁ?lfe cph@infaap Wherein the _
cont am nant -renoval nmedi um conpri ses at ~ | east 90 wei ght percent aromatic

conmpounds base() oemevieg thetragbilgepytaminant fréne thecfinst comipnessor stagepwhéreimdli um  41.
A process for refﬂ)é’tic%g QLA A0 S LT Om: 8 GORBL SRR D ess ek, Bnd wherein th

met hanol -t 0- ol ef ih SEParatiorr sys g’ﬁ] PR pr OCEesS é’(grrpri’y ng PR s?eps of .
(a) conpressing dhisteédnmpreszbr staga cbinpfifesCOPESRS O sstimge, bad fiey Mjatiagnpr essed
effluent, the first conpressor, stage having a fi r(?t inlet, a first outlet

and a first innercoMPHRS BICHRE dhe rotamingptaemoyal; medipm, bo dhgplugldpofsiage s

in the conpressorsecRid of SR icBmpl8sct 9FpL.€SSi ng occurs under conditions
effective to forma contaminant "on the first inner conpressor surface; 31

38. The process of claim 37 wherein the contaminant-removal medium comprises at
least 50 weight percent aromatic components based on the total weight of the

contaminant-removal medium.

39. The process of claim 38 wherein the contaminant-removal medium comprises at
least 70 weight percent aromatic compounds based on the total weight of the

contaminant-removal medium.

40. The process of claim 39 wherein the contaminant-removal medium comprises at
least 90 weight percent aromatic compounds based on the total weight of the

contaminant-removal medium.

41. A process for removing contaminants from a compressor in a methanol-to-olefin

separation system, the process comprising the steps of:

(a) compressing an effluent in a first compressor stage to form a compressed effluent,
the first compressor stage having a first inlet, a first outlet and a first inner
compressor surface, wherein the first compressor stage is in the compressor, and
wherein the compressing occurs under conditions effective to form a contaminant

on the first inner compressor surface;



(b) injecting a contam nant-renoval nediuminto the first conpressor stage;
(c) contacting the contam nant-renoval nmediumw th the contam nant under
conditions effective to renove the contam nant fromthe first inner
conpressor surface thereby formng a nobile contam nant; (d) renmpving the
nobi | e contam nant fromthe first conpgessor stage, wherein the contam nant
causes a vibration in the conpressor; dnd (e) nonitoring the vibration. 42.
The process of claim41l wherein the injecting is performed in response to

the vibrati On(ﬂggrgl':égﬁlﬁ% . fafirigdh-rent l&@%u&riﬂﬁ%ﬁéﬁ%ft céth 'eégoﬁétagﬁ-‘erei n the

ef fl uent conpri ocarbon sel ecte fromthe group conststing of
but adi ene, penfdimadingdhetapennadireneyal medbai with the eptinohex atdeene, C7+

di enes, styrene, C4t.styrenic caonpounds, .and m xtures.thereof. 44. The
or ocess of ol ai meITUREY STTCeTio 1 ofaEn At P BRBURTT oy R JiFsy 1488 o
| east a portion @bmpréstaraHactaH@EbRIMRIEE HobiRadhtaniiemei n t he Quench Tower
is part of the nethanol-to-olefin separation systenl ,
d) removing the mobile contaminant from the first compressor stage, wherein the
contaminant causes a vibration in the compressor; and

(e) monitoring the vibration.

42. The process of claim 41 wherein the injecting is performed in response to the

vibration in the compressor.

43. The process of claim 41 wherein the effluent comprises a hydrocarbon selected
from the group consisting of butadiene, pentadiene, cyclopentadiene, hexadiene,

cyclohexadiene, C;+ dienes, styrene, C4+ styrenic compounds, and mixtures thereof.

44, The process of claim 41 wherein the contaminant-removal medium comprises at
least a portion of a Quench Tower bottoms stream, wherein the Quench Tower is part of

the methanol-to-olefin separation system.





