WD 2005/ 005348 PCT/ US2004/ 017651 1 M N M ZI NG CORROSION I N A

METHANOL- TO- OLEFI N EFFLUENT PROCESSI NG SYSTEM FI ELD OF THE | NVENTI ON [ 0001]
The presemo pows@nsis®n relates to mnim zing corrosi on i n POT/E$2004E1651
processing system and nore particularlly to detecting and m nim zing
corrosion in a nethanol -to ol efin effl uent processing system by injecting a

neutralization ag % oolefln
IZ Nﬁ'c
Li ght
ommodi ty

ef fl uent processing systefth

ol efins such as ethyl ene anEE

petrochem cal s useful in a variety of processes for making plastics and

ot her chem cayEN RN TIEE INVENTEIRN| s used to make various polyethyl ene

‘pl astics, an n nmaki ng ot ner cnem cals such as vinyl chloride, ethylene
oxi de, et hyI[B%lz]ene anBhepreednt inveptiorprelatescto imsiniygigihgtcorosive in an effluent

pol ypr opyl ene astics, and,in_nakin t he em cal s .such as acr lonltrlle
‘and” pr opyl end™® 8%53'5-} SYSHR M?SW%&?&W&%@EWH%@WS& PrreYR I i

that oxygenatpegethafdieelaibiny eﬁﬁbﬁpﬁ}eée%smg@?st&ﬁ By Shjettilgea hdtitrulizhtidH agehef | I ns.
The preferred conversion process is genera referred to as an

oxygenat e-t o- mtoednerpr(r@n@)reglemﬂtbﬁnpthanelstg olcﬁ/reeﬁlpamtmr@caﬁsang yysteraf erred OTO
process is a methanol -to-ol efins (MTO) reaction process, wherein nethanol
is converted : ? Npropyl ene in the presence of a
nol ecul ar si ex ' ¥, the product streamfroman MIO
reactor is Ir[mmzal y degQﬁtﬁdﬁﬁ@ sacmu@nemywnetaﬁ prop¥énd Qire Pingsbraht
quenching. In the gquenching unjt, the product stream contacts a quenching
medi um usualqo}nm%ﬁl@rpet’iﬂ?hé‘mcégﬂ’é?ﬁ-‘l ’@r%"ar@ﬂf elarperssesdosmakingtlastipsand oduct

streaminto d ti v d‘gﬁ' The
conpounds inat}dﬁe pro E%lt U%Pélg?nﬁt h%ﬂl are %ag%gu%’ ﬂ[&ggr ub Ig‘ﬁié@ﬂe

condi ti ons arplastiepaans aﬂmahmgecitharmlmmm.ﬂe stidhgint vipyb dhilotidé,r ethylend oxﬂih,e | i ght
product fracti or] typi cal l.y nmet hane,

cQn ht ol efins,  di methyl ether,
CO, €02, et ha&yylb ?ﬂz%%ﬁé d’3l¢pho h@fpp 1S M85 i GRAkE ATIoNs RO TyRiPRYlentn
nreacted o] sed and
u X ﬂfe@neag o omafmehh&&i@ sdeh;ag &tay%&ﬁﬁ'ﬁé mggp%og%%im fe:

directed to recovery and pur I on oun I n the
The petrochemical industry has known for some time that oxygenates, especially

alcohols, are convertible into light olefins. The preferred conversion process is
generally referred to as an oxygenate-to-olefin (OTO) reaction process. One
particularly preferred OTO process is a methanol-to-olefins (MTO) reaction
process, wherein methanol is converted to primarily ethylene and/or propylene in
the presence of a molecular sieve catalyst.
[0003] Typically, the product stream from an MTO reactor is initially
| directed to a quench unit or tower for product quenching. In the quenching unit,
the product stream contacts a quenching medium, usually water, under conditions
effective to separate the product stream into a light product fraction and a heavy
product fraction. The compounds in the product stream that are gaseous under the
quenching conditions are separaied therefrom as the light product fraction. The
light product fraction typically contains light olefins, dimethyl ether, methane,
CO, CO,, ethane, propane, and other minor components such as water and
unreacted oxygenate feedstock. The light product fraction is compressed and
directed to olefin product recovery and purification. The compounds in the

product stream that are liquid under quenching conditions, are separated therefrom



product streamthat are |liquid under quenching conditions, are separated
therefrom-2- as the heavy product fraction. The heavy product fraction
cont ai ns byproduct water, a portion of the unreacted oxygenate feedstock
(except those oxygenates that are gases under quenching conditions), a
smal | portion of the oxygenate conversion byproducts, particularly heavy
hydr ocarbons (C5+), and usually the buld-of the quench nmedium The heavy
product fraction may be processed to separate one or nore of the heavy
conponents contained therein. Exenplary non- |imting MIO separation systens
are described in U S. Patent No. 6,121,504 and U.S. Patent No. 6,482, 998,

the entireti essahe Mo prudact ﬁmr:ﬂor"ﬂiaeﬁleah?rﬁid,ducbﬁacﬁcﬁf eurtdife bprddugt U. S.
Pat ent Application Serial Nunber 10/383,204, filed March 6, 2003, and U. S
Pat ent Appl i cavater ageartien ok eaﬂfﬁZ@Q’SE‘ﬁ’? foedyteck (@crphthase oXygenats  t he

entireties of rel e €o ]

Var i ous byproémts a?% producdeugﬁﬁg ﬁ%mraea:g@r@ Fﬁ'fggcéfsegfe ’ﬁ’%gg%é

bypr oduct s na;conmhuﬂé:wrcglactscpa»hculm gmyda)dmodﬂ:onn((fﬁle @hd usually thange.
These acids exif t MIO react.or act n effl u al so

i ncl udes t he d’é‘bﬁ ng? e""‘feln tmagfué‘?l ﬂg‘epﬁ?‘ﬁéﬂ Hctt%t’ﬁr@?ye f%’ﬁ‘sﬁ&gffess. A
si gni ficant ARkt Qhe 6B bdhehdatls co ﬁ&itsfc@ﬁﬁ&eﬁ HebaRi ExafplaryHep0

di ssolved in vvatert': nmay al so be prgsefr’??‘hl n the reaction efféf%ent These

aci di ¢ conpondimiting MEO seResitiop Ystina aee drsenied o LUha ffﬂF@hth’pﬁdalhéP“ gRdict i on
and the heavy (psogliehr Nof 8uk0s, e dhif otf,w:g&} lrd iotpbfdida AiEia"BFY
c S now been

product fractions are consi defably aci 05)
di scovered t hatfetchee s o U\S. Patenthapplicgtion émhlﬁﬁwl;zr 1ﬂ43532%rﬁ1e'lmrdause

system See. B 200" pEUSRIRY AEAAG Fathiler (U242 i R D5 000
Corrosi on can memmethbhﬁm?eﬁesﬂmﬁﬁ&ﬂ%akbm&ovﬁhitmh#blhlbvﬁbﬁ}encé eading to

pi pe weakeni ngqm'nd fail g, rt| ularly at high pressures. Thus, the need
exists for 3 ng co raﬂgil’o ﬂfrﬂ uets fFCPreRvgedent the MTOs Barkipns prices®  SUMVARY
OF THE | NVENTIrf{e( Pmc{Ehh@ {nOMRE b ARicPirAMbE8Ric meaagﬁﬁ&ﬁtﬁmcsmg%ﬁs for

detecting and redu corrosion in various regions of a nethanol-to-olefin
(MrO) ef f1 uenTheser @m@ﬁs smﬁthNT @nieastar imanchd&Y ireastion effduany which alsd s

directed to a;RfOCESR. 4Qirable light olefins formed in the MTO reaction process. A
significant arnount of carbon dioxide, which forms carbonic acid when dissolved
in water, may also be present in the reaction effluent. These acidic components
are usually divided between the light product fraction and the heavy product
fraction. As a result, both the light and heavy product fractions are considerably
acadic.

[0005]) It has now been discovered that the acidity in the light and heavy
fractions can cause localized corrosion in various regions of an MTO effluent
processing system. See, e.g., U.S. Patent No. 6,403,854 and U.S. Patent No.
6,459,009. Corrosion can reduce the thickness of pipe walls, ultimately leading to
pipe weskening and fajlure, particularly at high pressures. Thus, the need exists

for reducing corrosion in an MTO effluent processing system.

SUMMARY OF THE INVENTION
[0006] This invention provides processes and systems for detecting and
reducing corrosion in various regions of a methanol-to-olefin (MTO) effluent

pracessing system. In one embodiment the invention is directed to a process for



2A_ mnimzing corrosion in an MIO effluent processing system
particularly in a punparound stream of an MIO quench unit. According to
this enbodi mrent, a WD 2005/ 005348 PCT/ US2003/ 017651 3 product streamis
directed froman MO reactor to a guench unit through a quench wunit inlet.
The product stream contacts a quench-#&&di umin the quench unit under
conditions effective to forma |ight product fraction containing |ight
ol efins, a heavy product fraction containing condensed conponents, and a
condensed punparound stream A neutralization agent is added to the
condensed punparound streamto formthe quench nedium wherein the quench
medi um has a pH greater than the pH of the condensed punparound stream The
guench nediumis injected into the quench unit at an injection point
oriented hi gh%in%fzﬁﬂfcomih BMTO efuent Prote e sysfenh, f)d?ﬁﬁilarlm igonal 1y,
the pH of the condensed punparound strean1|s nonitored and t

neutral i zat i orpumpamundsstegameef ancMibhguepeh upid A cterdamgriontus memmt Be pH of
t he punparound streamis approaching acidic conditions. [0007] In another
enbodi nent, the invention is directed to a process for reducing corrosion
in an MIO reactor system and particularly in an MO quench wunit overhead
stream In this enbodinent, a product streamfroman MIO reactor contacts a
guench mediumin a quench unit under conditions effective to form an
overhead stream conprising light olefins and a bottons stream conprising the
guench medi um and condensed oxygenates. A portion of the overhead streamis
condensed to forma condensed stream having a pH A neutralization agent
contacts the condensed streamto forma treated stream having a pH greater
than the pH of the condensed stream [0008] According to one enbodi nent,
corrosion is reduced in an MO effluent processing system and particularly
in the conpression systemthereof. In this process, a product streamfrom
an MIO reactor contacts a quench mediumin a quench unit under conditions
effective to forman |ight product fraction conprising light olefins and a
heavy product fraction conprising the quench nedium and condensed
oxygenates. At least a portion of the light product




fraction is conpressed to forma conpressed stream At |east a portion of
the conpressed streamis cool ed under conditions effective to forma
condensedwbdosaozdaavi ng a pH A neutralizati on agent coni@agiSeadotheast a
portion of the condensed streamto fomma treated stream having a pH
greater than the pH of the condensed stream WD 2005/005348

PCT/ US2004/ 017651, 4 [ 000 | n .anot h nbodi pent, the present invepntion is
a process foqu?"@HﬁfE 1s@§4ep@§if@m ?’hﬁé‘r&mq g’g%ﬂ‘b"‘r“"g}"?{%é]i’ﬁo_uéﬁﬁqb icularly
in a reboil egpit$yst. efhd PRa8& stredl CoMhAS 8 FHeddAGhAHES, if PRY QbR @nR uRiGAUCt

stream froman MIO reactor with a quench mediumin a quench unit under
condi ti ons etémditipne effectiver i foamf 4 light prodnéieactionr econtaiomg light jalefinshat t ons

‘'stream wheregin the first overhead . streamc rises |ight, ol efins, .and

wherei n the PPt BBech EacdeR o iing, fOREhsER o PormBaRBls. etk Antentie8ndensed

oxygenat es. ?&mbﬁﬁiﬁdasﬁ@i&' ONA OherithifiztionS laghgt {9 NRdedt feate | Sorfdlene@t ed to a
rip

‘condensate s per and heated in the condensate stripper under conditions
ef fective tophmpaoandstream to fantiba quenchgaedismawhersbrbadubesh madiumshaseam  The

second over head,stream.,con ai recover ed enat es nd t secopd
Dot toms. ot r cArH PP g, i L o 6 Kohdenedt YRFPAPSRLsBP8 he ABRRRT ¢ ne
second bot t offedfiinh @Sifjdctediatd the fhohck AR at #ERjdcBioh Poilt oriv@B@highedoPihese and a
i quid phase havi ng a:ﬁgi A neutralization_agent is added to the |iquid

t!

phase to fofunenscht vk ther quemch apitnigled. Pptipnallyethet pHnofk the enmdensedhe
l'i quid phase, I . odi rent. he Laventi ' jrected to
a process fgﬁggé%ﬁﬁge%gﬁsr %‘?ﬁ%‘ﬂ%{i ﬁiﬁ g@%%‘?ﬁ“&%ﬁﬁ%‘%@é@%’ﬁ? °§‘§{s"{°em and
particul arl ytd a detdrmisatidhhhaidths tpTe afmitaf puinpaoaen sedan 3¢ hpprpshingl hdidicpr ocess
i ncl udes contacting a product streamfroman MO reactor with a quench
mediumin a am%%nﬁjnit under conditions effective to forma first overhead
stream and apddgrst bott a: | Esken &ad |.Ses
i ght ol efi ngdtgﬁd t he Iﬁ:@gg&h (%ﬁsgan%‘m tdééegm c@%?ﬂes% {eoe%?é%gﬁggﬁgdi um and
condensed oxygianaigemrrodion/ieas M BO remtdrisgstemf aridysarficulatly boar MEO ghenehm i s
directed to a condensate strjpper. .-The at |east a portion he first
bottons st reHﬂ’ltPﬁerSﬁ%‘flm%JB’é e&‘?\DBwﬂﬁa‘: 3 Rrofiyet sirgam fyom, an Teact s
effective t0cfpala qzﬁﬁa{lﬂle&mﬁmeﬁgueﬁ:ﬁ%ﬁmm& SraffoRs defseiedHormi sheam  The
second overhead stream contains recovered oxygenates, and the

overhead stream comprising light olefins and a bottoms stream comprising the

quench medium and condensed oxygenates. A portion of the overhead stream is
condensed to form a condensed stream having a pH. A neufralization agent
contacts the condensed stream to form a treated siream having a pH greater than
the pH of the condensed stream.

[0008] According to one embodiment, corrosion is reduced in an MTO
effluent processing system, and particularly in the compression system thereof. In
this process, a product stream from an MTO reactor contacts a quench medium in
a guench unit under conditions effective to form an light product fraction
comprising light olefins and a heavy product fraction comprising the quench
medium and condensed oxygenates. At least a portion of the light product
fraction 1s compressed to form a compressed stream. At least a portion of the
compressed stream is cooled under conditions effective to form a condensed
stream having a pH. A neutralization agent contacts at least a portion of the
condensed stream to form a treated stream having a pH greater than the pH of the

condensed stream.



second bottons stream contains stripped quench nedium The second overhead
streamis cool ed under conditions effective to partially condense the second
over head WVOeMVMWAMSEf orm a condensed stream having a pH PCTE8100&b17851 | On
agent contacts the condensed streamto 4orma treated stream wherein the
treated streamhas a pH greater than the pH of the condensed stream [0011]
The i nventionghSmal SO djre i S| an gzl Ng
acidic condengg |]on sit saﬁotr%ﬁéa}n&ﬁﬁ%ﬁ%}%ﬁ’u@gtﬁggfeége%‘gﬁgﬁgng% ?ﬁ&?én%

2005/ 005348 PRedidiliy @oAbEdd Ghlan MEOERROG BRttm, ahé patticildrlyotin iaSreboflepCeSS
for reducing corrosion of a condujt line having an inner surface. The

process i ncl syssmgthersef.i Ae Rrocesssmchides gontardipg igprogues stream g anMTEbndui t

| i ne, wherei ' i 4.8 .2 .C . cessi ng
syatem Cor r SBast AR dubact e B LAROT G uller@Bndfliths Bodie D a0 200 |
is injected tahfimtigvetiead ntreami Mmdt d dirstobsttonis btréaen, t whdreihnthe firkst eaérhehdst r eam
havi ng a pH greater than the PH of the first stream The injecting _ step is

responsi ve t Strsamsoammseslight flefins; and whereinshe At boldoms sizgam: epmprses the as

devel oped at ill.lﬁiﬂﬂlﬂ ' | ui ' he | bly is
oriented upsﬂqll Flgcg{mﬁ]gg the é‘dg 9?%’??%%’%%‘?%% [%(B%L%‘]%P%Iagﬁgt? hmeereﬁrgﬁ%(g{d)?ﬁ rré\;1 nt, the
i nvention i s serends elfiscttdio pamndénsgte stippen sindrhented dn théT Gyredehbate strippencessi ng

system and particularly (n.a single or a. nultiple punparound, stream of an
WO quench uheer cemdtamd ebigafyere fifa Secolt olEmrHE et Bl dcieo0t BUTES om an
MTO react or ‘%?r%ﬁn? THE REEbndCE iR stPoant] ¢6MaThs %b&ve%@@ﬁy%ﬂ%t 4filthe

effective to Torman over head stream_and a bottor_ns stred ereln the
over head st r sarnmddmitteimsstreang icontainsfstripped gnehohimedim. tAtdeasboportion of theeam

nt ai t densed tes. Condensed ts havi H
r 6w § hdr awdeP R PR, BEARCh 1 HEAATh GAGFES ) POD & JAPUEEcd) phash 8o Fonch
unit. A fi rStliqﬂﬁll%ﬁﬂlsih&ﬂh@%%ﬁ.@%hgﬁ@ﬂiz&ﬁélﬁaééﬁ? iCARRNS e Li§RMAPMASNHS O

forma first treated stream wherein the first treated streamhas a pH
great er than fomeatieatsfl stream bayiog aplligreatep than thespH vhthefliqued phaseat ed streami s

I ntroduced i first,in in th uen uni t...wherein. t first inlet is
| ocated at a%@o ition Iﬂiyak]g{;othgr W@oﬁﬁlgﬂg E“%H}"F“?‘Hﬁﬁ @ﬁe@t#ﬁs? PREF%t . The
first treatedostednéinp cafbsiosn hbm%mﬁbﬂﬁ@%déﬁﬁhhfﬁjskﬁn,%ﬂtﬁﬁéﬂ]ﬁl rep.

I tiona

Optionally, the process includes wthdraw ng ad | condenseq
conponent s hahg eprhcadistrepm fAftheondensate stripper. s process Includes contacting a

product stream from an MTO reactor with a quench medium in a2 quench unit

under conditions effective to form a first overhead stream and a first bottoms
stream. The first overhead stream comprises light olefins, and the first bottoms
strearn comprises the quench medium and condensed oxygenates. At least a
portion of the first bottoms stream is directed to a condensate stripper. The at
' least a portion of the first bottoms stream in the condensate stripper is heated
under conditions effective to form a second overhead stream and a second bottoms
stream. The second overhead stream contains recovered oxygenates, and the
second bottoms stream contains stripped quench mediurn. The second overhead
stream is cooled under conditions effective to partially condense the second
overhead stream and form a condensed stream having a pH. A neutralization
agent contacts the condensed stream to form a treated stream, wherein the treated
stream has a pH greater than the pH of the condensed stream.
[0011] The invention is also directed to detecting corrosion and

neutralizing acidic condensation sites in an MTO effluent processing system. In



guench unit through a second outlet in the quench unit, wherein the second
outlet 1is located at a position higher on the quench unit than the first
outl et. Tixep 2008@04349nal condensed conponents are i ntroduggerisdosu/@reacond
inlet in the quench wunit, wherein thessecond inlet is |located at a position
hi gher on the quench unit than the second outlet, and wherein the

addi ti onal condensed,.co nents .act. as _the quengch. medi um 13 N one
enbodi nent, O ﬁp&wpﬁﬁ%}%m&m&o&l&%ppﬁss rig’él ﬁ%cuﬁﬁ‘g @W{?Qi[ %ﬂa F%’P‘J&“tcondui t
| i ne having @iﬁeiﬂaﬂﬁfg StinhaCRefad1€TRE Eﬁ@@ﬁ ihA1GHasBPectthf @ Hrktndreli Y8R/ 005348

PCT/ US2004/ 017651 a first stream having a pH through the conduit 1ine,
wherei n the agiithrough the cosdybline, vdteraim therronédit hneista gompeasel ffgndNTOem The

'‘pH of the fir streamis npnjtor and . eutral.l zati on_agent .contacts
Phe Tirot st PCUNTE PHPOFHES DREHT oo rr it 407 ondtit i ReuBaftan® ne pr
of the first pehfr@ation RO ﬁ?@c&d&lgthrﬁugheﬁtpmél‘ﬁﬂtﬁ@cﬁldlﬁieﬁﬁé%rfaﬁﬁ%n in the
‘moni toring that the pH of the [irst stream has passed a predeterm ned

t hreshol d. [ Goeateyl sgamdwiving a pHuseateethan thenpH jof Jes firss aireasn.q The sejeetingf or

reduci ng cortosjon._in MIO.efflu essing . and particularly
in a condensggfp lpsu‘%fl%olpgﬁ)%dt O I8 m?ﬁén ﬁ\\%enﬁ“?)\?gg%i%?ggs%?tn%qrﬁgé? h?csr ecting
a product st igeeélopéd &M iR potitdh Blie ¢ondait a0 G iinlet preferabl sotibhted
condensing unit inlet. The product streamcontacts a treated streamin the

condensi ng unpstreamd ef thesaEPEIPBASInt.of f ective to forma |ight product fraction

containing i ol efing, ; c - 1LOF Qi nsed

conponents, éﬁ{i‘]‘{% condg%sg%ﬂ%grarep\%bro?éﬁgﬁ{tﬁeey%@ﬁﬁ(kpn%egﬁ}gﬁsggﬁgaﬁﬁggl t is

added to the conosienisdn MTOxuffuent psdoessang systdngrandt gaeticul arbainedsingleanm

wherein the treated stream has a pH grsglt,(sr than the pH of the kB condensed

punpar ound stRWHRle RWEPIPRHE sHeaR oM MY quspel dmitnt Jbe HFOESAIBHEASy  uni t

at an injecti.g| L QEEGRREh IR Ceacrpdemsi Heu it he

condensi ng osPitaPlingls pbdich sREard (A an RATC Feacidr S s F‘(&)?ﬂ TS

i nvention wi Iqueih et amder goniditiensoeftecbye teeformenceverieat strearendial tadtoms

el P O Ol e iRl he bR ' HSER EQAEED Tt Sl G ASDE e
bottoms stream contains water and condensed oxygenates.  Condensed

components having a pH are withdrawn from the quench unit through a first outlet
in the quench unit. A first neutralization agent contacts the condensed
components to form a first treated stream, wherein the first treated stream has a
pH greater than the pH of the condensed components. The first treated stream is
introduced into a first inlet in the quench unit, wherein the first inlet is located at a
position higher on the quench unit than the first outlet. The first treated stream
acts as the quench medium in the contacting step. Optionally, the process
includes withdrawing additional condensed components having a pH from the
quench unit through a second outlet in the quench unit, wherein the second outlet
is located at a position higher on the quench unit than the first outlet. The
additional condensed components are introduced into a second inlet in the quench
unit, wherein the second inlet is located at a position higher on the quench unit
than the second outlet, and wherein the additional condensed components act as
the quench medium.

[0013] In one embodiment, the invention is a process for reducing

corrosion in a conduit line having an inner surface. The process includes directing



-Fig. 1 illustrates a nethanol-to-olefin reactor and condensate renoval
system accordi ng to one enbodi nent of the present invention; and Fig. 2

i 1l ustrat egO2003/098848i agr am of a met hanol -t o- ol efi n react i BAT/USYHBONT6S]

i ncluding a condensate renoval system ®ETAI LED DESCRI PTI ON OF THE | NVENTI ON
I ntroduction [0016] The invention is directed toward reducing corrosion in a

nmet hanol - to-0 | Q)- f I | Y., m T ly, the
present WO 2@#&%@%WMEgm%@%%%&%bﬂi%ﬁ\gl’e‘;ﬁ%?erglﬁ t%?é(\%d@@@ﬁ:ﬁé# 8?iléduci ng
corrosion in @anNA@EEfflueanpropéssitigsssteth. SPsd i ofihe ifititatiehinds aimitdfed)or €
neutralization agents_into various target regions_in the MO effluent

processing syddcmetelization aggaicraptach the figstsirgam o m viresed s hawpg
condensati on eb?illl'z,%gat%r | &8 Bf‘ﬁagﬁﬁ% s%.&ﬁ?]}é%‘?}ht&%@%%r SiiveS o4 €s

that any | oca condensatrton 1nt uen cesstng system
occurs under desgininatiomnii theonmnitondng hikdt theypHhof dhe fosinstesismlbae pasgedoment s
are neutralized, The invention is also directed to nonitoring corrosion in

an Mro effl u%@%‘?@&@%‘%ﬂﬁﬁh"@yst emand to nonitoring the pH of localized
condensation @pjfs I N OfflGhothé &Bﬁbﬁiﬁ]enﬂrtﬂp%lﬁ_%reeglﬁ%ri?'a'cgﬁtcéégnfoﬁ’frﬁwc' di ¢

conponents contained therein. Processes for ucl ng rrosion 7] The
present i nvendarmsionsindinrMICeeffinentrmdosssing systemo and partionlarie ima condersed egi ons
of an MIO effluent processing system Preferab{%l, aorrosi on i reduced by
i nj ecting onel"’é'?l’all?%ﬁ?él FEEET al PG ARYDHVE PEORCSS MGiHdes fEecting 2 REOWFt Sreato

ef f 1 uent pr ocgssiROMAP taRlor el BhBeBHRCHE! i nt LcRERSSE ARit kB0 18he AN MIO

reaction effluent typically contains light olefins, byproduct water and
vari ous ot herprogymt stteanonthats avcated ameans anthegfontéemsingoyit vokder tcondiignd e

renoved fromthe .reaction gffl uent .. pl enent i ondensate r val
Gystem i n ¢ neetptyeRs fostrn Tepavedicr Apchihrainine ol  boagy ooy |
bel ow wi th 1 ef£%i8f €Bniathifig Sondensédcdnhysbnerts, A6 SGHIBRAF P RSRN reaty St €M
preferably is adapted to renove at |east a portion of the condensabl e

conponents, eAgeytraligation agenins addadrtotthe Fonslenshdpurepareund steeawi tpefgrrthen an MIO
reactor. The copdeloahe wisdBNthe WAl RN hAlC) BRCoRME: Har B URIRL UNT LS,

condensed pumparound stream. The treated stream is injected into the condensing

unit at an injection point oriented higher on the condensing unit than the

condensing unit inlet.

BRIEF DESCRIPTION OF THE DRAWINGS
[0015] This invention will be better understood by reference to the

Detailed Description of the Invention when taken together with the attached
( drawings, wherein:
Fig. 1 illustrates a methanol-to-olefin reactor and condensate
removal system according to one embodiment of the present invention; and
Fig. 2 illustrates a flow diagram of a methanol-to-olefin reaction

system including a condensate removal system.

DETAILED DESCRIPTION OF THE INVENTION
Introduction
[0016] The invention is directed toward reducing corrosion in a methanol-

to-olefin (MTO) effluent processing system. More specifically, the present



one or nore conpressors each stage of which preferably includes a
correspondi ng heat exchanger and knockout drum and one or nore condensate
strippers,wgoroes/eosad y distillation columms, which are adagrai$2ea/00msoVve
condensabl e conponents. Various conduif |lines, e.g., pipes, direct the
product streamfromthe MIO reactor to the one or nore quench units,
conpressor st . t : | : Mor e
specifically, %g?e?té?ﬁ;ﬂ:ﬁééﬁ%ekéof 5g{dﬁgﬁlgé:gﬁ]gsél)%??@%@%ﬁéﬁ&?ﬁ%ﬂlﬁ??}%&rgf erably
i's directed tbydnjputing bne bk imore ngutralizatiore agentd mie varidlisefafyed begiond fiethequench
unit contai nsl\g_ﬁéki ng material and/or trays to _Laci |itate product q%ﬁnchi ng.
In the quench refilfient procsesiRg systom i arsuscsptidls te thentormation ehlocalizeder abl y
fn a WD 2005/ BSF

conditions ef ?grg%%\gaet%ﬂasegar tgészé%e%@t @E%&ﬁaﬁfggﬁ%‘igcﬁﬁe coer?c}lei%sa |l e
conponent s i niddatizgd cehdensatibn éathefMTM ¢fflghritqrodessing systahe bsalrt enderdvgpienent s.

The conponents ipn.the oduct streamthat are gaseous under ue CE& ng
condi tions ar éO?SH_B%GB'; e tenTIigie eago%gpqqeﬁtﬁtarﬁrqﬂg.gﬂ.z#a. €on and
are s ubsequen&.l#aenﬂbﬁ ¢chies! dirbeted &f mBnitb Edudsﬁfn%%quemwﬁrse&s@gheﬁe

| i ght product traction conprises light olefins, dinmethyl ether, net

carbon nonoxisgstemaad homoditoragithe pdt dfloeglined cpadensatiod sitehir ondertorensureponent s
such as water and unreacted oxygenate feedstock..The canpounds in the

pr oduct streaRfoﬂeﬁﬁ?“r}%‘i‘@a??”q?f‘i)ad‘é%ﬁﬁéce?or@ﬂ?@ﬁﬂﬁicﬁﬁt%ﬂﬁe{?ﬂns are renoved from
the quench unit as pRocelRa\or REREMGICIFRE on: for possible division into
several fractions and separatiron —of the quench nedium The heavy product
fracti on cont #0F] by pr odbhetpresent mventiorp s dirgstedoto reducing cemosien inopgenmat e

f eedst ock (except .those px esy.that are. gases u enching .

condi t1ons) - BeBarpons el AR EukaChiiSine’ S5, St feitess
particularly hamésd byﬁ:tgm@g@e@r fiebehentligatitnlalehty iith ehdréptonslof th®&ITQUENCH

medi um [0020] Preferably, themglliench mediumis selected froma conposition
that remai nsefinsst precessmeysiemthati age suscentipls torgeErogignchi ng condi ti ons, thus
mnimzing t unt of .t aete p iR.Lhe light uct
fraction, whi i@ﬁmst un erlglg‘(ﬁmulr%ggﬂg%pens#é\?é 5@%@3’3 cglrnoc uctﬂ%Po?:ggglgng

st eps to recowgprodactnwetee iaad! yarivas aphabbyprodwdes THe waghtand edme off thducts. A

referred quenc
P g byproducts may be removed from the reaction effluent by implementing a

condensate removal system in the MTO effluent processing system, discussed in
more detail below with reference to Fig. 1 and Fig. 2 The condensate removal
system preferably is adapted to remove at least a portion of the condensable
components, ¢.g., water, from an initial product stream received from an MTO
reactor. The condensate removal system may include one or more quench units,
one or more compressors each stage of which preferably includes a corresponding
heat exchanger and knockout drum, and one or more condensate strippers,
preferably distillation columns, which are adapted to remove condensable
components. Various conduit lines, e.g., pipes, direct the product stream from the
MTO reactor to the one or more quench units, compressor stages, knockout
drums, and condensate strippers.

[0019] More specifically, after the product stream exits the MTO reactor,
it preferably is directed to a quench unit, e.g., a quench tower. Preferably, the
quench unit contains packing material and/or frays to facilitate product quenching.

In the quench unit, the product stream contacts a quench medium, preferably in a



mediumis selected fromthe group consisting of water and streans that are
substantially water. Mire preferably, the quench nediumis a streamthat is
subst ant i AYQ Y00RM0EI48and i s sel ected fromthe several fracPCDUS2008/017681 heavy
product fraction fromthe quench unit.8 Preferably, sone condensed
conponents are <collected in one or nore trays within the quench unit, and a
punp renoves &gggg A Iet I n
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condensed conponent$ may be w thdrawn ffrom the quench uni
mor e out | et s watertdnd wyweartdd omyigenate feadstoclonfibdicompbyunds inithe) prodocstreased

stream containing.condensed copmpone I s renoved the nch unit
hr ough o 11 e aRepds nder gustERE oS A GRBeLH ERR hARetEGREE ng) o
side draw st HeaR) ﬁwdh@tt fracHoR fo bogifle GPACENTRE seidrapfiadtiont ahaRbyartiorc 00! ed
in one or nore hHeat exchangers and divided into two or nore derivative

condensat e siof dsmguenthanediemo r Theoheavigaeduce faptien eeniaips @Vamwywetpa a

D e and SR e B PReHRE ok hcer M ARl gl e
cool ed and dlgusedemdbﬂwer&hfugré‘dndﬁﬁmsyat drivadl pmdﬁnﬁ"&h@ ofiygehafd caesnsecond
derivative condensate stream The first derivative condensate stream

pr ef er abl y | Syprednefauparticniatty heayy hgéropﬁbens (GsHnhandyusiglly theibulk ahthen s
oriented g%[ ?(L Rg quench unit than the first outlet. The first
derivati ve cdndensa Stream then serves as a first quench nediumin the
quench unit §0020fjaci | i tPatfesablyehe qmﬁhmmdmgn@ef setenatifrembd enmpmﬁumethits
contai ned therein. The se ond I‘j vat reamo onal I's. cool| ed
further in ardBaBHabs ﬁ?‘ﬂ Bé'ﬁ% g‘?f{“éons s minimizing

the amount of the quench medlum present in the light product fraction, which

must undergo more expensive gaseous product processing steps to recover
commercially acceptable grades of light olefin products. A preferred quench
medium is selected from the group consisting of water and streams that are
substantially water. More preferably, the quench medium is a stream that is
substantially water and is selected from the several fractions of the heavy product
fraction from the quench unit. Preferably, some condensed components are
collected in one or more trays within the quench unit, and a pump removes a
portion of the condensed components, from a first outlet in the quench unit, thus
forming a pumparound stream. This portion of the condensed components serves
as the quench medium, referred to above. The first outlet preferably is oriented
lower on the quench unit than the inlet that receives the product stream from the
MTO reactor. The pumparound stream is cooled prior to being reintroduced into

the quench unit at a first inlet oriented higher on the quench unit than the first



a second inlet in the quench unit. ldeally, the second inlet is oriented

hi gher on the quench unit than the first outlet and the first inlet. The
second coMO8C085348t r eam serves as a second quench nedi UrET/HSIhEOTGRINCh
unit and also facilitates the condensithg of condensabl e conponents

contai ned therein. [0022] In another enbodi nent, the quench unit includes a
plurality of AN S ; f Lt ts. In
thi s enbodi ngﬁp?ﬂm?gh%gﬁlggﬁﬁcomgﬁﬁﬁégﬁsﬁﬁﬁgﬁaﬂfﬂgﬁé&%hga%%c uni t

t hrough one @rodust stream nhethelgasachtunéiam out | ets, and, optionally, through a

bottons stre outlet. For xanpl e, first ndensat e str.eamoptiqnally is
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stream The first cool punparound strea preferably is introduced into a
first inlet iconddnsed cempénents may Heewithdrawn doomh ¢he qyemch amituthcbughiramnorser ves

' first h medi.umin th h unit and WO 2005/ 005348
P! U200/ 08 ol i s fandf o 15 ouf Ratheitneplot SBEREMEBRRRY MBonent s

cont ai ned t hepgiafhingd\condtefAEoRDOHERS & RmdVERRBINARE fedhh hititBrotkh Adirgwn from
a second outlet on the quench unit, which preferabl&/.ﬁl s oriented higher on

t he quench umiutlet; bgn atsinglg bottams giraaneoutleh dr 2 Hogleisidstdrawilseam gutlet. STheool ed i n
a heat exchanger to for secon ol ed unmpar oqund_stream, The second

ool od punpaPERE P PR folR HR S i5ciool A 5 oRe O Btas b EErAREF e Ehan « ne
first cool ed dRHAGPIHY Bl Bk MRGHE defivati v EsHANR OO tRAmsP UTIRALAYI BFl ifdre @8dp | S

I ntroduced into a second inlet in th(taﬂnauench unit, which is oriented higher

on t he quenc§xehangesshareferablys aro rplatsanddiamerand/ort pellksandofbiei fipst beafl so
prief erably i ' e i on.: ' £ i utd et and
the first i %f‘éei{a.hg%'eqg@gglﬂgﬁ%ho%l{egﬁb@%n%gggﬂnc'b&sr? éﬂg%eggﬁ/{ehgﬁ;ée gmélgcond
quench nedi wohdensédstregueizcdooled indadichided Sntof Afitst dediative tichadanndangamg of

condensabl e conponeat s .contai ned therein. il(g%zr%] The heavy product fraction
may contain @AY dgeqomdsiervatiye copdensajesficamc Jr ideg v tbieopfenspiegifeam

conponents, g t@ﬂHﬁPiésini}B&‘&%gci%l agiﬁljﬁﬂﬂﬂé’foﬁtﬁﬁ! uﬁ@i}gﬁmt,aﬁﬂ%cﬁnisodrlen%ﬁase’

whi ch typically 1s°l ess dens e agueous and oats thereon. In
one enbodi nehighef ohhhe quebhnamt ¢hanetio ikt syttt .erffhet fivst Herdvativeprondensttef r act i on

fromthe quench unit is directed to t ht ee; phase separ.ati it
d stream Iﬁ'len serves as a nirst quencﬁ1 mela{um uP er quenc%p ury an(P Pacﬂﬂates the

condensing of condensable components contained therein. The second derivative

stream optionally is cooled further in a second heat exchanger and introduced into
a second inlet in the quench unit. Ideally, the second inlet is oriented higher on
the quench unit than the first outlet and the first inlet. The second condensate
stream serves as a second quench medium in the quench unit and also facilitates
[ the condensing of condensable components contained therein.
[0022] In another embodiment, the quench unit includes a plurality of
pumparound streams withdrawn from a plurality of outlets. In this embodiment,
condensed components are withdrawn from the quench unit through one or more
side draw stream outlets, and, optionally, through a bottoms stream outlet. For
example, a first condensate stream optionally is withdrawn from a first outlet on
the quench unit, e.g., the bottoms stream outlet, and is cooled in a heat exchanger
to form a first cooled pumparound stream. The first cooled pumparound stream
preferably is introduced into a first inlet in the quench unit. The first cooled

pumparound stream serves as a first quench medium in the quench unit and



wherein the heavy product fraction is subjected to conditions effective to
separate the heavy product fraction into a vapor phase, an oil phase and an
agueous pYAR05/0033d8 t hr ee- phase separation unit preferabPRCTVES28043€Hout
drum having a vapor stream outlet, an'®aqueous outlet and an oil outlet,
which ideally is an opening in a conduit that extends through the heavier
aqueous | aye 1 hd : i o] Y/
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distillation colum, I S adapted to separate unreacted oxygenates from
wat er. | n onmedivmodi rtbaitquerich unit apd edsenfacilitates theocondehsing efdendensablst r i pper
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wei ght of thgong ffe HERY product fraction is subjected to conditions effective to separate

the heavy product fraction into a vapor phase, an oil phase and an aqueous phase.

The three-phase separation unit preferably is a knockout drum having a vapor
stream outlet, an aqueous outlet and an oil outlet, which ideally is an opening in a
conduit that extends through the heavier aqueous layer and withdraws the oil
phase from a point above the oil/aqueous interface. Optionally, the three-phase
separation unit is integral with the quench unit. In this embodiment, the three-
phase separation unit is included in the bottom of the quench vessel below a
pumparound drawoff tray. The vapor stream typically contains light components
such as water vapor, light hydrocarbons (C3-), light oxygenates, light olefins, and
unreacted methanol. The oil stream typically contains heavier aromatic
compounds. The vapor in the vapor stream preferably is redirected to the quench
unit for further processing, and the oil in the oil stream preferably is directed to
one or more separation units for further processing or is burned as fuel. The

aqueous stream typically contains water, unreacted oxygenates such as methanol



streans. In the condensate stripper, the agueous streamfromthe three-phase
separation unit preferably is subjected to conditions, e.g., tenperature and
pressur e, Wi 1008065348 t 0 f or m an over head oxygenat e streampCEIUS2t04maTdsai Ns a
majority of the oxygenates that were ptlesent in the aqueous stream and a
stripped water-containing stream which preferably contains a majority of
the water th e t a S . enechi system
does not inc u((lje‘ﬁ%l%%r%@é}bﬁgsﬂgag:aga%gms’uh{ ) tﬁlléjn '%%gmﬁga%gélp:%guct
fraction, or dizseioed hodrobirbom0The apedushlabe/preferably écdiasttddaotahendandensat e
stripper for formation of the overhead .oxygenate stream and the stripped
wat er - cont ai STPGELMydeR o REROVAr ARy Hngsasted pxyaenatssdlergfromhe oxygenat es and

“wat er, respegidmvel y, t es%q]?l; [ . u | an.
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system for fd adapted foesepumtchaadacied) geypehates fioanmatearn Ihlone enbuddnestrdf, at

‘least a portion of an initial] overhead streamfrom tge condensate stripper
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conponents a lowed to condense. The condensed conponents in the
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and are redirgct to the condensate. stripper, for further processing.
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directed to weightpercentefitbe DME that was@ressohinethe ooe ot mar¢ gintamsathatf wers.
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conversion to light o] efins. ) . .
separation unit preferably is subjected to conditions, e.g., temperature and

pressure, effective to form an overhead oxygenate stream, which contains a
majority of the oxygenates that were present in the aqueous stream, and a stripped
water-containing stream, which preferably contains a majority of the water that
was present in the aqueous stream. If the quenching system does not inciude a
three-phase separation unit, then the heavy product fraction, or a portion thereof,
optionally is directed to the condensate stripper for formation of the overhead
oxygenate stream and the stripped water-containing stream, which contain
majorities of the oxygenates and water, respectively, that were present in the
heavy product fraction.

[0025] Preferably, the condensate stripper includes an overhead condenser
system for forming the overhead oxygenate stream. In this embodiment, at least a
portion of an initial overhead stream from the condensate stripper is directed to
one or more heat exchangers for initial overhead stream cooling. The one or more
heat exchangers preferably are shell-and-tube type exchangers, wherein at least a

portion of the initial overhead stream directly or indirectly contacts a cooling



.[0026] The condensate stripper also preferably includes a reboiler system
In this enbodi nent, an optional punp withdraws a stripped reboil er stream
e.g., a bwuvotee0ss48cam fromthe condensate stripper andP@l/UB204017%681
stripped reboiler streamto one or norld heat exchangers for stripped
reboil er stream heating. As wused herein, the terns "bottons streani’ and
over head st gt adl Sbnditithd @fbclife 10 HRARUBAME! BERY ifhAISHhead
respectively, "but al'so enconpass side draw stredns oriented adjacent the
bot t om or t opstedam, thugp formirsgs b kgoled idvetiend girelas.c 'THeamboledAbdeghicad istresn)is a
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the strippedTr er streamdirectty or indirectly contac ating
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portion of the stri eg r eboi | er. str:ﬁm t hus L rmng a heated reboiler
stream At | eSEpPPY g‘g_r T ArOfS5RNEh e WL IEBTRPEr CSTPRURS £-&ndASTUi r ect ed
to the Condené&lhgm&hfs' oS RPbvdrhédd 8k ygeRERCRRaMNEhd SR W RGN fréimSthBg! €
bottons stream s Wthdrawn fromthe condensate stripper and is divided

bet ween t he skmochpeddmat wr-cvapoaiontlety At leasta portionind the bvérheseddoxyglnite er
stream Alternativel twa botto r ar .t hdrawn in parallel from
t he condensat &% Pf%@??lyﬁ %glﬁiﬁ\ﬁﬁﬁ?’ ﬁf“’f—'s’g{l@ T Facﬁ‘?f\é%q" ir}ﬁgﬁersct(’i“&fﬁ]loﬁetp n‘béi‘f he WO

2005/ 005348 P&Eﬁh@%%ﬁ&%ﬁﬁ,ﬂu or3substanfi B¢ aﬂabﬁﬁhecg?%g%ﬂ?%nfbgingmce@ﬁbl@d‘d the

second stream bei ng e stripped reboiler” stream The i ght product

fraction fronoverkeagustieamn argicongsnsddioafonp 4 eondghsedcsineaimt andha poriencsfsthon
system The conpression syste I ef er.ab incl ud one or nore c [ essor
i teor  bodt SUReRiR AR A KEHSPEd 16 AREMRR Bk oy afBer SnvERich BN T he

| i ght productgfefiagti on. The conpression system al so preferably includes one
or nore intercool ers and knockout drums. The conpressor system has the dual

purpose of fall0R6} ati ngTheeondspeate sripper 2lpepreferablyjneludasta febeidarsyatem: hr ough

| 65 des: r abl B WsTHRERRRLA DYl R Ahnl Bitba RSP AGHE Mo Rl SR L o
Conpressors Spstton®s steeand, " frdmothe cohdpisats siiipperdand lditedts ehe istippedasbaiiri n t he

conpressi on system These conpressors are_ _often fornmed of .
_ stream to one or more heat exchangers for stripped reboiler stream heating. As

used herein, the terms “bottoms stream” and “overhead stream” are not limited to
bottomms and overhead streams, respectively, but also encompass side draw
streams oriented adjacent the bottom or top of the processing unit being described.
Alternatively, a thermosiphon rather than a pump is used to withdraw the stripped
reboiler stream from the condensate stripper. The one or more heat exchangers
{ preferably are shell-and-tube type exchangers, wherein at least a portion of the
stripped reboiler stream directly or indirectly contacts a heating medium under
conditions effective to heat, preferably vaporize, at least a portion of the stripped
reboiler stream, thus forming a heated reboiler stream. At least a portion of the
heated reboiler stream is then redirected to the condensate stripper for further
processing. Optionally, a single bottoms stream is withdrawn from the condensate
stripper and is divided between the stripped water-containing stream and the
stripped reboiler stream. Alternatively, two bottoms streams are withdrawn in

parallel from the condensate stripper, as shown in Fig. 1, the first stream being the



a body having one or nore stages. Each stage has a respective inlet and
outlet and wusually includes one or nore sections, each having an inpeller
and a di aphoagevoosEsch stage al so preferably includes an pat/esmoebessiand a
knockout drum In many instances, nul ttBpl e bodies and stages are used. To
reduce the power required to drive these nultiple stages, intercoolers are

often pl aced be n_.them. . ' r heat .excha ' ed
i medi ately J@&é?@ﬁggﬂ'?%ﬁﬂ@g s@%%é@@gf{ecs%ﬂﬁi g’sﬁ'oeanlg'%:e @e sﬁ%ﬁ) é‘? (?:é(])JE)O %Irs are
al so used betgphesm. Stages to reduce the power required for conpression.

[0029] In one enbodi nent of the present .inventioQn, conpressors act to

compress at 1180271 a por Thedight preduct fpction rfuem cther quench ownit PEFEEPIY & ning a
‘conpressed | i r D%ﬁﬁ' -1 : is
directed to %}r%tegrt%drr%gémﬁ%% %5’?8 si@e}:{ris. ﬁét eg%bdrl#p%{seggéi)% psl%g'@guct
streamis coGinedrimoretdempresser mitl oz ibodies eatiich wre adagesdsia Wompessrpdleasttas
preferably condense out of the 6tcgrrpresse | i ght product stream _The one or

more inter cogﬂoé‘il%n of dhe light produ §‘_H§F‘f - ﬁ-CP%EeSFWBéyég@Ehalﬁ@é’FﬁfFf%er ein at
least a porti; @u&%s bAEoCRISR fiRciEshitrs SR AmBElEHi!&'gﬁmﬁé.r ?ﬁ@cﬁ#n@f‘e%&drysy m
ntac e It ctive”’to cool at

indirectly co S a cool1ng medi um under con ons e
| east a portitas thé dubleparpowr of fmilithtingh thepmodeméent sift tharlight hesdaby fraétivnmi ng a

cool ed Iight produc am., The cool.ed light prqoduct streamis _then
directed to é&%&géﬁﬁt&ﬁmrpé?ﬁsi%SY%%Hiqsnglgﬁﬂéﬂg BEWPSRE s are
al | owed 10 cqudensfabORRABERAH: AOUIR AIRRRARERAGIA Lhe knockout drum VO
2005/ 005348 PCT/ US2004/ 017651 14 preferably are wthdrawn therefromvia at

| east one corfd628]at e ouCompressms sk nangeentrifigale ocempressben s ideellyt awam An
oil layer may formon top of the . condens agqueous condensate. layer. If so,
then the knodkBIRmeGh e Famprsion eystemy These'oraamessors s tien Founed O dapt od
to separate tigpdyHaQmgRiRTR tndre Badés) Fheh 'SGE Ahdla rdeBédtivR3hIkYandoulef &don Of
all of the aqueolds condensate streamis directed o and conbined with the

punpar ound stuseally mshdes anedr wioresectiensy gaeic having an impelisrand al diaplirggmever, a

' Il of th i s di d
ot roduced | AR SR HIFRHRIT RRRAS &) rdhogPhida iR, do by
conpr essi on SyshesEs, MeltiptebodlePhnd Sthids)ar® ise0 "D @&diice thé p&P&SreqiivéEto

preferably at least 2, 3, 4, 5 or nore conpression stages. If the
conpr essi on $iiyecthesenmulidple stages, intercoolers are often placed between them. An

intercooler i1s a heat exchanger situated immediately downstream from a

compressor. In some cases, intercoolers are also used between stages to reduce
the power required for compression.

[0029] In one embodiment of the present invention, compressors act to
compress at least a portion of the lightproduct fraction thereby forming a
compressed light product stream. The compressed light product stream is directed
to one or more intercoolers. As the compressed light product stream is cooled in
the intercoolers, readily condensable components preferably condense out of the
compressed light product stream. The one or more intercoolers preferably are
shell-and-tube type exchangers, wherein at least a portion of the compressed light
product stream directly or indirectly contacts a cooling medium under conditions
effective to cool at Jeast a portion of the compressed light product stream, thereby
forming a cooled light product stream. The cooled light product stream is then
directed to a knockout drum wherein the readily condensable components are

allowed to condense. Condensed aqueous components in the knockout drum



plurality of conpression stages, then a portion or all of the aqueous
condensate streamfroma given knockout drumoptionally is directed to and
conbi ned wWwON2005Me5348 nore upstream and/ or downstream comPCTAE004/010681
product streans and/or cooled |ight prbduct streans. [0030]

Non- condensabl e conponents, e.g., gaseous conponents, forma derivative

| i ght product g%.zm# ;@E@mf Kk { ' vapor .
outlet. At Iegﬁféﬁﬂgowgﬁ&o t te}ﬂéerl Vaﬁa\r/rg{ F%ﬁ%%r%gggagnroég% Strmesferabl y
is directed femadglian aqebus onpiepsiosirednageln odslagesmay Hormabntop, of the
further conpression, and renoval of readily .condensabl e conponents.and
thereby form ﬁ@feg&-eﬂ fnsAdd coqpdpnspif IRYAE- Sf ﬁ%fheaﬂﬁﬁﬁ‘%c T%c‘gwg‘rfge%fﬂs?}y s
ultimately, aafﬂhﬂe%Lpﬁdsgl"EePo RS Ginit SddpB@Mo AbdRhte Ok ! AR gﬁé‘seE%Hfam' on

system the final ITght p uct stream preferably is directed to a
separ ati on sy theesinf dptiopatiy,a partioh oy hll of thtsagieais condemsatchstream fsydirestedn, and

carbon nonoxi de, in addition to renoval of DVE, eth ..and propane .and
other minor cHBRhEREDmed faith dhe prmErDud sugas pspieied Wi g avehch it

pol ymeri zat i OprFERABR;, AbREVENE paRRdnkr ARV MCadieo botRichiatbtréand it dificRAuUCt
stream Any of a nunber of various separation schemes and recovery trains

may be i npl eteanédntroduredantet thet quenola ningufer durthemprocessing. t Mesirabipl thei ght
product fraction. .0031511t |t rfa now. b nostdi scovered, t hat cond%ftig s .may be
Pavorabl e i n STAPHRECBFYSiem metifes dRlmfiey of pomipmssion dtags eperg pEstepbpet
condensat e repgyta, 3, 3y Stop Mork GomPreRib® sRAkés? Cf tiRC éHiSre &R HRERM iR Muded A€

condensation may contain one, or nore undesirably acidic conponents, such
as, but not | phirality af compaession sieges, them @rpardomer @ll ofahe aneousciondensaig

vari ous heavy_or ' - ds. ' : 2 0 . .

e e2005 04 SEEH fpn § ik 1RGNS %‘8@&%&&%@9&%@2‘?%@%&% zed
condensat i on bhe tofemofnPstraant anderuiodnsiyah cronipryssbé ligidepiodadi| streafiisdi C
having a pH less than 7.Q. Locally, the pH of the condensation may be as

.0
| ow as 3.0 or and/pr copledslight praduct stgamscondensation is likely to lead to

corrosion of or | a Ynsabicf g pd S L thin the
MTO ef fl uent Edr(%gLssi ng%?‘?g%oé% or tehcg) ?on ensata aggn%l\fawlﬁ@ysitgm\%rhgraeof :
The present i detivativelight prbdoetcdtedmt andr arel wdilngaven freld theratockont dramrvigiaon in

L A e P B SRH hbae EB

directed to additional compressor stages, as described above, for further

compression and removal of readily condensable components and thereby forming
additional derivative light product fractions and, ultimately, a final light product
stream. After exiting the compression system, the final light product stream
preferably is directed to a separation system for removal of light ends such as
( methane, hydrogen, and carbon monoxide, in addition to removal of DME, ethane
and propane and other minor components. Ideally, the separation system isolates
polymerization grade ethylene and propylene from the final light product stream.
Any of a number of various separation schemes and recovery trains may be
implemented to separate the various components in the final light product fraction.
[0031] It has now been discovered that conditions may be favorable in an
MTO effluent processing system, and particularly in a condensate removal
system, to form localized acidic condensation. The condensation may contain one
or more undesirably acidic components, such as, but not limited to, acetic acid,

formic acid, carbonic acid, and various heavy organic acids. Depending on the



into the regions of the MIO effluent processing systemthat are prone to

| ocali zed acidic condensation and, correspondingly, to regions where
corrosi on W@ 200Wb348t 0 pose a problem By injecting a neR€T/HBIAH0I7651 agent
into these target regions of the conddhsate renoval system conditions can
be mai ntai ned basi c where necessary and a conmmensurate decrease in

corrosion ca t age Y, | ] on It | e :
neutralizati %ﬁﬁg%@%t\ﬁfaﬂa%? rglg?éeda ci‘??eg‘?ﬁﬁﬂ%neﬂ% ngg?ﬁ%gi & %H%%fg?dedriablflythehas a pH
of at | east @ofidenvatecremosilesyatstymay bk emdesirably, acidit ihaviak|aypKiess alxsit 7.8. 0, and
optionally from gbout 7.0.to abput 8.0. 032] It S no een di scovered
that acidic derabnae p6hot f FRDGeHSAU0D ma[.gmm WhAt _%f‘)ra?ne_{m@qaéf’ﬂl‘iag‘?ﬁ
Processi ng Sahathsafbi? URAHOTA tolorfolion dTsRILH! oW du?ﬁcés?e.gl,gﬁfrgp ed to

reduci ng corrosion 1 n the quench unit and/or int e or nor ar ound
streams ther eaffatms, iwifhixe thenf T efflwenpriozessingrsyaiganor thencbindensatet remtolvel quench

unit into one or re regiLons of the quench .unit unpar.ound. .Jn a.
particularly SPJFtE‘F‘enEFE‘?Pfe CPRESARL Y tl?fé_l’ft FEF?t‘Z‘AttBo‘%R'é‘ﬁ%tori fglmlf‘%}’&t ed
nto one or MRiBsibRILP A WITON IR GRostRbihg PHARAN, O 4hd ﬁéﬁ&ﬁ%ﬁf%m fRch

punparound streamincludes a punp, a heat exchHanger, and con | 1 nes. The

punp wi t hdr awsndémsateannevalsystcwrthanehby injecting, onetog ngere metiratizdfienmgentsom t he

mor o heat - edBAAGEROTRIART T EMEREDBTOrEE e e BN ML T ough

another  congidic 8bticnBdtiontdAg, _ébfﬁé@ﬁbhdiﬂ%lﬁr, foOregRIY Sviidfe EdtfositiERAlkefERH UM  The
in

neutralization agent may be injected into any one or nore of these regions
of the punpaostiagrailemaBy nectinga pedradiaation ageniota these targst ragionisiof thef

punparound streans, thenthe neutral.izaliagn agent. be injected into one,
ore o a1 aphacte sepBonl et tndlioh e SR pA Nl hBle R
anot her enbodndRYomiérsaBitd A&P&a3d &n BFdsiS O OddiahthgeckBly fealize@UtUpdnl zat i on
agent is injected directly into the quench unit wthout m xing the

neutral i zat i @ddisigarnf the npatralizatinresgont. foteaied prgast is rinpd which paeferabbh of t he
neutralizati i t | tAhS ' , the

i njection p%g%tf‘11 q%?tg]f gp%e%ftyéﬁ’sﬂﬁﬁwgﬁ&%ﬂ# # h!aegatuggb?#tﬁo%%‘ﬁ{’ taﬁggr%&ﬁig’ﬁmd

i nt roduct i on gpeibidllyofromaoutst.0 keaboub8lBe processed by the quench unit, e.g.,

the product streamfromthe MIO reactor. | f the_.quench upit_contains
p ackipng mat edP®32]or tr aI;,ixas e beem éi?scovered that acidig condensation forms En the

qguench unit of an MTO effluent processing system. One embodiment of the

%

present invention is directed to reducing corrosion in the quench unit and/or in the
one or more pumparound streams thereof by injecting a neutralization agent
and/or into the quench unit into one or more regions of the quench unit
pumparound. In a particularly preferred embodiment, the neutralization agent is
( injected into one or more regions of the quench unit pumparound stream(s). Each
pumparound stream includes a pump, a heat exchanger, and conduit lines. The
pump withdraws the condensed components (e.g., the quench medium) from the
quench umnit, directs the condensed components through a conduit and one or more
heat exchangers, and returns the cooled condensed components through another
conduit and into the quench unit to serve as the quench medium. The
neutralization agent may be injected into any one or more of these regions of the
pumparound stream. If the quench unit includes a plurality of pumparound
streams, then the nentralization agent may be injected into one, more or all of

these regions in one or more of the pumparound streams. In another embodiment,



neutralization agent optionally is injected directly into the region of the
quench unit that contains the packing material or trays, above the . packing
mat eri al OYO0 20054083480r bel ow t he packing material or trayRCT/USBRIP17AE] di c
condensation has al so been detected inlfhe condensate stripper and the
condenser and reboil er systens associated therewith. To reduce corrosion in
t he condenserhgnsiiPilization S5t BriBfRIcTRIvecf intd eRfueR@ it WHRMt ndiRing thée
neutralization agent is injected into one or nore regions Wthin tghe
condenser sywugalizatinocagenb with the apenchomedingnpeos to ithyp éntroduhior @fidbaser
system i ncl udes initial. over St I.ea 1 he xchanger I ch
cool s the iniqeiug%ﬁ%%ﬁ?@ﬁ mg @g&%@?%l \SI(EJ"'m a sglgﬁ%rdm%é g0k t]PIaeg Y2 The
condenser sy siofif pref@ablptis Bilet ¥n the Questdsuit Kizacke dhtredudton pofht ¥Taher nore

condensed conponent streans. The neutralization agent may be injected into
any one or notgagftotheqyeceaserd:hy b quengh it eighdbe plcsireamfrom the MO

neutralizatiqn ent ral.so L.Nj ' n f, nor.e oveyhe
oxygenat e st &% V\thgﬁﬁef e@gﬁ%lg%\%tgjgrgﬁgza%g gg%“&%?éeg%}o%oiﬁ@ﬁt ?‘?Ibﬁﬁ?t he
knockout dr urfenfr@@zdion! dgeanoptiviialle b dgected Wireétheinits e fdgith bSthéi queatied to
reducing corrosion in the condensate stripper itself. In this enbodinent,
the neutral i Auit thet caglains the pagking taferigh of g?ﬁés @boyg the paskingnmatetiat pe
condensat e st.] rakl [ ent preferably is injected into
t he condensat%dﬁfﬁbﬁéﬁﬁeﬁgﬁgﬁ%@lﬁg:?rgggt he Pntroductiyon poi Jnt of the
stream to be [8033)pped, Acidic cbhdenbativny hps atlocbeen| deetiedninf feMcéddznsgiench

unit or a portion thereof such as an aﬂigeous streamfrom the three-phase
separ ati on urftEPPeAdad the pendepses ang regules sysfems assogiatadatherewithy a9 slucegent
may be inject L t e Stiri . ' £ BL.S;

I nt roduction %g’P?\‘tB .hq'?htggr?gﬁ(t%rﬁg#%F%nﬁa%g%tﬁm%gﬁlﬁgﬁgq%e' g&}éﬁﬁ E&?’f’%& i rect | y
into the reghenewtalizationr ageht isnafeteat mtqomy of Inate regivmaiwithin e @adknsey
material or trays, abqve, the packjng material_or trays, or bel t he

backi ng. mat erpRETAsSRGRd WiihE FRdeB R DS TS SRa e e B 8L 17
enbodi ment,  thgiaP@YEshhd LREANR A% REati skchilgRf! WHich MoR]d e AR QNertRhd €am
and/or into the heavy product fraction prior to its introduction into the
condensat e streamgerformh@0@®]ed oveamsad vineamnbidi crmdenssf sydtem miseseptionallyent i on,

t he neutralizat,ign
Zincluges a knockout drum, and one or more condensed component streams. The

neutralization agent may be injected into any one or more of these locations
within the condenser system. The neutralization agent also may be injected into
one or more overhead oxygenate streams which receive vaporized oxygenate
components form the knockout drum.
[0034] In another embodiment, the invention is directed to reducing
{ corrosion in the condensate stripper itself. In this embodiment, the neutralization
agent is injected into one or more regions of the condensate stripper. The
neufralization agent preferably is injected into the condensate stripper in a region
below the introduction point of the stream to be stripped, e.g., the heavy product
fraction from the quench umnit or a portion thereof such as an aqueous stream from
the three-phase separation unit. Additionally or alternatively, the neutralization
agent may be injected into the condensate stripper at a point above this
introduction point. The neutralization agent optionally is injected directly into the
region of the condensate stripper that contains the packing material or trays, above

the packing matenial or trays, or below the packing material or trays. In another



agent is injected into one or nore regions within the reboiler systemof the
condensate stripper, thereby reducing corrosion in this region. The reboiler
syst em i nglguslasoezs®pt i onal punp, a heat exchanger, and phensesdishicst i nes
that wthdraw the reboiler bottons styrream fromthe condensate stri pper,
direct the streamto the heat exchanger and direct the heated reboiler

stream back to,the ondensat.e stri r. for furth rocessing. T

neutral i zati ngwﬁniﬁg‘? nﬁg&qzﬁﬁ%flg%%ilm%e%ﬁ@ l%ﬂgﬁ%ngpé SﬁFg{l ﬁg@fé’r

| ocat i ons of jhtheht ey Sfrodes tfedBtioh GRS tol Rits ARBbNRIoR NeS ithe Rbnd¥nsitbe
present invention, the neutralization agent is-injected into one or nore
regi ons of tH&EPPSapressi on system Specifically, the neutralization agent
“optional ly i s,k €ct edi . e : Light  p i on, one
or nore of t f]ﬂed?’ npr essl%gﬁ%ﬁ‘l%{]%&{ lg&?:toorrfp(i(;l eeggetg%ﬁ IH' 0 lﬁonpﬁgﬂ%gﬁa@%araggn( s),

t he i nt er coohgdnt Siy , infébRdcia) efle lor ghbdrepregibng t withinethg( &boiléhgystdan @Fkihut
“drun(s), the quench recycle stream(s), if any, the condensate strean(s),
derivative | Fepdensate ftrerpest theradysieduding qom@sionnis this gagiopy odhe trebailesam

[ 0037] Accord . ' Nt ihQp, [l.e f £ad i lon
agents may b%bs?%‘bﬁg%éﬁ%eﬁ{ﬁ ekb{éég’eg tbﬁ'g %@P%‘?Et%f %?ﬂ ?ﬁe&gﬁy Eﬂr’leﬁ%

| ocal i zed cosiidrsathe reboilen bstionih etrean tfrah i the tconderage nétripgepu Hidediethbasi c,

having a pH greater_ than 7.0, nore preferahly greater than about 9.0, and
most pref er aBFgam & &g Eﬁatt%aha%%a?d fhregf tha&mfaﬁapbe}!ertqﬁr@awemcﬁa!pi B8t i on
agent is sel rfﬁlﬁ%r l.st.L,Ng -G i dr oxi de,
pot assi um hygﬁ)c%]s éé %m%gr%lg an %aﬁg’%thl mé nﬂg;eﬁg-%ﬁz‘nagrgngéﬁgﬂf‘%ﬂﬂ E%se

mar ket ed by Mjd¢oBéd imteeanyporefozmard ofithese catiaisiof theagboiles systethegi ons wher e

| gcal i zed cofrQsjon ocgurs jn onduits that transport stly vapaqr, e.g.,
the |ight prlﬁﬂﬁ i frac G?Pt#‘?roqﬂ‘ctl%@m’&tfgﬁﬁ%ﬂ?ﬁ?”ct.m WtIBHg&ﬁr‘@ Ealizagion
embodi ment , NRUTABdtbd afntd NorRIR! mloPe ABfRHY EOt! She Désth téy@t@' .

Pref erably, tE etneut rJaI I zation agent conprlg.%es subs? ant ilglrle y l-Pno s{:ﬂ fur.

| deal |y, t heSpesificadlyi thet nentralization agent eptronallyds injbeted amto wineld, MO ofhpm

ferably |ess.th bout 100 ferably | th b 1
W0 20057 005388 ket PERSSh Frerions oHE o undiR 1 B EoRPERET L. 7 HRRESE abl o
amount of sufifmipro@i@dt ishesm{iR tBe ta@odlefs), iRAkboléd AghtyBand hbah(s),18038]

Preferably, the neutralization agent i n{rect i on systemincludes a
knockout drum(s), the quench recycle siream(s), if any, the condensate stream(s),

derivative light product stream(s), and the final light product stream.

[0037] According to the present invention, a variety of neutralization
agents may be implemented to decrease the acidity of the one or more localized
condensation points. The neutralization agent should be basic, having a pH
greater than 7.0, more preferably greater than about 9.0, and most preferably
‘ greater than about 11.0. Optionally, the neutralization agent is selected from the
group consisting of: caustic, ammonium hydroxide, potassium hydroxide,
ammonia and amines. Filming amines such as those marketed by NALCO are
preferred neutralization agents in regions where localized corrosion occurs in
conduits that transport mostly vapor, e.g., the light product fraction from the
quench unit. In one preferred embodiment, the neutralization agent is an aqueous
basic solution. Preferably, the neutralization agent comprises substantiaily no
sulfur. Ideally, the neutralization agent contains less than about 10,000 wppm,
preferably less than about 100 wppm, more preferably less than about 1 wppm,



-punp, such as a positive displacenent punp, a nmetering punp or a piston
punp, that is capable of providing a known neutralization agent injection
rate. The wonrpos/oas348dr aws neutral i zati on agent from a st orem@ste@mkl7ésn whi ch
the neutralization agent is stored, a8l directs the neutralizati on agent
through one or nore conduits to one or nore delivery devices adjacent one
or more tar 9&knd gk qsrchlbly BF uRddddN amBIAGTSHING RERLE RrclfBAblythal e
delivery device Is a@n 1 njection neans, e.g., an atom zing device such as a
nozzl e, that 0.81 egpabswfunf i njecting droplets of the neutralization agent
within the t regiop. ,However a variety of injection  mean y_be used
to inject thiﬁﬂiﬂ ral i zgf‘?f‘?}'ﬁb ggl?]ét B ‘ﬁtﬁlz‘?ﬂg}/(‘ﬁlﬁﬁmo J?FEIPB Tyaﬂe&tm‘ﬁ?(g%i Bns. In
anot her enbodjytsuch 4€ a ipdkitivk dRP1EBABR JudipT% MetlAfik puiPar d\sisten , one or
more net al sﬁBrfa_cescwi t h:pﬁht_h_e tgr get reI{:]i oﬂrTl131 [ 0039 ?jl’h%g irnzf'lgct i (1)3n [ow rate
may vary w dehgt issapableef providinga known nduivelizationagent injectibmirateyofhg purp ed t o,
the product fraction flow.rate in the target region,.the pH of .th

neutral i zat i O AJEHE MePHE" °8fa%te§%n%§% itBﬁlgi'ﬁ' Yvh’é?ﬂttagd]&mal% P®n, and
the amount of ar%‘éﬁﬂﬁ%?&%,%druiié%& tha hedtalize8dP Seenf tRBGEH 6fc 6f moREconduits

neutralization agent may vaporize as it is injected rnto the target region.
However, vaporonzar none delivery devieestadacant angor more tagetragions obtho séfiuents of

the neutralization agent ar dyced .i f e.neutral.ization agent is in the
Vapor phace. TrRiSSng SR, " IffiS] HESalier) dRdB0 b ko BBl s o
preferably i satsmlAgd deviee shfltas al nd2RS thA is RAPAYIO b dhjebligy Aestiédlofanéi on
agent is in the liqujd phase after it is injected into the target region.
Sinilarly, tmsutralization: ageat arthin te; targes regionhcHewigveraa yamsty piaigisstion
preferably is I . t, e _ne Ization
ag('ent s mai ?%lsﬁfé%?ﬁ%ﬁgeqt &3’&?%‘ ;ﬁ?g@&agzrag@érdgg&y,ﬂ&? H% ?ﬁ&rr%peéla eutf *of the
neutral i zat i GBgiofg el arothdreathodinent Ahe irjeciidiméahs F6Pms Abigic potingloalthy | ess
t han about 150F (66C), and nost _Elrjeferabl | ess than about 120F (49C). In
anot her  enbdieRE fore miedalsiefaees Jyidhin e t9egelre8i%endi ng on the degree of
acidity of t onden | e ' r ' , the
ABosgC cor oife BelRRCADS (ol pied v by el AFER)

nore aci dic the detecte ensat | on, ater
2005/ 005348 HadtbtsSamh4ds) bt nbt lihfited A04He productdfradiondilaw aate, inatheatargdi C

condensati on devel pops,. corrosion. wi.ll occur qn t al urfaces that contact
t he condensat®&R/™ t%ﬁlpg Qfgﬁilpgg}l iZajion peanf, the pﬁ of the condensation in the target

region, and the amount of condensate in the target region. A portion of the

neutralization agent may vaporize as it is injected into the target region. However,
vaporization is undesirable as the neutralization properties of the neutralization
agent are reduced if the neutralization agent is in the vapor phase. Thus, the
injection rate of the neutralization agent preferably is selected so that at least a
{ portion of the neutralization agent is in the liguid phase afier it is injected into the
target region. Similarly, the temperature and pressure of the neutralization agent
preferably is selected so that at least a portion of the neutralization agent is
maintained in a liquid phase. Preferably, the temperature of the neutralization
agent is less than about 300°F (149°C), more preferably less than about 150°F
(66°C), and most preferably less than about 120°F (49°C). In another
embodiment, the flow rate can vary depending on the degree of acidity of the
condensation detected in the target region. Generally, the more acidic the detected

condensation, the greater the flow rate.



-uncorrected, can |ead to conduit weakeni ng, decreased heat exchanger
lifetinme, decreased conpressor efficiency and, ultimtely, to conpressor
and/ or cortMQi2005405348,re. | n one enbodi nent of the present PGIERMMHER76S he
condensation in one or nore regions of'%he MO conpressors i s nonitored
either by a pH detection device, e.g., a pHneter, titration, liquid

anal ysis, or [0040)S papexsindicatey abees as acidiv cindesdation Gewdisps, €orthsiondwill
inserting and nonitoring one or nore corrosion, coupons W thin the, target
region. A cor PERFAN @éﬁiaowrf@c%ﬂpﬁtéeétaﬁ'f thee candengitionn | ThigheosrosioBe i I8t i nto a
pi pe, conpres e : devi AN [ : ode in
an acidic env;ﬁfr?‘(g)or?rf%ﬁﬁ @ﬁg@@;@pg%ﬁ&tg@%e%%g, ggﬁreﬁégh %agﬁgﬁlg%&ﬁfg%h% he

t arget regi ondéaeagedriompressoniffycerxyt andj altmatehe tohwinkeessbhand/oncasduit egi on
IS suscepti bl?to t he devel opnrent O?f corrodi ng c,ondﬁ’gsation. ., Preferably,
the corrosi onf@bipomn PEGPHWEHDW e REgReNt iBYention, ths copdensation i fpe or

resi stant materjal. .t I d{ﬁﬁg t AERE Ly £ | f.
Dependi ng onﬁﬁﬁgr? rgggt&?g%méb%l g srr%% isggﬂe%t&t%ﬁe onetb r:? Hr)getg%tr&?{osi on
coupons nmay bdevipey ¢.ed apH ey titratior, diquad anplysis, br timos)papezy or pywleak to 3
years or nore, _preferably once every G nonths to 1_F?J}%ears. In this

enbodi nent, a§°R¥BftM§%E° » et &t ,m{‘&émﬂd?f’?’é? £P% 19T FYRGt CUERIP:
interm ttentl yq ng%iﬁﬁnlﬂqﬁ&rgéa?egi@ﬁ.gﬁtcoﬁ&mw&upeﬁTé@{;&éégfgﬁtﬁ}m%m of the
pH detection device or the corrosion coupon, on an as-needed basis. The
interm ttent whercinsertedoind6 e giipey ¢asnpresspnnbéateexcharger det ethei davicerwilh t he
nmonitoring that coyrosion in the fﬁr et.éﬁgi on Irﬁsf exceedi n I

predet erm ned Sfadyatly GoFroge g HbEICT ST he h‘é,pupﬂ?éff?‘%ﬁ% AR bl y s
responsi ve t ovwathdedven FokptHeOrged rédién Y BerIdid ndVi td Hftediin® whetiRr gy get
region is approaching or has reached acidic conditions. |deally, however,

t he conpressotagetopegion ds apwseentibhe teethepdevelopmenti of eomedingr ¢ tioh0041]

Preferably, t | zation age | S nt i usly iniected . into t.he one
or nore targe rfg'g“ﬁ%gifé ‘Zrﬁgbél%ﬂ? @&%isrfgﬁgeé é’rﬁwﬁeesvé? P:%erf? Yy %ﬁs'?"ﬂ%'
det er m nat i ongesigisift rhatetidlethao tHet fGétaN@sed te [Formh Thedfadidt régoftkdlf)1 Depéddenganount

of neutralization agent used while satisfactorily m nim zing corrosion.
[0042] | n anoPRdhe tgRidegientbeingyaondered.dhe pae o5 MAgg pIrosian COTROAE @AY BR 0 t he

arel 1ot oneliod 58 SR AT AL N GERREUMRE ¥ SR md

preferably once every 6 months to 3 years., In this embodiment, as corrosion is

detected, the neutralization agent can be intermittently injected into the target
region, preferably up-stream of the pH detection device or the corrosion coupon,
on an as-needed basis. The intermittent injecting preferably is responsive to a
determination in the monitoring that corrosion in the target region has exceeding a
( predetermined level. If a pH meter is used, then the injecting preferably is
| responsive to a determination in the monitoring that the pH of the target region is
approaching or has reached acidic conditions. Ideally, however, the compressors
operate above the dew point to minimize corrosion.
[0041] Preferably, the neutralization agent is continuously injected into the
one or more target regions. The injection rate can be varied based on the
determinations made in the monitoring steps in order to optimize the amount of
neutralization agent used while satisfactorily minimizing corrosion.
[0042] In another embodiment, the neutralization agent is injected into the

target region or regions intermittently at prescheduled intervals. The interval |



between injections may vary based on a nunber of factors such as the acidity
of the condensation in the target region, the anmount of condensation, and

t he pH ofWO2ReSQ05H% al i zati on agent. To facilitate inter BCT{USR004/017651
neutralization agent injection, a tim@r may be inplenmented with the

I nvention to cause the systemto inject the neutralization agent into the

target regi oftwedn BijEHRINS MUy Ry bade@rondd fumBéicof ARG suchf asaBe eidity @Ft i on.
period, e.g., the ddration 6f each injection in the intermttent “injection

enbodi nent , thé sondensatien in ha dargetogeiony thej amaung pf rendepsation, and tie nHefpH  of

the localiz condensat e, the . th eutral i zat.i on_age .and t he anount
of condensa 8”’3“&%%%?5%{%‘ F@Eﬁ“g‘fﬁt&‘t @bﬁﬁ%ﬁ?aﬁ@ﬁa%aﬁﬂ 3%‘%% iatpgc °§n.a|vn'o .
reactor and {EngORMESAfpleRBREd witls et iavRnioactotiange te SR 3 igetagenent s of

the present invention. As shown, an oxygenate-containing feedstock 101,

whi ch pr ef erneubplizatinnaagent intq hedwgst regions|pt predelgrmuiged intervelsy dhetensth02. The

oxygenate in_the, o nat e-.cont ai nj . t . 107 . pr ef contacts a
nmol ecul ar si(étf/%acga"ﬁiq%ﬁg{l H%S@h%g'w%]?ggé§§%? "%ﬁ‘; %%éleor% ]éloﬁ%?ﬁ%%lgg@f ective
to convert ﬁhje’cﬁaﬁfexrﬂnoﬂﬁﬁéﬂtmsd)émimﬁwseﬂﬁﬁﬁi Qari€ty of ifgiiérsGuet aehe gH - |
et hyl ene andQ‘pro yl ene, which exit the MIO reactor 102 through product

f

stream 103. offthe jocalizederndensatssthiopH 96 themquiralizationragenls end derameyng binger s,

not shown, t gp?t preferably is introduced into a quench
unit 104. [0‘3’%3'?65% “égg‘ﬁ ng‘lfg}%rgiit 104, the product stream 103 contacts a
quench nedio3nder cBiptid iloillstedtbeahi MEQ eeactordanitse aindessasd remeaiti on of
the readily condensahl e conponents contained in the product stream 103.

Speci f i cal | ySYsteRbacooFgRg ie seyerad srabediments i 1he Braspl IBVAWIOR- MAEIOMD BRef er abl y
i a counter : ] el Nndj ti.an t l:1. ght

pr oduct frac%%5#5§°§£@ ﬁeavykp?@dg{gyc?r lée?%%ﬁ&ls%ﬁaﬁlﬁeﬁﬁgﬁ?’ pllr“ oduct
fracti on 10Sdipaceddetoabh \WMTOnteactos 182. nHhookygenafe ihéhd oxygenaieabntaingor e
preferably east 80 i ght percent and nost preferabl | east 95

hetght per cakedsioh KT PGl BRIAES & Malccwsr siour Ge@he! it TOL ARG st rearm
103, based ofpot e VoRditidRs SfibotRie tbft%npémwasﬁsg,gamnleﬁpa wgeﬁaeee@ Into

quench unit 104. The heavy product fraction 106 eferably c¢oOntains a
maj ority of light olefins,,c.gorethyleref andlpropylene] edtach 8RitwthiegMTQereantort 162d  nost

preferably g | oast 90 e ot er LR o Rk b8k Fooldith SEoPRERT ' 1 1N

exchangers, not shown, the product stream 103 preferably is introduced into a

quench unit 104. |

[0044] In the quench unit 104, the product stream 103 contacts a quench
medium under conditions effective to condense at least a portion of the readily
condensable components contained in the product stream 103. Specifically, the
product stream 103 contacts the quench medium, preferably in a countercurrent
manner, under conditions effective to form a light product fraction 105 and a
heavy product fraction 106. The light product fraction 105 preferably contains a
majority of the light olefins, more preferably at least 80 weight percent and most
preferably at least 95 weight percent of the light olefins that were present in the
product stream 103, based on the total weight of the product stream 103
introduced into quench unit 104. The heavy product fraction 106 preferably
contains a majority of the water, more preferably at least 80 weight percent and

most preferably at least 95 weight percent of the water that was present in the



21 product stream 103, based on the total weight of the product stream 103

I ntroduced into quench unit 104. [0045] The quench unit 104 preferably

i ncl udes aWPROPHPSSHEd outl et adjacent its bottom wher ebPCHUSHNBINBGSOf t he
readily condensabl e conponents are rerdved fromthe quench unit 104 to form
an initial punparound stream 107, which may be a bottons stream not as
shown, or a shHRE Aesh! PO baAsd SHOWRe tothDividiRt BETRA Bt Sitfe@RM697 i s
punped by punp 108 to a heat exchanger 110 via punparound stream 109. Heat
exchanger 110immeusepimpauenghyndPéam 109 thereby form ng cool ed punparound

stream 111, ' preferabl y is rein d [ n he quench [ 4 at a
punparound i m@g] whi ch ]I%g %‘ﬁnglﬁt@g gpgaﬁil%%?ar?y 51558?413 aaﬂ]’gﬁ’é’?‘ﬁ‘ni %‘@%4

hi gher than t hgjabeHiR@LRLUEE, Gkl a pbigorCethe deadilyRandinishie %bﬂh?@lﬁ@nis]a}e acts as
t he quench mediumto facilitate quenchi ng of product stream 103. As used
herein, the temevedplippathe dvenchniuit '194ripdponma witiad pwmpargmddireasntd’r mor e
of the initial un 7 8 r 09, heat
exchanger 110“@%@%& 33%03{%;1%?%% ”sl?fésg%o or Flr%m%ﬁc{rgﬁ?s grre%‘g[ gggﬂo‘&]'

embodi nent, nfitighaiparbiifl stidatn B7 RUtREed Wydpuhy 208ntd @ heaekchiigech 229y
product fraction 106 are derived froman initial cluench unit bottons
stream That Vi puapparpnd stesamglQh cHeatrxchanger b ceqls pumprzound wirersa 10%t 0 t wo

streanms -- theg jinitéd.al- r . - AL: raction
06, [ 0045] 1 ekfi,foRtping BTRR it R S 111 \Dfich BRerRI s iRegd 201
is directed tmothecqroncieasit ®04 syspenparaimdinlgy) whieh aboryentatdtudgsintonpher al i ty
of conpression stages. Two conpression stages, a fifst caqnpression (slt age

151 and a se@BFghcFRh Q4 Sigher Lhapythe ppnpagound putlets  The, goglgd pugiparoun
et vet e~15 T : £ g
pecitically sﬂréagimllpréag,g%tthe hﬁéﬁh'rﬂéﬂlﬂ:ﬂf’to tﬂélhf’aégglééﬂgﬂ%gﬁ}figﬁﬁ’%q si:léaézﬁ' recte

to first conpressor 1 whi ¢ conpresses at t
product fractiloh ASJsédhercimg theoepneYmmubardunglhitang‘pumparoand e@eant 3iiclude
Conpressed |ight roduc% str.eégm 130 pr ferablé IS Cfé)é ed in intercooler 131
to form cool et ?{;Wf’fcpff b, it pumparopag streqsy 1% Rymyh {08, puppgeqund seam, 132 i s
then directed)ps reakenghfpdr A0UAdlHdIECHIRERBAS k9P 11 iTH WndaikaimRRBENt S
from gaseous conponents. Tn one enbodinent, at |east a portion of the

l'i quid conponembsdiimenk mot wwn, HreLimitibpumparonedeivasc t (eanst tho beavyeprodustidensat e
stream 135. 15 3008 I 2 RATLIBMy af Witid Qi¥eh it b3fios RRELLC il idl S

initial quench unit bottoms stream is divided into two streams -- the initial

pumparound stream 107 and the heavy product fraction 106.

[0046] Ideally, the light product fraction 105, or a portion thereof, is
directed to a compression system, which preferably includes a plurality of
compression stages. Two compression stages, a first compression stage 151 and a
second compression stage 152, are illustrated in Fig. 1. Specifically, light product
fraction 105, or a portion thereof, is directed to first compressor 129, which
compresses at least a portion of light product fraction 105 forming compressed
light product stream 130. Compressed light product stream 130 preferably is
cooled in intercooler 131 to form cooled light product stream 132. Cooled light
product stream 132 is then directed to a knockout drum 133 for separation of
liquid components from gaseous components. In one embodiment, at least a
portion of the liquid components in knockout drum 133 are removed therefrom via
condensate stream 135. In another embodiment, not shown, all or a portion of the

aqueous components in knockout drum 133 are removed therefrom and combined



-aqueous conponents in knockout drum 133 are renoved therefrom and conbi ned
WO 2005/ 005348 PCT/ US2004/ 017651 22 with the punparound stream

Addi t i onalwQ 2005/00584r nati vel y, a portion of the aqueous EEHRAGRAMHIOET6HN
knockout drum 133 are renoved therefro®and reintroduced directly into the
guench unit 104. In another enbodi nent,” not shown, a portion of the aqueous
component s | NySORKOmiid 3Bea0° ASERYAMy LPHIEHERNIG] 54HBh WRpe th one
or nore upstream and/ or- downstream streans “in the conpression system
Gaseous conpoageoes f campduentsk out kibckoutl dBurh 01 A3  eber irembvede thergfrompranduct

stream 136, which preferably.is withdraw f{r t knockou rum 133 and
i rooted to SEuURtaMEey inbsihel Gicob g Lhpr B andier SPAGUMERL 100471
Non- aqueous CH{RANGMRHERGF ﬂ{e_sélluﬁ&ikd@di'ﬁffonbﬁ'ts‘iﬂ%&l&iﬁft dﬂ[rh' 33 LdBrenfsved

resul t, knockout dr 133 optiohally acts as a three phase separation unit.
I n this enbodihemftom aoddombured witle oné e otore apstreakn end(onidowinsireah 3 treams

separate the cooled |Iight product_stream 132 into derivative |ight product
stream 136, %&Sicpnargsg%syﬁtgp. sHeggAuS gwq&a&oﬁgmﬁmag%ﬁgméggég 135. In
this enbodi nggivativB R WrodiciNBrbad 196 WERE FreRdily iSRRI OH &G thaD _
aqueous condensate streamoutlet, and an oil" phase outlet, which ideally is
an openi ng i nkmockoohdiuint 133and disectedde sedend ggmprdssorildd\in eecond sempreskianer and
wi t hdraws t he 0il hase from a point above the oil/aqueous interface.

[ 0048] SecondSt ssor 137 conpresses at |east a portion of the

derivative |igy7pr oduciNoatdgaasislafnpients Gha ak6oUndesedn! bk onf ARuE!
stream 138. nmpressed |ight product stream 138 preferably is cooled in

i ntercool er 1B3B. As a wewl.dawrkent |drgntl38raptignelly aste amatbme phoss sapatatight
product stream.153 i s.. lrec 10 a _knoek dr.um 140 for ration
of liquid co ir%e\:)lt“sﬁ:'flér %%%Ogg%%gué&gg}?g’én%ﬁtes.ecﬁﬁé dﬂeﬁlgﬁ%%u i Trent ?5323% east a
portion of thgphiageitd cooletPbgir Produch sketde 1 B tintdrdefividi: Bgle prodiy edednher ef rom
via condensate stream 141. Optionally, a portion of the |i qlai d conponents

i n knockout dF3fm ameotlasteeam, qieh\sbevah ahd pABEAUS nEPIUERIHE SEeam t 1351 hin g‘gﬁpar ound
stream di scugseshifia i%ﬁ]ﬁp Ve | [ , ot i t he
liquid corrpon%nétgs I N %ﬁ‘ggﬁgﬂ'ﬁ rumqg%éfgagcrl% %:‘;r%\%d%?%%{r% Irebgmgﬁarﬁlg&mQIE

rei ntroduced gbntiendakeystreatroouthet, aypdeancdil phasé olilet, which ideally is an opening in a

conduit that extends through the heavier aqueous layer and withdraws the oil
phase from a point above the oil/aqueous interface.
[0048] Second compressor 137 compresses at least a portion of the
derivative light product stream 136 and forms compressed light product stream
138. Compressed light product stream 138 preferably is cooled in intercooler 139
to form cooled light product stream 153. Cooled light product stream 153 is then
{ directed to a knockout drum 140 for separation of liquid components from
gaseous components. In one embodiment, at least a portion of the liquid
components in knockout drum 140 are removed therefrom via condensate stream
141. Optionally, a portion of the liquid components in knockout drum 140 are
removed therefrom and combined with the pumparound stream, discussed above.
Additionally or alternatively, a portion of the liquid components in knockout drum
140 are removed therefrom and reintroduced directly into the quench unit 104,
Additionally or alternatively, a portion of the liquid components in knockout drum
140 are removed therefrom and combined with one or more upstream and/or

downstream streams in the compression system. The knockout drum 140



Additionally or alternatively, a portion of the |iquid conponents in
knockout drum 140 are renoved therefrom and conbi ned with one or nore

upst r eam apngd005/0088u8Nst ream streans in the conpressi on syptEos2081¢17680Cckout
drum 140 WO 2005/ 005348 PCTI US2004/017@%1 23 optionally acts as a three
phase separation unit, as described above with reference to knockout drum

133. Gaseous ¢ onents fr knockout drum 140 f.ormfi nal | i.ght,. product
Stream 142, (ERUSHALY r.as gribrer hgse senpralisy 1ibids dReeribsd aRoth VI HEtep0 and
directed to ao3@ekait @mSIES! ERaschitcosiponents frofi Brockout HEmSRIDNoAKIfRIAI SYysSt em
preferably includes a plurality of separation units and is adapted to

0

separ at e one light preduct sweam dAZ.cwhich Praferablyiis withdrawmGom| the knogkpstidaam st r eam

"142. U timat S rat | t r . p | | on
arade et hyl ertr® 2ih WFeS0 6 B tchpBYB sSbR, ShERRAY i P D Tobdrd
conpr essi on sfyaeas préfeabhy daclides & Pl@Ality0 6 ispaiatiors Anits indel, adupeed ke
‘conpression systemmay include nore than, two conpression stages. |f the
conpr essi on SSPRRIBHR PRECOIAOES JATINONER{S SoRtaned dp Hgrfinal light produdtstreamel 42.

conpr essi on f ' [ vatsi o r

ctroams,  eaord MR the sBhEafor i dh bleterbry o Bkt Brizaoh Hady ffiEhe,
respective i ndidrpregylaie conpressor. [0050] Heavy product fraction 106 from
the quench unit 104 preferably is . directed to a three-phase separation unit

112 wherein tI084Neavy pAlhoust Figch istrates gwos compreasion gtages. dbe diresenhs
ffecti . ; g -
511 10 SR o SR e 01 7

113, an oil stream1l an adueous str e vapor in
vapor stream tkb3compression extagesl tif thbeompeessivnusyisterrd Giclides fore hean two

priocessing, and the.oil in qil stream 114 preferably i .recied, tQ one or
nore separ atSOSRPTEHHQTS SEARTS, ERARpTeTpn ?Xﬁ‘{)rﬁé?aypﬁﬁéleg ?f‘ﬁgﬂ“éfr"é‘gmdﬂ’ﬁ‘ﬁed as
fuel. The aq&gﬁpmicf &?éﬁxﬂsléach)ﬂéﬁ%idewigh@Eﬁdﬂh&%ﬂ%%qinglﬁs&ﬁ%é%ﬂ?%’ genat es

such as nethanol and dineghyl et her, aldehydes, organic and I norganic acids
and di ssol vesspegtivouderbdiate Jmprasposous stream 115 preferably is directed

fromvater. IOBoN:) TherEnviaRdadecor his ROREE Rk Rl S Rt ol on
tccﬁleu ghde\gﬁ; ; tvctierdcﬁedatdadoﬂﬁ&-ﬁl@asg SBFHraic Wil EEE WheredX EERAVO DrédRiNeMeid - | N
106 is subjected to conditions effective to separate the heavy product fraction 106

into a vapor stream 113, an oil stream 114 and an aqueous stream 115. Preferably,

the vapor in vapor stream 113 is redirected to the quench umt 104 for further
processing, and the oil in oil stream 114 preferably is directed to one or more
separation units, not shown, for further processing or is bumed as fuel. The
aqueous stream 115 typically contains water, unreacted oxygenates such as
methanol and dimethyl ether, aldehydes, organic and inorganic acids and
dissolved hydrocarbons. The aqueous stream 115 preferably is directed to a
condensate stripper 116 in order to recover any unreacted oxygenates from water.

[0051] The condensate stripper 116 preferably is a distillation column,
which is adapted to separate unreacted oxygenates from water. In the condensate
stripper 116, at least a portion of the heavy product fraction 106, e.g., the aqueous
stream 115, is subjected to conditions effective to form an overhead oxygenate

stream 122, which preferably contains a majority of the oxygenates that were

present in the at least a portion of the heavy product fraction 106, and a stripped



stripper 116, at least a portion of the heavy product fraction 106, e.g.,
the aqueous stream 115, is subjected to conditions effective to form an
over head woyaesyadssss st ream 122, whi ch preferably contai npcammpmroitesiof the
oxygenates that were present in the ai4 | east a portion of the heavy product
fraction 106, and a stripped WO 2005/ 005348 PCT/ US2004/ 017651 24

wat er-contai ning stream 118 i.ch.preferahl.y coptains a nmajarit f the
water that NEsoabERRE o L WHCPeR Y cBBRS ® Ericmahy/ b At
fraction 106 thdt Q3 PrestAinGROStG0ERE Borfiohiof BRY hehdp pRifucOR A ton 1i0Cc| udes an
overhead condenser systemfor form ng the overhead oxygenate stream 122. As

shown, an i #0523 overFhsagordensaien siipperr bih taptiopalhénelades snrpypheadi16 is

directed to heat _exchanger 119 far initial overhead st m, ¢ i ng_t hereby
For m ng. cool Seped waGHY o Aaiting s SVPrseR cpPtal Brontt L BE SRR ot hen
directed to ﬁﬁﬁ!ﬂr@@fﬁwdﬂfeumﬂﬁlﬁmemeioan@émrmﬁﬁf&rane jaldirevred tb mestondense.

The condensed conponents in the knockout drum 12 Exr eferably are w thdrawn

t her ef r om vi 8xchapgere dd 8dfaz oinitinl epyerbeade sgany scooling cHerebyr domting tw@lad t he
condensate str]j foar t PLRGES [ Unson ed. nts form
t he overheadBv%rgggg}dersltar%%gsltréa%ﬂgfgsfeflnga prgf%%?%ld!f%@nﬁggﬁ%eﬁ?, %g?gs own in
Fig. 1, at | gasdkoat dadi 12 Dwhedeid denponents asdalivudan abrdaise e The dehdiehseddi r ect ed
to and conbined with feedstock 101 or _sent directly to the MIO reactor 102
for further cempenaitpin the kmockaut guay 13k preferably: argnithdiawantherefrom Viapper 116
al so prefera ' ' 2 R g lele’ . pti onal
punp 125 w tE@dﬁﬁayﬁﬁ?%gggp%gﬁ’eﬁééﬁ}gg%g(it%%,tée. g., gﬂgr%ggb%tlnﬁg?robottorm
stream fromliéeforofidthes aprecasingppdincbhermsed cqanpeentst femmn the 6otahéadat
exchanger 127 for stripped.repoil er streamheating.., Alterpatively, a

t her nosi phon?’_‘}‘féﬁ“a?rﬂﬁﬁ,g‘ &e;tﬁlgraﬂrﬁéﬁ'eé %Wgﬁh‘b‘@n&% 8 oat {fog?tﬁ‘draw t he
stripped rebgbﬁﬁh éﬁﬂh@gﬂ%&%&d bk QrEnbiSstieRIENE Rl Girsttdd BPE1d dokfbindd Svithheat
exchanger 12 eats and preferably vaporizes at |east a portion of punped
stream 126, féedstotolfil my senthdizdctlst to dhoMED redctaralfi2l #68 .furher emversonpor t i on of
the heated Egﬁoillﬁ{ﬁstream 128 is then redirected to the condensate
stripper 116 role ther processing. As shown, two bottons streanms are

W thdrawn i njgsspl | el Theodbrnidbsafo eBpEt B6 Sldol PreferablySincludes hi Febbiigt r eam

being a stripped water -
system. In this embodiment, an optional pump 125 withdraws a stripped reboiler

stream 124, e.g., a reboiler bottoms stream, from the condensate stripper 116 and
pumps stream 126 to heat exchanger 127 for stripped reboiler stream heating.
Alternatively, a thermosiphon, not shown, rather than a pump 125 may be used to
withdraw the stripped reboiler stream 124 from the condensate stripper 116. The
heat exchanger 127 heats and preferably vaporizes at least a portion of pumped
stream 126, thus forming a heated reboiler stream 128. At least a portion of the
heated reboiler stream 128 is then redirected to the condensate stripper 116 for
further processing. As shown, two bottoms streams are withdrawn in parallel
from the condensate stripper 116, the first stream being a stripped water-
containing stream 118 and the second stream being the stripped reboiler stream
124. The stripped water-containing stream 118 preferably is directed to a water
treatment facility, not shown, for treatment thereof. Alternatively, a single
bottoms stream, not shown, is withdrawn from the condensate stripper 116 and is
divided between the stripped water-containing stream 118 and the stripped

reboiler stream 124.



containing str eam 118 and the second stream being the stripped reboiler
stream 124. The stripped water-containing stream 118 preferably is directed
to a wat ewo 100&a033ent facility, not shown, for treatnent prirarsesiiionres:
Alternatively, a single bottons streaa$f not shown, is withdrawn fromthe
condensate stripper 116 and is divided between the stripped

wat er - cont ai pj stream 118 an h Lhped. reboilek. str 124 . WO

2005/ 005348 w&gﬁbszoo4ﬁ§1d}‘%%‘isegz’§°f%3%ﬁz#‘%§?q c‘l‘il‘geélﬁgg ésdé‘é%%?fl:‘,%rﬂ‘%“% &sent

i nvention i spélitfAichesh bferit th@Conengr tord)@eldiond b2 #d MT@GFMert Hréceasifig Or Mmor e
regions of the MIO effluent processing _system |n one enbodi nent, the
neutral i zat i e¥stesgedn one ephpdnmesy ﬂﬁh%%l%'@lﬂléattﬂﬂ 386Pils 1REefrd Ao PRe OF @YFEnpar ound

"stream such t | Nj @“{'}B@ u S . g E npar ound
stream 109, W%i?nsreb?c é;%ﬁgfélﬁiri , an /(E)\&hc%&ﬁ%g%&% np ?go&ﬁggg}?%négﬁ]’/,ﬁg Fig. 1
i | lustrates pgupr aDBzgunfparc@@nitredm €209, 1AGat detliaviger Ngonedndriarl icdsled on agent

“into punparound stream 109. I n another. enbodi nent, npot shown, the
neutral i zat | pHOBFeHRd jstrepm; dbk egigi rle diysiraiest peutiplizatione aggnt (steam1 345 wi t hout

m xing the n L bzat -?gﬁpt it h ot h g riog t

I nt roducti on&%iwe?lhg ﬁ%‘%}@rﬁg I Zatt gf}\t %én?u%#?{g%{q%e qt?&e#\nc dgt‘mi 1"8‘2%[ 0055]

| n anot her eerabeodinent, Wit $Hoevnp nes aphitrdlizatiod iagent ishinjevssd ditbétRaintérthe agent i s
injected into one or nore regions within the condenser system of the

condensat e squangpanitiiP4 wihout prxipg the neutighization egpt with thsquegehmedid onal | y

Is injected i Jriate 4 ¥ haoeMABfNRE eaiMbd7. heat
exchanger 11 ,@tggg‘?glg%iﬁ%l ti %fﬂé}eveéﬁﬁrgg%ﬂtfgtn?gam 150, glrlléoltgéout 1 rum 121,
and/ or condejo®9&8] conpimemtthertangrdira@8.of The presentrinvdntiat) the neyealizatibso may be
injected into over, hee%d %igl(tﬁgenate stream 122. . As shogg i n Fi

.1,
heut ral i zat | BHFIhdeAUCGEd TH-ODE T mPTs: EREIONS: Within b8 Geadenser sBlm B4 hr ough
neutral i zati gehdRASHE sBigpRAM 1548 Speli@eaIf), the RARraHPRRM BB . oftidBally is

neutralization agent is’'injected into one or nore regions of the condensate
stri pper 116injdcted inte orgrbomioresofithe iniial ovsthead strgami1dd, hept wxchangéet il y i s

I njected into the .condensate,stri 116 i.n regi bel ow t h
i n!t roducti oncci?g?cﬁtm%fapt%gﬁ’fﬁ%e%lifggg??%’a%“ﬁ?ugrdwgﬂgg’vﬁn%’bcfﬁgﬁmsf‘? action
106. Howevergorhporiehit GaBARNMMA3AL eFhet Aaitralidticie upéra! alg@trhaaN begﬁ{?ctdaamt@e

injected into the condensate strif er 116 at .a point above this introduction
poi nt . overhead oxygenate stream 122. As shown in Fig. 1, neutralization agent is

injected into initial overhead stream 117 through neutralization agent stream 148,

[0056] In one embodiment, the neutralization agent is injected into one or
more regions of the condensate stripper 116. In this embodiment, the
neutralization agent preferably is injected into the condensate stripper 116 in a
region below the introduction point of the aqueous stream 115 or of heavy product
fraction 106. However, it is contemplated that the neutralization agent may be
injected into the condensate stnipper 116 at a point above this introduction point.
The neutralization agent optionally is injected directly into the region of the
condensate stripper 116 that contains the packing material, above the packing
material or below the packing material. As shown in Fig. 1, neutralization agent
is injected into the condensate stripper 116 through neutralization agent stream
149, which is oriented below the packing material. In one embodiment, not
shown, the neutralization agent is injected into aqueous stream 115, into three-
phase separation unit 112, and/or into heavy product fraction 106 prior to its

introduction into the condensate stripper 116.



The neutralization agent optionally is injected directly into the regi on of
the condensate stripper 116 that contains the packing material, above the
packi ng weo 200s@bs338 bel ow t he packi ng material. As showwdrnu§iodsoies:
neutralization agent is injected into2s6he condensate stripper 116 through
neutralization agent stream 149, which is oriented bel ow t he packing

terial. | nbodi rent t . shown, .th li zat | £,
"hj ect ed i nt 400871 cous siradather fboftet of htcererah itelich, <5 pOTARION 1o
and/or into Qg%isp{rﬁéﬂﬂ&i irlté el &N A6 REoAE Withih Be rEWYileP mOBf ithé 0 t he

condensate stripper 116. WO 2005/ 005348 PCTI US2004/017651 26 [0057] In
anot her enbodpndsnsatef stripperpl B6enBpeaifieaily, dhe nentalivation sdgentitoptionalhyent i s

i njected into .one.or nmore regions wthin,the.rehoiler stemo he
condensate st®F{f rmiol@nescgeg}qr? COJAIMF?PPWQQEO _ rsg'F?‘Taﬁ%nP‘é'z vnizst)ﬁ’fi%nal |y
is injectedthdifdsiPphn Aol Bh6wRf, Sirpdd efledn@bId6] eleats exEtrafpdr?427 PEidod 25 Or a

t her nosi phon (not shown), punped stream 126, heat exchanger 127, and/or )

heat ed reboi lheated reboiler sream A28s hhsvshawn @ §ig. 1, neidralizalion, agensis teated i s
injected intg stripped I Ller 1 ] | i.zgt i on agent
stJream 150. %gépﬁﬁr%oﬁ%e%%%l{h%@%h %e?'tr% eaﬁg’?géé’ﬁ?&%%\'?éﬁ ion, t%e

neutralizati qposggent iIg anbikef tpBodifient ON theOfrestnt MveRGom e AéutidliRation
conpression system _ Specifically, the neutralization agent optionally is

i nj ected i nt @8eRfe inrinpsied #ito pPpgher JrergucesionsaOfi BI¢ LORmPressiont sY$emr essor

129, conpres L . Sk - r r. 13 lej ght
product st reﬁ%bﬁiﬁ%n@%%g%@{f?ﬁﬁ%@?t%%gﬁ ?}L%a &%{set%rlggom%%%?%aogrgio&at Ive

| i ght pr oductlight pedactlBsstion dOS first compessar129] Sompressef lighs pebdutstieapr oduct
stream 138, intercool er 139, copled |ight product tream 153, kngckout drum
140, condensdté: él@twaﬁ%e&zﬂ%i £eakedr hght, Broduply et Jdde tknogkqutafgum 4334 1 ¢ he

COMPI €551 0N $434 e HeAH1OR ST AvAR A Dr6BIR 58 5h 036, SR0E TontphBidor he

neutralization agent may be inject one or nore ~correspondl ng regions
of those addilB7pcmhpressegriehs poodust simesn 138, mbaevrlirnl 39, gooled light ptodakt zat i on

neutral | zat) STEBATE, ORI ArHS 140qCHonPs Pk T 350Rr Ace Blfprognce 0"

respectivel y.oNott1l | 12keORompREioh SyeROins el nitfk Nad gﬁrs%&ﬁbﬁﬁ&l li ght

product fraction 105 via neutralization agent stream 144.
stages, then the neutralization agent may be injected into one or more

corresponding regions of those additional compression stages. As shown in Fig.
1, neutralization agent is injected into compressed light product streams 130 and
138 through neutralization agent stream 146 and neutralization agent stream 147,
respectively. Neutralization agent is also shown being injected into light product
fraction 105 via neuntralization agent stream 144.
Methanol-to-Olefin Reaction Systems

[0059] The present invention provides for reducing corrosion in an
effluent processing system of an MTO reaction system, which is discussed in
more detail hereinafter,

[0060] The present invention is useful in a variety of processes including:
cracking, of for example a naphtha feed to light olefin(s) (U.S. Patent No.
6,300,537) or higher molecular weight (MW) hydrocarbons to lower MW
hydrocarbons; hydrocracking, of for example heavy petroleum and/or cyclic
feedstock; isomerization, of for example aromatics such as xylene;

polymerization, of for example one or more olefin(s) to produce a polymer



“Met hanol -t o- O ef m Reaction Systens [00591 The present invention provides for
reducing corrosion in an effluent processing systemof an MIO reaction
system whwoleobsoehdsgussed in nore detail hereinafter. [@Q0BQj200b@1BsESENt
invention is useful in a variety of pro¥esses including: cracking, of for
exanpl e a naphtha feed to light olefin(s) (U S. Patent No. 6,300,537) or

hi gher nol ecul ar [ C b . r :

hydr ocr acki ng?%gfu Or?ﬁ)é?é{%\{h gvé;ﬂ%lét('ara (ﬁ;ﬁgg%%ngﬁ@b@@%aﬁﬁ' %c,i & ?Ct?feg)g%?%lg K;

i soneri zat i onhydbcivbonearplove atraight ¢hadn paraffirzsabspiption; of foelexamplezditylon, of
for exanple one or, nore olefin(s) to produce a_ pol énﬁqry VO de /005348

PCT/ US2004/ 01 #snaticepmpogadsfor S?W&i%?soﬁﬁﬁ%g@ﬁ alkeylatione pf 49F S¥ARIET on:
dewaxi ng, of [ a V, t nggﬂ ' agahfins;
absorption, o%ﬂ% o&e@&nﬁfﬁéﬁgﬁa{ laargg?reant&l&(l:er ?g?rp&élﬁﬂdé oré’sgggéﬂg{lﬁng out

i somer s t her epfopyineytbgirodute onfnefreer orewithjibreg cleaiw wiktfins; trywhntkylationnsf forch as
benzene and al kyl benzene ,q%ﬁtion 1y wi.th C{Jr%ﬁﬂ]&e to produce%%umeme or
with |ong chaF¥arBples iansombinahien | QY| aPMgHc #d 1 anpgratic; hydrosaraision of
aromtic and goli it haiFBads1ibbh0 CRipPARiona8A] bY '8l bRilaple toluens ¢

hydr odecyl i zation;, di sproportfronation, o or exanple toluehe to nake
benzene and parakeybenzene ahd guarerylenes iodigomefizdtion, efafopl exastplaisghight add

branched chaip ol efjn(s);, and, dehydrogcycl i.zati on. [0061] Preferred processes
are conversi ograBF%ide@é‘ﬂé?lFﬁ%&h&PHQ‘%‘ﬁé%hﬁﬁl%" highly aromatic mixtures;
l'i ght ol efin( E(?I{{GHB 0as Olpr&¥erredl ol kdsbf i@ oRtiétsioH ird (eadtk Snclu@y AepaiRSo ! O

olefin(s); i araffins to olefins and/or aronmatics; and Unsaturated
hydr ocar bons highly lkeomeatinohixinresc Bght! eleBn(s) do gasidinggd distillates cmdvisbagcants; i nt o

aljcohol's, acids and e { &8 'Ij:]e_ st r?fe r.ed process ﬁf _thg I nyention is a
process di recf’&ﬁ'epﬁteﬁ?&o Eﬁﬁ(ﬁ! @gﬁmﬁﬁﬁ ?8%@?5@ T FRFANES: ARd BRrengptedy, o
oxygenat es t OhpMiBcaboriP(Eth9left | fHdPdr iaBetiylefe)PiesABdyded Br SUnVeidoar isbeve

catal yst. [00621 Ml ecul ar sieves have various chem cal and physical,
framework, chigpbols.cpgids jad esigny. e dilearnost preéssreaniocesseef thel inventiensiis ped by

the St t 11651 f.th [ .t e | ati di
Lo the rul es BORHe SRR B pkn Eory S B 2 TBedsE0R, bt ¢ ' o i or < 10
f ramewor k- t ypgxastes iesnd di@nore olefin(s) in the presence of a molecular sieve catalyst,

[0062] Molecular sieves have various chemical and physical, framework,
characteristics. Molecular sieves have been well classified by the Structure
Commission of the Intemational Zeolite Association according to the rules of the
TUPAC Commission on Zeolite Nomenclature. A framework-type describes the
cormectivity, topology, of the tetrahedrally coordinated atoms constituting the
framework, and making an abstraction of the specific properties for those
{ materials. Framework-type zeolite and zeolite-type molecular sieves for which a
| structure has been established, are assigned a three letter code and are described 1
the Atlas of Zeolite Framework Types, 5th edition, Elsevier, London, England

(2001), which is herein fully incorporated by reference.
[0063] Non-limiting examples of these molecular sieves are the small pore
molecular sieves, AEI, AFT, APC, ATN, ATT, ATV, AWW, BIK, CAS, CHA,
CHI, DAC, DDR, EDI, ERI, GOO, KF1, LEV, LOV, LTA, MON, PAU, PHI,
RHO, ROG, THO, and substituted forms thereof, the medium pore molecular
sieves, AFO, AEL, EUO, HEU, FER, MEL, MFI, MTW, MTT, TON, and

substituted forms thereof; and the large pore molecular sieves, EMT, FAU, and



connectivity, topology, of the tetrahedrally coordinated atons constituting
the framework, and naking an abstraction of the specific properties for
those natWOi2PF0B4Bmrewor k-type zeolite and zeolite-typePRENERM4MIGSleves
for which a structure has been establiZhed, are assigned a three letter
code and are described in the Atlas of Zeolite Framework Types, 5th

edition, El Se%‘gﬁﬁgtg‘?%im%g%}émﬂ 1(;8\% SIMSQHCI{.I&? R&F EEA,UCFI’

i ncor por at ed 31 Non-Timting exa these no ecuI ar
si eves are thPDOMNaGIS,AdTe MER, MORaMWVéaed SORE Néﬁ-‘ﬁmlﬂﬁﬁlpxﬂples Afthe ATV,

AWN BI K, CAS, DAC, DDR, .E RI KFI LEV, LOV, LTA, MON,
PAU, PHI . % “%maérﬂé‘?&bgﬁ’?‘ﬁ% '1:’%?9?3% & OXYRIte QRIS o
mol ecul ar  Si RASocERo (s uemdéEMELFﬁ@Ym eﬁpf, BVE A, TFER Qjis, and

substituted forms thereo d the large pore nol ecul’ar 3ieves, . FAU,
and WO 2005/ ODHM&'HCMBZWF OMOBS MTD.aMWWs (TIAMt asd TONsInt bmmferreﬂt her
nol ecul ar si eve L.ncl u

and SOD.  Non- FRRPHimRg: 35%%5%&*3%%8* thg TERHPR R é?&ﬁawegfogwe or

particularly E£gfA CREMEWHIIEpaN o@xxgwﬁ&ﬁaﬁdﬁﬂttﬁér%ﬂgmoéte%éfe%
ol efin(s), include ALL, AFY, BEA, CHA, EDI, FAU, I’:ER Ggs A LTL MER,

MFL,  MOR, MTTﬁ'aMﬁWprlﬂ:Ameand TON. In one preferred enbodi rrent t he m)l ecul ar

sieve of the t|on AEL a V\Dk- ype. or wor k=t ype,
or a conbi net her eo?"?slﬁ%@?r &%’FeF‘g?EWS ag_&avef r%ﬁw r‘?{/?}gg‘" K4

Mol ecul ar  si eygudiivee loff absrmer-shaki \A%ET@#dltéﬂiHh%ﬂﬁ,nadvhéréafle‘ﬁ@r& y S
corner-sharing TO4 tetrahedra, ere T is any tetrahedrall coor di nat ed

cation. Thesecomtlimetedatign.cFheseaneleeylssi sieer predypicailydescrined & tesmapfthee  si ze

of, the ring that PRk r of T
atoms in the F‘Fﬁﬁ??}é ﬁgg tﬁartépr?eﬁ\%gsr E/TJ? e";hgﬁar ac?zeerl slfa%g‘gg %@‘r‘t“a‘% gP'f
arrangenment  gonisiiighe tRg! dtﬁéﬂﬁ&n@ﬁ@&rtypﬂdha&ﬁﬁ&imceﬁﬁcﬂﬁde theearthingementon of

channel s, and the spaces between the cages. See van_Bekkum et al.
I ntroduction ebrzevitiat foraxp eage mér?dmrrae%qnbé e dimepniprcetiphannglsy %mesed and

e e U s 9 o L WA e

mol ecul ar si exss Pratiee,f Seeond Gompletely Revised and Expanded Edition, Volume 137
pages 1-67, Elsevier Science, B.V., Amsterdam, Netherlands (2001).

{0065] The small, medium and large pore molecular sieves have from a 4-

ring to a 12-ring or greater framework-type. In a preferred embodiment, the
zeolitic molecular sieves have 8-, 10- or 12- ring structures or larger and an
average pore size in the range of from about 3A to 15 A. In the most preferred
embodiment, the molecular sieves of the invention, preferably
silicoaluminophosphate molecular sieves have 8- rings and an average pore size
less than about SA, preferably in the range of from 3A to about 5A, more
preferably from 3A to about 4.5A, and most preferably from 3.5A to about 4.2A.

[0066] Molecular sieves, particularly zeolitic and zeolitic-type molecular
sieves, preferably have a molecular framework of one, preferably two or more
comer-sharing [TO4] tetrahedral units, more preferably, two or more [SiQ4],
[Al0O4] and/or [PO4] tetrahedral units, and most preferably [SiO4], [AlO4] and
[PO4] tetrahedral units. These silicon, aluminum, and phosphorous based
molecular sieves and metal containing silicon, aluminum and phosphorous based

molecular sieves have been described in detail in numerous publications including



ring to a 12-ring or greater framework-type. In a preferred enbodi nent, the
zeolitic nol ecul ar sieves have 8-, 10- or 12- ring structures or Iarger and
an aver ag¥OpRoe%00534% in the range of from about 3A to 15PAI/USOAE6ADHSt
preferred enbodiment, the nol ecul ar si®ves of the invention, preferably

si | i coal um nophosphate nol ecul ar sieves have 8- rings and an average pore

size |ess thag abewile 56.S. PafineNeb4)5671020 BIeAPQ eviitke MO BIf, Mn, ) Wr 5A,
nor e preferatgj@& from3A to about 4,5A and nost preferably Trom3.5A to

about 4. 2A. d815- Peicatthip o440, BUS ABQ) EF@HP%%T?%*%‘@@PMW@OIBE&A*O 159
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preferably, tWS.oPateaf &Nd. 91,5314,143 (PEARD), A0S, ratdriBONo. tqsmlmjr@ssmn,s, and
PO4] tetrahedral uni ts These silicon,

nost preferabl y Si 0?{%%% Ogé%and é
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n ean_Pat en
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Patent No. 4, PaEnRNo.(ZOFEHF (BEPSM)D U181 P4gat (Noo ARTEY,33 ERCAAPSQRSUS6
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P No. 4, P S.
Patent No. 4 AR5-rar CEORRGY o SATEATMEESOh 196 Jakat BG40

Patent No. 4, GRG\PXYY S Axsat, No. 4,894218 e (ASARESD), usmsa,t@ngNoaMla 8351 106
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(ASAPSO), U SU.Satedits Nos. 5134561 BAf 6,156 950 MnlipD), Bas %ie'ixth% 747888, 092,
4,846,956 and 4,793,833 (MAPSO), U'S. Patents NGG 345, 011 and”6, 156, 931

(MAPO), U.S. (BeARS?), N§S. Pateay :§94(%7;QP@B)L\PQ),SUSP3§1@MS Nos. 4801430%70
(BeAPQ), U. S. (B3 80 Snb%S88055780ri AP80), U.S. Patents Nos. 4,500,651, 4,551,236 and

4,605,492 (TiAPO), U.S. Patents No. 4,824,554, 4,744,970 (CoAPSO), U.S.
Patent No. 4,735,806 (GaAPSO) EP-A-0 293 937 (QAPSO, where Q is
framework oxide unit {QO2]), as well as U.S. Patents Nos. 4,567,029, 4,686,093,
4,781,814, 4,793,984, 4,801,364, 4,853,197, 4,917,876, 4,952,384, 4,956,164,
4,956,165, 4,973,785, 5,241,093, 5,493,066 and 5,675,050, all of which are herein

{ fully incorporated by reference. Other molecular sieves are described in R.
Szostak, Handbook of Molecular Sieves, Van Nostrand Reinhold, New York,
New York (1992), which is herein fully incorporated by reference.

[0067] The more preferred silicon, aluminum and/or phosphorous
containing molecular sieves, and aluminum, phosphorous, and optionally silicon,
containing molecular sieves include aluminophosphate (ALPO) molecular sieves
and silicoaluminophosphate (SAPO) molecular sieves and substituted, preferably
metal substituted, ALPO and SAPO molecular sieves. The most preferred
molecular sieves are SAPO molecular sieves, and metal substituted SAPO

molecular sieves. In an embodiment, the metal is an alkali metal of Group 1A of



4,684,617 and 4,880,520 (Ti APSO, U.S. Patents Nos. 4,500,651, 4,551,236 and
4,605, 492 (Ti APoz, U.S. Patents No. 4,824,554, 4,744,970 %CoAPscg), U. S.

Pat ent No.W@ 298408348 ( GaAPSO) EP- A-0 293 937 (QAPSO, wher BCHUSI004BIZ3b\wor k
oxide unit [Q21), as well as U S. Pateflts Nos. 4,567,029, 4,686,093,
4,781,814, 4,793,984, 4,801,364, 4,853,197, 4,917,876, 4,952,384, 4,956, 164,
4,956, 165, 4, §E3pdfRiic SFabel of Fleméntd 9% Qfkaline) @adth 6i&al08H Grolp WA ythiteh are

herein fully incorporated by reference. O her nolecul ar sieves are

descri bed i n Periodip gEabd& of HElrmisnlek aomrevsari mmetal of &rowp HER: ingludingnthe

Rei nhol d, New Y ... New York (1992. | | ein fully ingorporated by
ref er ence. [%ﬁ%&ﬁ?’nﬁ?’éﬁ%’?@’er?e gmr%%ﬁﬁ) al urt n%dwg’r HEEPNGr ous
cont ai ni ng NMogaepiue, gakeNetm, efsiual, dyephesitm Hods ey @biam, Andien tyieftitmy
silicon, containing nolecular_sieves include alum nophosphate (ALPO

nol ecul ar si edk lutgiems jang cssandinmneh FEEPRaek thesRetydipol ahde) (of Elsmentss 2and

substi tut ed pLekesablo J1R5ah,s WB! Vi, ROV SAPR T 66 WeRlpaf eves.

The nost pref ecul ar sl eves are nol ecul ar Sreves, "an t al
substituted Spalk oftilegehid) osiixares dfnmanfehizednemhipecidse el preferrd al kal i
metal of Goup |IA of WD 2005/005348 PCT/ US2004/ 017651, 30 _the Periodic Table
of El enents, embediment.the aatalris selegted dfoncthsugropp gopsisting:of Bey Code, Fabl e of
El ements, a rare I : G N} :

| ant hanum ce@?ﬂﬁ]&q\r&%g%%%@’n%ﬂém’%ﬂ;o y@f %‘r% samgﬁ%&ﬁ%%f?ﬁ%g&%& i ni um
t er bi um dyspémbodiment)aheseunetabatbims discusped iabove yictiasdriedrintcathd frambeabarkm and
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tiﬂeé%éle??nig{sng?g el vdidige %ta'i@ﬁiaihesiﬂaﬁl §bstitulnC Foxp%‘%@{lé,‘érﬂ, .

enbodi nent , ected fromthe group consisting o
Fe, Ga, GCe, o erbndihdent, Sthenthe mztal subdtient e valence state ofhel,&38f +4)+6,anot her

preferred enbodjnent, these tal .at.0 L. scussed .abave are inserted into

t he franewor kor*é,r{ﬁe%p W&fﬂﬂ%tgﬁ@ﬂf’ﬁﬂgﬁsﬁe%wgﬂ' r&#- unit, such as
[MeQ2], and cpypgy] @ Net ;n 6H&eABOSBRARN the hAkulPRidRd! 8Na&scPibad ¢ Rfan}ley net al
substituent. For exanple, in one enbodi nent, when the netal substituent has

a val ence st athe 8. Patents3nentipned bovegis represertest b thecérapigicaloformila, petanahedr al
unit is bet ween -2 a%d 42,
ydrous basis:

D}

mR:(MALP,)O,
wherein R represents at least one templating agent, preferably an organic
templating agent; m 1s the number of moles of R per mole of (M,A}LP;)O; and m
has a value from 0 to 1, preferably 0 to 0.5, and most preferably from 0 to 0.3; x,
y, and z represent the mole fraction of M, Al and P as tetrahedral oxides, where M
{ is a metal selected from one of Group 1A, IIA, IB, IIIB, IVB, VB, VIB, VIIB,
VIIIB and Lanthanide's of the Penodic Table of Elements, preferably M is
selected from one of the group consisting of Co, Cr, Cu, Fe, Ga, Ge, Mg, Mn, Ni,
Sn, Ti, Zn and Zr. In an embodiment, m is greater than or equal to 0.2, and x, y
and z are greater than or equal to 0.01. In another embodiment, m is greater than
0.1 to about 1, x is greater than O to about 0.25, y is in the range of from 0.4 to 0.5,
and z is in the range of from 0.25 to 0.5, more preferably m is from 0.15 to 0.7, x
is from 0.01 to 0.2, y is from 0.4 to 0.5, and z is from 0.3 to 0.5.
[0069] Non-limiting examples of SAPO and ALPO molecular sieves of
the invention include one or a combination of SAPO-5, SAPO-8, SAPO-11,



[0068) In one enbodi nent, the nolecular sieve, as described in many of the
U. S. Patents nentioned above, is represented by the enpirical formula, on an
anhydr ous Wwas2@5/00R4§ MXAl yPz) O2 wherein R represents at |PEXISIS2004017651

tenpl ati ng agent, preferably an organi c3t tenplating agent; mis the nunber
of noles of R per nole of (MXAlyPz)2 and m has a value fromO to 1,

preferably 0O ts%ﬁcbﬁ%af ag/pAOSE mee sabsépgmﬂ §Arpeg g'rsgpo-sx SO 35,

represent the nole act1on of as tetra oXi des, ete M
is a metal seISakR@-CBGt SAPBHE S)%P@ﬁl@r,rBAPQ-MI—VSAB(BQJ SABO—M/HJ S\/Batehil Bp. VI B,

XEF”e?[‘SdL?PE“ 54 1405 90 SARQPe iR, ALPE L cark1EcAtao g

Ni, Sn, Z00 POS4Z AT P13 EMAEPOOF, mb-waha ngerte%ﬁrwhﬂg eo?écuﬁﬂ'é%\:eé 0 0. 2

and x, y and z are greater than or equal . I'n ano iment, m
is gr eater thahere¢f 1 The atmertpref,ermdm;olglleemoferlnqlmharOsmmsahwludeOomﬁ Or\a i s in

ore! pror o apipRLon S AP o 3, SRpbNs [05 4 SERING &Pebile >

0.4t 00. 5, andzi gf %@@ .33 eoen‘SmoLé)Bﬁe%rnr&i?rbnleldmat¢daﬁblﬁa&?d?pbp§mb -ERAEnd ALPO

nol ecul ar si eves thé invention i ude one or a conbi nation of SAPO 5,
SAPO 8, SAPO B#, ANMP(39 50 uR3- lsmMmMmmammmoimmwwsmeewm

SAPO- 18, SAPO 20. SAPO:31, SAPO 34. . SAPO 3 36 7. SAP
SAPO 41, SAPOMS! ReRteEb; opg; % 2 SMbifetiRp © oF %Aﬁé?%zr 5@? ‘gé%zn“‘ ,
ALPO- 5, ALPO- LbntafiROmbliscufi Bivadihersbt PO- 34, ALPO 36 ALPO 37, AL PO 46 *nd

nmetal containing nolecular sieves thereof., The nore preferred zeolite-type
mol ecul ar si eJ8870nc| uddnameeabodimentp s malacular sleveipm werm@atenmpo 35,

conti nat i on oftuasaR e Hopsilint bRGB o SUSRNIEY EoPHEL SR o BbNR, 1 g

ol ecul ar si e\sRFe cbmpesition.alifpartiothr, B’ftﬁ%ﬁﬁr&h |m/016cﬁl¢ar(3;?ie\@s afd¥sttibedan tef
SAPC- 34 and ALPO- 18, and netal = contai Zg | ar sieves thereof. [0070]
In an enbodi mih8, Patprt Application Sedald¥e q9é9 rplﬁrﬂlé‘?ér“&\m > #APAhPCTANE ng t wo

or more di sti i) sA98pEBtided Hpt 18] 1898 bothof Gt e Hetdih R FicSBbAEM By
reference. For example, SAPO-18, ALPO-18 and RUW-18 have an AFEI
framewoik-type, and SAPO-34 has a CHA framework-type. In another

embodiment, the molecular sieve comprises at least one intergrown phase of AEI

ol

and CHA framework-types, preferably the molecular sieve has a greater amount
of CHA framework-type to AEI framework-type, and more preferably the ratio of
CHA to AEl is greater than 1:1.

[0071] The molecular sieve catalyst compositions described zbove are
particularly useful in conversion processes of different feedstock. Typically, the
feedstock 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
contamns from 1 to about 50 carbon atoms, preferably from 1 to 20 carbon atoms,
more preferably from 1 to 10 carbon atoms, and most preferably from 1 to 4
carbon atoms.

[0072) Non-limiting examples of aliphatic-containing compounds include:

alcohols such as methanol and ethanol, alkyl-mercaptans such as methyl



sieve conposition. In particular, intergrowh nolecul ar sieves are described
in the U S Patent Application Serial No. 09/924,016 filed August 7, 2001
and PCT WWO 2®518338 publ i shed April 16, 1998, both of WREHUSIBH/RETHEI n
fully incorporated by reference. For éxanple, SAPO 18, ALPO 18 and RUW 18
have an AEl franmework-type, and SAPO 34 has a CHA framework-type. In

anot her eanaéﬂzsgﬁfan I B Sfdttaptad | AVA-RUARE SRE A meBRAt sulfide, | kAL gr own
phase of AEI nd CHA frgfﬁ%mrk-?j;/pes, preferably the nolecul ar sieve has a

great er anmpuramine$ s@Aas methyhewming, \aleyltethenepudhy amdimesilkyl teghs, digthyl gthee
f bly th t] t . 4 t 1.1. 100711
o ecurar st o BetrSagen e, ol ilide sSOER Blohl tetics; o okl

usef ul in comnRjINAondasa6e a8 BiméthyldictdrR! &tinalRBYsdsOakd varidtisCaids)such A€
feedst ock contains one or nore aliphatic-containing conpounds that include

al cohol s, amiaseic aeidly bonyl conpounds for exanpl e al dehydes, ketones and

corborylic syt <Uher oOAhiE0 RIGARICRE p MRS ol i e

conmpounds tyfeeddtdck c6MBINGI Gife bF Ghidre bxygehstud, HOre aphificallyorone ¢ afopé abl y
froml to 20 carbon atons nore preferably from1 to 10 carbon atons, and

most pr ef er alfirgatie ¢ampourd(a) cQiaInES 2h leartone WyEsn aigsh- I thermay pestampd es of

ot hanal © - al kT usREn e fRitRss SmUlifion, Bl RbiyS A5 s RediiolI Bt 8761
32 ner capt an Aok #tshol(siirefepibin aliphaliy lalcobbK $)dekers ushalishatie mhvitty flthe de,
al kyl - am nes such as nethyl am ne kyl -ethers such as di nethyl ether,

di et hyl et heralcaio(shianirt hia Zféﬁﬁbw? la%ﬂnkSy prefemeblyelom dcle Hicarbehglomsn or i de
and var) ous ARnfac prffersbly SGh NG R ot G eonF LR BeBOE Ry T
the process dhe pphecessuf e mventidneinciude dsverciraightt aidrisranched ahaimoaliphatic
at enat - one RSSPGEHAAL b SPrANoRE qOHeRBrer r cd  embodi ment of ¢ he procese
of invention,jopff OXYJENBASinifing BLarhR8HSE SS/gchfeLMBINAE melRind], 2tARGOKL S) -
preferably aliphatic al cohol (s) where the aliphatic noiety of the
propanol, isopropanol, methyl ethyl ether, 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 dimethyl ether, and most
preferably methanol.
[0075]) 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. 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) include



al cohol (s) has from1l to 20 carbon atons, preferably from1l to 10 carbon
atons, and nost preferably from1l to 4 carbon atons. The al cohols useful as
f eedst ockwion2008Mes53g8 ocess of the invention include | ower PSTIGH28H{017265d
branched chain aliphatic alcohols and3} heir unsaturated counterparts.

[0074] Non-limting exanples of oxygenates include nethanol, ethanol, n-

o , o ) d ! . her
propanol, | S@%@Eﬁd}&’& méHd bi¥ihs mﬁgﬂ 16 Rt Bxhofet '?ﬁ:sne {erlxj;fg'atéh &t her

di - isopropy or mal déhyde, di net car bonat e, ket one,
acetic aci d, noacehjngated dieges, ipelyends, vinpl mheomers ang cpdlerolefinsenbodi nent , t he

f eedst ock i t ed f.. met hanal .. et i et hyl
erner . at et nP0Uiner or InBe SHRPRIFT FRAEg: B drids e brarstaty FE0Mnol and
di met hyl et hej.maRdoRthated) 8fcBhvdted EhBIRGencd 8 43hollhfay fevPEfafygedst ocks

di scussed above, particularly a feedstock  containing an oxygenate, nore

_particul ar | y camipesitionaditheisientioni inlg dlefinds)daiig, 2 fos5 carbonseateras] ppeferably |y int o
one or nore @l efin . The olgfin(s r,. o) ef i noner (s r.oquced fromthe
f eedst ock ty%i paﬁl%?rs%%gtowoﬁs&ére%%&%r Bﬁléhd}(gnﬁ?onﬁr%f%&%ﬁ 8
carbon at onms cofférfed frémed felistock Echtéini grﬁm&ygéﬂf@, ;préfetdbly ak'Blc6hdll o ably 2
to 4 carbons atons, and nost {)referably et hyllene an/or propyl ene.

Non- | i mi ti ng pecfarablymetitane), & tha preferaeroleBn(s) ethyigae aud/prprenyene. pr opyl ene,
reforabl y ot ne,  pr ST SRR, PRedes Uk RCcohveR Slife s bl RE )

hexene- 1, octgiedihgaatonsaatkifg biveeses suchial efeal @hdking|ORGHRI fe;}:nérm}wde WO
2005/ 005348 PCT/ US2004/017651 33 unsaturated nononers, diolefins having 4

to 18 car bon czacking, fhdizedyhedeeraciing, {hnd saplyya ceaskinge deep calyeeracking, ny|
nmononer s and N ef i t r [ , the

f eedst ock, pféygrlgﬁ%ﬁ‘%' g?i]g &‘%%?r%ff gg%kg%g%?éﬁéﬁgﬁc%ﬁe&grﬂﬁgggié? ’?‘%e
presence of l¢Mise@ETQ) os altermativlyl msthanalacqolefink | MTOS. Tha GTQembtes, | Nt o

ol efin(s) having f to 6 carhons atoHE, prefed;ably tQ 4 carbon atons. Most
preferably, thacdlepaturaligas is sonvegied dBion? sythesis Bag that igh RPA g

et hanol + o T O B e, e Ny T e

are many prodeskeskis ednvarteddn\ks prebaedsif acinolenular siegé icatglyst composition
into one or more olefin(s), preferably ethylene and/or propylene. In a MTO
process, typically an oxygenated feedstock, most preferably a methanol containing
feedstock, is converted in the presence of a molecular sieve catalyst composition
thereof into one or more olefin(s), preferably and predominantly, ethylene and/or
propylene, often referred to as light olefin(s).
[0078) In one embodiment of the process for conversion of a feedstock,
preferably a feedstock containing one or more oxygenates, the amount of olefin(s)
produced based on the total weight of hydrocarbon produced is greater than 50
weight percent, preferably greater than 60 weight percent, more preferably greater
than 70 weight percent, and most preferably greater than 75 weight percent. In
another embodiment of the process for conversion of one or more oxygenates to
one or more olefin(s), the amount of ethylene and/or propylene produced based on
the total weight of hydrocarbon product produced is greater than 65 weight
percent, preferably greater than 70 weight percent, more preferably greater than

75 weight percent, and most preferably greater than 78 weight percent.



I ncl udi ng various cracking processes such as steam cracking, thermnal
regenerative cracking, fluidized bed cracking, fluid catal ytic cracking,
deep cat akydiposwodsdsi Nng, and vi sbreaki ng. The nost pref erCEUSIOVOESSE i S
‘generally referred to as gas-to- olefins (GIO or alternatively,

met hanol -to-olefins (MIO. In a GIO process, typically natural gas is

converted int ynt hesi s | | %%ﬁg

f eedst ock, prM?gbl y cilﬁtaglg%?rntgﬁﬁé?hger?g%?\{ﬁv%é’?(gce%ﬂg&o%ngena egp%ﬁlgcejoastock

i s converted jndré RxypéRsenee oné on motecolelifi(s),Sihevamomitatiliglene poEhrediian  into
one or nore olefin(s), preferably ethylene apnd/ or propylene. In a

I MTO
process, typi Waighy psrresy hased amb her ofal syejght ohpxdropatben presuet Froducedyis|

(o ¢ ‘ S . | .
cotaryst " SompBiies Yids 30 Srcf R YRIGEAE rhitelphetebhP Blafer thac's Wi offedl o1
pr edomi nant | yandinbyt preferabbyl freater firan@ipl vegight pefdeat Inefet aticthert emtmalithemthuf

olefin(s). [0Q0781 I n gne enbodi rrgnt of the process for conversion of a
feedstock, pHEREPEaS goréc’%@agw RDE BRI PAYECRAES 19ronfer Mass PlFénkdedie t he

anount of ol ef}] ) . : | » n
produced is géljlelgérgroﬁ ﬂg%?%ggq)\{gﬁﬁg ‘g@?’%’gﬁtﬁﬁﬁfﬁé@%‘g% tg% éa lg{r'v%); 212360

wei ght per cenhydroearbom rpebdirca lpryduped ais egreateh ahary Q0vwevieight peedest nprefedalsty most
preferably greater thap_ 75.wei ght percent._| anot her epbodi gent of the
process for cETOEF él?‘aé’n?%]we pgfee r’%°r8>5%f€¥?§{ye§reﬁ?r ﬂ?)"ﬁ’e%?” PEHBE n(s),

the amount of ,&f RYLIGHEFRABY Sealdf BR)I38VReiPitYRHEeRd based on the total weight
of hydrocarbon product produced is greater than 65 wei ght percent,
preferably gr #88} t hanThe feedsigbk, ipene embodimsnt containg oab by mgredibemt{shan 75
wei ght percent..and no ref erabl eater.than 78 wei ght percent. WO
20051005348 P@‘P(‘G@%‘B‘z’fﬁ?ﬁ%‘é‘f ‘{’%ﬁ“%g ory of e Bebdeol o are BTl soms
process for CREV§FSicOhedbeddiRkWr mORERaP ¥iGE DARRSt é&ndﬂfsﬂ:idi‘i Nehgigigi n(s) .
the anount ethylene produced in weight percent based on the total weight of
hydr ocar bon pexseides pf dduantdsiinclude hplinm, argan, aitraenneithpn npanozisier carbone

preferably great 3 Lght_ per el f erabl r,eater than
40 wei ght per@gﬁﬁc’ Hr?qgfet"?%%\“g‘f" ﬁgrnoglfrrﬁg%w&ﬁf“u ns”ﬁ%éecgél@cg‘g@n oﬁg@oﬁ\?er si on
of one or norgeilgaitingSaridpropne), essatiallg nohiredchive atdd@aticaivRipdlndd, andopy! ene

produced in wei ght percent based on_the total weight of _ hydrocarbon product
produced is gmidues thereef. Sthegapsmreisaed dHuents awer watghand nitrogen, with water

being particularly preferred.

[0081] The diluent, water, is 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 composition. 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, and most preferably from about 5 to
about 25.
[0082]) In one embodiment, other hydrocarbons are added to a feedstock
either directly or indirectly, and include olefin(s), paraffin(s), aromatic(s) (see for
example U.S. Patent No. 4,677,242, addition of aromatics) or mixtures thereof,
preferably propylene, butylene, pentylene, and other hydrocarbons having 4 or

more carbon atoms, or mixtures thereof.



-greater than 25 weight percent, nore preferably greater than 30 wei ght
percent, and nost preferably greater than 35 wei ght percent. [0080] The

f eedst ock, wigroosreos3apodi nent, contai ns one or nore dil uentPCIYS20topiesal | y
used to reduce the concentration of the3 eedstock, and are generally non-
reactive to the feedstock or nol ecul ar sieve catal yst conposition.
Non-limting | es dj tg | held r . it ar bon
nonoxi de, car B@r@i‘gi oXi Sfel}e }otldggr;, Eés%%k%ﬁl%%%ﬁrﬁofga%%% Ba£r g?ﬁgﬁ’gﬁ

(especi al | y atdtaifing ufié offord1Bkyaensics, éh anpresenied of aafelee)]lar dewarutdlgdt! vy
non-reactive aronmatic cor;gounds_ and mxtures thereof. The nost preferred
di luents are GRMBPSitiAl ofjthe dweetiony 16 FARRPUL We? FEACHARNTRLASE R ¢ TSREP%: 1 od.

[ 0081] The di .S it L N s b-O LI r or a
conbi nation t e?g%&é,\ﬁoggscﬁ *suaélrﬁ(ggsp% gi}{}ﬁéeersg’a%igledé&g%ﬁr gg@lpfcte\éégﬁpgg%s?]ock
entering i ntrbuleanbed prazess)dpteferatity @atonyinacisoflwidized bed prooess, addadosyi t h a
nol ecul ar sieve catal yst. conpqsjtion. In _one enbodi ment, the anount of

di l uent in t hereferabbtacqntinpous high welogigifhudized pedRiOSESut 1 to about 99 nol e

per cent based he t ot E@i&{ I f:ee L.uent
preferably fr[)drg%gzyout 11?18 %y(% no gmggsrsggér?tﬁ? ﬁ%?g%%rlgfgﬁgﬁﬁé ?i?o%glgggut 5to
about 50, andreaowirs puchf asrinibiid réactors gadhivesa Hensedled wr fixed bpd 6f2iion romene

enbodi nent, ot her drocarhons are added to a, feedstock _either.directly or
i rect |y, aRApT gl PER TSP To et FRIRIG] tor st et Weage faizen e

exanpl e U.S. f&&g@% AQr Ra@dré; 2 hadith! | Sitddie FbAVERLAS) reiftof el £8

thereof, prefer y propylene, butylene, pentylene, and other Mydrocarbons
havi ng 4 or descabeduiider exammde UoS. Patont Nesd, 077 fU. SWRaeB0NO06.282,822

PCT/ US2004/ 017651 . 3 0 .The process f onveriing a feedstock
especially a Zcﬁ‘@?dtgﬁgi’kir‘%ﬁﬁ{déﬁaﬂf’ﬁ "Wéer_dﬂg’%r@“%&@'ﬂiahaﬁﬁ&nsﬁ’lﬁgii‘?g%'vaesence
of a nol ecul agrigp@VRuBIRhRIgYSbmp&ARIPRW Yoflf) Ndw W6tk 107¢ NMvhRR, aré §11QREdk €d out
in a reaction process in a reactor, where the process is a fixed bed

process, a f|fully inseressed hycredererdencThelqsetarred nesnivre tipebard Tived geasiors
preferably o GMLARMRTORY 03 Ratt 93500usBp Sl PO SRk
processes canpigesettoiase, FIA. dZaemardndt . ROfOtAioaREintdld Publishing Corporation,
New York, 1960, and U.S. Patent No. 6,166,282 (fast-fluidized bed reactor), and
U.S. Patent Application Serial No. 09/564,613 filed May 4, 2000 (multiple riser
reactor), which are all herein fully incorporated by reference. _
[0085] In the preferred embodiment, a fluidized bed process or high

velocity fluidized bed process includes a reactor system, a regeneration system
and a recovery system.

( [0086] The reactor system preferably is a fluid bed reactor system having
a first reaction zone within one or more riser reactor(s) and a second reaction zone
within at least one disengaging vessel, preferably comprising one or more
cyclones. In one embodiment, the one or more riser reactor(s) and disengaging
vessel is contained within a single reactor vessel. Fresh feedstock, preferably
containing one or more oxygenates, optionally with one or more diluent(s), is fed
to the one or more riser reactor(s) in which a molecular sieve catalyst composition
or coked version thereof is introduced. In one embodiment, the molecular sieve

catalyst composition or coked version thereof is contacted with a liquid or gas, or



reactors such as hybrid reactors that have a dense bed or fixed bed reaction
zones and/or fast fluidized bed reaction zones coupl ed together,

ci rcul ati mgofzbesis348d bed reactors, riser reactors, and POBUS2M04/0181t abl e
cconventional reactor types are descril¥d in for exanple U S. Patent No.
4,076,796, U. S. Patent No. 6,287,522 (dual riser), and Fluidization

Gonpany.  Now SP5PHEtiEn Bea? Gt @ ehg inaddiOe o foe riff hEREEM MRtETD o

by ref er ence. th¢hquial Bfveaterant methartohrantl ixegasrie an ineetrgas eagh armitrogeaner al |y
described in Ri Reactor, Fluidizatjon and Eluid-Particle Systens, pages
48 to 59, F. 008, andi‘b?IF.‘fm&"iafH}inﬁ RS Oﬁ:‘JBPﬁ%st?f{f&'C%JP%%aﬁtﬂﬁ,m New
York, 1960, ai P 166, 5 ki di gan%g t®5), and
U. S. Patent igg}tﬁc%?oﬁwgﬁeﬁri l*aé"?‘:‘slilé)b.k’ g(g/a g%ﬁaéiﬁﬁlelg lﬁll\/t':lﬂ);/&e , g)é‘foﬁ ‘?‘%u‘?tﬁ i ple

ri ser react owgightupércéntdo ebait|85vesightrpefaght, préferablypfoom taboutdyweigheperoent .
[0085] In the preferred. enbodi nent, a fluli)di ed bed praocess or hig}?

vel ocity fl uitﬂi"i’eﬁt @ié}’e PERCENt, Rop pesferably 8 O%?g‘f’%‘ CRETP G Ehavlti on
system and g4 GERHEp¥rceiVas of He86k1 Wersnt Sﬁﬁk%ecﬁtb%k%&elﬁﬁﬁﬁé ehPBierdtS 2

fluid bed reactor systemhaving a first Teaction zone wthi'h one or nore

ri ser react ordoitaingtitharedm cthelliqwd and yapordnedstosks mierpreferabbaef similer ol thengagi ng
vessel, preferably con%)é.i sin one.or more cgcl.ones.f {bg one enbodi nent, the
one or rore riAEE CPEREYEPES PT A0 SERYREi FGPoveRt & PG A S a
si ngl e react of.cyRSckeWith icathe R Ftreatdiluenef erably containing one or nore
oxygenates, optionally with one or nore diluent(s), is fed to the one or

nore riser re#088k (s) i Rheuivedptogk enledogtiag reatioy system ds prefereblyponventash  or

ked ' f 1R, I: . ' | i
Cat al yat conpt G Sy 5 i OHF SFssorthol TP Y Wl bkt A R 6o or
gas, or WO 20§ib¢ipaping8/eReel aldBg0nitih Q1cokbd molérutarHkiveajatadyit CbIpesition PTHOT O

bei ng introduced to the riser reactor((s) ... preferably the liquid is water or
met hanol , andhe peefgeed pmbadiment rayclons(si withim the flisangaging veersate desigasd

enbodi nent, t L UL ﬁgﬁ& . Se | O with a
vapor feedst o@ﬁs, 0 gﬁ ? glfg(l:é[c'gfr:bﬁ“g%\sz%em | Spcl“oﬁﬁ]{oﬁgm?na ggé%@&%{ircgfﬁ?%#@i&w(a#ght
percent to ahbgese Galysti gdrhpasitiee nrom phe f gasedusyeffluanm antiihing owei ghimgeer cent

to about 75 weight percent,.nore preferably from aboyt 5 wei ght percent to
about olefin(s) ‘F’)V?ﬂncn H'le dlsengag-;gg zone. Cy)(/:]ones are preklerred, howgver, gravity

effects within the disengaging vessel will also separate the catalyst compositions
from the gaseous effluent. Other methods for separating the catalyst compositions
from the gaseous effluent include the use of plates, caps, elbows, and the like.

[0089] In one embodiment of the disengaging system, the disengaging
system includes a disengaging vessel, typically a lower portion of the disengaging
vessel is a stripping zone. In the stripping zone the coked molecular sieve catalyst
composition is contacted with a gas, preferably one or a combination of steam,
methane, carbon dioxide, carbon monoxide, hydrogen, or an inert gas such as
argon, preferably steam, to recover adsorbed hydrocarbons from the coked
molecular sieve catalyst composition that is then introduced to the regeneration
system. In another embodiment, the stripping zone is in a separate vessel from the
disengaging vessel and the gas is passed at a gas hourly superficial velocity
(GHSV) of from 1 hr’! to about 20,000 hr’ based on the volume of gas to volume

of coked molecular sieve catalyst composition, preferably at an elevated



65 wei ght percent based on the total weight of the feedstock including any

diluent contained therein. The |liquid and vapor feedstocks are preferably

of simi | aW@R0SIHES348anme conposition, or contain varyi ng gHKAIBRPBHIOIT t he

same or different feedstock with the dame or different diluent. [0088] The
feedstock entering the reactor systemis preferably converted, partially or
fully, inth ' ﬁgmrree@&hr | ERLD pg t he

di sengagi ng \E/)tgﬁs:?% al ong %59??%30@235%?2’2u| ar l)gﬁéﬂ\%%?g%g ystﬁ’gé)jr%rfpg’si tion.

In the pref esveethendked nmeledular siegt oatelyst) compositient he di sengagi ng vessel are

designed to ate t nol ecul ar _si eve cat st .cqonposition, preferably a
coked nol ecul ﬁ%‘gl eve Eﬁ?&?’}/ﬁm%ﬁwft’%‘?m%ﬁﬁé f%&eg%fgﬁ'(??éonei‘"%cﬁ%nt
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preferred, however, gravity effect5 within the disengaging vessel wll also
separ at e t he abautEQRA°C; preferably iftons abdut 350Chte abaubHSCombtra preferatdy fiem net hods
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vessel, typically a | ower portion of the disengaging vessel is a stripping

zone. | n the mefergly fgny shoat BHEClolaboutAS0&Cul ar si eve catal yst conposition

is contacted W a gas referably or_a.,conbi i on_of stea nmet hane,
carbon di oxi om@igar bon %noc%l‘géé'f’lgﬂy%f?gsg%en ,errgjﬂo‘éeﬁbf"ﬂg’? “GRETAIBWPRE®SS9r gon,
preferably stspasificilly Iwitkivietheattaotobes sty eatisbove hr@idet RfhgeoliRehdidg! ecul ar

sieve catal yst conposition that is then introduced to the regeneration
system | n arfSfegSpORHBasWenthe copvession pissyge dobrsed anithe partiabpressuge 9bssel

fromthe di | LS. P

superfici al ve?g%%@gkm%ve g?g# @(rﬁnle%?me&@% 33’@5“91 lg&egﬁ%%ﬁ%gﬁa}]s%s %n the
vol ume of gasniployal innthe pedcessois énl thandaageibfifromi shomt 0AtldHag3d aboup®¥MRaapn,
preferably at a | evat ed WD_20Q05/ 005348 | US2Q04/ 017651, . 37 tenperature
from 250C t o & E?(tiﬂ!’? , glfﬁ“éﬁé@éﬁlt?/ apeH ggg‘ﬁb @80’@955 grefexgbly frgpeaabophe coked
mol ecul ar si %ﬁd":ﬁtt@laﬁéﬁt sp0pesi tion. [0090] The conversion tenperature

enpl oyed in the conversion process, specifically within the reactor system
is in the rarg892jf fronThbovrigiROb@uiw spadeowelotit9 OCVHSVGS epastiujarfyr am aabout

250C to abOUtprggegg: ’fomggvéar{iggf %rf%gt!l&ogkr 85?1taining one or more oxygenates in the

presence of a molecular sieve catalyst composition 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
compostition in the reaction zone. The WHSYV is maintained at a level sufficient to
keep the catalyst composition in a fluidized state within a reactor.

' [0093] 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 S 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
WHSY for conversion of a feedstock containing methanol and dimethyl ether is in
the range of from about 20 hr! to about 300 hr''.

[0094] 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



about 250C to about 750 C, yet nore preferably from about 300C to about
650C, yet even nore preferably from about 350C to about 600C npst

pr ef er abl ywonosm/@bast 350C t o about 550C. [0091] The convBCEUSRO0R/0ETSUr €
enpl oyed in the conversion process, s@8cifically within the reactor system
vari es over a w de range including autogenous pressure. The conversion

pressure is basgd a.p ls r f fe %ﬁsﬂt}oc | us.i of any
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diluents to the reactjon _zone per hour per weight of nolecular sieve in the
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conversion of a feedstock containing nethanol and dimethyl ether is in the
range of frond.abmurefegably less shaboueqedaoHi0l. [SeeJdar expmple IpSr PatentiNogas

velocity (S e feedstock in din di | t and reactipn products
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The SGV in the process, particularly within the reactor system nore WO
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than 2 ni sec,sil®f toeMejONME iPs Sret LK @ ¢al eleniehBftom the Periodic Table of
Elements) molar ratio of from 300 to 2500. See for example EP-0 642 485 B1,

which is herein fully incorporated by reference. Other processes for converting an

oxygenate such as methanol to one or more olefin(s) using a molecular sieve
catalyst composition are described in PCT WO 01/23500 published April 5, 2001
(propane reduction at an average catalyst feedstock exposure of at least 1.0),
which is herein incorporated by reference.

[0096] The coked molecular sieve catalyst composition is withdrawn from
the disengaging vessel, preferably by one or more cyclones(s), and introduced to
the regeneration system. The regeneration system comprises a regencrator where
the coked catalyst composition is contacted with a regeneration medium,
preferably a gas containing oxygen, under general regeneration conditions of
temperature, pressure and residence time. Non-limiting examples of the
regeneration medium include one or more of oxygen, Os, 8O3, N2O, NO, NO;,,
N,0Os, air, air diluted with nitrogen or carbon dioxide, oxygen and water (U.S.
Patent No. 6,245,703), carbon monoxide and/or hydrogen. The regeneration

conditions are those capable of burning coke from the coked catalyst composition,



‘m sec, and nost preferably greater than 4 nisec. See for exanple U S. Patent
Application Serial No. 09/708,753 filed Novenber 8, 2000, which is herein

I ncor por atwo Joys/emshber ence. [0095] I n one preferred enbodi penviusedosimsspr ocess
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cat al yst conpsisut 1 Shpsis (1034 tkPas)e anduriokt refeeabén fromtabont Ikpsia(307 kPaef ¢ abl y a

amporatur o, Bt S adia 1 el oTLE Rpleted REAMEn Aol e dpIeBdsD et

regener at i on GRgUELIABLNER iPMHE 18er®Rict i0fn BXYERR of Bm b ol BrindiPro NOZ.

N205, air, air dilut nitrogen or carbon oxi de, oxygen and wat er
(U.S. Pat entseNeral Bowa3nash prefershlyoahoutromomirgige tonlf)0oninuges; agbthe pTeferred

regeneration ondi t.i ons_are.t haose capabl e of r ni.n e fromthe, K coked
Catal vt compaRe s Sgsmhioh 638 B BETATeto B PHL OV Seb s RetE AT . Fo
llevel |ess thajaubs molep&rbént BesedasH the anai dhiiné bEthe @htl wei ght of the

[0098] In one embodiment, regeneration promoters, typically metal

containing compounds such as platinum, palladium and the like, are added to the
regenerator directly, or indirectly, for example with the coked -catalyst
composition. Also, in another embodiment, a fresh molecular sieve catalyst
composition is added to the regenerator containing a regeneration medium of
oxygen and water as described in U.S. Patent No. 6,245,703, which is herein fully
\ incorporated by reference. In yet another embodiment, a portion of the coked
molecular sieve catalyst composition from the regenerator is returned directly to
the one or more riser reactor(s), or indirectly, by pre-contacting with the
feedstock, or contacting with fresh molecular sieve catalyst composition, or
contacting with a regenerated molecular sieve catalyst composition or a cooled
regenerated molecular sieve catalyst composition described below.
[0099} The burning of coke is an exothermic reaction, and in an
embodiment, the temperature within the regeneration system is controlled by
various techniques in the art including feeding a cooled gas to the regenerator

vessel, operated either in a batch, continuous, or semi-continuous mode, or a



coked nol ecul ar sieve catal yst conposition entering the regenerati on system
The coked nol ecul ar sieve catal yst conposition withdraw fromthe

r egener atwip foo5e05348 r egener at ed nol ecul ar si eve cat al ystPCaargosion 7em.

[ 0097] The regeneration tenperature is#in the range of from about 200C to
about 1500C, preferably from about 300C to about 1000C, nore preferably

f bout 450C 1 0..abaut  750C . . beut 55Q0C,to 700C.
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vessel , operated either in a batch, continuous, or sem -continuous node, or

a WD 2005/ 0058vs cptaiyst spuposiippecpntacted with an alcohol, preferably ethanol, 1-
propnaol, 1-butanol or mixture thereof, is introduced to the reactor system, as

described in U.S. Patent Application Serial No. 09/785,122 filed February 16,
2001, which is herein fully incorporated by reference. Other methods for

operating a regeneration system are in disclosed U.S. Patent No. 6,290,916
(controlling moisture), which is herein fully incorporated by reference.

[0100] The regenerated molecular sieve catalyst composition withdrawn
from the regeneration system, preferably from the catalyst cooler, is combined
with a fresh molecular sieve catalyst composition and/or re-circulated molecular
sieve catalyst composition and/or feedstock and/or fresh gas or liquids, and
returned to the riser reactor(s). In another embodiment, the regenerated molecular
sieve catalyst composition withdrawn from the regeneration system is returned to
the niser reactor(s) directly, optionally after passing through a catalyst cooler. In
one embodiment, a carrier, such as an inert gas, feedstock vapor, steam or the like,
semi-continuously or continuously, facilitates the introduction of the regenerated

molecular sieve catalyst composition to the reactor system, preferably to the one



‘40 conbi nation thereof. A preferred technique involves wthdraw ng the
regenerated nol ecul ar sieve catal yst conposition fromthe regeneration
syst em andvQases/009348t he regenerat ed nol ecul ar si eve cat al peT/USENPOEIGHI ON
through a catal yst cooler that forns &ilcool ed regenerated nol ecul ar sieve
catal yst conposition. The catal yst cooler, in an enbodinent, is a heat

exchanger tha&rﬂlg elrgsce?}e%?to?(is.her internal or external to the regeneration
system In one “enbodi ) e cool er regenerated nolecul ar sieve catal yst

conposi tion i[@10Ef ur nedid 6né bmbo&igene rthé optintmaleveinéf Sulelson tieymbRcular
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16, 2001, which'is herein fully incorporated by reference. ther nethods
for operati rthe anolegdarcsiave ortakyyis campasition in teschaipndzaneSs RaintanedNoy

6,290,916 (contralli i sture), which i.s hereipn fully incorporated by
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more preferably from about 0.2 weight percent to about 5 weight percent, and
most preferably from about 0.3 weight percent to about 2 weight percent based on
the total weight of the molecular sieve and not the total weight of the molecular
sieve catalyst composition.

[0102] In one preferred embodiment, the mixture of fresh molecular sieve
catalyst composition and/or regenerated molecular sieve catalyst composition
and/or cooled regenerated molecular sieve catalyst composition in the reaction
zone contains in the range of from about 1 to 50 weight percent, preferably from
about 2 to 30 weight percent, more preferably from about 2 to about 20 weight
percent, and most preferably from about 2 to about 10 coke or carbonaceous
deposit based on the total weight of the mixture of molecular sieve catalyst
compositions. See for example U.S. Patent No. 6,023,005, which is herein fully
incorporated by reference. It is recognized that the molecular sieve catalyst

composition in the reaction zone is made up of a mixture of regenerated and fresh



nol ecul ar sieve catal yst conposition to the reactor system preferably to
t he one WD 2005/ 005348 PCT/ US2003/ 017651 41 or nore riser reactor(s).
[0101] | nwomeoosebszsnent, the optimum | evel of coke on t heChUB®OWDENGS] Si eve
catal yst conposition in the reaction zdde is naintained by controlling the
fl ow of the regenerated nol ecul ar sieve catal yst conposition or cool ed
regener at ed ) ar- si t o hotd g r aLl.on
Cyatom to t ARIRE 5ieok BT BkBlic TAS bl FahATING P 3EH A D
t echni ques f garbondilie dépositg doke. fTlnEhsiredribwt Wiaheski dsposiintspeoifitally
conposition described in M chael L]?u e, ExrggRrﬁ rental Techni ques,
Gircul ating EPKS. JEPEgeHie a8 avesage of thelavgls o melividual meleculag sicve gptalyst e, 1997
(336-337), ' ' i ncorporated by reference. In another
enbodi mnt,m?hlgbg%ﬁfﬁg)ﬁc%'el of coke on the nolecul ar sieve catalyst
conposi tion [0103he reacTheogaseouwseceffmentaisnwithdmenbfromcthet disdrigagige tdystefd ow r at e
of oxygen contai.nin s flowng to the regenerator, a rtial
regeneration! ttar nis

| on audbifpasted drough s TR vRD) SEl, 1o e duiny e kaowp sesaveph
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content. Typurfiing eslefin(spffrappkthe ogasetres efifluentil aResovere systemisy generally
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about 10 wei glt;RE6S Cidkwers, "BS18mRAS, e isBhtedt,Y of ' @AtnaD btetiOn 2s supergent to
about 5 weight percent, and nost greferabl y from about 0.3 weight percent

to about 2 we npene aranufagiwel GhS. Patent Ned SWFOHB) andt pensieprativer si eve
and not the total wejaoht of,t.h | ecul ar i.eve. catal yvs si. ty;0n.
200050 1 onPsPisehranEhas kel kRt Yna. Blif o BlaPue (iR AR N8 o
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and/ or cool ed regenerated npl ecul ar sieve catal yst conposition_ in the
reaction zofR¥chaBgers; refngeationsysisReor thil] frains appsnpressorsy knockput drmsyer cent
preferably f t Ght: r y {&ggabout 2
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demethanizer, preferably a high temperature demethanizer, a deethanizer, a

depropanizer, preferably a wet depropanizer, a wash tower often referred to as a
caustic wash tower and/or quench tower, absorbers, adsorbers, membranes,
ethylene (C2) splitter, propylene (C3) splitter, butene (C4) splitter, and the like.
[0104] Various recovery systems useful for recovering predominately
olefin(s), preferably prime or light olefin{s) such as ethylene, propylene and/or
butene are described in U.S. Patent No. 5,960,643 (secondary rich ethylene
stream), U.S. Patent Nos. 5,019,143, 5,452,581 and 5,082,481 (membrane
separations), U.S. Patent 5,672,197 (pressure dependent adsorbents), U.S. Patent
No. 6,069,288 (hydrogen removal), U.S. Patent No. 5,904,880 (recovered
methanol to hydrogen and carbon dioxide in one step), U.S. Patent No. 5,927,063
(recovered methano! to gas turbine power plant), and U.S. Patent No. 6,121,504
(direct product quench), U.S. Patent No. 6,121,503 (high purity olefins without
superfractionation), and U.S. Patent No. 6,293,998 (pressure swing adsorption),
which are all herein fully incorporated by reference.



conpositions. See for exanple U S. Patent No. 6,023,005, which is herein
fully incorporated by reference. It is recognized that the nol ecul ar sieve
catal yst wunmwosNes3d8 in the reaction zone is nade up of FCHUS2ENIM1TE)
regenerated and fresh WD 2005/ 005348 PGH US2004/ 017651 42 nol ecul ar si eve
catal yst conposition that have varying | evels of carbon and carbon-1ike

deposits, co he neasyre |t eCLf | . _coke,
represents arﬁﬁggér age oﬁ@ﬁg‘%@mﬁ%‘?{ﬁ’?ﬁ@ﬁ?ﬁgﬁyﬁ?‘ é% %lxgl}ﬁésﬁrgb%éﬁggt al yst
conposi ti on pankiations . of OddltmulEnen gafeadditiohdll usoludts VWy-frddeots thd'st t he

di sengagi ng system and is passed through a recovery system There, are many
vel | known r cmtasaipantsy alopgavith ds refereed RRECs Ripduets o s The prefspred (psiope i n

Separating ol efj ) i £ Vd ' e : nt.
Fonover y. oyt ERURE) @k Bidfnt DA o0 byl Shd RO 2R ERUSY BliblP
separation, ffpuke dnaletiotiventianifactaiiing prdcedse sudhoasepalymenzativnsprosgasdst t er s,
or trains, reaction systens SR%%‘?F?‘@ t‘g%/jlggegégne manuf acture (U. S. Patent
No. 5, 476, 978)bexpfgre;iii dhe pest; Cmﬁ? Ldthe tROQVERY SYFIgBIn thed§COVERY ones

and ester m%@?& lé?s% fﬂdhﬁ&spﬁ?ﬁ cAfdn syiefy O Fift1dx ”Hrlléi, fehg taﬁéﬁﬁq&’"t ed

equi pnent for “exanpl e vari ous ensers, heat exchdngers, Tefrigeration
systenms or chprbiludedepanscularbyrpr £ 300 prodeswoark passed thnoagon pupificstionpsyses and

the like. Non-limting,ex es.of these towers, col s,. .splitters or
trains used épﬁf@nﬁ’r"e P%g%%?ﬁl?}ﬁﬂr HEFGH@OWW%%‘WH& S’éﬂ%ﬁlFﬁani zer,
preferably a ly %héﬁﬁm%ﬁfsa&ﬂﬁ By ORIRA M chfde: géhe?'ﬁﬁ:t pam zc%&?oandsdamhopsam zer,

preferably a wet depropani zer, "a wash tower ofte eferred to as a caustic
wash tower anwdter, atpedinkshcarboxylic aslsls oethers.scarkeaiomvidesy sulfurecimpewsts sucleadhy| ene

B e e
olefin(s), prehsioakty, ﬁihéggah%pﬂiﬁﬁﬁﬁd 16fHiddd( VtherEdhtARinAhIRWr Byeprodicepy| ene

and/or butene are described in U S Patent No. 5,960,643 (secondary rich
et hyl ene st rigelmjle hydogemtand: hydepcarbogs sueh 3as sicstylensg Imethyl Sacetyienes 1

(menbrane separation 5,672,197 (pressure dependent
adsor bents), FFT@%@&%@%@%%%‘ZSS (hydrogen renoval ), U S. Patent No.
5,904,880 (r ﬁgwqr ed netHean@kotepy hyeteagethafigclaas bamifitaten d8siethsOfer st ep) ,
U. S. Patent . 5,927,063 . . . . )
example for the purification of olefin(s), are described in Kirk-Othmer
Encyclopedia of Chemical Technology, 4th Edition, Volume 9, John Wiley &

Sons, 1996, pages 249-271 and 894-899, which is herein incorporated by

reference. Purification systems are also described in for example, U.S. Patent No.
6,271,428 (purification of a diolefin hydrocarbon stream), U.S. Patent No.
6,293,999 (separating propylene from propane), and U.S. Patent Application No.
09/689,363 filed October 20, 2000 (purge stream using hydrating catalyst), which
is herein incorporated by reference.

[0107] Typically, in converting one or more oxygenates to olefin(s) having
2 or 3 carbon atoms, an amount of hydrocarbons, particularly olefin(s), especially
olefin(s) having 4 or more carbon atoms, and other by-products are formed or
produced. Included in the recovery systems of the invention are reaction systems
for converting the products contained within the effluent gas withdrawn from the
reactor or converting those products produced as a result of the recovery system

utilized.



(recovered nethanol to gas turbine power plant), and U S. Patent No.
6,121,504 (direct product quench), U S. Patent No. 6,121,503 (high purity
ol ef i ns ww®@aeas/00s8er fracti onation), and U. S. Patent No.PGT/R9B0YOBI6S1
(pressure swi ng adsorption), which arddall herein fully incorporated by
reference. WD 2005/ 005348 PCT/ US2004/017651 43 [0105] Cenerally

acconpanyi ng @ﬁ% recovgr | ' ral | d

accurrul ati on [o dditi oﬁﬁ’a‘?ﬁe%%gﬁ%‘#’s%%g}%gg@gﬁ %ng_l?&(;H(’;in ai-rfeiggtgggss al ong
with the prepasseddpupha rptovdnciystem pradpeing ene etinpiré hpdropboi comtainidze | i ght
ol efins, such as hylene,ggd propyl ene, are typically purified for use in
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recovery systemalso inclu I'cation or exa e |ight
ol ef :c n( s%_ ppasbadehi-optghtaitﬁrstl ﬁackiynﬁtimnezo:h’&' @q:hmh%gsf)cmdecgag?la@batﬁmcm?m a t
purification sysiem at renpves low |l evels o -product s_or contam nants.
Non-1i ni ting C@z“aﬁwegﬂge# RIS FEES G yhlmrséa@% CORRINIRESERARL IS | y

pol ar COWOUE&Q&e&% a Y&RbRA frapli6RAoh Saonk raw%gs&&déiml fdiGaPorar bon

oxi des, sulfdr conpounds such as hydrogen sulfide, carbony es and
mer capt ans, antdraier hydiocrber contaimng smeant. oo fowd o1 mors carbon hixrepdrbois and

chlorides. O her contam nants. or by- duct i.ncl ude hydrogen and

hydr ocar bons “&‘EWQ%@% @%‘é‘,‘tel'r‘?éilﬁgﬁi gﬂ@@?‘?t 'é‘ﬁ@iglen?fr BTé@F taness 2 ene and
butyne. 1010§,pddpae¢ recovery systens that include purification systens, for
exanple for the purification of olefin(s), are described in Kirk-Q hner

Encycl opedi a[@¥09Cheni calheréBnent geysemoved fiom a iconversioh prasess, padienlaviylaey &
Sons, 1996, s 249-271. 94-899. which | erehn _incarpgrated by
reference. P LeEiakey twg%q]g'nﬁasaar gn%qrsag\odlglg 8# ?‘B‘E‘&" :'?o?sbﬁave?g%p?re’,m{i S.
Patent No.  @GarBéi adcifis.( AMei dmicidt bf hy@focab8h®h@fihd 4 dresath®on Stdma , U S
Patent No. 6,293,999 (separating propylene from propane), and U S. Patent

Appl i cati on Kepicallyonggamypmt jass than GO weight peocenhgweferably lgss thandfnweighing

hydrati ng ca t | ' | 8., t [ 07]
Typical ly, i hglgé]r?ﬁ/}enro{ ‘}!\/ﬁg&%ﬁh@eﬁg?;&%@;yﬁ%@hg@é@, ?’gd %%gff’ﬁjﬁfesr?ﬂﬁzevsls ﬁw@’}] 2 or 3
carbon at ons 2 va¢ightiareént Obasty on deatobd veeightautithe effuehy g withdvash, fr@speci al |y

MTO process, excluding water. In particular with a conversion process of

oxygenates into olefin(s) utilizing a molecular sieve catalyst composition the
resulting effluent gas typically comprises a majority of ethylene and/or propylene
and a minor amount of four carbon and higher carbon number products and other
by-products, excluding water.

[0110] Suitable well known reaction systems as part of the recovery
systern primarily take lower value products and convert them to higher value
products. For example, the C4 hydrocarbons, butene-1 and butene-2 are used to
make alcohols having 8 to 13 carbon atoms, and other specialty chemicals,
isobutylene is used to make a gasoline additive, methyl-t-butylether, butadiene in
a selective hydrogenation unit is converted into butene-1 and butene-2, and butane
is useful as a fuel. Non-limiting examples of reaction systems include U.S. Patent
No. 5,955,640 (converting a four carbon product into butene-1), U.S. Patent No.
4,774,375 (isobutane and butene-2 oligomerized to an alkylate gasoline), U.S.
Patent No. 6,049,017 (dimerization of n-butylene), U.S. Patent Nos. 4,287,369
and 5,763,678 (carbonylation or hydroformulation of higher olefins with carbon



olefin(s) having 4 or nore carbon atons, and other by-products are fornmed or
produced. Included in the recovery systens of the invention are reaction
systens W0 28865/8348 ng t he products contained within t hePeFPBPEHP17§%s
wi thdrawn fromthe reactor or converti*ig those products produced as a
result of the recovery system utilized. WO 2005/005348 PCT/ US2004/ 017651
44 01081 | n disgiderdiddhydogen mbldng chdboryit copgountds)h 4F.8PatéitONo.t 41842 252t Or i S
passed t hrough a recovery system pro%us{cii E,g on%q(’)r nor.e _hydr.ocar bon
containing Joputsesgs adizbagg, progesshy Uy Fhteat Mo §134:304r tlphnchydrogens+)
hydr ocar bon LI t FHOoH gﬁg{m € + -bon
cont ai ni ng strr%g@nﬂg E’Eﬁgaés‘;s ’?h?%ﬂﬁhﬁg&fslgrst P act |goér:1§|’t?§%mzio@nsg produci ng a
crude C3 hydrStegantnn Rerd &a Coall +Vbly 7o ddo. b&d (18953t adimierigingt ore aligorhérezigg +
hydr ocar bon containing stream.is assed]égﬂr ougﬂ a second fractionation zone
produci ng a drapders, Putlcae 2pdpsn aviosh apg al eexpiB ofilly Jrecpomatsd BY r eam
The four or PRk rbon hydrocarbons include butenes such as butene-1 and
but ene- 2, but'adi enes, saturated butanes, and isobutanes. 10109] The
ef fl uent gas [0¢htjved fr The arefamsdelight oief(s) preduycep iyt anywnerdfth@prob@dsepr ocess,
typically has a mnor armunhg%‘ hgdrocar bons having.4 or. nore bon at ons.
ly'@

A ca
The amount ofdessrlestahaysnere Y eGROThBTAC SR857- FER W?@WF&%@S} y in an
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amount | ess ﬁ}%&&a{m&h@e%&%ﬁmwﬂ&ﬁﬁ&deﬁﬁmmgeg%% g(Per cen

nore prefera ess than 5 wei ght percent, and nost ss than 2
wei ght per cerpercepfsprdfapably lpreatertthin 0@ ivghight gfercent rebifel preferabjy greater tblarawn f r om

a MrIO proces excluding water. In particular with a ver.sj on praqocess of
oxygenat es i oW(‘?Fé’f[iW LWI‘?‘??%%“%’%@&EQ%%%%“E% aVeet PIEsi ti on
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and/ or propylene and a mnor amount of four carbon and higher carbon nunber

products and ddefir(s) atgyprpduned dn the preedss oif itae inyention atoreteoaf Seatermtbe Svieg | known

reaction syste as f t r ste rknanRi Ly take | r val ue

br oduct s and HEb 800 TerBY it siBOE dhr ObATRMEITRIY solel il RVEE )

hydr ocar bOﬂS,pebHh?,rﬁ:dhnﬁﬂ@réfﬂfaﬁne%raat&flﬁaﬂSBd:gtpbr daRk &n ahdthérQdnsbodabmitg 8 to
a

13 carbon atons, and other specialty chem cals, .
high purity ethylene and/or high purity propylene is produced by the process of

the invention at a rate greater than 4,500 kg per day, preferably greater than
100,000 kg per day, more preferably greater than 500,000 kg per day, even more
preferably greater than 1,000,000 kg per day, yet even more preferably greater
than 1,500,000 kg per day, still even more preferably greater than 2,000,000 kg
per day, and most preferably greater than 2,500,000 kg per day.

[0112] Other conversion processes, in particular, a conversion process of
an oxygenate to one or more olefin(s) in the presence of a molecular sieve catalyst
composition, especially where the molecular sieve is synthesized from a silicon-,
phosphorous-, and alumina- source, include those described in for example: U.S.
Patent No. 6,121,503 { making plastic with an olefin product having a paraffin to
olefin weight ratio less than or equal to 0.05), U.S. Patent No. 6,187,983
(electromagnetic energy to reaction system), PCT WO 99/18055 publishes April
15, 1999 (heavy hydrocarbon in effluent gas fed to another reactor) PCT WO
01/60770 published August 23, 2001 and U.S. Patent Application Serial No.
09/627,634 filed July 28, 2000 (high pressure), U.S. Patent Application Serial No.
09/507,838 filed February 22, 2000 (staged feedstock injection), and U.S. Patent



I sobutyl ene is used to nake a gasoline additive, nethyl-t-butylether,
butadiene in a selective hydrogenation unit is converted into butene-1 and
but ene- 2, vddodsiaI8 s useful as a fuel. Non-limting er@npszwioireseacti on
systens include U S. Patent No. 5,955,440 (converting a four carbon product
into butene-1), U S. Patent No. 4,774,375 (isobutane and butene-2
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(car bonyl at i owvhioh ateyalt héreinnfully incorpariteth by heferentef i ns with carbon WO

2005/ 005348 LPB%S 82004/S%GEéb@ggeg%%ithh%g%%gg’?%ﬁg gg car bonyl
conpounds), WYSHIpPat ent R ¥ ) ISt | pﬁnEF(SE@ég{ uU. S
Patent No. 5, E4 1 Vi l .,
Process for ﬁggégggu%ﬁg“’ %ﬁgh%ﬁ&%ﬁﬁ@ ggolﬁfligc Sc%crarehzl’%g{eg%gét(& gr%%rgﬁlfy %ol . 37,
No. 4 (1995) hydrovarbon gay feedstick gmoesr preferaply methane end/or &thand. €fte finstistep

pentyl ene), which are all herein fully incorporated by reference. [0111]
The br ol of t ednIthG ROCGHOINERNE BirosAicals oI, BReTehy th coPbaeass sgal a
descri bed ab%l@er Rir&dnS! RP4 Yyi50i8 b &ictidn oRs 88 HoSduc’ £ syt pds {synfds) ™

olefin(s) products that contains a single carbon nunter olefin n ah anount
gr eat er t han sB@ampeSyngas prodneticay wbvsll kmovat, @nd typacal $3gngusi tghperpeweseart in nor e

preferably gregater t 9 | er.ce st preferably no | ess than

about 99 wei éﬁ? "%cc‘gﬁ??m %&ﬁﬁﬁ%ﬁ ﬁ%"“ﬂ*ﬂﬁ%ﬁ’@@gﬁl@?ﬁ% > PHESEPLITAT 1 one

embodi nent, BEfrdnd &2 NPLItb Ndbokt 206 MPRAUSREthédis he sREaaeSte Of the

I nvention at rate of greater than 5 kg per dag, preferably greater than 10
lagd ¢

kg per day, rpseducsddram aptuyal gasmetplaumnliquids, prbonaigpus mattriglssuchasf er abl y
greater than 50, k [ .. |Ln _another enbodi nent, = high purit t hyl ene
A or hi gn 15apk cSoRTe SBc, Pt IBRRE0h 30y R opeatiCmgfetal e RIHNC T on
a rate great eynihesie gis Bddnk 5 predudtdwia eah eefRRhingdifaRtril 2 Gendly0R0 kg

per day, nore preferably greater, than 500,000 kg per day, even nore
pref erably grhstaregenenus catabish, ypigally qoéipmaﬁaw‘gtca@lyéh ifrnoatasteds withbe y

0 ot oo PRl Rl L G SRSy aAeT "
day. [0112] @b hpesduceraesicihol) grefecabdy asethanol, pReh it dbmbination avitlewatef.n Ipr ocess
of an oxygenate to one or nore olefin(s) in the presence of .a _nolecul ar
si eve catal y®ne embodiment, the synthesis gas stream at a synthesis temperature in the range
of from about 150°C to about 450°C and at a synthesis pressure in the range of
from about 5 MPa to about 10 MPa is passed through a carbon oxide conversion
zone to produce an oxygenate containing stream.
{0114] This oxygenate containing stream, or crude methanol, typically
contains the alcoho! product and various other components such as ethers,
particularly dimethyl] ether, ketones, aldehydes, dissolved gases such as hydrogen
methane, carbon oxide and nitrogen, and fusel oil. The oxygenate containing
stream, crude methanol, in the preferred embodiment is passed through well
known purification processes, distillation, separation and fractionation, resulting
in a purified oxygenate containing stream, for example, commercial Grade A and
AA methanol. The oxygenate containing stream or purified oxygenate containing
stream, optionally with one or more diluents, is contacted with one or more
molecular sieve catalyst composition described above in any one of the processes

described above to produce a variety of prime products, particularly light

olefin(s), ethylene and/or propylene. Non-limiting examples of this integrated



conposition, especially where the nolecular sieve is synthesized froma
silicon-, phosphorous-, and alum na- source, include thqgse descrihed in for
exanpl e: W&2005P9588t No. 6, 121,503 ( nmking plastic wt ﬁgﬁ”ﬁl"%ﬁ’?lﬁ“ﬂr oduct
.having a paraffin to olefin weight rafio I ess than or equal to 0.05), U.S.
Patent No. 6,187,983 (electromagnetic energy to reaction systen), PCT WO
oot i Sy el e
anot her reactor { . ubl i she ugus n . S. . Paten
Aopl 1 cat | on. SHEPERCAN A ReE SR BB R st ot s Spsaa RGO medlFd) - U s
Pat ent Appl i CafdcestesédcAbed\ibove OSIEHAE) %@uédﬂ' 26l drehed R, h éne erBimeat, aged
feedstock injection), and U.S. Patent 2005/ 005348 PCT/ US2004/ 017651 46
"Appl i cati on Ser¢ el mRrs palPneREtiop preqepsed feraypduging vaious polyolefime: ¢%re fo0- f ed) ,

whi ch are all _herai Ly . incor [ di ment
of the MTO sySTEMELA: st PRRRRRS R R0, DTS 5.3 fleg BTS20, e

ol efin(s) fromirrdid hilDERCHPOrateEWisicttneedr ef erably a hydrocarbon gas

f eedst ock, nore Ereferabl nmet hane and/ or_ethane. The first step in the

process is pal¥ilfl the & afQIEPIOCeRSRS nghude spHIHPY,. 835 phasthishuryiphasei t h a
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pressures are in_the, ranige of from about 2 MPa to, ahout 100 MPa,  Synthesis
gas streanms afkWhighoinetyione o prapyicns. ghbhese polymerization ipgegegses iHize a

car bonaceous ggtﬁ&ﬁ%%tﬁmsﬂﬁglygtf LT yiﬁaﬁcyecl g &@g}if’comﬁ%ﬂoﬁabf te or

any ot her or c material, synthesi's gas stream s produced via
st eam r ef or m mgleobilanaicue aitaiyals discassed abbye, hawehet dreggeieaed pobaiarizutién

t ypi cal | based cat al I.s.contacted wth t hesi
Stream 1ypi cotlye ARG SRR eim RSB aseameAparsgRe 264
produce an al gRfAigbed pUIGhEAARN HRIYIANA nPtuRSE tﬁé}ecﬁfe)r’ff?lie%wrﬁ&sg%&dhcwter- In

one enbodi nent, the 'synthesis gas streamat a synthesis tenperature in the
range of froby dhopolwséZation givocrssessdescahedd above dncludee dinsamp lew sdensity n t he

f f bout 5 t b 10 ' t h b id
Conver ai on | SRy ens BAemE GRAUAgEe Hedh Ae R GO RYRHE. 101 raeh o
oxygenate congglidthlenst pS1gpopPlené ratde pBEpRpYRIne éopRlynddrtY The propylene

based polymers produced by the polymenzation processes include atactic

polypropylene, isotactic polypropylene, syndiotactic polypropylene, and
propylene random, block or impact copolymers.
{0116} | In prefered embodiment, the integrated process comprises a
polymerizing process of one or more olefin(s) in the presence of a polymerization
catalyst system in a polymerization reactor to produce one or more polymer
products, wherein the one or more olefin(s) having been made by converting an
alcohol, particularly methanol, using a molecular sieve catalyst composition. The
preferred polymerization process is a gas phase polymerization process and at
least one of the olefins(s) is either ethylene or propylene, and preferably the
polymerization catalyst system is a supported metallocene catalyst system. In this
’ embodiment, the supported metallocene catalyst system comprises a support, a
metallocene or metallocene-type compound and an activator, preferably the
activator is a non-coordinating anion or alumoxane, or combination thereof, and

most preférably the activator is alumoxane.



-contains the al cohol product and various other conponents such as ethers,
particul arly dinmethyl ether, ketones, al dehydes, dlssolved ases such as
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processes includé solution, gas phase, slurry phase and a e] ressure
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containing stream 222 is directed to MTO reactor unit 223, in which the methanol

in vaporized methanof-containing stream 222 contacts an MTO catalyst under
conditions effective to convert at least a portion of the methanol to light olefins in
product stream 224. Light olefins product stream 224 includes methane, ethylene,
cthane, propylene, propane, DME, C4 olefins, C5+ hydrocarbons, water and other
hydrocarbon components.

[0119] The light olefins product stream 224 preferably is then directed to a
quench unit 225, e.g., a quench tower, wherein the light olefins product stream
224 is cooled and water and other readily condensable components are condensed.
The condensed components, which comprise a substantial amount of water, are
withdrawn from the quench unit 225 through a heavy product fraction 239. A
portion of the condensed components are circulated through a pumparound
stream, not shown, back to the top of the quench unit 225. The pumparound

stream may contain a cooling umit, e.g., a heat exchanger, not shown, to further



-propyl ene random bl ock or inpact copolyners. [01161 In preferred

enbodi nent, the integrated process conprises a polynerizin rocess of one
or nore oM SHYSIB t he presence of a 5POI ynerization cd’&!ﬂ{rg{'“ “&¥dqmin a
pol ynerization reactor to produce one 8 nore polymer products, wherein the
one or nore olefin(s) having been nade by converting an al cohol,

particul arly ¢l Henaindenssd rgmponwite sabsito powde acablingmedinamodaithérawol The
preferred pol ynerization, process . gas phase pol yneri zati on process and
at | east one%BFo’tnﬁ’Qn?ﬂt%’fqﬂ?P%“‘?%i%ﬁt her ethyl ene or propyl ene, and

preferably thgiagp! ymer pighd 9£bo;?61éé\1e¥9¢ﬁro§g§ttm%?h@adsw?ﬁ&ﬁ b?‘&u@ﬁ‘éhahﬁif’ce”e
catal yst system 1n this enbodinent, the supported netall ocene catal yst

'syst em conpr i 228sthroughyigit prodact fraction 226e nideoylefirevarior dn Eght- produsct daopomnd and
an activator ,22? ef er abl% t[{m actci)rvat or s a nﬁn-coor di nat i rlllgwani on.or

al uroxane, or?ZofbiCREPIGTEE ML o281 O IRke SRESY 397 P S5 IFOFPREOTRIEFOR & i s

al unoxane. WQRR5ARPAkE PITNIRAAY Qkffiadked pPodubildrard P2 | i) Il

pol yol efins, nunerous other ol efin derived products are formed fromthe

ol efin(s) reqroduaidtigam Wacofdfigt he Aftes caels esorpeercmpiretiagasothe, compaessed ul ar | y

th i icularly.th MIO .
These i nel udeene ave nsply e P aiehpibt S alifeo bR 16 Bhache onf o o
li near al pha 1lagiel tomponets saciehatresided] hyitene Tie ddntigised € oRipdnamit(sy |are

chloride, ethylbenzene, ethylene oxide, cunene, isopropyl alcohol,
acrol ein, al |qp?{1e@mdm paRor mpredpckont daying betwgen gompressionyStagasiapd exithe opyl ene

rubbers, and |LLlles | : LITET, I yl ene
or butyl enes.%&%{y%?@ﬁ %2§%%scé1ﬁlﬁ£§%{/§%i%§]gdregh1ﬁlgls S%BQS %g@éﬁmﬁﬁﬁeam i on
system gengsradigt sttesh @28topdorAlly;, pases thiduigh novatbreatderption vait, nét shoeq] er
detail. A nethanol -containing feeds&ock or feed strigm 220 is_ fed . to a feed
vapor i zat i on Whte methanod i prefralliryssd as 8 atsr abgorbeyt; dp the, Wates @RSQTREOR Rt hanol
in the netha P%O,Q L Oy R lch Lipdsn I.a%(ﬁ?erature
and pressur eflmétﬂ ic%%%?bﬁ)?%éngt%g?%g%t pa(%tgﬁg%sﬁg%\%ﬂgigﬁze tﬁgs’%gflﬁan . For
exanpl e, t he if\dl cosmteranrenp neheera bhgeri contides effectivp do separaie dvaikrsfeorg dle ng

drum in which conditions .ar sufficient to rovggfs a.,yaporiz

met hanol - contofhst; W@PF@'&H‘P?&% cgmregsqqea[ﬂdact A 'ngﬁe M&Nﬂﬁ%\%l% may

i ncl ude non- vgtRlekddefrom the waREOlbséffioRINREN Yn-overhead stream, not shown. As
shown, the compressed product stream 228, or a portion thereof, is directed to a

separation system for separating the various components contained theretn.

[0121}] A variety of separation systems may be implemented in accordance
with the present invention. U.S. Patent Applications Serial Nos. 10/125,138, filed
April 18, 2002, and 10/124,859, also filed April 18, 2002, the entireties of which
are incorporated herein by reference, describe two separation schemes which may
be implemented in accordance with the present invention. One non-limiting
separation system is illustrated in Fig. 2. As shown, compressed product stream
228 is directed to a C3- separation zone 229. The C3- separation zone 229
separates ethylene and propylene, as well as lighter components, from the DME
and heavier components, including C4 olefins, C5+ hydrocarbons, unreacted
methanol, and methanol remaining from the optional water absorption unit. The
C3- separation zone 229 includes one or more separation units, e.g., distillation
columns, which are adapted to separate C3- components from the DME and

heavier components. Additional methanol, not shown, optionally is added to the



‘contai ning stream 222 is directed to MIO reactor unit 223, in which the

net hanol in vaporized nethanol -containing stream 222 co n
catal yst ¥YfA@P05/498H8i ti ons effective tq,convert at |east né\%g%q%élﬂ%f% t he

et hanol to light olefins in product 3Pream 224. Lj ght ol efins product
stream 224 includes nethane, ethylene, et hane,ﬁ})ro yl ene, propane, DVE, C4
ol efins, C5+ Gydseraratiem zone 228 oaFrdlues hydrate, g @eaﬁmwa&sn%@wamrs. £0119]

The |ight ol efins..pr C ' ' .

guench unit Z'%'gﬂ) %éf.p 8 ?%a&hqﬂé%egﬂmt%gméwgﬁ%g@g@ﬁrh%eﬁ Pgﬁf’l g{o{%%kﬁé;zgfo%éguct
stream 224 ithecO3 sepapatibnvainer228nviadfeoverieadi dtyeamoDdle ngabhaforitgngfothent s ar e
condensed. The condensed conponents,. which conprise a substantial anount of

water, are wPMrRdAeTREROpmOneRteKRch fcfuds Lt aleBing andiChs hygrosribenst .

fraction 239. L . &?, &{kﬁ-H% i rcul ated through
a punpar ound mé’fsrdeigtr%3 %%ﬁéq?%mqﬁ?ggfaggﬁt t‘%@n?op 0 ét[%%nezqﬂénch unit 225. The
punparound sfi122n nay JhetE3-ncompomehtsng T8y dverleead. streamh230 peeferblygge, not

shown, to further WD 2005/ 005348 PCT/ US2004/ 017651 49 cool the condensed
conponent s sodiEEEted, 19, GREFEC Vashouh gied'?d’ﬁl?lf’ the Grepverhsd strgsm 8Rponent s

I n quench uni [ b B MaP N aly ] ortion
of quench uni %on%%%s at %‘%ﬁ%rﬁslﬁglhéhﬁé@o%ﬁrqﬁﬁg%tokgn&%%é ﬁé&%ﬁg‘??%%\?gpor I n
| i ght productdibkilet bod cafidmic sacobrtherefremd and forra Q0 wiepletidagesaran2Bne or
nore conpressQrs i onpression zone 227 to. for .conpressed product
stream 228, elg "ﬁ??mﬂp’néﬁe apﬂ}ﬁwas&,laa(ﬁgp ‘§15F‘§éh{°l‘$g] aglfner ¢ s ."VHAF‘{)QW '@Bch of
one or nore SHAHER of HEcaniPWesdSatt 251 foSRFfovE ddrboh MIGNE) W& isehehmeders and

are cooled in order to condense out heavier conponents such as residual
wat er. The comdbn€dd averhead streqm 238y Speobidustic dedves theneaustic wesheukib @3k out
drunms bet ween c%)%ressiton %Qa es and exit the conpression zone 227 via
conpression c SR\ 3 ﬁ@gﬁ’nﬂ .Ov&)rrpressed product stream 228

optional |y pagges]throug the Wréseht afventict isOBiredied fo MfibctElpOMheutrif@kien
nmet hanol is preferably used as a water absorbent. In the water absorption

unit, the watagenhgdiordasiic, dnjaone o5 more tasgatpegerseef g MAGoeflluentanpsessing
ferably i , L ti e o
Ceparato uat sl HEOMEC SiERt pidBRe syt B thot 8L) bOTREBN B0 8, cam

228. The |i ghdepatagf ¢dusti@ash unit 231. An additional benefit of the present invention is

that the caustic wash unit may be eliminated from an MTO effluent processing
system if sufficient neutralization agent was injected to remove carbon dioxide
and carbonic acid from the C3- overhead stream 230. |

[0124] If the separation system includes caustic wash unit 231, then
caustic treated ethylene and propylene exits caustic wash unit 231 through CO2
depleted stream 232 and preferably is directed to a water wash column, not
shown. Water enters the water wash column and water and absorbed components
exit the water wash column through a bottoms line, not shown. Water washed
ethylene and propylene exit the water wash column through an overhead line, not
shown, and pass through a drying section. As shown, however, CO2 depleted
stream 232 from caustic wash unit 231 is directed to drying section 233. Dry
product stream 234 exits the drying section 233 and is directed to a C2/C3
separation system 235, which preferably includes one or more cryogenic
fractionation columns. The C2/C3 separation system 235 preferably forms a tail

gas stream 236, an ethylene product stream 237, and a propylene product stream



recovered fromthe water absorption unit in an overhead stream not shown.
As shown, the conpressed product stream 228, or a portiop

di rect ed wD aooswefEBati on systemfor s Ear ating the vari J’L%”&} 2%%‘?1
.contained therein. [0121] A variety of ° eparation systens may be i npl emrent ed
I n accordance wth the present invention. U S. Patent Applications Serial
Nos. 10/ 125, 13% The ¢all gatptiehm D86 pzem@bhaimdluﬂ&thﬁdtnéj&ﬁw afl the nfeillane adghri | 18,

2002, the ent ties of which re i ngor orate r erenc
descri be two 833’6%"?@%@ \%lﬂ??h&‘i}r'a‘% eﬁe‘gt‘@é {hﬁ %%Ce with
the present igya bon pré%l%blgﬁmc]hﬂéﬂ 3 bl rity %P@ieaéthﬁ@né vt Ak éﬁesbﬁﬂ fsheated in

Fig. 2. As shown, conpressed product stream 228 is directed to a -
*separ at i on zodey méuctitremwsmahapmmlem mm@z@sﬁesep%}&pre&r@m ;dchubs and

propyl ene, as_wel.l | ght er nent s t h d he e
conponents, i ﬁ@?a&‘a"WgOfl(éing‘)@?q’?g a5 8‘7"‘8%3?%‘8@ Dfl\f/?FW’@g EI#et ﬁgﬁol and
met hanol rew&etﬁymef@ﬁmrtﬁ}epﬂ%e @ ahe \WiHyiEneoPRAAA! it PBY - anBNFrop{idne
separation zone” 229 includes” one or noré separation units, e.g

distillation pmdnmamm&; mespeetivelia pnastbe esesieagamawn@smw@mommssfofr omt he

added 1o the WP SooAaDSL A e rSRR Belifens " e" U e Ao 20 22

to reduce hyda,?fﬁ&aﬁ?dé bardefieg d\Aiellin bR BREIRE of fhe BIBPOLT the MITO heacibhy! ene
and propyl ene Trom conpressed product stream 228 exits the C3- separation

zone 229 via PceHver head stream 230. A mgjority of the DME and heavi er

conponent s, ' inclu 0 + b . eX] e C3-
separation z\(l)\wﬁglw t hr %3 Sﬁé‘@’ﬁ%ﬁb ? g‘ﬁlggg?%lé%ﬂg?f%Félg%aFﬁg)ﬁééﬁg
copponents | nls@:eccedeume@d/@# sdparatiofl Zone2d42alThe GA4/€5-+ddepmration zbie 242 aust i c

wash unit 231, in which the C3- overhead strea_}s m.230 contacts a caustic wash
medi um under E’GH’@P% PB?IQI BIOre SenajationfAevings, g ¢ distlationytossersy aviaeh sepRF#ioni ¢

aci d t heref r o 0P AP Seke ik S The € pELLEARbY paf YS! [ ©

wash rredlumls sent t | I'ne, not own, tot top portion of the
causti c wash fomming? €4 pmdnanmaﬂﬁmdd(?&umdumm 244nt The HACS+n t he

C3- overhead stream 230. nt, caustic | eayes .t he caustic wa uni t, 231
through a wasiePaaHgR  7one) iﬁg alsoyt 0TS, ) iRl coRtaIIpg, $ireall rST’gsa TR i on i s

directed to ifgeiHIPOinBlubE  Waldr] fAFdaeRd methanol from the vaporized methanol-

containing stream 222, methanol from an upstream water absorption unit, if any,

DME, and other oxygenate components. Ideally, methanol-containing stream 245
includes a majonity of the methano! and water that was present in the C4+ bottoms
stream 241.
[0126] Heavy product fraction 239, more preferably an aqueous portion
thereof, and/or compressor condensate stream(s) 240, alone or in combination, are
directed to a condensate separation unit 246, e.g., a condensate stripper.
Additionally or alternatively, methanol-containing stream 245 is directed to the
condensate separation unit 246. Optionally, heavy product fraction 239 and
compressor condensate stream(s) 240 are combined and directed to the condensate
separation unit 246 in a single line, as illustrated in Fig. 2. The condensate
. separation unit 246 preferably includes one or more separation devices, e.g.,
distillation towers, which subject one or more of the heavy product fraction 239,
compressor condensate stream(s) 240 and/or methanol-containing stream 245 to

conditions effective to separate the methanol and oxygenated hydrocarbon



agent, e.g., caustic, into one or nore target regions of an MIO effl uent
processing system the MIO effl uent processing system ma¥, or may not
necessari IWOi2Be1/04848y  separate caustic wash unit 231. AnPSEHSEIRAT6Shenef it
.of the present invention is that the cdustic wash unit may be elininated
froman MIO effluent processing systemif sufficient neutralization agent
was i nj ect ed hyproduets/romathdwated contpimed thareinc Fhsondensatiedseparation Wt 246

head st 30. [0124) |f th ti | ncl ud ti h
ni €231, 1 haRis KT % Ot head AEERIT SREAAA PO BHaIEH Pl B ithE wnch
uni t 231 thr gHetha’dldhatwd reht 9 BRATAE’ S mandstRati(Sf AR WeleSdifbcfedQbaHe t O a

wat er wash colum, not shown. Water enters the water wash col um and water

and absor bed copfensaten separagih tunith246,a Peeicrphbh at deastng portiondif the isverhead | i ne,

not shown. \Water h e l.ene,. PLopyl ' ter wash col um
t hrough an O\Péﬁyﬁglém%glsgr%@? %‘@/ 15 §§%“\%}la%daﬁ)da%ea§g? tﬁ?r%et"g?ag o] ﬂﬁ?&“é"‘é‘c‘l”r on. As
shown, howvevghtrodittiofete VLD reidigatini? 323 aadNceavEttibs tvelight Widfins23Thé S

directed to drying section 233, Dry product stream 234 exits the d;g/i ng
section 233 xeudensats sepametion upit 24Clseormep sEipprd WalsySoRINERS strepm &

ferably ingl. : C af i ' | ._The C2/C3
P epar ot on oydiithByRas SmMBH SFXBOWUE alaf bl HA% 30 68 GG mphe 12 C
product streaieddfs) thaWvere fireed w@rtke pomittiedte sdparation \(0it23651005348

PCTI US2004/ 017651 51 238. The tail gas stream 236, preferably includes the
majority of tIAR2Het haneAbAisclossdihesih the, Bresarisinystion s direcieddo Jeduemduct

stream 234; t YiheRenA' ef | | jority
of the ethyl ec'ral’gmﬁogt]h\;\edgls prcgggﬁ%eq Eﬁ{cﬁém%%ﬂégé'o uct&igé%/srs éed(:lir‘%]l B%%ﬁ agﬂg@t he
propyl ene pr oxitic refeteneain Pig8 1pireh eurefbityd embbdiieent, the imyentiph \is dirediéxd to

propyl ene that .was present jn the d roduct stream 234. E\Q e | ene
B o pr opy FEAHE TORBSBB NN difo CORUMERE SHEm PSP 00 Bt O IPe AETI4BE oquct
stream 238, rpeé&%ah%@stem. s Ried HRAeitS (D RGP *SotlenSREGRAITHAIS syshdm™ t he
formati on of “pol yet hyl’ene and/ or pol ypropyl ene. The tail gas streeam 236

optional | y i snéludesctheompohenst fiom theequanchumi 225 torthe sondensate separatifiO
reaction process,.. [0125] .As shown, . CA+ b o] stream 241 from C3-.

separat i on z o QL“ql?cE‘P}D@&oEH’r?%lo&' Chf %gi icgﬁﬁ?lﬁepﬁﬂe TRy HL 4/ C5+
separ ati on zgig Pidutlined by broken line 249,

[0128] The present corrosion minimization processes may be implemented

in a variety of other process as well. Preferred processes are conversion and/or
recovery processes including: converting naphtha to highly aromatic mixtures;
converting light olefin(s) to gasoline, distillates and lubricants; converting
oxygenates to olefin(s); converting light paraffins to olefins and/or aromatics;
converting unsaturated hydrocarbons (ethylene and/or acetylene) to aldehydes for
conversion into alcohols, acids and esters; cracking diesel and/or heavy
hydrocarbons by cat and/or steam cracking; olefinic recovery trains; and
processing streams derived from the pyrolysis of hydrocarbons. The most
preferred process of the invention is a process directed to the conversion of a
feedstock comprising one or more oxygenates to one or more olefin(s).

[0129] While the present invention has been described and illustrated by
reference to particular embodiments, those of ordinary skill in the art will

appreciate that the invention lends itself to variations not necessarily illustrated



i ncl udes one or nore separation devices, e.g., distillation towers, which
separate the C4 olefins from C5+ hydrocarbons in the C4+ bottons stream
241, ther abp 20850083489 C4 product stream 243 and C5+ produp¢t/osiedatiedd. The
€4/ C5+ - separation zone 242 al so fornssa net hanol - cont ai ni ng stream 245,
which preferably includes water, unreacted nethanol fromthe vaporized

nmet hanol - 2 Hene! L eh eRRsOr Pti on
unit, if anytﬁtc%E%ﬁ%{ %Tﬁlge?l gjf?g};egat e ng%%@?éé;&@saw%éfegﬁﬁ e o

nmet hanol - conh:hmsrfgrmmfd&mmguuesu@smpofﬂiewrm‘entineerrmmhanol and
wat er that was present in the C4+ bottons stream 241. [0126] Heavy product
fraction 239, nore preferably an aqueous portion thereof, and/or conpressor
‘condensate strean(s) 240, alone or in conbination, are directed to a
condensate separation unit 246, e.g., a condensate stripper. Additionally
or alternatively, nethanol-containing stream 245 is directed to the
condensate separation unit 246. Optionally, heavy product fraction 239 and
conpressor condensate strean(s) 240 are conbined and directed to the

condensate separation unit 246 in a single line, as illustrated in Fig. 2.
The condensate separation unit 246 preferably includes one or nore
separation devices, e.g., distillation towers, which subject one or nore of

t he heavy product fraction 239, conpressor condensate stream(s) 240 and/or
nmet hanol - contai ning stream 245 to conditions effective to separate the

met hanol and oxygenat ed hydrocarbon WO 2005/ 005348 PCT/ 1JS2004/ 017651 52
byproducts fromthe water contai ned therein. The condensate separation unit
246 thus forms an overhead oxygenate stream 247, which includes a majority
of ithe nethanol that was present in the one or nore strean(s) that were
directed to the condensate separation unit 246. Preferably, at |east a
portion of the overhead oxygenate stream 247 is redirected to the FVI
system 221 for vaporization, introduction into MO reactor unit 223, and
conversion to light olefins. The condensate separation unit 246 also forns
a stripped water-contai ning stream 248 which includes a majority of the
wat er that was present in the one or nore strean(s) that were directed to
t he condensate separation unit 246. [0127] As disclosed herein, the present
invention is directed to reducing



corrosion in an MIO effl uent processing system As discussed in detail above
wth reference to Fig. 1, in a preferred enbodi nent, the invention is
directed to reducing corrosion in the condensate renoval system of an MIO
effluent processing system As used herein, the term "condensate renoval
systent includes the conponents fromthe quench unit 225 to the condensate
separation wunit 246, and including conpgessi on zone 227. The condensate
renoval systemin Fig. 2 is outlined by broken Iine 249. [0128] The present
corrosion mnimzation processes nmay be inplenented in a variety of other
process as well. Preferred processes are conversion and/or recovery
processes i nciydiypgs: converting naphtha to highly aromatic m xtures;
converting IiS%?‘UTEfin S) to gasoline, distillates and |ubricants;
converting o¥hpeiselamedis:ol efin(s); converting light paraffins to ol ef ns

and/ or aromatjcs; ,C | Mg dl(,ﬁ%pt hyl epe. and/ or
acetyl ene) toh'al deﬁy@gls[g%gémg%@%%m o%&ﬁﬁ{% a co%@ﬁg',ﬁ F{gg%eaés{“%ggt@’t ers;
cracki ng di esel andfeqrodessxoynprisingrtiestegsarfs by cat and/ or st eam cracki ng;

ol efinic recovery ai ng.; _and rocessi ng.stre erived fromjihe.pyrolysis
of hydrocar bons. rm%f'Bc e éfpg?&ggs'ﬁ?agggg@ “d’ri;ﬁﬁg’ﬁ’ﬁ%m # Sﬁeqcé Uty ocess
directed to the cogy&iphiaquefth whitihRgdst ock conprising one or nore oxygenates
to one or nore olefin(s). 101291 While the present invention has been

described and il u@r atmtasiing thepeoduseaream With 2 Ruench mediuss in the @eencht hose of
ordinary skill in ' [ t ' Lt ERds | tself
to variations not %ﬂg‘g?%é?l di}lolnf ?ﬁgtﬁg;tig&vém%ég‘}a gdo%&?}é@r%&%}ﬂg 4/ 017651
53 herein. For thislefmasorbotvinenstraasl erptainings isondersdse comgencat) aind @0 t he

appended clains for .purposes of (mning the true scope of the present
i nvention. -54- CLA® .°@ﬂ%pﬁ‘r§%¢i§}e%d is: A process for reducing corrosion
in an MO ef fl| uent(cpr ocaidingragnenyrslizatipn agdne tpthe cesdensahnpmmrngdishearnt eps  of
(2) directing a product 3t eam LTI EE35LEH malich AUSISH B4, P ouh

than the pH of the condensed pumparound stream;

(d) injecting the quench medium into the quench unit at an injection
point oniented higher on the quench unit than the quench unit inlet; and
(e)  monitoring the pH of the condensed pumparound stream.

2. The process of claim 1, wherein step (c} is responsive to a determination in
step (g) that the pH of the condensed pumparound stream is approaching

acidic conditions.

3, The process of any of the preceding claims, wherein the process further
comprises the step of: contacting at Jeast a portion of the overhead stream
with caustic in a caustic wash unit under conditions effective to provide a
caustic unit overhead stream and a caustic unit bottoms stream, wherein
the caustic unit overhead stream contains a majority of the light olefins
that were present in the at least a portion of the overhead stream, and

wherein the caustic unit bottoms streamn contains at Jeast partially spent

CAausTC.



(b) contacting the product streamw th a quench nmediumin the quench wunit
under conditions effective to forman overhead stream containing |ight

ol efins, a bottons stream contai ni ng condensed conponents, and a condensed
punparound stream (c) adding a neutralization agent to the condensed
punparound stream to formthe quench nedium wherein the quench nedi um has
a pH greater than the pH of the condens&t punparound stream (d) injecting
t he quench nmediuminto the quench unit at an injection point oriented

hi gher on the quench unit than the quench unit inlet; and (e) nonitoring the
pH of the condensed punparound stream 2. The process of claim1, wherein
step (c) is rdspondheeproesss of slamml guclayn 2, vhersin the everbdsdtstehm iskaadf t he

condensed punparoug%ﬁtsﬁéq‘%{ygaﬁ%uacgﬂr&gwc%%ﬁ% dic conditions. 3. The process

of any of the prec ai wherern ‘ocess further conprises the
step of. contacting at |east a portion of the overhead stream w th caustic

in a caustic wash unit under conditions effective to provide a caustic unit
over head stre&m andhg Peearst PE e Pf heoRreerdinEstipimsnivhemsy W progese fthest i ¢ uni t

overhead stream coRfabRSesihd @ Pss: (o gﬁl@?oﬁdeﬁ}ﬁpﬂgﬁ%}oﬂﬁ&sﬁlﬂ were present

in the at |least a portion of the overhead stream ereirn the caustic
unit bottons stream contains at |east partially spent caustic. -55- 4. The

process of claim].,or claim whenei n the oyerhead stream.is ngt .treated
B Chcaustic P dBnerrR el Rl I Mol clihe e 2Bt BF Prigted M eced ng
cl ai ns, wherein theorfpsee Site stepr dth edolingohi® G nielianst ep of cooling the
condensed punparound stream 6. The process of any of the preceding clains,

wherein the process further conprises the step of: cooling the quench

medium 7. The progess of any of .the preceding clains, wherein the
conditions in7st epﬁ?B’)"cﬁ'?sé’r}éﬂ'BEme\Pé&t‘ “F(‘J‘Hﬁ%t vherpn the GomEwIonRs IteR [ eam

and wherein the silafe effRUUECHSBIA aSinphidnténste BEER, Add WHereih B sfiplid ons
stream and t he condénsed punparound stream
condensate stream is separated into the bottoms stream and the condensed

pumparound stream.

8. The process of any of the preceding claims, whereip the condensed

pumparound stream is a side draw stream,

9. The process of any of the preceding claims, wherein the bottoms stream
contains methanol, the process further comprising the steps of: directing
the bottoms stream to a condensate removal unit; and subjecting the
bottoms stream in the condensate removal unit to conditions effective to
separatc the bottoms stream into an overhbead oxygenate stream and a
water-containing stream, wherein the overhead oxygenate stream contains
a majornity of the methano] that was present in the bottoms stream, and
wherein the water-containing stream contains a majority of the water that

was present in the bottoms stream.

10. A process for reducing corrosion in an MTO reactor system, the process
compnsing the steps of:
(a)  contacting a product stream from an MTO reactor with a quench

mediwn in a quench unit under conditions effective to form an overhead



8. The process of any of the preceding clains, wherein the condensed
punparound streamis a side draw stream 9. The process of any of the
precedi ng clai ns, wherein the bottons stream contains nethanol, the process
further conprising the steps of: directing the bottons streamto a
condensate renoval unit; and subjecting the bottons streamin the
condensate renoval unit to conditions efggctive to separate the bottons
streaminto an overhead oxygenate streamand a water-containing stream
wherein the overhead oxygenate streamcontains a nmgjority of the nethanol
that was present in the bottons stream and wherein the water-containing
stream contains a gi¢ani ichipfibing Nephtediefing B a WefonRt SFaR! coplifiagh@lt ons
stream 10. A process for reducing corrosion in an MO reactor system the
process conpri si n§uensh medig ang condgpsed onyRRBEIelg a product stream from an
MIO reactor with apguen ' I i r It

effective to form ovgéhr?(g‘g%ﬂé- E(rjp-ohgbtn?%%ggg%%s%uﬁgﬂﬁdﬁ%gfﬁf‘ggﬁég%’figéﬁgnd a
bott oms st ream conptreas ayirigeepHguench medi um and condensed oxygenates; (b)
condensing a porti &S of the_ over hea%]st .eamgﬂg fﬁm a co‘fde sed stream
having a pH (c) cBAt acPTHRFURE & AERER 22PN SE- gt hg £Ap cYRENdRd stream
to forma treat edfin £aeAtBd irdten Aaniby G 1 igfdater IR hBHHOEE e doRgessadensed
stream and (d) nonitoring the pH of the condensed stream 11. The process
of claim 10, wherefrram@ngrocess further conprises the steps of conpressing
at least a portion.gf t EEEB conpressed stream and
cooling at |east a(dgortﬁlg?f olﬁ{élﬁgggz&rfpressnggﬂsgg%t?égglm under conditions
effective to formthe condensed stream 12. A process for reducing corrosion
in,an MIO reacgjor stem the,proges conprising.the steps of

contacting a ﬁ'odu eg’fo%sérﬁ?fq%%gﬁ%lﬂ?;ﬁge&rg?ﬁw 5 caﬁgﬂfﬁﬁ m%réa?ﬁ’ﬁm in a
quench unit under ebndirpressipgeil Raiti ¥ @ordorf of nhea obérhedd stream to form a

compressed stream; and cooling al least a portion of the compressed

stream under conditions effective to form the condensed stream.

12. A process for reducing corrosion in an MTO reactor system, the process
comprising the steps of:
(a) contacting a product stream from an MTO reactor with a quench
medium in a quench unit under conditions effective to form a first
overhead stream and a first bottoms stream, wherein the first overhead
strcam comprises light olefins, and wherein the first bottoms stream
comprises the quench medium and condensed oxygenates;
(®) directing at least a portion of the first bottoms stream to a
condensate stripper;
(c) heating the at least a portion of the first bottoms stream in the
condensate stripper under conditions effective to form a second overhead
stream and a second bottoms stream, wherein the second overhead stream
contains recovered oxygenatcs, and wherem the second bottoms stream
contains stripped quench medium;
(d)  partially vaporizing at least a portion of the second bottoms stream
to form a vaporized phase and a liquid phase, wherein the liquid phase has
apH;



overhead streamand a first bottons stream wherein the first overhead
stream conprises light olefins, and wherein the first bottons stream

conpri ses the quench nedi um and condensed oxygenates; (b) directing at |east
a portion of the first bottons streamto a condensate stripper, (c) heating
the at |least a portion of the first bottons streamin the condensate
stripper under conditions effective to fgr-m a second overhead stream and a
second bottons stream wherein the second overhead stream contains
recovered oxygenates, and wherein the second bottons stream contains
stripped quench nedium (d) partially vaporizing at |least a portion of the

second bottons strgam icoolin} the Sed6RAUvierREd BiGHE uAd conditighY SFRIGIEQe Wherein
the liquid phase has _a pH -57- (e) cooling the second overhead stream

under conditions efPRBially\eondense shg segmmpyoverhead niteamhands frmng condensedd stream
and form a condenseggearshh pﬂyi ng a pH, (f) adding a neutralization agent
to the liquid phase or to the condensed stream and (g) nonitoring the pH
of the liquid phaséflor wmhdinps okutrdizatomdgrstede thbhakigud lghase\ qr ecaks f or
reduci ng corrosion of.a e%ondui_t l,i ne having an inner surface, the process
conprising the steSSP "W 8cting a first stream having a pH t hrough
the conduit line, (gher aidhitolieg @epHLeS theilid@id phase 60HPIEBE the fconderh@dd

ef fl uent processing system (b) nonitoring corrosion of the conduit |ine or
the pH of the fi r sPha%t r eam  and (c) injecting a neutralization agent
through an inlet in the conduit line to forma treated stream having a pH
greater than the pH of the first stream wherein the injecting is

responsi ve told detepmtesaforgeducmesoapsien pf a copduitdinerbaving anhiener sarfaseoped at a

corrosion point i ntﬁ%&@%ﬁislnﬁ%c QEpstJ}?t

(a) directing a first stream having a pH through the conduit line,
wherein the conduit line is a component of an MTO effluent processing
system,

(b}  monitoring corrosion of the conduit line or the pH of the first
stream; apd

(c)  injecting a neutralization agent through an inlet in the conduit line
to form a treated stream having a pH greater than the pH of the first
stream, wherein the injecting is responsive to a determination in step (b)
that corrosion has developed at a corrosion point jn the conduit line or that

the pH has passed a predetermined threshold,

14.  The process of claim 13, wherein step (b) comprises inserting a corrosion-
detection probe into an opening in the conduit line, wherein the corrosion-

detection probe detects corrosion in the conduit line.

15. The process of any of the preceding claims, wherein the neutralization
agent is selected from the group consisting of: caustic, ammonium

hydroxide, potassium hydroxide, ammonia and amines,

16,  The process of any of the preceding claims, whereip the quench medium

has a pH of at least 6.0.



the pH has passed a predeterm ned threshold, 14. The process of claim13,
wherein step (b) conprises inserting a corrosion- detection probe into an
opening in the conduit |ine, wherein the corrosion- detection probe detects
corrosion in the conduit line. 15. The process of any of the preceding
clainms, wherein the neutralization adgént is selected fromthe group
consi sting of caustic, ammonium hydroxide, potassium hydroxi de, amonia and
am nes, 16. The process of any of the preceding clains, wherein the quench
medium has a pH of at least 6.0. -58- 17. The process of any of the
precedi ng cl ai ns, wherein the quench nedium has a pH of at least 7.0. 18-
The process of any of the preceding clains, wherein the neutralization
agent conprises at l|least partially spent caustic.

17.  The process of any of the preceding claims, wherein the quench medium

has a pH of at least 7.0.

18.  The process of any of the preceding claims, wherein the neutralization

agent comprises a1 least partially spent caustic.





