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to detecting and mnimzing corrosion in a
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puliretied &b b auenchhwmicanpoenfts produchquenching. 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 separated 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
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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
processing system. In one embodiment the invention is directed to a process for
minimizing corrosion in an MTO effluent processing system, particularly in a

pumparound stream of an MTO quench unit. According to this embodiment, a



punpar ound stream of an MIO quench unit. According to

this enbodi nent, aproduct streamis directed froman
wOMOsnesses or to a quench unit through a gquenchPCmiug2004/017651
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comprising light olefins and a heavy product fraction comprising the quench
medium and condensed oxygenates. At least a portion of the light product
fraction is 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.



condensed streamto forma treated stream having a pH
greater than the pH of the condensed stream [0009] In
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second bottoms stream contains stripped quench medium. 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



stream has a pH greater than the pH of the condensed
stream [0011] The invention is also directed to
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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



than the second outl et, and wherein the additional
condensed conponents act as the quench nmedium [0013]
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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
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knockout druns, and condensate strippers. _
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 trays to facilitate product quenching,.

In the quench unit, the product stream contacts a quench medium, preferably in a
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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
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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
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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
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[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
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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
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product stream directly or indirectly contacts a cooling medium under conditions
effective to cool at least 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
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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
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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 neutralization agent may be injected into one, more or all of

these regions in one or more of the pumparound streams. In another embodiment,
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below the introduction point of the stream to be stripped, e.g., the heavy product

fraction from the quench unit 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 material or trays, or below the packing material or trays. In another
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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 substantially 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,
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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

um‘

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.
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[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
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t alirgeted rte anoNE' QA tregtardEiZer hbaeakygenaty valtke oxygenptersgnigining

SRR il e PRy 76 e

al190 arler Yadditikiasetbcive & YavieRtat 18dst hairiddis of thiehoxdgenate to
tgl&h?H of the |ocalized condensate, the_ pH of the
n

.pH
Slefingt e elfulene and propdengrobiich gxcitc hisgMiAreacter 102
t r.eci 0 ' [ e
r B HEbageC Sty 1050 Her BRIy bellg AR (PR ent) B0 heat
s esxehalgesnhod sioent, shobrdduet gpirease 63 ipraferablyoss. intkeduced into a
shown, an ?@%genat e-cont ai ni ng feedstock 101, which
prdeRrEEIy 1% nt ai ns methanol, is directed to an MIO

rqadq’r 102.1,Hhe g0t SRRt M4l thel f18dR¢ %88AR 103 ©Bhfadk i difnch
feedstock 101 preferably contacts a nol ecul ar sieve

c anediymt urider comlifidi® ¢ffstivoto ¢c@Riensedelrleahadpartionof the readily

effective to convert at. | east a rtion of ~th .
oGt ge BmpPEHE sordipe T thebrBRd Pl d oy grocoifically; the
Prizedilce REeanth1O8 boftatts thé Guédte medcing prefédbllyHin aUgduntercurrent
product stream 103. After optionally being cooled in

orfeamer, nideT [renditiensc pfpriiar 0 fan asHghinprodwd frchignd0s and a
ig{fﬁm%%ﬁctpﬁfétﬁﬁqk@%y The ligm fn%‘aﬁ&eﬁjaétiBBQ@ pgéi@ﬁﬁf} dins 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



[0044] In the quench unit 104, the product stream 103
contacts a quench nedi um under conditions effective to
weondeosdes at | east a portion of the readily copdEOSHDY/@7651

conmponents contained in thelproduct stream 103.
Specifically, the product stream 103 contacts the

q my B! e

R ST OB BEUO Yl ol SRIBUEPE the TPl 103
f riatroduzed 186 qasrdhantid@¢y product fracti on 106. The

510y of T afh it 4P ReSIRERC b1 GRS, Siredouna outet
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95 wei ght percent of the light olefins that were

priemeried ifient the grepelu it si0ddanforn3n indtind puowardyad tseean 107,
' of it he tream 103 intraoduced into

ik e b S pENRY Bboal HEP R i ) P ARG s, s show.

priafted plinparoond Sirdisn d0TTR) wimhpged Wf pirie 108 tEk hedxehanger 110
preferably at | east 80 _weight percent and nost
prié® epmppipund streany d 095 Hgali ehighangsy & Eh£ols pimpanpgpd ptream 109

L T I e

i Nh® thegnatchunitt1 020t a pldPadhindméetgwhich s endritedld4 point on the
referably . l.udes. a punparound put| et Adjacent its
Pistegn oo Jodrhiehe Toth B P aneatnend Bl P AGTRL alBaround

C QR A EINY Sachy @sl theRMEdh HEATh R GUeRs Huéfﬁ%l%ﬁjﬁ;&glgt gtream

forman initial punparound stream 107, wh .
botBonrks wsed dwrain,ribe tezgs Spronparowrd”’and | “gemgarawnd stresant) include

. iti.al. d ' d b
oo o e Bl R R o4 ST e 05 B e
1099, heatexeb@iganYBE) addl GosleDhemPparonad etidieh 31 1.edMahQdternative

t hereby form ng cool ed punparound stream 111, which
:

predthadameny, nof s %W%tth%wgaé aumpereuRh sireque HEhangrhe haayy paeduct
D O N A Gl B e PR oo B P b on
Thieitiab ejuenbhpunip drottoms stenmain dividedcinto awot steeamencihe initial

mediumto facilitate quenching.of produ stream 103.
Asl’”tﬁ‘%l’é‘ﬁoﬂ’i’grsgfe?ﬁl 1@%@“‘% &eﬁJga\ﬁprJrgg%c,t é‘gﬁ%‘m ﬁéﬁd " punpar ound
stiog4g]’ i nclidefyonge Weht™BFRuel fhbford 103, & aPUFREHE AHREor, is
stream 107, punp 108, "punrparound stream 109, heat
exditegiegdeto 21Comprgssiwip Ispsterpu vdaeto prefexsblye amnludes . a Iphurality of
al ternative, enpbodi nent, not shown, .the initi.al

ool S T 6 are o SR ) BaliRkd-tih sioep 431 and a
1QBcatdecoteressidi stagemsaart iliustraled GUBIRC . Sgédiﬁ&myt, Agm product
stream That is, an initial quench unit bottons stream

i Sragtion dY. iont2oPerion sthersafds -ditepied taj fifshicoarasearoladd which
Stcro?xﬂ)'i%slggatai@gst tahﬁorﬂ&?\é}‘ 11%598%691&6 £ 25h Ofds 11%§ming 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



[0046] Ideally, the |light product fraction 105, or a

portion thereof, is directed to a conpression system
wokiosiopuef erably i ncludes a plurality of conpP@BEEN4/017651

stages. Two conpression sta&ges, a first conpression

stage 151 and a second conpression stage 152, are

il ed i S ly, L1 r
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t

2005 BOARATE S0 Al £ b g4 58 R
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knockout drum 133 for se aratio id one
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are renove erefromvi a condensat e stream 135. In

arkooplequt driso dp Frand direséad tolsesomd camprassord 3g an s¢cond e¢mprgssion
agieqys,conmponent s i n knockout drum 133 are renoved
t REfsf Pom and combi nedwi th t he punpar ound stream
AddoaTional | \Né&t-agiebey batipothis, may RRkbtdoaderst ih h@ock out drum
a ueous conponents i n knockout drum 133 are renoved

ef AbresHH, mcmtdau@ebﬁ3d9ni@@allby agth @ arthige phasscysparation

f tthl% thlk nerx%&'ilﬂgﬂt %gﬁlﬂgéﬂge hvé R"i@loilgo?‘? gfrrEéﬂnOf% to

e aqueous conpohents i n oc rum
r eeparetd théeodéd tightaprddwa rmremd3W|mtb dmlsam)\re lirghteproduct stream

u ream.and/ or downstr eam streans the c .
oy eGSR B B0 {0 e R GRAR PR 35 offyfhis
demhbedih¥R, kh&dkouP aRsvaB3SttRas 23fpodiiiredn Rivekerab |ac‘{ueous

is withdrawn fromthe knockout drum 133 and diréct ed
t condesalg stiearp veteipandi@roil phase cutlel, wbm@arlé@éhyon agppgung in a

| opmRed e AEY T RERAHh ol Bl SO RS e o

O[fhagib)a REAtaba%e the bilfagRedub agerfaepar ation unit, m
this enmbodi nent, conditions are effective in knockout

drlOM8I33 ¢ o Sespad somPreseorc 43T c@niemmes Bt denstta ooRwanPf the
1 ¥MeriviiiRe HoM: Sq\géﬁdc\( %tr!sel&xg rlt36 %ﬁ%ﬁfls gﬁ?geal% ht 2’?"#‘@?{5 stream

stream no agueous con
| nt 38hiCGongprbwdd tglitproduco stikamut lmpmfeiélﬂy isnadoldein istercapler 139

AR e b LR T s o
' rﬂn%cfé@ n@uh tkdobRdut euBN 430 tﬂaf %Hﬂd}aﬁc;ﬁ? oPaie rcoﬁ‘iﬂHﬁéﬂtkS from

| ayer and withdraws the oil phase from a point above
t rgasenus/ enyapemgntsi nilerdngcembodiment, 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



[ 0048] Second conpressor 137 conpresses at |east a
portion of the derivative |light product stream 136 and
wo eroswosespr essed | i ght product stream 138. CoPr/es®ed017651

| i ght product stream 138 pr2éferably is cooled in
intercooler 139 to formcooled |ight product stream

153.. ed | . LSl '
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unit 104. Additionally or alternatively, a portion of

t radiprepyileneconponent s i n knockout drum 140 are renoved

t [ d,wi t
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THevdanioa koubt st Limitéd,Oadt the Rampyessioh Sy@emanihirtudenase than
separation unit, as described above with reference to
k YOKSAPAPIETSIAN §38S. GAL sy commpiginT sYsiem (Bpldeso Biest  than two

dr : imal ] Naly t hi b
or SPApARioh e R golrpRioR oL et TR Ml S erivgtive
dilight pedutictrasspaclaterontisy Egemrodiot stsdaowbeing adsogiated .with a

The se‘gar.afi on_syst emﬁegr eferably includes a plurality
ofFCREFUYIRIERCdACCOmRISYs adapt ed to separate one or

NYB56]0MPO NSy pdtiudt 8o 06 h itAduchEID Bhit ROP BHegdrably is
stream 142. U timately, the separation system _
prditegiedidp 2 thesernhagroseparatipe anitdd 2gvhkageindhd heaviyepradept fraction
propyL ene. 49] Al 1 h h FiLg. 1 il tr .
Coe S P Rob AR\ Prerbr L IGRR) 94l Bpgton 106

| iifiot 2ehpoRstebabEl 3¢ @Dl €8&dn® 114 x5t SagiByus shehnide SMPeeferably,
than two conpression stages, |f the conpression system
i rfBe (YaRQr impYapor sleAm i3 dpapritsstedda the ayeach vk 104 or further

c o ‘ _ . . L vat i
COBESITLOR USSR ST ALY B ghL e
s tsepamtidre unis, ass chowhe tbrwiuttheraproesymet orvis burhed meduet eThe

conpr essor. 0] Heavy product fraction, 106 fromth
caRE oy st 443 iR Sarsse Bltpafd roeetalds suth as
t hheRaasfl IRRathat ieferUnidenyded, V&??Jxﬁé NN dPEANY acids and
product fraction 106 is subjected fo conditions
efdissobvied dhyidgocsehpas.at Ehe heudonsisiregin olddcpreferaldy iiprditeo@d 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



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

w@eweam3isl3 is redirected to the quench unit 1Pdr//82004/017651

further processing, and the4oil in oil stream 114
preferably is directed to one or nore separation

unj . sho fQqk i or _is. d

s i otPldd My 05, PR RBARTEORARY Ohnalofay YL B water
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order to recover any unreacted oxygenates from water.
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fraction 106, e.g., the agqueous stream 115, is
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form t over head .0 n stream 122. shown, |
P S e aeed B BAED R e b aaing dpiversion to
StlighPBREind.16 is directed to heat exchanger 119 for
initial overhead stream cooling thereby form ng cool ed
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C GHfRAMENYSe.k)) atrblboilen B6k@HS stefadi) ffofd tHer @heémble)sti@gRr 116 and
wi t hdrawn t herefrom via condensed conponent _stream
B

1 PARRHStReAm; 526 Eqyhead caxebpngsr ke feopaiepehirdoder pisgaar heating.
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formt Xydenat e stream
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t he over head enate stre 122 is directed .o and

1Bl PG 127 S8AS BEPTUSEODY YIRS 168X 14 Pqrior A Pumped
MiRerBaQ60thud ASmiiRE afhehicl 9EbtIRP¥Lapd 098.1 At dagh4 portion of the
ol efi ns. [0053 The condensate stripper 116 al sO

. ] . ! )
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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.



stream 124, e.g., a reboiler bottons stream fromthe
condensate stripper 116 and punps stream 126 to heat

weehaoiges 127 for stripped reboiler stream heR€@T/H§2004/017651

Al ternatively, a thernosip#n, not shown, rather than
a punp 125 may be used to vvithdrawthe stripped

r iher stre t " _
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stream 124. [ 0054] As d| scussed above, the
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stream 111. Fig. 1 illustrates neutralization agent

stqoe@nnqmssw V23.i nbhe egutralizetien iagentagemtmayhbe injected into

nd._str 109 h d
SRR M A B8 ALSHRE SRRy, o
| nhjectel ent6l UbHsldvEitead St€AmM 17hkdughnsithdizbtien agent stream 148.
neutralization agent with the quench nmediumprior. to

t HB038dt r odudnioss e@bodln@nh dhg n%maka%uoaraga@téﬁ inJpged inte, gne or
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pr esen nven?l on, e neutrall zat| on agent
[ njeetrnlmitlmmtagemrxfreﬁarabtmrsemyaegadmm) thiet dvndenshte sinppmrﬂslérm a

sste e.co densate stri r 116. S |f| I :

C SR bER (05 RO A heRFTS o Sk o Brayy product
ONfEacfbn TBGE I@éwéd%? it Eérﬁémﬁl‘éf%ﬁhtﬁﬁdthé tn%@@e[ﬁzllﬁgn a%ﬁﬁtmay be
exchanger 119, cooled initial overhead stream 1

k njekied tintd rthmcml@nsaém@tnpperddﬁcaé nmmt@bmﬂ@mmu@du@m point.
2][3}83 neu%raﬂza%ornagée%? 9 Onatt elrét 1njaect¢'e% ﬁé/ctly 1nL[othl?eC}eg(¥on 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.



over head oxygenate stream 122. As shown in Fig. 1,
neutralization agent is injected into initial overhead
w@eeam3isl7 t hrough neutralizati on agent streaP@WU82004/017651

[ 0056] In one enbodi nent, t2ée neutralization agent is
injected into one or nore regions of the condensate
er 11 th| i I LOR: e
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adeedslis in Jleatl@tiliell emioodimentcafiiie praend isYentippethe newralization

t hr ough neut ation agent stre
oraﬁgs%t Mt & IBL?F{? ’ﬁ% PRk ng Mt r&?“’%Fn &‘flﬁh%\rq\%’n%eg&"“ system.
erHpREifieIny, . thé @butfdliouion et Bpﬂ;ﬁrfaﬁblllz atjeced age ninelcﬁ more of:
injected into aqueous stream 115, into threep
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agent stream 150. [0058] In another enbodi nent of the

pr]eéléﬁ‘lfahzﬁv@hﬁg@ﬁ is Wjfstedeintor eaiprasspd Hehigarpugt streams 150 and
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[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



stream 142. If the conpression systemincludes nore

than two conpression stages, then the neutralization
W@o®an0izes) be injected into one or nore correspontusg4/017651

regi ons of those additional27conpressi on stages. As

shown in Fig. 1, neutralization agent is injected into

c S . ght S t

PAEE SRt 1o BR B ilond MEARechalld Nenhiig, BF 2498ampte
agsitocaiboaato tedibve sesighicthaireparaffiiedbsalptisn,t ofofor axgpmnile alkyl
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h \eTe ons; hydrocracki ng,
o%/bq‘%l%?l@&eg%ﬁ%Pfgﬁﬁtesz\\c@d&%%%%ﬁ?%% lor cyclic
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such as xyl ene;, polyneri zat.ion, of for exanple one or
1ghly) AEPPAYS yixyresy b elae§}1§$|t9 s disti! bieg g pbrgpants
hycg{% e'f%ttg Qféﬁn?sZﬂYéiﬁ ?%ﬁﬁ‘fs't@ BiefiS WO FomBfics: hd unsaturated

exa ydrocarbons to renmove straight chain o
parnyafddartens alethylguei ami/onfacétylene)x dopdldehyidesy | fornraonmersion into

co unds for separati out isaners thereof; . .

o AL g amd Perts, 1 05t BT MoARSCl Bsnavetion i a
asprb&nRg eficRidioakiiey cobRIGeN&f HbédARk! b’orﬂ%ﬁ@ng one or more
propyl ene to produce cunmene or with |Iong chain

ol @fygenstesttp gne af wprelefins) ipfihg presaagapdn Bmolecalgnpicveatapist.
of mati c A I.C ;

ad9PRat 1 oAtBfoRRL HRL0E RARb oKL A RN pROT, fpmework,
of chiexctegistidsp | Molcohlue BRvED hank ehebe nzelh elasidicp aspxlie eSikicture
ol igonerjzatjon, of for_ exapple straight and branched

c Heommssion; of (a5 Interpeicnsh garliie y\spocsation sseorimgge]the rules of the
Prig/pAc ednRhisq PEVAif gﬁxﬁm&h&n RUBEESHER-type describos the

i ncl udi ng: napht ha y aronmati c m Xtures,
ol @ihngaivity o tapabelyj o€ thelitetahbdrally soardihated pionmnemistituting the

t t | ef c i ght ffi ; | ef].
oAk ah; Dl & hatrbibnr 8 B, oPBide wdEHie® for those
( ehhwtigne Faadvdrk agRs FoBifeand! RoBteCtOpY HR%echiRE sieves for which a

conversion into al cohols, acids and esters. The nobst
preffusiureliasheoe egablished, e aspigaed ¢ Bieq lotter code and are described in

the Atlas of Zeolite Framework Types, Sth 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, KFL, 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



process directed to the conversion of a feedstock

conpri sing one or nore oxygenates to one or nore
wob@sion339 in the presence of a nol ecul ar si evRCT/US2004/017651

catal yst. [0062] Mbl ecul ar 28i eves have vari ous

chem cal and physical, framework, characteristics.

si eves e y
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Framewor kK Types, b5th edition, Elsevier, London,
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N%acém@ééﬁ tlﬁ‘@rgeé\bﬁbel ValllBekREm e W’Fhﬁr%d&éhcﬁﬂ@ Zeolite Science

preferred nolecufar sieves, particu
c omdelrraéting, Secamdygempletsly anaemlamg Exp dditipmt Yolume 137,
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f rlessethon kabtoyp éAc Haefablyr i tthe saigacodfl ﬁemt Bé to ahowgehdnmore

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
corner-sharing [TO4] tetrahedral units, more preferably, two or more [SiO4],
[AlO4] 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



of rings that forma cage, and when present, the

di mensi on of channels, and the spaces between the
wWe2@em0538e van Bekkum et al., Introduction tBCZES10DL/€7651

Sci ence and Practice, Secortd Conpletely Revised and

Expanded Edition, Volume 137, pages 1-67, Elsevier
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[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 IA of



(FeAPO), U.S. Patent No. 4,894,213 (ASAPSO, U. S
Pat ent No. 4,913,888 (AsAPO, U. S. Patents Nos.

WA 28860092, 4, 846, 956 and 4, 793, 833 ( MMAPSO), RLTBUS2004/017651

Patents Nos. 5,345,011 and 3, 156, 931 (MhAPO), U.S.
Patent No. 4,737,353 (BeAPSO), U. S. Patent No.

4,94 ( : P 1

3 BE RS PRAL Ok mctns,  Bfind Uy ndlil of Rifoyp 1A of the
4, 0 d5Tablé , dfSRledhitspadrade @kth 492al( 3f AP6)p IUBS.including the
Patents, No. 4,824,554, 4,744,970 (CoAPSO, U.S. Patent,
Nd-anihanigis:g olgnihepams cferipl, A Rpssedyaaim, ( pingh e rSEMETUM,
[ O] ni ! | Ui Sy .
SPEFAIRbIRLESRS o Ay im0, o
4, an@ 3ugBidm; 44nd0scaBdiam dr §EBpwoFf the Beriody Alablk 95 El@Bdnts, a

A EP1IgR S a0T BV i ik VI Vilpel Ry i B o1 e Perodic

| NEHIPO BlcBitnkY of afifffRCST. antdTaheRDhOGULRELicE! G4 he Préferred
described in R Szostak, Handbook of Ml ecul ar Sieves,

Veamhadsnerinthe Ra¢tahisl s¢lectidvirora tihe gqup cvosiitingl 9@y, Cr, Cu, Fe,
hehy i sc herei Uld.yo i 2 nce.
15650 RSN SHubtzh BEPERAAThRERY gL R prtened

p hspidanaitstheseninaiah boehsndiscvesed abosed eiecidisereddntal theifadiework
phaosphorous, and _opti onal lé-ﬁ silicon, containing
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ref erred | ecul i eves .are .SAPO nol ecul Si eves,
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ofthe Periodic Table of El enents, an alkaline earth

methe [U.SfPa@gnsmentionedfabpyre iPesprasenited athecrapiricilcornels, on an
ar &&oﬁé"ﬁésﬁk-”ﬂ al of Goup MB, including the
Lanthanrdes: | ant hanum cerium praseodym um

neodym um sanari um eurgRiMM1BADR! i ni um terbium
dysprosi um hol mum erbium thuljum ytterhium and .
| GVRsreinR eessalingt deasloongt emplatingr agdwb  prsierablycan organic

T t: et

Vet jeihe s FRGF el oF hloAd JT B ole HIINRALPYB; nd m
Ellesantabye foom 0 tetly peeferablydnt (0f, antiesest petfahblydemn 690 0.3; x,
7 90 B 0 SRR Lol & P EEAED r v
Mis aMAetaNbslecB¥Y fréin ofdoRTELWE 1A, AN, 18 XN, avE, heseviB, viIB,

In anot her preferred enbodi ment’, these netal atons

di ¥k sed banghanide'se of ribeMedadicntable ind Elementsomkefofebly M is

BN HorSRY S b PN ek 8T UL G 402 v,
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 0 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,



charge dependi ng on the val ence state of the netal

substituent. For exanple, in one enbodi nent, when the
woredoalosubst i t uent has a val ence state of +2, PRG/US2004/017651

+5, or +6, the net charge dfl the tetrahedral unit is

between -2 and +2. [0068] In one enbodi nent, the

lar i , SGI | i of; t .23 ;
ot P8 SARUR T, SARGTR Q0D oS, Sipl % sapo-3s,
erfAPO-SE, SAPORBT, S ARM-40/S APOYAL SAP (43 SAPO-44 (U.S. Patent No.

i Sahcre S s G AT o AR B 11 cREPQUTRRALPO-31,
ageNpbo-3x) NJPU‘G-%, 137 0AT BBLAS 2 1Bt €6nt5mln§ frﬁ(gle%%le;/r s(i)eves

(MAIyP JO and mhas a value ffomO to 1, préfera
t cheresf, arte nost ppefefred abdlitetypenmdldcolap. sBsvex , inglpdeande or a

represent t f j d

t opihiEenotATREs SABOLAE TApqssenaPchal g sy fpo-18
ON@AALLDDAP cvéh mble"prefdabli’ble of ¥Bom¥hativh Bf SUH@R18, SAPO-
VI11B and Lant hani de's of the Periodic Table of

El Eare¥HPO-36 read AP+ 8Muidsmeta] eentelgingrmaleeiar gevestibereof, and
gr L4 i f . &3, ]

Ry DR FORRIR) R e, cBinpibuio WSRO and a1 ng, el
t hntabiing eioddcutad sidved theeolf. X, y and z are greater than

or al to 0.01. Li_another enbqdinent, mjs greater
CHARAY" 1 1o %mm*fzduaaeliﬂs%rraalﬁ@#a& HEYP 1§ anoinipsergivth material
0.125 Yol S s .

e g o ROl LR SE of SRl shotikcl miAf pfc blegular
f radeve@ofposition).. Th paxti¢udarf intarg@wal ntobecOlag sieyes s flessrib@l i the

ey PetsAghnigafiorn SETANs5 048 0s giekRusl Toiddtfnd B wo
| NOgPIY408 "ébubliléﬂeti @%rﬂ’ N8, BI983b&R BPivARhI a@@h&%in%ﬂgicr}ﬁggaorated by

SAPO-8, SAPO- ||, SAPO- 16, SAPO- 17, SAPO- 18, SA
saptorae. SAPD SampEARTABE-18s P06l 8 andpREW-18aAye4on AFI

sARRer Al 88 SRR g A Abus i Yt By Hhother
Alditboddimerd] O-n3decuMrRRv3 Complibés 4t Geastiote Medrglown phase of AEI

cont.aini ng nol ecul ar sieves thereof. The nore
pradd ROV 1 ém%sperez%ﬂéz (heymolscrlap sicyp dipg a @repia agpount

e . : _ .
e
orCHBAdo i Inagreater than $APO- 18, SAPO- 34, ALPO 34 and

A 18, a netal containin | ecul ar sigve

OO oo e ol i Sl s s dove are
SARRicidarBnekefMl RPcdBverdbsl priRbabs 6P iRkt TedsPLReC dhpically, the

si eves thereof. o . )
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
contains 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



[0070] In an enbodi nent, the nol ecular sieve is an

intergromh nmaterial having two or nore distinct
w@b@smoesded crystalline structures within one npCBUS1084/017651

sieve conposition, hi parti3ular, intergrowh
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T g OB A WL

whintihesagueh g rreethylf Mhiny, alkylesthas atedad ;lmneiﬁﬁreihmedleﬂé@rt ether

ex%ﬂgﬁ%hxﬁggét ewﬁ* %%%ﬂag%@ﬁhﬁ%{mﬂwp@bﬂde

I rhll@ﬂ YePREs SHACH! diRRHhy1 kasnéf%mm déé %M@ vﬁr‘?&ﬁrdcﬁssuch as

["east one I ntergrown phase of
fﬁammmmn& types preferably the nDIecuIar S|eve has a

nt of
PrBHflor -ty Ber Dol PRORTARD! EIES phefipr dhoyimvenon, the
t Cfeéiﬁtocksccﬁﬁﬁﬁd Qe tdiamods bxygdd@iéd] mbhe spedifeallyaronsi &V enore
cat al yst conpositions described above are partlcuIaH
usEEHIC PompIHIE) §p@tﬁlrvrg;@tég@égn@pxmenfa&r@ ntn theanest pegderred
TV Erl'jé(nt otfﬁlf 531%8 S PGS eHOH Qh{‘ﬁ a{g’éﬁ t8| ug%rﬁFdst ck is one or

alp I C-CO ng conpounds fic
armmesﬂcochar(b)o ppdferamlypxhphatfc élmhoﬂx)awhbxe tat diphatie Sno1ety 'of the
one nd car oxyllc acids, eth hal i des

rré‘ﬁ Réﬁ%ﬂ |t8e2é) cazhie aipas, nreler %la)hﬁo?h Ljq,} @ garbon atoms,
t %ﬁ%’cfst G 'fR)B?i k&4 BRHEL Xtoﬁfs tI'ﬁ@ aJcohols useful as feedstock in
allphatlg cont ai ni ng conpounds typically contains from

1 thc) prisesst of5ihe gavdntinn andwds, lopree eaight gnd branvhedt chaipOaliphatic
car n1 at grtr%% %rcff er?bl froml to 10 carbon

018 ’é'lmsﬁ?lé ) m1lto 4 carbon atons.

[ qormi] Non- IN{6d-tiinfitéh IR %f @i%g%naﬂeb clifite GRhAON iefiinol, n-
conpounds i ncl ude: al cohols such as net hanol and

etmamp aPrippanedr srettyArethyuethem sdimsthyy | atarc skinthyl efher, di-
Fc%ﬂr%[gﬁ ﬁ%gyﬁglpnalﬁé@dgu Cﬁﬁéﬂ’gﬁ%ﬁ{kﬁﬂ?@aﬁﬁ%ﬁé one, acetic acid,

aI dodlmieturey therguf: hinake ﬂioﬁlqirbﬁei‘re&bﬂlbbdmiﬂnett]iﬁlfee&ttw is aglekcted
nmet hyl et hyl et her, al kyl - such

cHEGH| RS ghdnerengd metaapl oeé fkgum%@floﬁégr scﬂ%t'hyl gther or a
di%ﬂﬂ?ﬁdﬁoh%?ﬁ@f ThefcRleAs b %ﬁe agﬁrél 31}@%"[1%? ?ﬁt?l?nost

as acetic ac 0073] I'n a pre erre ment 0
tfmekrabbemsthaﬁolt he i nvention, the feedstock cont ai ns

o0 " Comp Bt oy dasstReks ﬂsgec"i abi8\e. SreBfl s BaSoo
atitdMing A8 oXPSénafy, @idRs HedicRRHY G ﬁBdHtodkf ccﬁﬁh@mﬁg QAfE®%hol, is

of invention, the oxygenate in the feedstock i S one or
converted prlmanly 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
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alcohols useful as feedstock in the process of the
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[ craqdiced hased @it thentaia) Weigt of dwdrogedan tpgodusad @y greater than 50
f %&gﬁt%%lr(cehﬂ E)Pefngaﬁlfyr&ggter 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 ncludi ng various cracking processes such as steam

cracking, thermal regenerative cracking, fluidized bed
w@e@skiszgs fluid catal ytic cracking, deep cataPgr/ig2004/017651

cracki ng, and visbreaki ng. 3¥he nost preferred process
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70" wei ght percent, and nost preferably greater
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fa eJ, nor e _oxygenates to one or
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arveidggrarteavibeatyi prefetredf t he process for conversion of

t t | ef th
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[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,



and nost preferably greater than 35 wei ght percent.

[ 0080] The feedstock, in one enbodi nent, contains one
wW@eo0s00B48li | uent (s), typically used to reduce PEEUS2004/017651

concentration of the feedstiddck, and are generally

nonreactive to the feedstock or nol ecul ar sieve

c st conpasition. -Lim.tin anpl es of
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" AREAL FSE heiahgf o3 RRhorbton®t cotfia oo S cirfitfleniginga bea
bastbronrisdierea@bd] andinelikel Sutdt odnvichGodadsk@cCpes are
and djluent, preferably from about

1 to 80 |
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10 a1t .
o el PR Tkl BRbbering, & AN py, LARHGDHROB .
f &aibpen PlblishitpeComparge New Work, Nbiw &otk 97 Anwhich ateugld herein

015y pihineBiRh Bystireace, 2 TRA g o TRt e b fesctors

MgshsthBy dolteibe®@fin Ms&T RERRY FRNORYESN Gnd YL B G cle Systems,
pentyl ene, and ot her hydrocarbons having 4 or nore

c@epent@tod, Fox. Adngtandeb.R Hthmof ReoheB] PuplishmgoCerperation,

f erbi feedst o ' .f.eedst ock
it S O U R P FEREE A it Rt ERE R kg, ana
a Bl PashtaAppsiicanen Safidl NG toorsenBISi file@MAS 41 F®O0 (multiple riser
invention, Is carried out in a reaction process in a

r deactes), Whigteare afl heroin Bdlydacarporated by efersage-pr ocess, a

f inagkized b [ a,t b -
pllg(?:éey;s) : p?gftgé g%?%ﬁgé c%g[ﬁd%ﬁ%ﬁ’s % Fﬁilka%eggﬁdc dbE%)CGSS or high
prveleity fluddidedrbat procedsainelnliss a rextdri systems ahiegéneration system
vel 8Ci %%) fluidized bed process. [0084] The reaction

preBE ALYy S o ) ace in a variety of catalytic

r 400867 S S UQhea8aciorbtem' fiafel My ist P Atid UG et SRRmMPEHing
or fixed bed reaction zones and/or fast fluidizeéd bed

r @dust reactivorzese within @ or oapse heer reasitor(x) land asecont weagtion done
b%vdlthin 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, riser reactors, and the like. Suitable

conventional reactor types are described in for
wezaspbs48). S. Patent No. 4,076,796, U.S. PatenpCT™MUS2004/017651

6, 287,522 (dual riser), and6Fl uidization Engi neering,

D Kunii and O Levenspiel, Robert E. Krieger
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vapor feedstock, to a reactor s stemts 1 n the range
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contarn’varying proéportions o
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



feedstock with the sanme or different diluent. [0088]
The feedstock entering the reactor systemis
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cypePba b SRR CI R ao bl ARG FRLL R iRt TREiG i gs0rc.

t oveehercekal mbRciler geud aatalyst edapestidl yst conposi tion,
preferably a coked npl ecul ar sieve catalyst
cdPWi ti on, Ther pmversiongswperggre erPlRRt 18 dhi apmicrriom AEDCESS,

gsg?%ﬁ@alﬁzl %ﬁthfﬁ(tg% r%crt%' Bstdif 19115 4R ?Qig{é?/oféx?&gc%bgut 200°C to

nes "are preferre oméver gravi
vvi abhutnl 00ReC qmreferagggfmg 2best<2s0°Witd hbcak 800°C; prarapefirisdy from

f th ff
e RE G Criocaat 400 oG ¥ HemEr: BISPREOLY JHpb PP oMY Fr fbout
t %O%SW%V‘%{ fﬁ&@“ﬁrefe@éﬂlﬁ%ﬁhﬁodﬁ%%f"c PloabBut G@U’@ most
el bows, "and the I|iKe. 89] hi one enbodi nent of

dlm@h@bb{ﬁi@}n@m@ip"@ tteahﬂxuSéin’le ng systemi ncI udes a

agi ng vesse 0
dllsﬁﬂg agi ng vesget}verséeég pgqswré p?rﬂﬂl‘)%%(L ég thf’ %%@ersmn process,
stsbeqficdlly Hathén tthe reak@d sygumCwhass dveve Gadelisde including
conposition is contacted with a gas, preferably one or

a WHBETOHENTETISF  KRoceamy TOn PEPRSUIC i bassH oai thg paidial pressure of
Chb RIS ‘ﬂ% HllentGher@ih. 'ﬂ%‘i%x lgEf@ g&ﬁ/l%rs‘rf'(% pressure

argon, prefera y stegm to recover-‘a
h}eumﬁm:yedtjn nise prooesstih1mn the kagserad|femu hbout 91 lekRaactatabbyisi MPaa,

" S5RRabhi P St kP 1o o0t A St BRrefErbly fom about

stgollg:@hr&gabmpgomgpdan a separate vessel fromthe
di sengagi ng vessel and the gas is passed at a gas

hdg'ﬂ? su peﬂfhec W&ighf/ dloudiyt W%G—@lﬁ)cﬂw (WHSW)1 partichlarly in a

b
c%'éers(szgo nvgrt n§ r e%dté)ofg ldmér[lg 88ﬁp°6 Srin.? € ﬂxygenz%es i the

prpeéseﬁéibbﬂ adhoRbulet eiaé Qdﬂa@@peélﬁbbﬂi@oﬂ a2 20R&ectidd zone, is
about 7500C, pr ef er abltg from about 3500C to 6500C
14

ovistinehes eietal weighicefi the fesdeoek exaludiys auydilisot toitbmreaction
[ 38301 efr hBuf 3BV h‘i’ rbftﬁ Qllt WfeGe § | nX?ﬂeélﬁall Ei Ve catalyst

conversi on pgoces spec Yy W € reac
s;pstnqamltlms ir the lrdfaetwrazrgxe dfne WHBVab a1aint 20804 o level ksofﬁment to

OOO ferably.fram gpo 500C about 8000C,
o8 e SRR Gl db et S iAo 0c. et
noeu3)r ef er alhieafi qm%msavrﬁ%%ohpabmpyh GQQ%uﬂs%om‘

even nore preéfera Iy from about 3500C to about 600

miseferablbr ﬁé@labtbyutfﬂr]mmtamqut 90 OC tmorztpoeferab50H@n about 5 hr'!
[ Qg %‘(lut-ligﬁo ny rgillloos?ppefersliclu 'fFons nPou?)ﬁq]rh to agout 1000 hr'. In

conversi Gc
one preferred embodlment the WHSV is greater than 20 hr, preferably the

WHSYV 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



specifically within the reactor system varies over a
w de range includi ng aut ogenous pressure. The
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Pat.e Appl.icatio rial. No. 09/708,753 filed
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process for converting an oxygenate to ol efin(s) using

a thé disengagingi vesysh psplmbly b bee ot mores¢yelanes(a), ang gntroduced to
the regeneration system. The regeneration system comprises a regenerator 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, O3, SOs3, N,O, NO, NO,,
N20s, 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,



conposition, the process is operated at a WHSV of at

| east 20 hr 1 and a Tenperature Corrected Nornalized
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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
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returned to the riser reactor(s). In another embodiment, the regenerated molecular
sieve catalyst composition withdrawn from the regeneration system is returned to
the riser 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
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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
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No. 6,069,288 (hydrogen removal), U.S. Patent No. 5,904,880 (recovered
methanol to hydrogen and carbon dioxide in one step), U.S. Patent No. 5,927,063
(recovered methanol to gas turbine power plant), and U.S. Patent No. 6,121,504
(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.
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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.



for use in derivative manufacturing processes such as
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Chuoduyidr divarcsampleothedihhydjoearbamnbitene-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
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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
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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 preferably the activator is alumoxane.
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t hereof, and
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 unit, e.g., a heat exchanger, not shown, to further
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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
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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
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vt e hed et hyl ene and propyl ene exit the water
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pass through a drying section
désreat. cadior cemmes condemsatastsdansVBONaloné br @ bnitsnation, are

SRR 8 Gl BRI U210, By cb i ceudemsat Siipper
Rdd#onally 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



separation system 235, which preferably includes one
or nore cryogenic fractionation colums. The C2/C3
WG epanesion system 235 preferably forns a tai | POEES2004/017651
stream 236, an et hyl ene prdduct stream 237, and a
propyl ene product streanR38. The tail gas stream 236

pbepretads o ab whes cohRineBjtiréihy ThE chhdnE®b RaieatdAdmit 246
h§$ otgen that was present in the drgi roduct stream
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peottientats sepaatiod 3dhip 246.e rPablesably) cit Uetss agporagro bf ttlye 6¥erhead
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et a8t RS MTO%&&W@@P POREENE 1P 1RV Glefins. The

stream 238, respectiv may  be used as nononers or
c oomsivosate sephoation it 266 rmbsoi formod stpiphgbwhigh-eomtaimngy sream 248

pol.ypropyl.ene. The tai.l_, gas stream 236 optionally is
bR & ey § b® iy WEDMeS el 2 16t ofipeet more
MEfet a8 thhiORerd RE&6& to ho deiRiendie Spaiilion tdit 2het t ons
stream 241 from C3- separation zone 229 is directed to

al@27ts5+ separdsclepad herein, Ao prepiet ipngntion is dliraetad ito meducing
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L0327 DAL iy SRS DB Bt aor
okwéthi referéricono Gog: 1)Vl agsrefelred $mbodinkuat, (e idehtionrts directed to

stream 241, the[e% formng C4 product stream 243 and
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er absorption

gn g?i%:gg\g ?}?i%n%%mﬁ%sﬁwonF égZIt ]Tbelz fconadgt\{s’ate[)r'\é%iovgps%/stem in

Bl anobutlifAd B} Brokén Bid 2AM 245 includes a majority of
the net hanol and water that was present in the C4+

bi¥28hs st r Eherpreaant cpyasier) mikimigation pensesses maythiedmplEanted
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conpressor condensate strea
C edtbi a1t prodessAB I iclidinge kel ertn @ ngshilste Bs Aighlys afpdiAici @iktures;

APRBIETHE VEHG, lefBFiatol Soea; HFHE: AeAnPbyoS convorting
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c ovrertgwt yalssmraeeﬂ'd@)siro@;lfbna ((ethylenbamitor @etyletic) ertldehydes for
S ERRSE SR SRR 8 R G ot ML RS ey
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



separation unit 246 preferably includes one or nore
separation devices, e.g., distillation towers, which
waaimsee4one or nore of the heavy product frace¢DOSD88017651
conpressor condensate stread(s) 240 and/or
met hanol - cont ai ni ng stream 245 to conditions effective
t BereRPAF&! @iid RAsJIE AN Alferdnct hovlPhahifle solely to the appended
hydr ocar bonbyproducts fromthe water contained
t blgines for pltpesesoidetesniningibp fmaseaps of thetprosest myerionor ms
an over head oxygenate stream 247, which includes a
majority of the nethanol that was present in the one
or nore stream(s) that were directed to the condensate
separation unit 246. Preferably, at |east a portion of
t he over head oxygenate stream 247 is redirected to the
FVI system 221 for vapori zation, introduction into MO
reactor unit 223, and conversion to light olefins. The
condensate separation unit 246 also fornms a stripped
wat er - cont ai ni ng stream 248 which includes a majority
of the water that was present in the one or nore
stream(s) that were directed to the 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 with reference to Fig. 1, in a preferred
enbodi ment, the invention is directed to reducing
corrosion in the condensate renoval system of an MIO
ef fl uent processing system As used herein, the term
"condensat e renoval systeni includes the conponents
fromthe quench unit 225 to the condensate separation
unit 246, and including conpression zone 227. The
condensate renoval systemin Fig. 2 is outlined by
broken |ine 249. [0128] The present corrosion
m nim zati on processes may be inplenmented in a variety
of other process as well. Preferred processes are
conversion and/ or recovery processes including:
converting naphtha to highly aromatic m xtures;
converting light olefin(s) to gasoline, distillates
and lubricants; converting oxygenates to ol efin(s);
converting light paraffins to ol efins and/ or
aromatics; converting unsaturated hydrocarbons
(et hyl ene and/ or acetylene) to al dehydes for
conversion into al cohols, acids and esters; cracking
di esel and/or heavy hydrocarbons by cat and/or steam
cracking; olefmc recovery trains; and processing
streans derived fromthe pyrolysis of hydrocarbons.
The nost preferred process of the invention is a
process directed to the conversion of a



feedst ock conprising one or nore oxygenates to one or
nore olefin(s). [0129] While the present invention has

whemsoessgri bed and il lustrated by reference tBCT/US2004/017651
particul ar enbodi ments, thdge of ordinary skill in the
art will appreciate that the invention lends itself to
VOILAMONS not necessarily illustratedherein. For this

reason, then, reference should be nade solely to the
appeahiredaimiediisis f or pur poses of deternining the true
sgope qf o L OF : i .
ol med pieeSToRRGE BRRHLR HrRE crllif prdseing gytem,
MIO ef ielygbtespeamngssingheSieps e the process conpri sing
the steps of; (a) directing a product_stream from an

iB; or dire iz

MIO r e&®t or ditertasiERCt AR e G HMAOiasieh o hdpench unit
inlet; L hiie product streamw th a quench
nmedi umﬂfrﬁa‘?ﬁ;&%ﬁggﬁ@gﬁﬁ under conditions effective

to forfan ovmadtmgdhsprodachstrearh avithi agqudnicly tedpinedn ths quench

bottons_stream cant ai ni.ng condensed ¢ ent s nd_a..
condenthl “BTSEIOUNE SIERnP POF 28 qarAgREsteat confHliing light
neut r abjefak,! @Nbe@HA strearth N ot ARARN $6KHeAHIP 6AYBEknts, and a
streamto formthe quench nmedi um wherein the quench

medi uncerdensedimmpasendistresan t he pH of the condensed

PuTPar N0 SAERE Tne iRy bULEE! 18 ohdied SRR il

into t uenc an Imjection poln
hi gher t®@forinhthe queaieh inadhirh, Whaaintthe qupneh afedium has apHtgreater
2. The proceéﬁégf claim 1, wherein the progcess further

conpr i $@ the, ths copdensed PwBPATEWR SitFath én‘gH of the
conde n@id P g&gg%&ggg@' QbR didm HREHR' RRASS uftt af bRliMection

2, wher i's responsive to a determ nation
i n st epofngprietiet highe quHbefudnck uoit tihertbe duqpahpait letd
streamis approaching acidic conditions. 4. The
process of any of the preceding clainms, wherein the

procesThb BidcRey ofCRRRI T, S@l%re‘iﬁﬁleg&&!ésﬁfuﬁhéﬂl&@ﬁsdeQe atep of:
| east a portion of the overhead streamw th caustic In

a causf®c wamitoring themdbef the pendensndpuatmrevod virears.

provi de a caustic unit overhead stream and a caustic

unit bottoms stream wherein the caustic unit overhead
SB3r eamThe pidtieskSofal i) 2) ihicsei0fte () i$ feghinsiveed b dstethmbtion in
were present in_the_at |east a gorti on of the qverhead.
str eamstear(e) that the pH of the condensed pumparound stream is approaching

acidic conditions.

4, The process of any of the preceding claims, wherein the process further
comprises the step of: contacting at least 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 sfream, 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 stream contains at least partially spent

caustic.



wherein the caustic unit bottons stream contains at

| east partially spent caustic.5. The process of any of
w@b@snes3ist o 3, wherein the overhead stream i SPEIDUS2004/017651

treated with caustic in a cdustic wash unit. 6. The

process of any of the preceding clainms, wherein the

P50CeS ThE Prddaey oCAPHS Sfitnst D& 3! RRerRin theQWVeiRYd kh&am js not

condensed punparound stream 7. The process of any of

t he pr tresidd withcangtiven awpaestieiwash heit.pr ocess furt her

conprises the step of: cooling the quench nedium 8.

The process of any of the preceding clains, wherein

tBe comde prevess bNadi 6P tHebpreaddgetlhmey, MtRrdi® thedpfBodss further

singl e condensate stream, and wherein the single

condenS@mprises thesien of: coplingthe gondenged MuEnpsseundrireanr eam

and the condensed punparound stream 9. The process of

any of the preceding clains, wherein the condensed

plnpar dhe prateseafranys ofithei precedirmpnclaimse avherelf) theThmcess further

process of .any, of the preceding claing, wherein the

botto nﬁorgP‘F?éﬁl?ec%‘?ﬂ %l'ie (FQOYRg ﬁgﬂg?ﬁclhtrﬁerérﬁ‘ﬂ?“oc ess further

conprising the steps of: directing the bottons stream

to a condensate renoval unit; and subjecting the

bgl t OMghS hi R difiny 3¢ HEQARERATR! Baih RSkt Codditions in step

conditions effective to separate the bottons stream

i nto afb)aveeffistive txfpywraingls condansatmsiream, and wherein the single

wat er - cont ai ni strea erei,n { over head

oxygeng ne(feg?aiteeg%ag]oﬁts ngﬁ%t\ég R erl?chg’nbsfs e qhdthe fegpdensed
t hat wasmpire@hétrdath.t he bottons stream and wherein

the water-containing streamcontains a najority of the
wat er that was present in the bottons stream 11. A
ppoces i r ' i . t

e R
cont acpumparauyd sichant is atsideaimaw stoganan MIO reactor with a
guench mediumin a quench unit under conditions
effective to forman overheadstream conprising |ight

ohgf | NTh@REbcRsPO ANEF Mk RS IMiLS! MelhCiBUsHOhs stream
medi um and condenséd oxygenatesS; (b) condensing a

por t i opondding metlmnel, Hba grosessefirtherocdmprivizg endenssefd directing

nayi 0 and i . -
neut ral g’ s e iSbEBh AR, Tub, mpvigecting e

bottoms stream in the condensate removal unit to conditions effective to

separate the bottoms stream into an overhead oxygenate stream and a
water-containing stream, wherein the overhead oxygenate stream contains
a majority of the methanol 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.

11. A process for reducing corrosion in an MTO reactor system, the process
comprising the steps of:
€)] contacting a product stream from an MTO reactor with a quench

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



forma treated stream having a pH greater than the pH
of the condensed stream 12. The process of claim 11,
wob@se0iz4g he process further conprises the st epsT/v8§2004/017651
conpressing at |east- a portion of the overhead stream
to forma conpressed streanm and cooling at |east a
por ti oBr&fm tcopEONE! RS esleMis” @AMNaUBSEIME QREHh | RRSprising the
effective to formthe condensed stream 13. A process
for reduRnchguasdom aad emndepsed exygmOatedact or system the
proces.,Co [ S e f. t]
Pt oduct?)et r EaidRpii b ARrTiFE g oy ehPld FRALPE KA, Poondensed
medi umstréan@hAeng pHPMdE under conditions effective to
- forma first overhead streamand a first bottons
st r ean{®wheFeRtrtingea MeriEalizglen REeR With it ©BAFSPE seam to
| i ght ' D At L5 St t
compr i S B e o B B T o i Plidonsod
(b) disteem.ng at | east a portion of the first bottons
streamto a condensate stripper; (c) heating the at
| east a portion of the first bottons streamin the
copdengat provesd PRRsint MHavh&aAdhs pRIdSssefubtBEt donfprises HRY fMeps
a second overhead stream and a second bottons ‘stream
wher ei Af't eranpresseed aboleasth e arprien edrthe orvedioad stisemyter &gm a
oxygen d [ei e bo a
cont ai gérﬁélie?ﬁ%g pse%glgla earr11cE:1 h5°rr¢§8§ uaﬁnolg?sé) 4 gg{#{&aﬁf ;ﬁe 'E,Q)mpressed
vapor i grdagh atder easditichsediettivvto@bmi e copdasel hfraino s
streamto forma vaporized phase and a |iquid phase,
wherein the |liquid phase has apH; (e) cooling the
second overhead stream under conditions effective to
pa?t i aly Progess dehiedueing coreHn® b ok MEQdeatereticHh dhg Brasess
a cond : /ing a pH, and (f) adding a
neutraﬁﬁﬁ?lg%{hggggﬁ?@%{o the liquid phase or to the
condenédd stomanting I produgirshieamsfrém ranr AW reagtoe ovithos iqoench
of a condquit .line ha\i)iong. and' nner .surfacge, .ths &roces
conpr i SISAYT B 31 RHLCIo I (UPdey; GOBEIPRY SECFYes {0 JPTIR st
havi ngoferRéAdt §iF@HORnd BerSOPErs kird¥n, wherein the first overhead

stream comprises light olefins, and wherein the first bottoms stream

comprises the quench medium and condensed oxygenates;

(b)  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 oxygenates, and wherein 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;



wherein the conduit line is a conponent of an MIO

ef fl uent processing system (b) nonitoring corrosion
w@booshesseonduit |ine or the pH of the first stPeErDS20841017651

(c) injecting a neutralizati7on agent through an inlet

in the conduit line to forma treated stream having a

pH gregdjer thahgt 16 sbédnafovieliRad istrédm ThiSREBnAMYRE Rffdctive to

the injéecting IS responsive to a determnation in step
(b) t haartieBy rcondense Hae sdeond| oymehieadt steeago pnd Spom g epitensed

in the conduit ling or.that the pH has passed a
pr edet gtir?ﬁ%g%iw?%?BEh%ﬁldd 15. The process of claim 14,

wher ei (f)st epddiny £ oEErksRSioh Ng@ht 1t0gtR liquid phase or to the
corrosi ondetection probe into an opening in the

condui tondenged sfi§aei n t he corrosi ondet ection pr obe

detect ' e it Lne s .
oSy AR R i T P B
neut r athezabéesn cagpiding thestepeof:ed from t he group

consi sting qf: caustic, ammoni um hydroxj de,. potassium..
hydr ox{®e, Qﬁﬁ‘ﬁmgaa aﬁifat aﬁw%iaw_ X'Fﬁg tiﬂﬁc’%]\%ﬁe &Pn‘é\ﬂ?hne’
of t he yplREEMNBRLAIIR is WnSioRehtsT AURNTD BMckind! gtd&@@ing
a pH of at least 6.0. 18. The process of any of the

pr ecedisysers] ai ms, wherein the quench nmedi um has a pH
of at lgast 7.0.19. The .process of .apy. of t
R AR s ¥

pr ecedi‘ng C%nﬁgpn%\ﬁglfrg?i é:ﬂf“ih%al ilfgt(?rotngapg}(le notf the first
conpri s@&ntandeast partially spent caustic.
(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 in the conduit line or that

the pH has passed a predetermined threshold.

15.  The process of claim 14, 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.

16.  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.

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

has a pH of at least 6.0.

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

has a pH of at least 7.0.
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19.  The process of any of the preceding claims, wherein the neutralization

agent comprises at least partially spent caustic.



