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relatively tenperature, genera i gher than 250C, "preferably
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organic material. Thus, alcohol and alcohol derivatives may provide non-petroleum

based routes for the production of olefin and other related hydrocarbons.

20 Molecular sieves such as microporous crystalline zeolite and non-zeolitic
catalysts, particularly silicoaluminophosphates (SAPO), are known to promote the
conversion of oxygenates to hydrocarbon mixtures. The process may be generally
conducted in the presence of one or more diluents which may be present in the oxygenate
feed in an amount between 1 and 99 molar percent, based on the total number of moles of

25 all feed and diluent components fed to the reaction zone (or catalyst). US-A-4,861,938
and US-A-4,677,242 particularly emphasize the use of a diluent combined with the feed
to the reaction zone to maintain sufficient catalyst selectivity toward the production of
light olefin products, particularly ethylene.

The conversion of oxygenates to olefins takes place at a relatively high

30 temperature, generally higher than 250°C, preferably higher than 300°C. In the
conversion of oxygenates to olefins, as significant amount heat is released in the highly

exothermic reaction. Because the reactor effluent typically is at a higher temperature than
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-1 WD 03/104170 PCT/ US02/ 18713 the tenperature of feedstock, many nethods
and schenes have been proposed to nmanage the heat of reaction generated
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The present invention provides a process for converting an oxygenate to light

olefins with improved heat recovery from reactor effluent streams and improved waste
20 recovery which minimizes overall utility requirements. In the present process, the reactor
effluent is quenched with an aqueous stream in a two-stage process to facilitate the
separation of hydrocarbon gases from any entrained catalyst fines, remove water and any

heavy byproducts such as C6+ hydrocarbons. In addition, the process of the present

invention avoids the previously unknown problem of the build up of corrosive materials,
25 particularly organic acids such as acetic, formic and propanoic acid in the operation of a
conventional single column quench system. It was discovered that the reactor effluent
can contain small amounts of acetic acid which could build up in conventional quench
process schemes. According to the present invention, the reactor effluent is first passed to
a first stage quench tower wherein the reactor effluent is contacted with a relatively pure
30 aqueous stream and a neutralizing agent, introduced at the top of the quench tower, to

provide a hydrocarbon vapor stream and a first stage bottoms stream or waste water
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-2 WD 03/104170 PCT/ US02/ 18713 stream A portion of the waste water stream
w thdrawn fromthe bottomof the quench tower is recycled to the quench
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20 vaporized feedstream is passed to a feed side of a feed superheater having a feed side and

an effluent side to raise the vaporized feedstream to effective conversion conditions by
indirect heat exchange with a reactor effluent stream to provide a superheated
feedstream. The superheated feedstream is passed to the fluidized exothermic reaction
zone and therein the superheated feedstream is contacted with a particulate catalyst at
25 conversion conditions to at least partially convert the oxygenate to produce the reactor
effluent stream comprising light olefins, impurities, water and catalyst particles. The
reactor effluent stream is passed to the effluent side of the feed superheater to cool the
reactor effluent stream to provide a desuperheated vapor effluent stream. The
desuperheated vapor effluent stream is passed to a first stage tower of a two-stage quench
30 zone comprising the first stage tower and a second stage tower. An overhead stream
comprising the light olefins and a first stage bottoms stream comprising impurities,
catalyst particles, and water are recovered from the first stage tower. A first portion of the

first stage bottoms stream and a neutralization stream are returned to an upper portion of
A 3.



conprising the light olefins and a first stage bottons stream conpri sing
inpurities, catalyst particles, and water are recovered fromthe first
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20 exchange with a vaporized feedstream to provide a desuperheated stream. The
desuperheated stream is passed to a first tower of a two-stage quench zone containing a
first tower and a second tower. The desuperheated stream is contacted in an upper
portion of the first tower with a neutralized water stream to condense at least a portion of
the water to provide a first stage bottoms stream comprising water and neutralized

25 organic acids and a first stage overhead stream comprising light olefins and water. The
first stage overhead stream is passed to the second tower and is therein contacted with a
cooled purified water stream to provide a light olefin product stream and a purified water
stream. A first portion of the purified water stream is cooled to provide the cooled
purified water stream. A second portion of the purified water stream is passed to a water

30 stripper column to provide a high purity water stream and a stripper overhead stream.
The stripper overhead stream is admixed with the first stage overhead stream, and the
first stage overhead stream is cooled prior to passing the first stage overhead stream to

the second stage tower, or a second portion of the purified water stream is passed to a
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stream A first portion of the purified water streamis cooled to provide
the cooled purified water stream A second portion of the purified water
stream i swpagded7¢ o a water 30 stripper colum to provi dePaThiSgh1gw ity
wat er stream and a stripper overhead stream The stripper overhead stream
is adm xed with the first stage overhead stream and the first stage
overhead streamis cooled prior to passing the first stage qve head stream
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water streamis returned to the first tower. 5 BRI EF DESCRI PTI ON OF THE DRA

WNGS FIG 1 is a schenmgj -3 i Exating the prior
art%SFI G 2 is a schem 1EEPHRSERIPTION G HED t he present

invention. FIG 3 is a schematic process fl ow di agram showi ng an alternate
enbodi nent of Elmelpgemmatmpmabssd‘tnwdmgtfahellu&tratmgathsphetrmt| c process flow

di agram show ng_t he .preferred enbo t he eqrat.ed oxygenate
conver si on progFeIg% 2 ippgehemefc pros %%ﬁ %ﬁ@“’?@l‘l\y@ ?ﬁ?"g hventi on
conpri ses a progess i Qlschdfatfe géra&e)éé eWCARYaRSIHON IR alali@RslS tRBKIint@BE | Si ng

one or nore aliphafic hetero onpounds conpri sing al cohols, halides, 15
mer capt ansthe preséntdeentiami nes, et hers, and carbonyl corrpounds or m xtures

t hereof to a hy rocarbon roduct contai n i ght . ol efini e.
c2,1@€3 and/or %l e‘lsl%?hem"l"ﬂ‘e p?‘@@%fs]{.‘ lfi“?gg Osﬂf)gg{ge e\ﬂr?t?ﬁmgé %880 Fsent
silicoalu L& asidlahvesdiSy roabssef fective process conditions to
pr oduce | | GQHQ?E%& Oggel coal uvm r%opﬁosphate nol ecul ar sieves which
produce Ilght olefins are generally enployable in the i nstant process. The
preferred 20 silicoal DERGHIER DFESERIPHIE gl LEONRn US- A- 4, 440, 871.
Si |'i coal um nophosphat e nol ecul ar 5| eves errpl oyabl e in the instant process
are nore fully.described hereinaf S

f eedstream co T}?lgé Veélﬁ"&?ﬁ?g]é’ﬁa‘is & g\sceﬁgsfeao f grcgﬁﬁhﬁt Oélg&?feb%n?% %E%S%tﬁg%e is
enpl oyed t&nhp};shﬂgdenel §OohRkS aliphdiRr BeteANdompohaisy torapriging rdohols, halides,

15 mercaptans, sulfides, amines, ethers, and carbonyl compounds or mixtures thereof to a

hydrocarbon product containing light olefinic products, i.e., C2, C3 and/or C4 olefins.

The feedstock is contacted with a silicoaluminophosphate molecular sieve at effective
process conditions to produce light olefins. Silicoaluminophosphate molecular sieves
which produce light olefins are generally employable in the instant process. The preferred
20 silicoaluminophosphates are those described in US-A-4,440,871.
Silicoaluminophosphate molecular sieves employable in the instant process are more

fully described hereinafter.
In the instant process the feedstream comprises an oxygenate. As used herein, the
term “oxygenate” is employed to include alcohols, ethers, and carbonyl compounds
25 (aldehydes, ketones, carboxylic acids, and the like). The oxygenate feedstock preferably
contains from 1 to 10 carbon atoms and, more preferably, contains from 1 to 4 carbon
atoms. Suitable reactants include lower straight or branched chain alkanols, and their
unsaturated counterparts. Representatives of suitable oxygenate compounds include
methanol, dimethyl ether, ethanol, diethyl ether, methylethyl ether, formaldehyde,

30 dimethyl ketone, acetic acid, and mixtures thereof.
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25 (al dehydes, ketones, carboxylic acids, and the like). The oxygenate
feedstock preferably contains from1l to 10 carbon atons and, nore

pr ef er ablwp osootizo ns from1l to 4 carbon atons. Suitable Peaatsams13 ncl ude

| ower straight or branched chain al kanols, and their unsaturated
counterparts. Representatives of suitable oxygenate conpounds include

nmet hanol , di nethyl ether, ethanol, diethyl ether, nethylethyl ether,
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Ratios of 1 nole of feed to 0.1-5 nples of water have been disclosed. The
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conducted in.the [ c LS. scont act ed
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an effective tenperature, pressure, WHSV and, optionally, an effective

amount of @PRdnsted, indbe Mepcitrbase Bichrtbatube ovyasnptsi feedstaels cartBep In Fapor
process 1s. ﬁ&s}(eeﬁi[ ead Ja%fic]:ﬁ z%%'\gﬂh O{ rﬁ&lg&ﬂéruge'vg' c?épeflystt Oatpéﬂé{:lfx?? &J?l@ersﬂ)?ls' red
i ght ol ef Pn pr 0dict s, e oxygenat e conversion process I's efrectively

carnised outondii€is t pralice algmiothypresdunss,e. i acletfdethg ruipegRmrol pressure,
pressures. At glressure,s bet ween_2Q 0. 001 at mpspheres EO. 76 torn) an? 1000
at nospher eVX$80amboptiorally, apraferbysrampunt off dilyengforsiagsd to Bioduerc PLTIRIC | be

af f ect ed alhg@l%ggfgo% efl'fép%ﬂ mig%@{ed%r R }gé}g)ﬁt otMihde srhgficieﬁ't%e ahdd ¥hef Orm
at all pressures. e pr PeFT e pressure i et ween 0. at nospheres (7.6
torr) and Ue4redtlizhs pléihgsoduct, TBE okpgenite chhversipn efaesdis effettinelypcassliow wil |

range from 1l to 10 at nospheres. The pressures referred to herei r]:)for t he
process ar 8Veikg Mids yange of pressures, including autogenous pressures. At pressures between

20 0.001 atmospheres (0.76 torr) and 1000 atmospheres (760,000 torr), the formation of

light olefin products will be affected although the optimum amount of product will not
necessarily form at all pressures. The preferred pressure is between 0.01 atmospheres
(7.6 torr) and 100 atmospheres (76,000 torr). More preferably, the pressure will range
from 1 to 10 atmospheres. The pressures referred to herein for the process are exclusive

25 of the inert diluent, if any, that is present and refer to the partial pressure of the feedstock
as it relates to oxygenate compounds and/or mixtures thereof. The temperature which
may be employed in the oxygenate conversion process may vary over a wide range
depending, at least in part, on the selected molecular sieve catalyst. In general, the
process can be conducted at an effective temperature between 200° and 700°C.

30 In the oxygenate conversion process of the present invention, it is preferred that
the catalysts have relatively small pores. Preferably, the small pore catalysts have a

substantially uniform pore structure, e.g., substantially uniformly sized and shaped pore
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25 of the inert diluent, if any, that is present and refer to the parti al
pressure of the feedstock as it relates to oxygenate conpounds and/ or

m xt ur es wWbhaesgofi70 The tenperature which mnay be enpl oyed iPaTiUS@2/8¢¥Fenat e
conversion process may vary over a w de range depending, at least in part,
on the sel ected nol ecul ar sieve catalyst. In general, the process can be
conducted at an effective tenperature between 200 and 700C. 30 In the
oxygenat e withue cﬁ'cmimephmﬁssofd&sﬂth@ bAagsirams. (Huiable catalyist mpy corrpdisernodd t hat

the cataly hav ative Preferably, the small pore :
catal ysts ?Fé’il@c&m W&ﬁ?ﬁ??%{ﬁ%/mﬁtﬁxfrg?ﬁﬁ ore structure, e.g., substantially

uni formy sizedNgRgdeSINRPRAIRARGE sicvds WRLRR/ hBrdar BieTésUnBhligid 3he Wrdgeran

effective dianeter of less than 5 Angstrons. Suitable catal yst may conprise
non- zeol i ¢ffastivgpecaisize aldemserabmcgl brtan smipyiicel ich¢micalo gompestitiqn, con an

nol ecul ar si.e nclude no V, ich have the proper effective
pore§5| ze’ %Wéfg %%Fée@aseﬂi’yﬁﬁ %‘H{’) ?@gpnmﬁem cal conposition, on an 5
anhydrous basi s, expressed by the enmpirical formula: (EL,cA sz)02 wher e
EL is an element selected fromthe grpug Eymsi sting of silicon, magnesium
zinc, iron, cobalt, nickel, nmanganese, ¢ht oni um and m xtures ther eof, X is

t he m)le fractlon of EL and is at | east 0.005, is the nol e fractlon of
Al and is wheedsis an gament selectefdrorp the aroup :cae%lfrtlélﬁ tsilisog Fagresim, | 70t ¢

B e o

total anou ot ur & prese preferre ment o t he

i nvention EE sa86s hnleakti GO0, lyeis ehemoiy fridton dfsAlsand isan Idass @8l 7 isrthb enaled to

as SAPO). The SAPGCs which can be sed in thg {xé)@ ﬂa inventi o are any of
6¥368 Fal¥

thos@ deschrgion ofrP asl ismtdeasn §.08 72p syt s RUSSTCCY f@q_‘faliﬂ and
| ncl ude t h@%@?@s At AR aorboin §§P o lemdH SuiRLEE fds m&%n%a&%ﬁ logn

cat al yst and prefe I ncor por i nt solid particles in
whi ch the gatiavensibniis o ﬁﬁ'&hichlt]ile alﬁmam)@]}ﬁ) 1safsiﬂ1ecm (usaa]ﬂprefmadntotas SARO).

desired hydrocarbon conversi on. ane aspect, the SO|§€ nprise
o catalytdbabAydenach vt s thinsig ey ei° NP TARoP desTogdn FRT T x
material, RLELA 8. Yyd0A5ahBHRd aht AUSIALS 191 QUP £RNBchIdeNthe08APOUSLInd
naterlals frrlrer erlafs antd m xturesS’ thereof to provide a desired
propsrty oSApongrtl es, e.g., desired catalyst dilution, nechanical
strength, and the i k? ?1 the solid 1lg)artl cl es uch tr| X materigll s.are
often, to he preferred oxygenate conversion catalyst may and preferably” is,
incorporated into solid particles in which the catalyst is present in an amount effective to
promote the desired hydrocarbon conversion. In one aspect, the solid particles comprise a
catalytically effective amount of the catalyst and at least one matrix material, preferably
20 selected from the group consisting of binder materials, filler materials, and mixtures
thereof to provide a desired property or properties, e.g., desired catalyst dilution,
mechanical strength, and the like to the solid particles. Such matrix materials are often, to
some extent, porous in nature and may or may not be effective to promote the desired
hydrocarbon conversion. If matrix materials, e.g., binder and/or filler materials, are
25 included in the catalyst composition, the non-zeolitic molecular sieves preferably
comprise 1 to 99 percent, more preferably 5 to 90 percent and still more preferably 10 to
80 percent, by weight of the total composition.
During the oxygenate conversion reaction coke, is deposited on the catalyst. The
coke has the effect of reducing the number of active sites on the catalyst which thereby

30 affects the extent of the conversion. During the conversion process a portion of the coked

catalyst is withdrawn from the reaction zone and regenerated to remove at least a portion
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sonme extent, porous in nature and nmay or may not be effective to pronote
the desired hydrocarbon conversion. If matrix materials, e.g., binder
and/ or fiwbDes/1emrerials, are 25 included in the catal yst eompse2/i187on, the
non-zeolitic nol ecul ar sieves preferably conprise 1 to 99 percent, nore
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renmove at least a portion -7 WO 03/104170 PCT/US0Z2/ 18713 of the
car bonaceotrgenaatetheadatalyd, ¢.2t torfherd 2tto 30eeightpgeosnt earlemver si on reacti on

zone Dependi ng, upon the particul ar catalyst an onv | 0Nl e
desi Pabl eto su%ls}‘f’ a?ﬁyﬁ%ifﬂ??/ COPETDVE RRE“Ea? il?meaé%sgﬂqg mgﬁet?qnalwﬂtla.%. : n%elgl ess
than 1 wei ghtstrRed ¢€fms OF aGhbthaAté-bRIfIY(MTOYsRRER Whith @rasabel gt oléfing. , tO
from2 to 30 wei ght percent carbon. 5 The oxygenate conversion process of

t he i nst anincludisgnethytengi a1d peopylene Heom mpthgraly dibedrepetiqne prasiugis which are

nmet hanol -t 0= 0l.efin cess _whi roduces | i ght f] i ,ng
et hyl ene aW&gﬂ‘iﬁW%ﬂN@ W@%?ﬁeéff?éﬁbﬂswer Oeoci?dejg%(f?eg ﬁlgdgerdofg%fgt‘;éa%%h? Igﬂﬂgirigét

wi t hdrawn bf e ¢digeMoR, i AChRhch S eriRefeie ahe Gl pfodpas ake dechbyasd viat ge, a
byproduct of the conversion, in a quench tower before the olefin products

ar elPecovefeshch [tavehana® ofudrctiateniterondspsad atd theelighit bydrpearboss padskghtand

he |ight hyd b ' f
he quenchOLisin chdcaiBUR) el dbe (B EIROTHTEN & Fol FIR R e Ppd ey

bott om of {agr dehRRed QORI the Bbteh dfendyshch tomt Meaateruemohed fromehe qagnehi ses
sone di ssolved light hydrocarbons and heavy byproducts including heav

! A C y
oxygenat es tavwee| aomniigensemn glissolisd light drvdeodarionn andvkeasy hypredicts dpslodigepoi nt
15 greater,than or equa . ' : by &t L1 ppi.Ng
the vater HEgySBoRsash i bt LRt RelhelShell Bab TR Wb SBRLTO.
f eedst r eanpfears @thnto? ed0alMbGyatércaglt whick atusb e Fafidveddbynstipring the(wssehéaval | y
pure), or raw nethanol_ containing water c¢onpri siqr;#% p to 30 \C/iyei ght rcent
wat er . Thebymedunty withlight grseg aigh ap g s mitgsnptpoieedsiisapaasgd ip ar §EH01 o
the fluidi : I T a i ] of
cnor gy, Thipapb ein Y lehBRE bl RAY 55570 AT BRARY SoRIRHIE wElkr
react or ef tdipriding apdb 88 eveight perchmtawatan @ he dgalsirgzn ihiscatedemelt vapanzedHmicever

water is substantjally the on] . . .
to being chargec%/ to the ﬂuidi%/ed bed MTO reactor. This requires a considerable amount

20 of energy. Therefore, it is necessary to recover as much as energy of the reactor effluent
and use it to heat and vaporize the feedstream. However, water is substantially the only
condensation product in the quench tower. Thus, the operating temperatures within the
quench tower closely approach the bubble/dew point of pure water at the operating
pressure. Although methanol and water have a boiling point differential of over 16°C

25 (60°F), there is a difference in operating pressure between the methanol vaporization and
the water condensation stages. This differential is due to the pressure drop through heat
exchangers, the MTO reactor, piping, etc. This pressure differential results in closing the
difference between the feed vaporization and product condensation temperatures, making
meaningful heat exchange difficult. The presence of any water in the methanol feed,

30 depresses the boiling point curve and exacerbates the problem. Because it is difficult to
completely vaporize the feedstream using only indirect heat exchange between the
feedstream and the reactor effluent, a considerable amount of external heat provided by

heating the feedstream with steam is required to insure that the feedstream is fully
-8- :



condensati on product in the quench tower. Thus, the operating tenperatures
within the quench tower closely approach the bubbl e/ dew point of pure

wat er at wbesoparati ng pressure. Al though nethanol and waCgrushzawiin
boiling point differential of over 16C 25 (60F), there is a difference in
operating pressure between the methanol vaporization and the water
condensation stages. This differential is due to the pressure _drop through
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di fficult.pkhereRr esence of any water in the methanol feed, 30 depresses the

boiling point curve and exacerbates the problem Because it is difficult to
conpl etel y vapohi the eprsatiaseof corsgntional mayeneh yysteras.rescentighntalleqt Hienyater

bet ween the., feedstream and the.rea e t C i t of
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i nsur e t hafyrihBetréRedst e it sad bd tefurned toNBeG36 8¢ D HRGHMERAMUSS L3oled
vaporized prior to introducing the feedstreamto the reaction zone. The

reaction zendndieast heahprehange withethe feqdsisepnp e §he present dnventien signbfaqanty

, but fluidi £ I I . t
convent | oriagdfit FESeROR RN afnoPLfF b Pns foiles FREIANARRY
t he bott omnghedifte pIGRBE L fauey the Dvenitailin edgaitemsnts wishe procss.gmd kdudeber

treatment before it can be returned to the process and the punparound is
cool@d bythersameeauineito Bl apyizevibe headpiecann da dhg Brgpgnt m@ng% ffeactor

i nvention signif.i r ' > h,t ower
bot ¢ o, prgrids S8preatt HHF BRspd 4 FREMAREhuGRH UG TR o Sp AR
overal | uthydrbsarb@utpoe siesahg cofptikiag pighceistns amdwater dcwithdi@wh Heons theaop
required to fully vaporize the feedstream In the present in t he

] L. venti on,
reactor effithe&isit siage quenphdpwantnddheahexghangeddndigechlyfin P%ﬂntglica‘@@néﬁéﬁ‘gha
tower. In i LS I.ght
o 6f 1 s antiiaf oF 4 Felliuedth LTSI RXE3: 108 ¥ARRIIy BLARARY CROMRIOGEES LAl
towes and g exd beoviddaipottioreof the heat aff thetrexcdondertset thei febdstreampolhe on of

the feedstreamto _cool or at_|east ,éﬁﬁ]rti 1y co deﬁe t he hydrocaéi)on vapor
15 st ream @haeqenlly geclad 95t legst Rartiglecondgnsedhydineaben PR o PHESH 14 Ae

feedstream, Ihe stagé" %@;Zﬂh't%ht lccﬁve‘f,o&l BrbaREt ?%?a}a?@r,s to Raitidr abiceCBE ARMRGH of
hydr ocar bon vapor§ are passed to a° second stage separation tower, or
product sepateatmothe hydrobarbbh espor stteare. Alightolefintvapdr steahés racoveredirom the

hydr ocarbon vapor stream A light olefin v r streamis recovered fromthe
y top o?l’?he second stage separa‘gon tower, anH are Fz)igvely pure aqueous stream, or purlﬁeg

20 water stream, is recovered from the bottom of the second stage separation tower. A
portion of the purified water stream is returned to the first stage quench tower and the
remaining portion is passed to a water stripper zone wherein any remaining oxygenates
such as dimethy! ether and methanol and small amounts of light hydrocarbons such as
propane are removed from the purified water stream as a stripper overhead stream, and a

25 high purity product water stream is removed from the bottom of the water stripper zone.
The stripper overhead stream is combined with the hydrocarbon vapors withdrawn from
the top of the first stage quench tower prior to the exchange with the feedstream portion.
The present invention may include either an intercooler in the form of the intercondenser
as described herein above to indirectly exchange heat between a preheated feedstream

30 and an overhead stream withdrawn from the first stage quench tower of the two-stage
quench system, or include an intercooler which indirectly exchanges heat between a
preheated feedstream and that portion of the bottom of the first stage quench tower which

is cooled and returned to the first stage quench tower as a first stage pumparound stream.
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top of the second stage separation tower, and a rel atively pure aqueous
stream or purified 20 water stream is recovered fromthe bottom of the
second stwge3deparati on tower. A portion of the purifiedPoatusSo2/sg7iam i s
returned to the first stage quench tower and the renaining portion is
passed to a water stripper zone wherein any renai ni ng oxygenates such as

di met hyl ether and nethanol and small anmounts of |ight hydrocarbons such as
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stream and 25 high, puri oduct water sfreamis re d_f h

bot t om of ?ﬁ@e\ﬁt@r’%‘s’[p irfﬁ?éq\} #’gﬁeél SUSHR 1%??’?‘%85? %n\gzli’aﬂjé)g’gg %ioﬁgl%rgrécgs
combi ned Wbl fHRendik QEAHBOfrsY 3RGE Sudhdthédvadinad ROMlativlls §rall dad BEedmr st
stage quench tower prior to the exchange with the feedstream portion. The
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cool ed and_return tg the first st C g i .
punpar oun dwggcﬁrégﬁﬁ%m SHYrEoRTTH %%%#{g%é%segﬁgfgg&éﬁé Bl a(?eél t shown
in FIG 2 adiel Ban3d5 WeBREpércat] of thé FotblofeBovepdie water; hdpmbid peferdtlly,tthe

water in the reactor effluent streamis condensed and renoved fromthe
prot@ss fdregstreran wathdswmofromrike firyt stags tawe hplerstieaneempsises less than @) y

cess  fd ofronte firsista . ey
organi ¢ ach et PRepfi It bR bR SEPALEhehed Buad Ui Bt T5,

st age towesrghicla@RS subiaas A0ctitLhggdyt fopaicCaid, @il propanciobdl wee pusestdnwat er
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T or _highly .
purified weaeter effiwentetrepmandithe thesecrsas ppferowe g pautrabized By M ectinR dr ag
stream w thdr fr b E e Q L at
oot 5 werhPolE il iferld 180 G B0 SLRHuRRHBTR R CRTHORRILS Sy
recoyer ed yyahsit;acahds mentgalizedfaatdaknyyved e tAd didgagiradnt @am distdidechwait.f Bpm t he

first stage tower bottons stream conprises |ess t 10 i ght_ percent of
the total Feawyingthe agidadthis peinhis:the BrIseiTeEorTsiQRsAn P%lé‘%ﬁxléf\fggfa%ﬁ ughani ¢

aci ds suc ehlC j g . JeieVeToliN (e B t in
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stage punparound stream In this matfer, any_ 15 organic acid is neutralized
and r enpvedMIRMANE SHHAGH %t@%&ﬁ’?saf?erﬁoé‘faélﬁle\?@"@éi t. By

20 The scheme illustrated in FIG. 2 which includes an intercondenser offers the
greatest energy savings. An unexpected advantage of the FIG. 2 scheme which employs
the intercondenser form of intercooler is that the return of the purified water to the first
stage quench tower and the drag stream are de-coupled. This de-coupling allows the drag
stream flow in line 25 (FIG. 2) to be independently controlled to adjust of the quality of

25 the purified water produced from the second stage tower or product separator 46 (FIG. 2).
Thus, the scheme shown in FIG. 2 permits the greatest flexibility in process operation to
control the removal of impurities and water from the hydrocarbon product. Furthermore,
the present invention improves the energy-efficiency of the overall process by ensuring
that the indirect heat exchange between the reactor effluent and the feedstream takes

30 place in a condensing vapot/boiling liquid exchanger which provides the maximum

overall transfer between these streams in the feed superheater, thereby reducing the

210 -



removing the acid at this point in the process, corrosion and fouling

probl enms t hroughout the remainder of the product recovery train are

m ti gat eowatozamie@r|ly point in the process schene. |t ispprafSeratihe t hat
the neutralization material conprises caustic, although ammonia or am nes
or m xtures thereof can be enployed. 20 The schene illustrated in FIG 2
whi ch includes an intercondenser offers the greatest energy savings. An
unexpect edcandidarablegsiean reqraremedt and seiplbnuangiizilg bapkesdptean qsior ke epesiRtenser
formof in ercoQI er is that the return of the purified water to the first
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Fur t her nor gassing A§ofidsamihe whlee Bitippér dviaElead siedni ey theex@lierafit rackncyome! t he
overal | process by ensuring that the indirect heat exchange between the
reactor effluent and the feedstreamtakes 30 place in a _cgndensing
vapor/boiling |iquid eREXAILED RESCRIBIIN QI THEDRAWVINGS overal | transfer
bet ween these streans in the feed superheater, thereby reducing the -10 WO
03/ 104170 PCL UEN i ddhiesGR0 Bl GCAR R0 Rh8 Gub g RTRIdi A edci i Nent

vaporizing the streamprior to ering  the reactor. An alternative
met hod of frapahé pkyggnatepontdrsion pfocehe Arcedstpleafsuchmprapsesch padisiloggdan
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i |l ustrat esattivm fromothe aeactapgiloenthtot the derslstoik wharghe té Ithe thagted to pantida a
effluent fr t he oxygenate conversio rogess. An anpl e of .such,.an
appr oach i %Oog‘?r&’éelaﬁ%ayfﬁ’ﬁm Ferapuih _l%ea{zi ﬁh‘gwﬁ‘@@f@EQSG%ﬁ Rreagt &t ﬁﬂ%g o
FIG 1, thek&poliRE wafd h}i@ﬂ&h tbRer 120 proVide RADRGHId &e@ﬁﬁaﬁ%ﬁéﬁﬁ fih UBEB and

exchanger 11 to indirectly transfer a portion of the heat of reaction from
t helEeact oan afuiebuestteatoint lve 4.ek gettvnkofche pgesdus stredne in Eae b o5 Withdppmavyide a

cool ed reagctor, effluent streamin |ine 2d Thﬁ. cooglﬁg reactsgIr ef.f Iluer}ft.
stream i n 1755¢" 31325 AAGUEQHS, Wastq Sirqamy aPd A BAHIN qF GlGIIUESUS HrepPalitds “af
ol efinic oygEhrad 1Bt 688 Dcbblet I DR FroHAW a cooled pumparound stream in line 7 which is

returned to the water quench tower 12 at a point above the point where the reactor
effluent stream in line 2 was introduced.

20 The two-stage quench process of the present invention is illustrated in FIG. 2
wherein a reactor effluent stream in line 20 at reactor effluent conditions including a
temperature ranging from 250° to 550°C is passed to a feed superheater, or feed/effluent
exchanger 40 to cool the reactor effluent stream to provide a cooled reactor effluent
stream in line 21. The cooled reactor effluent stream in line 21 is introduced to a first

25 stage quench tower 42 having an upper portion 42a and a lower portion 42b. In the first
stage quench tower 42, the cooled reactor effluent stream in line 21 which is introduced
in the lower portion 42b of the first stage quench tower is contacted with a pumparound
stream introduced in line 24’ to produce a first stage overhead stream in line 26
withdrawn from the upper portion 42a of the first stage quench tower and comprising a

30 reduced amount of water relative to the cooled reactor effluent stream. An aqueous

stream, or first stage quench tower bottoms stream, (comprising water, impurities,
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15 an aqueous streamin line 4. A portion of the aqueous streamin line 5
is wthdrawn via lines 4 and 5 as an aqueous waste stream and a portion
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wat er quench tower 12 at a point above the point where the reactor
effluent streamin line 2 was introduced. 20 The two-stage quench process
of the presergenptayendicatalystiings) istina?dé withdrpen fom Wiedpwenpetipe 43b of the
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via |ines gdomtochadedhg g filsestpgenparimad direat te g infEnenflensst 45 vagenes\2érandad

streamin Izé,ne 26 is passed via lines 26 and 26' to an

20 The cooling of the first stage overhead stream in line 26’ and the reactor effluent

stream in line 20 is provided by a novel heat exchange sequence which is only made
possible by the present invention. Accordingly, a preheated feedstream in line 39
comprising an oxygenate and up to 30 weight percent water is passed to a feed side of the
intercondenser 45 to cool the first stage overhead stream in line 26 by indirect heat
25 exchange with the preheated feedstream in line 39 to provide a partially vaporized
feedstream in line 37 and the cooled first stage overhead stream in line 22. The partially
vaporized feedstream in line 37 is passed to a feed vaporizer 46 to essentially fully
vaporize the feedstream and produce a vaporized feedstream in line 37°. The vaporized
feedstream in line 37 is passed to the feed superheater 40. The feed superheater 40 is a
30 preferably a vertical exchanger having a feed side and an effluent side. In the feed
superheater 40, the reactor effluent stream in line 20, a superheated vapor stream, is

indirectly heat exchanged with a fully vaporized feedstream in line 37’ to desuperheat the
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i nt ercondenser 45 wherein the first stage overhead streamis cool ed by

i ndirect heat 15 exchange to provide a cooled first stage overhead stream
in line 220 0A10\ater stripper overhead streamin |ine 31" paliushigi3
essentially all vapor is withdrawn froma water stripper colum (not
shown) and adm xed with the first stage overhead streamin line 26 prior
to passing the first stage overhead streamto the intercondenser 45 via

| i nes 26 amdctopéffluedOstiEme andobismgerbeatithe fqeilstaans praefetoqwveying Hi¢ sippbigaed n

line 26' apnd,the r.eact effluent streamin lipe 20 js. vihded by a novel
heat exch a%&‘gtrg@&dg 3%‘8 %M’i‘? ﬁﬁ OXYEGIRHS FOREHE O EEY% FI}S)It 319 DY %nll?nfg%p rbgs ent
invention. Accoril Bgbl¥d fRstPhiaheaieekbatiagdahr @akihd D2 lis Ppass3d to GOSRbAS istage an

oxygenate and up to 30 wei ght percent water is passed to a feed side of the
i nt er condetowist, a5 praslugbeepardier by HRVisg Afe UPREST SFEAMLER 17088 168 e kpgver py

St Sk LR oIS READE FLE OSSR SAAE Tl

st age overé&@s}isﬁicg 83H0 blefihé Me lide . 27Thel pasuifiali | Wate sgp@in zemhpfisiagddtssedam i n
line 37 is (gasse to a feed vaporizer 46 to essentially fully vaporize the
f eedst r eand G prodicexygenatgsdniline @8t Bellpwing spmyentipna) avaser stripfieg P Biaics ed
feedstream.i.n line 37" 1S p e 0 f

super heat et DT 9 Fuémé 60 [s)tf B Og‘f@%‘?a&ésaﬁ@@?‘?% ?gﬁﬁgc;(' (%% ge?] Ssgr%sﬁatégjﬁ%ggee? ehZ%ﬁ%i de
and an ef fﬁblﬁﬁl&l Wwatdestrdath, tiehibBE hurFiep evdi@aieamAdmprizes lesfctanrs06 fpimient
streamin line 20, a superheated vapor stream is indirectly ﬂeat )
exch@inged ewyiganaies, and ynare peferably, plierropventionphweien stripping; thedughly ourfisd ¢ he
-12 WD 03/1041 CT. f e : eat
(he f eedst PARTIHeg G ires by 10 BAFL O pii e ERberBld SATIANR AP RHERREET, |
t he oxygengirificdommer streamm Zaeardedad tishbimwhstage folwer vR) lincsI28 add%ead f questh st age
overhead streamin line 22 is passed to a second stage . taqwer, olgr pr oduct
separ at or Wgver male g sisaapsha Repar &f therpwdied Water Srsamds MggFWSTeRIES at i on
zone 46b, {e, Q%p%g#fc%n ARAUB AL 1&55?%0 8%1%%%&&2@3&&%%&91" SrdagpdrmRtdgam
conprising l'rghttol'etinsinline and a purifi wat er stream conpri si ng
| ess5t han pdriddOfatpipstreatn idXgenat @assed td thaevada: striflel ovlumy (@otshenty) emhi

water stripping in a water strjpper calum ﬁ],o S rlgp%g% enat es froméhe
purified wWeREr SEpPEAVersad AT TSN Jine 3l Ay JeseribRdiiEFeiuabege A sgpad

i ghl Y pur b {6l oAl ehuriiet SR CQMTRR 1 SonditRR ViB 3090 aRPT2 W6 o s XpaERART €5,
and nore prererably,” after conventional water stripping, the highty
purified pahpirosid seemconprdcondarhdtaennhd@enddl td p®dppern firstaoylgd patiisd At

| east a portion of th . .
P water stream }n leme 34. The first cooled purified water stream is returned to the second-

20 stage tower 46 at a point above the point where the first stage overhead stream in line 22
was introduced at the upper portion of the lower separation zone 46b. A side draw stream
in line 35 is withdrawn from a lower portion of the upper separation zone 46a and passed
to a tertiary heat exchanger 50 to provide a second cooled water stream, or second
separator pumparound stream in line 36 which is returned to second-stage tower 46 in the

25 upper separation zone 46a. The secondary heat exchanger 48 can be a product heat
exchanger in an olefin separation zone (not shown) wherein the purified water stream in
line 32 is cooled by indirect heat exchange to provide the first cooled purified water
stream in line 34.

Referring now to FIG. 3 which is an alternate embodiment of the present

30 invention, the partial vaporization of the preheated feedstream is performed in an
intercooler 84 which cools a portion of the first stage quench tower bottoms stream in
line 64 by indirect heat exchange with the preheated feedstream in line 94. According to

FIG. 3, a reactor effluent stream in line 60 is passed to a feed superheater 80 wherein the
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purified water streamis returned to the first stage tower via lines 28 and
29 as a quench tower nake up stream and a portion of the purified water

stream i swaioshariawn fromthe |ower separation zone 46b viPaTiUsapss78) and 31
as a net purified water stream The net 15 purified water streamin line 31
is passed to the water stripper colum (not shown) and a water stripper

overhead streamis returned in line 31' as described herei nabove. A second
portion of reagter pffluent stacamnie desypedbigated gné pasrgd o ding @l 19 Adystzgageauesshas g

or oduce. & Preee2cE BRt SHPY wiaht ko3 e PR R RO Rbr sk |

purified wakeirssith@afudhtoivel B2dntil @ §ddend ergndowe 86, ageprbdwesepbatat. A

poi nt above the point where the first stage overhead streamin line 2 was
i nt r oducedpenifiadhwatep plaganp it Hine A7 3 pessed Foak UPRERTReT 8htheolyst stage quenghde
draw.stream i@, n } i f 450 r j

sepa? ati on%ygﬁgzﬂgggg%ge%g%{ge%gg{ 1?ﬂz}let()(razrl igcr())l‘/]%a}qﬂé;é%éﬁgér%gce%re %% (})iﬂf)?%vi de

a second ceghgmekevaioht okffineaml vidterS @C GifW stage [tattaingr stypampiar linened & reesuved n
line 36 which is returned to second-stage tower 4% in the 2
9

separ at | onfrgmnthesedtonTiof the dbridurge Aech dRWRRRgerl 1réta?f%ee%%tl{|‘§‘g§<r§§‘am heat
exchanger 1n, egligggﬂgjgf Pc%{a?};ﬁ ﬁ%&ﬁg ?.aﬁg%atéxhoﬁ(‘rﬁrsf’"gSﬁ hNoft R RN Isfaeed

wat er stream%S c00 y’ indirect heat exchange to provide the
first cool Bsitdpy btidagd isvaidrawst fremnthe prodese a84. drijeeean g limeveS5t @\ FéoGnd 3

which is an alternate enbodi nent of the preseni, ngl)%l nv§4nti on,, the ggrti al
vapéPi zat i Bertion of the fEslevirgsthoitoms sisTm dspassed Wa fingsy Sand 6 ton mistcapleb 8t er 84
whi ch cool pPoLtd e, fi-rst g : apadi N
(e 64 by ARty U SpodrdCpontb o R0 HERE RIS 0O AR o4,
Accor di ng &ghafigeGs dscribeddmedinaboet td prentdest copbmh finst $tageebB®nisstipamserdinto a

feed superheater 80 wherein the -13 W0 03/104170 PCT/ US02/18713 .reactor
ef fl uent sb¢-eArmcntalipdag sapare Ap z’@ee?r?dwﬁ%@%@é 1 tr‘?lll‘r?en@ 69 nPTalize joreanic el e

quench toper, 82s JRf G r%cfgti?,t FGMiQUGhe k%%gmc BridsS vRACH Wire asdrisingipge

guench zoné “conprising t irst stage nch tower 82 and a second Stage
towep 86, discepreeduni thsapantat effluerdt anduednfvers theatrganis tacalartoi argdnin eal 37 The

passed o an uper porll on.of 1S TATaL Shagt,dusnch S Lo1er 02,200 0
CompL ) e il S s 80 Ak focofy e e b s stagae g
st age bot t stase pirifeminvatenstpainsiedine 7P ard adngised tepraiids thepurified| veater siwsemviat er .
Afirst po{iitlei: 8’? W%Echtirs1 ?ethi'nrea tto grE glgpeer portion of the first stage quench tower 82. The flow
20 of the second stage purified water stream in line 70 is not a normal flow; it is only
required when an insufficient amount of heat is removed by the intercooler 84. The
overhead stream in line 62 is passed to the second stage tower 86, or product separator,
and therein contacted with a cooled purified water stream in line 74 to further separate
water from the first stage overhead stream to produce a light olefin product stream in line
25 68 and a purified water stream in line 69. A first portion of the purified water stream in
line 69 is returned to the first stage quench tower as described hereinabove via line 70. A
second portion of the purified water stream is passed via lines 69, 71, and 73 to a primary
second stage exchanger 88 to provide the cooled purified water stream in line 74. The
cooled purified water stream in line 74 is returned to a lower portion of the second stage
30 tower at a point above a point where the first stage overhead stream was introduced to the
second stage tower 86. A side draw stream in line 75 is withdrawn from the second stage
tower 86 at a point above the return of line 74 and passed to a secondary exchanger 90 to

cool the side draw stream and provide a second cooled water stream in line 77. The
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bottonms streamis withdrawn fromthe process as a drag streamin line 65. A
second 10 portion of the first stage bottons streamis passed via lines 63
and 64 t owensiintier cool er 84 which cools the second porti @cTafSovisgisirst
stage bottons stream by indirect heat exchange as descri bed herei nabove to
provide a cooled first stage bottons streamin line 66. A neutralizing

streamin line 95 is injected into |line 66 to neutralize organic acid
i mpur i ti esseeansheoaledawasel sreamdniing 774p Ectpined indicdon of the spprndrstagsrtewer. A

S e SRS e SO LU OB B 2 2o

acids to reamils se romithe group

consi st i NG Gf waRk Strippingdfome Mhét shdReh) vaitkdie she FheficDokrd sirtdb tis stripged kot t ons
streamin line 66 and when required a second _stage guri fied water stream
in |ine 7Qrodusead tighe Uity prabsi sfecaith SOBPHHINE elgssadhtagy Q9 MPEMVE (PXYEIREES67
which is retur Q an,u [ [ f AT el 82.
The 11 ow e%fa%ﬁﬂe%h e&lg%ld&gr?tggg]g{ﬁtr|%ﬁlgldcéh5§%%éss %%@%11??@ %H%e Otp?s not a

normal  f 1 Qiygkdatdss ARBdMingl RUEIG, 8 th1Brehadted Msadfiidaeh entinaduptpasedheahe i s
renoved by tﬁe i ntercooler 84. The overhead streamin line 62 is, passed to
t he secondnisrepger 8dviercogh theofirsh ptagr bettemap sireary and ah st pastallh verosea dthed

with a coale iLfi . . i i 4 Q. f Wwht : ter
1 om ¢ he.riersplh b bR Shaaly GBRLD eeRrckth thiinkidf RS pRARE! Aibrizl
stream i n feédd@edh iH3inarmd ia ppssed id edeatavporigér $awhich substentBAy vApdiizes tthe

portion of the purified water streamin line 69 is retur_negl tg the first
st age querfestistredia to pE0dde a vppeiired deedsisppia lipe 2 | Hee yeporiged &edsidhdt ti on
of the purifised: t i i j

orimary it SRS B hE RN JoAARE ool BpighBitE S 1o foberrliin Reftedim,
stream i n tbipreduéé .a stperheatod fedstpesin in Hde @) ehichtdaaamw be passed 7ot tliesMI€X ur ned

to a |lower portion of the second stage 30 towef, at a poi ,nt,ab@vgr aaf)gi nt
wher e t he 4Gt (08t shpavipy @ichioAes et aFtaE ?‘{ﬂd‘%’eﬁm?@ iprjie €0 dBR IS8 age
tower 86. ' rs [ [ [ | ; t oSt age
tower 86 a({hﬂgﬂ gﬁidﬂzétaggfﬁ%@eﬁ? LHee 6;86{5 r ﬁsegl?t Olals%egdgﬁdsrg 6@52@5 ({ﬂgt a se o%lzlar y
exchmnger t9€ deparati@oloftindividude odkfawpséduesm Trdolefiovpmducts secodal etiytdned

water streamin line 77, The -14 WD 03/104170 PCT/ US02/18713 second
cool ed watREPPHencestd PHYIR$fe 77 is returned to the top of the second stage

tower. A thir opt.| : b 4, t Sadnad & id BIG.
w t hdrawn vi a ICEI%ég ﬂg@f%s%s Elgtﬁgﬂ%éﬁ({nogfa%vé? éesre ﬁtts{nri ppdinn%gé z%bﬁcéé?hot shzown)
wher ei n t heitlpar ¢dniydel it e odedioni of ptopyjepedrano a gsedute the ednylerspur pf y

ualer st eamComDrL ot 19y G55, tHL.200 BRI, evornates, o eler bl Che
20 passed to a feed preheater 234 to provide a preheated feedstream in line 140. The
preheated feedstream in line 140 is passed to an intercondenser 208 to partially vaporize
the preheated feedstream to provide a partially vaporized feedstream in line 141. The
partially vaporized feedstream in line 141 is passed to a feed vaporizer 179 which
substantially vaporizes the feedstream to provide a vaporized feedstream in line 178. The
25 vaporized feedstream in line 178 is passed to a feed side of a feed superheater 204 to
superheat the feedstream to provide a superheated feedstream in line 142 by indirect
exchange with the reactor effluent stream in line 143. The reactor effluent stream in line
143 is withdrawn from an oxygenate conversion reaction zone 202 which contains a
fluidized catalyst which is periodically or continuously circulated in a conventional
30 manner to the regeneration zone 200 to maintain the selectivity and the conversion
desired. Reaction zone 202 is maintained at effective conditions for the conversion of the
oxygenate to produce light olefin products. The reactor effluent stream comprises light

olefins, water, impurities, unreacted oxygenates, and catalyst fines. In the feed
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oxygenates. According to FIG 3, the preheated feedstreamin line 94 is
passed to the intercooler 84 to cool the first stage bottons stream and at
| east parwpDaBhy1v@pori ze the feedstreamto provide a parPcalusy2/wapbri zed
feedstreamin line 92. The partially vaporized feedstreamin line 92 is
passed to a feed vaporizer 93 which substantially vaporizes the 10
feedstreamto provide a vaporized feedstreamin |line 92', The vaporized

f eedst r eanswnerhgates @04the repcira sEfbuent sreappisidesepeshepteddp nredice aclgsungphaatedat er
80 t heat .t he. f t . in li
00 O uPeLER oG, SRS LR 44 SoprEERLR SRR \ORLED oA e | e

desuper heapadsb® td £ figdttage ifubrtbnbwet 26AOT & Bwd-stage Glenchh@nt icofthinirg] !t ifirst
product streamin line 68 Is Cgassed to a product separation zone (not
shown) f or stage gREIcEdpwEnLPOAnde seooar\siagadrwel ef Piedpetowpaaior 2thelnghe first

Prodycts. | NGLEAREhILERO06, HCORMLENRen Aty OGNS Yoo Bh Gy SpbBRHSPRTGS 20

integratio resent 1nvent as depicte a conpl ex

for the predigéd @atepbirgmoiy ligne49 whivhas $iysdduaed at theeors, @ wepsai watiaf of the
oxygenates ihto light olefin products. Referring to FIG 4, a feedsfreamin

line 175 i §rspeotagaguerhiower 206e fEptetiegsiaverhead srenny iohinegdt S4s pri) om
f eedst i i ; i Lk 40 ] d
eeds reag}]ﬂgnﬁﬁsf &s%@&’etngi{ ngﬁrpzo%%at gsefd%ﬁgihlgﬁgm% aflg 15 '% d&? gg%ﬁo@@em to

an interc enser ial'ly vapori ze a streamto
provi de a pe§ to plovidevinpaled firdt btagestverbent streai indinkAll2. The intprasideakdry208
vapori zed feedstreamin line 141 is passed to feed vapgori @ﬁ)r 17 vtyhi ch

subsfant i aProyides psiresbheat Hansfardbptveahive PEhsplsd iferdsEeapa gbiine, gt¥¥am in
line 178. POL Al 78,4 t si de
of 'a feod Bt RAEIHERAT foq 15F & el PRRREe B BriiRata
super heat etketigedat madnsdoh thé MizstldAgdwverhdad attameXc Hastgsagd bhttérhe streamt or

effluent stream.in |line 143.. The r eachor efflyent st ean'h%\lﬁ1 line 143.is
wi t hdr awn FPBREERE eatplyetiancs. Fymwibesiagd Watslds Metdrabironthe At flage ALEHHs a

fluidized I - W ' gl j i Latediid a
convent  ons "0 aaiiiIhe 1 eRFEAgh BRI yERk LR St SRS 148
sel @6t i vi t Thadchgtsirearndn Viee §# nompesisfiedh 5 Redt wedght pervent2fzhe otatmeanivareded at

effective conditi.gns for the conversion of the. agxygenate to produce. |ight
ol ef 1 n pr oddlt S e setort BF rsentoad: ML dusils FOBLet Pt TERBET e
vater, 1 npys LWned is L{&ﬁ @roﬁfﬁﬁ%ﬁgﬁﬁrigﬁé}ckoﬁﬁﬁl@bﬂﬁwﬁé RERinihg) P&tﬂi%nfcﬁ'e d
-15 WD 03/104170 PCT/ US02/ 18713 superhedater 204, the reactor erfluent
stream i s tesfipestgatottoms sireamuis engecttd switk rahaeatedizingaggameinf lineAB0 sindeam
inline 144. Th desuLPer heat ed vapor.effluent streamin..li n§ 144 is
returned to an upper portion of the first stage quench tower in line 147 as a quench
20 pumparound stream. The cooled first stage overhead stream in line 152 is passed to the
second stage tower 210, or product separator, to separate the light olefins from water to
provide a vapor product stream in line 154 comprising light olefins, and a purified water
stream in line 153. A first portion of the purified water stream is returned to the upper
portion of the first stage quench tower via lines 153 and 149. A second portion of the
25 purified water stream in line 153 is passed via line 171 to a product heat exchanger 232
to provide a cooled purified water stream in line 172. The cooled purified water stream in
line 172 is returned to an upper portion of the second stage tower 210. A third portion of
the purified water stream is passed via lines 153 and 153’ to a water stripper column 214
to provide a water stripper overhead stream in line 150 and a highly purified water stream
30 in line 170. The highly purified water stream in line 170 is passed to feed preheater 234
to further cool the highly purified water stream to provide a cooled highly purified water

stream in line 177 while simultaneously preheating the feedstream in line 175 by indirect

exchange. The water stripper overhead stream in line 150 is admixed with the first stage
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passed to a first stage quench tower 206 of a two-stage quench zone
containing the first stage quench tower 206 and a second stage tower or
product swpasao4aro 210. In the first 5 stage quench tower P0®/USOIIE8713
desuper heat ed vapor effluent streamis contacted with a purified water
streamin line 149 which is introduced at the top, or upper portion of the
first stage quench tower 206. A first stage overhead streamin line 145 is
Wi t hdr awn $vesheadtstesan; inglinest4dgeriefuieniafiodusieg theofshstacpavabrpdygtigam; telde 145

o 1L, oIS AR s 1 PTR80S b 3 S o

transfer bgiwearenbideconteh @b elli 860ippimean Tht highe putliednwattnstrdaint $&n bst age
guench tower overhead streamin line 151 to partially vaporize the

preheat ed Wwithdigwn fanieusedamodiere e the PEecesy A vey avaEaer destadfiuthers iy at
stage botto stream . c rdsin I i I [ §4d IS
¢ har avn. FONAR T o SRR blSe BB iplosa 1O Sithel PR e el AL\ P
of whi ch i & anhieh al l@owa td flage sititledin the atti ne 148. 15 The drag streamin
line 148 conprises from5 to 15 wei ght@e_rcent of the total recovere

wat er whi ch is Thevanenpsgducheresnaig laer s aawed foa BsIof slous (5 Predusstier

streamin |]i Y/ { i i f I r 214.
The renai ninggg%%%tlg%l\ﬁhdggﬁh tﬂ%%dﬂ‘cgr)g@\gpg’gg go%ﬁ%n’éﬁ Eﬁtegﬁa}@@sﬁﬁagsg e \&/1\/i th a
neutral i zi egnpresst@mzone | 21%e td 8ftodidd a r@nmyresdd tdefmn sueper irpdidei d55.0The he

first stage quench tower in |ine 147 as a quench 20 punparound _stream The
cool@d firempressge olsiisrsvsam 18 ding d AP ipaspefbtoEsoxygensiseripvelzang 2 18 feicidRd
stage towe r L ins: from
vetor to SRR anpRBRHALs SRPREAE Thd SRk Aol A Tk, bl
ol efins, agithed apusrvichBchahaibesrptici rassd prockdsne 4 Ednvehtibhalsédspmtionoproedsst he

purified water streamis returned Ilo t he upper portion of the fi rs_% st age
quench t owBYNg A ANQleGda S1y8 1a SEleqUlsLY JRMAVE NYSTBHE] OR cBeniMy 25/gprateficed
wat er stre L s I I I . 1 r anger
232 to pr%\glglag{;lsgq ?:}g% edfrlﬁﬁlrtlﬁ?lgg \R/}éﬂteg?ﬁlg{tﬁaﬁgégné}nnlﬁeﬁr?g a%g;;.ﬁés_el:_ g@égo gg
purifi ed wahsr zethe @at whereini the dsé@ntiadlyr etygense-ftco srrampizecorpanted ovithofint he
second stage tower 210. Athird é)orti n 8]‘ ,C{h purifjed ter .st.re%g is
passed vi a?qUcABS causte splition do reraove garpeny diopj epgélreSé%}t@Pm cgipgn digxide &ivFde a
water stri r r : @@g% ihi k9! YvBUSd el t@E
stream 30 ? I?Igféﬁf%fﬁg‘llﬁéﬁhl g Wlﬂb&%ﬁ?flﬂsggaﬁa aesr%edsq!tt(rgga%yi ni(% ien%gtl% i's
passed to feasapofhvatr.cThe2@4er zamefAP2t doaxprisemh coimeentipgdd |dgsipeant flived sysigrer

streamto provide a cpol ed .high| rif.ied er stre in Line.177 while
o1 Ml ¢ aneodEPPY R BAREHE HRE Felt FEsiprodiet ST 7S Hihaih Fatt e dishange.
Thegyater sidel RPGhe Q%8 AREHaREd 881 bohvehfiSnal Abht SIFHERBMerM Sohet WRIchi ik St

stage -16
illustrated by a deethanizer zone 224 wherein a stream comprising components with

boiling points lower than propylene, or a propylene and heavier stream, is withdrawn
from the deethanizer zone 224 in line 160 and passed to further ethylene recovery (not
shown). A propylene and heavier stream is withdrawn from the deethanizer zone and

25 passed via line 164 to a depropanizer zone 228. In the depropanizer zone 228, a C3
hydrocarbon stream comprising propane and propylene is separated from a C4+ stream in
line 165 having boiling points heavier than propane. The Cy4" stream in line 165 is
withdrawn for further recovery of butylenes. The C3 hydrocarbon stream is passed to a

propane/propylene splitter reboiler 230 to separate a high purity propylene product
30 (greater than 95 mole percent propylene) in line 166 from a propane stream in line 169.
According to the present invention, the second portion of the purified water stream in

line 171 is employed to heat the propane/propylene splitter reboiler 230, or product heat
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WO 03/104170 PCT/US02/ 18713 overhead streamin line 145 prior to
introducing the first stage overhead streamto the intercondenser 208 via
line 151.wOhe/1bdighl y purified water streamin line 177 w PCTh®o®187ah
oxygenate content | ess than 500 ppmwt. The highly purified water stream
can be wthdrawn for reuse anywhere in the process as pure water or
treated further in a 5 conventional nolecul ar sieve adsorption process to

further resubagehdharlyerding the thizhportion of theapwifiediwaier KErawhto providestie
skilled in t art. .The vapor .pr.od streamin line 154 is passed to a
series of %&ﬁ@@%’l@ﬂm&éﬁ%ﬂéﬂ% i dual |ight olefin products.

Initially, the vapor product streamis passed to a conpression zone 216 to
provi de a conpressed ol efin stream iIEXAMPEEESS. The 10 conpressed ol efin
streamin line 155 is passed to an oxygenate renoval zone 218 for the
renoval ofExmmpledr eact ed oxygenates. The oxygenate renoval zone 218 can
conprise either a conventional absorption based process or a conventi onal
adsog ption procggs ., usi I ' SELERLAMR! M B BNE

oxyg‘l{énat es. An g@sen ‘?g?%?glgxy%héﬁgttg% }f(%!eg%gi‘s{s?lgamxﬁs \)%th ref\%n frgrrlr?r%e
oxygenat e ihga@Yah pAenat complereviibusnd sppbsstagd queacle tuvert iic theprodistionofie 220

wherein the essentially oxygenate-f rlgﬁ st r%gm i s cont gct edlaa\g t)% gn agueous
caustic sol-2mresc tsneeRes\BNEE b Sghbelsingyly the oRWIUAR 5P MPIRAIPHISRIHEE: de
free lig fl i i { I : tR iadidy er
zone 222" HIEHHEOeSt AOE Aot BEARED 81 bicRBU MBI RATRE REILR 1RarY
convent i ong{chalg®i ofanstrigpade rwastes ater ergpbey iangineromlacwhivh etchaeges Ahdit y

ol efinic product streamis w thdrawn fromthe dryer 20 zone in |ine 158 and
packid { o ETEBHBAPIINERY FFSHEEIE @1 e FEsYERY BN (IeG ROTEDS PGPS oq

by a deet hef‘Pe!eﬁ%P%&H&?erzxgﬁic%@%@kgesahe%’é GEBTHE AMRIor SHRENE ATRAURENnPuiMot the

boi I i ng pol nt's wer than prop ne, or a propylene and heavier stream is
wi t hdr awn prbeasihdladades fdedniaperizeranevap@dzd thel fend pti60 taimdlisaskend cxohdnget her

t hyl t h . A | ¢ d h i t is.wthd
rom the (uGk Hisvausr oBHeMan -3 soirReciio g R haibros e Borabemspiithef 2 one
228. Int h%()%@)?e{té’sloﬂ%z(ﬁé qédHeR t(?vaéi_}ao?toﬂ:rg strBYMAY HR2HER Pe®lERA MofPRUsE bNE

propane an ropyl’ene i s separated froma CA+ streamin line 165 havi ng
boi 15 ng pocatdlgsteealet ar theheactipn apam dhe Theth@b! fexdsteeam comprisee cugls meghanol

wi thdrawn for further recovery of bu enes. The C3 hydrocar.bon streamis
passed t o BAVIRG g?p}ifﬁgile?fﬁV}téWéh@ﬁﬂ f“i’ci i# WF@Z%P?%?m%e’%/ﬁ] @8 BRPL % Sﬁheﬁﬁleg h
purity propyl il aduGitearis QGnPAIRN inlHAMdRRd FRlcHoR 96kt er RIS Sa&oni- N
line 166 froma propane streamin line 169. According to the present

i nvent i on, zeohitic smtdystl apant ppsratixfe pressyse raff 209 tond @ rkPet (38atn P psia) and a

temperature of 450° to 480°C to produce a reactor effluent stream comprising an equal

20 amount of ethylene and propylene. The prior art scheme requires an overall energy input
of 150 gloules (giga-Joules) per hour and for comparison purposes is shown as with
relative energy requirement for the conventionally operated single column quench

scheme as a value of 1.0.

-18-



line 171 is enployed to heat the propane/propylene splitter reboiler 230,
or product heat -17 WO 03/104170 PCT/US02/ 18713 exchanger, thereby
cool i ng tWe oBho41do porti on of the purified water stream toPprasodes7ihe
cooled purified water streamin |ine 172. EXAMPLES Exanple |I 5 Colum A of
Tabl e 1 shows the key process heat exchangers and specific energy inputs
to a prior art conplex which uses a single stage quench tower in the
production of 1.2 netric tonnes per]éﬂghﬂﬂo light olefins by the

ol ude a1 ocd pREREI AR et Gonards Al ARy iy he IIENCC i ¢

stripped waste water streans; [an I nteycool e whi chBexchanges hegt 10
bet ween the pr eheat ed feedstream and the redircul ated quehqbsﬁgwueg@ﬁtons

stream an aﬁ@zﬁ%&cﬁﬁﬁg& eat r \A/r}jr%}&lz%changesTWeﬁtag@ith t he ctor
The

effluent. eat 1 nput to the rocess inc¢l udeQuendheed y
vapori ze Hhefeed “'LE' Hegt heat TM..ah;(?—: —w-th—t alpn?qggﬁ&msgr
ef fl uent; grqcé@()[{%‘ttrEWéPg‘?rebm | er which supplies heat for the separ atijon

of oxygenBetBgfromthe quench tower hottong stream and, |heat recovered
from the useFasl Pre-héaterat al yst [cbol er in the |Ofdction zonel OPhe met hanol
f eedst r eam clgpedotegQuentie netlhianol  havi ng |82 wei ght per ceode met hanol |and
18 wei ght| pergp&iBot@ben. |n the prior art s¢hene, the met hanol feedst rleam

i's conver Fedid.Adbhdd} 01 Z€0 T Eaghidn ZONE 0Vehpd SAPO 34 hply zeolitic
cat al yst dr?‘ééd‘ﬁﬁ"é Eét”lﬂ PTESSy € of 200 t0o “5@) KI-’a (6U7 099 psia) ang a
tenmperatu o1 0 ‘-fUCC +t’) ptodtuce—a reagtor—el -Huent—stieamconprigi ng
an equal pEnerey, “puﬂmg‘ ne—and—propy-ene—The prior—aft—schere—+eqdires
an over al PEﬁffl(MﬁPpB%ﬁTt ()f 1 gloul es (gi (,:lL ules) per 8dr _and for
conpar i son_pkaeddtéppers shown dslwith rel at e ener gy req iPdnent for tlhe
convent i onEbtay Eapsyydingait,Si ngl € B® urm quench 158chene as a| ¥28 ue of 1.0.| -18
WO 03/ 1041 gfbubéli¢ USO2/ 18713 TABLE 1 Rel atiye Heat Exchanger Capacity gnd

Energy | npyhefREBAve THergy® B G 1 Two- Stage 2{3{ggge Quench |0.83
Input

Example 11

5 The prior art scheme described with respect to column A of Table 1 was modified
to include the two-stage quench scheme described with reference to FIG. 3. Column B of

Table 1 shows the impact of the two-stage quench scheme with an intercooler (as

described in reference to FIG. 3.) on the individual process exchangers and the overall

energy requirements of the oxygenate conversion complex relative to the prior art scheme

10 of Example I. Although the two-stage quench scheme withA the intercooler significantly
reduces the amount of waste water to be treated, it requires a 4 percent increase in the

total energy input to the process. Thus, a 90 percent reduction in the production of waste

water is achieved, but there is no energy advantage for the change from a single column

to a two-stage quench zone.

15 Example 11T

The prior art scheme of column A was again modified to correspond to the two-
stage quench scheme of the present invention as disclosed in FIG. 2. Column C of Table

illustrates the impact of the addition of the intercondenser to the two-stage quench
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Heat Exchanger Prior Art Quench & |Intercondenser Process Heat Exchanger
Rating Feed Pre-heater 1 0.91 0.96 Intercooler (Quench 1 1.0 none Tower
Bot t ons) Wwotenegmndenser None none yes Feed Superheat er 1PCTMS02/89913 Ener gy
| nput to Process Feed Vaporizer 1 1.02 0.67 Feed Stripper 1 1.0 1.03

Total Energy Input, 149 155 125 Joule/hr Total Relative Energy 1 1.04 0.83
| nput Exanple Il 5 The prior art scheme described with respect to colum A
of Tabl e 1schemenbag addidon eHthe wetpisardanser to ke ragfasqauaneh seiemershiseectheped

Porst age’ 0 SRk deast ip B e b pltlbfor, SO Cdiltor FRAR in°h AdlE

t wo- st age escripbed Th reference to

FIG 3.) obvdrlie chdigd) etfitlialt 6266 SEs shoshrabgardnpatséhef theesridrlart shemg)in
requi renents of the oxygenate conversion conplex relative to the prior art

schere 10 efluBRaipné thatloﬁdthmr@wttimnv%a%op jeg fuEHeN” 3T rRave i iRl
i ntegcool e ' t - f
o+ St r oo B ety BAES S SRS ot Sl & B 16 05

Thus, a 90aPEbE et sdhetheClidim thentwdistagy qakdichi wherné widstie imaterdehseralthiseved,
but there is no_energy advantage for the change froma single colum_ to a
t wo- st age belsied theg medortion pk ship pdvaniage ih @chypywy b psing beghmscoreredofromntha. was

agai n nodi fj - f esent
"vent i on 257 Sieg BRI PRAED Rk Eshiite rHEHS AUSRAT R HISRRCR Sl R oot
of the addishichnredlficddhe inatd faondanslelicat ¢ filllyy vaporist algefegdersam prididto the

10 indirect heat exchange and improves the efficiency of the indirect heat exchange between

the fully vaporized feedstream and the reactor effluent.

Example IV

The presence of water in the feedstream during the preheating, vaporizing, and

superheating steps can have a profound influence on the total energy input to the process.

15 Removal of the associated water will result in a significant improvement in the energy
efficiency of the overall complex. Table 2 shows a 50 percent energy advantage in the

relative energy input between the process of the present invention for an essentially pure

methanol feed (99.85 percent methanol) in column D over the prior art single quench

column scheme as shown in column A. In order to achieve this advantage, the size of the

20 intercondenser increases to more than twice the capacity of the intercondenser in column
C of Table 1. Thus, there is an advantage to limit the amount of water in the crude

methanol in the feedstream to a value between 0.001 and 30 weight percent to achieve

the benefit of the present invention over the prior art.
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Example V

The present invention’s use of the intercondenser decouples the drag stream and
purified water recycle to the first stage quench tower. A comparison of the schemes of
the present invention (B-D corresponding to the columns B-D in Tables 1 and 2) with the
single stage quench tower (A) of the prior art is shown in Table 3 to illustrate the drag
stream. In Table 3, the relative flow rates are expressed in weight fractions of the reactor
effluent flow. The pumparound in the single stage quench tower and in the ﬁrst stage
10 quench tower ranged from 4:1 to 6:1. The drag stream withdrawal from the two-stage
quench zone ranged from 0.04 to 0.05. In Cases B, C, and D, the stripped water now can
be upgraded to boiler feed water quality because the higher boiling contaminants have

been removed in the drag stream.
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Rating Feed Pre-heater 1 0.83 Intercooler (Quench 1 none Tower Bottons)
I nt ercondenser none yes Feed Superheater 1 0.07 Energy Input to Process
Feed VapowpDagnofi7®. 19 Feed Stripper 1 0.96 Total EnergyPCRAS02/18749 73. 2
Joul e/ hr Total Relative Energy 1 0.49 |Input Exanple V The present
invention's use of the intercondenser decouples the drag streamand 5
purified water recycle to the first stage quench tower. A conparison of the
schenmes of the present invention (B-D. carresponding to the colums B-D in
Tables 1 and 2) with the single sta@éﬂ%ﬁch tower (A) of the prior art is
shown in Table 3 to illustrate the drag stream 1n Table 3, the relative
flow rates are expressed i rCompgrisorofeapasiy/IpwiRales eactor  ef fl uent fl ow.
The punparound in the JSheweasWejghtrastinn véBepctandiflnenthe first stage 10
guench tower ranged—from4 1 to 617 The drag stream w thidrawal |fromt he
two- stage quench zone ranged from 0. 044t o 0.0B. In caseqd BPcC, |and D, the
stripped watef_nNow C be upgraded ffo boiller feed water |qguakjty because

t he hi gher bo Bieﬂﬁf%ﬁga?ﬁtnants have bzen ren@ved inith d@g% gtream -21

WD 03/104170 Dﬁﬁlﬁ?g%ﬁg‘}ﬂg;ﬂ“&%ﬁ Conpar| san. of| Ggpgcit yd gk ow Rates

(Shown as Wi action a Effluent) A B C D Reaetoer{Effluent 1

11 0.84 PurlQwedchgloWer Panfpairstindt pges- -| 0. 66 0. 346 5
Drag Stream — 0.05 0.05 0.04
Overhead to Prod Separator — 0.95 1.01 1.15

Vapor From Water Stripper 0.09 0.10 0.10 0.08

Stripped Water 0.60 0.54 0.54 0.47
Separator Overhead Product 0.39 0.39 0.39 0.40
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Quench Tower Punparound 6 6 6 5 Drag Stream- 0.05 0.05 0.04 Overhead to
Prod Separator - 0.95 1.01 1.15 Vapor From Water Stripper 0.09 0.10 0.10
0.08 Strwppadodaier 0.60 0.54 0.54 0.47 Separator Over head/UBppires 0. 39
0.39 0.39 0.40 -22 WO 03/104170 PCT/US02/18713 dCdains: 1. A process using
a two-stage quench for recovering heat and renoving inpurities froma
reactor effluent streamw thdrawn froma fluidized exotherm c reaction
zone, said process conprising: 5 a) passing a preheated feedstream

conpri si ngClaimoxygenate to an intercooler to at |east partially vaporize

t he preheated feedstream by indirect heat exchange to provide a partially

vapori zed feedsire b ass r e : a
feed vapori zer i'o &%F%f)es%?é{% aq@&’ P%teaﬁgaﬂega}l ?f?ly\?gc%gl?&r%’g(]j\%%ee s'ltfr?rg(g%ﬁgo
provi de a wafeiibd 88m dRadieeeBis@aiean wiliissim Gotdelvidied ez eflefee dsictieam t o

a feed side of a feed superheater having a feed side and an effluent side
to raise tmemybmoz@sd cp@ptigifgeam t o conversion conditions by i ndi rect

heat _exchange w re LV Sal ¢4
foedbt roam 15 4 paul B 5 Rrud HelfRbat LTS P LRH e S IREECIPRL
exothermc r eactl @ﬂleégtr}%maﬂy V2poMed the Piclwatedi feédatrsam et mdheerceheatcemhaagm ng
t he superheated feedstream w th a particulate catalyst to at | east

partially convert i@ H@V&W@ﬁ%l 9@"“@“0@%3@‘% react or effl uent stream
conprising 1100 QhetiNne ARMI LRzl BBl £ALAIXE vRRHELCIPSIFO ©)

passi ng the react 15 |"Ue o t he e ent 5|

superheater to ceaporife th@apztrﬁallﬁffrdpmﬁled sfaedsireato qorcprmdée aadeapqnmacﬂleat ed
vapor effluent stream f) passing the desuperheated vapor effluent stream
to BOfirst stage deadsireAiof a two-stage quench zone and recovering an

overhead str ean,C %g&'iﬁgfhg Qfals(;}?zed feedstream to a feed side of a feed superheater having a
feed side and an effluent side to raise the vaporized feedstream to conversion
conditions by indirect heat exchange with a reactor effluent stream to provide
a superheated feedstream;

15 d) passing the superheated feedstream to the fluidized exothermic reaction zone
at conversion conditions and therein contacting the superheated feedstream
with a particulate catalyst to at least partially convert the oxygenate to
produce the reactor effluent stream comprising light olefins, impurities, water
and catalyst particles;

20 e) passing the reactor effluent stream to the effluent side of the feed superheater
to cool the reactor effluent stream to provide a desuperheated vapor effluent
stream;

f) passing the desuperheated vapor effluent stream to a first stage section of a
two-stage quench zone and recovering an overhead stream comprising the

25 light olefins and a first stage bottoms stream comprising impurities, catalyst
particles, and water, withdrawing a first portion of the first stage bottoms
stream from the process as a drag stream, returning a second portion of the
first stage bottoms stream to an upper portion of the first stage section ,and
adding a neutralization stream to the second portion of the first stage bottoms

30 stream;

g) cooling at least a portion of the overhead stream or the second portion of the
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25 light olefins and a first stage bottons stream conprising inpurities,
catal yst particles, and water, withdrawing a first portion of the first

st age botwores/108r¢ eam from t he process as a drag stream PeTsny/mMy1an second
portion of the first stage bottons streamto an upper portion of the first
stage section and adding a neutralization streamto the second portion of
the first stage bottons 30 stream g) cooling at |east a portion of the
over head stream orbotthmssteamdy patirschexchangerheat with thepyehesterpiegdatream in an

PCT/ US02/ 18713 battons, stream by indirect exchange heat with the preheated
feedstreamin an PEEPEGol er;: h) passing the overhead streamto a second

stage section ofy) thgikyhevediRadlstenghto Zeend Sageveatiad 6f thbewd s@h¢ qodrehi ns
and water to provide a vapor product stream 5 conprising |ight olefins and

a purified water <onetmseparat the)lighbelafing sl weter taRiOVIe BorapPLProgrctsHeam

purified water streamio t.h pper [l I stage section. 2.
The process of cl aﬁompfswgé]rgzlfhﬁeﬁﬂsemf)cﬁ%éd}r%geglo‘&%wil%&g%’|51'r§1’ercondenser t hat

cools a portiop aihifs aVRENEIIridn EFane birificidwiter strdagpto thxofmngertiontdf t he
preheated 10 feedstream a second portion of the purified water streamis

cool ed in a produdhe fitsistaggedstinger to provide a cool ed purified water
stream and the.copl ed purified t.er . 1.S..1:
O@WCPIQE%@ 8;‘ (S)lg.lé’lil i’lho%vherg;piﬁf{@?éﬁdoﬁer i§bH ?IRQ‘IQO]SC%H%H \%{%615

portion of the dec n. process of clarm rein the

i ntercool ep g&ﬂbﬁ GF PR toverhe@d suembeyt @diectshesaendhyngenhitheche hpealteated
exchange with the preheated feedstream_ 15 4. The proceois of ang of . cl ai s
1 t hPough Seodkfesasi,re seopad povipnost treousifiedrvaer stgftis Qalehm pasedist pgaty
wat er stri r_col.um to p i 2 i r h : to
provi de o FRgrge o pey B e Rl Nt ST Y BicTERa PLERAThARS

f eedst r eamydpaank RALIER thaatupper poaigeofithd fecohdsthggidctiopuri fied water stream
to produce the preheated feedstream 20, 5, rocess any 0% clains 1 -4

wherein the oxygenbepieetssf slam fevhageig) the 1%‘?11-’&?@ T OcohBIEon 8 ﬂwgrlgo,tto.ms

o cenes (SSRSRERINE IbUER I AR IRk e it ol commrise

of gkainms 1- 5 wheTla probéie quinyfdfethinatlethretgheh mheosipri megon of the purified
water stream passes to a water stripper column to provide a water stripper overhead
stream and to provide a highly purified water stream and a feed preheater preheats a
feedstream by indirect heat exchange with the highly purified water stream to produce the
preheated feedstream. ‘

20 5. The process any of claims 1 ~4 wherein the oxygenate comprises methanol,
higher alcohols, ethers, aldehydes, ketones and mixtures thereof and the light olefins
comprise ethylene, propylene, butylenes, and mixtures thereof.

6. The process of any of claims 1- 5 wherein the purified water stream comprises
less than 10,000 ppm-wt oxygenates and the highly purified water stream comprises less

25 than 500 ppm oxygenates.

7. The process of any of claims 1-6 wherein the drag stream comprises less than
15 weight percent of a total recovered water stream comprising the drag stream and the
highly purified water stream.

8. The process of any of claims 1-7 wherein the impurities comprise ethers,

30 alcohols, aldehydes, organic acids and mixtures thereof.

9. The process of any of claims 1-8 wherein the feedstream comprises up to 30

volume percent water.
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| ess than 10,000 ppm w oxygenates and the highly purified water stream
conprises less 25 than 500 ppm oxygenates. 7. The process of any of clains
1- 6 wher eWwp Bhet1dr ag stream conprises | ess than 15 wei ghtCparsosm71df a
total recovered water stream conprising the drag streamand the highly
purified water stream 8. The process of any of clains 1-7 wherein the
inmpurities conprise ethers, 30 alcohols, aldehydes, organic acids and

m xt ures t her ebl.. The praeespob ey ofgiaimsyl of epmapiEng pessiietsi yrpphgroduct

f eedstream conpri ses .up .o 30 vol er A - 24:

PCT/ US02/ T854% 1 130.%21“]:?’1(8la PHERLS CS?lg%{n%?g of Srgﬂgaxge‘é‘@ogi}l_e "% géo&ﬁé}?rzggé #gé%ggasi ng
the vapor BpARYE plviRadbiopyRnd pasdubofRhinoRheroinethe eshpilestorgpréses at least a
propane- propyl ene splitter zone having a reboiler to provide q prgq¥lene

product stposizen oftibe prasiuetaeat exsbiangsr beBgdiepied dydndiresh sxchanged PeiligA %5114 he
product heat..exchanger being heated by indirect exchange a portion of the
5 pfru?ji fi ed’“%get%?’ag"tr%ﬁ%?ﬁ?‘ -25
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