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propylene, such as C4+ components (olefinic and aliphatic) as well as multiply

unsaturated components such as acetylene, methyl acetylene and propadiene.
Oxygenate compounds such as alcohols, aldehydes, ketones, esters, acids and
ethers in the C1 to C6 range as well as trace quantities of aromatic compounds
may also be formed in MTO reactors or in MTO effluent processing.
Additionally, a small amount of oxygenate from the feedstock, e.g., methanol
and/or dimethyl ether (“DME”), can pass through the MTO reactor with the
product effluent without being converted to desired product. As a result of
oxygenate synthesis and/or oxygenate “pass through” in an MTO reactor system,

the effluent from an MTO reactor can contain undesirably high concentrations of
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[0009] In one embodiment, the invention is a process for removing
dimethyl ether from an olefin-containing effluent stream. In this embodiment, an
effluent stream is provided, which comprises ethane, ethylene, propane, propylene
and dimethyl ether. The effluent stream contacts an oxygenate removal medium

in an oxygenate removal unit under conditions effective to form a first overhead
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The Initial Effluent Stream

[013] The initial effluent stream may be derived from a variety of

sources. For example, in one embodiment, the initial effluent stream is derived
from a product effluent of a reaction selected from the group consisting of an
olefin interconversion reaction, an oxygenate to olefin (OTO) reaction, an
oxygenate to gasoline conversion reaction, malaeic anhydride formulation, vapor

phase methanol synthesis, phthalic anhydride formulation, a Fischer Tropsch



derived froman effluent stream of an MIO reaction

system [014] Although the igitial effluent stream can
wbeooderioved from any conventional source that PODUS2008015793

et hane, ethyl ene, propylene and DVE, the invention is

particularly suited to renoving DVE and ot her

%é/(gi%ﬁ aérﬁsanfzfciaﬂbﬁfhlé Rortduddtionf Preferablys thedaitaefflusedtream is
froman OTO process or, particularly, froman MO

piw&e@ﬁommﬂwm siserm oo RLFPRCAT YRR | nvent i on, an
E o 2l e AdaRtn Stk SRMla CthAR! AafMEad Delfdrlved deebiO By

oduct nt St ream 0 a reaction syst em
Vdoay itidnaln seutyd el t @nfaiesd sthawk c{th)}’ibxm;tmolaylmd endJIRME the

el pera oSG e 15 o,
[ 8}}@ efifuelfl Qtréz{?ﬁ%?a%ﬁ{ e GTOdMesss %rPﬁ%b'&lﬁrl¥ %?lrf an

uent stream i ncl udes a m nor anmount o
cMifffo peretss. ( Thed, iin coscenabddphenti Qf)thlmerMIQm, @n ingial effluent

et hane, eth ane an

Ao BT P SINLE 8 5 TG BURtighe TP BfEamofia reaction
hy(ic80 Yherdi® bl aﬂﬁenﬁ@ IFA8t0B10 BSthele a ntd¢dalud swvéi Xéatdkglst under
acetyl ene, acetyl ene and propadi ene.

nesmd]tions pffc@wgy@f@m light ofeSpsrian descRibed Hi Mpi| de@ﬂlfl?eﬂﬂé’ht

mfroma y
S et o TABIN S Qe BlsAResta ragergllyge sream,
FwBidh €inSluli¢d bShinat amoane op rtaeessnfonentd e(biaﬁnnglchahphanc) in
initial effluent streamcontaining elt){]ane

th
o g Eheene ME oTBAiA $1RroP ot Hut el s uent

r e
RO GRS 805 O BT of Polop B ey e R oo Cirbon

nmbhﬂa,ohcet)dewomﬁeh}ﬂ edetyleng |agﬂ tpropadfdanns , Onghhetrlimting system
r 301, i Iefmc am 302, .Li

Qe St Aoy LAk oL OBt AL A9 30 b

ein%r%ra%tau%WemQé@ﬁﬁb@mlgpz( opane, DMVE, water, a
m nor anount of C4+ conponents, and ot her hydrocarbon

am6bxygenafleumoﬁrpldin§rﬂt@$ omth@restess {o7- diting @ nigitid retBwgnt

is directe 0 r
i e cBb e Bnhs BERCTDIR Ba BRbyIE Shd diEnally Cet
ot diponeaRdidny at MIL® Reetibie syeastm oheRigsredd; enetiendbizsent. through
The condensed co onents whi ch couﬁglse

[sh@ﬁsﬁﬁﬂttp aAn RSO eacker Ak atherelp dheunisthanghyss pPRFTERdo light
q{ﬂfépﬁ% WIRYE Exg’g'gﬂ bR 3804 Q%nl-doﬁfz‘u stréAnP QOi | @fpht

condens conmponents are circulated through
| blefin@0htatniiek strearn 1392t apnmises mestbpnen cthylanee eth3sg. propglene,

S BT S oSkt B ren o G 1R ghmon
PERY b¥eBate components. The olefin-containing stream 302 is directed to a
quench tower 303 wherein the olefin-containing stream 302 is cooled and water
and other readily condensable components are condensed.
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A portion of the condensed components are circulated through line 305 back to

the top of the quench tower 303. The line 305 contains a cooling unit, e.g., heat
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05&1‘ bidpgRAL, E}Jrégeﬁglrﬁﬁle %aﬂ%)%zed AHBRCIVE) wWailaahe Cat fseedm 311
conpressed stream 3 or C3- stream 310. That is,

angm:uﬁs mhmgjeriey v64he Capraompoasitss embutAsseButyleneahiytadigne,

ki 30 SPGB gl Tt

SEN®Y at i on WURiiididHdd 2dleXhinitipr @fﬁ&aﬁ&deaﬁ gk dmﬁmeldrheFelg asa
1 and Fig. 2, and as described jn deéw bel, ow. [ 020]
Theeagb pgrBainingohmsthy] gder PME)) ethine; g leng @ FrRaiane: Thus

n% Qf" the following streams can be characterized as the initial effluent stream
according to the present invention: the olefin-containing stream 302, quench
overhead stream 306, compressed stream 308 or C3- stream 310. That is, any of
these streams, preferably compressed stream 308 or C3- stream 310, optionally is
the initial effluent stream 100/200 that is directed to the first separation unit
101/201 and processed as shown in Fig. 1 and Fig. 2, and as described in detail

below.



described. The initial effluent stream contains

et hane, ethyl ene, propylene @gnd DME. I n one enbodi nent
wobossheroekenpl ary separati on process, the initprel/Uus2004/015793

effluent streamthat is provided conprises not greater

t han about 50 wei ght percent DME, not greater than

3@9@ 20 W@E%NEBQS& Ve RAtialdBRlAl dean al0URow Obe

ht percent or not greater than about 5 weight
p@sma DNie in@ial cefflmen stréam cmmsc:ﬂmer ethyleael preBYleRtand

ffl t
JaM5: da e emBptimsbe F 5 b P B AEHE i Bfuent
Sdtfe@RAThAQE bR viked&onlpieést na [pedater 1Rk mpmcwaghaperbaaﬂIME
about 500 wppm DVE, or at |east about 1,000

Ifot gheatdrthan ahioup R Weight perceaidMEs ngbeicgiss tffaP\cAﬂgP&‘nl‘bi’@ght
Oé]e[rciengﬂjl\g ,f{nj 24 g?geﬁéretﬂhn LhSut %e{gﬂgpggéﬁtﬁm OR cbi8e, for

uent Feam may be c y hi gher,
PEMHE elbérdrgoved frbra thy Qitislacffluent stiesme mmpemawgblatamum

oxyéfhgapﬁs%egg P GenaTos B prons g efieEta iRttty leas
r % 2%(?kbwgﬁﬂCBME of 154@? aBB 380 b shrh BMEOof R€least about 1,000

onversion apparatus. In thi s enbodi ment,
t'hppmnlDMEaI B e inetl @ﬂumﬁrstrc@m. isrierived diom an QT RpeeMTO

th 1000 th 5
SR AR, RS S W T By e Ry
C@dﬁsﬂ%raﬁfﬁﬁl@"er t heaiculary 12 tle QTG Ractngb)isteperopertes at an

DMVE, based on the tot al %ht of the |n|t|al effl%llﬁgnb
sexygamate ASnVgEBen RErcentpge Oﬁ/\m WRen FRout &3 (weight psrrent angyabout

%’ %Vel%ecf? ég-ge%fa?erd L& quﬁar & waEAhbf Qfle %xég&ﬁf@?&? S Sthe

ream vol ume pércent
Mymmarlﬁtﬂpbonvapbn apparainas ﬁdtlmlemlbmhmemtathe\xmhaﬂrﬂﬂmnt alrgam

ggﬂr}p@g@ﬁg@n@sﬁrﬁ&ef ForlODY SVRpTacBet, (it d SPR i Tore than
%660”@?& ttmt 6409 Pﬁr\‘ll ORE.COME ROSls &p tlloﬁﬁﬁ} can be

out per cent e ene. Preferably,
p gmmed ﬂﬂm 1rﬂ t21 Qabr bt')fw'angﬂtpemen@aME: daadi aetbeftotahweishief the

ercent, et hyl ene t{.0 _abput 75,we {, k
o P efbienPSieao A i FG T 1 B RRe iy TP, ARG F Bl e
t BasRP QU hE QoME wetiliht RET AL BSmpeHedis@ss spécefiear ﬁfﬁam f Sﬁ'ﬁilarly,
about 35 wei ght percent to about 50 wei ght perc

et'tRjumpeerent.t EVABMOTaNHowspDT drfybatednon dkg &ofal V?]H@e of all

initial t optionally conprises at |east
abJUroB" 1n6§$&6%$%:%n?m at | east about 10 wei ght

PEOAENt , Or IrRdndtie@gibabiodnt @Dthesnghtiveprocesss the initial effluent

:;&Pgalg: Rl@?at [Slg rzé]gyﬁld?ch ggr?lg)gs%r @e)t\n,‘]téggl r{)Eout 25t \Qgi g{ltn Ip'f::rlcgrllt ethylene.

Preferably, the provided initial effluent stream comprises from about 25 weight
percent ethylene to about 75 weight percent ethylene, more preferably from about
30 weight percent to about 60 weight percent, and most preferably from about 35
weight percent to about 50 weight percent ethylene. In terms of lower range
limitations, the initial effluent stream optionally comprises at least about 5 weight
percent, at least about 10 weight percent, or at least about 20 weight percent

ethylene.



al so conprises at |east about 20 wei ght percent
propyl ene. Preferably, the provided initial effluent
wosois@arrconpri ses from about 20 wei ght per cenPCT/US2004/015793
propyl ene to about 70 wei ght percent propylene, nore
preferably from about 25 wei ght percent to about 50
weD22]t per c dntanpthepsthbsdiment chenfiial pffkicet Al thaoinprovided
about 30 weight, percent to about 40 wei ght percent
pragsﬁywﬁ%r}seﬁ relt Ispshsabopt | eFiERt ReFeent mocoalep%ns?re:fl%blya the
| iréviadd Mftfal BERMEnSh8RMoRLBEA! Phh ¥b&RMB & hEfRSHy1
abryout1 5 1vveiaght per cgnt, ?r’{gre pr ef er abl y‘%taﬁggécte g‘go‘%ﬁme
100 wbpeth70 peaight merceah gropydene pmefe pedferpblat fromastoun 26 uweight

[ ercen ropyl ene., [02 I n .anot her. enpodi ment
opeftith: BboFi0 BERRY P ERG pldrSithe; oS R rpRlRyrom about 30
S twetghi pegdth Bt sbduo 4 wéibd ﬁ@di@elﬁ@)%@ﬂéﬂ@y' BN®rms of lower range
Desirably, the initial effluent streamcontains at

| digaifatigns ihe moiaheffignt siepmanelceabhy sunrrisenat loass phowdeweight
P ~ I ; . . ¢

ik Ehehlo pietd il FlLYSOLBLEERIC B By
etiénpt shoat dhdejphopsrtaneropyisnhe. pref erably from about 55

| ght percent to about 90 wejght_percent ethylene and .
\Sﬁ | ene, ahEHDS: © %‘F‘E’F%F’g/%ﬁ Q&%B@B?V%@rﬂ?@sﬁ Hbe initial

PRERRAF strBarR RQtaiko b¥@I S1cRETRE € initi
propyl ene. [024]allt I's degier abl enérﬁg?g%iqu?sgeﬁlgééhe tmitial
i gffiyeat stefafr crmtains atrleastnabout t5Qi weiglat peedeat Ethgleye hndvpropylene.

[ . of h f bl .
cOREEPhAMCRiGY Fhuah SuehhRoRhas st SPUTE asigt ppwent o
| abdutals wéibhiUgditens iR fdie GATRoHBsheN Blord pRAr M1y AN about 55

about 4 weight percent ethane, nore preferably not
gieeaghd perqeah taugbert %) wesigith tpeprent ettyleae andepropylgnerand most
p I r t oyt I.ah er cent
DPRSEE 2o ol @ S MR RO Sl B e an
i prapy&neef f | uent stream conpri ses at | east about 0.1

Lght percent, at |east about 0.5 weight percent, or.
\gﬁb ast abduis degirgile the pravified gpiigh gfflyepb siyeam congains a

a|r§l9tix_qﬁ3}$i&@@rﬁeﬁtfh@fon@%tﬂaﬂ&?r@f*eraﬁgA s c?ﬁcfeﬁﬂg?ion of et?ane

contains a relatively | ow concentration of propane, I
athan Pepdner alrieferatiipethe niitinbeffletritl sieatn cprses ootgrease than

n reater. than .about 5 wei ght .percent propane, nhot .
o Fhol e RbEhr baREY U PolCo Ry O Bsalh SRR o weight
g?e@hﬁr cthil@) 2AQOMbst3preRirally MRr&edbr RaAPMYt J WeibRY PBrcent
of lower range limtations, the initial effluent

sethanen Bpiermanaf loyves senesi limitations,che ining affluant stwednglsomprises

P&l fGAaboft 0.'1%&%11@8&%11@ at51e\§§ia%g{1t 8.%%%8%5‘(’ pgr{:enq‘,t or at least
about 1.0 weight percent ethane.
[025] It is also desirable that the initial effluent stream contains a
relatively low concentration of propané, if any. Preferably, the initial effluent
stream comprises not greater than about 5 weight percent propane, not greater
than about 4 weight percent propane, or not greater than about 3 weight percent
propane. In terms of lower range limitations, the initial effluent stream optionally
contains at least about 0.1 weight percent, at least about 0.5 weight percent, or at

least about 1.0 weight percent propane.



| east about 1.0 wei ght percent propane.[026] The
initial effluent stream al solé)pti onal ly contai ns one
woroBpi®m7Df acetyl ene, and C4+ conmponents. |f POEUS2004/015793

initial effluent stream contains acetyl ene, the

initial effluent streamoptionally contains |ess than

laz%] 150 \A%g]iniﬁglse?ﬂﬁgﬁ@tréo I 8R iohﬁgﬁcot 0 grpe HPRB%e of
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aaedtylefd) eantl €, wcodfpohengr Ifrthe ditibli effihait isesm cbit@ins acetylene,
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arinit! effipspigtream qpaiguallygnmtaingless tham abous 1 56 wppa dgss than
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optppanadetylenes bietotras efilawer Cangehlyrditativas bihnsnitindeffent stream

ol ef.in CA+. conponent s ol | ectivel The_initial

o POy G A Bt o 0y wimpiEasl Abautths vbaib g suast
Wab&Itt.PeppRANcetyldRke THeahidih P&XiYiehte®Rarh 1 be 3REVEssediccording
wei ght percent, and nost preferably | ess than about 15

W dh pprserfeinvertion esigpeliens slepletesino€st dwdiocarhage and Cat
i et at ini tial. effl St i |
o SRR 28 Forfrd] KBhay Bl CRRE BHACEMRR, LPARL pleterably
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per cgg&t CA+ conponents. The jnitial effluent stream

oYL REFSEnb oFdamest PEGrabINaless han Ayt wey greieh epesest Cat
| €5mpbi. AR Uenms WRIODL: PAGE AMhitaths. ARSiniNALARAN strbam
al e uent

wel ght percent C4+ olefins. "The 1niti

soptemllyponteimalat least @howti Inseigbtysrecngat kbstubodt. Owerghighercent,
per cent ess, t han about 0.5 wei ght percent.. or_Jless

PG ° Tt bou 10 WaIeyhBotben Gk oRpbryly A nuiipCemug pyream
Adglidhadyalohdainst 186 thah tabékt BS felbBNberRbAte it MY dbaGt §Gfeight
a mnor anmount of other conponents such as nethyl
apercgntene lessrtbpnabeniel werght pegpent Eatiwlefms. uthel imtiale¢ffluent

"1.i.agh 1ds n nent vVin nor el ilin
o RS TR IRAREI R 104l IohRRhlDoes Rkl ol 05
meveiRtit @erceriNoreis&Tharaabout 0.9 tweddhtlpe@bit @AdRydrocdrbiss

net hane, carbon. nonoxi de, and hydrogen. The initia

eflf37ent st Additionallyeths, it sefflugric siFeh gnaso ipqlede a minor
. . ti . ' .
Tagl%ﬁﬂtt of diYe? Bbih Qne%&l R e ﬁét%&gg%eﬁil&%f Eﬁ)@éﬁh‘éﬁ? Ind Hgl'l’t ends.

wel ght percent, less t
péysased herein, flezhs endsd meabocaimhn@its\hevigp t noemaldwiling pptint less

ds. ., The_ Lnitial . effl t st ti | .ont ai
" g i 1505 S anet o arroae: ArSemplaty FtRyieht ends
0.1k GkHthaRe! &fbn mBhodi&S dnd RMylto@A0 Uthelinit\WE bRkt stream to

percent nmethane. In terms of |'ower range |limtations,
t Be nregassed acsprdingte the preasntolvensioal dgtioneHy mioningt less than

wdr 3 B SR et sl Herb AP O w8, g ethgn bou
perodemdightipghienelight ends)€The initial effluent stream optionally contains less
than about 1.0 weight percent, less than about 0.5 weight percent, or less than
about 0.1 weight percent methane. In terms of lower range limitations, the initial
effluent stream optionally contains at least about 0.001 weight percent, at least
0.005 weight percent, at least 0.01 or at least 0.10 weight percent light ends. The
initial effluent stream optionally contains at least about 0.001 weight percent, at

least 0.005 weight percent, at least 0.01 or at least 0.10 weight percent methane.



initial effluent streamoptionally contains at | east

about 0.001 weight percent, at |east 0.005 weight
w@esosentoy1 at | east 0.01 or at 'l east 0.10 wei gheCpesmentisros

met hane. The initial effluent streamoptionally

cont ai ns | ess than about 0. 01 wei ght percent, | ess

t n. 05 vve| er cent ess than about
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Stpeeain canleast SaboQD LGN oﬁcalrrele@rrmbbtu (D)fOIW&teeght ;Wtzé@t carbon
that is present in the provided initial effluent
stWe¥idehoul d be at a concentration sufficiently |ow
Syeis)t hat 2 TReRRVIIA WRILEARIASArd® (il iR dht Bffount
t he separation process. This Is partlc y 1 nportant
W€ water.d Védter thattts prescnthmtht: pravided) 1mtnsd)eﬁlue$1t stseath shoutdlee at

i nventi r oc nce arate ase. forned

| B ERbenfRbE SEYTRFeni15 RN i TR Shielf s PR Sasatf Jormed
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packing are preferred at hi gher concentrations of

waekimn havingeraygahused do thennventive pmpssrm sipee & senpsate watepiplase
u e t effluent, stre
Cg%rﬁlcegﬁ gﬁentré\gs wli R‘F%ﬁg%‘&) ?rgrrxlsaf?l i z}dlﬂieexrgrraowetélg Oto eaalntray
| MistilRatiosfdoluneit halifige patidentadd Preferedd ar Bgher cbkRAtrations of
about 15, 000 wppm wat er, not greater than about 10, 000
WOBHATvRIRGS Such g colram mall nphhﬁvestrqyeoo Welhireaparate wateh ghases.
g"l?t@tlﬁﬁlaf AL tdant AR %i’tﬁﬁﬂk&iﬁé & ater] "B hgﬁglfgalthe prov1ded
effluent streamoptionally contailns at F8ast ab
vvyitptmlv\a’ﬂecnt smteamemltamﬁomtt gr2@temipam abatl'eftS 06d Wp@aBtWater not

gg%a 9 %gg{ ﬂg@@r e?:lt? ag%%é&% %ngfwater or not

VeHatsh tH¥s Rb&id], ¥éd Sip Yﬂh%tét ePhe iRAR effficA @tream optionally
ertbodi nent of the pr esent invention, the initial

efontaiaptat éftatstedmut: dﬁt\amm veateroﬂy tp@staat@ut dfrovpim iveadidruat least
in ra order .reno S
Aoty s viton? RARESS 100 b3 1ol St 00 FeaROfBBut 200 wppm

c&mimnents cont ai ned therel n. Anon-limting |ist of
non DMVE oxygenate co onents that may be present in
e (sl Water Wash Steas hyl et hyl
1(52?] et ha n% eﬁ%ﬁ étﬁ]%lf th@%?és'eﬁt ﬂt%l‘ftlonpréﬁ)@ iRk Cefrluent
, ethanal, butanal, propan acet
b streamo nenta@s pna 1ok pgEmate, rerhomﬂt thgdiu-ipenfiah esparagiod umitihydrder

. The r lting . .
acr:eenttc?\}eesome, epre%?a%l}tl a I%ajorlty, of the non-DME oxygenate components

contained therein. A non-limiting list of non-DME oxygenate components that
may be present in the initial effluent stream includes: methyl ethyl ether, ethanol,
isopropanol, acetic acid, propionic acid, ethanal, butanal, propanal, acetone, 2-
butanone, 2-pentanone, 4-methyl-2-pentanone and methyl acetate. The resulting
oxygenate depleted stream (which preferably contains some amount of DME) is
then directed to a water wash unit, wherein residual oxygenate removal medium

and additional non-DME oxygenates are removed therefrom. The remaining



oxygenat e depl eted stream (which preferably contains
some anmount of DME) is then directed to a water wash
wainios/o1her ei n resi dual oxygenate renoval nedi POT/ERDN0N4/015793
addi ti onal non- DVE oxygenates are renoved therefrom
The remai ni ngconponents in the resulting water washed
Oeohonale ifeR! BdsBfing! WaRMwWAkIRdl HEEcRROepleRd stream are then
prefer g%?)} wth a m%ur ality of separati og_ devices, . .
esegaratedi piefdritly i with colplurality af sepasetions davipes, creg ajdistillation
bel ow. [030] Accordi.r Q_one enbodi nent of the
FORLBD ["f aWé%f‘?cglﬁ,d%gﬁfgqeﬁos‘}" stream e.g., the initial
efoBbpent stAeaiding QbPsres erfbodiEnt of e preseithinh emnandfirst
propylene is directed to a first _s,epgg%iﬁo unit, The d
f streamn, sepathatinigial effluentstesey LEMpriseg [rthagpuphylene an
dS3) is! I WRARAATHS QAT L MR disit H@ferabl
tﬁébg?ﬁegﬁg?reget%ﬁ %ggé,ts racr)%z/bﬁéﬁe; and roptg?i) onal 'y phdferably
pis apeash caheirodeszamed yd form, a Arstowerhéadstrefpotcompsising thaethane,

conpri sing maj ofity of the non- 0 enat es .an t
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t ffeafMoniptisited HEBrify SFthé Héh-DMS bxyiRRaEAADR 1653t & pbi@ion of
the first overhead stream [031] A non-limting list
othe &MEp| Qptipnabky gemajodty efthe BIM B yighsd ifrpe Ist separation
al CE%’ hsf gm nﬁsd rrgi des, nitriles, heterocyclic

nfR! 3 f IS AV “®Bpounds, or a combi nation of any
0f03‘lpe pr ecgOhdBlimAidgh ¢ist GOreabyiglare oxlygalatd semeval mediums

pol yhydri c_al cohol s can be used as the oxygenate ..
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' i ncl yd 0 , ol & .
SRR, WRaEMIRICLY o) A, pREORSED, gk bR
eflbeivdd anpoighydticedlbatodd eani be psedr dsethb anpgamtengmoval medium.

hindered cyclic_am nes, acetopitrile, .
nﬁméq ByHERIFS @5 STl V) QRS dncluglegmethanol, ethanol,
ggfgphﬁ@t LRPRNd Qﬁ_fcsﬂfdietflﬁgxt?&h gl-gf@ol(? Rl @tHYlche St R RttaAblamine,

ee of effectiveness, the oxygenate renbval nedium
opiethenelhinyneg o trieglanslaiming, n din etvglie apwrashi pegtonitrile, n-

ts., For,. L. { di
TGRSR eisn st e dp antidy, SHSSF0FaRobgTBYSE U0 T
PRIRENt  OXYPENGfihin I £ ¥OYAANtIAE depiide CEMpiiagivesess, the oxygenate

Optionally, the oxygenate renoval nedi um contai ns at
| eeravahpsdung epw%mcowrr@eﬁ%w, nogroxygarate ahwyping yomponents.

OB A0S0l A1 Ot W00 6 s

mesli I0norcsnes phitrptdennsx ygeyate eerpoved eredih cdmpdnents. Optionally,

gﬁé?q%gg%}%ée:ﬁ%\//gi{m g{rij,qrgn?ﬁcl)]{l z{til%aésfc’ al%rlllt ggiupe?gh% lf)(e:ltzzer?t? at least
about 95 weight percent, or at least about 98 weight percent oxygenate removal
medium. Lower oxygenate removal medium concentrations may be preferred if
the oxygenate removal medium comprises an amine such as diethanolamine or
acetyl-nitrile.
[033] In one embodiment of the invention, the oxygenate removal
medium is added to the first separation unit in an amount sufficient to

substantially reduce non-DME oxygenate content. It is preferred that the

oxygenate removal medium be added to the vessel at a molar ratio of oxygenate



[033] In one enbodi nent of the invention, the

oxygenate renoval nediumis ded to the first
wa@e@anatoron unit in an anount sufficient to  PCT/US2004/015793

substantially reduce non- DVE oxygenate content. It is

preferred that the oxygenate rermval medi um be added
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efokyupate sdri@aM hedivas Aed Wité Ns erb%ughseerylgeﬁ@ie%nu (816 kg-
renmoval nmedium a nmpjority of the DME wll be renoved

t ele¥dm wi th the bottons stream It is preferred

h th r t he DI\/E

SISt o dhift MR Sbef a8 e e eno bR osvggmate
DiEmoval trheligni ek hegerityt sfete DPIE ¥R ibe remSvEdE MYEEbm Rvith the
addi ti onal downstream process steps, such as in the

pP8PYINE HEFaFH ofs aieretesisds awyar, élraga mvd@etdrqf eDME et el first
b%g&%fétlolnnulﬂf Aeth the RN 2rbBh O iey regldﬁgelggl\/avﬁx R §drhead

Irst separation unit via the over
| sweam wptienallyds rasowet] inyditinadlelomaseant proedisity :tteps such as

t % a}e | mg)tl E%g?‘fa&e“&%@é@%@n Lh oeélln aJnrg‘l é/ﬁtalLE%]pwm In order to
| @ﬂ@%' & maforPlof ARISME Qo L thE Hﬁﬁtasteb%tléﬁ?%ﬁﬁ|v1§ttheaoverhead
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r %{}Qa\ﬁ? ptrroen%'lly t(?esnable. That is, the oxygenate removal medium ideally is

not added to the separation vessel at a rate that removes a majority or all DME
from the initial effluent stream. The molar ratio of oxygenate removal medium to
total initial effluent stream preferably is less than about 1:20, less than about
1:100 or less than about 1:1000. Preferably, the molar ratio is from about 1:1 to
about 1:5,000, more preferably from about 1:100 to about 1:4,000, and most
preferably from about 1:500 to about 1:3,000. The molar ratio of oxygenate

removal medium to DME (in the initial effluent stream) fed to the wash unit
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to about 1:5,000, nore preferably fromabout 1:100 to

about 1:4,000, and nost preferably fromabout 1:500 to

abaut .1: 3 . t4l. t |

, 1P REL R L Bim Qbp@EN3Letd Y a1, from

n%rggea%)}}'gs%%&?%?t hekdlantl)tu?al effTuent stream) fed to

t funash eribbpret andmost pefdraldyabdtdt8:l: 1 t o about

4:1, fromahout 1.3:1 to about 3: fromabout 1 5:
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t BeerhERdahaR ar pirtiew therdo cotithets fwates tunderesdndabns effective to

or a portion thereof contacts water, under conditjions
o freic B $seondh b Gt SERB 1 G SPABACPRIE AFGRRY athe Second

SE&?&% Qﬁ%&ggﬁm%&ﬁﬁ%on}-ﬂ& §e%ﬁkg§tpag)?8ﬁ?i@%¥ S?Lﬂée residual

preterab tains"a majority, " ,
r egyghuate renygs naklam embwas presctit imthetfirst ovathepd siseam. Idgally,

Shecth RO RBRCC VAT 36 S menr WEERERTCA Pt R 40

4Q. ek SBLeRESCHRBle thAT60E BNt ftdenb Bf thelogPiienarirembyalahiedium
t he oxygenate renoval medrumthat was present in the

f thas wappeeséng anithstfirstaxyerhe@dstfeain t he second separati on

uni it is.preferred that t dded
vl o SRR et Glon i T sy fieRiie el B adae
t e itheaReRh DMoleIRR) oDk atabouiffldent eheriap thet separatidd Pessel of
Hi gher nolar ratios of water to effluent received in .

@e?fg{l%nt received in

t abowredsk &t abgus 1ol aHigber Biolar daiRs MgV sy
r ?hne?ve%g% lqiged Pé@aﬁl@%? %d}f@l?lg"&lyg AR Rh9L QXKL @t as well

prefera rom about 1:5%to"about 1:40, nore
prasfoftietixygdiacs) plederably: fidin tabowtb it to1ab@0t 1 AAd mvwe preferably

preferably fromabqut 1:15 to 0 : 20 ! I X
ettt TR ROR 19 34 BRHRSEREO ok peatOy T shlef 120
MY wRE mibsiSratidE ©f Wkét! tol ttall @ffRint @dtelviedl dptiohdlBNinab diét used.
. to about :200, nore preferably fromabout 1:10 to
affthetmdari@t optichatiyds frometbertabil yo ahasiinl 206 mone prefegaply from

about, 1- 300. [03 Pref er abl h X .

o BRI GR okt 0, PHE PG CHeRera FoR BB B B 488N 300.

a [638]Sti C WagEfetably, thersecemd\akrheid esntcta) roeda astiedm derived
gases such as CO2. Thus, the caustic wash unit.

r enoves
Qerefrom istiresiEddhc GUSINEAT: Vit BUTFEMEYAfQ! RTINS AEdrrses
theredl codn Q‘hilé:,) B 35t Wadi el G L RIvAIE G2 Fom AE s&BA@BUerhead

stream, or from a portion thereof, and forms a CO2 depleted stream. The second
overhead stream preferably contains relatively few hydrocarbon components that
cause fouling problems in such acid gas treatment systems.

[039] Solid or liquid acid gas treatment systems can be used in this
invention. In either system, the acid gas is removed from the wash overhead
stream or a stream derived therefrom by contacting the stream with an acid gas

absorbent or adsorbent. Examples of such absorbents or adsorbents include



over head stream preferably contains relatively few

hydr ocar bon conponents t hat use fouling problens in
weps/osmrd gas treatment systéens. [039] Sol i d peT/Usmpod/cis793

acid gas treatnent systens can be used in this

invention. In either system the acid gas is renoved
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| i SYBORRE LSRR e, BB THIEL A reporans,
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polyimd, polyam de, glassy polyner an ose
ad4lt e. SolAgquicowss amonst sdlnfiony tat Res usefdl daukisiiavention can

compounds are preferred, with caustic.c ounds bei ng ..
PR A Ay CmBeHnd adf, EpROUF SURIF JPT afid gasatbsaption.
UBXatpldsn fidbidel N\eBAhbIAMIKRBN CRABK Al Bs aNYiefdhdl8mine (TEA);
conmpound or conpounds suitable for acid gas

abehyldicthanolmaiiep | (MDEAY| dirthanokeariat afPBAY, menvisthagolamine

RS (Y SRR won
diBffeotivooganehteations c4rDalRgy froangbolny d15ous \about® gioleg| ofeidifd per

(E)_GA). Ef fective concentrations can range from about
0 Jgeriof agysoys sHUdk es of amine per liter of aqueous

sqbanyi on. [ @dllaimiddehakk nﬁoﬂ?xﬂé@kleghanol éraa t(MMEA can be

monoret hyl et hanol am ne ( MVEA e a 0 aqueous
anides togiquedusrminosauticnide enlemice thelrsabstption capabilities. These

ilities.. These additives n_be included in.the
SRR ebtRindin Rt R e oart SR biretanof om glou
t @.caeubowd 2RbIRS p&aiter dftaglieddk sglatgRUS sol ution. [042]
Caustic conpounds that can be used in this invention

al®Z| kal i n&augipramnesndsithat pangbeusetlfia dhis\tevantion are alkaline
r j aghe.g AP ffluye Ssirea

O AR ORI M S cBhbliRh ofle W Rhn WL R omuem
hytteanx.i dexaaplespoft ahi dlikaling Wommpodeds [t sbbiutn hydroxide and
invention further includes an optional drying
eRBGSMBAYAroKilet hi s embodi nent, a solid or Iiquid

d H d .
ag()'étir]1 g syst iCatention r tl&:lﬁ(%g%}s{ %Pﬁ@ﬁa? Hﬁgﬁ% %@P%delment. In

di ti onal oxygenated hydrocar rom -t nt
sthie @ambohianent,sa sblidect Bghitl hizyieg cystemgean ated toashesde water
erea; such a

aapT R aouPrdzho Rones MARADomS Femaby: FiduGstesm et s
efdfrkétedtherdis, @3N W ater Wishked S¥eanloa derivative thereof such as the CO2
depleted stream.
[044] In the solid drying system, the effluent stream is received in a
drying unit. In the drying unit, the effluent stream contacts a solid adsorbent to
further remove water and oxygenated hydrocarbons to very low levels (excluding
DME). . Typically, the adsorption process is carried out in one or more fixed beds
containing a suitable solid adsorbent.
[045] Adsorption is useful for removing water and oxygenated

hydrocarbons to very low concentrations, and for removing oxygenated

hydrocarbons that are not normally removed by using other treatment systems.



drying unit. In the drying unit, the effluent stream

contacts a solid adsorbent to further remove water and
wozggenmared hydrocarbons to ve6ry | ow | evel s ( erCl/uS2004015793

DME). Typically, the adsorption process is carried out

in one or nore fixed beds containing a suitable solid
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s on stand-by. [046] The specific adsorbent sol
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sm@m\@st&dﬁ@m@n@eq@dbareMWQ;Mm lesgipiotaln oxygenated species are
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Iess p A oxyge
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TR 1% fedss cQrigping gmegRggotsylessnielestivagdiorhrayis such as a larger
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alfellowed byes ox soge $3X |ob aciivelauneina beds as descnbed above.

[049] The adsorbent beds can be operated at ambient temperature or at
elevated temperature as required, and with either upward or downward flow.
Regeneration of the adsorbent materials can be carried out by conventional
methods including treatment with a stream of a dry inert gas such as nitrogen at
elevated temperature.

[050] In the liquid drying system, a water absorbent is used to remove

water from the effluent stream received therein. The water absorbent can be any



[049] The adsorbent beds can be operated at anbi ent
tenperature or at el evated tenperature as required,
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e present invention, gparation is fo
byor lai ittiore fetseaf coptiomblly hfiert hivingebdenctreueat in drhecid @aondating

overhead ,stream or .a.pqrtion thereof, optionally

2 FERF R Gt Giieqier tane Qerchscpation dals pg- a C2(C3
SXphER ArHRherdprdfastifg. Uk ithird SepdtdtRRtESk ]%I@fe"i‘aﬁliﬂ isilects the
separation unit, e.g., h

kit
a C/C3 splitter, for further
psexsad sovegheatthgireah figms dlsa sedond reeparationp nwitetoabonditions, e.g.,

subject,s the,second gver head.stream fromthe second

S Sahfhins A FEEC, N % Sl B sbfalilh e G fyerhead
Plseeditirifito b haird adveriehll atlehimearddo a sSBRAr BYt®ish Sir&AL ONMthe  third
overhead streaminto a third overhead stream and a

t IVErAeHb BT Ss cotpina h MARELY ¢f the ciaae iad ¢thytlonsafndividually or
. S I ’
F%g%l%tlgﬁlgﬁh%%r ﬂéljg?ﬁnﬂn tthg §?c)€/>hlﬂ %O&P@'ﬂidstl%taﬁy N plr%feliaﬁlg, the

ective that was present
s ¢luohalverhead stagin sbmersas aMeast apoef @ wbilt, pdréent,trhiéore greferably

o ST S P GRPGRT oSSm0 weigh
PREReAtof tROGthARSIndRIRIGIaRuWidfalll BRES1RACHL, B W F#ient in

a
percent of the ethané and ethylehe, individually or
céhd eecongd edvgrhend stregmsirpmethensecomi séparatimnomnit.oviérthe sdcond

Sto(,%‘r%g),({ Et%grrtl I?r?ch? e oa%gtyf'e%Q,a{h%}lith tl%pd to'verlhfeac{ Igt?easﬁle c;:)(r:)c:qléjrably
contains a majority of the acetylene that was present in the second overhead
stream. More preferably, the third overhead stream comprises at least about 60
weight percent, more preferably at least about 75 weight percent, and most
preferably at least about 90 weight percent of the acetylene that was present in the
second overhead stream.

[053] The third bottoms stream contains a majority of the propylene that

was present in the second overhead stream. More preferably, the third bottoms
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orf@d One RHFOTE P sitcrB camariyps Propyvisnsnand; Aol NE and
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are ‘designed to formone or nore overhead streans
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e s A
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e.g., temperature and pressure, that are effective to separate the third overhead
stream into a fourth overhead stream and a fourth bottoms stream. The fourth
overhead stream contains a majority of the light ends, individually or collectively,
that were present in the third overhead stream. More preferably, the fourth
overhead stream comprises at least about 60 weight percent, more preferably at

least about 75 weight percent, and most preferably at least about 90 weight

percent of the light ends, individually or collectively, that were present in the



light ends renoval unit, for further processing. The
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t KHYYIeR€r e present in the third overhead stream The
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distrllatio ractionati on col ums, sorb
ameywatloa)umtaegi weCaspdittet, fart fudtherqobeessiag.t 1ﬁh¢ fiftheeparation unit
r nmore over head,. streans
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?rc@@ﬁr@ ﬁﬁt ta%ff‘é@tfv%aﬁsséfjﬁm iR A8 a2 8eeam into a fifth
hyl ene. [055] Preferably, the fourth bottons stream

i overheasksteedmt andzp fifth bottanepsireami. ohheufinfit oveshepd strgar@Zontains a

3?‘5‘311‘%%‘# s Pas BRSSO o it bhodE Bk Mor
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o PERER 51 ¢ TpuriiebrttoMRsem SV gk T B T ofream
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includes one or more distillation and/or fractionation columns, absorbers and/or
extractive distillation columns that are designed to form one or more overhead
streams comprising polymerization grade ethylene, and one or more bottoms
streams comprising ethane.
[056] Depending on the amount of propane and DME present in the
initial effluent stream, the third bottoms stream may contain propylene suitable for

polymerization. Optionally, the third bottoms stream from the third separation



conprises at | east about 60 wei ght percent, nore

preferably at |east about 75 i ght percent, and nost
weea@seiabl y at | east about 90 wei ght percent oPCT/NI82004/015793

et hane that was present in the fourth bottons stream

The fifth separation unit preferably includes one or

t ction

b iplipded @4 PR 3l or (Gl e At R Ao Ritiiong opane
arafd DIE geraevdl 0The mm}m&pamﬁomlepxeﬁaem;z agbj&dtd d@ntiird bottoms
conprising poly ation_ grade ethyl ene, and one or
nSHEATR OF AipEtit }rﬂggﬁﬁ‘é BORHHQIIS g8 o fHARFEALUTECRTIG) Pressure, that are
L P N o Y G By Efpalind o

maixtle dottains seapy | he ssmlln toarbithead sirego| opmiinsz athaority of the

tional ly. the third t f the third, .
o DESED e feS B P 0 oirS B Gs FEeen SEAShs B e st
€.offerhed SideafPbdhphdes at Wasghbut 60 RAdigltI RBRAE AGE ﬂ?é@rably at

removal . The sixth separation unit prefer abl y subj ects
t feast abowt Botweight nereeahnangr mastppreferalytdteleassfabout 90 weight

A e S T R S R
s Ibbttbm@‘s&édme achtains @amajaist of tisd propareQift diypthat weﬁmesahen the
th overhead stream coptains. a rra]il]orl ty of the

prt F battms ﬁ‘é?a%é\’lﬁ‘iee%réf?fabi% the, g%t bpHoys istream comprises at
St&RAmoulBh %ef?%lﬁ;& { Ymork IS)‘? f‘éﬂaﬁ atqu%'f Head At \R/%@Hﬂ percent,
conpri ses at dut percent, nor

praed encsb pgcf@rablbr@aietastamm 90 Sva@lt gpbtceptemﬁ:tdanmmmnel, uihaay, that

pr ef er agllétylpﬁ}éet th\%ﬁ} leglgg{ﬁ?a%) nlfﬁfhg wq?téﬁ% rF‘HPﬂ? so ontains a

stxﬁacje@my dheneSDMB B8t WaEBpredehe 3N thO Nhd rtﬁou@nﬁatt%aiﬁ Y More
of the propane, if any, that was present in the third

b dreferably thee%ml bottoms stredra rcaipyisest #tdeast rbont Kot weﬂght percent

SLEET SPIBLL SR ICES N R h s

maséutp9Ed aﬁdglhtypcﬁéerlt edsthe AL iOanyyethghivapereent irdthe third
the propane, if_any, that was present in the third

b GOHSHE SGERBamThE Y] SEpHraion nibHsPisicrahlih iaFludesc BpR 4F rore
a R ¥n@br hjaﬁb%ﬁ G?l ?Saﬂ%ﬁ)%f‘snﬁnd/& é){gﬁcﬁ% Gtillation
bottons stream re preferably, the sixth

stcpkuams cthatpanesdmlgnt:d lte fom aipeudr HOrewevayhtadpsreamstcomprising

f fer abl Zast about 85 wei ght er cent, and.

S e Gort Bre romiier 2BB QHF BInEEBGHE. PERmS fopFising
t Iibﬁ)lﬂyg if lahy a6, pretdt inaRe thir@ PRbmis btrehh8, bl DMPBOUEREixth
stream The sixth separation unit prefer ably incl udes
obetterns fiseam groyides |aatidesh fugh doroyarfons fual sequiningprootssemwithin
ali’l?e ch{o% gg{nor extractive distillation colums that
are eS| gn 0 formone or nore overhead streans

CPogMi si Nng DME is particularly difficult to remove from the initial effluent

stream. One preferred embodiment of the invention includes removing DME
from the initial effluent stream in a plurality of steps (preferably in two steps). In
this embodiment, the first separation unit, described above, removes a first portion
of DME, preferably a minority of the DME, from the initial effluent stream in the
first bottoms stream. A second portion of the DME from the initial effluent

stream remains in the first overhead stream. Thus, both the first overhead stream



pol yneri zation grade propylene, and one or nore

bottons streans conprising ppppane, if any was present
woiznostcheo7i hi rd bottons stream and DME. The si RCH/US2004/015793

bottons stream provi des an ideal fuel for various fuel

requiring processes within the reaction system [057]

DRd itRe Bifdt toftbingd Istritarflicbhiafii/h defebtabRn@ydunt bPMNBE In terms of
initial effluent stream One preferred enbodi nent of

t Hewemvange ilonitations.udestiseriuherg sREnt ophenally ingludpgyat least
f
© o URE SERERARAD P LB T Bl S ety RIGLSBH 0 \Bight

Uijetcentl @3 af 1dastchtapys weighnpersnof ﬂhb SDMEouhhtl @S plfes@l\/lﬁl the
preferably a mnority of the DVE, aﬁhelmtl
efipitigbefflugntisggami r’fhe iEstholems 5BEA HE“%’% Ty dpgludes 6 kegsfpbout

p | f hu

Pl el PYEud A 00 U Mol gk, g e

f ipestenpoerhéast atfone adeweightt perdent eff thi dDMEn@aBWase amsant in the

conta a detectabl e ano ILn ter | g

- angal et shFaRs TR, P TS JoUp S Ao comtins fom

g ?%Fgc;uﬁtvuggt p@rbé&d% aBdut!|5036di gidiRend Crobe peiTérabB e tabout 5
st a

out 75 wei ght percent, at |east about 90
wetp gheutgdrweight pesgenttant gaest prefesehly SHmmabayits to@beentO weight
| ent
PO AEDME iePhaF Bt Dy b B e B uaes
at[05$]ast abdiic DMEIrghbinpey Genke fast bmﬁéadaktmam 1-16)en passes
ght per cent, at |east about 15 wei ght percent,
atthlloé‘élétt w@e@nds@emtm upiby then thigk senEationEuRif a%ndw&@ sixth
g%gttloﬂ Onit RGa | 'tl%.' Eéc@h%‘%fv&h‘é%”stré&rﬁ SR the i@ Bottoms stream.
the first bottons streamcontains from
aﬁ@lumamlyyea dii spltr sentadé dbebbaent propyland g:htl wepaenin the sixth

AR BHCTBRting T B 260emS sPR0Y kbt i Gipread étream
proﬁﬁl'IHmea bR riBMsf ttﬁ@tprcyt@%dértﬁ&e%s iplesehiein fiet thddd bottoms

| uent” stream” [058] The DVE remaining in the first
o\ﬁ@meadn%theem&ltbvéﬁ@npa%@e@ eantaInigh at majosiec ohhe propane and

SIGI)B(J?I@ townasu ée’ntl ht%?tt}m'c{ ggtﬁo%)sagtr%yno nrhlﬁrs],'rt%lea dg %&q’atlon unit

Separatron uni econd ove

amﬂldttli@s&fhl seflaridéil @IS actts eanoveWMBYErTR gixthdoffidms réfred:m from
i s. made between propyl ene and propane in the six

setb%usaqth SepasRfion WaihFreferahly eandaing from sbqtttoﬁpswgtahémcent to
h
rh"bB%tt bE wdi g%e ﬁ\%ﬁe gwfé‘rglgfgcﬂ&haéﬂ%h{‘ %5 aton%ioglgltBI‘Sg\}vrglght

of the prop In the thir
S tpreecnt, amrldnbshqareﬁerably frott aim_ut S0rteaabouO RO awanghtg)ement of the

|.Or ] of the .ro ane. n% t hat was present in
%Mﬁ"ﬁdﬁ% t}ﬁ? Dgﬁt’ieﬂ%‘ first separation
unjpsgjand t heri s st%ﬁ B! FeRibvENbfocadt oft el SIBRVE i¥Rtion is
The sixth bottons stream from

expressed well in terms of the ratio of DME removed, by mole, in the first

separation unit (e.g., the oxygenate removal medium wash unit) to DME removed,

by mole, in the bottoms stream from the separation unit making the C3 split (e.g.,

the sixth separation unit). Optionally, the ratio is at least 1:1, at least 1:2 or at

least 1:3. In terms of ranges, the ratio optionally is from about 1:1 to about 1:20,

from about 1:2 to about 1:15, or from about 1:3 to about 1:10.



the sixth separation unit preferably contains from
about 60 wei ght percent to ahlout 90 wei ght percent,
worzns/opioef er ably from about 65°to about 85 weiRgti/US2004/015793
percent, and nost preferably from about 70 to about 80
wei ght percent of the DVE that was present in the
al effl 0
JOBOR) B o AR BEESher JaitioD utelRaBl (el are geppratty

walndesirableadoifipoands, hhidhaprieferalily BidEconeseded,a yrenddsiablé form
the first separation unit (e. t he ox enate renoval
méa| A \RESHOREN hygrogenapiRp ? g8, eidy ﬁ%ﬂ eng gopygaters.  The
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R AT P, S B e
t gharatiuipls ‘a’sam@a@t sgecles to, foeas@mpl akerms dndést alkanes.

SSEERaI 1 SR SERAaR cTv G TN Y- SR giotieciss ach as
OracktyRie @Bﬁ’(‘dét hlidRogeR aAlOH Earborl Moh8Bad ueetcphdnenPdTthctive to

ot her nmul t| unsat urated species are generally

urid degist pastial qug@m@ thmldlnplw m@ﬁaémtﬂd;spml@s c bhe eng egimore
t far ope .ph r tian
c%ﬁ%gm?l ogl‘ég’ﬂté’rg%élc b2 la {eédcg)nvg rl ?trt@fllg I%inagg%nate other

hydnpoaaas aowel. OA\/r&iht-lﬁﬁﬁmgﬂst ammresiemglaay cdarﬁpé‘ﬁents that may
p rtially satuyrate acetylene or other nmultip
arhirlsdst dPa by dydregensted 18x anBydoseaken e%oné(ﬁ‘a‘?ro includes:

aI HKEHRRe W é&@l%’bés gt'édg Ip?o;;% goenali QB f QY & 6 genatlon

mul tip y unsdt ur at’e es such as acetyl ene n ac
hydnegren condérty acetylbion torethykande metlte raceytahiet tooprepylene; and

AP St EE o DS REP SEmPYHEOHE NG Shopene and propylene
aGRéftaBNe peRNhesughl e NBhHe BE ndfi@ MyarbgeRatRi é(ﬁﬁ/%ltters unaltered.
partially hydr ogenat e ot her conponents as wel

nakecording it ghd p@selﬁfmmnhen, ﬂél)‘%eqnﬁl mylomhyxbﬂgmagom lsquverters
I
a)p Be ‘%1[ nfedSh PIL gr fyloc 10(51 e,gglﬂl%glg? tbe cgnverge{%i/dleally are

ro enati on conver I nC ene

aCtEieMieﬂ NloRd @nPro? P dice Stecantsr thhe cambin, addﬂ)ﬂene methyl acetylene
hydr ogenati on conyerter converts acetylene to
etal‘?94°é RECPafisnfy [N HEeepiratien sequprespipsathed ahave, the one or more

fftfon &npér@é}%/ E?&&abl Eén@? 'aﬁ‘d% %’%? %Lﬁ%ﬁy%sgtﬁreated

et yl €éne and propyl ene préeferab roug
orspemesefrhydthegepaitd overbeadvsarehmy sheu tim‘dt everblead Axtreamgl ithngy third

t he esent .i nvention, the one re ; .
yPalEEs REETOAT (a5 Aot betOmsealoB: o P Bt cpnipip fheghjehest
ofcoh@mtrhtiOiiof adéthRAI Gheth 1@ c ?M@ Tadn@fof ptapadiehd, are
oriented along one or nore streanms that contain

ad@ﬂ]l ene, regury|l Hustragscthis emkidomensradghelpresent inventine.  As
SRR BT S PB7P SPuER Y 5 hE Bl LD
P rpp6iRin8, e d b y¢HeMs dﬂ&ﬂédlfoaﬁtetckeparatlon unit 101, which preferably is
a wash column adapted to remove a majority of the non-DME oxygenates from
the initial effluent stream 100. In the first separation unit 101, the initial effluent
stream 100 contacts an oxygenate removal medium 102, preferably methanol,
under conditions effective to remove some of the oxygenates therefrom. This

means that ethane, ethylene, propane, propylene and at least some of the DME are

recoverable in a first overhead stream 103, with the bulk of the oxygenate removal



species fromthe second overhead stream the third
overhead stream the third bgttons streamor the

wo oaosiobot t ons stream as these fracti ons conpei/msiohe015793
hi ghest concentrati ons of acetylene, nethyl acetyl ene,
and/ or propadiene. [061] Figure 1 illustrates this
%g? dhTaob, %n-‘dl@E%ﬁ%%ﬂ&ted NYENit QAast ASméhsfWhe DMEI Bing
e uent stream 100, i ch contains ethane, ethylene,
DivEovepatdpam e, firanbotpamapstreane 104 dihe dirsleavarkead; stegpm 103 also

S ration uni.t 101 .ch. prefer ' o]
a@‘g‘%’ eptpgs f‘é‘?fB?/reargé'ﬂ)ﬁ?’gﬁs c(})\a o?)?ytg%git% (r)énn§ \A%églg“g n{'gl%iléeqs:irst
f §DMatibe unfti 1018bptRInhily eidludes refefut Othe Ard/drhe rétioilst line and
separation unit 101, the initial effluent stream1

0
cemrespensding, heaty geghangers.e Refy SHOWb dioy f3ciliste abieg P, these
th under conditions effective to renove sone of

?ﬁoem%gl%fghat es therefrom This neans that ethane, .
efdeg] ene, pFiepaiverhepd stpganen 63 antheatdileetad tto sieeonsf sephration

DVE are recoverable in a first gverhead stream 103

ok 10 e MRACPSTErEN 18,3 g Westl RV RIPAD ‘posepatate any
NRRIIEME R EARD 3L ANHedtim!| BRS¢arSedBve frbhethDMisbedpagition
recoverabl™e in a first bottons stream 104. The first

ovist HOhdis firstaverhedl stresm [10kelSpecifinally, in sgeamdngparation unit

TR R ofh <SR RT L LR Bop iy biRlve

apfr&hove a€heist e rhijoetyadd therresidpdindkypgniteatemoval medium
exchangers, not shown, to facilitate separation, of
t therdrob i dhe rathane] efBylene; prapangy piop¥lsac ¢pd DiiE Toem e first
t g\%}hgald ﬁ%%%r%dl (}BOarQ réc%@gﬁgﬁsiﬁ%a&ébﬁcp gv Héagi stredm M', Ghth the
preferably is a water wash col unm adapted to separate
apylkr e itk atsiduay gaiyatmate eernvedl mediioml 0 2andamatee dl v being
fromthe first se(?%rati on unit 101 _via first over

[

% hea 10
stecaygrrtledn aspreend betipiny stream JdBonlihe SpFePd seRTeton Fuit 1
igygﬁor{ar@ ihélhdds LYSNense ahd/6AM rbBRA1ef AHeaHIdS cotPesBEndlild heat

nder conditions effective to renove at least a
magaangeys, abt shoevny, tsfadilitdte sopprpdinaoétheshenrpongeidi um

t from S t hane,. ethyl ropane;: Py .
BSEETT oS! DE0%g, S B RS BEEP £ Bt

I QRS 8hio€ shdwd 16 BGeRe campnhiadds ahé@ma tbling whit,mot Beown.
bul k of the residual oxygenate renoval nedium 10

d. .
wRewertingto Big: dgsacerd peeragadesiieamal HeRrsirbn iy @r@té& Pnthird
Ilées jara {E)g o ?Wuiﬁﬁf{hﬁh' &g o?bﬁ uill'r"tol(f.?iplgﬂre?e{??dli/% a distillation

udes a re ne an a reboil I ne and '
cesluasaptcd ¢o bepatate®? hamyemsnts fioim E€Bowompowents. Specifically,

IR G TN T M T
CRV&hkL stream 107, which contains a majority of the ethane and ethylene that
was present in the second overhead stream 111, and a third bottoms stream 108,
which preferably contains a majority of the propane, DME and propylene that was
present in the second overhead stream 111. The third separation unit 106
optionally includes a reflux line and/or a reboiler line and corresponding heat
exchangers, not shown, to facilitate separation of the C2- components from the

C3+ components.



wash unit, not shown, to renove carbon dioxide, and/or

a drying unit, not shown. Re¥$rting to Fig. 1, second
woy@shemdl stream 111 preferably is directed torer/ubrog015793

separation unit 106. The third separation unit 106

preferably is a distillation colum adapted to

SH@J]a © 'Th‘fr(anpo%ﬁf%@ gtl}é)a% ?67 nggfé)rf%l{oés mtrodu%ed into

I'fically, rd Separation uni separate
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stream 107, mhlch contains a majority of the ethane
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er a an

'y contains a najority o e propane,
p rcoply:ﬁ streanih ht4Avls Qoalséntreanms t hdak Semoy te av daqhﬂmd/or vapor

RGBT sl (e aRRrC AR Usladde 4 B dgradon uni

CQr 5 efop Offth&1d ph8dsirnx C MY Rfusth %&a&BﬂVﬁhlt Q@5 preferably is a
facilitate separation of the C2- conponents fromthe

Calistidletipio sehumn pdeptiqd tohsepdrase dight gudss suchasa M@thane, hydrogen
p%gﬁ/%g&%{oﬁan h&%ﬁ?g%g)gx‘?detﬁ&%o %e gﬂ% | Zsf;% ﬁcaﬂyhgt%' fourth

i Z€er train ol

prsepatednl Mnit S 16 odepmdiedfthe cooled Qﬁreﬁ)lfns CICIGIA@CS col&cgvely, 1nto a
Core Exchar;ger s, and knock out druns,
c dourth pysripag\srae dd O sy hish pntains &ﬁHaJ%Wrﬁféh%llS#taﬂnﬁ% gbabfvere

c ‘i’)%s@lgt ‘%Hﬁleé /'s\frgarpg? PA ! gr, ‘;a#le ; a rtﬁ%ogo dstlkegm' N7, which

i qui or vapor form c00 streant
4,~prc€fembb/ abint agist aathajcmtﬁ of dwrettlmmemdrﬂhjlene that wabpfeemt in the

b BT RS STIATE, THET bR R oG TP ey includes
S QPMLAMR drlddit rEsiR: ﬁh@ﬁh@&ﬂé@ﬁd}ﬂﬁ% héaves(cﬁgﬁgérsa R6Y Hown, to

carbon nonoxi de from et hane and et hyl ene.
sﬁ&hﬁatec aenayationh ef ftheirlight sendar Erpmo gthang tang stblenet edn one

C coII 0 fourth
o PR BEETRR L0 IR Sliegf 0l forfplds et
|Itﬂiﬁlmﬁ3u§mtadﬁahﬂgﬁfe&ﬁlﬁﬂt in the cool ed streanrs
4A-C, and a fourth bottoms stream 117, whic

pl ey abl y &élﬁtf%%bcatm epmyl 14fis dlirected m@ftbﬁ@paratwn unit
t1hy! se ft

'?r%zxf%ﬁ?it:u%m ar at |IE)§ umlef %Qg%ﬁﬁguﬁaﬁfly ?%ﬁlﬁdﬁé 5’ is a

r elﬁsitullxtldm nelummdddapted toedoparhtercthylaee &oth ethanees Speuificajly, the
t sh f litate

S A SRl s R RS 3T 8" o

erm@&kbmemearﬁ s, e BordRs Redforsiy ro7ame dhOlehs it R@g tpeent

to the denethani'zer feed train 2 for use as a cool i ng
el then fop@hssqotwn@ storamt H 1Botendna fHily dattoms j streginr ¢26¢,ewhich

t %re&}’erabfy confc'a?r% 1%21] ogpy éﬂhé ethane that was present in the fourth bottoms
stream 117. The fifth separation unit 124 optionally includes a reflux line and/or
a reboiler line and corresponding heat exchangers, not shown, to facilitate
separation of ethylene from ethane. Fifth overhead stream 125 contains relatively
pure ethylene, which may be directed to a polymerization unit, not shown, for
polymerization. The fifth bottoms stream 126 preferably is directed to the
demethanizer feed train 112 for use as a cooling medium. Optionally, the fifth

bottoms stream 126 is combined with the cooling medium from fourth overhead



124 for further processing. The fifth separation unit
124 preferably is a distillaégon col umm adapted to
waepanatoel et hyl ene from et hané. Specifically, péeEUS20D/M5793
separation unit 124 separates the fourth bottons
stream 117 into a fifth overhead stream 125, which
cqoptain majority of the,ethyl ene that, was esent
RO P v e e, PEaE A, et BR hn 112
stAleamatdy6a pakibe bf et BddloynsCebriehidi 126, RhitB]iOfitH h &hane, can
the ethane that was present in the fourth bottons _
stheaipd 39 2 refleling for Howrdhh separation wai 151 2Prefpatilprihe ethane is
| NG UESRd gn& ?é Y e f&ﬁﬁﬁ‘@ aPdtiofd Jn?tbﬂ'ﬁl. eéy tiiicﬂﬁg ﬂﬂ:dethane asa
correspondi ng heat exchangers, not showr, to
f aeflix, tlet @hareircaneom afsottchythangrefaramally kamies etfiylenb to the

over head. stream 125 contai.ns_ re| atively pure ethylene,
P T OB SERE o OB S P Msthepe Agetiylene
S@g(‘ﬁﬂaticfn(?r A YeRIihg ahé QRpor Bend itd) oREhER R trSdrh €A in the
126 preferably is directed to the denet hani zer feed

t idgimgthanizer feed traind 13, tho obélmg mediimsrexiOpitei dsmzthapizet feed train
filf.IZt botﬁ o sﬁr eia%g 126 is conbined with the cooling
ne3|u PSR B8 Y ver headstream 16, as shown by the

briekgn | i ne If the il dTE R Sfredne Qs HEFERd #2Cy+ components, then
Alternately, a portion of the fifth bottons stream

13k thigdibetoms sireasm 10§ may rdependipgpn fie amrat aEprapanstand,DME
I i o at i ' | v.

i e Al b SFORR 0yl M-Sy on Th B2 limot Bhount of
uME 8 prdppnacdil ngythvevell-hiated farpodymeddatisn dispesitdhalf@ery
becones_.an absorbent that, preferentially carrjes . )
o TS SR BrOPKEn® it qesirh i iBe FR boflasespstieam S eptiopally i
t bt &i¥ed RS QXhGpFRIGARG: B3] TieNWiR8&aPARANAI 138 prefergbly

After cooling the vapor fromthird overhead strea
i ms aidistidletten lealimneadaptedctot separate 1pgr@pyleie frooopiopgne and DME.
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Stsh@RReyRaiche Phiet186 deparkidy the MHIAN BB#Sms tsh8sn L 108 {nfd fadsixth
bottons stream 108 may, depending on the anount of
pospraad HHEMDVE, Mhighrrentaisty raawe%r ofitbppropyleag that was present
c el : ] t1 0

oriou e Bk ke SE AL B0 End 8 St SRR Y8 i ity
dicemtanista amajotify wenlye IpreganeuBIME yarjdr opyidreatle a8y residual Cu+
desired, then the third,bqétons stream 108 optionally .

i SOPRPRGHLLE WHEoPSHSRE HN sBPalPHE RAfiomH: 6reass. 108he The sixth
Ss¥daPatRAP@iAY %16) Bptidiaily Lidudssed SEMB! ¥nd andofhSEbdilin@ and

col'um adapted to separate propylene from propane an
DivBiresphrding xhéat sexshangeronnainshowiB6tat Haslitakyy sopazatidne od'sthe

Sl v FOFEY EAL R S5 SR 4 b
Siqhlity propylene, which is suitable for polymerization. The sixth bottoms stream
138 preferably is burned as fuel or is directed to a DME recovery unit.
[067] If the initial effluent stream 100 contains C4+ components in any
appreciable quantity, then the process flow scheme according to the present
invention preferably includes a depropanizer, not shown. The depropanizer is
adapted to separate C4+ components from C3- components, e.g., light ends,

ethylene, ethane, propylene, propane and DME. The placement of the



over head stream 137, which contains a majority of the

propyl ene that was present 2 the third bottons stream
wat®s/oemt a si xth bottons str &m 138, whi ch predeUs2004015793

contains a majority of the propane, DVE and optionally

any residual CA+ conponents that were present in the

thir ttons. Str 08. TeS|xt PRL&L0 I t
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unsafurated conponents, then the systemof the present

| riwémge@rﬁngr feafr‘ecrnadloylden@m@de:@n@tlhw cffoesivat toogonvert at least a
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AT B wreoBon A BT AhgBT nEonaPbhEns BTLE) o B bpents
h}dﬂlﬁ@gﬁﬁﬁlatabﬁyleﬁ@nmeﬁhylé ﬁcd@fl@ﬁcﬁ aad Ipyopadieat B @8Chresent in the
processes .one or nore of the follow ng streans: the

S DB s b Rob AR eEgterahly, paspemaered “truieh e hdreggaption
hi a
oo Tereriehy ol BAYRAT SRR le bebR ibdbsccd o
aabsqdlﬁdebwwmlmt&ferhwrto@egl land carbon di oxi de under
cn|t ons, | east a portion of
atia v, methyl acetyl ene

ar[d(ssqr pr opqﬂloﬁa %nﬁe&mt of‘tﬁér}ﬁ&%ﬂt mehtmr Hgﬁl e%%rﬁ@val is

under conditions effective to convert at | east
pdplowed by C2HE sepatajipn.adreths embodimgnty thep&eqprww\almad ®tream,

PTRRY ;laoerﬁgﬁ tl%%(%o cr>]pecpotn§11y after having been treated in an acid gas treating

system and/or a drying unit, is directed to a third separation unit, e.g., a light ends
removal unit, for further processing. The third separation unit preferably subjects
the second overhead stream or a portion thereof to conditions, e.g., temperature
and pressure, that are effective to separate the second overhead stream into a third
overhead stream and a third bottoms stream. The third overhead stream contains a
majority of the light ends, individually or collectively, that were present in the

second overhead stream. More preferably, the third overhead stream comprises at



ot her than acetyl ene, nmethyl acetyl ene and propadi ene
that are present in the above-identified streans

waqproed/er7atll y pass unal t er ed thr26ugh t he hydr ogaarus2no4/015793
converter(s). The resulting acetyl ene-depl eted streans
are then processed as descri bed above with reference

to Fi .. Light, Ends Renoval Fol.l o y.C2
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e. igdividually @it cotlectivelye nhmaterenpitesent an theirsedwikd overhead stream.
processi?g. The third separation unit preferably
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cohir@Chdpagitivn LhiRt pMBISHIPr BRAIdes | 6od N SREONEIsENATRCARd/or
stream Mre preferably, the third overhead stream
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present in t econd.qverhead stream The third
DoptoBHEne trb B ofithy it #ﬁ}l@t iSE%%F ﬁ{ésté}vr%ﬁw@ stream and
etiiy kedgd oREMRYd &mt%r?aﬂg bd/graletyler®¥ the third overgead
col | presen h

ectively, that were t 1n the second over hea

ststrgamn aldvbprefepabdy eorhing at kehst abbutr@) weighbpecatty marm preferably

conprise t,d east  about 60, wei ght r.cent e .
e BB PRt PeBtte ek MR BierStiy clfeast Bhht et
prr@ma I ¥h&prdpaas lan@d/ep utetPlndiCin@RiduRRY (R NdolleétivieRe that was
et hane, ethylene, propylene and DMVE, individually or

c dipssst inBe secopdayerhpadstipirasent in the second over head
st m The ¢ hj. i M f Lysngl

o o SRR L B AP BB o
albseparhtiors uaitgl/e0g., @x (24CT isphttel Sot | fuahéropraeedsingns Tiwatfourth
are designed to_formone or nore overhead streans

cOYRFRYPhg e PITAREP Y nibifsls Hien8ird iPgHeme rtfsamafigmpthe third

or : : C S t e .
oSOkl AR R R e, SR

f i separatevise tbad tottomamtizam inke asfeosh dverhend etrelars t andaanfourth
he third. ov

T TN EERERCT, A E e
WedtBif1éne) GIdeEaallyB (cB116VtOEIST i Was present in the third bottoms stream.
More preferably, the fourth overhead stream comprises at least about 60 weight
percent, more preferably at least about 75 weight percent, and most preferably at
least about 90 weight percent of the ethane and ethylene, individually or
collectively, that was present in the third bottoms stream from the third separation

unit. If the third bottoms stream includes acetylene, then the fourth overhead

stream preferably contains a majority of the acetylene that was present in the third



at | east about 75 weight percent, and nost preferably

at | east about 90 wei ght pergfnt of the propane and/or
wae@spi®mne, individually or cOflectively, thatrP@BEES2004/015793

present in the second overhead stream [070] In this

enbodi nment, the third bottons streamis directed to a
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| east .abo 75 wei ght percent, and nost preferably at

| JEt atible weenhr g o dhceiRpins nitogssrete eribe Hhit botoms
VWRfredth e $ARAE tHifl Bi@ndshitdesn RRULRIDME! 88 prdOfdd, tdQhe fourth
fourth bottons streamcontains a majority of the

pbepgine sizcanh preferlly sprtsimn ta majotityerfshe BME thatwae aksent in the
str.e Mor e_pr ef er abl t f,0ULt ottons stream .
BT PR Sirlof RGP pferefaff, U FRp R AT Sdish®Mpriscs at
pne&fkesstuk B0 ﬁei%lﬁ%)‘éi‘ceﬁ@ Qhdre PrefdRbPNit 108¢ aBA\t, SSa\K}éiﬁﬂmﬁércent,
preferably at [east about 90 wei ght percent of the

preBhyReshretablyals legsieahont 999 wright Recanthek thenBME that was
SER&EMin o 8 pbtbhlBabE O BLAR HBkREh YRS AEABR eludes
t he e y contaln a

n the fourth bottons stream prefera
mape ot morotistihatiqnr adAn dractiedation comnesealisotberd frel/drixtrdctive

bottons stream re preferably, the fourth bot{ons
st ﬁﬁl%ﬁﬁ#ungléstwgtt ap edgstengh dRiTonD AN YhofreP¥ead streams
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Isg[ﬁﬁ renf elr ]; e reefoit,?EM Shgoftpgﬁﬂf%\?etrﬁe%_ mstire%?rl ulg e(ﬁre%’ ta fifth
separation unit, e.g., a C2 splitter, for further processing. The fifth separation unit
preferably subjects the fourth overhead stream to conditions, e.g., temperature and
pressure, that are effective to separate the fourth overhead stream into a fifth
overhead stream and a fifth bottoms stream. The fifth overhead stream contains a
majority of the ethylene that was present in the fourth overhead stream. More

preferably, the fifth overhead stream comprises at least about 60 weight percent,

more preferably at least about 75 weight percent, and most preferably at least



bottons stream preferably contains a majority of the

DME that was present in the third bottons stream More
wopesfoatoabl y, the fourth bottons stream conpri BEE/U82004/015793

| east about 60 wei ght percent, nore preferably at
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The fifth separation unit pre erab?y I nc ugfzs one" or
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u qght é)_eéc_e,nt, aa“éSmQﬂ] P eéﬁtalyf%rleiﬁt cﬂ?ﬁh‘ego weight pergent of the

propane, if any, that was present in the fourth bottoms stream. The sixth bottoms
stream also contains a majority of the DME that was present in the fourth bottoms
stream. More preferably, the sixth bottoms stream comprises at least about 60
weight percent, more preferably at least about 85 weight percent, and most
preferably at least about 99.9 weight percent of the DME, if any, that was present

in the fourth bottoms stream. The sixth separation unit preferably includes one or



and DVE renoval . The sixth separation unit preferably
subj ects the fourth bottonms gtreamor a portion

wotoes/@a671t o condi tions, e.g., tenperature and POTASRW4®15793
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separation unit via the second overhead stream and the third bottoms stream.
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Ultimately, a C3 split is made between propylene and propane in the sixth
separation unit separating the fourth bottoms stream into the sixth overhead
stream containing a majority of the propylene that was present in the fourth
bottoms stream, and the sixth bottoms stream containing a majority of the propane

and DME that was present in the fourth bottoms stream. Thus, the first separation



the first overhead streamand the first bottons stream
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process of the present invention is expressed we
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split (e.g., the sixth separation unit). Optionally,
t Rectylshe.omethyhraceiglese and) propadieagst Preferably, dhe |hydeigenation

1 0 e afi ' Ly is firom
o TR AROR b Enk hloPRbLSE 1 gPoyb, and
oprdpadenabopiopyleBe.t Deaivabii¢ cdmpdhents such as ethylene and propylene

preferably pass through the one or more hydrogenation converters unaltered.

According to the present invention, the one or more hydrogenation converters
may be oriented in a variety of locations, although the converters ideally are
oriented along one or more streams that contain acetylene, methyl acetylene
and/or propadiene. In the separation sequence described above, the one or more

hydrogenation converters preferably receive and processes multiply unsaturated



[077] Acetylene and other multiply unsaturated species

are general |y undesirabl e cogpounds, which preferably
wae@soonwerted to a nore desirable formin onePOT/URDNE015793

hydr ogenati on converters, e.g., acetylene converters.
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0 ek s o e oy Dl et 4G The 7S o ERE Slipam 203 also
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prsepasatiasuniti20] pplionpllyamaludesea gplex dise fandfer tahrgbeider ding and
Ovcg{:rgsgggd@% F & extcﬂfrlg%gl, rncci)t b%é%vggﬁ? 2 r%él%i%{ér estgﬁ%era’g' cgnu rotf hthese

over ream  or e’ four
t kempohdmsti ons contain the highest concentrations of

ace%jill ene, nethyl acetylene, and/or propadi ene. [078] .
FildlHe 2 i (Fist prarkeadi sieameiiiogithemdirepted 19ea pecond separation
I nyani : ENL

RS is SRB 051\ T84 Uolim S B 0 e an
presduat paygaat reewivedntediufi 262 caepdrater dronuthe fid0 beparation

whi ¢ r ef bly is.a was ol yrm. adapted to renove a .
rrét’jngﬁqqy‘”@ng{r%h%‘yeﬁl&ﬁ‘?g csﬁﬁala;"&éen caificpflon iy second, Sepaation unit
effibugBtfirsit Jv@aad Reanh 203 REnthits Watk B AHIELEordRidns 28 etive
the initial effluent stream 200 contacts an oxygenate

r éoroerioveredli least2@2majorief exfathiey resstuhb valygenated egmoval medium

LTIy SR SR o s B SFHSERR B2 o
plovpihk s siref(208 atea@cdvesdbieeinod sédoad [BVErhasid®stream 211, with the
bulk of the residual oxygenate removal medium 202 and water 209 being
recoverable in a second bottoms stream 218. The second separation unit 210
optionally includes a reflux line and/or a reboiler line and corresponding heat
exchangers, not shown, to facilitate separation of these components.
[080] Optionally, second overhead stream 211 is directed to a caustic

wash unit, not shown, to remove carbon dioxide, and/or a drying unit, not shown.
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stream 211 preferably is
d| (ﬁﬁl@ tfedn ethade rathfiare, pepafis thEr andrpropylendDe eonagibediment,
feed tr
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F omdtpehed) et o giigred G dRGpEEL ded Bup 212 o
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overhead stream 211 and forma plurality, of cool ed

st j084lvs 214ATIgrd Bodomsl skeane 21E mrefembly maintigdused Infq g fgurth

and/ or_.vapor ef er A: GidNBit
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enthe fgw@hse@graﬁﬁv HEH 06 ﬁ%%%fe‘h Rt Rt fefou
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Spggglr [ ca ame%dt?é ¢ separ ata on"unit 215 separates

t heas padsent mttheallrsd RdttomCstream 217, and a fourth bottoms stream 208,
which preferably contains a majority of the propane, DME and propylene that was
present in the third bottoms stream 217. The fourth separation unit 206 optionally
includes a reflux line and/or a reboiler line and corresponding heat exchangers,,.
not shown, to facilitate separation of the C2- components from the C3+
components.

[082] The fourth overhead stream 207 is directed to a fifth separation
unit 224 for further processing. The fifth separation unit 224 preferably is a
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which preferably contains a majority of the ethane
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very high quality propylene is desired, then the fourth bottoms stream 208
optionally is introduced into sixth separation unit 236. The sixth separation unit
236 preferably is a distillation column adapted to separate propylene from
propane and DME. The sixth separation unit 236 thus may operate as a C3
splitter. Specifically, the sixth separation unit 236 separates the fourth bottoms
stream 208 into a sixth overhead stream 237, which contains a majority of the

propylene that was present in the fourth bottoms stream 208, and a sixth bottoms



shown, for polynerization. The fifth bottons stream
226 preferably is directed to the denethanizer feed
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efIIlltllilee ﬁ§/drgéern%8cr)?1 %gl?\ye?tierr,] Sace(:f?/f{ang %o tgcptg tygroiggn %IQX carbon dioxide
under conditions effective to convert at least a portion of the acetylene to
ethylene. Similarly, methyl acetylene and/or propadiene contact hydrogen and
carbon dioxide under conditions effective to convert at least a portion of the
methyl acetylene and/or propadiene to propylene. Components other than
acetylene, methyl acetylene and propadiene that are present in the above-

identified streams preferably pass unaltered through the hydrogenation



appreci able quantity, then the process flow schene
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the nmet hyl acet'yl ene and/or propadi ene to propyl ene.
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acet yl ene-depl eted streans are then processed as
dé%l&rb%@doré’sev@dm Rop-eledingiompopentsivgll pass thoggh. The olefins
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reference to I gures present
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v angospbrafed foefore geoftert dnycprierpf b pepatatiomunkte dpmlbech ferein. In
[ nv

};rlbgalment, the nickel dithiolene complex is used to separate olefin prior to
entering the first separation unit. In another embodiment, the nickel dithiolene
complex is used to separate olefin following the second separation unit.
Examples of nickel dithiolene complexes useful as an olefin adsorbent include

Ni[SzCz(CF3)2]2 and (BU4N)Ni[82C2(CF3)2]2.
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ketones such as dimethyl ketone, alkyl-aldehydes such as formaldehyde and

acetaldehyde, and various acids such as acetic acid.

[092] In a preferred embodiment of the process of the invention, the
feedstock contains one or more oxygenates, more specifically, one or more
organic compound(s) containing at least one oxygen atom. In the most preferred
embodiment of the process of invention, the oxygenate in the feedstock is one or
more alcohol(s), preferably aliphatic alcohol(s) where the aliphatic moiety of the
alcohol(s) has from 1 to 20 carbon atoms, preferably from 1 to 10 carbon atoms,

and most preferably from 1 to 4 carbon atoms. The alcohols useful as feedstock



m xtures thereof. [090] The feedstock preferably
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atoms. Most preferably, the olefin(s), alone or combination, are converted from a

feedstock containing an oxygenate, preferably an alcohol, most preferably
methanol, to the preferred olefin(s) ethylene and/or propylene. ‘

[096] The most preferred process is generally referred to as gas-to-
olefins (GTO) or alternatively, methanol-to-olefins (MTO). In an MTO process, a
methanol containing feedstock, is converted in the presence of a molecular sieve
catalyst composition into one or more olefins, preferably and predominantly,

ethylene and/or propylene, often referred to as light olefins.
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nmononer (s) include etg%lene propyl ene, butene-1,
peSheraly nonaeactyniq theefsedstrek or melgeriac sieve gatalyet-compegition.

d%ﬁ{‘ﬁmﬁt?gp X%n‘?él blor ghibens, u&lﬁ"j%b{ﬁxﬁ” g GR6zeh, carbon

pent ene- yl - pent ene- exene: oétene and
[ Smrmxisdet Icenbenfdlo)midf]ewatei eissamtla’(bylmrnﬂrrézm)lve pataffies (especially
aturat d nononers, diolefins havin to 18 carbon

jA3gattee oFthARsH @B PE&?&P ol CHERALY noﬂorewwgsaromatlc

V'CB}H OMO%& niRAfeCHRldot OfRf mbst }?(JCQ%%B ditiehB€arBBedter and
preferred enbodi nent, the feedstoc preferably of one

omitneges, owihgwater deing partionerdy tpeefeired.t Ha pthers embedipfents, the
sieye cata t, C rrp05|t| on into ol efin(s)
ng%mﬁg’gdP%; EBG L ?#3 , preferably 2 to 4 carbon
atjoys]. Most Teeafirkabmhiy behgedkhdriiiS) liqid @R Wpor form, or a
conbi nation, are converted froma feedstock contai ning

arsopRysEina thereqs; diherdilyeyt iasithercasided diragiist topr fsrdstah fyltermg
m‘iﬁt'a Rlactot Ar %ggeéf&%c% riged P&k o‘?(&) d&‘&eﬁxbﬁ{‘% AOEEREr sieve

prop ene. nost pre erre rocess 1s
geataiat bompasitem: dd dne eatbodmsent, ahé efbmst (ﬁ@ﬂ@}nton the feedstock

al.ternativel nmet an | -to-0

o b ELBE range PRI bl SHoHT A PLRRATIE Risef! S OB pugber
| ke YRS Nest&dk ﬁld@iu@ﬁtubl%fer%@ Y@nt %o%lt Y% 80 mole percent,
conposition into one or nore olefins, preferably and

pmeete rprqfalrablyyfroretahgmteﬁ@ abadl &, mosd pyefesally fesin @hout 5 to about

orte” et rafperhelfy afieE bidBolPor pt idefard Febuco® eiter

t VieEdy lof waRebtly) dh@dimeRide NeleR(B); Eftrafih(sPN aﬂfmetnhe) (see for
feedstock. The diluents are generally non-reactive to

t iegamaleddSo dRtedt Neoréddiz4?. additian %%WQW@PS)dEﬂﬁB%Wﬁ Higreof,
e f
Q?Seflefamaf H&géféﬁémt §n€9 prer:gh}léﬁ nBﬁ‘d oﬁﬁt%ﬁ&rg?%ilz%a@avmg 4 or

on, bor oxl de, car
waha@e carbes etomsabt mixtames thesof.i ve paraffins (especially

al es such_as net hape, ethane, opane).,
CJBITS ai y T iPE o 0Bt Dt 2 FeGnBT B & feedstock
McShidlBiSg bebeRbre ﬂ}%eﬁ@e?st iPhefREeRe 6 d Hl%'ﬂ%cﬁlaﬁ%i%ve catalyst
wat er and nitrogen, wat er "being particularly

prcgfr@pslggn off rth@umml@nb@@amdt@t in hpereaction process in a reactor,

where the process is a fixed bed process, a fluidized bed process (includes a
turbulent bed process), preferably a continuous fluidized bed process, and most
preferably a continuous high velocity fluidized bed process.

[0100] The reaction processes can take place in a variety of catalytic
reactors such as hybrid reactors that have a dense bed or fixed bed reaction zones
and/or fast fluidized bed reaction zones coupled together, circulating fluidized bed
reactors, riser reactors, and the like. Suitable conventional reactor types are

described in for example U.S. Patent No. 4,076,796, U.S. Patent No. 6,287,522



feedstock does not contain any diluent. [098] The
di luent may be used either |g a liquid or a vapor
wé es03101™71 2 comnbi nati on thereo? The di |l uent i BCEUSIO#/015793
added directly to a feedstock entering into a reactor
or added directly into a reactor, or added with a
. : t e dj
TS, VSRR B 1L K00 RIS SRR Rl

OfKIﬁe’gémPabkishﬁng1Cbmpﬁi}Q lNev@Q’oﬂt}lwewD &fozleno7haskich be alh ﬂereln
nunber of nples of the feedstock and dil uent,
prfé*lﬁfr&ﬂwr%t?‘b?ﬁ( ibJERCe. to 80 nol e percent, nore

] g%ﬁéabl y f’ﬂf%gB 91%&9& re%gfo? ﬁ}éoahl!: n‘% rgl manté%&faﬁ§ abdc¥ibed in

bout 5t ﬁ one e
hyRiseyReabion S leidezatiold auatl kadaPztraeld:Syetcmsepatgee A8 do bBA.AyZenz

o hﬁ??g?ﬁ“% g%nr?]g'd"gﬁlg%& ' Corgbradion AREE ok P60, and US.

4 Tateht M2 6,86851282 astTuidzeITBEd ¢8aktd?y, dHdXUS. qfatérﬁ‘ eAsifikation

preferably yl ene, butyl ene pentylene and ot her

hyReriak Nob DPS6R&YS itedsMsty Arst080 daruliad atsemisacter), which are all
mlfé} lng rggrfatedl[bs'%gi}er%rc]g process for converting a
Ia

fee edst ock contai ni ng one or

nrt[omz]xy g endhas embodinteat, phesrnae odfiqadeddendk d6d separatly or
cat aI yst conposi g‘@on of the invention, is carried_qut
i dORlY %th R oRRPPT EedEack, fo 4 reaciet sYstemyig itk thengange 9f &om 0.1

' Swé*f%ﬁt &?éﬁgn%%bgﬁt%%é %ht?ef'éeﬁﬂ, ?legr i fng ?g(g.ﬁé%gel ght percent

incfudes a turbul ent process),
c daabowi dasvdighti perczet] nineel pmferalﬂgsfrorm Atbutnd syeiglitgfesmeatbioyabout

[ 6500y EaChP AR IRl et dsed R R i any aitven

V oh@Rinédotheedt. al BHel & cclllhg 3HdOV £pob Ukt stbek§ Yo ipeefE@BRt MeSsame
t hat have a dense bed or fixed bed reaction zones

awenmpsitia@,t orf ¢auitain ZV@W% aroperions o the same o5 uhifferent feedstock
Smng {g#%g%#g | ui di zed bed reactors, riser

reac ors, d SU|tabIe conventlonal react or

t yjpBa3]ar e déﬂﬁrdolﬁe&sﬂoﬁ témper@m&tmﬂnploye(ﬁ in &4 edtivebn process,
4,076,796, U S. Patent No. 6,287,522(dual ri seé) and
Fispeeafically; vithiethe reasten systemps iR dhe r@n%ﬁq%r from @b S9edi (200°C)
R omu ol o
R RO R SR i T e
r e(B@&O°@r)maore[1@&@tb}91yTih@npbeﬁtéﬁ@ﬁ'd(%é%ﬁl torabbytpls3 8271 (1508E); yet

O BRGrO BR o a0bdr (001D & ekl 20555 50%9) ot even
Sork- prefofftly i 4Bout @WBSW@?'@h%&Jt PUIQ'2”§"K‘6U@°C) most

Cor poration,” New YorKk, U. S. Patent .
6 pxﬁerabbzﬁqmab@utf%a|Fd(3§@%C)ﬁe@bwd@%°rF) (556%9- U. s

F’%Fdlﬁ Appl Iﬁl%t EonQ/ersmn pressure employed in the conversion process,
specifically within the reactor system, varies over a wide range including
autogenous pressure. The conversion pressure is based on the partial pressure of
the feedstock exclusive of any diluent therein. Typically the conversion pressure
employed in the process is in the range of from about 0.1 kPaa to about 5 MPaa,
preferably frdm about 5 kPaa to about 1 MPaa, and most preferably from about 20
kPaa to about 500 kPaa.



Serial No. 09/564,613 filed May 4, 2000 (nultiple
riser reactor), which are alg; herein fully
wo pasoporat ed by reference. [0102] In an enbodP@EDE2004/015793
the amount of liquid feedstock fed separately or
jointly with a vapor feedstock, to a reactor systemis

| b1bsye ' ang?hé)fwgiétﬁ”h&xrgy WBA QN elB@EE §WHS V), apAHENISDy in a
i ght percent, preferably fromabout 1 weight percent
t proedse Ubr ZBnveeiinghte feedstanit containiag pimsf err alory okygamaghgntthe

5 wei ght .percent.to.about .65 weight. percent_ ba .
t?ngeflg? of a\/\g}ozer?fﬂ%fswtvﬁeca%%%sgsctoglé’g Sllhﬁtglvﬂl Mg ger%%g& Wre, is
didRatas aRnbal Refkht BRI BedstdlR ckéldding adhdilMéRoTo the reaction
feedst ocks are preferablé t he sane conposition, . o

. > r
gWaﬁ’q’f Rawr yien gvgiglipef maderslapfsievseins Hivemglechlar sive rftatalyst
eedst W t i di.l: ) .
SERGTGE YD -LRRt TR, PSS Shatliics koA Gncien
PtodGep she capbysit torapodityorintaHiluidizébstate adthin a ssastoem s in

(H306°C) pFarcinity HSW st TaBakopob B abotinonp b

147 , ) I Qe 5
| STA R Gt ENEN o Sl od ko e RED (AECL

SE2Ftq 800t T00 ln- blaod mosppxeferabs fomabout ) hel émabayt 000 hr-

) e Bt red B Pephi W o 2ot 4B A e st
1982V fé52@vérsion [0 2 9dddstbbie c iR Sh&@harol, @3MES 6r both, is in the

enpl oyed in the conversion(ﬁrocess, specifically
wrangg af frva abewiciir-ipsabery 300driles over a wi de range

| ADE 0 o bR STRRNBaE a8 MLy (ST AP RE T CRRER Shiing

I al” pressu toc
edithans ane raatti@nyrodidts evithirt therredotor syytpincialprefetably sufficient to
conversion pressure enployed in the pracess is in the
r BRiEZeothe rReRTulotieveocaly B LoNRYSILGR MY ithN gpEpgotion zone in the
pfe%}ﬁf.a h¥ §EOMMARO YrocesK BaicuRrBbRihin lthi/RadtoradydteflD Shore
preferably from about 20 kPaa to”about 500 kPaa.[ 0105]
Thativsaghtwition rthy rispaceactoelshds tay 1¢asHgbout Barmeten ipgr Isgecond

in rocess .for converting, a feedstock,co i nNihng 40
o5 ol el B8 LB RGP B e 1SRBee
S bR EMB R b AL E SIFRRE tifah QNmWWeé, Nieh evenr A8t proferabdn greates than
defined as the total weight of the feedstock excludin
aRym/ged, aadmpst preferably eaeaterdhany b msqse rSagdar examplgd] grkatent
of I | &l Si8vend i eV t t .
CIMFBLAENLSEi B cob Rt b TRLENh i’ a0t bl hei
maicotppirnedbatefarch@vel sufficient to keep the catal yst

conmposition in a fluidized state within a reactor.
E?k?vlene and Propvlene DISQOS}UZOH

[0108] The ethylene and propylene streams treated and separated
according to this invention can be polymerized to form plastic compositions, €.g.,
polyolefins, particularly polyethylene and polypropylene. Any conventional
process for forming polyethylene or polypropylene can be used. Catalytic
processes are preferred. Particularly preferred are metallocene, Ziegler/Natta,
aluminum oxide and acid catalytic systems. See, for example, U.S. Patent Nos.
3,258,455; 3,305,538; 3,364,190; 5,892,079; 4,659,685; 4,076,698; 3,645,992;
4,302,565; and 4,243,691, the catalyst and process descriptions of each being



[0106] Typically, the WHSV ranges fromabout 1 hr-1 to

about 5000 hr - 1, preferabli fromabout 2 hr-1 to
w@basin1B000 hr-1, nore prefer %Iy from about 5roTA$2000015793

about 1500 hr-1, and nost preferably from about 10

hr-1 to about 1000 hr- 1. h one preferred enbodi nent,

t he V.is greater than 20 hr-1,, prefe [y th \/
¢ SEPHE) nriiies Herd B aptpaster orip Rl itk aed Tovoive
DMEnta@t[n(?gﬁé Bthylehe ioi;]- giiﬂeh@ﬁﬂﬁu@tfwﬂ’ﬂi 2 BOBBRIfin- 3G -cltalyBt at

about 3 hr-1. [0107] The superficial gas velocity
( SOWGSSHE anf empesay clivectofaima grediolypdein pigdudteact i on

PGS S W hicfe | AhoufAH Ur BUSHEoR, RICEAIARLY%e propylene

i ent I'Ze the nolecular &ieve
c peqaivsi isi contaviet iwith & nteedlotémercazabyse td forinhepdslgalefinr Desinably,

SGV in the process, particularfly within the reactor
5% Bﬁr‘hﬁ olﬁgP é{’E%lPE iPERfCaY FSyCW?CL Pﬁt fi IEMREHUFEL A EIGE (hefween
| Sclb?ﬁt éOe?Sahd %Q&Ht32@°%. qﬁ%%acﬁ?ﬂ cAEEOMEAEIERlow, medium or
preferably greater than 0.5 nisec, nore preferably

gthéght @ressuteg beihg rthgehere awithin rherrengn’r eff dboabl pagroesbbet 3200 bar.
than 2 m sec, .yet even nore preferably eater than 3
mq’?éer,ocsﬁas FAseEd puidh SR Hriagt _grlu% gﬂ? € Hpeds o thg gype of
f %?)eﬁﬁé‘xmﬂ & $sRablEahRNhe HRB4IE BE 120A ratel G¥ rd¥R-about 10 bar to
09/708, 753 filed Novenbet 8, 2000, which is herein

i nbawtdSP dasdndprafetlly ehs empEtdtyte emrecaridroRr syt §209C to about
Di_sposi tion [Q108] The ethylene a ropyl ene strea

¢ PaRi dF s SRS BIORSPSaRe dtob o aqugt%ﬁ'ﬁﬁhgt PR BEEEALY be
be, . ' i it

oSSk KTBIA ST, SOCTPLASE] Gnt RIPIR el e b fom
pabyyarsagy kestut A0yarconvent i onal process for form ng

pol yet hyl ene or pol ypropyl ene can be used. talytic
pit@ses a.l%a%@%%rwgyol@em PEBerars V%S@F@?Ca@a"%‘f’%q can be
n%‘glfédo &ohe thezbﬁlg!eﬁésle glj%tpyﬁne ae{n‘d”CP“ B1&dsd %aﬂﬁqla‘?‘&'l\glét.ylene,

catalytic syste or exanple, U S "Patent
3 semBatad BecaddiBg 30 3BB; inge1Bi64, 10l okfi89 2¢pir@ed 4c65ing36; this

4,.076,.698; 3 645,992: 4,302 565: and 4,243,691, th
APPSR oA sg PR oSl paiprieBing g puci fgpounds of afichydes
bty eueH as TXCI D G/NROERbAI 10 &lcRisN ak¥hd18fs8EIL RS ©2-C M mono
general , these nmethods involve contacting the ethylene

oraloghelsy ¢stere madediam the CB-Gl Zpmiope catbiorylicoasiingnd the C2-C12
c I r d f ' t -
S Bl JoPl SR STRELAL B ACHI e g v
ofchlohiids, dtiyesiizens) ethylee ekidy) @uneneracpsleipyalbiehlpridelpedpylene
is contacted with a netall ocene catal yst to. . form

pOKisH &Y agidbsthveneyProp Hen P her A HcHAPHITHE aafidge%s and
| i@k dr&shytte ld FrobFIERET GhETE+ OGN GuBMWES Darticular, are

particularly suited for the manufacture of aldehydes, acids, alcohols, esters made
from C5-C13 mono carboxylic acids and C5-C13 mono alcohols and linear alpha
olefins.

[0111] Having now fully described the invention, it will be appreciated by
those skilled in the art that the invention may be performed within a wide range of
parameters within what is claimed, without departing from the spirit and scope of

the invention.



about 50 C and about 320 C. The reaction can be

carried out at |ow, nediumor high pressure, being
wangosheroei Wi t hi n t he range ofgzabout 1 bar to abonwUSBBQ015793

bar. For processes carried out in solution, an inert

di l uent can be used. In this type of operation, it is

desirable that the pressure be at a range of from

about 10 bar to about 150 bar, and preferably at a

t b M8 ure range of from about 120C to about 250 C

Fwecqgiﬁ.{.phase processes, it is preferred that the

tenperature generally be within a range of about 60 C

to 120 C, and that the operating pressure be from

agout 5 bar taqg about,K 50 bar. hgllO] In ﬁddition to

pbi yol &fPTRSESS Aefiepoinedtimetybriess Homem Qlain-yexaigmg gffuent

for rmdst?éaﬂ?;t/ﬁe{;ﬁro&fsgﬁrﬁﬁﬁsin@fh@@ gge and CA+ ol efins,

particul ar utyl ene, separated according to this

i nvent {@n. Prowidihef thas e§bpatr atredmaceberdinngh¢ oefflos  stream

invention can also he used in the manufact.ur f . such
compouRtBPEe: sl s G irhe Ry 8 vl QipgnG RS

car boxy)i ¢ a6italting Ihe SHIRbS 3deM wish &7 vloeniRemoval medium
al cohol s, esters nmade fromthe C2-Cl2 nono carboxylic

aci ds #nan PNEgespteqEmovBhnénib Medstigionditionh efectiyepteaform a first
ol efi T‘gver}{éat'ayét eg.&%ﬁf § firf E(yt‘io%estgéaﬁp QiRdifl G stV vilead
chloride;, € hyT enzene, et hylene oXl de, cumene,

acr ol estieanabdniprisel lredididd oxprenpel remevalxmedipmagidyd ntjority of

aci d, ethyl ene-propyl ene rubbers, and acrylonitrile, )
and trﬁm‘%ansnﬁﬁﬂ%mgomﬂeaarmlwea%ﬂémﬁ%ﬁ Rendgrein

CA+ ol glel f1Ss b SREmI dnifistd £ HiAdrity ¥F eheP@blckifH el ¥nd a
suited for the manufacture of al dehydes, acids,
al cohohsjorigg bEths ompgmaterromp G8-n@Bimpno car boxyl i c

ids and C5-C13. | cohal dli | ph g
o ef 1 nl) [ OTEHC IR THGRsR U Ghun oF afty Rier condiions

I nvent e@stive tto Yarkd a BoapRVaaaE SekaRyaddOsRosK bbitéifls btfeam,
the art that the invention may be perforned wthin a

wi de r hg@inthepgeendee erkeadistraam cppwprisessa aajgrife @f the ethane,

wi t hou rij r SPI4r | t he
vent SRR Ao, APLIIGR. SR U SREPBreSlns e fis
di met hylerkéddestrdang mndnwhéreihi the ceendral botagne kfréame domprises a
stream the prqcess conprising the steps of: (a). .
provi dMAPTEher TPHLYA CS¥BAR TeORER a I R@Nd et iRty of the
stream,gRIPLLESes et hane, ethyl ene, propane, propylene
and di et hyl et her;

(d) separating at least a portion of the second overhead stream into a

third overhead stream and a third bottoms stream, wherein the third
overhead stream comprises a majority of the propylene and optionally a
majority of the ethane, ethylene and light ends present in the at least a
portion of the second overhead stream, and wherein the third bottoms
stream comprises a majority of the propane and dimethyl ether present in

the at least a portion of the second overhead stream.

2. The process of claim 1, wherein the oxygenate-removal medium is

selected from the group consisting of methanol and tri(ethylene glycol).



(b) contacting the effluent streamw th an oxygenate

removal nmediumin an oxygenaye renoval unit under
wamoglt7oans effective to forma first overhead@veam/o015793

and a first bottons stream wherein the first overhead

stream conpri ses residual oxygenate renoval medi um and

ay My t OfRAvad stream contains

p%'opylo'girl}ée?{rogésg Jg?&%ﬂ%ﬁé?ﬁ{gﬁﬁ g%gs’e\(/:\%r ein the first

bot t onprester elm ¢00h mppes dimethyloethery paeferably @rastarhpan 1500

() conpam GOt eped, 6o P BT 3Y Fh e gV eknead

under ganditions effective to forma second overhead
stream and a second bottons stream wherein the second
over head stream conprises a majority of the ethane,

et hyl e r opane,__propy , ol - byl r
p%‘esen{rllﬁfié rﬁg?cﬁgs ?ragy ogj\%eétﬁ{ehgdplgp r élg%nmgrﬂgc/f \\’/Vvﬁseljragli hhet %rgcess
secondfilyiet edthpredet @epasfpri ses a majority of the

resi dual oxygenate rempval . nedi um and a. nmaj C%{llg_ﬁ f head
the waf®r; BeRaratiap peepiens: from ah eaFte%lBsz?nrﬁiJr § GHCopvernea
the se 9@%1 overhead streaminto a third overhead
streamand a third bottons stream wherein the third
over head stream conprises a majority of the propyl ene

and opt| onal | Lofi of .t he et s
Bant  Chag el st ket o Bhespd TR Shiptisp e 808 or
second(;gverBg@g}leﬁtzfngaﬁ@p@ﬁﬁeMer ein the third bottons
stream conprises a majority of the propane and

di net hyl ether present in the at |east a portion of

t d h | |
whor ot 1P RCES OERrEl s ZBEY PP REERZ DRt he

t he greup ofonsi sting of nethanol and tri(ethyl ene

glycol).3. The process of ¢claim1 or 2, wherein the .
second (®ver Keprtngmolmerzatiop gadg F@‘%{{%‘F frome At 588 RYELSR of

di met h¥1{1e @{rﬁé??rhg%e&%‘fﬁ?wd greater than 1500 wppm

di met h ased on the total weight of the
second (byer ipehthesizingahe pdymehzmtiongradestiflengny one of
the preceding clainms, wherein the process further
conprises the step of: (a) separating propyl ene from

aty | eastheapedssi GiNa®f oh&ft Ak rffec@diigheRiingt wiaein the olefin-

containing effluent stream is derived from an oxygenate to olefin reaction

system.

8. The process of claim 1, 2 or 3, wherein the second overhead stream further
comprises water, the process further comprising the step of:
(a) contacting at least a portion of the second overhead stream with a
drying medium in a drying unit under conditions effective to remove at
least a majority of the water from the at least a portion of the second

overhead stream.

9. The process of claim 1, 2 or 3, wherein the second overhead stream further

comprises carbon dioxide, the process further comprising the step of:



5. The process of claim4, wherein the process further
conprises the step of: (a) po4l ymeri zing the propyl ene.
wooosfiieomr ocess of claiml1l, 2 or 3, wherein tPETIIVOENIS7I3

further conprises the step of: (a) separating
pol ymeri zation grade ethylene fromat |east a portion

SLI ;R{eerﬁt EIaI ,d%ogl eilgggg st rea -on 99&5[:“9)&%}&0 Vgeelg éfs{}gm W6th a

one of édﬂ@tlcpﬁl@@l@ﬁ'l ingieE E&id'ﬁons\&ﬂ@étﬁ}dlotrmove at least a majority of
ol efi ncontaining effluent streamis derived froman

oxygenathe cagpog| dipxidefzemtthemt dgast amporigon ph dheseroad overhead
claim,42.0or 3, wherein the second overhead stream
further conprises water, the process further
conprising the step of: (a) contacting at least a
poLél on of the second overhead streamvvl a drgg g

um 44rPTECE? FPEPPARAURS (FABPPIES oM B i e d A egfluent
remove s'%ﬁeahleﬁﬁtpr@ce@@bcﬁﬁﬁﬁdngotfhe%ﬂ%ﬁs y@ter from the at
| east a porfion of the second overhead stream 9. The
process(apf chraviing the oefﬂagntvmrwn,n wimgeige ¢l ceffluent  stream

over head st ream fuert&yg rlsesr C rbeon d1 {Wgt the

pr oces sSSP ISREF SRSV SR I??éle’sl% 81? and dimgthyLetper,

at | easfp)a pentdctig e éfhaerﬁ e6ed “ﬁmh@@%eﬁaté e@hid vl h{edlum
a caustic nedi um under conditions effective to reno

at | easif! & prygspqteyewpval it urdss gondigRny effetiye to ermata first
| east a,pdul WeRth dddCa H %‘%&%@toﬂl‘é%&%ﬁﬁd wietdiftThe st Verhead
process for separating s from an

ol ef i n- smama;tdmnprg;eefésidmhbx)genaarrembm mesdimasemd a majority of

corrprls t he steps VIdI g,.t ffluen )
str eam 3‘:‘18? rFﬂPﬁ%‘ eP’qu lpr r@o‘ﬂﬁ?ﬁ‘é’ggmﬁ H‘&&l &herein

et hyl enge ﬂi’&t%%ﬁrs s%ﬁﬁ%bﬁxﬁﬁs&@mﬁ{o‘i‘ﬁfr By {heechﬁl%fhyl Efhbr and a

contacting the effluent streamwth an oxygenaté

rem)valmmedt}(mﬁthﬂowgeomg@n@\taémeémal unit under
conditigns eff irst overhead stream,..
ond 1@ a SooFElng Tad Pl BvoliRad urdim RIE VG w3 RBions
St ream ¢FRidALE SEPormesiddbid oPNGRNALABIRVRLoNEBb i Pdfbam,
a mpjority of the ethane, ethylene, propane,

pr opy| evbereiaritie sronmdiverhend sircams gampFessed majority of the ethane,
ethylene, propane, propylene, and dimethyl ether present in the first

overhead stream, and wherein the second bottoms stream comprises a
majority of the residual oxygenate removal medium present in the first
overhead stream and a majority of the water,

(d) separating at least a portion of the second overhead stream into a
third overhead stream and a third bottoms stream, wherein the third
overhead stream comprises a majority of the ethane and ethylene present
in the at least a portion of the second overhead stream, and wherein the
third bottoms stream comprises a majority of the propane, propylene and
dimethyl ether present in the at least a portion of the second overhead
stream; and

(e) separating at least a portion of the third bottoms stream into a

fourth overhead stream and a fourth bottoms stream, wherein the fourth



the first bottons streamconprises a mnority of the

di met hyl ether and a majori tys of the oxygenate renoval
woreasono7(c) contacting the first overhead streemUsaiio15793

wat er under conditions effective to forma second

over head stream and a second bottons stream wherein

the se . : ' Q[ 1 .
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wherein the secaond bottaons é&%ean1conprises a mpjority

of t he SHEAN AAEPTIEHEAJBAIRIE Plthp PEIPaRe aNd, Hipsthulgtheripgesent in

the {1 il o QURIDBGHoR bF ERTANShRnii Y Of the water;

(d) separating east a portion of the second
overhead streaminto a third overhead stream and a

t hi,rd ttons sStr erejn.the third qgverhea . .
st eamiBGrIPrSB<oa TR ol (SREFin e SHieaPEe SHECE Hpripe is
pr esenkeledted ABmathe bRAPcoRsifMpldf MtiRinot 1Rl Big&RMENe glycol).
over head stream and wherein the third bottons stream

conprises a majority of the propane, propyl ene and

dilEEt h)i'lhe Ijaggss perggiS liOnoxt rllg,ng&-lfnleefr?%e @ec%?llﬁt %@gl%egﬁ stream

e
the’secondgoverhea rean separatin
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fourth overhead strea nd a fourth bottons, strea
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of the pLppy hemPresent in the at |least a portion of

the third bottons stream and wherein the fourth
bottons stream conprises a nmajority of the propane and

di.get h et her sent in the at |east a porti on of .
CHET g Dhekere RESER Lyl or 2, Sinsi<G8 Bl SroPed i Bgmorises
wher ei thd diép é¥xygenat e-renoval nmediumis selected from
the group consisting of nethanol and tri (ethyl ene
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second qverhead strea 13. The process, of_ claim 10,
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of : (koSG aAhhjddrAbe [HEAThard R&ehi ANHR!at bRt bMidkBbn of the
overhead stream’into a fifth

third overhead stream.

14.  The process of claim 13, wherein the process further comprises the step of:

(a) polymerizing the ethylene from the fifth overhead stream.

15.  The process of claim 10, 11 or 12, wherein the olefin-containing effluent
stream, the first overhead stream, the second overhead stream, and the
third overhead stream contain acetylene, the process further comprfsing
the step of:

(a) contacting the acetylene in at least a portion of the third overhead
stream with hydrogen and carbon monoxide under conditions effective to

convert at least a portion of the acetylene to ethylene.



overhead streamand a fifth bottons stream wherein

the fifth overhead stream con_}al ns a mpjority of the
wetdvgloeTvel present in the at | é5st a porti on of PCH®S2004/015793

third overhead stream and wherein the fifth bottons

streamcontains a majority of the ethane present in

the at least a portion of the third overhead stream

14. The process of claim 13, wherein the process

f Ut herThe Ppdess 8Bclhine 16 EPon12, WikkreiAQhy BRFihZon@idifie effluent

et hyl ene fromthe fifth overhead stream 15. The
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Bt RBact CHTBTHE BR et HESE i 6 BUGRHESITC G p portion
Wi th h)b@' R Blr e BSH o QRANTRAAXh IR0 R0 Sl ofBRide under
effective to convert at least a portion of the

acet y| eneditionseaffegtients. cogverThidepst e pogionaff the micthyl acetdene or

12, wh rel containing effluent stream the
first ﬁggg%?m@e&the second over head stream and

t he thlrd bottons stream contain nethyl acetylene or
propadlene t he Erocess further conpr|5|n§ the s
oft/: (a) The pirecsss Phelaimd Ondi Iﬁ’yllza&@?‘&?lf’eﬂ’@ sfugnt 655%111@‘11?@ first
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the third overhead stream further contain methane,
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wher ei l@oﬁtbﬁhs fa ihforidy of hl%aéthﬁleﬁeaﬁd GEHAhaipiésent Rjherdttiyast a
of the nethane present in the at | east a portion of

t he thmpawaxpérthfessaormve&r?ada%ﬁmmer ein the fifth

bottons stream contains a majority of the ethylene and
et hane present in the at |east a portion of the second
oV é&r hedtie processmof claim 10, 11 or 12, wherein the olefin-containing effluent

stream, the first overhead stream and the second overhead stream further
contain carbon dioxide, the process further comprising the step of:

(a) contacting the second overhead stream with a caustic medium
under conditions effective to remove at least a majority of the carbon

dioxide from the second overhead stream.

19. The process of claim 10, 11 or 12, wherein the second overhead stream
further contains water, the process further comprising the step of:
(a) contacting the second overhead stream with a drying medium in a
drying unit under conditions effective to remove at least a majority of the

water from the second overhead stream.



18. The process of claim10, or 12, wherein the

ol efin-containing effluent sgream the first overhead
wostongearoand t he second over head stream f urt herrCxowg2804m15793

carbon di oxi de, the process further conprising the

step of: (a) contacting the second overhead stream

with a caustic nediumunder conditions effective to

renove at least a majority of the carbon dioxide from

tb@ seThaproovsrdfedmmst(, ddmr 129whatsin fhedqsecess Hrther geraprises

10, 11 or_ 12, wherein the second overhead stream

fur t het®SlROi ns wat er, the process further conprising

the st@p ofpolfrAdrifRsihe pidpyiene Hons thedouttioyerhaddtreameam

with a drying nmediumin a drying unit under conditions

effective to renove at |least a mpjority of the water

fromthe second overhead stream 20. The process of

claim 10, or 12, wherein the process further conprises

the step of: (a) polynerizing the propylene fromthe

fourth overhead stream :



