BUTANE ABSORPTI ON SYSTEM FOR VENT CONTROL AND ETHYLENE
PURI FI CATI ON FI ELD OF THE | NVENTI ON i oooii The
wonveErweien rel ates generally to an integrated pPCOMS3®7/002348
for the purification of an ethylene streamthat
contai ns ethane. Such streans are conmmonly found as
the products of ethane oxidation reactors, where
ethane is oxidized into acetic acid and ethyl ene.
BACKGROUND OF THE | NVENTI ON i 0o02] The oxidative
dehydrogenation of ethane to acetic acid and/or
ethylene in the gas phase at high tenperatures is
known in the art. For exanplé}‘U.S. Pat ent No.
4,568, 790 descri bes a process for OEidiz:ngle:hgne to
hyl en Ing an oxide catalyst. The cal cul ate
g te| '\éct i gﬁ%&Aﬁ %BH)HtS%%TEM FOR VIONT §;@NIIRQL
ethane ranges frONBERBYLENT PERIFICABIONRat ent No.
4,524, 236 describeiaa process for oxidizing ethane to

ethyl ene using an SAFU® O BHESINVEREON the f
Vi t conversion o
oo SEHERNNG L s LR BBt LS T nih o an i

streamb {6 2;0h#Bngletane.beSuch PEEERS Srd e6milily $h &R 1Y Yhe &)roducts of ethane
. reparation of acetic acid fromethane, ethylene or
OXIdatprﬂ%{%ﬁ?tg@ WE‘S?%%%‘% 1P Rxishargdntoraratic peid @nd sthyhenen acetic
selectivity of @CR@R@@NE@F%@M@Q%{&% ectivity

of 62 percent with an et hane conversion of 4 percent.

10002]  ATHheiotibativepdeyaassehation bectR4RRa ra@étﬁ@&bi@ifcmési'og g@gﬁﬁ% éra the gas phase at

co sin | ene. and/ or acetic acid

high t?"ﬂg%rﬂ{%??e%n%g‘%% AR IR 2rtEPFor gxrmples UBS. PatenoNgi Hefa8e790 describes a

. / . a S ..
poces e ARS bl U0 Bl U RR B e iy
ethyleng at, S{) ST eryRIsion ofi ¢thane rAngesl from £3 wxV6@eercent. U.S. Patent No.

4’524’§ﬁﬁ%ﬁgﬁ gff%?&]:e%éé %ﬁ’ggﬁ%@%%ﬁﬁ%@% ;{JIS} hafgﬁrgxide catalyst wherein
the selgeiixibr for gthylepe ahp § mesgens ebmrcrsion tof e‘éltrmglieg't Fag | Iﬁ'g]g ;Bm) percent. U.S.
F T acer at s GaREFap P 8faFalF Bhwalor o Ritypcid fom etane,
ethylenegpftraixtyras) theresfiveitaok keanbatatiwlisdnan acetic selectivity of 34 percent and an_
ethylene selectivity of 62 percent with an ethane conversion of 4 percent. A further process for
the preparation of a product comprising ethylene and/or acetic acid is described in European
Patent No. EP 0 407 091 B1. According to this process, ethane and/or ethylene and a gas
containing mblecular oxygen is brought into contact at elevated temperature with a mixed metal
oxide catalyst, resulting in a maximum selectivity for acetic acid of 78 percent at 14.3 percent
ethane conversion. The highest selectivity for ethylene was 70 percent at 15 percent ethane
conversion.

1003} Vinyl acetate is generally prepared commercially by contacting acetic acid and ethylene
with molecular oxygen in the presence of a catalyst active for the production of vinyl acetate.
Integrated processes for producing vinyl acetate are also known in the art, For example, U.S.
Patent No. 6,852,877, which is incorporated by reference herein in its entirety, discloses a
process for the production of vinyl acetate comprising (1) reacting ethane with oxygen in the
presence of a catalyst to produce acetic acid (ethane oxidation), (2) reacting ethane with oxygen
in the presence of a catalyst to produce ethylene (ethane oxidative dehydrogenation); (3) reacting

the ethylene and acetic acid produced above with oxygen in the presence of a catalyst to produce



wi th nol ecul ar oxygen in the presence of a catalyst
active for the production of vinyl acetate. I|Integrated
wonroraess for produci ng vinyl acetate are al seCkusm7/002348
in the art. For exanple, U S. Patent No. 6,852,877,
which is incorporated by reference herein inits
entirety, discloses a process for the production of
vinyl acetate conprising (1) reacting ethane with
oxygen in the presence of a catalyst to produce acetic
acid (ethane oxidation), (2) reacting ethane with
oxygen in the presence of a catalyst to produce
et hyl ene (et hane oxidative deldrogenation); (3)
reacting the ethyl ene and acetic acid produced above
wi th oxygen in the presence of a catalyst to producea
vinyl acetate product stream and (4) separating the
a vinyliadytateasredadtestleamimid ¢4)pepattihg e dayh doetite fbRpthe Product stream from
| 0004] Furthernore, commonly owned U.S. Patent No.
step (§)-790, 983, which is incorporated b y reference herein

10004) | FulrthSrrBéel rc@in‘x‘norﬂy Wrﬂbﬂe@ S PIHERENS. 30190@83 which is incorporated by
rOdUCt| on o vin acet ate CO%H Si ng reaCt| ng
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acetaterfram sheprodngt, Sh]ean@rmﬁtegd% 1 shows a common pri or
arn Y, r t
(0005 Ptlglg%gyé %w&gloﬁxtn'g gﬁféﬁj 8§n9§;f%%é|[]&%n rgg%??%c!tﬂ)n }?’bgess In this basxc
systeral amgthane lrontainng geenro i} @i fed m@or@wnflzm oxygen aonkiing gas (2) into an
S gactor
ethan? Pﬁ f ign &e%:go& (%?Xg‘élsgggc-{? be € }\eﬁ gcfglédlgﬁﬁg bF%§XF5 Ped reactor. Inside
the refadior (8), fw{lﬂ‘lel is oxxdigedz Ao Iaﬁéttc ﬁtﬁé,t tthyleaé,dandetvdiydsn@arbon oxides (COy).
and vari ous rboqégﬁbdes aseous reactor

é . Jhe
@quﬁeyﬁacpﬁ)e Hept ali e fluﬂgg CSERERS ﬁpw >c,‘omptonents is fed into a

recycleOgHRQBAMLS: (9, Watth gbAudds h&ﬁﬁ@ﬁ@rﬂ@ﬁnﬁﬁﬁﬂ%’%&leﬁﬁ) ethane, and COy, and
whi ch produces a top stream _containin

a bottgphglFram fRdViaeR COBRIPSABY 2Gfh \ytaﬁeéa?\w%@wﬁpggy-products The bottom

strearfy Q@)t 1@'&"1’&1 ?ﬁ?ﬁé@asﬂéio%n Mahe bt t@Bﬁ)\J\f@ﬂM’lﬁéﬂj&etlc ac1d for sale or for use in
pr oduc bottom stream (6) then purifi

a dovsnatwamq vinyl taqetaty procgsspfnsyihewy ru?h%aoméﬁtme @é.feipm othe recycle gas
sc:rub?é}J fs %técpfo H:C‘r[ﬁ'ob&sﬁngW%)r %fnr&hayés dicetal e.ﬁ'(ﬁflocﬁg‘ctép stream. The

shown) stream (7) fromthe recycle gas
purified stream is then fed to an ethane/ethylene separator, a separation that is often costly and

difficult to achieve. The ethane stream (10) is recycled to the oxidation reactor (3) for further
conversion into acetic acid, while the purified ethylene stream (11) is sent to a downstream unit,
such as a vinyl acetate unit, or stored for future sale.

10006 A common problem in the production of acetic acid/ethylene is purifying the ethylene
stream for commercial production or for feedstock to a vinyl acetate plant. When ethane and/or
ethylene is oxidized to produce acetic acid and/or ethylene, the product stream contains both
ethane and ethylene. The separation of these two components is very challenging. It would
therefore be desirable to develop a process where ethylene can be easily separated from ethane
so as to produce ethylene for sale or for use in a downstream process, such as a vinyl acetate

plant.



scrubber i s routed to a processing step (8) that
renoves the COfromthe top stream The purified
wenowaaiss then fed to an et hane/ et hyl ene sepaParmis200a/002348

separation that is often costly and difficult to

achi eve. The ethane stream (10) is recycled to the

oxi dation reactor (3) for further conversion into

acetic acid, while the purified ethylene stream ( 11)

is sent to a downstreamunit, such as a vinyl acetate

unit, or stored for future sale. 100061 A conmon

probl emin the production of acetic acid/ethylene i s

purifying the ethyl ene stream3or commercia

production or for feedstock to a vinyl acetate plant.

When et hane and/or ethylene is oxidized to produce

acetic acid and/or ethylene, the product stream

contai ns both et HAMMAREOY TEHE INVIENEEDNr at i on of

t hese two conponents is very challenging. It would
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ethylepr:ozimmg rfmmnart gsdane bexedavédfrons the 8&8am T ethfRAE-rich side stream
is fed to a s or ption

f
from gﬁ%l\g%exi 15, en?qﬁga:/ éectng ﬁowgftarts e O fggtl\%@ﬁpwg% where ethylene is

purifiglinsifiy angbtithee ecblhyhte MEhd bonhd ol B lﬂ?r’st ab@oﬁitio‘ﬁttower is sent to a third
absor uses n-butane as .a solvent to ab

rb
tower,b%x} it gl%ﬁllégdg?tﬁ & I%r}f:dreg?}ﬁ;pléﬂger am 8us ng‘v?ro Frqdﬁeqtbylene 1s purified, with

the omB&éSstf@anemgn@éﬁedo fthe ﬁfdrbﬁeﬁﬁé&@%thﬁén@tﬂﬁﬁlﬂ%gﬁoﬂ k&Wer for further
fromthis tower is sent to a second tower

refinoigh o B BOYIR SHEHP: BIPME QY e PRAGE HFpB AE Uity ene purification
tower Pbéth{dfewhi¢hi ddtnptise- MUSRN A ¥ed h-butht, %erg??xt tltb %ngtnpper tower for

the first absorption tower is sent to a
ethan%‘i‘i’c?mlaﬁéarbd{t@lee‘tqlmnéﬁ%coi‘/@ﬁ’overy tower. In this

t ower, crude PR tdgag r head
stream bei nnggr%ﬂ‘to (F1 ]pifui:)drlgnentlone bﬁﬁég

FIGOUREAL 50w HPB6r AP hcdiid! B&L IN and the
. gottoms stream 16gl%n (\:/\i‘ hatcmelsero ottt o%%ge%srseam of the

woos)  FHYWVRE? shpvsi angt ¢abodioget of s pthytenwimuwificetiomprewss of the present
inventi@st |y ethane and n-butane, being sent to a stripper

tower for
DETAILED DESCRIPTION OF THE INVENTION

looro]  The present invention provides a process for separating ethylene from ethane in the
product of an ethane oxidation reactor using an'n-butane absorption process. The oxidation of
ethane can be carried out in a fluidized bed or in a fixed bed reactor. For use in a fluidized bed,
the catalyst is normally ground to a particle size in the range from 10 to 200 um or prepared by
spray drying. The gaseous feedstock, and any recycle gas combined with said feedstock gas,
contains primarily ethane, but may contain some amount of ethylene, and is fed to the reactor as
a pure gas or in a mixture with one or more other gases. Suitable. examples of such additional or
carrier gases are nitrogen, methane, carbon monoxide, carbon dioxide, air and/or steam. The gas
containing molecular oxygen may be air or a gas which has a higher or lower molecular oxygen
concentration than air, for example pure oxygen. The ethane oxidation reaction is generally
carried out at about 400 to about 600°C, preferably about 450 to about 550°C, the key being that
the temperature be high enough to oxidize ethane. The appropriate temperature will ciepend



et hane recovery and n-butane sol vent recovery. BRI EF
DESCRI PTI ON OF THE DRAW NGS [ 0008) FIGURE 1 shows a
weRd@rovzIst acetic acid producti on process. [ 00887/US2007/002348

FI GURE 2 shows one enbodi ment of the ethylene
purification process of the present invention.
DETAI LED DESCRI PTI ON OF THE | NVENTI ON [ ooi oi The
present invention provides a process for separating
ethyl ene fromethane in the product of an ethane
oxi dation reactor using an n-butane absorption _
process. The oxidation of ethane can be carried out in
a fluidized bed or in a fixed%bed reactor. For use in
a fluidized bed, the catalyst is nornally ground to a
particle size in the range from 10 to 200 nm or

repared by spray drying. The gaseous feedstock, and

upon altaélf ased guthecdipe pailation meastird %&!&‘B@okldg asnge of catalysts for use

in thiBORhBHES Aid TREI by oﬁ%x ’geSklﬁuﬁl Y a lfjl é(%g%vogsg/ gpgpiﬁmlze catalyst

of ethyl'ene, and is he read
perfm@pach by findingithe appr @f@mre@ctmmtemp@tdtme Ths pﬁassﬁelchﬂbk @tmospheric or

n e Carr
o SHRARAGS, e MO % B A3 S0 gatbos 30 b
joo11) ame@ﬁmmns@m prbducga s ntiahiraiofi gmsg:s ﬁmﬂ@cﬁug athyPeaéJ&éttic acid, water,

S i ch has a hi | ower
COx (T2 B SOl Shsfe Bt ddoiosPrah hary Yooproghia) Ehis product gas
normgilyr exisxiig ecactorhe aathipeRnay fb@ﬁobéeﬁ"hbbﬁﬁ@fo Rﬁaﬁ(ﬁlt 600°C. The product gas
carrjed out at about 400 to about 600C,

efﬂueg} ﬁ'f)lélr ths|r§,acécHd§tthqs@refedalgwgmer%@ Tmove |s;gta|b§y fines pd is then routed to

a sepalrdtidn proCeds CHIRA M8 ik F%c%’cl@ oAb Q&iuﬁﬁlé?%ﬁwhqugé fg)aratlng acetic acid,
et han The appropriate tenperature wl epen
water,taméi e F%IPWY l?})%@d‘?"ﬁs filom Mh@wldwommap@a@miuct stream. In this a

recycl&R@s §cr§5€eraw\é’te‘fl ead'eﬁ? 98d0hn s GihAl éalrvsr fyﬁ{‘q(cﬁ c?s {ﬂplde from the reactor

reacti on, one of ordinary s
produgtn éthqai@qudo SthiOnﬂz@lﬂbat akgtit apidr ﬁomfmmba bty&pf | M N@verhead product
compttlﬁg tl?é)lﬁ’ﬁrg té(ﬂatﬁaﬁg ae?l; IQI‘Q: &Fglgﬁ qﬂgql}el E%ﬁségsr :bgﬁtn

e at nospherrc or pera
(0012) 10[ng of skilk insbe bﬂrwlllmppfemai@that &’mo:bbveﬂs s@rubbas androlfihig referred to in

n _reacti rduces a,.m xture of
the pri880ls PARRENS Sy SRE0oi AR Bl e g drest Gxstpess, pums, and
conneands Q@yvill haveapératng phanttera tiht 356 deleBfine8 B4y the particular mixture of
gases QXoneSd‘iF 1S w1tl-1r1fr]1I t]s'xe a{)ﬁﬁl}g % oge of ordinary skill in the art to determine the proper

configurations and parameters, given the above disclosure. However, regardless of how the
water, acetic acid, and heavies are removed from the ethane oxidation reactor product stream, it
is the remaining gaseous product of unreacted ethane, ethylene, and inert gasses that is then sent
to the n-butane absorption process of the present invention.

i0013;  The gas stream of unreacted ethane, ethylene and inert gasses is sent to a first absorption
tower for inert gas purging. This gas stream is preferably introduced in to the bottom of the
absorption tower, with n-butane solvent being introduced into the top of the tower. This
absorption tower operates at ethane oxidation system pressure and is used to purge inert
components from the system. Operation of this tower is within the skill of one of ordinary skill
in the art.

o014 A liquid side stream from the first absorption tower rich in ethylene is removed and sent
directly to a primary ethylene purification tower. In this tower, n-butane feed absorbs ethane and

enhances the ethylene content of the overhead vapor stream. This purified ethylene stream can



normal ly exits the reactor at a tenperature between
about 450 to about 600C. The product gas effluent from
woheo7roezstor is then preferably filtered to r eROVAIS2007/002348
catalyst fines and is then routed to a separation
process, such as the recycle gas scrubber known in the
art, for separating acetic acid, water, and other
heavy byproducts fromthe ethane oxidation reactor
product stream In this a recycle gas scrubber, water,
acetic acid, and other heavy byproducts are stripped
fromthe reactor product stream and sent to a further
acetic acid purification step.” The overhead product
conpri ses the unreacted ethane, ethylene, and all COx
and other inert gasses. [o00i2] One of skill in the art
reciate that the towers, scrubbers, and

then be éERrF% 3€ &9lgr Pl detolo] f dOWESERR St EPT FAFIRET BINFESSHRG: | such as a vinyl

acetateh@f\'iﬁ 36 HRC kA RAe WA tshnd f&e@vYﬂl'ééHt%té“ﬁﬂitt XCHRNAGRLE Purification tower is
, and connectors and wi'll have operatlng

preferagb)f ARBTaEads at r@apreéﬁlyedmwm@ag bthgt ORethparinylcateiste unit for ease of
procesdThi! %@ b8 oﬂ@%ﬁ%g\trﬁ\fqmé &Gw J ks sefic i d %hpgéﬂ%ﬁp (11e'sé1¥be%fbelow, for n-

oné of or I nary Int eart to
butane splygei regovrry g Gpardtion fand towerdsmtithis thegikilb of those mthe ert.

{0015] df‘h%c &%(H‘Fl? éxq%%ﬁé & atlhgl 30 aggorgt(i) rt(t)gvg?rvmst X nF] to _an intermediate

acetic aci eavl es are renove m ane
ethylengxiedatery towea dtrefergripdbitsttosier eperptes tat a highhpresamgioviengbout 500 psia,
in orde¥ (f‘(gfezt%ﬂ§% gléagrgeH? %eréiﬁonur%%;ﬁﬁgr}uge% 5 P% Pgncie\/ﬁgle%g)émexgﬁger gddltlonal n-butane
may bealfsd) ihpxtel dnthp rs@pmﬁoﬁ)freddi&sp akls@iph it iy et Ineélessmﬁjgl &h overhead vapor
trea of unreact et hane, ethyl ene_and ipert
seeam 08 A8 Gor ST ook o LT G Ao B o hoie] foove for frther
cuttlngg thepblditgtrﬁg strddrh QRS itbimeaiiate S:tl@l@feefeﬁb{'éi'yl tBtvEfJ UGRH sent with the
bott om of the absorption tower

bottompy OF s el iens pus SHrgVEh i DELEREF tPHEDakth eﬂ%‘btoa\‘er ffpferecovery of n-

butane t £HE bthan 8 ﬁesﬁ@&ﬁfe@t | Opthh\GFor RBE 8étﬁ‘iﬁle"ﬂovﬁ‘érh1'%”‘?"ecyc:led to the ethane
oxi dati on stem pressure and is used to purge inert

oxidatipg, rPﬁQﬁ?éﬁt‘gh ¢ rhutine Goay ts striprer dpwehisofeusesd withinnthe afgrementioned
absorptfbrt §skert he skill of one of ordinary skill in the art.

1ooi4l Aliquid side streamfromthe first absorptlon
o161 {Figle 2 praryidas s etaphinab deseriptian wé dngrednbastimenti o this pracess. The gas

stream g‘l )851* WREYc&d Q’éﬁlagaeeﬂ%%ﬁé %ﬁ(ﬂé{eg%tsgéﬁg Setltrlotfﬂbfsabs&\eﬁiroh tower (3) for

tane feed absorbs et
mert gas purging. N-butane solvent (2) is introduced into the top of the tower for absorption of

the ethane and ethylene. Uncondensed inert gasses are removed as overhead stream (4), while
bottoms stream (10) is sent to intermediate ethylene recovery tower (11). An ethylene rich liquid
side stream (5) from the first absorption tower (3) is sent directly to a primary ethylene
purification tower (6) for ethylene purification. In this ethylene purification tower (6), n-butane
feed (7) absorbs ethane and enhances the ethylene content of the ethylene overhead vapor stream
(8). The bottoms stream (13) of ethylene purification tower (6) is sent to a stripper tower (14),
described below, for n-butane solvent recovery.

t0017) The bottoms liquid stream from the first absorption tower (3) is sent to an intermediate
ethylene recovery tower (11). Additional n-butane (20) may also be fed into this tower if the
separation requires. An ethylene rich overhead vapor stream (9) is then sent to the ethylene
purification tower (6) described above for further purification. The bottoms stream (12) of the

intermediate ethylene recovery tower (I11) is then sent with the bottoms stream (13) of the



enhances the ethylene content of the overhead vapor
stream This purified ethylene stream canthen b e
weta@d218or sal e, or sent to a downstream unit PEDUS2007/002348

further processing, such as a vinyl acetate unit. If

the ethylene is sent to a vinyl acetate unit, the

ethylene purification tower is preferably operated at

a pressure approxi mating that of the vinyl acetate

unit for ease of processing. The bottons stream of

this tower is sent to a stripper tower, described

bel ow, for p- butane sol vent recovery Oper ation of

this tower is within the skifFl6-of those in the art.

100151 The bottons liquid streamfromthe first

absorption tower is sent to an internediate ethyl ene

recovery tower. Preferably, this tower operates at a
ethylegg gwné’l,cgggru tewen (@r toad otripiB0Gopsi §14)i for O‘eckarerjz @freluiage (15) in the

r I, i rement.s of

bottorh S o T RSB KB CRERC el gl s T R Plene tope 17) where an
overheadptharte reame9) lmcoﬁrbdi}mrgferauiy Ifor&eﬁﬁdle R RS- oxAdation process.

r st mrich ene is then sent
The b e PRI 1 5D Lo B SR et Loy pane recovry
for revsamtithen thwa:fbramgentiﬁhed Bissolgtich Sksfegam of the
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eused within the aforenmenti oned absorption syst
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metho8¢18es e l am (
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such simplar substispes japd m@dwé%/ca'éca)s fipparént etot thg»as of wrdimagy skill in the art are
v ' ed.. |nto the top of the
demneyg§g§@§§?§a §%P%t|on 6§B#ﬁ%ﬁ£?ﬁ§he "atid et hyl ene.
Uncondensed i nert gasses are renoved as overhead
stream (4), while bottonms stream (10) is sent to
i nternedi ate ethyl ene recovery tower ( 11). An
ethylene rich liquid side stream (5) fromthe first
absorption tower (3) is sent directly to a primary
et hyl ene purification tower (6) for ethylene
purification. In this ethylene purification tower (6),
n- butane feed (7) absorbs ethane and enhances the
et hyl ene content of the ethylene overhead vapor stream



(8). The bottons stream (13) of ethylene purification
tower (6) is sent to a stripper tower (14), described
woebawo218or n- but ane sol vent recovery. |o00i 7] PO®US2007/002348
bottons liquid streamfromthe first absorption tower
(3) is sent to an internedi ate ethyl ene recovery tower
( 11). Additional n-butane (20) may also b e fed into
this tower if the separation requires. An ethyl ene
rich overhead vapor stream (9) is then sent to the
et hyl ene purification tower (6) described above for
further purification. The bqp}pns stream (12) of the
i nternedi ate ethyl ene recovery tower ( 11) is then
sent with the bottons stream (13) of theethylene
purification tower (6) to a stripper tower (14) for
CLAlgggovery of n-butane (15) in the bottons stream The
rhead crude ethane stream (16) is fed to ethane
tower (17) where an overhead ethane stream (19) is

1. [ BECRELRbr ttwl%aﬁ@mhyotf@myléx%;wsh?ﬁbmgt he et hane
oxl dati on process. The bottons of the ethane tower (

bl dikingteineRa plodue b RBesthIcoRPekinsQBYIchd 4derf Pisses, and ethane, and

n- but ane recovery for reuse within the aforenenti oned
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dahl Nt t that variations may be applied to the
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i the s ence .of .the ste of. t he.net hods Gl he .
o e on BUERER de et e in b R AP S 0D 8 3Bpur s00 C.
the invention. All .such_.sinjilar substitutes and .
4 RPESEE LRI T MREIRT 1 1RuBhe BRSO Ug Rl Romprises a solvent
the art are deened to be within the scope and concept
absorptien {YETi nyent i on. CLAIMS: 1. A process for the
producti on of ethylene, canprising:. oxidizing ethane
3. t/ PRRCERRUI0E the HPF’B%HHW@;S‘FYI%% §O®PHy"€ne, inert gasses,
and et hane, and treating the streamin a n-butane
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absorbing ethane and ethylene from the effluent stream using a solvent, wherein an
ethylene —rich stream is produced; and

processing the effluent stream in a solvent absorption tower to produce at least a bottoms
;stream comprising ethane, ethylene, and solvent and an ethylene-rich side stream.
6. The process of claim 5, further comprising processing the bottoms stream in a tower to
produce at least an ethylene-rich overhead stream.
7. The process of claim 6, further comprising processing the ethylene-rich side stream and
the ethylene rich overhead stream in a tower to produce an ethylene product stream.

8. The process of claim 7, wherein the solvent concentration of the ethylene —rich stream is



2. The process of claim1, wherein the n-butane
absorption system has an operating pressure of about
woeQlpezi@7or greater. 3. The process of clai m BCT/US2007/002348
wherein the ethane is oxidized at about 400 C to about
600 C. 4. The process of claim1l, wherein the n-butane
absorption system conprises a solvent absorption
tower. 5. A process for the production of ethylene,
conprising: oxidizing ethane to produce an effl uent
stream conprising ethylene, inert gases, and unreacted
et hane; absorbing ethane and et hyl ene fromthe
ef fluent stream using a sol vert; wherein an ethyl ene
-rich streamis produced; and processing the effluent
streamin a solvent absorption tower to produce at
| east a bottons stream conprising ethane, ethylene,
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ethylene rich overhead stream 7. The process of claim
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process of claim7, wherei Fhe sol vent concentration
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t ower. . The process of claim9, mhereln t he sol vent
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upper stream front sor bl ng et hane and et

from I}fe%q{?lﬁéh% sfr?‘g%h lﬁgfﬁg Sgoﬁxee%rtnsfé aﬁg t@w OArg gg{?b eﬁ %eﬁﬁ‘g atc%?nbmed stream

ene e stream re CO

St |s |ntroduced to the ethylene
wlnu%8&§?qgg? a£§?et " 13. The process of claimb5,

14. e%ﬁ%!ésgsga}'op 81tetpor5nd1§§t1ro%aoq] ethy?er:rrllet Iggmgplgl%r bing ethane and

oxidizing ethane to produce an effluent stream comprising ethylene, inert gases, and
unreacted ethane;

absorbing ethane and ethylene from the effluent stream using a solvent, wherein an
ethylene —rich stream is produced;

processing the effluent stream in a solvent absorption tower to produce at least a bottoms
stream comprising ethane, ethylene, and solvent and an ethylene-rich side stream; and

processing the bottoms stream in a solvent absorption tower to produce at least an
ethylene-rich overhead stream.
15. The process of claim 14, further comprising processing the ethylene-rich side stream and
the ethylene rich overhead stream in a tower to produce an ethylene product stream.
16. The process of claim 15, wherein the solvent concentration of the ethylene —rich stream is

greater than the concentration of ethane.



fromthe effluent streamusing a solvent step and
tower are conbi ned before a conbined streamis
wonvopdeised to the ethane tower. 14. A processPEDUSRI9/002348
production of ethylene, conprising: oxidizing ethane
to produce an effluent stream conprising ethyl ene,
i nert gases, and unreacted et hane; absorbi ng ethane
and ethylene fromthe effluent stream using a sol vent,
wherein an ethylene -rich streamis produced;
processing the effluent streamin a sol vent absorption
tower to produce at |east a baottons stream conpri sing
et hane, ethyl ene, and sol vent %and an et hyl ene-rich
side stream and processing the bottons streamin a
sol vent absorption tower to produce at |east an
18 eﬁﬂxl?ne-riﬁq overhead stream 15. The process of
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.absorption tower. 19. The process of claim 18, wherein
combipghbefgre e pembined strean ieintdduceline the ebeksie plriGication thiver.
wherei n an upper stream fromthe absorbing ethane and
ethylene fromthe effluent streamusing a solvent step
and the ethylene rich side stream are conbi ned before
a conmbined streamis introduced to the ethyl ene
purification tower.



