16 May 2006 210105US1 5 FI ELD OF THE I NVENTION This invention is rel ated %o
the field of processes wherein a cracked gas streamis separated t d6 May 2006
produceZd®10ftSlol efin streans to be used as feedstocks to produce

ol efin-based derivatives. Specifically, this invention is related to the
field of processes wherein a cracked gas streamis separated to produce a
dilute ethylene streamand a dilute propylene streamto 10 be used as

f eedst ocks for produci ng ol efi n-based derivatives. Mre specifically, the
dilute ethylene streamis used as a feedstock to produce ethyl benzene, and
the dilute propylene streamis used as a feedstock to produce cunene,
acrylic acid, propylene oxide or other propylene based derivatives.
BACKGROUND OF THE | NVENTI ON 15 Feedstock costs in the chemical industry
conprise a significant portion of the manufacturing costs. Continuous
research i s bei ng conduct ed FlEIDDOE THREING EOEIoVbY utilizing | ower cost
feed sources. The al kyl ati on of benzene and other aromatics is one area
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of diluents in the FCC off-gas, such as, for exanple, hydrogen and

met hane&astsHeam iksapataiegiio Peedupe a diptetcthylase virpare apd a dilvieipropylang yireas t¢ hat
sone of the equi pment be oversized. Additionally, the hydrogen sulfide
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‘pre-treatnent section and subsequent 0 1 16 May 2006 210105US1 conpression
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’ stream is used as a feedstock to produce cumene, acrylic acid, propylene oxide or other
propylene based derivatives.
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15 Feedstock costs in the chemical industry comprise a significant po_fcion of the
manufacturing costs. Continuous research is being conducted to lower these costs by
utilizing lower cost feed sources. The alkylation of benzene and other aromatics is one area
where dilute olefin streams are employed to reduce feed related manufacturing costs. For
example, in the production of ethylbenzene, a raw material for the production of styréne, the

20 off-'gas from a fluidized catalytic-cracking unit (FCC) can be sﬁccessfully employed as a cosi:
advantaged cthylene source. The FCC off-gas is a dilute stream containing typically less
than 30 mole percent ethylene. Due to the large quantities of diluents in the FCC off-gas,
such as, for example, hydrogen and methane, the alkylation section of the ethylbenzene unit

requires that some of the equipment be oversized. Additionally, the hydrogen sulfide content

25 of the FCC off-gas necessitates its removal in a gas pre-treatment section and subsequent



oversi zed equi pnment and gas pre-treatnent followed by conpression greatly
increase the capital costs associated with an ethyl benzene unit utildMakg006
FCC of f 2b@05881i t s feedstock conpared to a conventional ethyl benzene unit
that utilizes high purity, polynmer grade 5 ethylene. There is a need in the
chem cal industry to reduce feedstock costs by utilizing dilute olefin
streans at_ ol efins- based .derivatiyve nilts rat her than pol yner grade olefin
f eedst o&REPISSIY ?%‘Prleirfs?mtq‘?irgmﬁg&, ¢ A GURY &FACHY s Tb? FRANGEmERts of Rt i ve
process. This process reduces the anount of equipment traditionally
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equi pnent that has been elimnated is the ethylene refrigeration

conpr essanital catsrassdrimed eith ag ofhtlbeozens ystt @njiziap #CCoffgas Btssipédstdckr s.
Additionally, some equipnent is smaller than with conventional crackers of
conpar abérapaedicen cobventirmapstheibenzesd inigaadtildes high ulty, bslyhRebkad in size
over that of a conventional cracker. This invention also benefits the

ol efg n- basrde derivative units that produce, for exanple, ethylbenzene,
cunene, acrylic acid, 15 and propyl ene oxide. One of the benefits is the

pr et reat nent ] r. ired.f ql ef i ns-hased rivative.units is
not necessar}qﬂé}%\ qﬁ#%dilﬁ%n%h?%écag{ngése Stogg@gﬁg%edgﬁglgf?g%y 'ﬁtaézm%‘ihﬁ%%dy been
acconplished in the ocess, o produce the dilute olefins stream In others
wor ds, ?%Flg sfr qi"éﬁg{na%aéf‘&ieﬂw l‘ﬁr%éaégﬁit P RoTgPet §radestlein fredsneksr out e
these streamto ol efins-based derivative units has a reduced capital cost
over a L adfitliteis aped-the ipvenieya proyiiedhisdeventive prosess! Thisrmsecesaitedness thand
conpression is handled by the dilute ol efins process. SUMWARY OF THE

| NVENTI @howrt of bjepmentftraditicmally vegniredforitlse grodymtion iofl ethglepe obesgmipie pf oduce a
dilute ethylene stream and a dilute propylene streamfroma cracked gas
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provi de a process to produce the dilute ethylene streamand'the dilute.
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smaller than with conventional crackers of comparable scale. The propylene refrigeration
system is reduced in size over that of a conventional cracker. This invention also benefits the
olefin-based derivative units that produce, for example,-ethylbenzene, cumene, acrylic acid,
15 and propylene oxide. One of the benefits is the pretreatment normally required for the
olefins-based derivative units is not necessary in this inventive process because treatment has
already been aceomplished in the process to produce the dilute olefins stream. In others
words, this inventive process to produce dilute olefin streams and route these stream to
olefins-based derivaﬁve units has a reduced capitai cost over a traditional FCC (;ff-gas

20 process since all pretreatment and compression is handled by the dilute olefins process.

SUMMARY OF THE INVENTION
An object of this invention is to provide a process to produce a dilute ethylene stream

and a dilute propylene stream from a cracked gas stream.




cracking of C2 and hi gher hydrocarbons. Another object of this invention ia
to provide a process to produce the dilute ethylene 5 stream and di 1o fYTay 2006
propyl eBe0HIStSdm wherei n these streans are utilized to produce ol efin-

based derivatives. Another object of this invention is to provide a process
to produce a dilute ethylene streamwherein the dilute ethylene streamis
used as a feedstock .tg produce ethyl benzene. Anot her  obj ect.. of i S

i nvention i 5%8&51; 8@?‘3«5’%@5%’8‘&%@ & PO EPracest Totﬁﬁd%ﬁﬁ%%}i’ée T’iﬂ%’@? eam
wherein the eﬂg | benzene unit utilizing the dilute ethyl ene stream does not
cont ai nSUTETRER é? HEHiE PEoRY s sFEs diogha sigplkesdl capsBeane eensttedthy G steaims

invention is to provide a process to produce a dilute propylene stream
wher ei ncrapleingiof (b engphighsd hydeocathosam i s used as a feedstock to produce
cunene, acrylic acid, propylene oxide and. other propyl ene derivatives. 15

Yet anot her ahpthet olgtctidfittds investitin i9f provide apredec® rodRB¢he ARy éthileRsi d,
and propyl ene oxide and ot her propyl ene derivatives w thout a pretreatnent

uni ts | B@GERICANEE pip} RnO0RRIMALERRA e Qlrodfl fre hIHAR h fodufe BARESS fOr
producing a dilute ethylene streamand a dilute propylene streamfroma

crackedpgag sshkifAM I s provided, the process conprising (or optionally,
"consisting essentially of' or "consisting of") the 20 follow ng steps in

t he order naned; . separ.ating.the cracked gas streamin deet hani zer
zone to pr odgngﬂ’gI( %,%eqt 053?%53%?%}&51 lét‘tﬂg"éﬁaé’g?ﬁes_it?)p.m‘{%aﬁ é‘f?aﬂﬂi‘)ﬁ%}“?t he C2-
streamin a hydrogenati on zone to renove a E@grtion of the acetylene to
pr oduce St whergindhe fiyte sthlepe steam is3rsed asa aggstodois pradycosibglbentepy.

separating the C3+ streamin a depropani zer zone to produce a C3 stream and
a C4+ streanfinathdr object of this invention is to provide a process to produce a dilute ethylene

10 stream wherein the ethylbenzene unit utilizing the dilute ethylene stream does not contain
pretreatment and compression zones.

Another object of this invention is. to provide a process to produce a dilute propylene
stream wherein the dilute propylene stream is used as a feedstock to produce cumene, acrylic
acid, propylene oxide and other propylene derivatives. -

15 Yet another object of this invention is to produce cumene, acrylic acid, and propylene
oxide and other propylene derivatives without a pretreatment unit.

In accordance with one embodiment of this invention, a process for producing a dilute
ethylene stream and a dilute propylene stream from a cracked gas stream is provided, the
process éomprising (or optionally, “cohsisting essentially of” or “coﬁsisting of”") the

20 following steps in the order named:
(I)  separating the cracked gas stream in a deethanizer zone to produce a C; —
stream and a Cs+ stream;

(2).  hydrogenating the C,- stream in a hydrogenation zone to remove a portion of

the acetylene to produce the dilute ethylene stream;




(4) reacting the C3 streamin a nethyl acetyl ene-propadi ene hydrogenation
(MAPD) reactor zone to convert a portion of nethylacetyl ene and prodédwé)ﬁ@%
to propl@deUsland propane to produce the dilute propylene stream In
accordance with anot her enbodi ment of this invention, a process for

produci ng the cracked gas streamis provided, the process conprising (or

optionally, ‘gonsistin ssentially of! or "consisting.of'). (1) heating a
hydr ocar bon pged Ferpa%@tlggi&(?ﬁ pyRan f Jepropanizer 2a5¢ terpég%@a agfés‘-"&i%né'{l dam
wherein_the raw cracked gas stream conpri ses hydrogen, nethane, C2

hydr ocapbbﬁé‘?am@dhydr ocar bons and heavi er constituents; (2) quenching the
raw cracked gas streamin a quenching zone to produce a quenched, cracked
gas stream (4) cuoapiesthe Agstréan guemetheticetyleaepepadmse Bydregamation a fi r st
conpression zone to 15 forma pressurized, cracked gas streanm (4)

deaci di {MAPD) bt z06s W6 tartdst agoatdtast rg@bylséetfiamd dnd pRosteask b pxpPengone to
renove a portion of the hydrogen sulfide to forma wet cracked gas stream

and 4 5) afl HoPshelth Srodiike HeaBlk Ssid.eamin a drying zone to forma
cracked gal'}s&bgt reea%,r '2% Ien a%?orr a%ce V\n%?h anot her enbodi nent of this

I nventi on, aInDe[cggl%ﬁﬁcef@\% g\éoglgel‘r'%hl%%dl%me%it clz)fJ tthles ig\tzeh 1|gﬁﬂagpr?)%efr,s§?%nﬁ$cgﬁ§}gl%é ute

propyl ene streamis pr € process conp
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stream (I)fl;l‘ o?"go%%itsthiggniof%')e:r zone to produce a C2 -
(0 heating a hydrocarbon feed in a cracking zone to form a raw cracked gas
10 stream; wherein the raw cracked gaé stream comprises hydrogen, methane, C; hydrocarbons,
Cs hydrocarbons and heavier constituents;
2) quenching the raw cracked gas stream in a quenching zone to produce a
quenched, cracked gas stream;
€)) compressing the quenched, cracked gas stream in a first compression zone to
15  form a pressurized, cracked gas stream;
(4) deacidifying the pressurized, cracked gas stream in a deacidifying zone to
remove a portion of the hydrogen sulfide to form a wet cracked gas stream; and
%) drying the wet cracked gas stream in a drying zone to form a cracked gas
stream. |
20 In accordance with another embodiment of this invention, a process for producing a
dilute ethylene stream and a dilute propylene stream is provided, the process comprising (or
optionally, “consisting essentially of” or “consisting of™) the following steps in the order

named:




stream and a C3+ stream (2) conpressing the C2- streamin a conpression
zone to forma pressurized C2 streamp 5 (3) hydrogenating the pressltﬁrMﬂéaO%
C2- stre@damlsisd hydrogenati on zone to renove a portion of the acetylene to
produce the dilute ethylene stream (4) separating the C3+ streamin a
depropani zer zone to produce a C3 streamand a C4+ streanm and (5) reacting
the C3 stream.in a MAPD reactqr ,zone to convert a portion qf 10

met hyl acet yl EHe af@PGRLRA Eacket §ahitsain iBReleghanigeAoan Lo PTBSW@OQQ:”E t he

di lute propylene stream In accordance with anot her enbodi nent of this

i nvent i lfcanpaisk bessHE®BE producing a dilute ethyl ene streamand a dilute
propyl ene streamis provided, the process conprising (or optionally,

"consi sting E9sentomapleysing the &k- $toamsinstdongrastioh zbixetoffotrh awrasgurided|@s- i N t he
order 15 named: (1) hydrogenating a portion of the acetylene in the cracked
gas stre@gami:n a - hydrogenation zone to produce a reduced acetyl ene cracked
gas stream (2) separating the reduced acetyl ene cracked gas streamin a

deetdani zer gpne B?iﬁogé'n‘aﬁh'gﬁlet &s6hideH 18- %Hﬁ)ﬂ ﬁ%%y%%g%ﬁéﬂo%%n@to%ﬁm Lheam

20 (3) separating e C3+ Streamin the depropanizer  zone to produce a C3

stream + st ( f i the C3 streamin a MAPD reactor
zone to @%ﬁegﬁﬁ%éc%{e??gﬂnpﬁpgce&g% H@‘ﬁg%ﬁhﬁyﬁ%ﬁ%@%d propadi ene to propyl ene

and propane produce the dilute propylene, stream 5 0 16 May 2006
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process for producing a
Cy+ stream; and

(5)  reacting the C; stream in a MAPD reactor zone to convert a portion of
10 methylacetylene and propadiene to propylene and propane to produce the dilute propylene
stream.

In accordance with another embodiment of this invention, a process for producing a
dilute ethylene stream and a dilute propylene stream is provided, the process comprising (or
optionally, “consisting essentially of” or “consisting of”) the following steps in the order

15  named:

) hydrogenating a portion of the acetylene in the cracked gas stream in a
hydrogenation zone to produce a reduced acetylene cracked gas stream;

(2) - separating the reduced acetylene cracked gas stream in a deethanizer zone to
produce the dilufe ethylene stream and a Cs+ étream;

20 (3) separating the C3+ stream in the depropanizer zone to produce a C; stream and
a Cyt stream; and

(4) reacting the C; stream in a MAPD reactor zone to convert a portion of

methylacetylene and propadiene to propylene and propane to produce the dilute propylene

stream,



dilute ethylene streamand a dilute propylene streamis provided, the
process conprising (or optionally, "consisting essentially of or 16May2006
"consi s21GI@50/1) the following steps in the order naned: 5 (1) heating a
hydr ocarbon feed in a cracking zone to forma raw cracked gas stream
wherein the cracked gas stream conpri ses hydrogen, nethane, C2

hydr ocar bons, C3 dr ocar bons an eavier caonstituents; (2) quenching the
raw cracked B‘a%ccg{a%’é%ﬁvﬁ}hm’é’t @H&’HHW“QB%@W‘BVW‘&H&@%GSS deranededg &r acked

gas stream 10 (3) -conpressing the quenched, cracked gas streamin a first

conpr esSilys ethyleae seant arda dilye propyleng sicanm sakedderh shesproesssrporigsing (or

deacidi fying the pressurized, cracked gas streamin a deacidifying zone to

renove eptpoelly.dieondistingessentalogefii os titdnsdeng of ) drerfollowimp sepairkiad oghs St ream

(5) 15 stream drying the wet cracked gas streamin a drying zone to forma
crackedngasd:(6) separating the cracked gas streamin a deethanizer zone to

produce a C2- streamand a C3+ stream (7) conpressing the C2- streamin a

second conpr @SS ORea#AR4G hsfaroa%bg:ﬁz feed b s%ﬁukﬁé%gﬁ%%—foﬁﬁ b @A bratRed X

hydr ogenati ng'the presSsurize - streamin~a rogenation zone to renove

' d di | h d (9
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(2) quenching the raw cracked gas stream in a quenching zone to produce a
quenched, cracked gas stream;
10 3) compressing the quenched, cracked gas stream in a first compression zone to
form a pressurized cracked gas stream;
(4)  deacidifying the pressurized, cracked gas stream in a deacidifying zone to
remove a portion of the hydrogen sulfide to form a wet cracked gas stream;
(5) drying the wet cracked gas stream in a drying zone to form a cracked gas
15  stream;
(6) separating the cracked gas stream in a deethanizer zone to produce a Cs-
stream and a Cs+ stream,;
(7 compressing the C,- stream in a second compression zone to form a
pressﬁﬁzed Cs- stream;
20 (8)  hydrogenating the pressurized C,- stream in a hydrogenation zone to remove a
portion of the acetylene to produce the dilute ethylene stream; and
(9) scparating the Cs+ stream in a depropanizer zone to produce a C; stream and a

Cy+ stream; and



(10) reacting the C3 streamin a MAPD reactor zone to convert a portjion of
met hyl acetyl ene and propadi ene to propyl ene and propane to produce tkpdviay 2006
dilute pgloldplsile stream |In accordance with anot her enbodi nent of this
invention, a process for producing a 5 dilute ethylene streamand a dilute
propyl ene streamis provided, the process conprising (or optionally,

"consi sting ential.ly.of. or "consisting of') the follow ng steps in the
or der namadf[‘e (1) r%@ﬁ?g%%sﬁ ER:%[MPF%@@W %tO(FPg‘éQ{W-@Ol'Egﬂ@%to forma
raw cracked gas_stream wherein the cracked gas stream conprises hydrogen
met hane MEY ¥R AE BrRPadiene topropylanenndmsennie tapwdpesshe diute premiangent s;

(2) quenching the raw cracked gas streamin a quenching zone to produce a

quenchedtreagt.acked gas stream (3) conpressing the quenched, cracked gas
streamin a first conpression zone to forma pressurized, cracked gas

stream 15 (%) acteadzhel With agothéreeniodbsent b2 6k inCEalkes p@osss Fo fadditk: &
deacidi fying zone to renove a portion of the hydrogen sulfide to forma

vet sraghed caffenstsi8aRknd 5)111%?;%1%%)%&% iBeised oSk E@gbﬁanggﬂr ying

zone to forma cracked gas str separating 't gas“Streamin

d hani: . G2 . G3 7
hycr oge R ALy R RZRONER, B F Gl ShAEET) AR M sBh IR o or i on o

t he acet Ie(i]e to produce the dilute ethylene stream and (8) stream
separatfl_ ®the C3+ streamin a depropani zer zone to produce a C3 and a C4+

(I} heating a hydrocarbon feed in a cracking zone to form a raw cracked gas
stream; wherein the cracked gas stream comprises hydrogen, methane, C, hydrocarbons, Cs
10 hydrocarbons, and heavier constituénts;
(2) quenching the raw cracked gas stream in a quenching zone to produce a
quenched, cracked gas stream;
(3) compressing the quenched, cracked gas stream in a first compression zone to
form a pressurized, cracked gas stream; |
15 (4)  deacidifying the pressurized, cracked gas stream in a deacidifying zone to
remove a portion of the hydrogen sulfide to form a wet cracked gas stream;
(%) drying the wet cracked gas stream in a drying zone to form ‘a cracked gas
siream;
(6) separatiné the cracked gas stream in a deethanizer zone to produce a-Cz-
20 stream and a Cs+ stream;
(7) hydrogenating the C,- stream in a hydrogenation zone to remove a portion of
the acetylene to produce the dilute ethylene stream; and
(8) separating the Cs+ stream in a depropanizer zone to produce a C; and a Cy+

stream;




7 0 16 May 2006 210105US1 (9) reacting the C3 streamin a MAPD reactor zone
to convert a portion of nethylacetylene and propadiene to propylen y 2

propane2i®0dtidduce the dilute propyl ene stream In accordance with anot her
enbodi nent of this invention, a process for producing a 5 dilute. ethylene
stream and a dilute propylene streamis provided, the process conprising

(or op
foll owm
crackin
gas str

g ot b
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g§ﬁ$ne t? forma raw cracked gas 10 stream wherein the raw cracked
YEASHING

and heavier co
quenchi A¢gcambne to produce a quenched, cracked gas stream (3) conpressing

t he que

nched,

negad piapedigento HrapHeraand pponape iopmawrsibe dilws prspatedear bons
nstituents; (2) quenching the raw cracked gas streamin a

cracked gas streamin a first conpression zone to 15 forma

pressuri zed, Iicaotdadcegath stotharmbodimaheatihdh hyémignf hpropése SeiprbdiRthg £r acked
gas streamin a deacidifying zone to renove a portion of the hydrogen

sul f§ dedflgef orm a wet cracked gas stream and (5) drying the wet cracked
gas streamin a drying zone to reduce the noisture level to forma cracked

Gas st roam i nigens MAREARAEAIOpREROH, WAl ok AL L ARG Wiyl G ok

gas str
gas str
deet han

10

15

20

eamin

named;
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heating a hydrocarbon feed in a cracking zone to form a raw cracked gas

stream; wherein the raw cracked gas stream comprises hydrogen, methane, C, hydrocarbons,

(5 hydrocarbons and heavier constituents;

@

quenched,

(3

quenching the raw cracked gas stream in a quenching zone to produce a
cracked gas stream,;

compressing the quenched, cracked gas stream in a first compression zone to

form a pressurized, cracked gas stream;

(4)

deacidifying the pressurized, cracked gas stream in a deacidifying zone to

remove a portion of the hydrogen sulfide to form a wet cracked gas stream; and

&)

drying the wet cracked gas stream in a drying zone to reduce the moisture

level to forma cracked gas stream

(6)

hydrogenating a portion of the acetylerie in the cracked gas stream in a

hydrogenation zone to produce a reduced acetylene cracked gas stream;

(7)

separating the reduced acetylene cracked gas stream in a deethanizer zone to

produce the dilute ethylene stream and a C3+ stream;

006




0O 8 16 May 2006 210105USl1l (8) separating the C3+ streamin the
depropani zer zone to produce a C3 streamand a C4+ stream and (9) 16 May 2006
reacti ngleéH8US3 streamin a MAPD reactor zone to convert a portion of

nmet hyl acetyl ene and propadi ene to propyl ene and propane to produce the
dilute propylene 5 stream In accordance with another enbodi nent of this

i nvention, arocess for prqoducing.a  dilute ethylene stream,s provided,
the process & mrF?%ngﬁe%ﬁ%ﬁéﬂpﬁe&e@fﬂi’%ﬁ € 1QRIOdHES %ty Shregm axd
"consisting of') the followng steps in the order nanmed: (1) separating the
cracked?§4s s8saeawtli n a deet hani zer zone to produce a C2 10 stream and a
C3+ stream éZ). hydrogenating the C2- streamin a hydrogenation zone to
renove a port9on ofactingiibe 5 etrgdne mea MARID osloioe zotedodbhyerea partiph efie st r eam

(3) routing the C3+ streamto storage or other process unit. |In accordance

wi t h aneteltglacetybadiang ptopallichdriospropment dndprofanp kopredaee BE dPie PrtgpyRaea 15
dilute ethylene streamis provided, the process conprising (or optionally,
"consi Stivdgh essentially of' or "consisting of') the follow ng steps in the
order naned: (1) separating the cracked gas streamin a deethani zer zone to

produce a C2 El%H% + e/ . CONpLessi n he C2-.streamin a
conpr essi on Izno%ctggt 0 eg‘?ﬁﬂh %10(6&?%5%39 Ize .tg%?dggﬁlg’g’répl%%%ssﬁ%rd}rg%ué:%q ng the
pressur i &ge%k streamin a Q&:%o&enatl on zqne, to re

ne stream 1s provid € process comprising (or optlonna;?l\jlz,e “c%nsisting
essentially of” or “consisting of”) the following steps in the order named:
(1) separating the cracked gas stream in a deethanizer zone to produce a C, —
10 - stream and a Cs+ stream;
~ (2).  hydrogenating the C,- stream in a hydrogenation zone to remove a portion of
the acetylene to produce the dilute ethylene stream;
€)) routing the Cs+ stream to storage or other process unit.
In accordance with another embodiment of this invention, a process for producing a
15 dilute ethylene stream is provided, the process comprising (or optionally, "consisting
essentially of" or "consisting of") the following steps in the order named:
(1) separating the cracked gas stream in a deethanizer zone to produce a C; —
stream and a Cs+ stream;
{2}  compressing the Cg- stream in a compression z-one to form a pressurized Cz--
20  stream;
3) hydrogenating the pressurized Cs- stream in a hydrogenation zone to remove a

portion of the acetylene to produce the dilute ethylene stream; and

(4) routing the Ca+ stream to storage or other process unit.




portion of the acetylene to produce the dilute ethylene stream and %é%
routing the C3+ streamto storage or other process unit. 0 9 16 I\/tay1 852006
210105U310103Usdcor dance wi th anot her enbodi nent of this invention, a

process for producing a dilute ethylene streamis provided, the process
conprising (or optionally, "consisting essentially of' or "consisting of")
the follow ng ste in the order naned: ) hydrogenating a portion of the
acetyl ene inﬁl f&o %ﬂ(‘@ﬁgéﬁ%ﬁ%ﬁe aini“ﬁ“&%&’? lﬁ%‘?ﬂt’é’ e%ﬁ‘lof’?ﬂ% forgedyeing oduce a
reduced acetyl ene cracked gas stream (2) separating the reduced acetyl ene
cr ackeddbuis clyfeas siream i ewdehihoripcess fampusing (e dptenallye w@nsishing et hyl ene
stream and a C3+ stream and (3) routing the C3+ streamto storage or other
pr ocess essantiallylaf” aconsstmgen Wi thé fedloetiiestemsib doi ordertnaafedt hi s i nvention, a
process for producing a 10 dilute ethylene streamis provided, the process

conpri sing (¢n Ophjrcﬁﬁ@éﬂaﬁng59@1mi$)h$)ﬂlfégicet?§:ﬂ8'iﬂﬂlle!c}’acﬁéd Rstre&@MhSting of ")
the following steps in the order naned: (1) heating a hydrocarbon feed in a

i : t in the cracked gas
Cracki ngyd8h&ation fz&gepfb %réﬁ%nggﬁgggi’ja%gﬁ%n% Cf'iaﬁ:%@& g%(meﬁ%g g

stream conpri ses hydrogen, _ rocar pons, hydr ocar bons and
quenchi ng zof o b st RTAEHER: i3 SRRE B kY casi ng
t he quenched, cracke as streamin a first conpression zone to forma

54 rq%a?i

pr essur PPSRCTIE Al cfhydenssireama 7885 Hi¥FGi ng the pressurized, cracked

gas streamin _a deacidifying zone to _
routing the Cs+ stream o storage or other process unit.

In accordance with another embodiment of this invention, a process for producing a
10 dilute ethylene stream is provided, the process comprising (or optionally, "consisting
essentially of” or "consisting of") the following steps in the order named:
(1) heating a hydrocarbon feed in a cracking Zone to form a raw cracked gas
stream; wherein the cracked gas stream comprises hydrogen, methane, C, hydrocarbons, C;
hydrocarbons and heavier constituents;
15 (2) quenching the raw cracked gas stream in a quenching zone to produce a
quenched, cracked gas stream;
(3) compressing the quenched, cracked gas stream in a first compreésion zone to
form a pressurized cracked gas stream;
(4) deacidifying the pressurized, crackeci gas stream in a deacidifying ;zone to
20 remove a portion of the hydrogen sulfide to form a wet cracked gas stream;
(5) drying the wet cracked gas stream in a drying zone to produce a cracked gas
stream,;
(6) separating the cracked gas stream in a deethanizer zone to produce a C;-

stream and a Ci+ stream;

10 °




20 renove a portion of the hydrogen sulfide to forma wet cracked gas

stream (5) drying the wet cracked gas streamin a drying zone to priédJag2806
cracked2y@a)s&tSleam (6) separating the cracked gas streamin a deet hani zer
zone to produce a C2 streamand a C3+ stream 10 16 May 2006 210105US 1

(7) conpressing the C2- streamin a second conpression zone to forma

pressuri zed - Sstream .(8 drogenating the pressurized C2- streamin a
hydr ogenati o zongolflﬁre?séfﬁﬁ)@’ﬁlzé' Stb%?“tlpd‘ﬁe%ndt%@%@ékoylze%totf@%F‘oduce t he

dilute ethylene streamp and 5 (9) routing the C3+ streamto storage or

ot her pPEB&éBERed hptstrep®: accor dance with anot her embodi nent of this

i nvention, a process for producing a dilute ethylene streamis provided,

t he process Onpr hpdmgenating dptpresatized C,” stosani mitd hyglrogeastéont doat ky/reafove ar
"consisting of'): (1) heating a hydrocarbon feed in a cracking zone to form

a crackpdrtigasf glerazefylend @ ploanei the itgte eh3tdne diras; «ulir eam conpri ses hydrogen,
nmet hane, C2 hydrocarbons, C3 hydrocarbons, and heavier constituents; (2)

Quenshi g hesyr AW HRE KR A3 30 RoBUEBERLAG Rore Lo pr oduce

guenched, cracked gas stream ressi ng the quenched, cracked gas

streamin a [ I zone.to 15.farm ressurized cracked gas
stream (4) y%’?%"é‘%ﬁ%‘ﬁﬁﬁ ? %Ogﬂeﬁre& S 8?1?%8,5 rlgg?PglaBgaa%rog‘?SF i%ﬂr?‘ﬁpcglg a
deaci di fyi ng.zone to renov. ortion of the hydrogen sulfide to forma
wet cr aéﬁ‘&&gﬁﬁgmeﬁ? s I{f%&lﬁffffﬁfm%%C%Pﬂ%il%&{@auaﬁ%% {CPBHMINEN a dryi ng
zone to produce a cracked gas stream

essentially of" or "consisting of™):

(1) heating a hydrocarbon feed in a cracking zone to form a cracked gas stream;
10 wherein the cracked gas stream comprises hydrogen, methane, C; hydrocarbons, Cs
hydrocarbons, and heavier constituents;
(2) quenching the raw cracked gas stream in a quenching zone to produce a
quenched, cracked gas stream;
(3)  compressing the quenched, cracked gas stream in a first compression zone to
15 form a pressurized cracked gas stream;
4) deacidifying the pressurized, cracked gas stream in a deacidifying ZOne to
remove a portion of the hydrogen sulfide to form a wet cracked gas stream;
(5) - drying the wet cracked gas stream in a drying zone to produce a cracked gas
stream; | |
20 6) separating the cracked gas stream in a decthanizer zone to produce a Cs-
stream and a Cs stream;
(7)  hydrogenating the pressurized, C;- stream in the hydrogenation zone to |
remove a pdrtion of the acetylene to produce the dilute ethylene stream; and

® routing the Cs+ stream to storage or other process unit.

11



20 (6) separating the cracked gas streamin a deethani zer zone to produce a
C2- streamand a C3+ stream (7) hydrogenating the pressurized, C2- HtManaf06
i n the BydrisgEiati on zone to renove a portion-of the acetylene to produce
the dilute ethylene stream and (8) routing the C3+ streamto storage or

ot her process unit. 16 May 2006 210105US1 I n accordance w th anot her

enbodi ment of this invention, a praocess for producing a djilute ethylene
stream and ahlj?qcﬁfd@n‘ber F"é‘?’f@erseﬂ‘ﬂ@gﬁq“?né OBﬁ’&/]inH%tH%ont hBEospsdesrodyigg 4 si ng
(or optionally, "consisting essentially of' or "consisting of') the

fol | owi HYusElyienesiream apd ddilute pronsdene strean iswravidedy the prpdesscambpusing éed in a
cracking zone to forma raw cracked gas stream wherein the raw cracked
gas st r epmeredppichsesingyedsentelly offet HamsistiGPofty the deloviia steps mhbytiepcar bons,
and heavi er constituents; (2) quenching the raw cracked gas streamin a
guenchi npgmzdhne t.o produce a quenched, cracked gas stream 10 (3)
conpressing the quenched, cracked gas streamin a first conpression zone to

forma presseni 2efedinGhiddiihon kel dhbkind%Bhie 1 foith Aalk RERESHRUT | Zed,

cracked gas streamin a deac yl ng zone t rempove a portion t he

hydr oge g . f cracked gas stream a 5 rying, t he
cracked Elté;éadgﬂ’s h%g%%qﬁ}eﬁggv@a% &?ﬁ:gasz%‘ﬁe%mt‘%“%?l %fjjé'élm %#&%‘E@fﬁf Sagy‘{r C%P?’Eam (6)
hydr ogepat i a portion of the acetylene in the cracked gas streamin a
hydr ogeﬁéh‘%ﬁcafg‘%@’ f“?ﬁio]bqﬂ?ﬁ’(‘]’ﬁﬁ‘@lsgmte%@ﬁced‘ acetyl ene cracked gas stream (7)

separating the reduced acetyl ene cracked gas streamin a deethanizer zone
to produce {He dAvechingfhyurmsacked gahsteean in agvenchingzome t@prodie # out i ng t he
C3+ streamto storage or other process unit.

quenched, cracked gas stream;

10 (3) compressing the quehched, cracked gas stream in a first compression zone to
form a pressurized cracked gas stream;
(4) deacidifying the pressurized, cracked gas stream in a deacidifying zone to
remove a portion of the hydrogen sulfide to form a wet cracked gas stream; and
(5) drying the cracked gas stream in a drying zone to produce a cracked gas
15  stream.
(6) hydrogenating a portion of the acetyleﬁe in the cracked gas stream in a
hydrogenation zone to produce a reduced acetylene cracked gas stream;
(7) . separating the reduced acetylene cracked gas stream in a decthanizer zone to
.produce the dilute ethylene st'ream and a Cs+ stream;
20 (&) routing the Ca+ stream to storage or other process unit.
In accordance with another embodiment of this invention, a process for producing a
dilute ethylene stream and a dilute propylene stream is provided, the process comprising (or
optionally, "consisting essentially of" or "consisting of") the following steps in the order

named:




I n accordance with another enbodiment of this invention, a process for
producing a dilute ethylene streamand a dilute propyl ene stream i sl6 May 2006
provi de@l010%&J3dr ocess conprising (or optionally, "consisting essentially

of' or "consisting of') the following steps in the order naned: -12
210105US1 16 May 2006 (1) Separating a cracked gas streamin a depropani zer

zone to for C3w._stream and.a CA+ strea 2) Separati the C3- stream
in a deet ha%@er 28 atf‘%?%%f?ﬂﬁeﬂgé%‘fe&ml&frﬁgawaalz O&F%gﬂ%“a@'@ am
hydrogena(iig% a %gtion of the acetylene in the C2- streamin a

hydr ogeA3t # 5% to produce a dilute ethylene stream and (4) reacting
the C3 streamin a MAPD zone to convert a portion of nethylacetylene and
propadi ene t &)pr opypassiingdhel Cprstysamen o degthadzar eosaiodot b i estprmopariden@3
stream 10 15 20 These objects, and other objects, will becone nore

appar enstr¢gam.ot hers with ordinary skill in the art after reading this

di scl osure. Brief Description of Drawings FIG 1. A di agram show ng an

enbosli ment of3)t hep, fing 8 pBIRH6¢ thetickiHchie B BRY,E Nfeanfind: 1l hyl ene.
FIG 2. A di agr)am smgﬁ% ?%eppr eferred Cnlgt hgd of 5r o%&gﬁng‘%dg%gﬁ%nas
feed. i ] of her enbodi ment of the process to
producegdc)ﬁgltgipé&lug%ggg}?{gﬁgﬂgérﬁg%%fe%’t%ﬁet hyl ene with a second conpression

zone. FIG 4. d LA RO 0e 2108 AEAPBTRRNI BN o bl R0cess to produce

methylacetylene and propadiene to propylene and propane to produce said dilute propylene

stream.,

10
These objects, and other objects, will become more apparent to others with ordinary
skill in the art after reading this disclosure.
Brief Description of Drawings

FIG 1. A diagram showing an embodiment of the process to produce dilute propylene
15 and dilute ethylene.

FIG 2. A diagram showing the preferred method of producing cracked gas feed.

FIG 3. A diagram showing another embodiment of the process to produce dilute

propylene and dilute ethylene with a second compression zone.

FIG 4. A &agrm showing another emb(;diment of the process to prodﬁce dilute

20 ethylene and dilute propylene with a hydrogenation zone before the

deethanizer zone.

FIG 5. A diagram for a process to produce dilute ethylene.
FIG 6. A diagram for a process to produce dilute ethylenc with a second compression
Zone.
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et hyl ene and dilute propylene with a hydrogenati on zone before the
deet hani zer zone. FIG5. A diagramfor a process to produce dilute 16May2006
et hyl en2l0IRI5GS6. A diagramfor a process to produce dilute ethylene with a
second conpression zone. 13 210105US1 16 May 2006 FIG 7. A diagramfor a
process to produce, dilute ethylene with a hydrogenation zone before the
deet hani zone. ,F|.G 8. diagram for, a ocess, to oduce dilute ethyl ene
and di | Ef@%propyl amﬁwmﬂw%a@w%& ¥leng ngkﬁﬂwg{o%%@lnéf’{l%n. 5
FIG 9. A diagram of a process to produce propylene oxide. FIG 10. A
di agram of a procb@?ﬁﬂgeéﬁﬁmﬁw@ré@ﬁylic acid.  FIG 11. A diagramof a
process to produce cunene. FIG 12. A diagram of a process to produce
et hyl betikeBe. 10 BEiigriRFoDESCRIS T d@ke dikdke ¢thVENTIONIilLfe propglefid with a
enbodi nent of this invention, a process for producing a dilute ethylene
stream and a di |- util€rppaniyl ene Stiliek fopamian.cr acked gas streamis provi ded
as showmn in Figure 1. Step (1) is separating the cracked gas streamin
lines 10 in a deethani zer zone 15 to produce a C2- streamin |ine 20 and a.
C3+ streamin line 45. The deethani zer zone 15 20 conprises a fractionator
suffici to pro - reami.n line.20 and a C3+ streamin line
?@9 Cotr g‘l{ﬁ%%’rrm%f%r?ﬁ%rgo rofiucr?éatr?%m%n,e B Fane, acetyl ene and

45. The stream cOnpri se n

et hyl en e GC3+ stream_conprises hydr gcar bons and heavi er
const i tﬁg%;{@ TheAéﬁ%%d’szRgg)@fsr &wﬁwe ACTHNE 26§ conpri ses hydr ogen,
met hane C%l hydr ocar bons, C3 hydrocarbons, and heavi er '

FIG A diagram of a process to produce cumene,
FIG 12. A diagram of a process to produce cthylbenzene.
10
DETAILED DESCRIPTION OF THE INVENTION
15 In a first embodiment of this invention, a process for producing a dilute ethylene

stream and a dilute propylene stream from a cracked gas stream is provided as shown in
Figure 1.
Step (1) .is separating the cracked gas stream in line 10 in a deethanizer zone 15 to

produce a C;- stream in line 20 and a. Cz+ stream in line 45. The decthanizer zone 15

20 comprises a fractionator sufficient to produce the C,- stream in line 20 and a Cs+ stream in
line 45. The C;- stream comprises hydrogen, methane, ethane, acetylene and ethylene. The
Cs+ stream comprises Ca hydrocarbons and heavier constituents. The cracked gas stream in
line 10 comprises hydrogen, methane, C; hydrocarbons, C; hydrocarbons, and heavier '

constituents, and can be produced by any means known in the art.
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constituents, and can be produced by any neans known in the art. 14 16 Mag
2006 210105US1 Step (2) is hydrogenating the C2- streamin |ine 20 ik May 2006
hydr oge@&#li06b’S2one 25 to renove a portion of ‘the acetylene to produce the
dilute ethylene streamin line 30. Hydrogenation in the hydrogenating zone
25 can be conpleted by any nmeans known in the art. For exanple, an

acetyl ene regact cont ai ni | yst can _be utilized to, hydrogenate a 5
portion of tﬁ% g@e‘?%‘?’é‘i‘? ﬁ?’ggﬁlﬁ‘a(? ﬁﬁe@%b“%qm%@éﬁgewwéﬁgﬁ%n
catal ysts are utilized. Hydrogenation catalysts are disclosed in U S.
Pat ent NERAVEADOSlGYY theacetylens7e pronce the Bl Sbglencistras isdise 38, 059, 732;

5,488, 024; 5,489, 565; 5,520,550; 5,583,274; 5,698,752; 5,585, 318;
5, 587, 3H8§11’C@,611£217m311 ﬂledrydrageﬁ'ﬁﬁl,g 206625 alil bodompieted bﬁaﬁfy mesnss kmowndotheor at ed
by reference. CGenerally, the anbunt of acetylene remaining in the dilute

et hyl enertsFoeammiple, bh BeetjlonsdRaéisr ¢dhtaAnindagalyef cah%%%ﬂhﬂ@ﬂo%@@%ﬂge@t@@m by
wei ght, preferably, in a range of 0.5 ppmto 3 -ppm by weight. The

Lemper apdion 8N hehEBORHE S 1\ ekl IS ORF Rk BR0GHE ke kDRl wibel 1S

sufficient to subs anti a rogenat e t e’ ac ty ene |

of " about VESEEELRLcke ﬁ%%a%@é@‘ Y. %Q%ternéﬁiw%s;s 3 @zﬁ? ﬁ?é@?if?‘f*%bggt f‘si-,S”ge
EEhy ;2@%2?3é%°?4s°ﬁshao§§9§@wsozr4a§as&‘§a$% SO h

wei ght, _preferabl 40% to 60 % )5 g The dilute ethylene streamin
e 505 Shon b e 4toaias s bas G 6L 080alhgi e deriusn mvorariied 86 1o

produce different chemicals in line 40 including, but not limted to,
et hyl berefgnece. Scadrelly Hhe/sm@tt phacetilénetremaining ienke ditmteeatyliene straae RQines
routed to an ethyl benzene unit. The ethyl benzene unit <can utilize any

pr obess3kizdwa rinpetdftesatian Aboit %‘ﬁﬁﬁlb&@elg’m Jrtfee®ly, & @fdnge af (¥ lpphd 183 reaction
of benzene by et hyI ene i s use Optionall'y, an y-effl ue%t gas pgt reamin line

41 fromybheydidi et hyl ene derivative unit 35 can be recycled to a
cracking zone 1 5 shown in Figure 2, to produce nore dilute ethylene. The

conposi tion ?fle {eﬁl%e&fhfll‘% %S@bregﬁe thg ﬁ%r%gagnaﬁon ¥0ne gels Yhat which is sufficient

to substantially hydrogenate the acetylene in the C;- stream in line 20.  Preferably, the
hydrogenating occurs at a temperature in a range of about 50°F to about 400°F and a‘é a
15 pressure in a range of about 350 psia to about 600 psia.

Generally, the amount of ethylene in the dilute ethylene stream in line 30 is in a range
of about 30% to about 60% by weight, preferably, 40% to 60 % by weight. The dilute
ethylene stream in line 30 then can be routed to a dilute ethylene derivative unit 35 td
pfoduce different chemicalé in line 40 including, but not .limjted to, ethylbenzene. Prei;erably,

20 the dilute ethylene stream in line 30 is routed to an ethylbenzene unit. The ethylbenzene unit
can utilize any process known in the art. For example, a Friedel-Crafts alkylation reaction of
benzene by ethylene is used. Optionally, an effluent gas stream in line 41 from the dilute
ethylene derivative unit 35 can be recycled to a cracking zone 105, shown in Figure 2, to

produce more dilute ethylene. The composition of the effluent gas stream can vary widely

15




e

210105USI 16 May 2006 depending on the predom nant hydrocarbon feed
initially fed to the cracking zone 105. Typically, the effluent gasl&VaEzao
conpri s@s0Wp8Idgen, nethane, and other |ight “hydrocarbons. Hydrogen and

met hane may need to be renoved fromthe dilute process streamprior to
recycle. This renoval can be acconplished by separati on nenbranes, 5

separ at r ot i nt. St.e 3). 1.S.:S rajing the C3+ streamin

l'i ne 458|51%m é‘ﬂléef’g‘rtg% rﬁlﬁ%}lﬁrzlngh & r%cﬁﬂfogl f%‘?%ﬂ&@élyg&’i@%h%fl%%l&ﬂg R ]iq%?e 55 and a
C4+ streamin |Line.80.. The depropani zer zone 50 conprises a fractionator

suf fici XPIC&’&%B@@HE%SMW’@ H§eS Ry fiogen. seethang, andotherdighbam in 1 ne 80.
The C3 streamin |line 55 conprises propane, propylene, nethylacetylene and
pr opadi BF#&ocarhensy dlversntand megheap yaamse tobermrrme%fromm ditutt preee$5 is in a
range of about 55%to about 98% by weight, preferably, in a range of 85%

to 96% Bycaweprybrito radyeleCAhissemesah can bt baven§lishalbypsebaratoChempeinegar bons and

heavi er hydrocarbon constituents. Step (4) is reacting the C3 streamin

i nes SSSéWWM%rB&aegﬁp@emzone 60 to renove a portion of nethylacetyl ene
and propadi ene to produce the dilute propylene streamin line 62. 15 The

hydr ogenat | oBiiOFRSSt Al hECt Pdah ATuUs\ERRAGHM S Lind B VEER £ gact o

zone 60 can be conpl eted means known 1 n the ar ner al

amount gf l.ac | en and pr.opadpene.remaining int di | ute propyl ene
atream CheTEgBEER A 8a% e RiReB B BAF NG e Agmepartite 28nd S BBy P ene
stream n line 62 _can be routed to an dilute_propylene derivative 20 unit
70 to pragHAaloysyifisieatio np Llﬁ"f’éhep(lgiﬁﬁ’j??@r}ﬁ ligg 5 9ad a\s%et strgpgt indiageri9 elhet he

dilute 8ropy| ene_streamin line 62 can be routed to a process to produce
cunene, Cpplsin Brimeddi cwmpsisesaupydniccpropylienk, inrethyilavetylSie a6d peopadieas Blee pr oduced

‘by any process known in the art. For exanple, a Friedel-Crafts al kylation

r eatt i ommotintloé popykenbin the @ streare in HnaSd it 0 rgige A alouE SHRNE abolBWRBIIE, t hen
can be used to produce other products, such as, for exanple, phenols. 16
16 May 28ight, preferably, in a range of 85% to 96% by weight. The Cy+ stream in line 80 .
comprises Cy hydrocarbons and heavier hydrocarbon constituents.
Step (4) is reacting the Cs stream in line 55 in a MAPD reactor zone 60 to remove a
portion of methylacetylene and propadiene to produce the dilute propylene stream in line 62.
15 The hydrogenation process for the reduction of MAPD occurs in the MAPD reactor zone 60
can be completed by any means known in the art. Generally, the amount of méthylacetylene
and propadiene remaining in the dilute propylene stream in line 62 is less than 2 ppm by
weight.
The dilu;ce propylene stream in line 62. can be routed to an dilute prépylene derivative
20 unit 70 to produce different dilute propylene derivatives. For example, the dilute propylene
stream in line 62 can be routed to a process to produce cumene, propylene oxide or acrylic
acid in line 75. Cumene can be produced by any process known in the art. For example, a

Friedel-Crafts alkylation reaction of benzene by propylene is used to produce cumene.

Cumene then can be used to produce other products, such as, for example, phenols.

16 °




210105US 1 Optionally, the C4+ streamin line 80 is separated in a

debut ani zer zone 85 to produce a C4 streamin line 90 and a C5+ st rlédyiny A006
| i ne 952108 US&but ani zer zone 85 conprises a -fractionator sufficient to
produce the C4 streamin line 90 and a C5+ streamin line 95. The C4
streamin line 90 conprises C4 hydrocarbons. The C5+ streamin |line 95

conprises C5.5..h ocarbons and heayier hydrocarbon constituyents.

Optional Iy, 91?80@15& r(géﬁir?mnfﬂi 15S€P tﬁcglne?jg‘i LRy et da P one 98
to produce a C5 diolefins streamin line 96, a benzene-tol uene-xyl enes
(BTX) st {Cegisanhin linedOcmd aLstatreginlip jap PR di kndebubobey zene8Saomipsists he 97 and
a fuel oil streamin line 94. The treatnent of the C5+ streamin the
hydrot r attiongtoz swlfic@8t wamodiee decGmleamhie dlind§0 and/a Ceastscaknioviinei9s. Hhetthe art .
For exanple, U.S patent nunber 6,258,989 discloses a hydrotreating zone

t hat cagrdaen inUtrel90Z0@hpiriBed O 18, dtdrubohs. ODhe Oer Gichmi IAGHE P8 aipHsRICsr ef er ence.
The C5 diolefins streamin line 96 conprises C5 hydrocarbons, and the BTX

stream h%arb&daso&%na@eméﬁ@ax&%ﬁ Gustf@loyene, and  xyl enes. The DCPD stream
in line 97 conprises dicycl opentadi ene, and the fuel oil streamin line 94

com: 155 O oPARISEES yed 1 OSSP PR Bl b R P

cracked gas stream S es’s

pr oduced . process..kn inthe art. A pr ed prqcess for

pr oduci ﬁ{fs) Hioletins St inylie ﬁ?é&%ﬁne-tﬁvwwéﬁ@azﬁ&i%Fﬁapﬁmﬁma33961 2. Step (1)
is heating a hydrocarbon feed in_line 100 in a cracking zone 105 to produce
a raw cfisrreprndptienst(PERR)istream jeline 4/ andeniekoil streatrnia ling @do dhe ewinfeakd i n
line 100 conprises 20 at |east one hydrocarbon selected fromthe group
consi st dhide €+ etréram i thp hpdratrestingroan 88 capelnt aemphishet b any granclondaensat es,
gas oils, and m xtures thereof. Preferably, a majority of the hydrocarbon

f eeth i niHeiaACFOKas@Ns (58 pateiit fdmtey 626898 PaiRsl0sRA, l‘?ﬂﬂﬂ@ﬁtiﬁ@'ﬁﬁn@@l@dﬂ@@tﬂ&e, The
cracki ng zone 105 conprises at |east one radiant furnace reactor capabl e of

produci pglithgn {@y%n%ﬁrdﬁeger%%n@o&%&%aib rbibfficd Hhhe 6{&%1%%4 Yreafdl ih il 98
streamis added to the 16 May 2006 210105US1 radi an urnace reactors to

reduce 8&5}51]?5%5 @51 ﬂy&r%cirﬁgﬁﬁg gncf tlﬂg B¥ Et-%e%ln RN e rc%m%];‘isés%eenzene, toluene, and
xylenes. The DCPD stream in line 97 comprises dicyclopentadiene, and the fuel oil siream in
line 94 comprises Cs+ hydrocarbons.

15 | In a second embodiment of the invention, the cracked gas stream utilized as the
feedstock in this process can be produced by any process known in the art. A preferred
process for producing the cracked gas stream is provided as shown in Figure 2.

Step (1) is heating a hydrocarbon feed in line 100 in a cracking zone 105 to produce
a raw cracked gas stream in line 110. Generally, the hydrocarboﬁ feed in line 100 comprises

20 atleast one hydrocarbon selected from the group consisting of ethane, propane, butane,
pentane, naphtha, gas condensates, gas oils, and mixtures thereof. Preferably, a majority of
the hydrocarbon feed in line 109 consists of Cs hydrocarbons and higher hydrocarbons. _

The cracking zone 105 comprises at least one radiant furnace reactor capable of

producing the raw cracked gas stream in line 110. Typically, dilution stream is added to the

17




hydr ocarbon feed, thus increasing ethylene yield. Radiant furnace reactors
are disclosed in U S. Patent Nunbers 5,151, 158; 4,780, 196; 4,499, 05;May 2006
3,274, 92831031407, 789; and 3, 820,955; all of which are herein incorporated
by reference. 5 The raw cracked gas streamin |ine 110 conprises hydrogen,
met hane, C2 hydrocarbons, C3 hydrocarbons, and heavier constituents.
Gener al | y,, e raw cracked gas .stregmin line 110 conpris at | east about
1096 by (R {TRETPEHES preg e oobing angeo feues BB DBOEY e | ght ot hyl ene.
and nost preferably, at |east about 30% by wei ght ethylene. For exanple,
the r amhxffrawb@l@a thyy iasiensipg ethiene yiglde Bagientsiamagpepgetons arodigplosad B wei ght
percent 10 hydrogen, about 3 to about 25 wei ght percent nethane, |ess than
about 1UvigiPghmnt pambersts, | dclely #.286 | 9GHHN0,(B5; §,874D081t3, 86,7861 gilut 3, 20,26t

et hyl ene, about 3 to about 45 weight percent ethane, and up to about 55

wei ght pié6E ehichGeerhdiyid iRoasdaens by gaprenel. ng on the hydrocarbon feed. Step
(2) is quenching the raw cracked gas streamin line 110 in a quenching zone

1155 15 10_pragdheoddQieas ifn f1BRKIY BADSLIRANGA hifigel 0. Typi cally,

the raw cracked gas streamin [1ne 110 Is quen I'n quenching zone 115 to

or der ¢ B ETRAE: Eo bl teftt S DR, SR RO L el ne 110

is cooled to, a.tenqperature bel ow abo 100F to substantially stop the
cr acki n&%@tﬂ}%r}% SPEPEESEE ,astﬁl?eutrﬁ%-’éy &@@66@3@%@@5@% af legpb abomy | s
cooled to a 20 tenperature in a range of about 85 to about 225 F to form

t he qued®hdy weialictylepgsant ey prefenablyi sideaspahoud@hdiyi wejglssthybeneeffoect ed by

any nmeans known in the art. For exanple, the raw cracked gas streamin
| i ne 1lleéxapaple.libe pasgedketl gaastepaenicHinbdil D eomaristsgbeuntdhiotabors wéightepekesat  0i |
-and dilution stream can be renoved. Method for cooling a raw cracked gas

st r Ham Bydroddh, Meoyut 300 BbAL 03 Wik pelicer|rixaRthe] Rsdthin attak ¢ Redsh? pdént7 98;
5,427, 655; 3,392,211; 4,3351,275; and 3,403,722, all herein incorporated

D S A o somee st g auatoliet, ssEled grngtuean 1
gas str gtﬁgﬂe!, anll. h}?% eilb%gt SST\t]vgigH{ peveégelﬁli %3+ hydrocarbons, depending on the hydrocarbon
feed.
Step (2) is quenching the raw cracked gas stream in line 110 in a quenching zone 115
15 to produce a quenched, cracked gas stream in line 120. Typically, the raw cracked gas
stream in line 110 is quenched in quenching zone 115 to a temperature below which the
cracking reaction substantially stops in order to prevent coking. Generally, the raw cracked
gas stream in line 110 is cooled to a temperature below about 1100°F to substantially stop the
cfacking reaction. Preférably, the raw cracked gas stréam in line 110 is cooled to a.
20  temperature in a range of about 85 to about 225 °F to form the quenched cracked gas stream
in line 120. Quenching can be effected by any means known in the art. For example, the raw

cracked gas stream in line 110 can be passed to a quench boiler and quench tower where fuel

oil and dilution stream can be removed. Method for cooling a raw cracked gas stream are
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5 of the pressurized, cracked gas streamin line 130 is in a range of about
150 psig to about 650 psig. The first conpression zone 125 conpri sesl6dYlay 2006
| east oRBVIPAESdonpressor. Any gas conpressor known in the art can be
utilized. Step (4) is deacidifying the pressurized, cracked gas streamin
line 130 in a deacidifying zone 135 to renove a portion of the hydrogen

sul fide.,and car i oxl rmp_a rac s stream.in |ine 140.
Gener al ﬂ?&ofq‘f@n\%g' %%%ggoéggé%t&gﬁlsr ?T\gﬁ%ﬁl%@é%?#g ?a&‘df}y‘ﬁ;\%&&@na}Lul fide
concentratjon | ess . than about 0.1 ppm by weight, preferably, in a range of
25 to 1b@€ﬁﬂﬁaﬁyﬁmkﬂéﬁﬂ¢ﬁﬁﬁﬁ@raIIy, the wet cracked gas stream has a carbon
di oxi de concentration of |ess than about 5 ppm by wei ght. The hydrogen

sul fide can lxep (3¢ mopetpressinglee geachad Erptheg gromecahBm lne 120yin adasts known i n
the art. For exanple, 15 diethanolam ne or caustic contactors can be used

t o renmovenprshi@yemed05 id podadch ErasfRed, disokédi®s sBbep i Ble 139. dmtipagsidhe wet
cracked gas streamin line 140 in a drying zone 145 to produce the cracked

gas st r@ﬁﬂﬁhbfbséﬂr&%dﬂé&ke@gﬁ@g@wn 1B 30RLE, el Bmﬁflﬂ)gﬁ G a6kRB50as
streamin line 150 1s sufficiently dry to prevent downstr a% oper at 1 onal
probl eng,: 2 . r_cant f the cracked gas streamin
line 15 SI%’S Qngsigsft ? é}@ﬁﬂe{%m{p%o%e\ggg %\9\%1 Pgﬁetsgp%?@ioﬁé glgsncoﬁpﬁleﬁar' e8%45 can be
acconpl i she ns_known in the art. For exanple, nolecular sieve

d by any ne
beds ca fE@Eﬁ?rk?Q%%HEte?%ﬁﬁ%@ﬁﬂ@ﬂ%ﬂi fromthe wet cracked gas streamin
line 140. O 19 16 May 2006 210105US 1 In a third enbodi nent of this

i nvention, aSisPétls dedeikiliingia erasgirizedi dragked aahsireamdn lise A3&im aind di | ut e
propyl ene stream froma cracked gas streamis provided as shown in Figure
3. St epdgatidifymgsmpad3F iaugntove a poaivhed tigasy dssgeeanifida ahd carbdibbiokiledo

.deet hani zer zone 160 to 5 produce a C2- streamin line 165 and a C3+

st r Bam foimld wet c2iied ghesidedtindine 180, GomeallPthe wet cracked gas stream in line 140

has a hydrogen sulfide concentration less than about 0.1 ppm by weight, preferably, in a
range of 25 to 100 ppb by Weight. Generally, the wet cracked gas stream has a carbon
dioxide concentration of less than about 5 ppm by weight. The hydrogen sulfide can be _
removed in the deacidifying zone 135 by any means known in the art. For example, -

15 diethanolamine or caustic contactors can be used to remove hydrogen sulfide and carbon
dioxide.

Step (5) is drying tﬁe wet cracked gas stream in line 140 in a drying zone 145 to
produce the cracked gas stream in line 150. Generally, the water content of the cracked gas
stream in line- 150 is sufficiently dry to pre\-rent downstream operational ﬁroblems.

20 Preferably, the water content of the cracked gas stream in line 150 is less than 10 ppm by
weight. Drying in drying zone 145 can be accomplished by any means known in the art. For
example, molebular sieve beds can be utilized to remove water from the wet cracked gas

stream in line 1440.
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conprises a fractionator sufficient to produce the C2- streamin |ine 165
and a C3+ streamin |ine 200. The C2- stream conprises hydrogen, net6Hdar2006
et hane, 28el@5YiSéne and et hyl ene. The C3+ stream conprises C3 hydrocarbons
~and heavi er constituents. Step (2) is conpressing the C2- streamin |line

165 in a second conpression zone 170 10 to produce a pressurized, C2-

streamin lipe 175 The.pressyre of the pressyrized, C2- stre inline
175 is in a f‘h%é’éf%oef&éﬁl{ﬁ?ﬂt fgg'“‘i @v%mag@@esagprggm&%geq 9‘%1‘*9 Ft%?f' ng range of
200 to 650 psig. The second conpression zone 170 conprises a gas

conpr es §&rankyl Cﬁbﬁ‘aﬁé’ﬂﬂé%ﬂﬁﬁhﬁ@m asparkgd sasodiepnds Bovided eaphawn inéguret can
be utilized. Step (3) is hydrogenating the pressurized C2- streamin |line

175 in 3 hydrogenation 15 zone 180 to renove a portion of the acetylene to
produce the dilute ethylene streamin line 185. The hydrogenation zone 180

is the sane @wpglEkiepsitingdRsanciedgal rdaheinflinedi55 &b aeith@itter zokeErow 8! | Y,
the anobunt of ethylene in the dilute ethylene streamin line 185 is in a

range oproabeid CRA%:4hA iR AR 6PAW M3W‘§}eﬁﬁtifl_liﬂé 9568’.r ?H%}éfeetlﬁﬂ%h{)?onQQG% by

wei ght.” The dilute 20 ethylene streamin line 185 then can be routed to an

Tos] o FORMAERS raehibnfln N o Afuddthe PAGES iRl FESDL OSMERS, " 1 e

;
195 inc "YUt not IIm gnzene.

derivatj.ve i O is the sane as dilute ethyl ene derivative unit_ 35

pr evi oub{li/?‘ﬂ{l dﬁ?@' SEEAT Forppiasep #V@fpgg}%&i%r%h@mwﬂmaw eililcaes Thent gas
streamin line 191 fromthe dilute ethylene derivative unit 190 can be
recycl effst greaneeosnissyCz byiogagbonsngd heamies cpnstiteenty 2006 210105US 1 St ep
(4) is separating the C3+ streamin line 200 in a depropani zer zone 205 to
produce a C3Ssp(@anmcompicksiag he@,astccam B4ineI66 éaasdcond corap2dhon Fdie 170
.depropani zer zone 205 and the C3 stream and the C4+ stream are the sane as

pr eu ousl prodiesarprésorized, Cheastkarhsh lin€ IR dITHE Piessibe S @O pfduri8dCAGHEMY t he
C3 streamin line 210 in a MAPD reactor zone 215 to renove a portion of

oSS, ST ISty OB R g
previ Ouﬁgié’. ‘Pﬁeg ?ercbll?c?gompression zone 170 comprises a gas compressor and related equipment.
Any gas compressor known in the art can be utilized.
Step (3) is hydrogenating the pressurized C- stream in line 175 in a hydrogenation
15 zone 180 to remove a portion of the acetylene to produce the dilute ethylene stream in line
185. The hydrogenation zone 180 is the same as previously described in the first
embodiment.
Generally, the amount of ethylene in the dilute ethylene stream in line 185 isin a
range of about 30% to about 60%. by weight, preferably, 40% tb 60 % by weight. The dilute.
20 ethylene stream in line 185 then can be routed to an dilute ethylene derivative unit 190 to
produce different chemicals in line 195 including, but not limited to, ethylbenzene. The dilute
ethylene derivative unit 190 is the same as dilute ethylene derivative unit 35 previously .

described in the first embodiment. Optionally, an effluent gas stream in line 191 from the

dilute cthylene derivative unit 190 can be recycled to a cracking zone 105 in Figure 2.
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in the first enbodinent. The dilute propylene streamis the sane as
previously described in the first enbodinent. 10 The dil ute propyl fd¥lay 2006
stream RhOlOSHE1217 then can be routed to a dilute propylene derivative
unit 225 to produce different dilute propylene derivatives in |ine 230. The
dilute propylene derivative unit 225 is the sane as dilute propyl ene
derivative upjt ,70. previpus described in the first enbodinent.

Optional ly, 5“?@ (édli S’%Hafaé[%&%cﬁ ﬂ@%i“& Zﬁgb‘hﬁ‘ derePanizes 2R 4RI zer zone
240 to 15 produce.a C4 streamin line 245 and a C5+ streamin |ine 250.
The debBiogHse s sterse mAme 2d8apd pSas sheam drlineokidt oFhesdapronanizat zane 285 oduce
the &4 streamin line 245 and a Co+ streamin |ine 250. The debut ani zer
zone 24andihd Gslstreddd and thedipristredm nee thd Saramnak rbdo@hy describahini the fitsne 250 are
the same as previously described in the first enbodinent. Optionally, the
Co5+ streabovdimechi.ne 250 is treated in a hydrotreating zone 255 to 20 produce
a C5 diolefns streamin line 256, a BTX streamin |line 257, a DCPD stream
inl4ine 258 ; I | 7 i ' pnl t ' ne
255, the G5 SiBrer: nevars B CSERRM R HOR AR D B ARt S LRI

t he DCP reami.n.line 258 and t.he fuel K oil reami,n line 254 are the
sane asopoh BBl aredfnd APt titfere s BiRThyEee 4imiy Tadog
210105Ug], | fourth enbodinment of this invention, a process for producing
a dil ut Zﬁeﬂnﬁlﬁ 3@4\@5 IGHHPTFOPEE b [Sribpsansms NoFRasratersong S8 proraglyglescratefeam i s
provi ded as shown in Figure 4. Step (1) is hydrogenating the cracked gas

st r eam invfhe fie epbodimeni Thy diloganenyilens siroara is the Sameay prewivesly dpssribedin of t he
acetylene to produce a reduced acetyl ene cracked gas stream 5 in line 270.
The hydthedestambodiraomne 265 is the sane as previously described in the first
.enbodi nent. Step (2) is separating the reduced acetyl ene cracked gas stream

in 10 ne 270 The @iluté 9@%@&&5 #edan? RN@e24T théh RLMAYERed ftfa &iiﬂté‘hl%p?feﬁé” ene
streamin line 280 and a C3+ streamin |ine 295. The deethani zer zone 275

conpri sgsivale gt 22NRYR6aRY M LA Mt oS AR VA Jid #h£230. The dilute

- propylene derivative unit 225 is the same as dilute propylene derivative unit 70 previously
described in the first embodiment.
Optionally, the C4+ stream in line 235 is separated in a debutanizer zone 240.to
15  produce a Cystream in line 245 and a Cs+ siream in line 250. The debutanizer zone 240
comprises a fractionator sufficient to produce the C, stream in line 245 and a Cs+ stream in
line 250. The debutanizer zone 240 and the C, stream in line 245 and the Cs+ stream in line
230 are the same as previously described in the first embodiment.
Optionally, the.C5+ stream in line 250 is trea‘ted in a hydrotreating zone 25.5 to
20 produce a Cs diolefins stream in line 256, a BTX stream in line 257, a DCPD stream in line
258, and a fuel oil stream in line 254, The hydrotreating zone 255, the Cs diolefins stream in
line 256, the BTX stream in line 257, and the DCPD stream in line 258 and the fuel oil

stream in line 254 are the same as previously described in the first embodiment,
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10 ethylene streamin line 280 and a C3+ streamin |line 295. The

deet hani zer zone 275, dilute ethylene streamin |ine 280 and C3+ stkeMayRA06
| i ne 2931@BUSHe sane as previously described in the first and third
enbodi nents. Cenerally, the anmobunt of ethylene in the dilute ethylene
streamin line 280 is in a range of about 30%to about 60% by wei ght,
preferably, 40%.to.60 %.Dby weight. The dilute 15 ethylene streamin |ine
280 t hen canﬁb%%orutgt&teé‘g’ofigx%Ohﬁwgeﬁpﬂy?méesaé?]i RFGEYSRE (e 2%’5{296 produce
different chemcals in line 290 including, but not |limted to,

et hyl beABdfidite prwyleng sream Bpma Gneked @ps sEsamis prmviided2g shown imdgesfe as
dilute ethylene derivative unit 35 previously described in the first

enbodi ment . 8ppi(bhiahydrogemtiof tharatked 2ss Stepmamling 260 irea BRGoganation e di | ut e
et hyl ene derivative unit 285 can be recycled to a cracking zone 105 in

Fi gure 265 20refibepa pddtionof siepmenldne o ploduésdaredhidedatyent crgkelBisisiedn
depropani zer zone 300 to produce a C3 streamin line 305 and a C4+ stream
in 14 nein3d: 270herd Ae : : ;e&lg& B , and the
CA+ streamin Iinquggﬁggg%?ﬁgﬁggﬁzégga%?%%?gﬁgwékresc#?%géhﬁ?gﬁgﬁe first
enbodingﬁboﬁﬁg y 2006 210105US1 Step (4) is reacting the C3 streamin
line 305 1n a PD reactor zone 310 to renpbve a portion of nethyl acetyl ene

and propadi epe to produce the dilute propyl ene streamin_li 312. The MAPD
reactor z oneg%f(@a‘ﬁaeﬁaﬁ"éln@it{‘]ﬁeguﬁ%&ﬁ?g&’ﬁg C@Fg‘ﬁiagﬁsisﬁearm Hbl“?ael% 82 he sane as
previously described in the first enbodiment. 5 The dilute propyl ene stream
in | i nedesthangzgnzene 37§ e eepduse thedilnigrcthylenspieandn Hag 28bandaCiunicemano t o
produce different dilute propylene derivatives |line 325. The dilute

pr opy| ehine 2%erTheadeethaniged 20n8 205 compiies s drmptiarmtqrrsefficdans koyprdderthddidute n t he
first and third enbodi nents. Optionally, the C4+ streamin line 330 is

sepHr at edlylenc stred@bint]aiRi280and @R+ 3B8ank th ligdy GU e AeEMarstereand 275, dilae 340 and
a C5+ streamin line 345. The debutanizer zone 335 10 conprises a :

fracti opflRhe st £i18R28DAnPCOAYCENE fheﬁr%'m%@ﬂ&t@ﬁégﬂ%gé é&t%vi%ﬂ%y ?ﬁ&fiﬁecﬁ*

streamin” line 345. The debutani zer zone 335, rea I ne 340,

. and thelngﬁ%rﬁ?%tgg@%@%n@ﬁ&%%é are the sane as previously described in the

first an

Generally, the amount of ethylene in the dilute ethylene stream in line 280 is in a

range of about 30% to about 60% by weight, preferably, 40% to 60 % by weight. The dilute

15 ethylene stream in line 280 then can be routed to an dilute ethylene derivative unit 285 to
pfoduce different chemicals in line 290 including, but not limited to, ethylbenzene. The dilute
ethylene derivative unit 285 is the same as dilute ethylene derivative unit 35 previously
described in the first embodiment. Optionally, an effluent gas stream in line 286 from the
dilute ethyléne derivative unit 285 can bé recycled to a cracking zone iOS in Figure 2.

20 Step (3) is separating the Cs+ stream in line 295ina depropanizer zone 300 to
produce a C; stream in line 305 and a Cy+ stream in line 330. The depropanizer zone 300,
the C; stream in line 305, and the C4+ stream in line 330 are the same as previously described

in the first embodiment,
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Optionally, the C5+ streamin line 345 is treated in a hydrotreating zone
350 to produce a C5 diolefins streamin line 351, a BTX streamin [§ojday2006
352, a DOPDSEIS1ieamin line 15 353, and a fuel oil streamin line 354. The
hydrotreati ng zone 350, the C5 diolefins streamin |line 351, the -BTX stream
inline 352, the DCPD streamin line 353, and the fuel oil streamin |line

354 are the reV| descr n the first enbodinent. In a
fifth embodi MARCABE reaehide gﬁ\é’rﬁl‘l@@ﬁm %g%i ﬁ)’ﬁ’ﬁ%h%qnﬁ&lﬁ TFnive 2
ethylene streamfroma cracked gas streamis provided as shown in Figure
5. 20 Spepioppf methydasgtylenciang prape nfa@ueadlgﬁéhetglt@mopmlen¢ fiecagoip ling a

deet hani zer zone 305 to produce a C2- streamin line 315 and a C3+ stream
i n 17 ne3B2.(CheTMAPDaesdiaivione 816 ambthd ddutequogyléreastrean fim Aod 3 1iatilor sagiefai ci ent
to produce the C2- streamin line 315 and a C3+ streamin |ine 310. The

C2- str pawicuSRRIck&GRd by thed&embddirhane, et hane, acetylene and et hyl ene. The
C3+ stream conpri ses C3 hydrocarbons and heavi er constituents 23 16 May

20065 210105UPke Sfi@P gﬁ%))ylénﬁ sBYAh ﬁgﬁaﬂéaé]&ngant lgberog‘l\.%d t$hb a/ én@ Qlevativen @

hydr ogenati on zone renove a portion of the acet to pro lce the

dilute e I h e 320, and the
dilute g{n}th#ﬂb rg{lécggfn’%f%rﬁml dﬂ%e %%gylea?ee etr]heg‘geg(r?r%g;; p?g?/ﬁﬁ}% ngpyt?ggcrl bed in
the firgst ertbo J Generall h unt of _et hy] dilute

et hyl enaeré‘faP@%Ht”inE% }Sﬁge Ryag ?Séjr?‘ﬁo‘éstly &%?ﬁgg"ddfl thfist w%’dgtrﬁs é}‘tﬂenﬁo% by

wei ght, preferably, 40%to 60 % by weight. The dilute ethylene streamin
line 325 t heRréamibethedut siiearn imhineg330is éereratg,d arfedelietanizer fone 33fita 330 to
produce different chemcals in line 335 including, but not limted to,

et hyl bepwéne: a Theredinl intlime 346 hyd e Qg deeany at linee348nThe d8utarsizdrizens33®e as
dilute ethylene derivative unit 35 previously 10 described in the first

enbpdli mesthpriddp bifRoaddayor safficadnt logoiu@ake €} §tRAM inNink 306 2884 Ch+ e dilute
et hyl ene derivative unit 330 can be recycled to a cracking zone 105 in .

Figure fine34%. eﬁte(c@oufaﬁtzé%nb@gsttﬁg ea§ﬁ fnelﬁ{@3!4ﬂ Addftﬁe @lpstte%n?ﬁﬂtre%asof to

ot her process units. In a sixth e di ment of his i nventl on, a process

for pr Ogt'é(th@&n?e 2%' ﬂrwlgus%; Héécﬁ@ed‘ in the first and third embodiments.

Optionally, the Cs+ stream in line 345 is treated in a hydrotreating zone 350 to
produce a Cs diolefins stream in line 351, a BTX stream in line 352, a DCPD stream in line

15 353, and a fuel oil stream in line 354. The hydrotreating zone 350, the Cs diolefins stream in
line 351, the BTX stream in line 352, the DCPD stream in line 353, and the fuel oil stream in
line 354 are the same as previously described in the first embodiment.

In a fifth embodiment of this invention, a process for producing a dilute ethylene
stream from a cracked gas stream is provided as shown in thure 5.

20 Step (1) is separating the cracked gas stream in line 300 in a deethanizer zone 305 to
produce a Cy- stream in line 315 and a Ci+ stream in line 310. The deethanizer zone 305
comprises a fractionator sufficient to produce the Cy- stream in line 315 and a C3+ stream in
line 310. The C,- stream comprises hydrogen, methane, ethane, acetylene and ethylene. The

Ca+ stream comprises Cs hydrocarbons and heavier constituents,




stream from a cracked gas streamis provided as shown in Figure 6. 15 Ste

(1) is separating the cracked gas streamin |ine 400 in a deet hani Zel,GI\ggnEOOG
405 to Z2pPIBlisd a C2- streamin line 415 and a C3+ streamin |line 410. The
deet hani zer zone 405 conprises a fractionator sufficient to produce the

C2- streamin line 415 and a C3+ streamin I|ine 410. The C2- stream

conpri ses hydrogsn, t hane, et hane, acetyl ene .an thyl ene. Th C3+

st ream conpr Sgeé)g%éﬁ %&lgg%ag?lgg%eséﬁﬁ[fe%%e{%er dﬁgt%yﬁ{Péﬁ?@1onfﬁn‘§§7e%to( 2) is
conpressing the Cr %&ream inline 415 in_a second conpressi on zone 420 to
pr oduc e TSRS lfthe geetylgng ta produse theiluipethylepesstisamds ling 383 Thee
pressurized, C2- stream in line 425 is in a range of about 150 to about
650 pri ydrogenatien apre320iand sha dhyectbylepOgraam iB3Me 328 by thd bensacpedously
conpressi on zone 420 conprises a gas conpressor and rel ated equi pnent. Any

gas conpesesbal inkhofirst embbdimear.t can be utilized. 16 May 2006 210105US 1
Step (3) is hydrogenating the pressurized C2- streamin line 425 in a

hydrogenat i OGend@ig tH3fnbitht bEERYRNAiPSE hileR eﬂ%rlén@%tr_@aﬁﬂr}’fiﬁer‘QStiQ i oduce the
dilute ethylene streamin line ~435. The hydrdgenation zone 430 Is the sane

as prev d ' e ' nerally,..th nmount
o ot byl SHE of aER 0 AF RR bl i, BRIl o UETRENAEh 1 dRRTC:
about 30%t o about. 60% wei ght, preferably, 40%to, 60 % by wejght. The
T ut e Ciy e SRS inlane AR5 4R e i a8V B et Ry e e vt Cioe

ethyl ene derivative unit 440 to produce different chemcals in |ine 445

i ncl udi Ayduerditfgesnt chemicadginline 336nn¢lpding dwenottiveitedi tyathylbenzang. dibe dilute
derivative unit 440 is the sanme as dilute ethylene derivative unit 35

pr evi ousthylen®detésitive britl 33histthesdme sstdilateooblyleenderivaiptd wriedd yrevianslef f | uent
‘gas streamin line 441 fromthe dilute ethylene derivative unit 440 can be

recyt! edescribal iarthe Riso gmbediged Optionkil g uh fificnt Sisefredrd in 1ife 3PUkdMIhd he C3+
streamin line 410 to storage or to other process units. In a seventh

enbodi nBiMte efhyldit YeliviRBULAB30 BaPbOEERTed Rla d@é&@%ﬁo&&g 185 6 #ighj% £thyl ene |

stream from a“cracked gas streamis provided as shown in Fi e 7. 15 Step

g(])-%ej s hydr ngaeB ?f,)' i9 goJ‘tﬁ'lE tfed é§+k§1%a9,qﬁ 13t 3560 gtgraflg(j: QretOSOQt(Per ippoc%sshlxlgtrspgenat on
In a sixth embodiment of this invention, a process for producing a dilute ethylene
stream from a cracked gas stream is provided as shown.in Figure 6.

15 Step (1) is separating the cracked gas stream in line 400 in a deethanizer zone 405 to
produce a C,- stream in line 415 and a Cs+ stream in line 410. The deethanizer zone 405
comprises a fractionator sufficient to produce the C;- stream in line 415 and a C3+ stream in
line 410. The C;- stream comprises hydrogen, methane, ethane, acetylene and ethylene. The
C3+ stream compriées C; hydrocarbons and heavier constituents.

20 Step (2) is compressing the Cy- stream in line 415 in a second compression zone 420
to produce a pressurized, Cy- stream in line 425. The pressure of the pressurized, Cz- stream
in line 425 is in a range of about 150 to about 650 psig , preferably, in a range of 200 to 650

psig. The second compression zone 420 comprises a gas compressor and related equipment.

Any gas compressor known in the art can be utilized.
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505 to renove a portion of the acetylene to produce a reduced acetyl ene
cracked gas stream in line 510. The hydrogenation zone 505 is the séfday3006
previou2l§iodesdri bed in the first and third enbodinent. Step (2) is
separating the reduced acetyl ene cracked gas streamin line 510 in a 20
deet hani zer zone 515 to produce the dilute ethylene streamin Iine 525 and
a C3+ stream,in .line 520. .The deet hanizer zone, 515 rises a .

fracti onat or SERIPN S PESFOCEIBE QR REESTEF T seem i A 23dh 8 EyERePAaOR| ne 525
and a C3+ streamin |line 520, The deethani zer zone 515, dilute ethylene

st r eam #90< 43 do sgmovgrgpartian af the aestyleng torpsodpe therdiluterthylamgesteggmpn dinp ous| y
described in the first enbodinent. 25 0 16 May 2006 210105US 1 Cenerally,

t he anoddf. Bic lgtdngdeaatsori zont H80 @i the sanetdyrbdnesly tieserbed in the fist 525 is in a
range of about 30%to about 60% by wei ght, preferably, 40%to 60 % by

wei ght . emibedigiechtit e et hyl ene streamin line 525 then can be routed to an
dilute ethylene derivative unit 530 to produce different chemcals in |line

535 4 ncl udi ngen iy, ML achdu: bEEthYRne ﬁlttﬂélgﬁ@c@%@@fene%tr%m% 43%is @y ef | uent

gas streamin |ine 531 can be recycled back t6 a cracking zone 105 shown

in Figu I il.u t hyl-ens. dil yte et.hyl ene derivative
ni ¢ apsgol fholt 3036 a8 ol oy hBefi BRLHRT 140 B gL G e
described in the fjrst odi ment. St 3).,1s uting, the C3+ streamin
line 52 ﬂ?%n% FiorayR g 438 thinrep bg roRRLE %wﬁ%e et _ﬁe%ﬁ]egw@wﬁmg%%rpnent of
this invention, a process for producing a dilute ethylene 10 stream and

di | ut e prodpsa Eferest ¢heansalsinding\ddderleding, burneflineite, to Siteylbgnepng. The difuteat i ng
the cracked gas streamin line 800 in a depropani zer zone 805 to produce a
C3- st r ethphenndérivas v8 il ddtlisahebmestsrdilate dthylénerderi8dtive vHS dapviopdni zer zone
805 conprises a fractionator sufficient to produce the C3- streamin line
8101anddésbebédin td fisasmbodiment €Ofbaallyl A8 eGRrenSids@@8arh in 1ihé 4 18SmeRPr i ses
hydr ogen, met hane, ethane, ethylene, 15 acetyl ene, propane, propyl ene,

met hyl aggley L@)RnaREH IR AHH 346 canBEre BB aUradt ggﬁg% ;igﬁtghﬁéez. C3 - stream

inline 810 1S in a range of about 1% to about 32% pref erably,
ina Step (4) is routing the Cs+ stream in line 410 to storage or to other process units.
In a seventh embodiment of this invention, a process for producing a dilute ethylene
stream from a cracked gas stream is provided as shown.in Figure 7.
15 Step (1) is hydrogenating the cracked gas stream in line 500 in a hydrogenation zone

505 to remove a portion of the acetylene to produce a reduced acetylene cracked gas stream
in line §10. The hydrogenation zone 505 is the same as previously described in the first and
third embodiment.
S;[ep (2) is separating the reducéd acetylene cracked gas strea;m inline510ina

20 deethanizer zone 515 to produce the dilute ethylene stream in line 525 and a Ca+ stream in
line 520. The deethanizer zone 515 comprises a fractionator sufficient to produce the dilute
ethylene stream in line 525 and a Cs+ stream in line 520. The deethanizer zone 515, dilute
ethylene stream in line 525 and C3+ stream in line 520 are the same as previously described

in the first embodiment.
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range of 15%to 30% by weight. The C4+ streamin |ine 845 conprises C4
hydrocarbons and heavier constituents. Step (2) is separating the d&May2006
st ream 200105081810 in a deet hani zer zone 815 to produce 20 a C2- streamin
line 820 and a C3 streamin |ine 890. The deethani zer zone 815 conprises a
fractionator sufficient to produce the C2- streamin line 820 and a C3
streamin |line 89& The stream conpr.i ses hydrogen, nethane, ethane,
acetyl ene, ah§ugg Xﬁltg%%‘noqfﬁé'féﬁly@?%m diluisthydens stecampymibe 34082 16 May
2006 210105US1 Ste (3) is hydrogenating the O streamin line 820 in a
hydr ogeFaxee 6h alzmﬁé Bas abept 60 weight oraiérablyot0% het@ ety veight. t Theplimthuce t he
dilute ethylene streamin |line 830. The hydrogenating zone 825 is the sane
as pr evetykhy sdesc in lneds25thérhenfheretted toaddinenéthylcenddrblative uiibs3e@ount  of
ethylene in the dilute ethylene streamin line 830 is in a 5 range of about

30% to phdute HOR4edY clveRhiBE in lil{eegﬁrlﬁ@h&ingﬂﬂl%lthHﬁ@ec%bbé’th?%é&'@ﬁe The dilute

ethyl ene streamin Iine 830 then can be routed to an dilute ethylene

o ] AR P SAR g IO et 1 SR A ORI LOE 1 3

but not enzene eri i've unit 835
is the t.e eth | ene riv t|ve revioqusl | bed in
the fi rs O%n%lo%dg% tt0 pa)q LR %P ute, i EIF?‘T utl?ﬁélbg%etgﬂelé% rfvﬁ%/lV? ut 15 r om
the 10 dilute et e derjvatjve uniit 835 can be recycled to a_ cracking

zone 1051€F8MERY ?ﬁ'ﬁtdén"aﬁ”\eé‘f‘“tt-”ﬁé’f?)‘i“?}ﬁ%‘iqs%beéflnﬁﬁféfs"cﬁmlﬁﬁdém@ﬂhyl ene.

Step (4) is reactlng the C3 streamin line 890 in a MAPD reactor zone 895
to renove a Sigpr3)isrowingribs Gyt sitremyindine 530 Perpadi lermther prqpesuts. t he
dilute propylene streamin |ine 900. The MAPD reactor zone 895 and the

di | ut e propyleaeeighleinbedidft af higineantionsd yrocesS felqgedichipch difuté blylehs st
.enbodi nent. The dilute propylene streamin [ine 900 then can be routed to a

dilwe ﬂf&ﬁyérﬁlrtﬁlut@ﬁbtiyl@ﬁéMﬁ:aﬁﬂbbroqz%dta@nm?%ﬂw different dilute propylene
derivatives in line 910. The dilute propyl éne derivative unit 905 is the

same as dil yg\%ﬁ{%iﬂ@)ﬁéﬁ%m@‘%ﬁé é’rﬁél&eﬂ%ay%éamﬁg 1HHeR6b Pz d¥proﬁj§n§£érr.lzgned8d5r}0t he

first enmbodi ne

produce a Cs- stream in line 810 and a C4+ stream in line 845. The depropanizer zone 805
comprises a fractionator sufficient to produce the Cs- stream in line 810 and the C4+ stream
in line 845. The C;- stream in line 810 comprises hydrogen, methane, ethane, ethylene,

15 acetylene, propane, propylene, methylacetylene and propadiene. The amount of p-ropylene n
the C; - stream in line 810 is in a range of about 1% to about 32% by weight, preferably, in a
range of 15% to 30% by weight. The C4+ stream in line 845 comprises C4 hydrocarbons and
heavier constituents.

Step (2) 1s separating the Cs- stream in line 810 in é deethanizer zone 815 to pro&uce

20 a C,- stream in line 820 and a C; stream in line 890. The deethanizer zone 815 comprises a
fractionator sufficient to produce the C,- stream in line 820 and a C; stream in line 890. The
C»- stream comprises hydrogen, methane, ethane, acetylene, and ethylene. The C; stream

comprises C3 hydrocarbons.
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20 Optionally, the C4+ streamin line 845 is separated in a debutani zer
zone 850 to produce a C4 streamin line 855 and a C5+ streamin |inké ¥Magp2006
The debO1@Mi5EEd zone 850 conprises a fractionator sufficient to produce
the C4 streamin line 855 and a C5+ streamin |ine 860. The debutani zer
zone 850 and the C4 streamin line 855, and the C5+ streamin |ine 860 are
the sane as eviously descrihed.in the . fjrst. enbqodinent. 27 0 16 My 2006
210105US1 Op feB () ‘1331?3‘%0&8“3@@3 G et in Bec 2088 amydiogsation zppe 525 1
hydrotreating zone 865 to produce a C5 djolefins streamin |ine 870, a BTX
st r eam FSRveReostys ofdhpyapmtylene tepreduge therluicaginylengreamfindine 839. Thq eam i n

| ine 885. The hydrotreating zone 865, the C5 diolefins streamin |ine 870,
t he BTXhydrogenating zonerR2597 the stine apERBicsslyelasaribad ki the fid@@ndodintdne f uel oi |
streamin 5 |ine 885 are the same as previously described in the first
enmbodi nent .  Generaldy,hies arase of etbflchdinsthé AueRkilgne khears arlonds b adi nent ,

whi ch provides a preferred process of producing the cracked gas stream

can pe go bP@(ﬂ)u\‘."i}?% t6abAR 60V &Eigﬁ% Preférs!ﬁlydcxo% Y66 9 bf&@kgﬁééglgfeldaltutee

enbodi nents to yield one contiriuou ocess”for producing

et hyl en il r l.en ream. . Al a second e j tent, can
be. omb, HEsE TR e st AR FRfie I G B o RSB GPPER P 0 i el
one conti nuou rocess .for. produci.ng the dilute ethylene stream I|n another
aspect BYdPR @@W&%{%@S{ _&1%45&?%1@%3%&@ lynifed-f, sthylbsrens. dihe dilute
embodi nent previously described is routed to an ethyl benzene process.

Pr ocesséibyleae gerbditive uait B isdhe samee asalilatediteyd enssdedivativeUi® Iepreviousiynber s
5,602, 290; 5,880, 320; 5, 856,607; 6,252,126; all of 15 which are herein

i ncor podecsbediy thefiest enbedimént. e@atiplaliypdn efflidrit shngreaheindink 886 fiwihypkene
streamto produce ethyl benzene is showmm in Figure 12. Step (1) conprises

reapd i ngilde ditlyléhe detivitve ngit 885 8abd RcidldiBtob3PAbMd Fond 10887 8RR BFERE I N
line 1305 in an al kylation reactor zone 1310 to form an et hyl benzene rich

stream Zf%héek{%?ﬁ en%fgg}gdg{l{g)éh_g@&é_ene rich streamin line 1315 conprises

benzene a zene.

: ' Step (4) is reacting the C; stream in line 890 in a MAPD reactor zone 895 to remove a
portion of methylacetylene and propadiene to produce the dilute propylene stream in line
900. The MAPD reactor zone 895 and the dilute propylene in line 900 are previously.

15  described in the first embodiment.

The dilute propylene stream in line 900 then can be routed to a dilute propylene
derivative unit 905 to produce different dilute propylene derivatives in line 910. The dilute
propylene derivative unit 905 is the same as dilute propylene derivative unit 70 previously
described in the ﬁrst embodiment,

20 Optionally, the C4+ stream in line 845 is separated in a debutanizer zone 850 to
produce a C, stream in line 855 and a Cs+ stream in line 860. The debutanizer zone 850
comprises a fractionator sufficient to produce the C4 stream in line 855 and a Cs+ sﬁ'eam in
line 860. The debutanizer zone 850 and the C,4 stream in line 855, and the Cs+ stream in line

860 are the same as previously described in the first embodiment.
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The reacting can be acconplished by any nmeans known in the art. For

exanple, the selectivity of converting ethylene to ethyl benzene is %’M&I’@P%
t han 99%J0T&/Sdat al ysts used are zeolite catalysts such as a ZSM based
zeolite system 0 28 210105US 1 Step (2) conprises separating the

et hyl benzene rich streamin line 1315 in a ethyl benzene separation zone

1320 to form e aLi ailgas streamin. lin 325,. an et hyl benzene
streamin |i n@pﬁgl%g{ ’ aeg}r}%tshflﬁghé%%%@dﬁge 61 it ﬁﬁ%‘ﬁ%@ﬁf@%’gé&[tf’eam in
line 1335, and, a. aration benzene_recycle streamin_|ine 1340.

Separ at PFF&H&%%@OE%@&%@%W&&WTBW BAK stisamdn kine &7/3.ne PREDaytieamas fiag al | v
the separating in the ethyl benzene separation zone conprises at |east one
fract i oft8®gind adped il stpamdmpine 88% TFhedustdrotrpating oortei 8668, be Gsdwldfopatrearh an
benzene recycle streamin line 1340 in a transal kylating reactor zone 1345

t 0 prodlice8#h tkt BYKtrezmrie line 876, slier BERDI strehrh e lind 8¥banthie firheil sdginean be
acconpl i shed by any neans known in the art. For exanple, the 10 selectivity

of cHNVERE BEYarRtthydaitastRe ety BABTIREN i GEeahBIdihBan 99% The catal ysts
use are zeolite based catal ysts such as the Washington G oup’ TRA-1 or

Lummus’ Y- zegl éﬁo@hé?%ﬁ;?e@t ofctﬂfs%*yeﬁrtioﬁﬁﬁé %n@éxﬁgoc{ié}igﬂag/h{cgﬁ%@ih&ga a portion

of the separation benzene recycle streamin [T ne e conbined with
t he ben e streamin line 1305. 15,1 n another aspect qf .thi.s invention,
the di | ST dBGahel e Band (P SRsbaberOPRD SolBaariy &1 BodBer BEdTs
routed to ropyl ene. oxi de process. Processes to produce propylene oxide
pr oduct ﬂﬁﬁ’d:f‘g*r@c I38§ gight smbpdimenis fQeldpng Lontmppus pracessior predigies e diluisy
reference. An exanple of this process conprises the follow ng steps is
shown i fthilege plecann argt dipitg ppprlenpstiesas Alsae séaoyd smdbdinteat, etmhé eorebised eam i n
1ine 1000 and a benzene 20 streamin line 1005 in an ethyl benzene reactor
zont0 10w@htegthéctherfifth setlhyl Seeark ambsdineamoi yield bhe eortdiibus proeesetdry| benzene
react or zone 1010 conprises process equi pnment sufficient to produce the
et hyl bepadoéing thealiikd dhylemestd@ddho. Typical ly, the ethyl benzene zone 1010
In another aspect of this invention, the dilute ethylene stream in the eight embodiment
previously described is routed to an ethylbenzene process. Processes to produce ethylbenzene
are disclosed in U.S patent numbers 5,602,290; 5,880,320; 5,856,607; 6,252,126; all of
15 which are herein incorporated by reference.
An example of utilizing the dilute ethylene stream to produce ethylbenzene is shown
in Figure 12.
Step (1) comprises reacting a dilute ethylene stream in line 1300 with a benzene
stream in line 1305 in an alkylatioﬁ reactor zone 1310 to form an ethylbenzene rich stream,
20 line 1315. The ethylbenzene rich stream in [ine 1315 éomprises benzene and ethylbenzene.
The reacting can be accomplished by any means known in the art. For example, the

selectivity of converting ethylene to ethylbenzene is greater than 99%. The catalysts used are

zeolite catalysts such as a ZSM based zeolite system.
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conprises an al kylation reactor, a transal kylation reactor, and a
separation zone to produce ethyl benzene and other products. 29 16 lfgYay 2006
2006 21DNMBBISS1 Step (2) conprises oxidizing the ethyl benzene streamin
line 1015 with air in line 1021 in an EB oxidation zone 1020 to form an

et hyl benzene hydroperoxi de (EBHP) stream in |ine 1025 conpri sing

CE6H5CH( CH3) . i datjon of the et benzene streamin |lijne 1015 can be
acconplisheggg%( nﬁﬁﬁﬁ%“?ﬁ@%PgHwﬁﬂéh§W?@ETH@SF@ﬁBé? Pt %QH& pressure in
the 5 EB oxidation.zone 1020 is that which is sufficient to substantially
oxi di zecthribergeny separationaong k320; tadornpa sepamtieneiedBasstregndn dne 4335, 8m occur s’ at
a tenperature in the range of about 130 C to about 160 C and at a pressure
in the ectaplhpenzehe sivot indihedSB0, ¢ dicthylbenzed® apd palyetBylepcheBeneatrparh $reBng eact i ng
the EBHP streamin line 1025 and a dilute propylene streamin line 1023 in
a propylanﬁaﬁp@&&ﬂﬁmbﬁ%eﬂ&ﬁ@n&@d@@ﬁﬁhﬂﬂlﬁmpuﬁm.&ﬁﬁﬂﬁh%ggnﬁé&ﬁﬁn%%ﬂﬁﬂrean1in
| ine 1035 conprising C3H60 and net hyl benzyl al cohol (MBA), C6H5CH( CH3) OH.

The g eag{ | t i i i IS0
Corec o S5 R e 45, SRR R R AR SebBation sone oo cure

in the ' [on _zone 1030 is that which is 15 sufficient to
react tﬁ%gﬁﬁﬁg%gfgggﬁégﬁ%%%?oé dilute propylene streamto forman inpure
propyl ene ox%de §§rean1 Preferably, the reaction occurs at a tenperature in
a range of abBR) WHRESELCAPEG POSEPTOLIRG SPRratiop berashs Eecytle streamm gl about
140 psia_to about 700 psia. The reaction in the propylene epoxidation zone
can be B4oap raspdlylpingasgcterpzane 134510 pradedsan esplbengieaich) sipamimng eact i on
of the EBHP streamin line 1025 and the dilute propylene stream 20 in |line
1023 i s13iéc dhpiaastmegicandierageanpichyd e anynmeatsdingsh is dleuitrt. Bor exStrebe, (k)
.conprises separating the inpure propylene oxide streamin line 1035 in a

pr otuct seke@pgltpbotodeng Hiflrleqo b0 BeAzdndiid g@@sr b 9997 The lchtBstQddarea
residue streamin line 1050, a raw propyl ene oxide streamin |line 1080, a

MBA/ ac e&é&ﬁt@%é@&%ﬁlyﬁ& RS ik Waﬂﬁngtaﬁ) gs?%g‘mrf o?igwngﬁng’%life%)@d e

streamin |line 10467 The product separ zone 104

-catalyst system.
Step (4) is recycling a portion of the separation benzene recycle stream in line 1340 to
be combined with the benzene stream in line 1305.

15 In another aspect of this invention, the dilute propylene stream produced in the
embodiments described is routed to a propylene oxide process. Processes to produce
propylene oxide product are disclosed in U.S. Patent 3,849,451, herein incorporated by
reference. An example of this process comprises the following steps is shown in Figure 9.

Step (1) compri-ses reacting a dilute ethylene étream in line 1000 and a benéene

20 stream in line 1005 in an ethylbenzene reactor zone 1010 to form an ethylbenzene stream in
line 1015. The ethylbenzene reactor zone 1010 compﬁses process equipment sufficient to
produce the ethylbenzene stream in Iine 1015. Typically, the ethylbenzene zone 1010
comprises an alkylation reactor, a transalkylation reactor, and a separation zone to produce

ethylbenzene and other products.



16 May 2006 210105USI conprises equi pnent sufficient to produce the tail,
gas streamin line 1045, a residue stream in |ine 1050, a raw propyléefay 2006
oxi de stieHmlisl | i-ne 1080, and a MBA/ACP streamin line 1055. The

et hyl benzene recycle streamin |line 1046 is recycled back to be conbi ned
with the ethylbenzene streamin |ine 1015. Generally, the product
separation zgne conprises at. | east ne fractionator. The MBA/ ACP stream
inline 1055gf:e(5’n(%}? lsé%%éﬁ(r@—‘ig? @?;yﬁ)ﬁazeneg@me 8 vith 3ir wdineconpri ses
propyl ene_and propane. The residue streamin line 1050 typically conprises
benzoi c 19¢1 & anfl pxidatierczaneilg20 m]@nn@a@ﬂwﬂbwwmydmgmwr(%mm@m 5)
conpri ses separating the raw propyl ene oxide streamin a propyl ene oxide
separ at imlge Hi2decon@8ising & HeCH(GHPOOH| Oriatio dthe tthgtbemiene kirgeen k09 and an
inmpurities 10 streamin line 1090. The separation of the raw propyl ene

oxi de i 0013 e BeGRComhplished BY afly miefidlnot iIhéirt. R EHpEAR MdPrésseqReene
oxi de streamin 1095 can be acconplished by any neans known in the art.

St eps ( 6 ERCIRiionSond BER i Difht m&hWﬁ{fﬁ%?ﬁB SGEMrALLY l)ﬁ‘ﬂil%%ethflh@qz?ﬁé’ rene

producti on and separation zone 1060 to forma styrene stream ne 1065,

a fuel stre in ine 1070.. and a wastewater streamin.l.ine 1075. The
enoti Rty Bedtprably” s e} Rp B Rkes SRTEPGH s & LERRe P anns s G0
conprise the following: C6HS5COCH3 + H2 . CE6HS5CHCH3OH C6H5CHCH3CH - *

C6H5 CH=HEbout H i & taypresserepn dburengeodf abnat Aapiar tatabout 60gsia. 1060 conpri ses
equi pnment sufficient to produce 20 the styrene streamin |ine 1065, the

fuel stream Brepl(Bnenifisds reactthg! the EBRIP @ioaingh ligé 1629 andm dilitdropPiée | N
anot her aspect of this invention the acrylic acid is produced. Processes to

d T : 5 LARadhd 6, 069, 271;
glr IO lcjn(‘: e\s/\t/;ﬁ%%%\ﬂlal?g lﬁ'g!r,’gtil %b%g?l'\}cggle Qo%idtfgilag%egtﬂga %ﬁ%%@ﬁgﬁé"? 2’%%839@& erence.
AN examl &nfn 1l 193RC8%61Sing BRI A85nddiAnl 2! QMY FHEBSc A% cH(CIL)OH.

The reaction that occurs in the propylene epoxidation zone is:

CsHsCH(CH3)OO0H + C3Hg — GO+ C6H5CH(CH3)OH

The temperature and pressure in the propylene epoxidation zone 1030 is that which is
15  sufficient to react the EBHP stream with the dilute propylene stream to form an impure
propylene oxide stream. Preferably, the reaction occurs at a temperature in a range of about
60 °C to about 120 °C and at a pressure in a range of about 140 psia to about 700 psia. The
reaction in the propylene epoxidation zone can be accomplished by any means know in the
art. Generally, the reaction of the EBHP stream in line 1025 and the dilute propylene stream
20 in line 1023 is accomplished using a molybdenum catalyst solution.
Step (4) comprises separating the impure propylene oxide stream in line 1035 in a
product separator zone 1040 to form a tail gas stream in line 1045, a residue stream in line
1050, a raw propylene oxide stream in line 1080, a MBA/acetophone(ACP) stream in line

1055, and an ethylbenzene recycle stream in line 1046. The product separator zone 1040
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shown in Figure 10. Step (1) conprises oxidizing a dilute propylene in |line
1105 with air in line 1110 in an oxidation reactor zone 1120 to pr ddUday 2006
vent gaglGtosesm in line 1115 and an aqueous 5-acrylic acid streamin |line
1125. The oxidi zing of the dilute propylene conprises the follow ng
reactive steps. (1) C3H6 + 02 -> CH2CHCHO + H20 (2) CH2CHCHO +'/z 02 -*
CH2CHCOOH 10 The .oxi dation reactar zone conprises equipnent sufficient to

pr oduce“YREFSFE AAUIgRENSisient foprodpgdhy feilseag sdeamm i iaweﬂﬁésa Eeidye plecag d
streamin 1125. For exanple, the oxidation reactor zone conprises at |east
one nul i linei30a2 raveprepvene mode stxcampindine 1084, taind @ MBAPACR strem irbléne

acconpl i shed through the use of a nmulti-tubular reactor using catalysts

conpt i siofp. Thekthyttenzume acg cltstrban $i linnt04sl ie reRtled Bhekab dd chmbmet hethghoup
bi snmuth, tellurium and 15 tungsten at a tenperature of about 300 Cto

about 46@ylbenzBhe str@ACid MR TS PGérdlalBathe}RodiRE &PpaRkibe Nt R¥npRisBUtldast ubul ar

reactor using catal ysts conprising nol ybdenum and vanadi um oxi de at a

tenper ab iy ﬁ’aﬁ‘?ifonétgﬂ eMBAAEP 5 %{glﬁ Slg:ﬁoébﬁgeg(&zfiéiéé;ﬁé@gﬁa}ﬂﬂ@g the

aqueous acrylic acid streamin purification
zone 11 t oduce an acrylic acid streamin line 1135 and a m xed

aci d/ esﬁgjﬁség@ﬁ%a ﬁeetaﬂlgﬁ%‘éﬁﬁ’rﬁef P’ﬁ)@y]ﬁﬁﬁt}‘?ﬂ*ﬁ@% TERGU/SESRBAN (B8t e stream
inline @40 conprises water, formc acid, acetic acid, propionic acid,
acryl i c19RY QPisAldy eqmRises batzatcacidr Raphthsnn asids apm heaviRnorganieedmenpupdne
conprises process equipnent sufficient to produce the acrylic acid stream
in |ine 11355&nd>kcomiptses wpidfies thenraw prawing oxldersgedn 40a pibpplevabkide t he
recovery and purification zone conprises at |east one fractionator. 16 My

2006 21:pamtiGis toncd 085 heforaspecpylafe dxidessticavanline 1093 il i ihiptiAtigy opyl ene
Streamis utilized as a feedstock to produce cunene. Processes to produce

CUNENEe Af@nfingfmkads0. The éép&agaﬁ 8ftthe rAW PR Eene oRRIE i3 hAe POMD B8 fdAPaB94: all of

whi ch are herein incorporated by referencé. An
impurities stream in 1090 and a propylene oxide stream in 1095 can be accomplished by any

means known in the art.
Step (6) comprises reacting the MBA/ACP stream in line 1655 in a styrene
production and separation zone 1060 to form a styrene stream in line 1065, a fuel stream in
15 line 1070, and a wastewater stream in line 1075. The reactions that occur in the styrene
production and separation zone 1060 comprise the following:
CsHsCOCH; + Hy . CgHsCHCH30H
CsHsCHCH3;0H — C¢HsCH=CH, + H,0
The styrene production and sebaration zone 1060 compriseé equipment sufficient to prodﬁce
20 the styrene stream in line 1065, the fuel stream in line 1070, and the wastewater stream in
line 1075.
In another aspect of this invention the acrylic acid is produced. Processes to produce

acrylic acid are disclosed in U.S Patents 6,281,384 and 6,069,271; all of which are herein
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exanple of this process involves the follow ng process steps as shown in
Figure 11. 5 Step (1) conprises reacting a dilute propyl ene stream i¥ Manao06
1200 w Rh0BOShEY1zene feed streamin line 1205-in a dilute propyl ene

al kyl ati on zone 1210 to produce a raw cunene streamin line 1215. This
step can be acconplished by any neans know in the art. Step (2) is
separating the w cunene steamin |line 1215 in a cunene separations zone
1290 t o sPERstiied BY FrlsFoncss A% Frmls thispEocesuePmpriNes g reieviae seaRRI n | i ne
1250, a 10 di propyl -benzene streamin |ine 1270, and a benzene streamin
l'ine 128hpWIS§p%B'alﬁlﬁg can be acconplished by any neans know in the art. A
portion of the benzene streamin line 1280 can be recycled and conbi ned

Wi t h" t he benSep«l] emnbrises eaidizing d dihege fd@PlenSingline(13)5 ivithr goi@itlinad 11 én benzene
streamin line 1280 and the di propyl -benzene stream in line 1270 in a

transal kybridhGh fcB@6# Kine2208 tolF:8uded: Vel PAsrbid i Bh& Yl B £d GUARARE! | ch 15
streamin line 1260. Step (4) 1s separating the transal kylated cunene rich

stream biylik B§d 1480n ididd 1 25C ; | duce the
cunene s{'}ryelam fln I ne iﬁ250, tﬁ%@ﬁgg\%l gorf?%ércgg%ﬁl{aﬁﬁf%@né&&é%?ﬁ%he pr opane
stream iorl 0Ivsimrlle E:1(2;t:’>06,sé he benzene streamin line 1280, and the

di propyif-loenz FECUYS S8 in 1ine 1270. A portion of the benzene streamin

| ine 1280 can be é(p) recycl ed _and_conbi ned in the benzene feed streamin

line 1205. ObYi onkbly Gote GRSFHAOSt Hedm in 1ine 1230 can be recycl ed back
to the cracking zone 105 shown in Figure 2. 16 May 2006 210105US 1 THAT

WH CH | S CLAAED FELCHCHO priefess GCHE@QHci ng a dil ute ethyl ene stream
and a dilute propylene streamfroma cracked gas stream said process
conprising the following steps in the order naned: (1) separating said
.cracked gas streamin a deethanizer zone to produce a C2 5 streamand a

C3+161 I Faabxidaliodeaét0nLMa b@riSadicd uiparenttEas it pAdNYIhe yemall oReAPRE t O

renove a portion of
line 1115 and the aqueous acrylic acid stream in 1125. For example, the oxidation reactor

zone comprises at least one multi-tubular reactor. For example, reaction step (1) can be
accomplished through the use of a multi-tubular reactor using catalysts comprising
molybdenum and at least one element selected from the group bismuth, tellurium, and
15 tungsten at a temperature of about 300 °C to about 460 °C. The reactive step (2) can be
accomplished by a multi-tubular reactor using catalysts comprising molybdenum and
vanadium oxide at a temperature of about 240 °C to about 450 ° C.
Step (2) is separating the aqueous acrylic acid stream in line 1125 in a recovery and
pﬁriﬁcation zone i130 to produce an acrylic aci.d stream in line 1135 and a m‘ixed acid/ester
20 waste stream in line 1140. The mixed acid/ester wasté stream in line 1140 comprises water,
formic acid, acetic acid, propionic acid, acrylic acid and ethyl acetate. The recovery and
purification zone comprises process equipment sufficient to produce the acrylic acid stream

in line 1135 and a mixed acid/ester stream in line 1140. Typically, the recovery and

purification zone comprises at least one fractionator.
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the acetylene to produce said dilute ethylene stream (3) separating said
C3+ streamin a depropani zer zone to produce a C3 stream and a C4+ storMay006
and 10 2#)1068/&¢ti ng said C3 streamin a MAPD reactor zone to convert a
portion of nethylacetyl ene and propadi ene to propyl ene and propane to
produce said dilute propylene stream 2. A process according to claim1l
further conpri si separatjng sai.d CA4+_ streamjn a debutanizer zone to
produce a C4frbftmr° ?ﬁ?ﬁt %'[thggméepp%ﬁ]pe q@tgprop\y P BlEsE EBERA BF to claim 1
further conprising passing said dilute ethylene stream to a dilute

et hyl enfedgpsk gmroduca spmenes Pracspesde srodaee ommainegre disdpsedin ¥.SRateri n sai d
dilute ethylene derivative unit produces ethylbenzene. 5. A process

accor di ngmbas 61081321 afdi 6 11 K289 aittprfivdiicigarp Assimigecarabdtedi Byutrgcopphene 20
streamto a dilute propyl ene derivative unit. 6. A process according to

cl ai m Sexdngile bhihiprocdds InvbBep HRFYI Gt PesdeyHidpi@s Yitivin RIAgUeqs. cunmene,
acrylic acid or propylene oxide. 0 34 210105USI 7. A process according to

Lalan 3 furt e - . ' . _ i
clargn ur bf%g (gﬁ%{ﬂéiﬁygﬁﬁtfnr%aa;(%@geaﬁbﬂe@ﬁre%ﬁf 1ﬁ2i:§';nb 'lg() ¥JleRidgat i ng

zone to produc a BTX stre stream and a

L e Lt R
feed | nst%‘e:aclznr %(ﬂ(niqulg.olgﬁists?epfcgrri Igl: gccro%lvl\)/li(szlge Cbigfea%ygn?gang' Enol\v/e)l/n t%g (e)lf‘st

Step (2) is separating the raw cumene steam in line 1215 in a cumene separations
zone 1220 to produce a heavies stream in line 1240, the cumene stream in line 1250, a

10 dipropyl-benzene stream in line 12’70, and a benzene stream in line 1280. Separating can be
accomplished by any means know in the art. A portion of the benzene stream in line 1280
can be recycled and combined with the benzene feed stream in line 1205.

Step (3) is reacting the benzene stream in line 1280 and the dipropyl-benzene stream

in line 1270 in a transalkylation reactor zone 1290 to form a transalkylated .cu.mene—rich
15  strcam in line 1260,

Step (4) is separating the transalkylated cumene rich stream in line 1260 in the
cumene separations zone 1220 to produce the cumene stream in line 1250, the heavies stream
in line 1240, the propane stream in line 1230, the benzene stream in line 1280, and the
diproI-)yl-benzene stream in line 1270. A portion of the benzene s.tream in line 1280 can be

20 recycled and combined in the benzene feed stream in line 1205.

Optionally, the propane stream in line 1230 can be recycled back to the cracking zone

105 shown in Figure 2.
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stream wherein said raw cracked gas stream conprises hydrogen, nethane, C2
hydr ocar bons, C3 hydrocarbons and heavier constituents; (2) quenchi nk Maya006
raw cr azKdf5gd8s streamin a quenching zone to -produce a 10 quenched,
cracked gas stream (3) conpressing said quenched, cracked gas streamin a
first conpression zone to forma pressurized, cracked gas stream (4) :
deaci di fying i i€ ked gas streamin a deacidifying zone to
renove a porrﬁgﬁd@my%%ﬁd%@ﬁggﬁl fide to forma wet.cracked gas stream
and 15 ](5) drying said wet cracked gas streamin a drying zone to forma
crackedl-gas Agre@snior groducing gcilyte dbdenrativgmand@ dilute Bropilenestrragpfrem a

hydr ocarbon feed is selected fromthe group consisting of ethane, propane,
but anessragkedtgan stsganm apid tphecessaeranprisitg the $oltdveng stbps ibGhe drder nmesk accor di ng
to claim8 wherein said hydrocarbon feed consists essentially of 20 C5

hydr ocar bons(1) 11. sefarating 66 cfaekedog0dtreim n 8 deithatifr ebiyognehrt h&am and a
dilute propylene streamfroma cracked gas stream said process conprising

t he sf ol dRMNEdSE@PSstlelmt he order named: (1) separating said cracked gas
streamin a deethani zer zone to produce a C2 - streamand a C3+ streanm 35

0 16 May 2006,210105US| (2 ressin aid Cr streamin a second
conpr.essi on @E)neolp%?? 5t %1‘9%@ sagdr)e@é"sﬁfela%lel @dr%%ep%%orﬁ ZOPg)tO ﬁ%‘@ﬁ(ﬂ%ﬁ%@f sai d
pressuri zed - streamin a_ hydrogenati on zone to renove a portion of the
acet y| &8 apgYIsnoigurraducg;said i “éhgf’rllﬁﬂt’@ﬁ’é‘;stream 5 (4) separating said C3+
streamin a depropani zer zone to produce a C3 streamand a C4+ stream and
separating said Cs+ stream in a depropanizer zone to produce a C; stream and

a Cyt stream; and

10 (4) reacting said C, stream in a MAPD reactor zone to convert a portion of
methylacetylene and propadiene to propylene and propane to produce said dilutf_: propylene
stream.
2. A process according to claim 1 further comprising separating said Cq+ stream in a
debutanizer zone to produce a Cy stream and a Cs+ stream.

15 3. A process according to claim 1 further comprising passing said dilute ethylene stream

to a dilute ethylene derivative unit.

4. A process according to claim 3 wherein said dilute ethylene derivative unit produces
ethylbenzene.
5. A process according to claim 1 further comprising passing said dilute propylene

20 stream to a dilute propylene derivative unit.
6. A process according to claim 5 wherein said dilute propylene derivative unit produces

cumene, acrylic acid or propylene oxide.




(5) reacting said C3 streamin a MAPD reactor zone to convert a portion of
met hyl acet yl ene and propadi ene to propyl ene and propane to produce skiiMay 2006
dilute tokpldie stream 10 12. A process according to claim 11l further
conprising separating said C4+ streamin a debutanizer zone to produce a

- C4 stream and a C5+ stream 13. A process according to claim 11 further

conpri skng passing said,di]ute e ene streamto a .dilute ethyl ene
deri vat pVe u%grpc%agcc'&rcbp%toecégma%%ﬁ FYRTE R B &éﬁ‘&ﬁﬁ%ﬁéﬁ?@%ﬁ Y dilute
et hyl enﬁy erivative unit produces _15 ethyl benzene. 15. A process according

to cl ai WEPTFRIPETERe orprvcsiafes Palsinngreas a BIY shwmppdiyiie secanseideam to a

dilute propylene derivative unit. 16. A process according to claim 15
wherei nfwhpd sdédnut e propyl ene derivative unit produces cunene, acrylic
acid, or propylene oxide. 20 17. A process according to claim 12 further
conpri sBng t Agabéasgaccbidisg toadaimi hwaerehygidéragatigagstfeanstispeoducatieg a C5
diolefins stream a BTX stream a DCPD stream and a fuel oil stream 18.
A prpceﬁﬁ)cgﬁc&jrg;gﬁ%gt:o claim 1l wherein said cracked gas streamis produced
by a process conprising: 16 May 2006 210105US1 (1) heating a hydrocarbon

feed in a cragkin f r tream erein said ra

ﬁrgckiad gas @régﬁ%@ﬁ%@@%’&gﬁ%?ﬁgﬁf %%Eﬁg%g,gg%ﬁ@%ﬁ?&rggﬁ%é%%c{]és Cﬁ ; "
rocarbons, .an eavi er co ituents; uenchi ng sai d_raw cracke as

s%/r eam P NRSFRER S rvB Frack %?Fﬁﬁmc%néﬁ%éﬂﬁ 8?“=€%§W€ncbas stream ?3)

conpressi ng said 8uenched, cracked gas streamin a first conpression zone

to for miylrpeasbansy -z bylresaseons ang heavigrcenshtuents;

(2) quenching said raw cracked gas stream in a quenching zone to produce a
10 quenched, cracked gas stream;
(3) compressing said quenched, cracked gas stream in a first compression zone to
form a pressurized, cracked gas stream;
4 deacidifying said pressurized, cracked gas stream in a deacidifying zone to
remove a portion of the hydrogen sulfide to form a wet cracked gas stream; and
15 (5) drying said wet cracked gas stream in a drying zone to form a cracked gas
stream.
9. A process according to claim 8 wherein said hydrocarbon feed is selected from the
group consistihg of ethane, propane, butanes, pentanes, naphtha, and mixtures thereof.
10. A proéess according to claim 8§ wherein said hydrocarbon feed consists essentially of
20 Cshydrocarbons.
I1. A process for producing a dilute ethylene strcam and a dilute propylene stream from a
cracked gas stream, said process comprising the following steps in the order named:
(1 separating said cracked gas stream in a deethanizer zone to produce a C; —

stream and a C3+ stream;
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(4) deacidifying said pressurized, cracked gas streamin a deacidifying
zone to renove a portion of the hydrogen sulfide to forma wet crackedag2806
stream 2a0mh51L%1(5) drying said cracked gas streamin a drying zone to
produce a cracked gas stream 19. A process according to claim 18 wherein
sai d hydrocarbon feed is selected fromthe group consisting of ethane,
propane, butapes, pentanes, .naphtha, .and m xtures thereof. 20. A process
accordi ng t o'l ai APRBrEHHRS eaid Caasitigam i A second GAmpEssior sonsitefermeasent i al |y of
15 C5 hydrocarbons. 21. A process for producing a dilute ethylene stream
and a diPragswized fpysteam; stream froma cracked gas stream said process
conprising the following steps in the order named: (1) hydrogenating a
portion of tk¥ acéydbeamiibgssddipetsarzed €d gramsh hdgtognaion sk Raematd on
zone to produce a reduced acetyl ene cracked gas stream 20 (2) separating

sai d r edpesibnagelyieiteredplRidcdand glieailyiche &gt hani zer zone to produce
said dilute ethylene streamand a C3+ stream (3) separating said C3+

streamin sajg de Al : t + st ream
and 37 016 ki 2008 Bk EH G0 sl B8 QRbEE R R R FRLEEE < s
react or 4Q%%%£npo vert a portion of nethylacetylene and propadi ene to

propyl efie“an pr’oap[)l ne to produce the dilute propylene stream 22. A

process accorgi ng to,cl ai,c{n 21 further conprising separating said C4+ stream
ina 5 debutdni zERCHIRIG G ProELae MABD ©aslenrang fQICRnVEs & POrih 23, A
process according to claim 21 further conprising passing said dilute
et hyl engethylacstyirne gnd pripadicae wthgpdens admrapmne «eprodice. sakidilute propgless
according to claim21 wherein said dilute ethylene derivative unit produces
et hyl besiz@ne.
10 12, A process according to claini 11 further comprising separating said C4+ stream in a
debutanizer zone to produce a C4 stream and a Cs+ stream.
13. A process according to claim 11 further comprising passing said dilute ethylene
stream to a dilute ethylene derivative unit.
14. A process according to claim 13 wherein said dilute ethylene derivative unit produces
15  ethylbenzene.
15. A process according to claim 11 further comprising passing said diluie propylene
stream to a dilute propylene derivative unit,
16. A process according to claim 15 wherein said dilute propylene derivative unit
produces cumene, acrylic acid, or propylene oxide.
20 17. A process according to claim 12 further comprising treating Cs+ stream in a
hydrotreating zone to produce a Cs diolefins stream, a BTX stream, a DCPD stream, and a
fuel oil stream.

18. A process according to claim 11 wherein said cracked gas stream is produced by a

process comprising:
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10 25. A process according to claim 21 further conprising passing said
dilute propylene streamto a dilute propylene derivative unit. 26. & May2006
process2aCkkEing to claim?25 wherein said dilute propyl ene derivative unit
produces cunene, acrylic acid, or propylene oxide. 27. A process according
to claim22 further conprising treating C5+ streamin a 15 hydrotreating
zone to produce a,Co diqlefing stream a BIX stream a DCPD stream and a
fuel oil strgﬁm beating Yg@@é’oacf?ﬁﬁlrlﬂiaﬁéa Beens In Imgray sraskehgs cracked
gas streamis produced by a rocess conprising: (1) heating a hydrocarbon
feed i nSEeaskFReEreiy s3idmay crackesh gas streamcempiiscs dydageR methaneafy  wher ei n sai d
raw cracked gas stream conpri ses hydrogen, nethane, C2 hydrocarbons, C3
hy dr oc ahpdmearbarsd Chbprbearbasnatd heaeiet sonsti®eniguenchi ng sai d raw cracked gas
streamin a quenching zone to produce a, quenched, cracked gas stream O

38 210105US [2)( 3) qddhcMay s2idQbw CRRREPSSI shbarh @h § G4RARBSHne G R6KRME 20as stream
in a first conpression zone to forma pressurized, cracked gas stream (4)

deacs di wglﬁge(§@}aqkm%g%%£&ed, cracked gas streamin a deacidifying zone to
renove a portion of The hydrogen sulfide to forma wet cracked gas stream

and 5 (5) drydng I r.ack treami drying zon 0 produce a cracked
gas stream @2)9 ;@%grggsg? ?ag(g%%rll i Tig 6 Iggf#r?%l Wn%ﬁlg{ ﬁonglg?ﬁlmpg)g%r bon
feed is_.sel ected j‘%ﬁm”‘]ﬂg ?roug}iconsi sting of ethane, propane, butanes,
pent ane T ARRINEZthTAM e aF M her eof . 30. A process according to claim 28

wherein said hydrocarbon feed consists essentially of L
deacidifying said pressurized, cracked gas stream in a deacidifying zone to

remove a portion of the hydrogen sulfide to form a wet cracked gas stream; and
10 (5) drying said cracked gas stream in a drying zone to produce a cracked gas
stream.
19. A process according to claim 18 wherein Said hydrocarbon feed is selected from the
group consisting of ethane, propane, butanes, pentanes, naphtha, and mixtures thereof.
20. A process according to claim 18 wherein said hydrocarbon feed consists essentially of
15 s hydrocarbons.
21. A process for producing a dilute ethylene stream and a dilute propylene stream from a
cracked gas stream, said process comprising the following steps in the order named:
(1)  hydrogenating a portion of the acetylene in said cracked gas stream in a
hydrogenation zone t6 produce a reduced acetylené cracked gas stream;
20 (2) separating said reduced acetylene cracked gas stream in a deethanizer zone to
produce said dilute ethylene stream and a C3+ stream;
(3) separating said C+ stream in said depropanizer zone to produce a Cs stream

and a Cy4+ stream; and
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C5 hydrocarbons. 10 31. A process for producing a dilute ethylene stream

and a dilute propyl ene stream said process conprising the foll oArikegMay 2006
steps i Bl@HBSUSIder nanmed: (1) heating a hydrocarbon feed in a cracking zone
to forma raw cracked gas stream wherein said cracked gas stream conprises
hydr ogen, net hane, C2 hydrocarbons, C3 hydrocarbons and heavier.

constituents:; 15 .quenching said r cracked gas streamin a guenching
zone to prodlite ageaéwﬁiahcﬂ;% StEqagLR QW?tB%ﬁn%(%?OWGWQ%?% sai d
quenched, cracked gas streamin a first conpression zone to forma

pr essur Medylacelydqas dng aroradicaain prepylenseandiniprape tgprodies the diduta prastenecr acked
gas streamin a deacidifying zon e to 20 renove a portion of the hydrogen

sul fidestreani.orm a wet cracked gas stream (5) drying said wet cracked gas
streamin a drying zone to produce a cracked gas stream (6) separating

sai d cragkedAgascst aeaidihgiecldae? hamRthéefonfRiithgl Lpat@sies] ¢, Cdreshfi@am and a
C3+ stream 39 0 16 May 2006 210105US1 (7) conpressing said C2- streamin a

second QaNRARASZ6R: BPEdL a/(QTsHE Qg@g@g@isg.@dgln_@- stream (8) hydrogenating
said pressurized C2- 'streamin a hydrogénation zone to renove a portion of

che acentens 6oBLOdERof Aot 6o DA RATET M BharBiati 0 o2 ¢
' stream to a dilute ethylene derivative unit.
24. A process according to claim 21 wherein said dilute ethylene derivative unit produces
ethylbenzene.
10 25. A process according to claim 21 further comprising passing said dilute propylené
stream to a dilute propylene derivative unit.
26. A process according to claim 25 wherein said dilute propylene derivative unit
produces cumene, acrylic acid, or propylene oxide.
27.  Aprocess according to claim 22 further comprising treating Cs+ streamin a -
15 hydrotreating zone to produce a C5 diolefins stream, a BTX stream, a DCPD stream, and a
fuel oil stream.
28.  Aprocess according to claim 21 wherein said cracked gas stream is produced by a
process comprising:
(i) heating a hydrocarbon feed in a cracking zone to fomﬁ a raw cracked gas
20 stream; wherein said raw cracked gas stream comprises hydrogen, methane, C,
hydrocarbons, C; hydrocarbons, and heavier constituents;
) quenching said raw cracked gas stream in a quenching zone to produce a_

quenched, cracked gas stream;
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a C4+ stream and (10) reacting said C3 streamin a MAPD reactor zone to
convert a portion of methylacetylene and propadi ene to propyl ene anké May 2006
propane2t®lGfbi&duce said dilute propylene stream 10 32. A process

according to claim 31 further conprising separating said C4+ streamin a
debut ani zer zone to produce a C4 stream and a C5+ stream 33. A process

according to,glaim32 further conpri si treatin .thie C5+ streamin a

hydr ot r eat i n&ﬁzongom@ew%??&%q‘?n%ddﬂ% i 578 S@?aFlgﬁlrﬁ L5t SOPSPTEYSIQILARRS 40 DCPD
stream _and a fuel_ oil stream 15 34. A process according to Caim31

f ur t her fUBRPESURHE ) SEEKFL28 86 | ute ethylene streamto a dilute

et hyl ene derivative unit. 35. A process according to claim 34 wherein said
dil ute ethyl ehe déeacidafyingssaidpressprioeill caskedegah yirérem remdeacRBiffying Zonetess
according to claim31 further conprising passing said dilute propylene 20

st r eam temavedi goutien @ithplydrogendeifideat iforen aviet cradkéd ghs ffRaLSAd according to
claim 36 wherein said dilute propylene derivative unit produces cunene,

acrydic aci d@@r pagmp aRfcradkcd ireadBin fu@i@f%ﬁé tf‘%@ﬁﬁé@ mamd%ﬁ&tfeaﬁ%

wherein said hydrocarbon feed is selectéd Trom group consi sting of

et hane, >§r op - : nht ] [ ther eof . 40 0 16
ey 2008 21 00EUET A0 tioe BAMALATARR 0 ANERIRR s R e
hydrocar bon feed. consjsts essentially of C5 hydrocarhons. 40. process
for produtP ﬁ&nsésqlalglogf’ e W{/?Pé‘ﬁ‘étbélflarngg%eﬁwsan%ﬁﬁﬂlﬁaﬁaﬁ?léwséh@e ream said
process_conprising the follow ng steps in the order named: 5 (1) heating a
hydr ocatbon fidderehacgording o shimahereinfsaidiydrasaehor &edgassists eesantiallyifer ei n

sai d cracked gas stream conprises hydrogen, nethane, C2 hydrocarbons, C3
Cs hydrocarbons.

10 31. A process for producing a dilute ethylene stream and a dilute propylene stream, said
process comprising the following steps in the order named:
(1)  heating a hydrocarbon feed in a cracking zone to form a raw cracked gas
stream; wherein said cracked gas stream comprises hydrogen, methane, C; hydrocarbons, C;
hydrocarbons and heavier constituents;
15 (2) quenching said raw cracked gas stream in a quenching zone to produce a
quenched, cracked gas stream;
(3)  compressing said quenched, cracked gas stream in a first compression zone to
form a pressurized cracked gas stream;
(4) de:acidifyin;g,y said pressurized, cracked gaﬁ stream in a deacidifying Zone to
20 remove a portion of the hydrogen sulfide to form a wet cracked gas stream;

(5 drying said wet cracked gas stream in a drying zone to produce a cracked gas

stream;

(6) separating said cracked gas stream in a deethanizer zone to produce a C»-

stream and a Cs+ stream;
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hydr ocar bons, and heavi er constituents; (2) quenching said raw cracked gas
streamin a quenching zone to produce a quenched, cracked gas streatfyMay2006
(3) conhd®SURAY sai d quenched, cracked gas streamin a first conpression
zone to forma pressurized cracked gas stream (4) deacidifying said
pressurized, cracked gas streamin a deacidifying zone to renove a portion

of the hydrogen sulfide.to forma wet crack q@gas stream %5 drying said
wet oracked e SEPSIEEETIRE SHACanprOlRe I Er R As 15
stream (6) separating said cracked gas streamin a deethanizer zone to

pr oducePrgssepzedsers4prBnd a C3+ stream (7) hydrogenating said pressurized,
CZ- streamin said hydrogenation zone to renove a portion of the acetyl ene
to produce s@)d du}dutgenetidydatheresturieeth,-20¢4:8)in 8 Apdrogenatign andltoG8most r eam
in a depropani zer zone to produce a C3 streamand a C4+ stream and (9)

react i ngp&aba o SheSLEORAL idc}p@dﬁd%%adzcﬁn@e éthylefsedain;a portion of _
nmet hyl acet yl ene and propadi ene to propyl ene and -propane to produce said

di | ut e propyjgne srgﬁa%ﬁg%r%ai céhls@ea%in'\@deéﬁgﬁﬁiz&l%{%%’?gqdglé%ﬁfss Bhaffasy

according to clai ther conprisin epar ati ng
debut anj er 4zone .t ‘produce a ¢4 stream and a C5+ stream 42. A process
accordi%é4t% AT 40 further conprising treating Co+ streamin a

hydrotreatin one to produce a C5 diolefins stream a BTX stream a DCPD
stream and @0§5 Tegingseid G yheam in 2V ARDIrateczons £ epttver @ ROt & m 40

further conPrising passing said dilute ethylene
methylacetylene and propadiene to propylene and propane to produce said dilute propylene

stream.
160 32, A process according to claim 31 further comprising separating said Cy+ stream in a
debutanizer zone to produce a C, stream and a Cs+ stream.
33. A process according to claim 32 further comprising treating the Cs+ stream in a
hydrotreating zone to produce a Cs diolefins stream, a BTX stream, a DCPD stream, and a
fuel oil stream.
15 34. A process according to Claim 31 further comprising passing said dilute ethylene
stream to a dilute ethylene derivative unit.
35. A process according to claim 34 wherein said dilute ethylene derivative unit produces
ethylbenzene.
36. A procéss according to claim 31 ﬁﬁher comprising passing said dilute propylene
20  stream to a dilute propylene derivative unit.
37. A process according to claim 36 wherein said dilute propylene derivative unit
produces cumene, acrylic acid or propylene oxide.
38. A process according to claim 31 wherein said hydrocarbon feed is selected from the

group consisting of ethane, propane, butanes, pentanes, naphtha and mixtures thereof.



streamto a dilute ethylene derivative unit. 44. A process according to
Clai m 43 wherein said dilute ethylene derivative unit produces 16 May 2006
et hyl behld8a8US10 45. A process according to Caim40 further conprising
passing said dilute propylene streamto a dilute propylene derivative
unit. 46. A process according to C aim45 wherein said dilute propyl ene
derivatiye upit roduces cupen rylic. acid, or propylene oxid 47. A
proces sé%’icco ek st%CCBT@%OWIWﬁielrgﬁ#@éﬂ@%ﬂﬁ?"@%&’?%ﬁw é‘élatsie§se§8‘f%9f:? d
fromthe 15 group consisting of ethane, propane, ethane-propane m X,

but anes®s Belipg®Sand naphtha and mixtures thereof. 48. A process
according to claim40 wherein said hydrocarbon feed consists essentially of
C5 hydrdkbar bamsocesdfor prosincing siglilfute etivyl ewhustiean amddi dilmtesprepyiyhesteeast, sddm and a
dilute propylene streamfroma 20 cracked gas stream said process

conpr i sprogesk bemprisihgerfollowRRStdps i the oeded@eme@med: (1) heating a

hydr ocarbon feed in a cracking zone to forma raw cracked gas stream

whersei n sai de1 aw Kdaafs 8 dydidsarbba ?&Wiﬂ@%&kﬁg%ﬂw%ﬂﬁam 4%&@%%%%; 2006

hydr ocar bons, " C3 hydr ocaf bons, and heavier constituents;

210105 2).. qu ' i W Crack as stre in_a_quenching zone to
pr oduc%er&éusgﬁicﬁg%gh %rg%c éig‘l %(%nsp 3 éral}gya(ﬁ]gge%??w@gﬂ%r ezs}jé’lgﬁogca‘g’gflﬁ uenched,
cracke s stream.n a first conpression zone to forma pressurized
cr ackegh@g%cagtl%a%dh@a 19 CPERLPYSE yi ng sai d pressurized, cracked gas stream
in a deaci dif¥i ng zone to renove a portion of the hydrogen sulfide to form
a wet cracked) gasiusnelipgfaid 53w gragkasiogas sirenne irae reshchiag zeng waprodluse aa dryi ng
zone to produce a cracked gas stream

quenched, cracked gas stream;

10 3) compressing said quenched, cracked gas stream in a first compression zone to
form a pressurized cracked gas stream;
4) deacidifying said pressurized, cracked gas stream in'a deacidifying zone to
remove a portion of the hydrogen sulfide to form a wet cracked gas stream;
(5) drying said wet cracked gas stream in a drying zone to produce a cracked gas
15  stream,;
(6) scparating said cracked gas stream in a deethanizer zone to produce a C,-
stream and a Cs+ stream;
(7) - hydrogenating said pressurized, C;- stream in said hydrogenation zone to
rerhove a portion of the acetyleﬁe to produce said dilute ethyl éne stream,;
20 (8) separating said Ci+ stream in a depropémizer zone to produce a Cs stream and
a Cy+ stream; and
&2 reacting said Cs stream in a MAPD zone to convert a portion of
methylacetylene and propadiene to propylene and propane to produce said dilute propylene

stream.,
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(6) hydrogenating a portion of the acetylene in said cracked gas streamin

a 10 hydrogenation zone to produce a reduced acetyl ene cracked gas drMay006
(7) separ@tosugisai d reduced acetyl ene cracked gas streamin a deethani zer
zone to produce said dilute ethylene streamand a C3+ stream (8)

separating said C3+ streamin said depropani zer zone to produce a C3 stream .
and a 4+ stream and 15 (9) .reacting said C3 streamin_a MAPD reactor zone
to convebt aSpBPESSHACCOFdng o qhaimy grromKigingsepaating wid G prEpy iBde and
propane to produce said dilute propylene stream 50. A process according

to cl ai Aebigarizer ehes togoegnce silagirerapandia Crgstsaaimd C4+ streamin a debut ani zer
zone to produce a &4 streamand a Co+ stream 20 51. A process according to
cl ai'm 482.f ur AhrocesoaEoidind1® qeissitirthed dnthirlsitigareatify Cengreagi heam to a

dilute ethylene derivative unit. 52. A process according to claim51

wher ei nh?c&bﬁeﬂing%ﬁeﬁ)t ¥ERBE ClefibvAhd stRakDh BIX QMRS DEiIVheanzgng. 0 O

43 16 May 2006 210105US1 53. A process according to claim49 further

conp i ShWoRas g said dilute propylene streamto a dilute propyl ene
derivative unit. 54. A process according to claim53 wherein said dilute
propyl ene derivative uni.t _produ unene, .propyl.ene .qxi.de, or acrylic

hoi 5B, A Mpesseesontg el R 0 NIt FrBeritg PERE cOf S PE Y ¥ Feat i ng o+

streamin a hydrotreati nge zone tq produce a C diolefins stream a BTX
st r eam S¥FapCIon diyieethyleng, THAYYENLoi | stream

44. A process according to Claim 43 Whérein said dilute ethylene derivative unit

produces ethylbenzene.
10 45. A process according to Claim 40 further comprising passing said dilute propylene
stream to a dilute propylene derivative unit.
46. A process according to Claim 45 wherein said dilute propylene derivative unit
produces cumene, acrylic acid, or propylene oxide.
47. A process according to claim 40 wherein said hydrocarbon feed is selected from the
15 group consisting of ethane, propane, ethane-propane mix, butanes, pentanes and naphtha and
mixtures thereof.
48. A process according to claim 40 wherein said hydrocarbon feed consists essentially of
Cs hydrocarboﬁs.
49. A process fbr producing a dilute ethylene .Stream and a dilute propylene' stream from a
20 cracked gas stream, said process comprising the following steps in the order named:
(1) heating a hydrocarbon feed in a cracking zone to form a raw cracked gas
stream; wherein said raw cracked gas stream comprises hydrogen, methane, C,

hydrocarbons, C; hydrocarbons, and heavier constituents;



56. A process according to claim49 wherein said hydrocarbon feed is

sel ected fromthe group consisting of ethane, propane, butanes, pentéaMay 2006
napht ha21@ndsuskt ures thereof 10 57. A process according to claim49 wherein
sai d hydrocarbon feed consists essentially of C5 hydrocarbons. 58. A
process for producing a dilute ethylene streamfroma cracked gas stream
said proce risi.ng the followng steps in the order naned: (1)

SS. CO
separ at i ng @) d cuaRuiBY §pd Ty praskid 875 ATeRIR Tha AYSEhing AR toPrpididce’ a 2 -
15 stream and a C3+ stream (2) hydrogenating said C2- streamin a

hydr ogetrsnslod. oroelecdigss slgeaplie a portion of the acetylene to produce said
dilute ethylene stream and (3) routing said C3+ streamto storage or other
process uni t(3) 59. cofnpesigsaidneactdidngaticedgas btteanBinf afitsharmsresion Sind go
passing said dilute ethylene 20 streamto a dilute ethylene derivative

unit. 6@r aRfreeesfedassRediuidstame! ai m 59 wherein said dilute ethylene
derivative unit produces ethyl benzene. 61. A process for producing a

dilute ethylgne siteamm LM, ELA5K58d Stk €@ % : rising
the foll ow n@]st epg [ lr?y{nﬁe 1o?péers narri’a‘csi):%‘l?teé1 é@gy %béladz f%@f&m
separ atri ﬂ’% sai dﬁcr ao&@i% S streami rg a deet ha%ifﬁer zone to produce a C2
st r eam "SHY VS ? 830Gy 3%?%8“@8%%% Y & deesd 88 SIS i n a second
conpression zone to forma _pressurized C2- stream 5 (3) hydrogenating
sai d pressurred @ringspidgarked gas Hiranogeniyingdosoeredice meked gapor ti on of
the acetylene to produce said dilute ethylene stream and (4) routing said
C3+ str¥d@amt o storage or other process unit. 62. A process according to
claim 61l further conprising passing said dilute ethyl ene
(6) hydrogenating a portion of the acetylene in said cracked gas stream in a
10 hydrogenation zone to produce a reduced acetylene cracked gas stream;
(7} separating said reduced acetylene cracked gas stream in a deethanizer.zone to
produce said dilute ethylene stream and a Cs+ stream,;
(8) separating said Cs+ stream in said depropanizer zone to produce a C; stream
"and a C4+ stream; and
15 9) reacting said Cj stream in a MAPD reactor zone to convert a portion of
methylacetylenc and propadiene to propylene and propane to produce said dilute propylene
stream.
50. A process according to claim 49 further comprising separating said C4+ stream in a
debutanizer zone to produce a C, stream and a Cs+ stream.
20 51. A process according to claim 49 further compﬁsing passing said dilute ethylene
stream to a dilute ethylene derivative unit.

52. A process according to claim 51 wherein said dilute ethylene derivative unit produces

ethylbenzene.
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streamto a dilute ethylene derivative unit. 10 63. A process according to
claim 62 wherein said dilute ethyl ene derivative unit produces 16 May 2006
et hyl bexrtneoslSb64. A process for producing a dilute ethylene streamfroma
cracked gas stream said process conprising the following steps in the

order naned: (1) hydrogenating a portion of the acetylene in said cracked
gas streamin a 15 hydrogenation zone to produce a reduced acetyl ene
cracked gas APFESH ace%)dl%taéﬁ%%‘%gﬁ?rowmwé&amw utg PEREHe gas
streamin a deet hani zer zone to produce said dilute ethylene streamand a
C3+ st regam tanpdlilu®) prepddenadprigalice @8% streamto storage or other process
unit. 65. A process according to claim®64 further conprising passing said
di | ut e 3t hyl £peoce@lacsbdrdiranotoleima 3 whetrein ehidydilareprdpylencedarivativoniit 66. A
process according to claim®65 wherein said dilute ethylene derivative unit

pr oduc8sodich ¥z BRpyihé oxilePoePaR &R producing a dilute ethylene
stream'sai d process conprising the followi ng steps in the order naned: 16

May <2006 210 : ot ,
VB s20065 2104 QRSE dkdrdEA dlim o MR SRR S Gracking zone to

Eﬁ%ca+ .
ream wherein said Gracked gas stream conprises

hydr ogen t hane hydr oc 0 hy ar bons heavi er

e b8 Sone 8 el S 1 PR e, Bt i SR A P B i chi ng zone
to produce a 5 quenched, cracked gas stream (3) conpressing said
quenche¥¢l &} geRBd gas streamin a first- conpression zone to forma

pressurized cracked gas stream
56. A process according to claim 49 wherein said hydrocarbon feed is selected from the

group consisting of ethane, propane, butanes, pentanes, naphtha and mixtures thereof.

10 57. A process according to claim 49 wherein said hydrocarbon feed consists essentially of
Cs hydrocarbons.
58." A process for producing a dilute ethylene stream from a cracked gas stream, said

process comprising the following steps in the order named:
(1) separating said cracked gas stream in a deethanizer zone to produce a C; —
15  stream and a Cs+ stream;
(2)  hydrogenating said C,- stream in a hydrogenation zone to remove a portion of
the acetylene to produce said dilute ethylene stream; and
3) routing said Cs+ stream to storage or other process unit.
59. A process according to claim 58 further comprisiﬁg passing said dilute ethylené

20  stream to a dilute ethylene derivative unit.

60 A process according to claim 59 wherein said dilute ethylene derivative unit produces
ethylbenzene.
61. A process for producing a dilute ethylene stream from a cracked gas stream, said

process comprising the following steps in the order named:



(4) deacidifying said pressurized, cracked gas streamin a deacidi fylié%
zone to renove a portion of the hydrogen sulfide to forma wet crac
stream21DQ0§B3$1dryi ng said wet cracked gas streamin a drying zone to
produce a cracked gas stream (6) separating said cracked gas streamin a
deet hani zer zone to produce a C2 streamand a C3+ stream (7) conpressing
said C2- str(ﬁ min a second conpression zone to forma 15 g essuri zed C2-
stream (8) ?droﬁawat%gﬁl SFAGK St 8 TP B éorthanizer 2004 19 Pa ‘{WBF‘&‘@e_nati on
zone to renove a portion of the acetylene to produce said dilute ethylene
st r eam stega@ and@)Catoitery sai d C3+ streamto storage or other process unit.
68. A process according to claim®67 further conprising passing said dilute
et hyl ene 20(2%t r eempiressmgdialduC e seedwy remeccdad coapievdonmre.to 6&m A process
according to claim68 wherein said dilute ethylene derivative unit produces
et hyl begigeafized’0,- shedthocess for producing a dilute ethylene stream said
process conprising the followng steps in the order naned: 0 46 16 My

ggggkgy;gg@ ChlydhSiabhilts SidMALBEIEPON 28 ih D H0aCEARKERGOAONGHB.L Oor M @

ay 2800

rea er cracked gas stre onpri ses hydrogen,
met hane, h ocar.bons, C3. hydrocarbons, and heavier constituents; (2)
quenchi b g?gp{hg\f\ilc%tyﬁégﬁaodprag‘écg ecﬁﬁ\t? ?fﬂgleﬂ%%qﬁe@m’ ﬁﬂazone to produce a
4) routing said Cs+ stream to storage or other process unit.

62. A process according to claim 61 further comprising passing said dilute ethylene

stream to a dilute ethylene derivative unit.

10 63. A process according to claim 62 wherein said dilute ethylene derivative unit produces
ethylbenzene.
64. A process for producing a dilute ethylene stream from a cracked gas stream, said

process comprising the following steps in the order named:
(1) hydrogenating a portion of the acetylene in said cracked gas stream in a
15  hydrogenation zone to produce a reduced acetylene cracked gas stream;
(2) separating said reduced acetylene cracked gas stream in a deethanizer zone to
produce said dilute cthylene stream and a C;+ stream; and
3) | routing said Cs+ stream to storage or other process unit.
65. A procéss according to claim 64 Mher comprising passing said dilute ethylene
20  stream to a dilute ethylene derivative unit.
66. A process according to claim 65 wherein said dilute ethylene derivative unit produces
ethylbenzene.
67. A process for producing a dilute ethylene stream said process comprising the

following steps in the order named:



5 quenched, cracked gas stream (3) conpressing said quenched, cracked gas
streamin a first conpression zone to forma pressurized cracked gast6May 2006
st ream 2(04p5ddaci di fyi ng said pressurized, cracked gas streamin a

deacidi fying zone to renove a portion of the hydrogen sulfide to forma
wet cracked gas stream 10 (5) drying said wet cracked gas streamin a
dryi ng zone produce racked _gas stream (6 eparating. said cracked
gas stream i‘ﬁ?a dafiRg Abydocarbar faeg 1 A 5HG g&"@EO é’f‘?é&ﬁ’f"mkﬁd% st ream
(7) hydrogenating said pressurized, C2- streamin said hydrogenation zone
to 15 yieesmy whgropoaid enaclksd gap stregre egmpiises hydiogen westhansi @2 biydrocasbansh@t ene
stream and (8) routing said C3+ streamto storage or other process unit.
71. A prwitessbans @od Heaviertcongttaents; 70 further conprising passing said dilute
ethylene streamto a dilute ethylene derivative unit. 72. A process

accor di ng t o25! ai qeAbhind 84i@rdw sAckedlids UirBarR iy heARhHGoMatd pBdwid produces
20 et hyl benzene. 73. A process for producing a dilute ethyl'ene stream said

Pr 0GES Sy QB S/ t Jowing steps in the order naned: 47 0 16 My
2006 21%185U 1 (ag%d}%gﬁr%agﬁ’a hydrocarbon feed in a cracking zone to forma

raw cracked gas stream .wherein sai.d raw.cracked gas.stream conprises
hydr ogen, methanel® 25 C%FB‘%WQ: “é‘eﬂﬁﬁﬁ 6t5e<fpbg’nasﬁrsgﬁ?inf?f5%§6‘?q&°ne °
constituents; (2), guenching said raw cracked gas streamin a quenching zone
to prodi@em agressurize cracked gas gtream; :
4 deacidifying said pressurized, cracked gas stream in a deacidifying zone to
remove a portion of the hydrogen sulfide to form a wet cracked gas stream;
10 (5) drying said wet cracked gas stream in a drying zone to produce a cracked gas
stream,;
(6) separating said cracked gas stream in a decthanizer zone to produce a C;-
stream and a Cs+ stream;
(7} compressing said C,- stream in a second compression zone to form a -
15  pressurized C,- stream;
(8) hydrogenating said pressurized Cs- stream in a hydrogenation zone to remove
a portion of the acetylene to produce said dilute ethylene stream; and
(9) - routing said Cs+ stream to storage or other process unit.

68. A process according to claim 67 further comprising passing said dilute ethylene

20 stream to a dilute ethylene derivative unit.

69. A process according to claim 68 wherein said dilute ethylene derivative unit produces
ethylbenzene.
70. A process for producing a dilute ethylene stream, said process comprising the

following steps in the order named:
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5 quenched, cracked gas stream (3) conpressing said quenched, cracked gas
streamin a first conpression zone to forma pressurized cracked gd$ May2006
stream 2{¢0p35Usaci di fyi ng said pressurized, cracked gas streamin a

deacidi fying zone to renove a portion of the hydrogen sulfide to forma
wet cracked gas stream 10 (5) drying said cracked gas streamin a drying
zone to produce a cracked gas., stream (6). hydrogenating a portion of the
acetyl ene i néﬁai dheatigg by dipsarber feed ip p gragking zanc,pdame PSF?CE@E@StSHG%Pbduce a
reduced acetyl ene cracked gas stream (7) separating said reduced acetyl ene
cr ackedwersinssaideeiacked 2as sfecarhenmintises kuhegenpmethgng r(bgllrd@c‘sxé)bns, disl ute

et hyl ene streamand a C3+ stream and (8) routing said C3+ streamto

st or’agehalroativers, arddeesier eomistituerid;,; A process according to claim 73 further
conprising passing said dilute ethylene streamto a dilute ethylene

derivative umt. dqfenchinpkilaess cRCREN dhisRBed®itd ghdicilidg Woed ®ilodirkd dilute
et hyl ene derivative unit produces 20 ethyl benzene. %6. A process for

pr odyici ahdl stream and a dilute propylene stream said
pr ocess&l%grrp%’ Eﬁg"ﬁ%&gﬁow ng steps in the order naned: (1) separating a
ctroam 16 NE) 200D Dy A g i L R e ©
deet hanizer zone .to forma C2- streamand a C3 stream (3) hydrogenating a
por t i ontosM aMessyrad Aracked gas €ERM: C2- stream in a hydrogenation zone to

produce a dilute ethyl ene stream and
(4)  deacidifying said pressurized, cracked gas stream in a deacidifying zone to

remove a portion of the hydrogen sulfide to form a wet cracked gas stream;
10 (5) drying said wet cracked gas stream in a drying zone to produce a cracked gas
stream;
{6) separating said cracked gas stream in a deethanizer zone to produce a C,-
stream and a Cs+ stream;
(7 hydrogenating said pressurized, Cp- stream in said hydrogenation zone to
15 remove a portion of the acetylene to produce said dilute ethylene stream; and
(& routing said Cs+ stream to storage or other process unit,
71. A process according to claim 70 further comprising passing said dilute ethylene
stream to a dilute ethylene derivative unit.
72. A process—according to claim 70 Whereiﬁ said dilute ethylene derivati%/e unit produces
20  cthylbenzene.
73. A process for producing a dilute ethylene stream, said process comprising the

following steps in the order named:
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5 (4) reacting said C3 streamin a MAPD zone to convert a portion of

net hyl acet yl ene and propadi ene to propyl ene and propane to produce skiMay2006
di | ut e 0epyliehe stream 77. A process according to claim76 further
conprising separating said C4+ streamin a debutanizer zone to produce a
C4 stream and a C5+ stream 10 78. A process according to claim 76 further
conpri sing passi said dilute ethylene streamto a dilute ethyl ene

der | vative diit. tma\abfr%reg%r 0%%6%#&%@6@8%@9%%f?ﬁnm‘?f@ﬁeﬁ B dilute

et hyl ene derivative unit produces ethyl benzene. 80. A process according to
cl ai m 7%rep; whereircwsihravs¢ragked 208 trepnseqraprifics hydrogemp pigthane, C115 streamto a
dilute propyl ene derivative unit. 81. A process according to claim80

wher ei rhyslas drighink T ehyde@pydoananddraviat constituents; produces cunene, acrylic
acid or propylene oxide. 82. A process according to claim77 further

CO”D_” Si ng t(@ati c[t&naﬂh 54 faw LFacid éa@ sBear o4 Qlien@Rink 2End ANRodike AN oduce a
C5 diolefins stream a BTX stream a DCPD streamand a 20 fuel oil stream

83. A ' clainms 1, 11, 21, 31, 40, 49, 58, 61, 64, 67,
5 pc{d%ﬁ&?@, aﬁmﬁgd%ag Gtrdetn

70, 73,70 n a propyl ene oxide streamis produced by a process

conprising t foll ow ng steps: ) reacting said dilute ethylene with
bonbene 15 df et HPHEROBas Fabispetet sRERH ool Ao kst bepmarerisranedt cam
16 May 2006 210105Us1 C&é&ﬂgoxi di zi ng said ethyl benzene streamw th air in an
EB oxi Qfgf_rp@,prgsgﬁ@zqdd:rq 2 SUeAMP stream (3) reacting said EBHP stream

with a dilute propylene streamin a propyl ene epoxidation zone to forman
i mpure propyBene deeciddymgsemressurizd, srephadgab slgeasminck dempidifyingrzopykene oxi de
streamin a product separator zone to forma raw propyl ene oxide stream a
MBA/ ACResioreapprtivntodithe Igaiso gdnrseHite tafittnba wvesdraktked gas stream;
| 10 (5) drying said cracked gas stream in a drying zone to produce a cracked gas
stream,;
(6)° hydrogenating a portion of the acetylene in said cracked gas stream in a
hydrogenation zone to produce a reduced acetylene cracked gas stream;
(7) separating said reduced acetylene cracked gas stream in a deethanizer zone to
15  produce said dilute ethylene stream and a C;+ stream; and
(8) routing said Cy+ stream to storage or other process unit,
74. A process according to claim 73 further comprising passing said dilute ethylene
stream to a dilute ethylene derivative unit.
75. — A process according to claiﬁ 73 wherein said dilute ethyllene dertvative unit produces.
20  ethylbenzene.
76. A process for producing a dilote ethylene stream and a dilute propylene stream, said
process comprising the following steps in the order named:

(1) separating a cracked gas stream in a depropanizer zone to form a C;- stream

and a C4+ stream;
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stream (5) separating said raw propyl ene oxide streamin a propyl ene oxide
separations zone to forman inpurities stream and said propyl ene oxil§evay 2006
stream 2H@5W81(6) reacting said MBA/ACP streamin a styrene production and
separation zone to forma styrene stream a fuel stream and a wastewater
stream 84. A process according to clains 1, 11, 21, 31, 40, 49, or 76

wherein an agrylic aci.d streamis .produced by a process conprising.the
fol | owing steps: (ePFrabRe Fﬁgﬁﬁseamdﬁ&iq%ﬁfﬁ@nﬁ?r&ﬁw EHETE frea A 310K Cdat i on
reactor zone to forma 15 aqueous acrylic acid stream and a vent gas

st ream SUEREE; (2) seperating said aqueous acrylic acid streamin a recovery
and purification zone to formsaid acrylic acid stream and a m xed
aci d/ ester wast e bydregmmti@ba pditipn of heacagkeoe th sagl €o soban ima hydrbdenafldn 31,
40, 49, or 76 wherein a cunene streamis produced by a process conpri sing

t he fol ;aeitdgroueds dilde efhllent eRedrh;dda di l ute propyl ene stream and a
benzene feed streamin a dilute propylene alkylation zone to produce a raw

cumepe st rea{;@gn< @eaaglgfs%ngté NGl il af RINPTYIERS, ShERAM pdhish GHMTENE

separations eto enzene stream a heavies stream said cunene

210105 AF ST S P GRGe s T el ahtr e PR R A R e ene

streamin a transal kylation zone to forma transal kyl ated cunene rich
stream {1 separati ng sai d transal kyl at ed cunene-rich streamin said
cunene separations zone to produce said cunene stream said propane
st r eam 75ai dAlneesebearcardingion cdainl *aliicthe dogprising separaiing sawchH(Beam in a

debutanizer zone to produce a Cy4 stream and a Cs+ stream.
10 78. A process according to clairﬁ 76 further comprising passing said dilute ethylene
stream to a dilute ethylene derivative unit.
- 79. A process according to claim 78 wherein said dilute ethylene derivati{re unit produces
ethylbenzene.
80. A process according to claim 76 further comprising passing said dilute propyl.ene
15 stream to a dilute propylene derivatiire unit.
81. A process according to claim 80 wherein said dilute propylene derivative unit
produces cumene, acrylic acid or propylene oxide.
82. A process according to claim 77 further comprising treating said Cs+ stream in a
hydrotreating zone to i:)roduce a s diolefins stream; a BTX stream, a DCPD stl‘ea;m and a
20 fuel oil stream.
83. A process according to claims 1, 11, 21, 31, 40, 49, 58, 61, 64, 67, 70, 73, or 76
wherein a propylene 0xid§: stream is produced by a process comprising the following steps:
(1) reacting said dilute ethylene with benzene in an ethylbenzene reactor zone to

form and ethylbenzene stream;
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optionally, recycling a portion of said benzene streamto said dilute

propyl ene al kyl ation zone. 86. A process according to claims 1, 11, ¥Mag2006
40, 49,2198051631 64, 67, 70, 73, or 76 wherein a ethyl benzene streamis
produced by a process conprising the followng steps: 10 (1) reacting a
dilute ethyl ene stream and a benzene streamin an al kyl ation reactor zone

to forman ethyl benzene r.i.c tream (2) separati saj d.et hyl benzene rich
streamin a (2 hyl%‘é‘ﬁ?@ﬁéa’géﬁ'i%ﬁnﬁﬂ? Si%ﬂ%-vflﬁpalf g 4n 5B oxidation rdisdo gne
recycle stream a separations tail gas stream a diethyl benzene and

pol yet H§BBBseHe stream and a et hyl benzene stream 15 (3) reacting said
separations benzene recycle streamin an ethyl benzene transal kyl ation

react or zond3) o pradugesaddiRHP sigdnbeithentlute phpgenedrsamana frdpylagt i onal |y,
recycling a portion of said separations benzene recycle streamto said
di | ut e goidytiensom!tk Ydat adinieeslopylc®88de 2Pecandl
5 4) separating said impure propylene oxide stream in a product separator zone to
form a raw propylene oxide stream, a MBA/ACP stream, a tail gas stream, and a residue
stream;
(5) separating said raw propylene oxide stream in a propylene oxide separations
zone to form an impurities stream and said propylene oxide stream; and
10 (6) reacting said MBA/ACP stream in a styrene production and separation zone
to form a styrene stream, a fuel stream, and a wastewater stream.
84. A process according to claims 1, 11, 21, 31, 40, 49, or 76 wherein an acrylic acid
stream 1s produced by a process comprising the following steps:
(1) oxidizing said dilute propylene stream in a oxidation reactor zone to form a
15 aqueous acrylic acid stream and a vent gas stream; and
2) seperating said aqueous acrylic acid stream in a recovery and purification
zone to fonﬁ said acrylic acid stream and a mixed acid/ester waste stream.
85. A process according to claims 1, 11, 21, 31, 40, 49, or 76 wherein a cumene si:ream is
produced By a process compiising the fo.llowing steps:
20 (1)  reacting a dilute propylene stream and a benzene feed stream in a dilute
propylene alkylation zone to produce a raw cumene stream;
(2) separating said raw cumene stream in a cumene separations zone to form,a

benzene stream, a heavies stream, said cumene stream, a dipropyl benzene stream, and a

propane stream,
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(3) transalkylating said benzene stream and dipropyl benzene stream in a
transalkylation zone to form a transalkylated cumene rich stream;

4 separating said transalkylated cumene-rich stream in said cumene separations
zone to produce said cumene stream, said propane stream, said heavies stream and said
benzene stream; and

(5) optiohally, recycling a portion of said benzene stream to said dilute propylene
alkylation Zone.

86. A process according to claims 1, 11, 21, 31, 40, 49, 58, 61, 64, 67, 70, 73, or 76
wherein a ethylbenzene stream is produced by a process comprising the following steps:

(1)  reacting a dilute ethylene stream and a benzene stream in an alkylation reactor
zone to form an ethylbenzene rich stream;

(2) separating said ethylbenzene rich stream in a ethylbenzene separation zone to -
form a separations benzene recycle stream, a separations tail gas stream, a diethylbenzene
and polyethylbenzene stream, and a ethylbenzene stream; |

(3) reacting said separations benzene recycle stream in an ethylbenzene
transalkylation reactor zone to produce said ethylbenzene rich stream; and

(4) optionally, recycling a portion of said separations benzene recycle stream to

said dilute propylene alkylation reactor zone.



