A PROCESS TO PRODUCE A DI LUTE ETHYLENE STREAM AND A" DI LUTE PROPYLENE
STREAM 5 FI ELD OF THE | NVENTION This invention is related to the field of

process in a cracked gas streamis separated mmw ﬂwﬁﬁ dilute
olefin 2?91\§§§;S%t0 be used as feedstocks to produce o|l|| Hm ‘ “.
derivatives. Specifically, this invention is related to therfield of
processes wherein a cracked gas streamis separated to produce a dilute
et hyl ene streamand a dil ute pr | e r eedst ocks
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ethylene streamis used aPRUERFRQRKLENESEREAMet hy| benzene, and t he
dilute propylene streamis used as a feedstock to produce cunene, acrylic
acid, propylene oxide or other propylene based derivatives. BACKGROUND CF
THE | NVENTI ON 15 Feedstock costs in the chem cal industry conprise a
significant portion of the j Conti nuous research is

bei rfg conducted to lower th Zﬁgﬁfﬁn&}&g&ﬁ? g |l ower cost feed sources.
The al kyl ati on of benzene and other aromatics is one area where dilute

ol ef i n st r ealbisaneendaplisoplatedite theotigld of prwsesseewherel alacked @asstred Bost s.  For
exanple, in the production of ethylbenzene, a raw material for the

pr oduct separaréd etprodine diltfeeldh sfehmgasbé nsedaa féddstodkszte pradhica blefinebasedacki ng
unit (FCC) can be successfully enployed as a cost advantaged ethyl ene

sour ce. ddiitivedC SPetifldaldy, ithis mvédhtioh B rélafe@adtedidl@bNprogeskespiviiaabinyg dr&cked t han
30 nole percent ethylene. Due to the large quantities of diluents in the
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section®of the et yl'benzene unit requires that sone of the equipnent be
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nec reatnent section and’ ’subsequent

ethylene stream is used as a feedstock to produce ethylbenzene, and the dilute propylene
stream is used as a feedstock to produce cumene, acrylic acid, propylene oxide or _ot_h_er
propylene based derivatives.
| BACKGROUND OF THE INVENTION
15 Feedstock costs in the chemical industry comprise a significant poﬁion of the

manufacturing costs. Continuous research is being conducted to lower these cbsts by
utilizing lower cost feed sources. The alkylatio.n of benzene and other aromatics is one area
where dilute olefin streams are émploYed to reduce feed related manufacturing costs. For
exaﬁple, 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 cosf
advantaged ethylene source. The FCC off-gaé is a dilute stream containing typigally 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
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210105US1 conpression before it can be routed to the al kyl ation reactor.
The requirenents of having oversized equi pnment and gas pre-treatnent

f ol | owed;dpsempr ession greatly increase the -capital costs associated with
an et hyl benzene unit utilizing FCC off-gas as its feedstock conpared to a
conventional ethyl benzene unit that utilizes high purity, polymer grade 5
ethylene. There is a need in the chemcal industry to reduce feedstock

cost s byompieksion beforsi it carebe robteflite thetallsdationaeacsdre fihegepurawniserfihgeingve units
rat her than polyner grade olefin feedstocks. To fulfill this need, the

I nvent ovsergized/eqgprhénitand guepreitseatiem fetsved By onmprespagreatldunasase e anount
of equipnent traditionally required for the production of ethylene. An

exanmpl ec#fitafl st Pted (Weth@d GtMRALedenRit IRSIlRERTC 6ildak Af e fbelisiodkhe

et hyl ene refrigeration conpressor, denethanizer, cold box system and C2
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system i educed in size over that of a conventional cracker. This

i nvehti 8 Y%Pgo benefits the ol efin-based derivative units that produce,
for exanple, ethylbenzene, cunene, acrylic acid, 15 and propyl ene_oxide.
One of the baReEilt3nees infle gheatiead mdvsiny tosenss fP‘;‘zdSFQS@deP?tégYP izipg dilute

ol ef i ns-based derivative units is not necessary in this inventive process
becauseolkefisatremmns athdefinsdlasebdbyivbtenuritsaatirpt thein pollyiner grade plefiodesistookpr oduce
the dilute olefins stream |In others words, thi's inventive process to

pr oduceTdifhiitlah@Ineéd, thesink 268 é)@di\ddé B iavéMine predesL arRi$ Proc&s eéduass thased
derivative units has a reduced capital cost over a traditional FCC off-gas

20 proc i . : : i i d dilute
Pr oC&adurk o@%&mﬁ%%%%ﬁ%@hﬁ%ﬂn@@%rCtH%{o%ﬁétidNbf‘e%hnyéH%. hegdx¥plhe

olefins process. I NVENTI An obj ect "of this invention is
to iy Ovéoqge et gﬁlﬁﬁ%e}ltcﬁgtr h%g %gesm 5111%'11&1%& % Q%llyfaegg réﬁ‘irggr%m)n ég}gpr%ss%hl ute
propyl ene stream'tfom a crackéd gas stréeam
demethanizer, cold box system, and C; and C; splitters. Additionally, some equi_pment is
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 accomplished 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 derivative units has a reduced capital cost over a traditional FCC off-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.



210105US1 Anot her object of this invention is to provide a process to
produce the dilute ethylene streamand the dilute propylene streamfroma
crackedogamssigieam generated by the steam cracking of C2 and hi gher

hydr ocar bons. Anot her object of this invention is to provide a process to
produce the dilute ethylene 5 streamand dilute propyl ene stream wherein
these streans are utilized to produce ol efin- based derivatives. Another
obj ect of t hiAhothey ehierionf this invsnpemisitd pravige ppresess to prodochibe ddutgiethylene

ethyl ene streamwherein the dilute ethylene streamis used as a feedstock
t 0 pr odsireanehind/thb elilnteopyléwecstieain fedm actackéd pdvi ssrebm\enéraea bly Shd Qeqmi ovi de a
process to produce a dilute ethylene 10 stream wherein the ethyl benzene

uni t- ut clabBinp @f (Y andhigubehri:bakpg. stream does not contain pretreat ment
and conpression zones. Another object of this invention is to provide a
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streamis use 0 produace cu , propyl ene

oxi de and ot her .propyl epne derivatives., 15 Yet another object of this

Chvent | Srearsandafie BRpglete HEat SheR hessatams A (e madic s tE and

ot her propyl ene derivatives without a pretreatnment unit. In accordance with
one enbBEAEREVEIVeRhi s i nvention, a process for producing a dilute

et hyl ene stream and a dilute propylene streamfroma cracked gas streamis
provi ded, thé&nofheoolss ofdimpinvention (sao popidecn@abtess td prodsdest difge ethglenei al |y
of or "consisting of") the 20 follow ng steps in the order named: (1)

separ at btignt Wherelrathk Alu@athy3éneat@urh s dsed @6 hieddswek i pdtudektipyibdizer.a C2 -
stream and a C3+ stream (2). hydrogenating the C2- streamin a

hydr ogenat i Oﬂnéﬁl@?oﬁjectro?gm% tvenBSH it Proflde 4 B8RS &S YoBA& 4 ARk OHYRRe t he

dilute ethylene stream

10  stream wherein the ethylbenzene unit utilizing the dilute ethylene stream does not contain
pretreatment aﬁd' compression zZones.

Another object of this invention is to provide a process to produce a dilute propylene
stream wherein the d_iluté 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:

(1)  separating the cracked gas stream in a deethanizer zone to produce a C; —
stream and a C3+ stream;

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

the acetylene to produce the dilute ethylene stream;



210105US1 (3) separating the C3+ streamin a depropani zer zone to produce
a C3 streamand a C4+ stream and (4) reacting the C3 streamin a

met hyl aggisene- pr opadi ene hydrogenati on (MAPD) reactor zone to convert a
portion of nethylacetyl ene and propadi ene to propylene 5 and propane to
produce the dilute propylene stream |n accordance w th anot her enbodi nent
of this invention, a process for producing the cracked gas streamis
provi ded, th&)pr ompwtlogﬂmﬁlsh strganon aglepiopamizénzone soproduce ags geeamandad | y
of' or "consisting of'): (1) heating a hydrocarbon feed in a cracking zone
to fornCa steeanchadked gas 10 stream wherein the raw cracked gas stream
conpri ses hydrogen, nethane, C2 hydrocarbons, C3 hydrocarbons and heavier

consti t uent sgy(2) req&ﬁ%qhb €9 strbn Iiraxvnfe&@%@@l&@Sprégard%@]h'yaro%e%%ﬂchl hg zone

to produce a guenche cracked gas stream conpressing the quenched,
ked re r ed,
sk FARITHER o (bt A PRy Po bR 2o

esam difying zone to rep ve a ortl on of the hydrogen sulfi de to forma
vvet cr a B"g‘ftgPF‘@&Fﬁt ufesgropy 9‘i‘erﬁjrelaﬂ’e wet cracked gas streamin a
drying zone to forma cracked gas stream 20 In accordance w th anot her
enbodi ment  ofn ackerdangeyith arpthergnhodivesns of tis ipventiosi mgragessdpr produdngihieene
stream and a dilute propylene streamis provided, the process conprising
(or  optracked|day stréamongiretided) tiesgrondss abmprigihg (arrop'f10nu11&yl, 8dansigting és)sertti’adaly
fol |l ow ng steps in the order naned: 0 4
of" or "consisting of"):
€8] heating a hydrocarbon feed in a cracking zone to form a raw cracked gas
10  stream; wherein the raw 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;
) 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 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:



210105US1 (1) separating the cracked gas streamin a deethani zer zone to
produce a C2 - streamand a C3+ stream (2) conpressing the C2- streamin a
conpr ess{@msyene to forma pressurized C2- stream 5 (3) hydrogenating the
pressurized C2- streamin a hydrogenation 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+ stream and
(5) reacting(lhe €pastingsm drackad WaPHreaenintacdeethanizet ne oo prdiiceda for-t i on of
10 net hyl acetyl ene and propadi ene to propyl ene and propane to produce the
di | ut e gifeapydmneC;+sdtfe@mm | n accordance w th anot her enbodi ment of this

i nvention, a process for producing a dilute ethylene streamand a dilute
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"consisting essentia consisting o

or der 18 med: (1) hydrogenating a portion of the acetylene in the cracked
gas streamrn a hydrogenation zone to produce a reduced acetyl ene cracked
gas itream éﬁ) separating the reduced. acetyl ene cracked gas streamin a
deethani zer Pdne PErognaYIE he PrsSHized e Srsin wrchxrogeartiomerns teemavedan
20 (3) separating the C3+ streamin the depropani zer zone to produce a C3
st r eam BatHon af e acetylenatn pradre(thy dilwa ethylrgestieant3 streamin a MAPD react or
zone to convert a portion of nethylacetylene and propadi ene to propyl ene
and propane (49 prsega@tng tie CiHsteempin adgpepanizatzoaatn prbdice a C; stream and a

C4+ stream; and
%) 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 th.e 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 C3+ s‘;t_ream;

20 3) separating the Cs+ stream in the depropanizer zone to produce a C; stream and
a C4+ 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.



210105US1 I n accordance wi th another enbodi nent of this invention, a
process for producing a dilute ethylene streamand a dilute propyl ene
stream b??g)rs@%silded, the process conprising (or- optionally, "consisting
essentially o or "consisting of") the followng steps in the order
nanmed: 5 (1) heating a hydrocarbon feed in a cracking zone to forma raw
cracked gas stream wherein the.cracked gas stream conprises hydrogen,
met hane, C2 hyatconknbowsh a@3hetgmbagicraens @i shisndretisay  @rocesmfet ptodecinga ( 2)
guenching the raw cracked gas streamin a quenching zone to produce a

quenchedilutee@iia@ sgdsm ahd 8 AMutefofydoneGHERN €S piok e NBe BHRBGBehprising¢ked gas
streamin a first conpression zone to forma pressurized cracked gas

St T ean ofdnafl§ Ao flifie G s g P b S HEbrked i

deaci di ? é/i n“é‘ g’one tlo %ﬁ%@g 126§§‘frt F%‘ﬁs%g?lg% ﬁ?qﬁfg’r“ggﬁ“? %‘Eﬁ%ﬁ ?]t een(%rgerf orm a

wet craﬁ%gggld.gas stream (5) drying the wet cracked gas streamin a drying

zone to Torma cracked gas 15 stream (6) separating the cracked gas

streamin a Eﬁeth nizer zone to produce a C2- streamand a + stream (7)
e

conpt essi ng catwg adirqearbondecdind Eakee s S lomranFrrdemeas
pressurized C2- stream 20 (8) hydrogenating the pressurized C2- streamin
a hydr ogfessativdierein the arecked gaysiregm cpmnrisohhbgommemﬁenw(értydmamom@e t he
dilute ethylene stream and (9) separating the C3+ streamin a depropani zer
zone t ohpdrocksbensaan@hesticcmsianentss C4+ stream and O 6
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;
%) 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 C,-
stream and a Cs+ stream;
a éompressing the C,- stream in a second compression zone to form a
pfessﬁrized C,- 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) . separating the C;+ stream in a depropanizer zone to produce a Cj stream and a

C4+ stream; and



210105US1 (1.0) reacting the C3 streamin a MAPD reactor zone to convert a
portion of nethylacetyl ene and propadi ene to propyl ene and propane to

pr oducesidmsdigiut e propyl ene stream In accordance wth another enbodi nment
of this invention, a process for producing a 5 dilute ethylene stream and
a dilute propylene streamis provided, the process conprising (or
optionally, "consisting essentially of' or "consisting of') the follow ng
steps in t he(ldh)dereactiegribd Cs(strparh éme MAPR reagtir gone woronieréd pprioa adr acki ng
zone to forma raw cracked gas stream wherein the cracked gas stream
conpri sarthyatendeie andptdpadene (Ppopdencardygopane@3 praiicdishd rdilasergropydeneand
heavi er constituents; (2) quenching the raw cracked gas streamin a

quenchi ggeagpne to produce a quenched, cracked gas stream (3) conpressing
t he quenched, cracked gas streamin a first conpression zone to forma

Cr acked gas’ Lt PASEHRORR SRR Rk o BREOL MG B e PP RRMIGEER,

cracked gas stream
hydr pge .sulfife to forma wet cracked gas.stream ES dryi ng the wet
cr acf(lz edg’é‘&g etyjcog fream é%??ﬁﬁﬁ PR SUEYP A %r"(‘ﬂadﬁ@kt %I%’ﬁ’élggls CQ&&P@'&WE\Q/‘?YG)
separating the cracked gas streamin a deethanizer zone to produce a C2- 20
st r eam @pfePralln3 corgistmgressentialingld os geanaisting of h hedpllowingestaps jihthg order
hydr ogenati on zone to renove a portion of the acetylene to produce the
di | ute sarthgd:ene stream and (8) separating the C3+ streamin a depropani zer
zone to produce a C3 and a C4+ stream 7 O '
(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;
10 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
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;
(5)  -drying the wet cracked gas stream in a drying zone to form a cracked gas
stream;
(6) separating the cracked gas stream in a deethanizer zone to produce a C,-
20  stream and a C;+ 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 C;+ stream in a depropanizer zone to produce a C; and a C4+

stream,;



210105US1  (9) reacting the C3 streamin a MAPD reactor zone to convert a
portion of nethylacetyl ene and propadi ene to propyl ene and propane to
producerid@sdishut e propylene stream In accordance with another enbodi ment
of this invention, a process for producing a 5 dilute. ethylene stream and
a dilute propylene streamis provided, the process conprising (or
optionally, "consisting essentially of or "consisting of') the follow ng
steps in the(Yr dereactigibd Cs Stryarhéma MAPR réaethr gong teonverea ppriioa ofr acki ng
zone to forma raw cracked gas 10 stream wherein the raw cracked gas

st r eam methigldcsBienkned papadien®tdiopylefandysiopaand prgince 63 dily@rpropyiaens and
heavi er constituents; (2) quenching the raw cracked gas streamin a

quenchi gg..gpne to produce a quenched, cracked gas stream (3) conpressing
t he quenched, cracked gas streamin a first conpression zone to 15 forma

pressuri zed, Incéc%ghﬁﬂce%ﬁh S RA P Hotm i 3F bl f&kﬂﬂn% Qgro%ééf%sf%ﬁéﬂoﬁﬁgn%ﬁ racked
gas streamin a deaciditfying zone to renove a portron of t ydroagen
sul fj de éo forma wet cracked gas stream and (5) drying the wet cracked
gas trdd¥ein a drying zone to reduce the noisture |evel to forma cracked
gas stream 20 (6) hydrogenating a portion of the acetylene in the cracked
gas stream i pthylenggiasyanda dibHe prapylene sisease isquowded diccrracess epRpEsibe acked
gas stream (7) separating the reduced acetyl ene cracked gas streamin a
deet hanopgt@mallpri®onostingresstntelly 6 afi“tersetieg oy1) drefodbwerstepsdn the@Bderst r eam 0
named:
¢9) heating a hydrocarbon feed in a cracking zone to form a raw cracked gas
10  stream; wherein the raw cracked gas stream comprises hydrogen, methane, C, hydrocarbons,
C; hydrocarbons and heavier constituents;
) 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; and
(%) drying the wet cracked gas stream in a drying zone to reduce the moisture
level to form. a cracked gas stream
20 (6) hydrogenating a portion of the acetylehe in the cracked gas stream in a
hydrogenation zone to produce a reduced acetylene cracked gas stream;

@) separating the reduced acetylene cracked gas stream in a deethanizer zong to

produce the dilute ethylene stream and a C;+ stream;



210105US1 (8) separating the C3+ streamin the depropanizer zone to
produce a C3 Streamand a C4+ stream and (9) reacting the C3 streamin a
MAPD reg F s f&gne to convert a portion of nethylacetyl ene and propadi ene
to propylene and propane to produce the dilute propylene 5 stream In
accordance wi th another enbodi ment of this invention, a process for
producing a dilute ethylene streamis provided, the process conprising (or
optional ly, (8onsbgiaratmg ths€enstreahd i thd deppopdhczensorettd pepdute 3 Gs lygednohhdwi ng
steps in the order naned: (1) separating the cracked gas streamin a

deet hanh Tg# s&e4ik; dnd produce a C2 - 10 stream and a C3+ stream (2).

hydr ogenating the C2- streamin a hydrogenation zone to renove a portion of

the acetylengyto pLadhemelcSudi i & MABSERRSHRERTorkd 2 bOHIGNRG the C3+

streamto storage or process unit. [n accordance w anot her
enbodlnen

IS inventi.on cess duci ute ethylene
Ctr oam T uyTisshit i kEHon 8B «EpRBAGHS &nd opd B iddlfe egimnishliEnd g
essentially of' or "consisting of') the following steps in the order named:
(1) 3epdfeing the cracked gas streamin a deethani zer zone to produce a C2
- streamand a C3+ stream (2) conpressing the C2- streamin a conpression
zone to for mmagspuksey Witk dnather eptbosimernd of thiginvhgtthme g @resessigr produginggsur i zed
C2- streamin a hydrogenation zone to renove a portion of the acetylene to
pr oducediltite ethylaneatredaiyd goeidsd, rtbapﬂocéﬁsdo(ntﬂ;hsmgl(kbn dapgiohdiiey, Constingam to
. storage or other process unit. O
essentially of” or “consisting of”) the followmg steps in the order named:
(D separating the cracked gas stream in a deethanizer zone to produce a C, —
10 - stream and a Cs+ stream;
~ (2).  hydrogenating the Cs- stream in a hydrogenation zone to remove a portion of
the acetylene to produce the dilute ethylene stream;
3) routing the C;+ 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 C,- stream in a compression zone to form a pressurized C»-
20  stream;
3) hydrogenating the pressurized C,- stream in a hydrogenation zone to remove a

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

4) routing the C3+ stream to storage or other process unit.-



210105US1 I n accordance wi th another enbodi nent of this invention, a
process for producing a dilute ethylene streamis provided, the process
conpri S'Fp@]_ds@jsppti onally, "consisting essentially of' or "consisting of")
the follow ng steps in the order nanmed: (1) hydrogenating a porti.on of the
acetylene in the cracked gas streamin a 5 hydrogenation zone to produce a
reduced acetyl ene cracked gas stream (2) separating the reduced acetyl ene
cracked gas #$t asardance with@eothanimmdimenef thos inyeotin e prdvessdfior ptoduanpgl ene
stream and a C3+ stream and (3) routing the C3+ streamto storage or other
pr ocess dilitelethyldhe@geath dopoidel [ the pRRERROmPAbIALI(SRPtioakllY, Necnsisagnt i on, a
process for producing a 10 dilute ethylene streamis provided, the process

COMPY | SEAGndty 96} ARk oOPRETaIIAGE sERSAhE Bldey nfihed.or " consi sting of *)

the followmng steps I1nt order nane eating a hydrocarbon feed in a
cracking zone.to forma raw cracke as tream wherein the cracked gas
stream corrprfls)es h?j’%’f’gﬁr@ﬂngﬁé’?ﬁgﬁ& t%z“ﬁf)’i%éﬁ%&%&e@as %V&f'n o€4r bons and
heavi er constituents; 15 (2) quenching the raw cracked gas streamin a
quenthi BYAISHRLPR ZpReiQues %eaqe@we%ﬁyle@eam@@d@aéswam (3) conpressing
t he quenched, cracked gas streamin a first conpression zone to forma
pressuri zed €ackeeharpimgshe wdnged(atytylboa ciadkdd/gasgiredre ipp desthanizesdongtoacked
gas streamin a deacidifying zone to 20 renove a portion of the hydrogen

sul fi deptodutothadduisasthydémcsteamand ai;reasamf{dd dryi ng the wet cracked gas
streamin a drying zone to produce a cracked gas stream (6) separating

tcge cracked %s staRRpthd'CH SRAMNBRIGSe FOMRr pPodRsAdice a C2- streamand a
+ stream
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:

(N 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, C3
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 compressioﬁ zone to
form a pressurized cracked gas stream;

4) deacidifying the pressurized, cracked 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 C;+ stream,;



210105US1 (7) conpressing the C2- streamin a second conpression zone to
forma pressurized C2- stream (8) hydrogenating the pressurized C2-
stream b?%ﬂ)swr ogenation zone to renove a portion of the acetylene to

pr oduce e dilute ethylene stream and 5 (9) routing the C3+ streamto
storage or other process unit. In accordance with another enbodi nent of
this invention, a process for producing a dilute ethylene streamis

provi ded, th€7)pr ocempressingthedingtréamt inogpseicombédmypressommzoins té fogm a@ssenti al |y
of' or "consisting of'): (1) heating a hydrocarbon feed in a cracking zone
to fornprsairped €d- gramstream 10 wherein the cracked gas stream conprises
hydr ogen, net hane, C2 hydrocarbons, C3 hydrocarbons, and heavier

constituents '(8)( 2) Rgﬁgggﬁgﬁg é}}({kﬁe&%&f éL igﬁga:? g?a Y588 Ralibn FoBUGRGHONG, Z0Ne

to produce a  ‘que gas stream conpressi ng the quenched,

cracked gas streamijn a first c ression zone to 15 forma pressurized
cr acked PEEED Fllfaar‘ff’ty?ei‘f QB ”8?'?\7%5 etelt}éng}eesérgﬁrpi , cracked gas streamin

a deacidifying zone to renove a portion of the hydrqogen sulfide to forma
wet Tracked Qgs stousiagthq 6)* siraumnlg staregspitother REQCES YHS streamin a drying
zone to produce a cracked gas stream 20 (6) separating the cracked gas
streamin a @reatchedangewith enetherenpbasliiues of G2 inventiaampsondssafoCprodycingam ( 7)
hydr ogenati ng the pressurized, C2- streamin the hydrogenation zone to
renove gilpeletiyleheGiredrhés proeidgl ahe ptoeepsroodipeiing fier shitiouéldy, tdnsiseing st ream

and (8) routing the C3+ streamto storage or other process unit. O
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, C;
hydrocarbons, and heavier constituents;
2) quenching the raw cracked gas stream in a quenching zone to produce a
quenched, c_racked gas stream;
(3)  compressing the quenched, cracked gas stream in a first compressipn zone to
15  form a pressurized cracked gas stream;
4) deacidifying the pressurized, cracked gas stream in a deacidifying zone to
remove a bortion of the hydrogen sulfide to form a wet cracked gas stream; |
(5) - drying the wet cracked gas stream in a drying zone to broduce a cracked gas
stream,; |
20 6) separating the cracked gas stream in a deethanizer zone to produce a C»-
stream and a Cs+ stream;
(7 hydrogenating the pressurized, C,- stream in the hydrogenation zone to ,

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

(8) routing the C3+ stream to storage or other process unit.

11



11 210105US1 In accordance wi th another enbodi nent of this invention, a
process for producing a dilute ethylene streamand a dilute propyl ene
stream b_??msq)g'lded, t he process conprising (or. optionally, "consisting
essentially of' or "consisting of") the following steps in the order

naned: 5 (1) heating a hydrocarbon feed in a cracking zone to forma raw
cracked gas stream wherein the. raw cracked gas stream conpri ses

hydr ogen, meimhagrerdagee with mocthebamisqdim@® dfylis ovantam e preasss foe arddacing a
constituents; (2) quenching the raw cracked gas streamin a quenching zone

t o pr oddilgte@thylgiRrebad ang hAdkRDbropdertd stueamis pdvidRH, the PRicessSdoRtprisiig (or

quenched, cracked gas streamin a first conpression zone to forma

pressur i, @&aﬁ??’%ﬁﬁgsti%séﬁﬁﬁgm" dr%o&?sgﬁg%f)xﬁmub%g&&@pwmezcﬁéer cracked

gas streamin”a deacl yi ng zone to a portion of the hydrogen

sul fi dengrgleé_orm_a wet cracked gas stream and (5) drying the cracked gas
streamin a’drying zone to produce a cracked gas 15 stream (6)
hydrogenating a portjon of the acetylene in the cracked gas streamin a
hydrdgenat i ogl)zon e3UnE S R nrféﬁfﬁ’é‘eaocré‘é‘é‘ﬂ%ﬂ‘g’t‘?éo VHLKEY gaskediiam (7)
separating the reduced acetyl ene cracked gas streamin a deethani zer zone
to prodaesn;twherein the rewesragked gas sirqapneaneprebeahiciogesy, methene. 2o lpglyocagwnsng t he
C3+ streamto storage or other process unit. In accordance wth anot her
enbodi megthyddocirbbss, and bervicoronsitgmezess for producing a dilute ethyl ene
stream and a dilute propylene streamis provided, the process conprising

(or optionaldy, qGaREINEith®hveeaeRYd gak kiteddh irPd queneRisg $bhd @ pRbducetahe
following steps in the order naned:
quenched, cracked gas stream,;
10 3) compressing the quenched, cracked gas stream in a first compression zone to
form a pressurized cracked gas stream;
(€3] 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 cracked gas stream in a drying zone to produce a cracked gas
15  stream.
(6) hydrogenating a portion of the acetylehe in the cracked gas stream ina
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 sfream and a C3+ stream;
20 (8) routing the C;+ 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:



12 210105US1 (1) Separating a cracked gas streamin a depropani zer zone
to forma C3- stream and a C4+ stream (2) Separating the C3- streamin a
deet hanizgroAage to forma C2- streamand a C3 stream 5 (3) hydrogenating
a portion of the acetylene in the C2- streamin a hydrogenation zone to
produce a dilute ethylene stream and (4) reacting the C3 streamin a MAPD
zone to convert a portion of nethylacetylene and propadi ene to propyl ene
and propane b pr S¢pwetieg# eragkddgas speampyi @deproganizeaaonello fames £sobfeddt s, and
ot her objects, will becone nore apparent to others with ordinary skill in
the art aad h€+rsgeahng this disclosure. Brief Description of Drawings FIG 1.
A di agram show ng an enbodi nent of the process to produce dilute propyl ene
15 and di | ut @2et h\WepRtBtnd S G- stitafl MY RRIRNRYF Afhelth forRf £Crst@emMmE RS of
produci ng cracked gas feed. FIG 3. A diagram show ng anot her enbodi nent of
the proggss,to produce dilute propylene and dilute ethylene with a second
conpression zone. FIG 4. A diagram show ng anot her enbodi ment of the
procgss to produc ilute. 20 ethylepe and dilute_ pr | ene . wi,ith a .

v Soenat i iy ondsBisesidne@orimta o esbdh P etBima A niiolstion
process to g{oduce dilute ethylene. FIG 6. A diagramfor a process to

pr oduce zen¢ grEodics gl dikyte ethylangsteamoaed conpr essi on  zone.

€)) reacting the C; stream in a MAPD zone to convert a portion of

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 diagram showing another embédiment of the process to produce 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 ethylene with a second compression
zone.



13 210105USI FIG 7. A diagramfor a process to produce, dilute ethylene
with a hydrogenation zone before the deethanizer zone. FIG 8. A diagram
for a prasesesyo produce dilute ethylene and dilute propylene with a
depropani zer zone as the first separation. 5 FIG 9. A diagram of a process
to produce propyl ene oxide. FIG 10. A diagramof a process to produce
acrylic acid. FIG 11. A diagramof a process to produce cunene. FIG 12. A
di agr anFK# 7a pr océsdiagramfona psessith praseey dihue ethyEnp@vih 4 IBOrexesaRmPneN OF
THE INVENTION. 15 In a first enbodinment of this invention, a process for
produci ng a di | ut Befoteiit de®harfizer @ams.and a di |l ute propyl ene streamfroma
cracked gas streamis provided as shown in Figure 1. Step (1) is

separ at piggt he cr Q%@Qaﬂ%r §bfo%@é§‘ti) Brddh@@dime efhyRend 8R4 Hamk ?%p_ﬁéﬂ@ QvifiPa t O
produce a C2- streamin line 20 and a. C3+ streamin line 45. The

deet hani zer zone 20 ¢o i se f i tor sufficient to produce the
C2- streamin Iinégpiﬁpaélgchgg&&aﬁg?apgg%%%%aﬁgﬁi ne 45. The C2- stream

conpe{(jli ses hydrogen, nethane, ethane, acetylene and ethylene. The C3+

stream conpri ses C3 hydrocarbons and heavier constituents. The cracked gas
streamin |line 10 conprises hydrogen, mnethane, C2 hydrocarbons, C3

hydr ocaFB®fls, andArbegramrof @dedesy teptoduceprapyiane ®8dgr oduced by any neans
known in the art. 14 210105US1 Step (2) is hydrogenating the C2- stream
in lineFER®10.n a hpdiiggematfiagmocess o gwdhce acrylic acid.

FIG 11. A diagram of a process to produce cumene.
FIG 12. A diagram of a process to produce ethylbenzene.
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 frorﬁ 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 Cs- stream in line 20 and a.Cs+ stream in line 45. The deethanizer zone 15

20 | comprises a fractionator sufficient to produce the C,- stream in line 20 and a C3+ stream in
line 45. The C,- stream comprises hydrogen, methane, ethane, acetylene and ethylene. The
C;+ stream comprises C; hydrocarbons and heavier constituents. The cracked gas stream in
line 10 comprises hydrogen, methane, C, hydrocarbons, C3 hydrocarbons, and heavier °

constituents, and can be produced by any means known in the art.

14 °



remove a portion of the acetylene to produce the dilute ethylene streamin
line 30. Hydrogenation in the hydrogenating zone 25 can be conpl eted by
any meangokzelg] in the art. For exanple, an acetyl ene reactor containing
catal yst can be utilized to hydrogenate a 5 portion of the acetyl ene.
Typically, Goup VIIl netal hydrogenation catalysts are utilized.

Hydr ogenation catal ysts are disclosed in U S. Patent Nunbers 3,679, 762;
4,571, 442; . 81p42) BIFdrogedRBe3BSCo5ea8, i BA¢ 26 jm8Bydragenaton 8¢ eX550

5,520, 550; 5, 5883, 274; 5,698, 752; 5,585, 318; 5,587,348, 6,127,310 and
4,762, Yahoved porbdn Bithe Acaylend &y bdudenbOdinae atheknbytreanefmcliyB0e. Ceneral |y,
t he anbunt of acetylene renmaining in the dilute ethylene streamin line 10

30 is i : i v ani {fea range
o7 6% ByRngnch AR PARAPRH: F SRS b Iy SRS SRk 1

hydr ogenat i-on_zone. 25 i hat ich is.sufficlent . S | a

vl oot EOF Rt A ehelenhroafSr EgnhBing el B b SRR ARIOAAS | e

hydr ogenat j ng .occurs_at tenperature jn a range of about 50F tq about 400F
and St porignof theaceivleng. dypigalhe Gruyolmeigdygiiesnationcatstsete uptized:
CGeneral ly, the anount of ethylene in the dilute ethglene streamin line 30
isin aPi;émg@nat@m catsbysts @O discloserbiod-SePa sy Numebagh 8.679r62:ek 201442 40% t 0 60 %
by weight. The dilute ethylene streamin |ine 30 then can be routed to a

di | ut e d4134yJ36np4,ti28,59615i058,730] 5,4885024) 5,489cdG¢£,520,6 5@ rsef®3, 2Me 6887825 n | i ne
40 including, but not limted to, ethyl benzene. Preferably, 20 the dilute

et hyl eng 58513¢8:M3 587,34876,130 3118 ah@4{789, 935; al of WRithRENEG B iHEUrporattl By
et hyl benzene unit can utilize any process known in the art. For exanple, a

Fri edel F%I@Hes_ G%b%,?gilgtthg&nf)&ﬁ%ffiaeémgﬁe Teﬂ%ﬁﬁgjﬁaf t:_ﬂg %QH%Q“@?%J s%reyfﬁ%ﬂ lipe

Optionally, an effluént gas strea I ne 4 ute et ene

derjyati,ye .unit 35 can.be recycled.to a cracki zone_105 own.l R Figure
PR LA E T Rt i R s G R N R T X
stream can vary widely 0 15 210105US1

ppm by wéight.

The temperature and pressure in the hydrogenation zone 25 is that which is sufficient
to substantiglly 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 ata

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 d.ilute
ethylene stream in line 30 then can be routed to a dilute ethylene derivative unit 35 té
pfoduce different chemicalg in line 40 including, but not-limited to, ethylbenzene. Preferably,

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



dependi ng on the predom nant hydrocarbon feed initially fed to the cracking
zone 105. Typically, the effluent gas stream conprises hydrogen, nethane,
and ot hejgjgsgRty hydrocarbons. Hydrogen and nmet hane may need to be renoved
fromthe Jilute process streamprior to recycle. This renoval can be
acconpl i shed by separation nenbranes, 5 separators, or other equi pnent.
Step (3) is separating the C3+ streamin line 45 in a depropani zer zone 50
t o proddepending@©d th¢ predomimant hydeod@bbanrfdediniiallySed teathe crackingeo®010S. The
depropani zer zone 50 conprises a fractionator sufficient to produce the C3
st ream Tpichlng thb eARnBgacAtredih bemﬁﬁj;ea hlytdivgeSQnethiie, adBothériggum i n 1i ne 55
conpri ses propane, propylene, nethyl acetylene and propadi ene. The 10 anpunt

of prop bt bl | B 1 ; %to
about oHsBy bt Skt el ) B IRl BN I eeont - “he

const it fonpkpliaffeciile. TETERRFR o pRECKELAATRY FtilRT el Ppp ™"

react or zone 60. to renove a portion of methylacetyl ene and propadi ene to
pr odUic eSEPREAQSSH AJtodhes aHPMERe streamin line 62. 15 The hydrogenati on

process for the reduction of MAPD occurs in the MAPD reactor zone 60 can be
conpl et ed by Sepy3hisaeparaingwthe Cor streannint line@Sria aalepsppaniper zene 66 to produce a

nmet hyl acetyl ene and propadi ene rermaining in the dilute propylene streamin
| i ne 62Ck stréaas i lides85 aadppgHayreamen dine 80.THhediepropaniperapyit 80 eomprigeam i n | i ne
62 can be routed to an dilute propylene derivative .20 unit 70 to produce

di ff er eRhctfinkiér SufficRAY{08R6d R the/@] st infilde 53°6ATRI G+ strBin Gh liké 80.PTRPY! ene
streamin line 62 can be routed to a process to produce cunene, propylene

oo o6 B et L 6% YRR, 0 B gocees
BRSBTS o PR St BB o0 ©
weight, preferably, in a range of 85% to 96% by weight. The C4+ stream in line 80
comprises C4 hydrocarbons and heavier hydrocarbon constituents.
Step (4) is reacting the C; 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 rﬁethylacetylene
and propadiene remaining in the dilute propylene stream in line 62 is less than 2 ppm by
weight.
The dilufe propylene stream in line 62. can be routed to an dilute prbpylene 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.



Optionally, the C4+ streamin |line 80 is separated in a debutanizer zone 85
to produce a C4 streamin line 90 and a C5+ streamin line 95. The

debut anbzgroszane 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

hydr ocar bons and heavi er hydrocarbon constituents. Optionally, the C5+
streamin |i GptioBaliy the @t Brgaiminding Pl iviepartadrig azl@h@twgsertzgn@ééémnr@du%@ c5
diolefins streamin |ine 96, a benzene-tol uene-xylenes (BTX): streamin |ine
99, a diGysatapeniiadd@ael 4 OCPRyeast mdain9isn Thenleb@Zniacrdzoae BHedbmprisesat r eam i n
line 94. The treatnent of the C5+ streamin the hydrotreating zone 98 can

be acconpliGhest sHHica tdBR0scdMO ™ strdaml B e 03d-a EQ'stR¥ANRIiGe 95 Thoal ent

nunber 6, 258, 989 di scl oses a hydrotreating zone that can be utilized in

this in | - i r y fer T i s stream
i 11 no SBE B A Sl ApdsBE ORI B BhorY THE (St RBET 4T R SPethete (3% o5
conpri ses . benzene, toluene, and xylenes. The DCPD streamin |line 97

conpri sQ¥IRFH, 8?%%&638&%&‘6?0%%0‘1 RSEYENS6i | streamin line 94 conprises
C8+ hydrocarbons. 15 In a second enbodi nent of the invention, the cracked
gas stream ut Optigaallyathe(re streadn fipe RS isiraataddn grhydetisaingzang 9§ te arrdac by
any process known in the art. A preferred process for producing the

cr acked agaslidtfimsstreas ip liow Poedbeagersholuene-myRnep(BIX). strgampn (ing 99,2 heating a
hydr ocarbon feed in line 100 in a cracking zone 105 to produce a raw

cr acked dggsloptiitadishd (DECPMestdit. inGaeorahd ¥ fudllodl sayanoeinbdf Thededtimehi ne 100
conprises 20 at |east one hydrocarbon selected fromthe group consisting

of et haneneRF IRFEm iR HieARrotRaRL2Ashe 982N LR AccHRNi HNBEAS MBS 9B%nGh | S,
and m xtures thereof. Preferably, a mpjority of * the hydrocarbon feed in
Sy ATl OB S GGG, DYSAAGRANR e Tl
g{ ?gg(r:ni :?1 lité%ﬁgéﬁ\gg%{eﬁggne,ge ?Iginschrp%?artgcf t?y rleifer}gnc%.lOFheH%qugIllrls)/stfeaqirl IirllJ }iilg 96
comprises Cs hydrocarbons, and the BTX stream in line 99 comprises benzene, toluene, and
xylenes. The DCPD stream in line 97 comprises dicyclopentadiene, and the fuel oil stream in
line 94 comprises Cg+ 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 breferr_ed
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  at least one hydrocarbon selected from the group consisting of ethane, propaﬁe, butane,
pentane, naphtha, gas condensates, gas oils, and mixtures thereof. Preferably, a majority of
the hydrocarbon feed in line 100 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



210105US1 radi ant furnace reactors to reduce coking and to reduce the
partial pressure of the hydrocarbon feed, thus increasing ethylene yield.
Radi antfiipgege reactors are disclosed in U S Patent Nunbers 5,151, 158;
4,780, 196; 4,499, 055; 3,274,978; 3,407,789; and 3, 820,955; all of which
are herein incorporated by reference. 5 The raw cracked gas streamin line
110 conpri ses hydrogen, nethane, C2 hydrocarbons, C3 hydrocarbons, and
heavi erradms furnageneastorcanesdatd gokingtrad tavedoeateedrtiphpressire ebibei n | i ne 110
conprises at |east about 10% by wei ght ethyl ene, preferably, at |east about
20% by hwirgddrbet fayd ehes inaveakingsthyleriedelda Baylianafuriaea sdacwboart dBOksdlinwei ght
et hyl ene. For exanple, the raw cracked gas streamin line 110 conpri ses

about 1ytg) paRAHKumbERIsYTH1, IBRF 286,136 400D 3B28,27809813 L7 Roakes 8259yei ght
percent nethane, |ess thah about 1 weight pércent ’acetylene, about 25 to

about 351gp&gﬁh€§ﬁ§%§ﬁﬁm§®&%g§gﬁyrgg%H&LS to about 45 wei ght percent

et hane, “and up percent C3+ hydrocarbons, dependi ng on

the hydrocarbon feed. Step (2).is nching the raw cracked gas streamin
ThEE TS {i’é‘h%fﬁ?cl??& B REan linge} 1D S ipB Rl s e e Gl noked gas
streamin line 120. Typically, the raw cracked gas streamin line 110 is
quenchelydrecaghmrchi h:gﬁszm@rm@dtlvawet eansbtugntyr &cperplbyy thhraphcragked g8 acki ng
reaction substantially stops in order to prevent coking. Generally, the raw
cr ackedstregasindinedd hcomptisaset lehék absutckdidh by wetght ethytoper@tferablyh et lwastaboutt

1100F to substantially stop the <cracking reaction. Preferably, the raw

crac kedz@%ya&digﬂmﬂzyvredei AR thafl pr&fe@B| £dedsd aBout B0Y sightdtlyleme. Forange of
about 85 to about 225 F to formthe quenched cracked gas stream in line

120. Qu .lé']ghé;dﬁ(l/ heciel §§§t?éanfi¥1 lﬁl@)ﬁlg%ggl ri$RABut lnté)ta%ulaf %veigﬁfé%er@éiﬁmpl e,

the raw cracked gas streamin |line 11 e passed.-to a quén boi | er

2N UeReR R SHoNIFE S HSY Bl B LMD PR BRI G AR Mt hod

for coo a I'aw Cracke as eam

acetylene, about 25 to about 35 weight percent ethylene, about 3 to about 45 weight percent
ethane, and up to about 55 weight percent Cs+ 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
cracking 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

18



210105US1 disclosed in U S. Patents 3,407,798; 5,427,655; 3,392,211,
4,3351, 275; and 3,403,722, all herein incorporated by reference. Step (3)
i s conphesfjsigit he quenched, cracked gas streamin line 120 in a first
conpression zone 125 to produce a pressurized, cracked gas streamin |ine
130. The pressure 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 congrsclkesd mtU SeBatente 3098 AR, 655 Gr39281Y; 43351, 2npnd3.403,.7%ha@kn in t he
art can be utilized. Step (4) is deacidifying the pressurized, cracked gas

st ream héreld in€orp3ftddbyarefdd@mel di fyi ng zone 135 to renmpve a portion of the
hydr ogen sul fide and carbon dioxide to 10 forma wet cracked gas streamin

i ne- 140. Ge foRnl i ; a hydrogen
STt 1 do cone e (Dis cdrifrelifle 6 AEARA-ARRRE R Tcmih e 140in s B NVCIT 09

range of 25 to 100 b ight. Cenerall th I m has
e ar boroRaesRpheonfzR R raien b EREL Tricksd S RSSO, ISRRERC
hydr ogen _sul fide can be renoved |n.the deacidifyi Z0 135 by an ans
known i AT ﬁﬁ@r%ﬁsvtlzego?ra@seﬁérﬁﬁﬁ gtreaqs nging; 1o Frange B 2ol SR iAsBt 61K can
be used to renove hydrogen sul fide and carbon dioxide. Step (5) is drying
t he wet peigadkedirgzsmprassignzpre 135eompises & leastiend gag coBPECSINS ATY 238r oduce t he
cracked gas streamin line 150. Generally, the water content of the cracked

gas st cempressorlknoen iibtheiast canfokiutiliestt | y dry to prevent downstream
operational problenms. 20 Preferably, the water content of the cracked gas

streamin |i BeplaPisideadi@Fpink AR préfuRR, Biackedd 8 RirearPiny 1ifg130Nin@r i ng zone
145 can be acconplished by any neans known in the art. For exanple,

mol ecul aéac%iﬂ)fnﬁ% ?cﬁfeéslfgg@ regl‘?odfg ﬂdrﬁ&gof tHe hidBYE WAEE! aldd @ dnNEoMBL (oo acked

gas stream.|

10  form a wet cracked gas stream in lihe 140. Generally, the 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 the 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\‘/ent 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, molecular sieve beds can be utilized to remove water from the wet cracked gas

stream in line 140.
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210105US1 In a third enbodi nent of this invention, a process for producing
a dilute ethylene streamand dilute propylene streamfroma cracked gas
stream b$oysegided as shown in Figure 3. Step (1) is separating the
cracked gas streamin line 155 in a deethani zer zone 160 to 5 produce a
C2- streamin line 165 and a C3+ streamin |line 200. The deethani zer zone
160 conprises a fractionator sufficient to produce the C2- streamin |line
165 and a C3in gthiskembadimeintred thie nveltien, @procsss foa prasiucpgiashiuitestbiylengen,

nmet hane, ethane, acetylene and ethylene. The C3+ stream conprises C3

hydr ocastpeuns ahdilie proipglene sfédnh fro@nd SracKeldeas 6t2dam B peovipedassshogntin Eigize
streamin line 165 in a second conpression zone 170 10 to produce a
pressurihzed, C2- streamin line 175. The pressure of the pressurized, C2-
.stream in Iine 175 is in a range of about 150 to about 650 psig,

preferably, %)a(li)%@géargtmrgztgg 8;a%k$d5 ?as &Ré&g in | -mee &5 %%n&eﬁl%g}%refoﬁfquﬂ ggne 170

conprlses a ga onpressor known
int can _be ut|I t e 3) is h dro ressu ed C2-
St r e PR oty i Ths a6 Sgabals %ﬁtreai% gf@séllhpgiefﬁgﬁwgg %86 360 on of
the acetylene to produce the dilute ethylene streamin line 185. The
hydr ogeR@mpiyes adrrstiomton syificientdaproduce fhedur sitranyindesdi6Sised ailntsheamiin st
enbodi ment. Cenerally, the anmount of ethylene in the dilute ethylene

st ream line RO eTHBEG,-isgream camprisesdsy dofgenjrnethai®) ethhne, abaiylené 6884 &hylant. ghtie
preferably, 40%to 60 % by weight. The dilute 20 ethyl ene streamin line

185 t he; ¢ sffedd@ corapti ﬁﬂdg(h?@x@_cﬁﬁbbyg &ndHieayleebdhstentéat i ve unit 190 to
produce different chemcals in line 195 including, but not limted to,

et hyl benzene Ste ytgeglcb Ep?essﬁ% Iy @ggtrg@fé 3‘?’@%‘% }/@5 Ay sﬁcé%nz%ogngaréﬁﬁm%ﬁg 196

dllute ethyl rivative unit In the first
e g A PR, TS AT, P MR B
Figure 12n 11r12e017% is in a range of about 150 to about 650 psig, preferably, in a range of 200 to 650
psig. The second compression 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 f)roduce the dilute ethylene stream in line
185. The hydrogenation zone 180 is the same as pfeviously 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 eftfluent gas stream in line 191 from the

dilute ethylene derivative unit 190 can be recycled to a cracking zone 105 in Figure 2.
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210105US1 Step (4) is separating the C3+ streamin line 200 in a
depropani zer zone 205 to produce a C3 streamin line 210 and a C4+ stream
in lines2gfkysUde depropani zer zone 205 and the C3 stream and the CA4+
stream are the sanme as previously described in the first enbodinent. 5
Step (5) is reacting the C3 streamin line 210 in a MAPD reactor zone 215
to renove a portion of nethylacetyl ene and propadi ene to produce the

di | ut e propySeap(43isrseparating the G+ 3trFam fthkna\2MDnraedeprapanizenzong 285 i t he sane
as MAPD reactor zone 60 previously described in the first enbodi nent. The
di | ute prauyt 8108 sGtde anine2 10hadsa0R- Akaprialino235y Theslepiopatizérzont RS f i r st
enbodi nent. 10 The dilute propylene streamin line 217 then can be routed
to a di by eheREOREANAA HHEE |V @feh¥Cart el saf Bs bRvSIRAUEScritidifig HiRMirsdi | ute
propyl ene derivatives in line 230. The. dilute propylene derivative unit
225 is the sane. as dilute propylene derivative unit 70 previously
describgglpﬁnFWé first enbodinent. Optionally, the C4+ streamin |line 235
is separated jn a debutanizer zone 240 tq_ .15 uce a 4 eamin |ine
245 3nd a 5 SR GLETFINNE i pdtsamh maéﬂﬂtl%l\%ﬁsiﬁaﬁ@rme fg)WerF‘%%aa
fractionator sufficient to produce the C4 streamin |line 245 and a C5+

st r eam ipartionjod enepindaceTenechald prepadicae to preducihe dildtetpmepytmesstneamim ine | i ne 245
and the C5+ streamin line 250 are the same as previously described in the
first egbdditeeViAPDQehditonzadne\2]15tidithe Carhe as MYEIPD ir¢actar zen@@Dpresiouslgalesdibed a
hydrotreating zone 255 to 20 produce a C5 diolefins streamin |line 256, a

BTX st r @pfReiffist dniddaReht. Pheldifth slopgiRAR stheahd Rehe At ashévidusip@dscabdd int r eam
in line 254. The hydrotreating zone 255, the C5 diolefins streamin 1|ine

256, thﬁé%ﬁééﬁﬁéﬁﬁ%+@ | ine 257, and the DCPD streamin |ine 258 and the
fuel oil streamin Tine 254 are the sane as previously described in the

Fir ?(5 enbodi ‘The tdilut%::Ipropzyjfeonje':Ostr’rE:JaSn]i in line 217 then can be routed to a dilute propylene
derivative unit 225 to produce different dilute propylene derivatives in line 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-t0
15  produce alC4 stream in line 245 and a Cs+ stream in line 250. The debutanizer-zone 240
comprises .a fractionator sufficient to produce the C4 stream in line 245 and a Cs+ stream in
line 250. The debutanizer zone 240 and the C4 stream in line 24S and the Cs+ stream in line
250 are the same as previously described in the first embodiment.
Optionally, the.C5+ stream in line 250 is treafed 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 2585, 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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In a fourth enbodi nent of this invention, a process for producing a dilute
ethyl ene and dilute propylene streamfroma cracked gas streamis provided
as showQ“Hb§ﬂg»we 4. Step (1) is hydrogenating the cracked gas streamin
line 260 in a hydrogenation zone 265 to renpove a portion of the acetyl ene
to produce a reduced acetyl ene cracked gas stream5 in line 270. The

hydr ogenati on zone 265 is the sane as previously described in the first
embodi ment . S efourth ermsodimpatrofithia gnviehdorn, adueesds é@@t@dueime achilutskeshlylgess st ream
inline 270 in a deethanizer zone 275 to produce the dilute ethyl ene

st r eam iand Hilie p2&1ardtraaridronsh cadked gas stredir iI29ovidéthas sivetnaMigiee 4zone 275
conprises a fractionator sufficient to produce the dilute 10 ethyl ene

streamin |i re?2@9iAdréehdingSthé 61%€kéd1gds'sfi€a1ﬁ%5thm 1@%%%%%&&[0#%@ 275,

dilute ethylene Stréeamin |ine 280 and C3+ streamin line 295 are the sane

as pr ev&gg@% % n?ogﬁérpiogt?cﬁ]oftg %&?ylfe tﬁ )ﬂr&ﬂﬁe tamecflgec? H&?ﬂ%ﬁ?&%@ﬁd%%% y, the

anount 0O ene streamin In a range
of a out 0% bout, 60% b r ef er abl % vvel ht. The
o1 oot BRe D, Brairomanan fne 365 b SHBR AU vighel dhRald i O it e

ethylene derivative unit 285 to produce different chemcals in |ine 290

i ncl udi gEtbodimentot |inited to, ethyl benzene. The dilute ethylene
derivative unit 285 is the sanme as dilute ethylene derivative unit 35
previously &epo2) bedparatinghie redused acebydehienaatked @ps stomamd inyline2T0ef &1 uent gas
streamin line 286 fromthe -dilute ethylene derivative unit 285 can be

r ecycl edeétharizet Za6&K 2 TRIt0ZR0duck O difutd-ttBiylete SreadOinJiR2803hdla<C;sepai@atihng t he
C3+ streamin line 295 in a depropanizer zone 300 to produce a C3 stream

in linep 30 §9§n@h@d% $lef &0 373 clohﬂ)?isg@cpfraeﬂbﬁafé? RAFRRAI B rodiRBEnSie the

C3 streamin line 305, and the C4+ streamin line 330 are the sane as

pr eYb Ou%ll&le%@%&éénq (larﬁjI lind fﬁﬂt ad af ¢3r+S§tre§r%q8 (ilm[enigg. TRe d&%ha%g%} 9§n"é%]75, dilute

ethylene stream in line 280 and Cs+ stream in line 295 are the same as previousl_y described
in the first and third embodiments.
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
preduce 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 ethylene derivative unit 285 can be recycled to a cracking zone 105 in Figure 2.
20 Step (3) is separating the Cs+ stream in line 295ina depropanizer zone 300 to
produce a Cs stream in line 305 and a C4+ 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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Step (4) is reacting the C3 streamin line 305 in a MAPD reactor zone 310
to renove a portion of nethyl acetyl ene and propadi ene to produce the
dilute pi@psiie streamin line 312. The MAPD reactor zone 310 and the
dilute propylene streamin line 312 is the sane as previously described in
the first enbodinment. 5 The dilute propylene streamin |line 312 can be
routed to a dilute propylene derivative wunit 320 to produce. different

di | ut e propySepg4iisreacing viesCl streanrGR3ine BOS inla MABDpeaspyrizene31terriemave ge
unit 320 is the sane as previously described in the first and third

enbodi mpattn oPRidtR1adetplend dhel didne €apirodacd thedild@Gpropylarpacanenling a
debut ani zer zone 335 to produce a C4 streamin line 340 and a C5+ stream

in li nes%%hemgpgﬁeuaaﬂ&e&gm%& u?e%ﬁlu%@?x%gp@ﬁé SREnfin RS Yk Qme as

sufficient to produce t streamin | 340 and a Cb+ streamin |ine

345. The_debut ani zer .zone 33 t hg streamin |ine 340, and the C5+
stream ipﬁevll(fuﬁty %ﬁg?begﬂgmehfgrsg%{ﬁ%oﬁ@e%revi ously described in the first and
third enbodi nents. Optignally, the + streamin line 345 is treated in a
hydr ot r eat | néﬁ; dHlutegugpyigye sbrre@auegn%clgt% Ca B BRuSHb IO JiepIoRYlepsger fvea BTX
streamin line 352, a DCPD streamin line 15 353, and a fuel oil streamin
| i ne 354nit 3R thywwdueerdiffetengdiiwapropsene derdvatyesiliog 335 nehegtilugapropylens ne 351,
the BTX streamin line 352, the DCPD streamin line 353, and the fuel oi

st r eam derivdtiva@nid 320 & the tirae aapreviasslpdesdribad irythddsstrand étdrd embddements st
enbodinment. In a fifth enbodiment of this invention, a process for -

produci ng a dptishallyg iyt Ntreamtih $iAEBB0 A8eparafed Gl @ deBiasnisdrz6a6B83$topr ovi ded
as shown in Figure 5. 20 Step (1) is separating the cracked gas streamin

line 30 r(jd[ﬁc@a @L‘?thr%%m\ﬁlg{e %9}?%?18 %(é+tsﬁcarﬂ R HHQ 844 0@26 %eg)hfaﬂ% .E(ghel j3|ge 315 and

a C3+ streamin eet’hani zer zone 3 nprises a

fractionator. sufficient t roduce the < Stream.in,lidne 3 nd a C3+
st r S Fompra tpefosihr IR BREE s BeR HbTY St B alpane,
A O Pl izt Zonkiian (e Lo stohn 2 Tt 350, and the Qe Sahmin Tind 35

are the same as previously described 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 fuél oil stream in
line 354 aré the -same as previously described in the first embodiment.

In a fifth embodiment of this invention, a process for producing a dilute ethylene
s;fream from a cracked gas stréam is provided as shown in Figure 5.

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

C;+ stream comprises C3 hydrocarbons and heavier constituents.



Step (2) is hydrogenating the C2- streamin line 315 in a hydrogenation
zone 320 to renove a portion of the acetylene to produce the dilute
ethylenegtosgagm in line 325. The hydrogenation zone 320 and the dilute
ethyl ene streamin line 325 are the sane as previously described in the
first enbodinment. 5 Cenerally, the amount of ethylene in the dilute
ethylene streamin line 325 is in a range of about 30%to about_ 60% by
wei ght, pref eftem(2) Is iaiegenatng tieksp- siegaghin inpdd Sdp p by drogenatipn @aee 330 team i n
line 325 then can be routed to an dilute ethylene derivative unit 330 to
pr oduce reinbfea pottion o€ thecaabtyldne td produdSthe iddatelethyiene smeamnoiing B25.t Ek t o,

et hyl benzene. The dilute ethylene derivative unit 330 is the sane as

di | ute efylivgenstidheiony 320 ¥&d theidiluR:tB181¢ strédindin lifle 325 arel th€ Shohdast frevibiglpt
enbodi ment. Optionally, an effluent 'gas streamin line 331 fromthe dilute
et hyl en j I j an be recycled to a cracking zone 105 in

Fi gure gkgggkggﬁ?%ﬁhggh?§ﬁﬁﬂﬁg'the C3+ streamin line 310 to storage or to
ot her. process,units. . In a sixth enmhod] t o his inventiof..a.process
Por B bduct ng S P the “Brofpl oS EaR b Biie el Roe R P 5%

provi ded as shown in Figure 6. 15 Step (1) is separating t he cracked gas
st r eam irAngei ofaba 0 toabeEkEeMa by 2eight oprefeadiy +49% o ey weight. Theddlytg i n
line 415 and a C3+ streamin |line 410. The deet hani zer zone 405 conprises
a fract ietmd¢nsrstrsarhfin Ehed2S then pamtieomtddte aGZiluttatimdend derivatres Wwi63¥nid a C3+
streamin line 410. The C2- stream conpri ses hydrogen, nethane, ethane,
acet yl efgoducd diffdrynieheémicilRdn 1163 335 irnchring BuPidt $i@d tedIo natlil berae k) Mhe dfldte
heavi er constituents. 20 Step (2) is conpressing the C2- streamin line 415

in a secHRferUERLARRI Bt 3B0NE tt28meld dHﬁt@%HﬁﬁcF:ezn'é RESHBNInFESS pr@%bisg%r eamin

line 425. "The pressure of the pressurized, - stream in line isin a
rangg of4.ghuk il fd g ARAMUIMER° opriosally Qﬁ?ﬁﬁ%ﬁ@% strbdhn fh 8951 Aim3R0 to 650
psi g. The second conpression zon a conprises~a gas conpressor and

rzil ated d(lalcdyei é%lr;rﬁgr&é derféggvegl?nslt gj)Or?arn%sesrgcryc{(egotm cirarék}n%ezogé EOg ?nnFigSreth. Ilized. 0
Step (3) is routing the C;3+ stream in line 310 to storage or to other process units.
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 decthanizer 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 Cs+ stream in
line 410. The Cz- stream comprises hydrogen, methane, ethane, acetylene and ethylene. The
Cs+ stream compriées C; hydrocarbons and heavier constituents.

20 Step (2) is compressing the C,- stream in line 415 in a second compression zone 420
to produce a pressurized, C,- stream in line 425. The pressure of the pressurized, C»- 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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210105US1 Step (3) is hydrogenating the pressurized C2- streamin |line 425
in a hydrogenation zone 430 to renove a portion of the acetylene to produce
the dil yigosifyl ene streamin line 435.  The hydrogenation zone 430 is the
sane as previously described in the first enbodinent. 5 Generally, the
anount of ethylene in the dilute ethylene streamin line 435 is in a range
of about 30%to about 60% by weight, preferably, 40%to 60 % by wei ght. The
dilute et hyBeepd3kishgdiogemtingrike preSutinethCe stredre in boe €25 inxa hydrelenatien

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

i ncl udi pghe 430tto Rahove dpdrédn bOthe atdtyleherzmoeuce Theditiitt vthglenektigdne itEline
derivative unit 440 is the sane as dilute ethylene derivative unit 35

previ oughy R KeRoInBEsh Jdhel430 i§f’hg%am@prlqmlﬁa&-de@rbwwhbﬁrstan ef f | uent

gas streamin Iine 441 fromthe ilute ethylene derivative unit 440 can be
recyclegmB mgwﬁ{acking zone 105 in Figure 2. Step (4) is routing the C3+
streaminTine 410 to storage or to other process units. In a seventh

enbodi nent of, this invention, rocess for producing a dil . ethyl ene

st ream from SeRFALYdlF YAQuL of giiieng ‘%ﬁ‘ﬁ@?laﬁﬁtl&ge%ﬁ%milﬂﬂﬁf’ 3%? 5183 15 Step
(1) is hydro?enating the cracked gas streamin line 500 in a hydrogenation
zone 50Bee of b Ie7odo pboutit8bo byt weight, eaderablyné0%do 6P &elby: aveight.c e didute

acetyl ene cracked gas stream in line 510. The hydrogenati on zone 505 is

t he samethglengstesanoinding 4383hern draceirouteth @ 4 didtte athglent Henihtivninodidd@ns . St ep
(2) is separating the reduced acetyl ene cracked gas streamin line 510 in a

20 deet prydueediffernectehiicdl9indliniusant|i@ing] Budhe: ihitvd ) eth§ibefadie] The dilige 525
and a C3+ streamin |ine 520. The deet hani zer zone 515 conprises a

fracti og@yRhe §eakict Fﬁ'ift 4&0%%55{595#&8@% cnﬁltéjéthgﬁeﬁe Attt gS Pe%mdsgt line 525

and a C3+ streamin |Ine he deet hanizer zone 515, dilpte hyl ene

str ﬁflmb'g%chbaae 1{1&%@5 gfasp grpg%cﬁgl%h{ m(;ngg)lé,i a%eeff':l'ge%t %5sest}egr% RATE 431 FRLEHLous! y.

descri

dilute ethylene derivative unit 440 can be recycled to a cracking zone 105 in Figure 2

Step (4) is routing the C3+ 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 510; The hydrogenation zone 505 is the same as previously described in the first and
third embodimént.

Sfep (2) is separating the reducéd acetylene cracked gas streém inline 510 in a

20  deethanizer zone 515 to produce the dilute ethylene sfream in line 525 and a C;+ 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 5185, dilpte
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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210105US1 Generally, the anount of ethylene in the dilute ethylene stream
inline 525 is in a range of about 30%to about 60% by wei ght, preferably,
40% to 69pPhsbpgiwei ght. The dilute ethylene streamin line 525 then can be
routed to an dilute ethylene derivative unit 530 to produce different
chemcals in line 535 including, but not limted to, ethylbenzene. 5
Optionally, an effluent gas streamin line 531 can be recycled back to a
cracki ng zon&en@slly.shoamount ofethyleae 2n the dilntechtltydenemtisamiin line 529 isyhene. The
dilute ethylene derivative unit 530 is the sane as dilute ethyl ene

deri vat range bhhboud 0% t0\abOWH0Ys Bieseighh) eefbrablyng0%ito 50 YebhodighenThe &lwp ( 3)
is routing the C3+ streamin line 520 to storage or to other process units.

I'n an eip@hihe SHOANIRR 528 (hidia HePYGRY kP difutPERGRAS déVatiRe AHHGBOE, @ dil ute
ethylene 10 stream and dilute propylene streamis provided as in Figure 8.

S 1) i , i . . Cf . i.n-l i i d i
sonesob e FRAALAG IS Ch RESR AR R OB LA RSB0 be BB, (P PP 52,

The depropanizer zgne 805 conprjses ..a fractio or. sufficient to produce
The £5 CRfpefi m Eiurnass sty bar T3t e b asrelon pork ek Gt ErrredB’ o r eam
in line 810 conprises hydrogen, methane, ethane, ethylene, 15 acetyl ene,

pr opaneshqyombigwre 2 tawrddpce morg dibre ctiiengr Shadildn ét.hykllaﬁé dervaitye usft S\éPéfpyl ene
in the C3 - streamin line 810 is in a range of about 1%to about 32% by
wei ght , therseferaaldilyte ethylene dedmaeveaitBBYpredoddydésgribed ighbe fifshemBddingnt.eam i n

| i ne 845 conprises C4 hydrocarbons and heavier constituents. Step (2) is

separ ating t BepE3yissdutBiithé O+ birnBihQiner520 16l e@tdpanl &esth&itecdsd bnitdd produce
20 a C2- streamin line 820 and a C3 streamin |ine 890. The deet hani zer

zone 815 CONY hS&snik enfbro@ﬁﬁérll? BPIh?sgiggéﬁthohgé Ef&%eés%npﬁx‘aéﬁ’&ﬁg 5 Bffutt2thydgeeam in

line 820 and a C3"streamin line - stream conpri ses hydrogen,

et fiane., SLNANEL BE SR BRE AT WSS in FifndE Stream comprises C3

hydrocarbons.
Step (1) is separating the cracked gas stream in line 800 in a depropanizer zone 805 to
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 in
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) is separating the Cs- stream in line 810 in é deethanizer zone 815 to produce

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 C; hydrocarbons.
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210105US1  Step (3) is hydrogenating the C2- streamin line 820 in a
hydr ogenati on zone 825 to renove a portion of the acetylene to produce the
dilute eyhydsgng streamin line 830. The hydrogenating zone 825 is the sane
as previously described in the first enbodi nent. GCenerally, the anount of
ethylene in the dilute ethylene streamin line 830 is in a 5 range of about
30% to about 60% by weight, preferably, 40%to 60 % by weight. The dilute
et hyl ene st r &en (3n1d iydeoggaatingtbe Coagirepm indine 830 iva hydragdnatien zangyi28iie
derivative unit 835 to produce different chemcals in |ine 840 including,
but not réhéevd £portion oftheycaigRznie Reprodine the Hiliite etigldny lseeen deline&30. Viheuni t 835
is the sane as dilute ethylene derivative unit 35 previously described in

the firggg ingezehe 85PN das REVISEY HQREbARS (B fiftBbMimeRe 836 from
the 10 dilute ethylene derivative unit 835 can be recycled to a cracking
11

zone 105 as %]e% kgthg iﬁ%l%[lgt of%tl{ %netlg?rreocflﬁlqﬁébh?;ﬁe %‘Iﬁ@&%hﬁing%h?gsremeat hyl ene.

Step (4) is reacti streamin l1ne reac zone 895

to renove a _porti of met hyl acetyl ene an r.apadi to proodyce .the

di 1 ute. BRI aheSlreRAboH HPhEY SEns e R P laeicl e b b ss 1BR i
dilute propylene in line 900 are previously 15 described in the first
enbodi metylengisirean intine $3bihon earcbestontedrip n dilpigetibmerdgarattgingS3pdot ed to a
di lute propylene derivative unit 905 to produce different dilute propyl ene
deri vat ipvehice diffdarere cBdDicalbhe lidé 840 mcludingp pliteroe lideted va@ tethyébenrérte. PDSdilget he
sanme as dilute propylene derivative unit 70 previously described in the

first eghgiineRRlivatdR JaRig38Nathe¥amt A8 difute eflylcpe Metivative MBIt B4 préviosepar ated in
a debutani'zer zone 850 to produce a C4 streamin |line 855 and a C5+ stream

inline dgécgi'bﬁae- h'gﬁlg ?QHteﬁﬂJioZlﬁ'ﬁcir&.O Qﬁaééggléyﬁ %H%ei?gasasnfeﬁrﬁ% iiﬁ?@i@frcé%gﬁé i‘r(r:]ieent

to produce t streamin line treamin I ne

11 ndd "5l £ AN e bp STl 0 B Rmen s B AFIERT 27

0
2 for the production of more dilute ethylene.

Step (4) is reacting the Cj 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 previbusly
described in the first embodiment.

20 Optionally, the C4+ stream in line 84S is sepaiated in a debutanizer zone 850 to
produce a Cg4 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+ stream in
line 860. The debutanizer zone 850 and the C4 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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210105US1 Optionally, the C5+ streamin line 860 is treated in a
hydrotreati ng zone 865 to produce a C5 diolefins streamin |ine 870, a BTX
stream bhhg| rﬂfsh875, a DCPD streamin line 880, and a fuel oil streamin
line 885. T ydrotreating zone 865, the C5 diolefins streamin |ine 870,
the BTX streamin line 875, the DCPD streamin line 880 and the fuel oil
streamin 5 line 885 are the sane as previously described in the first
enmbodi ment . | @ptinoalhye thedSpetteamfin ling §60 isvenataddn a hydetreatingrepne 865t nent ,

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

can be paiducoadsdididtimistrean in hige 870, aBTX biidantin lirel875) a BHORD irednh in line
enbodi nents to yield one continuous process for producing the dilute

et hyl engggt 20865, IRCOloRIROStkMRM, Can
be con‘m%ﬁg %gam\?\nat léeiféta{nhtelr?l l{hﬁé%@?l ?Pﬁhgrgtﬁﬁgﬂgrg&geventh en{}ggll ment to yield

one cont.in for I t r

anot hor 148 SZ0NEBTEiaih ik 835, it BERR Frh 4 lﬁiye%‘gﬁé@@%e%%w?ﬁﬂeﬁ*ﬂn
enbodi ment reviously descri routed _to an | benzene process.
Process&ge 88 BW&E%%“%%WFH@HQ&%%SC“Q?@ rb‘ﬁ%ér%gmo W% 'S patent numbers
5,602, 290; 5, 880, 320; 5, 856, 607; 6,252,126; all of 15 which are herein

i ncor por at ed Ibgnath¢reaspest ef thﬂmlnémwpl @eéﬁcqmmembprin@em hehigh pigvidegghy| ene
streamto produce ethyl benzene is shown in Figure 12. Step (1) conprises
react i ngrefergéd proeessbliptogneing theeaackied ghs steear308n bé cdmbindgbwtb eghershe Bwm i n

line 1305 in an al kylation reactor zone 1310 to form an ethyl benzene rich

stream thigd) fburtle ahd ¥eht EMBointnts6 §7edNEnd EsilinGblisebrdsIfdripp@lutihlIheditiei ses
benzene and ethylbenzene The reacting can be acconplished by any neans

o ooR e S 8RSk gAMb SRl e TS,
suc t110 as w"%che%Merb @R %h SiX Io'% Sevath rgod1men%§o yield one continuous process for
producing the dilute ethylene stream.

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
sfreaﬁ in line 1305 in an alkylatioﬁ reactor zone 1310 to form aﬁ ethylbenzene rich stream,

20 line 1315. The ethylbenzene rich stream in line 1315 comprises 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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210105US1 Step (2) conprises separating the ethyl benzene rich streamin
line 1315 in a ethyl benzene separation zone 1320 to form a separations

tail gasshf@yyg; n |ine 1325, an ethyl benzene streamin line 1330, a
diethylgenzene and pol yet hyl enebenzene streamin line 1335, and a
separati on benzene recycle streamin |ine 1340. Separating can be
acconplished 5 by any neans know in the art. CGenerally the separating in

t he et hyl benStape23 epaprates scpazoimg theethplbeszse ach beeen indire ¥31&dw aonat or. Step
(3) conprises reacting a portion of the separation benzene recycle stream
in 1ineethifistizdne sepdrit@iisank)320 tarieaeparatidngildsd4fedm irpliRdl82s, an
ethylbenzene rich streamin line 1315 The reacting can be acconplished by
any ireag o ekl Ahd 13300 dRARTBBend 10 iy IRIERLENIChY slanf RIKRY L1 NG
ethylene ? enzene IS greater t an 99% e catal ysts use are

zeolite ed.cat al such as TRA-1 o

¥ zeol #2?%3%856%&5 MR e Bl G R4 n 3 SefiRring S b REpBHITRES e
separatlon benzene recycle stream, in line 1340 to e conbined, with the
benzene b¥ ARE HifaRKNov it thear. Gegerally Hissepuptingindhe chylbepgene sepAsionghne ¢ he
dilute propyl ene stream produced in the enbodinents described is routed to
a propyP@meﬂﬁ%w@@aﬁﬁmééﬁgﬂomﬁ@eesses to produce propylene oxide product
are disclosed in U 'S. Patent 3,849,451, herein incorporated by reference.
An exanpl e ofStdphB¥cqanmises seactinga pseisn ol éhef sepdratiomberztmecyde stteawninilineFi gur e
9. Step (1) conprises reacting a dilute ethylene streamin line 1000 and a

benzene 1340 #f 4 @a¥hlklatih§ Bealfff 20011343 t@%gmdub@ﬂxi EIRGIbeRAGkE Oich 206en 04 to form
an ethyl benzene streamin line 1015. The ethyl benzene reactor zone 1010

conpr ' S??bﬁ? g‘?;%? a%nﬁg%rpﬁr@&{]coﬁlg 1%He|%'b§ PeanP ki &%%&Qﬁneﬁ&y&%ﬁeﬂﬁ stream

in line ypi C Ene Zone conprises”an
Slr Eﬁj 22\ Ise gﬁtLeaCiﬁQ%‘{?gi%‘gHilF ?,/ol ‘%1}[1 g&%grgealgtfgera’ter @9"; e‘?ﬁé &} | lyas %gena?ret 0 |
zeolite based catalysts such as the Washington Group’ TRA-1 or Lummus’ Y-zeolite based
-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 pfoduce
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) compriees reacting a dilute ethylene etream in line 1000 and a beniene

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

ethylbenzene and other products.



210105US1 Step (2) conprises oxidizing the ethyl benzene streamin |ine
1015 with air in line 1021 in an EB oxidation zone 1020 to form an

et hyl benzgngwydr oper oxi de (EBHP) stream in line 1025 conprising

. C6H5CH( CH3) OOH. Oxi dation of the ethyl benzene streamin line 1015 can be
acconpl i shed by any nmeans know in the art. The tenperature and pressure in
the 5 EB oxidation zone 1020 is that which is sufficient to substantially
oxi di ze the &tdpyRheompnires okididingithe dythengensfstneabliy ling h@lowithairimhnoccurs at
a tenperature in the range of about 130 C to about 160 C and at a pressure
in the ne2pm 4f ERbRidhtiddzd 102000 &lamikn &lyibaizane ISidepperdide HBHPperameact i ng
the EBHP streamin line 1025 and a dilute propylene streamin line 1023 in

a_propyienge ARBdodHsaR CRNEHCH, RIOMADxidERBh 8f e QWIS RYdEm R [int r eam i n
line 1035 conprigﬁﬁgkggHé%ﬂagﬂ E%?%ylbeﬁzyl alcoﬁgﬁﬁtNBAg, C6H5CH€CH3)CH.

The reaghi t J i pe | | S, .

oo b o Petee iR ol b Db R B E R B B0 Sd Bressureinghe
in the opyl ene epoxjdati on zone 1030.is that which i 5 gufficient to
oact BB RGBSl Setdicismb sy Brveran S e b SRS e o
propyl ene oxide stream Preferably, the reaction occurs at a tenperature in
a rangeirofingi§t Préforably, theadyadation2@c\@s aralteatperatye és hgrrangerpfabeetngd °6f about

140 psia to about 700 psia. The reaction in the propyl ene epoxidation zone

can be arauplé6redndyt Apt¥ssiRANThERRAYE bMabole40 psik to SBRNEE@psiN., the reaction
of the EBHP streamin line 1025 and the dilute propylene stream 20 in |line

1023 is acco i i . Iy st LUk |

conpri ses se§§%§?P§g“@ﬁ%9gﬁ%%%gh%gggyfghgﬂégvﬁﬁ'g?ségﬁkﬁﬂu?ﬁﬁggT%éé in a
product separ at or Sne 1040.to forma tail s streamin |ine 10&5, a

Fesi due SEHL ininel (iR = Piopyiene spRXpiny e 46 TBANdEPST HIARIFRE P 1080, a
‘MBA/ acet ophone(ACP) streamin |ine 1055, and an ethyl benzene recycle

st r&&m piseam Heli 5 comerising dubls0 sedmethy henzd glcohola®yB4), $5HsCH(CH3)OH.

The reaction that occurs in the propylene epoxidation zone is:

CsHsCH(CH3)OOH + C3Hg — C3H¢O + C¢HsCH(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. Generaliy, the reaction of the EBHP stream in line 1025 and the dilute propylene -stream
20  inline 1023 is accomplished using a molybdenum cafalyst 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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210105US1 conprises equi pment sufficient to produce the tail gas streamin
line 1045, a residue stream in line 1050, a raw propyl ene oxide streamin
line 108Qqg1®ik@ MBA/ACP streamin line "1055. The ethyl benzene recycle
streamin }I ne 1046 is recycled back to be conbined with the ethyl benzene
streamin |line 1015. Cenerally, the product separation zone conprises at

| east 5 one fractionator. The MBA/ACP streamin |ine 1055 conpri ses .
C6H5 CH( Chipikesanqdipn@aHSEOCKSt to Preducaithe g gassrmam indmed0éP\d residuasittapr opane.
The residue streamin line 1050 typically conprises benzoic acid,

napht hem Gn@co3h, aadanel phpFVane loxeGaois i GHP 0080 and SMIBA(AQP stegapt indaf®
separating the raw propyl ene oxide streamin a propyl ene oxide separations

zone- 10%‘655.%1%% 1§ed§gx%0&fhﬂést%x% e 1038V Rc)dIEbakR 93 b&BSmBied WRHthd | €S

10 streamin [in e separation of the raw propylene oxide in |ine

1080 to form an inpur.it.ie ream {,n 1090 and a_ propyl ene oxide streamin
1095 caﬁllﬁ’ibe%%rﬁﬁﬁ%ﬁghnﬁgoﬁﬁn Qﬁ,stﬁﬁ%(vﬁc.slgp?ﬁéorg%@r{ec " é’f)lsfsét?%(sjtrrpri ses
reacting the WVBA/ACP streamin |line 1055 in a styrene r oductj on and

separ at 08 fragtirnaiqye bhe MBAIAGEsteayyia dwe 053 somprises ﬁqlésqu@%l,{s)QHf W stream
in 15 line 1070, and a wastewater-streamin |ine 1075. The reactions that
occur i €sHs€OEHsr die tah grsieomipoisesamdpensaanslifiropangofbe 138Nespgm inbng he
followi ng: C6HS5COCH3 + H2 - CEHS5CHCH3OH CBH5CHCH3CH -- C6HsCH=CH2 + H20
The st ynese typicadlycomprisartédnsdpacid] naphtheaiercid) 6id benvit osgasicaguipouadd.
sufficient to produce 20 the styrene streamin tine 1065, the fuel stream

in line 1070,5i@n@d) thapMas sanadtiig thé FRAPopPlent bXide 40dam inl NpRdpPlehesxiaspect of
this invention'the acrylic acidis produced. Processes to produce acrylic

acid ar geﬁ%aitfd@%gge 168540 Pornfh GRS 1eRe d8ite 384 il RS 24 hn ifblrifds Which are

herei n

10  stream in line 1090. The separation of the raw propylene oxide in line 1080 to form 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 1055 in a styrene
production and separation zone 1060 to form a styrene stream in line 1065, a fuel stréam 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:

C¢HsCOCH; + H; . C¢HsCHCH;OH
C¢HsCHCH3;0H — C¢HsCH=CH, + H,O
The styrene production and sebaration zone 1060 comprise§ 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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210105US1 incorporated by reference. An exanple of this process conprises
the following steps as shown in Figure 10. Step (1) conprises oxidizing a
dilute piopsene in line 1105 with air in line 1110 in an oxidation
reactor zone 1120 to produce a vent gas streamin line 1115 and an aqueous
S5 acrylic acid streamin line 1125. The oxidizing of the dilute propylene
conprises the following reactive steps. (1) C3H6 + 02 -p CH2CHCHO + H20
(2) CH2OMoHDrated/Py peferenccHRTRIGOIPIe D thisproosss ¢amposesrtbatallowingsiepsssnpr i ses
equi pnment sufficient to produce the vent gas streamin |ine 1115 and the
aqueous shewiy In Eigagi Id. stream in 1125. For exanple, the oxidation reactor
zone conprises at |least one multi-tubular reactor. For exanple, reaction

step (1) cangpg (1§e&ﬁaﬁ4ésetaﬁﬁizlﬁgaauge pfnt}?ylé&en%e qw%tthatrqlb%@nrmct or

usi ng catal ysts conprising nolybdenum and at | east one el enent sel ected

fromth I t of

about 368 SRR iBNt fun' @203k pHBucl Yo ta} &?&P&%@clﬁ‘*ﬁ&;@@é@%ﬁ%hed by a
mul t | -tubul.ar reactor. usin alysts c i.sin bdenun1an vanadlum
oxi d tacrahfé Shgeietis Mo dhe s¥shang of b oilbemsoidee CRMPESYSY

separatln the aqueous acrylic acid streamin line 1125 in a recovery and
puri fi céelfoming sepstivageps o produce an acrylic acid streamin line 1135 and a
m xed acid/ester 20 waste streamin line 1140. The m xed aci d/ ester waste
streamin |ip 114QHg ey +sEH,HCEQ +ihOm ¢ acid, acetic acid, propionic
acid, acrylic acid and ethyl acetate. The recovery and purification zone

conprlses prQstsc&qumﬂnaou-%u}i+¢cggﬂa€®c&qoduce the acrylic acid stream
inline 1135 and a m xed acid/ester streamin line 1140. Typically, the

recovery and purification zone conprises at |east one fractionator. 32 0O
210105Us1

10 The oxidation reactor zone comprises equipment sufficient to produce the vent gas stream in
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 rﬂixed acid/ester

20  waste stream in line 1140. The mixed acid/ester waste 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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I n anot her aspect of this invention, the dilute propylene streamis
utilized as a feedstock to produce cunene. Processes to produce cunene are
di scl osegyjg3j¢1S Patent nunbers 5,081,323 and 5, 149,894; all of which are
herein incorporated by reference. An exanple of this process involves the
foll owm ng process steps as shown in Figure 11. 5 Step (1) conprises
reacting a dilute propylene streamin line 1200 with a benzene feed stream
in line 1205In ancghatiabprceopthisppl@nienathk dilateippopyloeestre@hds vigizededace a raw
cunmene streamin line 1215. This step can be acconplished by any neans
know i nfdelistoék to proli®e cuené.SPaRERES0l pRgdich @umake ardriisetossd 8ANS Patédtne 1215
in a cunene separations zone 1220 to produce a heavies streamin |ine

1240; th&nswg%[tﬁ;l%tz@%amsi,1&9!8i9aea1it315\9hicﬁlaﬂeqleaﬂéiﬁmﬁvﬁo-ra@@%gpaeém@m! n line
1270, and a benzene streamin line 1280. Separating can be acconplished by

any nmeans. know.i,n the art. A portion.of th nzen r.eam i ine. 1280
o bo- PREyOR St oS entts T PR b5 SEPEELROIERITH ne 1208,

Step_(3) is reacting the benzene streamin |line 1280 the

di propyl - ben2Ehd 1 ¢qmaprises rerciingad 9 §ramy e sireaa 4 ﬁ@ﬁ ﬁh%o‘ﬁlfth gheAzsRe z0ne
1290 to forma transal kyl ated cunene-rich 15 streamin line 1260. Step (4)

i s sepaiesdistigam pelipng niaydilatepropylaenakylaton zened2df it prodhes a mEocymenehe
cunmene separations zone 1220 to produce the cunene streamin |line 1250, the
heavi es sts¢aneantineg 12151 AdislsPeflcantbeacquoplzhed by agameans kriomeinkB8at. t he benzene
streamin line 1280, and the  dipropyl-benzene streamin |ine 1270. A

portion of tReplengessrsidBetdwiclimar steh@Pindal 129530 acBhEsd &partigngonbi ned
in the benzene feed streamin line 1205. Optionally, the propane streamin

b5, 2 R R0 N ot it o 2

10  dipropyl-benzene stream in line 1270, 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 dipfopyl-benzene stream

in line 1270 in a transalkylation reactor zone 1290 to form a transalkylated cumene-rich
15  stream in line 1260.

Step (4) is separating the transalkylated cumene rich stream in line 1260 in the
cumene sei)arations 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
diprobyl-benzene stream in line 1270. A portion of the benzene sfream in line 1280 can be

20  recycled and combined in the benzene feed stream in line 120S.
Optionally, the propane stream in line 1230 can be recycled back to the cracking zone

105 shown in Figure 2.
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1. A process for producing a dilute ethylene streamand a dil ute propyl ene
streamfroma cracked gas stream said process conprising the follow ng
steps i4dipsugider nanmed: (1) separating said cracked gas streamin a

deet hani zer zone to produce a C2 - 5 stream and a C3+ stream (2).

hydr ogenati ng said C2- streamin a hydrogenation zone to renove a portion
of the acetylene to produce said dilute ethylene stream (3) separating
sai d C3+ str EHAT WHIGIEES 6latdMidel ISone to produce a C3 stream and a C4+
stream and 10 (4) reacting said C3 streamin a MAPD reactor- zone to
convertia popatpgredesofor prdiutitigacditutt ehgleas strqunhopadla ditete tpeonylamestrears fiamda
propane to produce said dilute propylene stream 2. A process according to

claim 1&&{%@3 SEQIR s ﬂ}sce%%%ﬁgﬁé&g tHeFbBoh skips @RiReldid@ nafRBUt ani zer

zone to pro a 4 stream an stream 15°3. A process according to
claiml further conpri.sing.passi sai d dil . o_a dilute
et hyl ene dertvati VRARNPE .S%Q.Cr%iﬁér]g%sesgrsegrgéggtg ?trlllg&? %IJ %rﬁgit%%%g\gée? g?n sai d
dilute ethylene derivative unit produces ethylbenzene. 5. A process

accor di $EFainand &b 1R t her conpri si ng passing said dilute propyl ene 20
streamto a dilute propyl ene derivative unit. 6. A process according to
claim5 wher@)n shydioghnating sgid dpy Iseam éfer hydroenationzengiogemere a periosmd
acrylic acid or propylene oxide. 0 34 0 210105US1 7. A process accordi ng
to cl ai theAcétylehbes prodogy dasd ditnté ethglenagiremi,d C5+ streamin a hydrotreating
zone to produce a C5 diolefins stream a BTX stream a DCPD stream and a

3) separating said Cs+ stream in a depropanizer zone to produce a C; stream and
a C4+ 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 dilute propylene

stream.
2. A process according to claim 1 further comprising separating said C4+ stream in a
debutanizer zone to produce a C4 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.



fuel oil stream 8. A process according to claim1 wherein said cracked gas
streamis produced by a 5 process conprising: (1) heating a hydrocarbon
feed i noqpmysam4i Nng zone to forma raw cracked gas stream wherein said raw
cracked gas stream conpri ses hydrogen, nethane, C2 hydrocarbons, C3

hydr ocar bons and heavi er constituents; (2) quenching said raw cracked gas
streamin a quenching zone to produce a 10 quenched, cracked gas stream
(3) congr essifnprosess dcepuding iedaine 2 duithed comprising érgatingrsaid €4t $rcamonpr essi on
zone to forma pressurized, cracked gas stream (4) deacidifying said

pr essur hyédiresimciond tgpndade £@mliotefis deemi,di BYX sgeanneDCBD streamwsada porti on
of the hydrogen sulfide to forma wet .cracked gas stream and 15 (5)

dryi ng $@d)divekamr acked gas streamin a drying zone to forma cracked gas
stream 9. A process according to claim@8 wherein said hydrocarbon feed is

sel ect e%. fr oR n#{(&{e.ess%&)lﬂﬁgggcg(?l%&ig%&?%n gélg%ﬁ%ked)%agg?ﬁ%n g%ﬁﬁﬁ%bé&em anes,

napht ha, " and ures t rocess acc wher ei n
sai d_hydrocarbon feed consists essentially of 20 C5 hydrocarbons. 11. A
pr ocess PFSESHFUBRETAY a dil ute ethyl ene streamand a dilute propyl ene
streamfroma cracked gas stream said process conprising the follow ng
steps in the(br dehegingechydeacprboadaedin agackangzaede ket yesy gacked@asn a
deet hani zer zone to produce a C2 - streamand a C3+ stream 35 0 210105US1
(2) conptress; wigeraiaisaid C2w cedckedhpasi sireamsempnidesdydprgesshethaizpe to form a
pressurized C2- stream : : -
hydrocarbons, C; hydrocarbons and heavier constituents;
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 %) 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  Cs hydrocarbons.
11. 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) separating said cracked gas stream in a deethanizer zone to produce a C; —

stream and a Cs+ stream;
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(3) hydrogenating said pressurized C2- streamin a hydrogenation zone to
renove a portion of the acetylene to produce said dilute ethyl ene stream
5 (4) sgpgﬂﬁﬁkgg said C3+ streamin a depropani zer zone to produce a C3
stream and "a + stream and (5) reacting said C3 streamin a MAPD reactor
zone to convert a portion of nethylacetylene and propadi ene to propyl ene
and propane to produce said dilute propylene stream 10 12. A process
accor di ng to(2) ai cohprebsing bed Czostrpansinagesmdavatpresgiopaione B4érmsiar eam i n a
debut ani zer zone to produce a C4 streamand a C5+ stream 13. A process

accor di RebshiRizZel @,Mtdeaty;f urt her conprising passing said dilute ethylene
streamto a dilute ethylene derivative unit. 14. A process according to

cl a1 m 13 wheys) 1 5l e o SHRULGRRALST LG e, HPhix BEATHERS o Amove

et hyl benzene. Ing to clairm 11 further conprising
passi ng_sai d qgl te propyl ene, str. to.a.dilute propyl ene derivative
unit. 18PORIG é@%gﬁﬁéﬁgﬁawﬁﬁh¥%s%5§ﬂWF g“%ﬂ@ﬁﬁ?ﬂnSaid di | ute propyl ene
derivative unit produces cunene, acrylic acid, or propylene_oxide. 20 17.
A prdcess acébr di separaingsaidiyitsteanin adepIORpRIzLiZage 14 BeH%G Golreamadm i n a
hydrotreati ng zone to produce a C5 diolefins stream a BTX stream a DCPD
st ream ad&hd strearthyald oi | stream 18. A process according to claim1l wherein
said cracked gas streamis produced by a process conprising: 0 36
210105US 1 ( 13) headdctifig saith ¥y stpemi oo MATI0 réadtoa zotietoldongerzmpation ofor m a r aw
cracked gas : : -
methylacetylene and propadiene to propylene and propane to produce said dilute propylene
stream.
10 12 A process according to clairh 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 dilute 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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stream wherein said raw cracked gas stream conprises hydrogen, nethane, C2
hydr ocar bons, C3 hydrocarbons, and heavi er constituents; (2) quenching said
raw Crgﬁ‘fﬁ%@?? streamin a quenching zone to . produce a 5 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 said pressurized, cracked gas streamin a deacidifying zone to
renove a porglijon kdatihfe hipicaden fadlif hdeackimgfzonertcaformsta rewacdoked gas st ream

and 10 (5) drying said cracked gas streamin a drying zone to produce a

cr ackedst@am; whefe@8aid fdv crACKIIORE St OhPIifd hiy@rogk@inBtAdheyder ei n said
hydr ocarbon feed is selected fromthe group consisting of ethane, propane,

but anes S¢ L% : f. 20. A di
RS e ARRDGons M HEHeH SR B 2D Cially of 15 C5

to clai consi sts essentially of

hydr ocar bons,,.21. A pr.ocess for oduci ng a.dil ute,ethyl ene re and a
di lute propyi%ne %‘Eetng R EHEATA Cra@[‘%‘ﬁ?@écftrg% ‘%?ﬂ&%‘}%"l”&a%‘/’é}gg"r %r(§gl§%e%:onpri si ng
the follow ng steps in the order nanmed: (1) hydrogenating a portion of the
acetdy| efiencheds gjagked gasitbigaTgas streamin a hydrogenati on zone to produce a
reduced acetyl ene cracked gas stream 20 (2) separating said reduced

acet yl ene cr@jkedcampressingsaid quenchadle etableadi gagstreamén @ Hrst geropigeROB NS tdi | ut e
et hyl ene stream and a C3+ stream (3) separating said C3+ streamin said
depr opafyrdel prégufizédcrpcked gaesttea3 stream and a C4+ stream and 0O 37

210105US1 (4) reacting said C3 streamin a MAPD reactor zone to convert a
portion of (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
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  Cshydrocarbons.
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:
¢y hydrogenating a portion of the acetylene in said cracked gas stream iﬁ a
hydrogenation zone tb produce a reduced acetylené cracked gas stream;
20 2) separating said reduced acetylene cracked gas stream in a decthanizer zone to
produce said dilute ethylene stréam and a Cs+ stream;

3) separating said Cs+ stream in said depropanizer zone to produce a C; stream

and a C4+ stream; and
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nmet hyl acetyl ene and propadi ene to propyl ene and propane to produce the
dilute propylene stream 22. A process according to claim21 further
conprisbqgl rating said C4+ streamin-a 5 debutanizer zone to produce a
C4 stream and a C5+ stream 23. A process according to claim 21 further
conprising passing said dilute ethylene streamto a dilute ethylene
derivative unit. 24. A process according to claim 21 wherein said dilute

et hyl ene deri@@pat i veacting saigi3dtreams in @ MAPDecerameond ® @Bverfa posioesE accor di ng
to claim21 further conprising passing said dilute propylene streamto a
di | ute RRARLRDAKEAIdRbpAtEeNb bropsfene And pRPESStoTEEAUCH itikdditute SlopyIgh@S
wherein said dilute propyl ene derivative unit produces cunene, acrylic

aci d, ogugLﬁpylene oxi de. 27. A process according to claim 22 further
conprising treating Co+ streamin a 15 hydrotreating zone to produce a C5

di ol efi stream a BTX .strea D stream and a. fuel~qil ream 28.
A proc e@- ac COPHCRY af‘bor&n&it?ncgam%/}ng}’c‘g]?% CQ@PB%? é%agméég%sqgesgﬁ?ﬁ%sﬁ%r oduced
by a process conprising: (1) heating a hydrocarbon feed in a cracking zone
to f&r mdgbytanizerzar &piggace 20« stqaprid ke ¥icAMsaj d raw cracked gas stream
conprises hydrogen, methane, C2 hydrocarbons, C3 hydrocarbons, and heavier
consti t @3nt s;A pRressuecmrtinggo shim 24 £urtlar aokedsiga passingessaid diluteethylenehi ng zone
to produce a, quenched, cracked gas stream 0 38 210105US 1 (3)

conpr essirbgn $h dilGeRISMNeR defivablkasitgas streamin a first conpression zone
to : : : :

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 propylene

stream to a dilute propylene derivative unit.
26. A process according to claim 25 wherein said dilute propylene derivative unit
produces cﬁmene, acrylic acid, or propylene oxide.
27. A process according to claim 22 further comprising treating Cs+ stream ina -
15  hydrotreating zone to produce a C5 diolefins stream, a BTX stream, a DCPD stream, and a
fuel oil stream.
28. A process 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 forrh a raw cracked gas
20  stream; wherein said raw cracked gas stream comprises hydrogen, methane, C,
hydrocarbons, C; hydrocarbons, and heavier constituents;
(2) quenching said raw cracked gas stream in a quenching zone to produce a,

quenched, cracked gas stream;
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forma pressurized, cracked gas stream (4) deacidifying said pressurized,
cracked gas streamin a deacidifying zone to renove a portion of the

hydr ogen|gs{jisde to forma wet cracked gas stream and 5 (5) drying said
cracked streamin a drying zone to produce a cracked gas stream 29. A
process according to claim28 wherein said hydrocarbon feed is sel ected
fromthe group consisting of ethane, propane, butanes, pentanes, naphtha
and m xt ur es(Pher eahpreSing sipaemebed, staskedigasgtream ¢n aifinst 2@mpressien AoreAPd

hydr ocarbon feed consists essentially of C5 hydrocarbons. 10 31. A process

for progisi agressudizédiictackédydsameant ream and a dil ute propyl ene stream said
process conprising the following steps in the order nanmed: (1) heating a

hydrocarbon tged o, fifieddi PBed QrdcREMA HiR¥GH aEkaddigAse zGlert8am
wherei n sai db@r acEEehé?déggﬁgg%erggrr%g%ongr’i ées dt;r%dr ogen, nmet hanlgy,é1 %5

nydr ocarhons.. 3o XA 255 RO ARG AR Ghes CRBRIA JH1SRESy: i (2) quenchi ng

said ra gas s h~a quenching zone to produce a quenched,
cracked gas ream .(3) .conpressing .sai d .quenched, c¢racked S Streamin a
first compre&yi onHl%é‘?‘l‘:’egat“gcrg‘f?lfﬁdrﬁ“&argr‘@leﬁ% EPedP é’&%ﬁ’ﬂe 5553‘:5%?%33 e
deaci di f gi ng said pressurized, cracked gas streamin_ a, deacidifying zone to
20 renpd® a poprogesh aedording thelaing 3% whereir sairbhydsogashan fgedustselertsd ko gﬁs
stream (5) drying said wet cracked gas streamin a drying zone to produce
a cr ackgrbugasnsisiingedethah6)proggmay aitamey, saitahes mapltba aghmigtres drerdof. a
deet hani zer zone to produce a C2- streamand a C3+ stream 39 0 210105US1
(7) conppessiangtosdl dedodding td Sai D8 wheedt SidihgRoRHrBssiced carBints dsserftiatlynod
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:
08 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, Cs
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) deacidifying said pressurized, cracked gaé stream in a deacidifying zone to
20  remove a portion of the hydrogen sulfide to form a wet cracked gas stream;
%) 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 Cp-

stream and a Cs+ stream;



pressurized C2- stream (8) hydrogenating said pressurized C2- streamin a
hydr ogenati on zone to renove a portion of the acetylene to produce said
dilute fﬂﬂbéeg@ stream 5 (9) separating said C3+ streamin a depropani zer
zone to produce a C3 streamand a C4+ stream and (10) reacting said C3
streamin a MAPD reactor zone to convert a portion of nethylacetylene and
propadi ene to propyl ene and propane to produce said dilute propyl ene
stream 10 3¢) A psmpessngcioCeh siganoinal second3bnfpuessivarzone tpformiang
separating said C4+ streamin a debutanizer zone to produce a C4 stream
and a q§§$®ﬁgayag_§§mm5 process according to claim32 further conprising
treating the C5+ streamin a hydrotreating zone to produce a C5 diolefins

stream a BT@gast r ﬁ?d(;}bgngﬁgg?ﬁ%{&%zeﬁ@- Strean}'f] a A drogdnaf&i oo 34mote

process according urther conprising passing said dilute
ethylene stire to a,dilute ethyl derivyatiyve unit. 35. A process

accor di "‘?‘l@@@“@??‘?%%%%éﬁ’ quﬁiug%l%/adggﬁwﬁteéhy ?’W}fl\{rgﬁ@’ derivative unit produces
et hyl benzene. 36. A process according to claim 31 further conprisin

passi ng sai d(Qi | uswaptiogyhidi{e sHEamtiR @ePIopaniZel100¢ & ProgpsA he StERam %f%ﬂ i ve
unit. 37. A process according to claim 36 wherein said dilute propyl ene
deri vat & Cg+ wtiedm; gpdoduces cunene, acrylic acid or propylene oxide. . 38. A
process according to claim31 wherein said hydrocarbon feed is selected

fromthe growy ceasist ifdCobir&nhaneMAPD peieeor zbhk RN@sveapbaitesof napht ha
and m xtures thereof. 0 40 0-210105US1 39. A process according to claim31l

wher ei nn'n%ﬁiygacg%ﬁjé’n%%ﬂﬁ debafi%ﬁg t&ﬁ%ﬁ&/l%h@ aff® peBhhedol pfodice said dilute propylene

stream.
10 32 A process according to claim 31 further comprising separating said C4+ stream in a
débutanizer zone to produce a C4 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 furfher 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.



C5 hydrocarbons. 40. A process for producing a dilute ethyl ene stream and a
dilute propylene stream said process conprising the following steps in

t he or@gb Q@ggﬁ: 5 (1) heating a hydrocarbon feed in a cracking zone to
forma ré gas stream wherein said cracked gas stream conpri ses

hydr ogen, methane, C2 hydrocarbons, C3 hydrocarbons, and heavier
constituents; (2) quenching said raw cracked gas streamin a quenching zone
to prodigce aA pasessiedrding modisich Yawheteiresid hydodashorciead cessitnessentially o
guenched, cracked gas streamin a first conpression zone to - forma
pressurég SEaekRd gas stream (4) deacidifying said pressurized, cracked
gas streamin a deacidifying zone to renove a portion of the hydrogen

sulfide (%10 af g:p%caesg\ﬁ)tr I}})%cﬁl%hl%daocgﬁﬁe éth_(/l%ﬁgbtﬁ aga afl ¥ h{fl%e z)?dr;glééﬁtstre&ﬁfiﬁ%j gas

strean1? ying zone uce a-“cracked gas am (6) separating
said cracked gas stream i.n a deethani zer, zone to produce a C2- stream and a
C3+ st rRFafsss G?‘)“pﬁ?ﬂggbegtlr?gf’?"ﬂ@ depsdn B}ee%rg?frrfa?éeg; C2- streamin said
hydrogenati on zone to renove a portion of the acetylene to produce said

di | Bt e ethyl@de sheadiagpa hydrocanbos deesiata arerking zpnedo fam aamrked 58S gHRBpani zer
zone to produce a C3 streamand a C4+ stream and (9) reacting said C3

st r eam wherain\AR:racked gae stceany esthprasep hydiogen,ofiethane; By hpdretarberse Cand
propadi ene to propyl ene and propane to produce said dilute propyl ene

stream h{irgdarbbmd 1HOREPEr constituents;

(2) quenching said raw cracked gas stream in a quenching zone to produce a

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;

&) drying said wet cracked gas stream in a drying zone to produce a cracked gas

15  stream;

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

stream and a Cs+ stream;
(7) - hydrogenating said pressurized, C,- stream in said hydrogenation zone to
remove a portion of the acetylene to produce said dilute ethylene stream;

20 ®) separating said C;+ stream in a depropanizer zone to produce a C3 stream and

a C4+ stream; and

9) 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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41. A process according to claim40 further conprising separating said C4+
streamin a debutanizer zone to produce a ¢4 stream and a C5+ stream 42.
A procezz ﬁﬁ 1ding to claim40 further conprising treating Co5+ streamin a
hydr ot r Q gﬁgone to produce a C5 diolefins stream a BTX stream a DCPD
stream and a 5 fuel oil stream 43. A process according to O aim40
further conprising passing said dilute ethylene streamto a dilute

et hyl ena]der iAvgotase atdvirding 4lclaibn po Garties caropidsiog sapatabingisaid a4 3tredmmieidn sai d
dilute ethyl ene derivative unit produces ethyl benzene. 10 45. A process

accor di penitshifdrabnt Hhrbsidehear, eerahdang+Rasshng said dilute propylene
streamto a dilute propylene derivative unit. 46. A process according to

streamto a di| pr opy it. [ ,
alm 43, eE«e%@ce;sgggcyq%ghgwcl%g965@{@9@&@9{3& tathfl s Fequggs cunene

acrylic "acid, oXl| cess ac ing to claim40

wherei n_said hyd bon feed is. ted fromthe 1 i s1ing of
ot hane. "TBEANE BERHEPEP SR Bitamels | BentameDERE il e ©

m xtures thereof. 48. A process according to claim40 wherein said

hydr dcafidrilfsge@mnconsi sts essentially of C5 hydrocarbons. 49. A process
for producing a dilute ethylene streamand a dilute propyl ene streamfrom a
20 crackad gaspstessamordiagdo ramedsfutherponyiisipgtpassingididdiluig edylans i n t he
order naned: (1) heating a hydrocarbon feed in a cracking zone to forma

raw cr agkefin @98 dilst ethylenc\WBfvRIve uddti d raw cracked gas stream conprises
hydr ogen,. nmet hane, C2 hydrocarbons, C3 hydrocarbons, and heavi er '

CONSti tugnt s:s fgcess %Qéﬂéng%o Cleth BUSRGELRGdSRIuE diRYlesd @gkabdvaast streamin a

guenchi ng zone to produce a

produces ethylbenzene.
10 45. A process according to Claifn 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 cﬁmene, acrylic acid, or propylene oxide.
47. A process according to claim 40 wherein said hydrocarbon feed is selected frém 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 hydrocarbons.
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:
(D) 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;



guenched, cracked gas stream (3) conpressing said quenched, cracked gas
streamin a first conpression zone to forma pressurized cracked gas
strean11§1§§bspea0idifying said pressurized, cracked gas streamin a
deacidi% ing zone to renove a portion of the hydrogen sulfide to forma
wet cracked gas stream (5) drying said cracked gas streamin. a drying
zone to produce a cracked gas stream (6) hydrogenating a portion of the
acetyl.ene i n2yai dquehéliikgcaidasw stackahgdsstraam 10 a lquelrohgenmine ¢nprodnee 2 0 pr oduce
a reduced acetyl ene cracked gas stream (7) separating said reduced

acetyl nHACKEk a5 Stréfgm i n a deet hani zer zone to produce said dilute
et hyl ene stream and a C3+ stream (8) separating said C3+ streamin said

depr.opani Zer(a}ggecs@,gpégs[%%%]g%gi @Kg%]e%t Lapd gagqtrean%ra fitst %@r‘ﬁgregﬁgn 2ond 3)

reacting sai reactor ne to convert portion of

met hyl acetyl ene and propadi ene to propyl ene and propane to produce said

di | ut e ioFBRAressErzed g 8BHSUAMr ocess according to claim 49 further
conpri sing separating said C4+ streamin a debutanizer zone to produce a
C4 $tream and)a Gieacwlifymgsaidwesurizad, sraskedgassreandn Ageaddibying A0SOt ur t her
conprising passing said dilute ethylene streamto a dilute ethylene

der i vatien@veaiportidnf tie pydvegsssubltdeoto domg a twet clagketh £ swhamei n sai d dilute
et hyl ene derivative unit produces ethylbenzene. 0 O 43 53. A process

according tos§! ai dpyfhy shidf drh@ded GasHTda M0 BETY 208e Spdddid aitrackudapy| ene
streamto a dilute propyl ene-derivative unit. : '

Stream;
(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 Cs3+ stream;

(8) separating said C3+ stream in said depropanizer zone to produce a C3 stream

"and a C4+ stream; and

15 ) reacting said C; stream in a MAPD reactor zone to convert a portion of
methylacetylene and propadiene to propylene and propane to produce said dilute propylene

stream.
50. A process'according to claim 49 further comprising separating said C4+ streafn ina
debutanfzer zone to produce a Cy4 streém and a Cs+ stream.

20 51 A process according to claim 49 further comprising 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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54. A process according to claimb53 wherein said dilute propyl ene
derivative unit produces cunene, propylene oxide, or acrylic acid. 5 55. A
process according to claim50 further conprising treating C5+ streamin a
hydrotreati ng zone to produce a C5 diolefins stream a BTX stream a DCPD
stream and a fuel oil stream 56. A process according to claim49 wherein

said hydrocaybon feed is sel ecte romthe .group .consi,sii of .et hane,

pr opan€, " but Réoscfsspaecﬁf)%isﬁ&t,o %ﬂﬁhﬁﬁ’“ﬁ‘ﬁac‘?ﬂlmﬁ%%ﬁflﬁér*@& .lfug%prgl?yle%? process
according to clai m49 wherein said hydrocarbon feed consists essentially of
C5 hydrsEanieAdilutepropylgnedasatiygpniyy oduci ng a dilute ethyl ene stream from
a cracked gas stream said process conprising the-following steps in the
order rfdned:A piocessopaomlingity daimddwhekadsaghdilwe prpylann darivdsehaiti zer zone
to produce a C2 - 15 streamand a C3+ stream (2) hydrogenating said C2-

st r eamprodieH @@ pdplyisne oRR, bOadr@iaed.a portion of the acetylene to
produce said dilute ethylene stream and (3) routing said C3+ streamto

St 05296507 O BRJce A REGHIMD dlainP$ fifkRE 0GH5TsiAE GRk @+ i@ 58 further
conpri si ng pagsicﬁg sa?@l cﬁjtiautae1 etg%ylﬁtene 2% Ssltgearﬁ tgg@%l %fﬁghﬁgmet hyl ene
deri vaty ni. 60 rocess~aeccordi ng to chakm 59 wh | aid dilute
etny! erdfiuttRlibe 1 5% QaRbAGRICELER R RrhE TR T P KBS o8 g’
produciﬁ% aHT | ute ethyl ene streamfroma cracked gas stream said process
conpri stAF 1€ bl | owi ng steps in the order named: o 44 0 210105US 1 (1)

separating said cracked gas streamin a deethanizer zone to produce a C2 -
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 C3+ stream;
(2) hydrogenating said C,- stream in a hydrogenation zone to remove a portion of
the acetylehe to produce said dilute ethylene stream; and
3) routing said Cs+ stream to storage or cher 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:
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stream and a C3+ stream (2) conpressing said C2- streamin a second
conpression zone to forma pressurized C2- stream 5 (3) hydrogenating
sai d pregausyged C2- streamin a hydrogenation zone to renmove a portion of
the acetylene to produce said dilute ethylene stream and (4) routing said
C3+.streamto storage or other process unit. 62. A process according to
claim®6l further conppising passing said dilute ethylene streamto a
dilute ethyl @ne deapaxatingsaidignicked g& $®amAngrdsetherizerczone &0 prydues €Cairm 62
wherein said dilute ethyl ene derivative unit produces ethylbenzene. 64. A
pr ocessstfeam daiOs igam; di | ut e et hyl ene stream from a cracked gas stream
said process conprising the followng steps in the order nanmed: (1)
hydrogenati n ya p&{xﬁfn‘é&iﬁ)é said€,-2¢RhM! iﬁ'ﬂ%eé&hd&%hfﬁr@s"sﬁaﬁ“’z%ﬁe fA%mla’ eamin a
15 hydrogenation zone to produce a reduced acetyl ene cracked gas stream
(2) separati.n ai duced acetyl ene cracked gas streamin a deethani zer
zone t repbg %%§T§%F%%dilute et hyl ene stream and a C3+ stream and (3)
routi ng said _C3+ ﬁ; eamto stgra e or her process, unit. 65. A process
heooY ding t ol ai CBALTEHES SHO BOABHTZSH g ikl g BAFCEHRIA BreRIENE 20
streamto a dilute ethylene derivative unit. 66. A process according to

cl ai m 65paitien ef thesspidlae toprwduchsaiddidutg ethieneistrearadnd produces

et hyl benzene. 67. A process for producing a dilute ethylene stream said
process conpf)si nputihg saifl ;1 atreany ts stopageion otheepresrunitaned: 0 45 0
210105US1 (1) heating a hydrocarbon feed in a cracking zone to forma .raw

crackedsgas 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 ethylene stream and a Cs+ stream; and
3) | . routing said C;+ stream to storage or other process unit.
65. A procéss_ according to claim 64 fu&her 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:



stream wherein said cracked gas stream conprises hydrogen, methane, Q2
hydr ocar bons, C3 hydrocarbons and heavi er constituents; (2) quenching said
raw cr agkg@sgag streamin a quenching zone to produce a 5 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 said pressurized, cracked gas streamin a deacidifying zone to
remove a por{i)on beatinga hyddrcethen feed injadwacking Zmeta feuen a ravaeleeledgss st ream
10 (5) drying said wet cracked gas streamin a drying zone to produce a

cr ackedstgasm; vaterdanaid cicked parsiehmgoapirideshiyaicken, mathast,@drydiavabons, Cs

deet hani zer zone to produce a C2- streamand a C3+ stream (7) conpressing

sai d- C2hy@bERB0Rs MAdReSAEORMAsGRBREeSSi on zone to forma 15 pressurized C2-
stream 18) hydrogenating said pressurized C2- streamin a hydrogenation

zone to reno a rii f %% ta.p I i et hyl ene
stream and {@) r 85%‘.%‘%5% 31?1 a iacgtg &ggémsﬂegmsl § r@gg&g}r?g g%&%‘%%%gé‘ S unit.
68. process accgﬁrﬁji ng . to claim®67 further conprising passing said dilute
et hyl enBUensped; cracked 835 SHEHP ut e et hyl ene derivative unit. 69. A process
according to claim68 wherein said dilute ethylene derivative unit produces
et hyl benzene(3)70. compresieg spid arenshesd gracked gasditieamdn atfig] compressioazene &ai d
process conprising the following steps in the order naned: 0 0 46
form a pressurized cracked gas stream; .
@@ 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 C;+ stream;
N compressing said C,- stream in a second compression zone to form a -
15 .pressurized C,- stream;
8) hydrogenating said pressurized C,- stream in a hydrogenation zone to remove
a portion of the acetylene to produce said dilute ethylene stream; and
) routing said C3+ 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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210105US1 (1) heating a hydrocarbon feed in a cracking zone to forma
cracked gas stream wherein said cracked gas stream conpri ses hydrogen,
met hanepd)shpdr ocar bons, C3 hydrocarbons, and heavier constituents; (2)
guenching said raw cracked gas streamin a quenching zone to produce a 5
guenched, cracked gas stream (3) conpressing said quenched, cracked gas
streamin a first conpression zone to forma pressurized cracked gas
stream (4) (@Baci Hedtingrachyseicdrhondesshiniasatking zomnk ¢olfqyes: gaeksd gas siream;
deacidi fying zone to renove a portion of the hydrogen sulfide to forma
wet cr aokertirgssd statlegingas $0ednd rordpiyden hydaigen, wadtharaCkiepirgasbaisy@am i n a
drying zone to produce a cracked gas stream (6) separating said cracked

gas strgpdrobdtbénsd B8Rl RaRief 8bnstifedtst © produce a C2- stream and a C3+ stream
(7) hydrogenating said pressurized, C2- streamin said hydrogenation zone

to 15 removena fgg%dcﬂﬂxg%idgg%g&‘ﬁ%d S \rehf iR%Q;glgﬁc%rfgai;)ot‘I’lﬁ% bt hy! ene

stream and ('8) I ng -sal streamto storage o er - process unit.
71. process according . to claim70 further conprising passing said dilute
eth engue@?‘?%ﬁfﬁcgﬁéj%as%itrleﬁ‘f‘e ethyl ene derivative unit. 72. A process
according to claim70 wherein said dilute ethylene derivative unit produces
20 et hyl benz€he. yEMPIEsyIngeasd guancheds cragked gag stem iy Erd CAPPESHOREORSHR  sai d
process conprising the following steps in the order named: 47 0 210105US1
(1) heafarmp prebopdizedtamiad gagettieann a cracki ng zone to forma raw cracked gas

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 %) 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;
N hydrogenating said pressurized, C,- 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 whereih said dilute ethylene derivati've unit produces
20  ethylbenzene.
73. A process for producing a dilute ethylene stream, said process comprising the

following steps in the order named:
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stream wherein said raw cracked gas stream conprises hydrogen, nethane, C2
hydr ocar bons, C3 hydrocarbons, and heavi er constituents; (2) quenching said
raw cr agkg®dsg&3 streamin a quenching zone to produce a 5 quenched,
cracked gas stream (3) conpressing said quenched, cracked gas streamin a
first conpression zone to forma pressurized cracked gas stream (4)

deaci di fyi ng said pressurized, cracked gas streamin a deacidifying zone to
remove a porfion beatingea hydaecsthon feed i ayaaeking zane te fouet a E3vaenRekpd s st ream
10 (5) drying said cracked gas streamin a drying zone to produce a cracked
gas st steqam; wWEyeihgaid oge nedckedjga streami compoikes helregees ykethare,iGa sai d cracked
gas streamin a hydrogenation zone to produce a reduced acetyl ene cracked

gas strgadfbcdfonsS EPBYdbtABosAhald h&@AugREnaAkRinyd; ene cracked gas streamin a
deet hanizer zone to ~ 15 produce said dilute ethylene streamand a C3+

stream and @acggyﬁcgglgfsgidgrf&?&a%agm QS AQfcihe 06D pPERALEES uni t .

74. A proces aim urther conprising passing said dilute
et hyl ene a dilute ethylene derivative unit. 75. A process

accot di %""tsc ¢ ?’gckg%%asvﬁtféf“@? n said dilute ethylene derivative unit produces
20 et hyl benzene. 76. A process for producing a dilute_ ethylene streamand a
di | ute propy(¥ne SeMRigHinG 83ig qugsched sackehas stiea 1p RAITFAHRFSSYNFOBHE i n
the order nanmed: (1) separating a cracked gas streamin a depropani zer zone
to for rrfcmrﬁapregturieedrcraakmﬂ &S Qteam;t reamp 0 O 48 _210105USl
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 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;
) 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 C;+ stream to storage or other process unit.
74. A ﬁrocess according to claim 73 further comprising passing' said dilute ethylene
stream to a dilﬁte ethylene derivative unit.
75. | A process according to claﬁn 73 wherein said dilute ethylene derivative unit produces.
20  ethylbenzene.
76. A process for producing a dilute 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 Cs- stream

and a C4+ stream;
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(2) separating said C3- streamin a deethanizer zone to forma C2- stream
and a C3 stream (3) hydrogenating a portion of the acetylene in said C2-
stream pp@simgdr ogenati on zone to produce a dilute ethylene stream and 5
(4) reacting said C3 streamin a MAPD zone to convert a portion of

met hyl acetyl ene and propadi ene to propyl ene and propane to produce said
dilute propylene stream 77. A process according to claim76 further
conpri si ng s&Par asepamptiagisaidCs+ seeame g desthanizgepmednforar a Cortdrepw a9 8duce a
C4 stream and a C5+ stream 10 78. A process according to claim76 further
conpri sstrgnpassi ng said dilute ethylene streamto a dilute ethylene
derivative unit. 79. A process according to claim 78 wherein said dilute

et hyl ene der (3at i yedrdpédatiRg QPBARR ofehdWdeBBeZaN8aid 8- stfeahl @ réAaidh ng to
claim76 further conprising passing said dilute propylene 15 streamto a

dilute I rikvat | I 8 A process according to claim80
wher ei n%‘%ﬁé p?l ﬁggdg}r{%péﬁ}g%deé%??Vaq ve unit produces cunene, acrylic

acid_or prop Aéene ox|. de. %é A proce cording to claim 77 further
conpti sing t ? at i FRGCURg 3rSt§etaF‘b5’rﬁ ?\)ﬁAgﬁ Zﬂ%k"o‘%"éﬁ‘? ARG'PBRE to produce a
C5 diolefins stream a BTX stream a DCPD streamand a .20 _fuel oil stream
83. A pheBuieseiyiensand pepredieas i prepylene and propang fo prgglucespid ddute propygae 67,
70, 73, or 76 wherein a propylene oxide streamis produced by a process
conpri sstogant.he foll ow ng steps: (1) reacting said dilute ethylene with
benzene i'n an ethyl benzene reactor zone to form and ethyl benzene stream O
49 77. A process according to claim 76 further comprising separating said C4+ stream in a
debutanizer zone to produce a Cy4 stream and a Cs+ stream.
10 78. A process according to claim 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 derivative unit produces
ethylbenzene.
80. A process according to claim 76 further comprising passing said dilute propylene
15  stream to a dilute propylene derivative 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 produce a Cs diolefins stream, a BTX stream, a DCPD stream 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 oxide stream is produced by a process comprising the following steps:

(H) reacting said dilute ethylene with benzene in an ethylbenzene reactor zone to

form and ethylbenzene stream;
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210105US 1 (2) oxidizing said ethyl benzene streamw th air in an EB

oxi dation zone to forma EBHP stream (3) reacting said EBHP streamwi th a
di lute prapylLsne streamin a propylene epoxidation zone to forman inpure
propyl ene oxide stream 5 (4) separating said inpure propyl ene oxide stream
in a product separator zone to forma raw propyl ene oxide stream a

MBA/ ACP stream a tail gas stream and a residue stream (5) separating
sai d raw prof®)| enexidizingesaist ethylhenzene sieaspyithraer inyandd exigatian 209840 formae to
forman inpurities stream and said propyl ene oxide stream and 10 (6)

react i nBBH®I stkebMBA ACP stream in a styrene production and separation zone

to forma styrene stream a fuel stream and a wastewater stream 84. A

process accopyi NOreh@irfd AIEBHP skbam3dith 3 ditute{Ropylshe sGeark &n WipeSSidhean

acrylic acid “streamis produced by a process conprising the follow ng

steps: (1).oxidizin [ il | er reamin a oxidation reactor
zone toél?%‘ﬂ%tlgn Sy %quﬁ%%grs]g%el?ry%&’lr(gﬂyg%%éa&@fer%%%ﬁand a vent gas stream and
(2) seperati ng sai d aqueous .acrylic acid streamin a recover

and
puriXi cati on(¥zonEPeBFtipg s dmp eélf?@/ﬁ?‘be% YSERPERA AT S?ﬁ%ﬁé&f Z0redP est er
waste stream 85. A process according to clains 1, 11, 21, 31, 40, 49, or
76 wher firm sragiprepidens exadmstream, @rMEﬁgfé@PWe%mp% ttlemss stEenmprand jafesiduge
followi ng steps: 20 (1) reacting a dilute propyl ene stream and a benzene
feed ststemm;in a dilute propylene alkylation zone to produce a raw cunene
stream ('2) separating said raw cunene streamin a cunmene separati ons zone

to forma bepgenesephfaBiafsaia ri® PYopRSentlox@ddBtreami ifl auom/Iéhestxiddepartiondr opy!
benzene stream and a pr opane st ream 0
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 is 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 form said acrylic acid stream and a mixed acid/ester waste stream.
85. A process acco;ding to claims 1, 11, 21, 31, 40, 49, or 76 wherein a cumene sfream is
produced By a process comprising 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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50 o 210105US1 (3) transal kyl ating said benzene stream and di propyl
benzene streamin a transal kylation zone to forma transal kyl ated cunene
rich styeapsusf) separating said transal kyl ated cunene-rich streamin said
cunmene separations zone to produce said cunene stream said propane
stream said heavies streamand said 5 benzene stream and (5) optionally,
recycling a portion of said benzene streamto said dilute propylene

al kyl ati on zZ@he. t8Ssalhylating eaid bauzsoe direagn and dipadpybbanzend stream in31, 40, 49,
58, 61, 64, 67, 70, 73, or 76 wherein a ethylbenzene streamis produced by

a pr ocagmsslRYRAtibs L6\ tbfernt o klapwilingated epaenelfich stjeameact i ng a dil ute et hyl ene
stream and a benzene streamin an al kyl ation reactor zone to form an

et hyl benzengy i C"'seES{aﬁﬁ‘Qhaié hnSARMEd bibenAlith I RRAREREnt GEpatdtidM i N a

et hyl benzene Separation zone to “forma separations benzene recycle stream

2t oam a0 e, T Ruriors “mand Blohs AR Srid BRI Do ene

recycle streamin an_ et hyl benzene transal kylation reactor zone to produce
sai @ ethepreeiea®:; #i¢h stream and (4) optionally, recycling a portion of
sai d separations benzene recycle streamto said dilute propylene

al kyl ation r@act ocoptivoaldy, regycinga 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:

10 0y reacting a dilute ethyiene 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,;

15 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.
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