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The I nvention This invention relates to a process for the
sel ective 10 hydrogenation of cracked hydrocarbons, nore particularly
to process sequences for the reduction of fouling in the fractional
distillation of Iight end hydrocarbon conponent s, such as those

produced by catal ytic cracking, pyrolysis or steam cracking. Mre
particularly still, -but not exclusively, the invention relates to 15
process sequences to r eduPROCESSRORSELECIIVE HMDROGENATIONhydr ogenat i on

unit configurations, rather th m LYﬁROCARBéﬁQ'Ogenat ion unit
configurations used in conventional fractiona stillation systens.

20 2. Backgr ound St eam crackers can’ operate on |ight
paraffin feeds such as : et hane and propane, or on feedstocks which
contain propane an make ol efins. Steam
CPack: no't hoce- hea aackeroURH b THERVEITGN

1. Eield Of The Invention

This invention relates to a process for the selective
10 hydrogenation of cracked hydrocarbons, more particularly to -
process sequences for the reduction of fouling in the fractional
distillation of light end hydrocarbon components, such as those
producéd by catalytic c'récking, pyrolysis or steam cracking. More
particularly still, but not exclusively, the invention relates to
15 process sequences to reduce fouling by use of upstream
hydrogenation unit configurations, rather than the multiple
hydrogenation unit configurations used in conventional fractional
distillation systems. -

20 2. "Background

Steam crackers can operate on light paraffin feeds such as

ethane and propane, or on feedstocks which contain propane and

" heavier compounds to make olefins. Steam cracking these heavier

25 feedstocks produces many marketable products, notably
propylene, isobutylene, butadiene, amylene and pyrolytic gasoline.

In addition to the foregoing, small quantities of undesirable
contaminants, such as di- and poly-olefins, and acetylenic

30 compounds are produced. These contaminants may also be
produced with olefins from catalytic cracking. These contaminants

may cause equipment fouling or interfere with polymerization
‘reactions, in downstream polymerization uses of the products. It is,



25 feedstocks produces many nmarketable products, notably

propyl en | oxf yl ene, butadi ene, anylene and pyrolytic gasgline.
I n addi tﬁ‘gr?gt%@%e foregoing, small quantities of undesi raa‘]C%IUS%/uooo

cont am nant.s, such as di- and poly-olefins, and acetyl enic 30 conpounds *
‘are produced. These contam nants may al so be produced with ol efins
fromcatal ytic cracking. These contanm napts may cause equi pnent
fouling or interfere with pol ynerization reactions, in downstream
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t her ef ore, hi ghitjergéere; highly desirable @ remowve themfram the erdokedstreamm

in the downstreamnHeaowAstredhGeesveryprocess. .. 1he recovery of the
various ol efin products fromcracked -5 streans is usually carried out
by fractional distillation using a series ‘of distillation steps or

colums to separate Jie téuovery iofithe various obefimppraducts from dtéblﬁedd\'r'! CE
roction is for SHeR i¥"stall carried out §3; BBRuGHD hisihadin \eidt sy i -
separat es hydr osefigsef distillationosteps Ty coi@thb&rtbase"lm’at(e@u{rtﬂe)_ vérnigus t Bﬁi t :
%?ZLGLeESFE?EEE?ﬁﬁig%%%W Which separdisl hydPBaBone Shith oft” 01
(derr]) fromtREAELARM ofiadlt ighter fraction is; seflesed; doagst the
"depropani zer" . "démethanizerhi dhesemitwhics separates hydrocarbons with two
10 carbon atoms (C2) from the heavier components is referred to as ' ‘
the “"deethanizer". The unit which separates the hydrocarbon
fraction with three carbon atoms (C3) from the heavier components
is referred to as the "depropanizer”. - The: unit which separates the
hydrocarbon fraction with four carbon atoms (C4) from the heavier
15 components is referred to as the "debutanizer." . The residual
heavier components having a higher carbon number fraction (C5%)
may be used as gasoline or recycled back to the St'eam cracker.
The various fractionation units may be_',;_arran_g_ed in a variety of
sequences in order to provide desired results based upon various
20 feedstocks. To that end, a sequence which uses the demethanizer
first is commonly referred to as the "“front-end demethanizer"
. sequence. Similarly, when the deethanizer is used first, it is
commonly referred to as the "front-end deethanizéf' sequence.
And, when the depropanizer is used first, it is commonly referred to
25 as "front-end depropanizer” sequence. .

In all of the sequences, the gases leaving the steam cracker
are quenched and have their. acid ‘gas removed. At this point,
various flow sequences may optionally be ‘used. In the

30 conventional front-end demethanizer séqu_e_n_(:e, the :.q_uenched and
acid-free gases containing hydrocarbons having one to five or
more carbon atoms per molecule (C1 to Cs*) first enter a
‘demethanizer, where hydrogen and C1 are removed. This tower



hydrocarbon fraction with four carbon atonms (Clerr]) fromthe heavier 15
conponents i d to as the "debutanizer." The residual

heavi er com%‘éﬁ{’@ﬁgvi ng a hi gher carbon nunber fraction (C[elr"(FT/}Js”’lmo0
may be used as gasoline or recycled back to the steam cracker. The.
various fractionation units ‘may be arranged in a variety of

sequences in order to provide desired result$_based upon various 20
feedst ocks. To that end, a sequence which uses the denethani zer |

first is commonly referred to as the "front-end denet hani zer™

sequence. Simlarly, when the deethanizer is used first, it is

commonly referred toperatesicat' relatively niowd demperatuees' (typigaliyceanging fromand,
when the depropani Zgpois 1¢e€ bl disdut 25°C) B ERéToe hak ¥ IdW!1diiencito 2
front-end depropanjzer"_sequence. . In.all of the uences,
the gases | eaving tfslst] eavy:Rads exiting the demathanize. Sﬁﬁs'ﬁ'évﬁfsé dPr acid
gas renoved. At thigg#oimélecules. Thasé ohealy oends athenc eare Meyutedt itonal |y be

quenched and 5 da@PaRRer Whhre 108 Tz BaMRPRTHR A ERP AN S Fon 0. o

five or mor ethea€do G boempeundslieave as bottoms] The G2=componentst
fg\tNg; a Yo ggfgggggmgzﬁ"e’tow the H&Q{h%fiér%?& &4 15 &h RBB/I&AEBYAbrter ! S
PCT/ US95/ 11000 and then to a C2 splitter Which produces ethyleng_as the light

operates at relativglguchanHutRané as/the Hdauy srokdlit. ' TREICH td O™ stream
about -100[err] lC t o, abput 25{)%&;&;11%,{6“ tgﬁreifzgrre h%i cgtl oW tenderr‘Lc l_to
foul . The heavy!®nd'eay¥ing the,be B daatianizer 15 /uled to, A deRIPPANIZET.
: which sends the C3 components overhead and the C4 to Cs%
. components below. The C3 product may be hydrotreated to
remove C3 acetylene ‘and diene before being fed to a C3 splitter,
~where it is separated into propylene at the top and propane at the
15 bottom, while the C4 to Cs* stream is fed to a debutanizer, which
- produces C4 components at the top with the balance of Cs*
components leaving as bottoms to be used for gasoline or to be
recirculated into the pyrolysis furnace or cracker as feedstock.
Both the C4 and the Cx* streams may be separately hydrotreated
20 to remove undesirable acetylenes and dienes.

-In conventional front-end deethanizer sequences, the
quenched and acid free gases containing C1 to C5* components
first enter a deethanizer.. The light ends exiting the deethanizer

25 consist of C2 and C4 components along with any hydrogen. These
light ends are fed to a- demethanizer where the hydrogen and C1
are removed as Iight'ends and the C2 components are removed as

‘heavy ends. The -C2 stream leaving the bottom of the
demethanizer is fed to an acetylene converter and then to a C2

30 splitter which produces ethylene as the light product and ethane as
the heavy product. The heavy ends exiting the deethanizer which
consist of C3 to C5* components are routed to a depropanizer

" which sends the C3 components overhead and the C4 to Cs5*



Cerr] nolecules. These heavy ends then are routed to a 5 ' deet hani zer
wher e the“g 3% conponents are taken over the top and the (Jerr] :
to Clerr] n{ﬁd Wds | eave as bottoms. The Cerr] conponent sSPCT/USISM1000cyi ng
the top of the deet hani zer are fed to an acetyl ene converter - and. )
then to a CJerr] splitter which produces ethylene as the |ight '
product and ethane as the heavy product. ,The Cerr] to Cferr] stream 10
| eavi ng the bottom of the deethanizer is routed to a depropani zer,

whi ch sends the C[err] conponents overhead and the Cferr] to C[err]
conponents bel ow. The C3 product may be hydrotreat ed to renove
Clerr] acetyl enecompbriints below.oThel @3 pooduct is feditaChaC3 Ephitter where it

ﬁ”&?iﬁn{tmfriei’ﬁ*% mﬁjiﬁ‘?"“ [, & uie o Bl BB R RPODAY i

produces C[err] Wi 40 55 t#éeamps\iﬂﬁlpﬁlﬂﬁh&&amm!ewmctﬂpmmes

conponent s Ieavrcwcam bghagaﬂﬁ@tdwmmb Baranaéﬁré&wﬁéag bofoni¥to be |
recirculated_into the p ace or Ccr ocC

Both the c4 and YSRE é’ ¥ T°' Qérfe eEE“Q'@FﬁaFf ydheifrentrend 20 to
renove undesi r aldemethanizgeensequenteri tiee 3, C4, and strehmsCQﬁd)?ntlona|

C
contai ﬁ?ﬁgdaeé?i?%*eﬁé?'ﬁ%?ﬁs%ﬁ“ﬁt femove ufti} 0 AR g,

The |ight "ends nesg t he deet hani zer consist of CJerr] and (err]
conponents along with any hydrogen These . light ends are fed to a
denet hani zer _where t are renoved as |ight
ends and thd%err] g@nﬁéﬂ\éﬂ'ﬂ efrPg'fW@ddﬁBmPamzef seﬂ'é&ﬂ@esenﬂ'!e The

Cerr] stream Iqeenched tdvd rid-free gaséd econtainin ing fed to

o hyl onb a8t ho TERGATe p@”ﬂfé??i'rérge%r%ﬁr bms per mo?ef’qvie k@m és%g;ﬁii’ e

heavy ends exi t firsf ten!eldeat rdaprqmmm ch The  heavyorendst eiting ethg t o

Clerr] conponen the
derr] corrponen%"(é (ﬁ?ﬁ wﬁﬁ %ﬁi% The‘Q/Qé}E rBE{B?jS
15 utamzer ere the C4's and I|ghter specles are taken over

the top with the rest of the feed leaving as bottoms which can be
used for gasoline or other chemical recovery. These streams may
be separately hydrotreated to remove undesired acetylenes and
~ dienes. The tops of the ‘depropanizer, containing C1 to C3
20 components, are fed to an acetylene converter and then to a
demethanizer system, where the C1 components and any
' remaining hydrogen -are removed- as an overhead. The heavy
ends exiting the demethanizer system, which contains C2 and C3
components, are -introduced into a deethanizer wherein C2
25 components are taken off .the top and C3: compounds are taken
- from the bottom. The C2 components are, in turn, fed to a C2
splitter which produces ethylene as the light product and ethane as
the heavy product. The C3 stream-is fed to a C3 splitter which
separates the C3 species, sendlng propylene to the top and

30 propane to the bottom. :

In conventional distillation sequences, as described above,
multiple hydrogenation units are used to remove contaminants.
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cosrponent s be o?/v.m6 0e Clerr] product is fed to a (Jerr] spllttlér N 9esflé I't

Is separated into propylene at the top and propane at the bottom

while the (Jerr] to (Jerr] streamis fed to a debutanizer which produces
Cferr] conpounds at the top with the bal ancg |l eaving as bottons to be 5
used for gasoline or to be recirculated. As with the front-end

denet hani zer sequence, the Cerr], Cerr], and Cerr] streans nmay
separately hydrotreated to renove undesirabl e acetyl enes and o

di enes. 10 - The jocationcand complexitynof éﬁMp@@b%W&ﬂeﬂaﬂoﬂe&mﬁeﬁc&i, t he

quenched and aci d- f h¢hd22RTpetiBilityiol frecess coAARIBAS withk the Biydrogenatioh” OM
one to five or nore a{bgn at ons per | ec Ig}éqerrbto gLerr]

first enter a depr opHAIYSEr SY h\é%ﬁf{}oéﬁlfg t iRTgauets ing ~ treated.
?eprogagi tzer. conSL\;Hydrfogehatior]r tunit] erequinsd1p mentm.‘ﬁredﬂctmtre oputthd 15
o a debutanizer, wt " . S, r

the top w th tnd rcapreeGicAdt fnarkerdbfe sibeiln DISRECRTNEl RS, Y BHafish

used for gasoline oo dhRe@cetyene acomvasterewhiclrhrestsstthearG2 nayeam, a be
The tops of Lhe deprSpiAcIBRBY Brociend B ARIRE ofHo g spiteh BCS: ¢
are feg to an acet Sﬂ@?@’%méw'@ntaﬁm% ﬁg’ and propang REQ ?@Frm@ystem’_
where the Clerr] cospsgehesbulitlupof methylacetylane naritd propkidigse inrther €goved
ot o ot v 1 oaRlERYa apoqerilion G ShaBe 1 ed SEAMANEAL o WALHR, .
deet hani zer wher ei "Cgland C5 acstylenesifrom G4 amdeCsalefing)fdnd kitheopa heal

C err] conpounds ar e hen; ] nts-
are, in turn, fed t%oééég[%}r r_.hydroaehg%\t'ilﬁ?'gﬁgﬁvmqﬁ%ha%@g%%éé %c? yl egg as
the |ight product denaveRdditioral C5 acetylenes-from pyrolysis gasoline. There is,

therefore, a requirement of multiple, separate and distinct
15 hydrogenation units. While such a configuration is generally
effective to remove contaminants such as methylacetylene,
propadiene, C4, and Cg acetylene, it is complex and costly. The
hydrogenation units required in this configuration are often very
similar in nature and often require large recycle loops to moderate
20 the reaction and fractionation facilities to remove excess hydrogen
and other gases. Furthermore, since the hydrogenation units are
downstream of most the equipment in a steam cracker facility, the
equipment, such as fractionators, boilers and pumps, is often
subject to costly fouling due to the presence of undesired
25 contaminants. :

It is therefore desirable to provide a treatment method for
fractionating the C2, C3 and C4 hydrocarbon components from a
steam cracked hydrocarbon stream, e.g, a steam cracked

30 hydrocarbon stream, which eliminates or reduces fouling in the
fractionation units caused by di-olefinically, - poly-olefinically, and
acetylenically unsaturated hydrocarbon contaminants in the stream



- the heavy product. The Cferr] streamis fed to a Cferr] splitter which
separates_the err] species, sending propylene to the top 30
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pr opane tvgopf{gﬁ Bttom I n conventional dist

sequences, as descri bed above, mul ti pl e hydrogenation units are used
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| ocation and conplexity of a typi cal hy(§r ogenat ion unit is set by
the conpatibility of process conditions.with the hydrogenation

catal yst system used and the products being treated. Hydr ogenati on’

gnl tsI Ireqw r ed withouthenduip ccomplivating theeprocess seduenceegt unmedsulngr ket abl e
istillation pr to the acetyl ene
converter which tﬂ?‘tfa?ﬁal ?ﬁé%@ceétsﬂwg%%& ofthe °pera|t#8phyl acetyl enel propadiene '
converter ahead of the C3 splitter to - - rendve contaninants from
propyl ene and. propane produdim OF THE INVENTIGN! he bui 1d-up of

met hyl acetyl ene and propadi WM ter, a hydrogenation
unit ahead &f the debutanizer to remove = . derr] and (err]

acetyl enes from ([ erA¢cordihgCieethid IrWeﬁilbﬂStheﬁel% M\Hdédfa PeGdess for soaker

hyd t t t
St anal o ortoCeialy, abdarling ) refinegh. O Foiu diefiicalty (a5d°"°
therefore, ar apﬁtylemmlly afnsaturatqd bydrocachon components imat cracked
hydr ogenat i on drécar ?bétt‘aeaﬁt‘eam rlﬁﬁl@fthglgtéé]é ?’;CI s generally

effective to re ve contam nant as. met yl ene, _
propadi ene, 0 err], @hd dpeding tea rf@Paﬁt'qns UﬂBn@IfQQdﬂﬁﬁkcost ly. The {
_ comprising a Cz to Cs* fraction of the cracked
hydrocarbon stream; :
(b) . removing from the first separation unit a heavy
stream enriched in at: Ieast a C4 to. C5*
15 - fraction; - 3
" (c) reacting the heavy stream wnth hydrogen under
: conditions to selectw_ely hydrogenate  di-
olefinically, poly-olefinically and acetylenically
unsaturated hydrocarbon. components to form
20 a hydrogenated stream; : .
(d) returning at least a portion of the hydrogenated '
' stream to the first separation unit. '

-In a second embodiment, removing:of the heavy stream is
25 by means of a side draw. While in a third embodiment, removing
of the heavy stream is by means of a r_eboi’ler circuit.

In any of the preceding embodiments, the first separation
umt may be a deethanizer. In the preceding embodiments, the

30 cracked hydrocarbon stream may be fed to a demethanizer
upstream of the first separation unit and fractionated into a light
stream and a demethanized stream and the demethanized stream
which is the feedstock for the first separation unit. In another



. .
hydrogenation units required in this configuration are often very
simlar inn d often require large recycle [ oops to nmo 0
the reacti o’nwéﬁ%ﬁqﬁs@ct ionation facilities to renove excess hy roge%s’uooa
and ot her gases. Furthernore, since the hydrogenation units are
downstream of nost the equi pnment in a steamcracker facility, the
equi pment, such as fractionators, boilers apd punps, is often

subject to costly fouling due to the presence of undesired 25
cont am nant s. It is therefore desirable to provide a
treatment nethod for fractionating the C2, C3 and CA4 hydrocarbon

conponents from a preferred embadimentcaqbrtign ob the bydrogenated steeam is fedt eam

cracked 30 hydrtB??&%S}Baﬁfr{z‘é?mcaMH 8§wﬁ§!r€éﬁgc§fQEe?iF§tr§dﬁﬁF&%ﬁ GHittd'9 1N

t he fraction -0l

pol y-ol efi ni cal | y, sgparate a C3 ff%@ﬂﬁfﬂmt@WO&é f@ﬁﬁ@%d hydrocar bon
contanm nants in the stream WO 96/ 06900
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wi t hout unduly 8onpl i catifirifilk AROE fmBodimant, the dirst ﬁﬁ?%@%’?ﬂg“n't is @ (he

g 3{\)/:\/; le «'ar; dTﬂ rE olcm siepgopmzer for seperating'atdrogen and a C1 to C3 fraction from
{L.on
there is provided E}% @ég Orfractlon h}@l gr#(?gﬁdérﬂegé gbeﬁi’fa{ Féb OP
di - ol efi ni cal | y, - psepamatirg the shydrogen and C1 taceeyfrantnmnngo igidwaht ed
hydrocarbon conpongjifoddh 2rieh2°E49 hydrocarbon, C2 hydrocarbon and C3
- 10 hydrocarbon component streams is added.

In another embodiment, the process of any of the preceding
embodiments, further comprises the step of feeding at least a
portion of the hydrogenated stream to a second separation unit to

15  split the C4 species from the C5* species.

In yet another embodiment, the excess hydrogen is removed
- from the hydrogenated stream. In a preferred embodiment, the
hydrogen is removed by passing the hydrogenated stream into

20 contact with a nonselective reactive catalyst bed.

This invention comprises novel processing sequences for
treating a cracked hydrocarbon stream which result in the
reduction of the quantity of di-olefinically, poly-olefinically and

25  acetylenically unsaturated hydrocarbon. contaminants therein which
-are primarily responsible for fouling of equipment. More
specifically, the invention relates to the placement of a
hydrogenation unit on a first separation unit of the processing
s_equent:e. The first separation unit in such described sequence

30 may be either a deethanizer or a depropanizer. However, a
demethanizer may optionally be placed upstream of such first
separation unit, for treatment of the feedstock to the first unit. The
‘hydrogenation unit may be placed to operate on either a side draw



hydr ocar bon stream conprising the steps of: 10 (a) feeding to a

first separation unit a feedstock conpL sl err]

to (err] QP09 of the cracked hydr%@gbg%ﬁggggeanl .
(b) renoving fromthe first separation unit a heavy o '
stream enriched in at least a Cerr] to (Jerr] 15 o

fraction; ~(c) reacting t@q heavy stream wi th hydrogen .under
conditions to selectively hydrogenate di- olefinically,
poly-olefinically and acetylenically . ~unsaturated

hydr ocar bon conponents to form 20 -a hydrogenated stream

(d) returning grion tresbottomsdfithe first separatich agitnTheduse of upstream

streamto the fj L Q. . PSR S nbodi ment ,
removi ng of theH%dgé%§ﬁé§}ﬁ'€%¢n%}gma @_Stheb'{/“{?r%t On"'s'so?p%'é?m%tocgiﬁéﬁp'_g ile in a
thi rd enbodi nerdemetdapizeng front-end gleethanizerawy frort-andi deprppapizes of a
reboil er circuidrocessing sequences. | N any of the preceding embodi nents, the

first separation unit may be a deethanizer. In the preceding
embodi ment:s? the 30 cracked hydrocarbon stream nmay be fed to a
demet halni Zﬁf A atfurthen aavadtagd &, appli_aﬁonrottthiennwrittomadaméecL i onat Sd
into a |light . SLLear _ . _. _ enet hani ze
stream e oARERHT B4 el BltcasBich B RrigiC e UOF, "1
anot her Woirdts/ daaastream from the first separation unit. Thus, the need to
PCT/ US95/ 11000 geparately submit to hydrogenation the effluent stream’ products
10 from the various fractionation towers may be overcome, thereby - (

eliminating the need for multiple hydrogenation units in the overall
processing sequence. '

The novel flow sequences of the invention mean that fouling
15 may be reduced or prevented by replacing the conventional
multiple hydrogenation unit configuration of fractional distillation
flow sequences with an upstream hydrogenation unit configuration:
which preferably operates in conjunction with an acetylene
converter. :
20 o SR _ _
The upstream hydrogenation unit configuration of the
process of the invention uses a hydrogenation unit located on
either a side draw or in the reboiler circuit of a deethanizer or
-depropanizer in a front-end demethanizer, front-end deethanizer or
25 a front-end depropanizer sequence. for the recovery of various
olefin products via fractional distillation of a cracked hydrocarbon
stream. - '



L)
preferred enbodi nent, a portion of the hydrogenated streamis fed

to a depropagi ossggcat ed downstream of the first separation WptudeR/iie00
separate a Clerr] fraction fromthe Clerr] to Cferr] fraction. é
tn still another enbodinment, the first separation unit is a

depropani zer for separating hydrogen and a CJerr] to (Jerr] fraction from
the CJerr] to (err] fraction. In a preferrtgd enbodi nent, the step of
separating the hydrogen and Clerr] to Clerr] fraction into individual
hydrogen rich, Cerr] hydrocarbon, Cerr] hydrocarbon and C3 10

hydr ocar bon conponent streanms is added. | n ot her
enbodi ment, the process of THE DRAW di nent s,
further conprises the step of feeding at least a . portion of the

hydr ogenated streamto second separati on.uni ' 15 li.t e CA4
species fromthe (err] a@}?e%‘?%‘ée. angaotﬁér embogmtlerﬁtﬁ Qjépe ﬂS?ﬁ?ér'"zﬁ%hf&%n ment ,
t he excess hydrogemay bemmaré fully undénstood hiromy thegdollowingstdetailed | n a

Rvar ogenat e st FoaeEauagon, yhen (el tGRNEF WA GRriedRy St

catal yst bed. =~  wherein similamireference:gharacters refass to sidilap rejemsntsg
'sequences for ‘through8at, iafd i whigleked hydrocarbon stream which result in
t he reduction Of the quantity of di-olefinically, poly-olefinically
and 25 acetylenically unsaturated hydrocarbon contam nants therein

whi ch are pri nafigyrer £ igpafiowbdiagfam of aypartign af the pracesstfor thevbr e

specifically, e i jon re t ' Nk OF ; .

hydr ogenati on hﬁl t s%ﬁsé_gth.r S .ég&ﬁgragt ?‘Xﬁ%gﬁr@hgh%r%%esggtl nlaventfon.
sequence. The firsfeatupngain Gigurei 1A a hydcogenation uaill operating-en a sl may
be either a deel haoaRy ofiw, St PR ME, 3 hiyBisyehation unit operatifigTRidani zer

may optionally be plac ypst.ream of. such first separati on unit,
for treatnent of tﬁ%b?'&'d%h’%b‘ﬂk to the first unit. The '

15 Figure 2 is a flow diagram of a convehtional front-end
demethanizer process for the separation of cracked hydrocarbons.

Figure 3 is a flow diagram of a conventional front-end
deethanizer process for the separation of cracked hydrocarbons.

20 - . _
Figure 4 is a flow diagram of a conventional front-end
depropanizer process for the separation of cracked hydrocarbons.
-DESCRIPTION OF THE PREFERRED EMBODIMENTS

The present invention comprises processing sequences for
the reduction of fouling in the treatment of a cracked hydrocarbon
stream, involving the use of an upstream hydrogenation unit,
preferably in conjunction with an acetylene converter, rather than
30 the conventional multiple hydrogenation unit configurations.

In Figure 1A, a feedstock 40 which may consist of a
quenched, acid-free hydrocarbon stream containing either a full C1



hydr ogenati on unit may be placed to operate on either a side draw WO
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- 8- WO 96060 .,  he hottonms of the first separ at i on uniPCT/US8§1198@ of
upstream hydr ogenati on according to the invention is applicable to
front-end denet hani zer, front-end deet hanizer or frorft-end

depr opani zer processi ng sequengﬁa._ 5 _ As a further
advant age, application of this invention enables - the sinplification
of the processing equi pnent requirenents for - units downstream from
the first separation - unit. Thus, the need to Separately submt _to

hydr ogenati on tteeCsticomponent streamporoal G2 to C5t Gtrelarm(if thecstren tias . g
fractionation t bﬁé‘ct C & hek _ i natjng the nee
for multiple hy@#ﬁ&%ﬁﬁo u%‘? é g| &% ﬁ@&%ﬁ%ﬁfmethanlz%,pgo%itq %g
sequence. first Separatiom it Al e The feedstocki 4Ade fréctionatediin the firstn mean
that fouling - sefarafiSiy uiR 4TS AtoBs sHeaiN? 42%hd’Y HOHNL Lifdar' il
conventi onal . E#T;t IdO| e .ht)égr_oge[;‘;rég lon.unit configuration O
fractional di stAt Atintpmediate step, int eration, 14 calletien teynA3
hydr ogenat i on wollectsoobiponenisoin a liquid phabé.c My ﬁg%ial SOrAPSHENtSS | nTh
conjunction wt : rter oa. ‘ - L e
upstream hydr og%ﬁgl’{éf'@ E%Hf&“?gﬁfffrah?eﬁ%%ﬂxﬁfunt'e%%" through a Bp&'&‘gdof t he
i nvention uses drawyd4 @nshare fed toat hydrogenatiam unit 45 wherein the side
' liquid draw 44 material is reacted ‘with hydrogen 46 under
10 conditions of temperature, pressure and over a catalyst selective (
for the hydrogenation of the di-olefinic, poly-olefinic and acetylenic '
contaminants contained therein. The source of hydrogen 46 may
be for example from a high purity hydrogen source or from tail gas
obtained from the pyrolysis effluent which contains sufficient levels
15 of hydrogen for efficient hydrogenation to take place, thereby
“eliminating the expense associated with the high purity hydrogen
source.

The heavy components and oligomers which result from
20 hydrogenation of the aforementioned contaminants and which have
not been converted to olefins are commonly referred to as "green
oil.” The "green oil" components are non-fouling with regard to
their passage through subsequent processing units. Following the
hydrogenation, the so-hydrogenated stream - leaving the
25 hydrogenation unit 45 may optionally be treated to remove excess
hydrogen by first contacting it with a nonselective reactive catalyst

bed (not illustrated). -

The so-hydrogenated stream 47 is fed back to the first

30 separation unit where the stream is further fractionated and the
heavy fraction, which has been hydrogenated, leaves as bottoms

48. The bottoms stream 48 may be further treated in a
depropanizer (not illustrated) to separate the C3 compounds from



either a side draw or in the reboiler cirecui t of .a deethani zer or

depr opani zer | nt - end denet hani zer, front-end deethani zer_9r 25
frent-end dep‘?vgp%ﬁ:;@r sequence for the recovery of various TUSFL0P 1y
products via fractional distillation of a cracked hydrocarbon

stream WD 96/ 06900
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BRI EF DESCRI PTI ON OF THE DRAW NGS The above and ot her
enbodi ments of the present invention . may be nore fully understood
from the follow ng detail ed 5 description, when taken together with

acconpanyi ng dr aw n¢fse C4 and Csiheomipousids; dependihgrupore which sequence isf er to
simlar elenents i : ' ol o LN ; hgure 1
poi,iif Sy o, i Bl eams 48 s sy

is a flow diagram o parati'on of

cracked hydrocar bond & Preferred @rebadiment of itoe invention, fed 40,4 isegond unit gur e
1A, a hydrogenati on(ngt jllustPated) whictPServe§idta debutanizér ®Hsépdtafdthery | N
Figure 1B, a hydrogenation _ugll &%e#a]‘,.l ng in reboiler circuit.
15 Figure 2 i SOMPOURS fiom, af CQHEHS’M/ tional front-end -
demet hani zer process for the separation of cracked hydrocarbons.
Figure 3 1s a flow diagrinRh ZhfiR"YEELAEN ertddiithafif & the invention, the
' hydrogenation unit may be located at a side liquid draw of either a
“deethanizer, in a front-end demethanizer sequence or front-end
10 deethanizer sequence, or a depropanizer, in a front-end -
depropanizer sequence. Alternatively, the side draw may be of a
gaseous phase or may be of a mixed phase.

Placing the hydrogenation unit at the side liquid draw is

15 - advantageous in comparison to the use of multiple hydrogenation

units downstream because the contaminants are removed prior to

getting to the high temperature zone of the first separation unit. As

a result, the hydrogenation unit at this location reduces fouling

both in the first separation unit and in its accompanying reboiler

20 - circuit. Additionally, another benefit of this location is that the need

for a recycle stream, which is typically required to insure that the

- concentration of contaminants into the hydrogenation unit be of

sufficiently low concentration, may be eliminated as the reboiler
circuit rate can be adjusted to serve this purpose.

Still another benefit of the side draw location is that the
excess hydrogen required to operate the hydrogenation unit goes
to the first separation unit where it is removed overhead. This
eliminates the need for separate hydrogen removal facilities which
30 are required for the muitiple hydrogenation unit configurations.

- An alternative embodiment is depicted in Figure 1B in which
a feedstock 40 which may consist of a quenched, acid free



deet hani zer process for the separation of cracked hydrocarbons. 20
Figure 4 ‘Bﬁﬁ‘?’ﬂ@!@w di agram of a conventional front-end Pc,rmsgglﬂrogooanl zer

process f eparation of cracked hydrocarbons.

DESCRI PTI ON OF THE PREFERRED EMBODI MENTS 25 The present

I nvention conprises processing sequences for t he reduction of
fouling in the treatnent of a cracked hx?npcarbon -stream involving
t he use of an upstream hydrogenation uni't, . preferably in
conjunction with an acetyl ene converter, rather than 30 the
conventional rnultiple hydrogenation unit configurations. In

Figure 1A a f ehydtorakbor) stleamhcomtaining ®ither & full complementuef Chetb
acid-free hydro I Qi ' I ull . WO

acid fre E%ﬂbea}nﬁaﬁ&ﬁ@g?%a B'cB* §lrbi% (mﬁ‘g .l.é_s,e%;.fé BNt 11000
-10 - eod demethanizepisised)sisfedto afirst spparation onitidd:r| stream (if
t he stream has first been subjected to separation in a

denet hani zer), is fed to_ a first separation unit 41. The feedstock
40 is fract i%)nat ed i&hﬁh@epﬁmk 40 is routed {0, @, hﬁtuﬁﬂﬁarﬁtio'i‘ it 4% ops

stream 42 and awheté artopStreamd28s sepafatedifronn ai buttonvetieaicds.t qihel N the
phase. These | | eFeY sEHanrAs dedving the bostom BRINERISl sERARA bt 4,25 o' on
unit 41 throughinaaddiien toygontaining desirable product compdpentsosuchyasr ogenat i on
uni t 45 wherei NisoBfitylénl butadiene, amylene and - pyrolytic .gasoline, also -
10 contains as undesirable contaminants, which produce fouling of the: (
downstream - units, di-olefinic, . poly-olefinic. and acetylenic
compounds such as methylacetylene and propadiene.

In accordance with this. embodiment of the present
15 invention, the heavy stream 48 leaving the bottom of the first
separation unit 41 is fed to a hydrogenation unit 45 wherein the
heavy stream 48 is reacted with hydrogen 46 under conditions of
temperature, pressure and over a catalyst selective for the
hydrogenation of the di-olefinic, poly-olefinic and- acetylénic
20 contaminants contained therein. The source of hydrogen 46 may
be, for.example, from a high purity hydrogen source, or from tail
gas obtained from the pyrolysis effluent which contains: sufficient
levels of hydrogen for efficient hydrog'enaiion- to take place,
thereby eliminating the expense associated with the high purity
25 hydrogen source. The heavy components and oligomers which
_result from hydrogenation of such contaminants and which have

not been converted to olefins are commonly referred to-as "green
oil.” The "green oil" components aré non-fouling with regards to
their passage through subsequent processing units. Following the
30 hydrogenation reaction, the S0 hydrogenated stream 47 leaving the
hydrogenation unit 45 may be treated to remove excess hydrogen
| by first contacting it with a.nonselectiVe reactive catalyst bed (not
illustrated) and this product or the hydrogenated product stream



[ ]
liquid draw 44 material is reacted with hydrogen 46 under 10 conditions

of tenperat urgg %ﬁﬁ(wre and over a catal yst selective E'e’i‘mtsgﬁuooo
hydr ogenat i on o? the di-olefinic, poly-olefinic and acetyl enic -
contam nants contained therein. The source of hydrogen 46 may be for
exanple froma high purity hydrogen source or fromtail gas obt ai ned

fromthe pyrolysis effluent which contains_qgfficient |evels 15 of
hydrogen for efficient hydrogenation to take place, thereby

elimnating the expense associated with the-high purity hydrogen

sour ce. : The heavy co'r%&i)nents and ol igonmers which result from

20 hydrogenati on ofMaynee $Plt it d fitst @and-seeend rarion alanghA8n Fae dirst

not been converted Fﬁrtidneé_ﬂ' thé Hydrogeraned iprodigdt Streesh 50 i€ fed &5 Asbibiler 51
oil." The "green oil"

' - f oyl i ] d
their passage thr ouaﬂdgﬁg&%ﬁgtﬂ% %%gg‘frﬁ%#ﬁﬂlﬂr}&?yo\tigwog%aéﬁmgtﬁ@ooc at
Eygrogenaz i on, _t{]ea presisurby a;fefr_efre@boutr‘tﬂﬂﬁ tbeaboutg 3000ekPa2and then
rogenation un ] r .
nydr ogen by 1Tt cfetfRg BPing Bt ¥ng BokbAoe sl SRRIRIGTGATAY, |

bed (not illustrated). _ - The so-hydrogenated stream47 is fed
back to the first 30  FRE2bitoRR Whiean!'N89 EnidyC bE 'fBARkt Strédted 9k a

fractionated and th . _heavy, fraction, whic s heen hydr ogenat ed,
| eaves as bottons Sepropa@ger (’Fﬂé'"b'ﬁflrﬁ?rﬁqugt*é’éﬁ?qeggenﬁ? QS’@"a/QH'lq%e'{']"’f‘r eat ed
in a - depr opathiez €4 andtCs |dompourids|)dependigaupbr whieh Gequemnesuisds
LE??"USQ 5/ 1\1/\60086/100698&@ utilized. In any event, the bottoms stream 49 is eventually
: preferab_ly fed to a second unit (not illustrated) which serves as a
debutanizer to separate the C4 compounds from the Cs*
compounds. - |

15 ‘In the above described embodiment, the hydrogenation unit
may be located in the reboiler circuit of either a deethanizer (in a
front-end demethanizer sequence or a front-end deethanizer
sequence) or a depropanizer (in a front-end depropanizer
sequence). Placing the hydrogenation unit in one of the above

20 ' referenced: locations is advantageous in comparisdn to the use of
multiple hydrogenation units downstream because it optimizes the
defouling performance of the hydrogenation unit since the bulk of

- the fouling contaminants are concentrated in the reboiler circuit.
Additionally, location of the hydrogenation unit at this location

25 reduces fouling in the reboiler circuit of the first separation unit.
Yet another benefit of this location is that the need for the standard
hydrogenation feed pump, which is employed to insure that the
feed to the hydrogenation unit is in liquid form is eliminated. The
recycle stream, which is typically required to insure that the

30 concentration of contaminants into the hydrogenation unit be
sUfﬁcientIy low, may be eliminated as the reboiler circuit rate can
be adjusted to serve this purpose.



the Clerr] and CJerr] conpounds, dependi ng upon which sequence is
bei ng utid] n any event, the bottons streans 48 is eventually,
in a prefdg#)rgglg“g{%bodi ment of the invention, fed to a seconﬁcﬁmsf’s’}/moo

(not illustrated) which serves as a debutanizer to separate the C4 5
conpounds fromthe C[err] conpounds. In the above descri bed
enbodi nent of the invention, the _14hydrogenation unit may be | ocated
at a side liquid draw of either a deet hani zer; in a front-end

denet hani zer sequence or front-end 10. deet hani zer sequence, or a
depropani zer, in a front-end depropani zer sequence. Alternatively,

the side draw nay beTbe alternative embediments depictedin Figurés: 1afarad 1Bxed phase.
Pl aci ng the hy epat | WA it ' (¢S _
ndvant sgeous | g oa, BRRIGYE i coriinelidtt wit g Yefifelf o itermkitive

t

units downst r ea¥RIHEFY §e”?m§?363'ﬁf‘&ﬁﬂﬁé4ﬁ"let5?@izﬁérfm@tﬁ Aeethapizer
0% AT o ek e sepopeaT e IrESplEIBHAE ok
a result, e _ on . uni.t. is, _|ocatiop reduc .
both in the@fi M’ggéﬁg%‘h &F'ﬂdﬁ‘tgaﬁ'&ei ﬁ"?‘i’s%&@gﬂﬂﬁfw{ﬂ'ﬁg H"gmﬁt&& 20
circuit. Additideperid upomdhé particieart sequencenémployedtanththesgiveatsgthe need
for a recycle séfr%;g}?ti#%n?&iangypi cally required to insure that the.

ont a

concentration o nants 1 nto the hydrogenation uni t be of
sufficiently I ow concentration, may be elimnated as the reboiler
circuit rate can be Figurss 2 1 a6dv4 depfct P fRitend  déinethanizer
Still another benefit of the fsql{_g:’e_I“‘_ijﬂr?i'?v;érlgocat|on I S thaé t ? excess
hydr ogen re@ui rRAUENCEp A Jrent UzSh iSeQUERre ghddsa front-end: o the {
first separati alepropanizeesequences regpectivelyov i aagcof fhese sequencese! i i nat ed
the need for s . W@m IR | 0 _are require
for the nulti pﬁgaﬁ%r%g%q}%g%mrgm t conﬁéﬁb%{t%@sg.@é&gne' pi?’opane,
_ butane, naphtha, or gas oil or mixtures thereof is introduced into a -

pyrolysis furnace 11 where feedstock 10 is pyrolyzed to form a
15 mixture of products. The pyrolyzed gases 12 Ieavir)g the pyrolysis

furnace 11 are quenched in a quench vessel 13 to arrest

undesirable secondary reactions which tend to destroy light olefins.

The quenched gases 14 are then compressed in a compressor 15.

The compressed gases are fed to an acid gas removal vessel 16
20 where they undergo acid gas removal, typically with the addition of

a base such as NaOH 17.. At this point, the gas 18 contains

hydrogen and hydrocarbons having from one to five or more

carbon atoms per molecule (Cq to C5%*) and the aforementioned

sequences diverge. ' A

In the case of a front-demethanizer sequence as depicted in
Figure 2, the gas 18 is fed to a demethanizer:19 wherein the C1
“fraction containing methane and any hydrogen 20 is removed. The
bottoms stream 21 exiting the demethanizer 19 consists of the C2
30 to Cs* species. These are routed to a desthanizer 22 where the
light stream 23 containing C2 components is taken: over the top
and the heavy stream 24 containing C3 to C5* components leaves .
out the bottom. The deethanizer 22 may be configured as the first



. . .
An alternative enbodinent is depicted in Figure 1 B in which a

f eedst ock 40 consi st of a quenched, acid free 96/ 0690
PGT/ US95/ 1100@“9%;&“‘%y -12- Yeriossiitooe
hydr ocar bon stream cont ai ni ng either a full conplement of Cferr] to

Clerr] conponents or a (Jerr].-to (ferr] stream (in the case where a front-

end denmethani zer is used), is fed to a firstygeparation unit 41. 5
The feedstock 40 is routed to a first separa |on unit 41 where a’
top stream 42 is separated froma bottom stream 48. The : heavy
stream 48 | eaving the bottomof the first separation unit 41 in

addition to contai nisegacation abitethis depictedim@ither eebediment of Figure 1.
| sobutyl ene, butadl Rizer éﬁ%évg\ﬁr&@ré h%gé%i éu?@ hﬁﬁlds&a%n d@«huch

cont ai ns as undesirable con%am nan
downstream units, dils #8@1Q A Rydregenationounih4s %fn@t%l'aét"ﬁll rﬂ"@ heavy stream

COWpogndS SUChhaShmﬂﬂﬁgmg gt &8 moﬂmfrbﬁpmé“d%%mamzer 22 may be fed H!o ah
sccor dance i U 1 RCHIATEN oAl g6 80 56BBler ko B SboiBRicbh 52 <71 L
to a hydrogenation Uihe light véteeam n23 Heaving the destlhgnizer 22misi&edsto earct ed
Al yer ons ey o SRR bR 25, gng, G TROMe ot a EE SRRy O
pol y-ol ef i ni ¢ and adecliPeRIcE 26 wich spdusss elhyisnecH as e lightcarerict and
source of hydrogen 4hafy 28 as the hddfvy préButxaThie €3 torO strBadi 24 \dving
hydrogen sour Ce Or tlf1é ot{omlof the deethanizer 22 is fed into a depropanizer 29
which sends the light stream 30 containing the C3 components
overhead and the C4 to C5* species 31 below. The light stream
30 may be fed into a splitter 32 to separate the.C3 stream into
propylene 33 at the top and propane 34 at the bottom, while the C4

15 to Cs* stream 31 is fed to a debutanizer 35, the second unit
referenced .but not illustrated in the discussion of either
embodiment of Figure 1, which produces the C4 species at the top
36 with the C5* species leaving as bottoms 37 to be used as
pyrolytic gasoline or recirculated into the pyrolysis furnace.

In the case of a front-end deethanizer sequence, as
depicted in Figure 3, the gas 18 is fed to a deethanizer 22 where
the light stream 23 containing hydrogen, C1 and C2 components is’

. taken over the top and the heavy stream 24 containing C3 to C5*

25 components [eaves out the bottom. The deethanizer 22 may be
configured as the first separation unit 41 is depicted in either
embodiment of Figure 1. The deethanizer 22 may therefore have a
side qu'uid draw 44 which is fed to a hydrogenation unit 45 or
alternatively the heavy stream 24 exiting as bottoms from the

30 deethanizer 22 may .be fed to a hydrogenation unit 45 in the
reboiler circuit of the deethanizer 22. The light stream 23 leaving
the deethanizer 22 is fed to a demethanizer 19 where the C1
fraction containing methane and any hydrogen 20 is removed. The



gas obtained fromthe pyrolysis effluent which contains sufficient
| evel s of Bﬁgﬁgﬁﬁn for efficient hydrogenation to take place,

t hereby eV ng the expense associated with the high pl?FTf‘-SS”’“?B“

hydr ogen source. The heavy conponents and ol i goners which result

from hydrogenati on of such contam nants and whi ch have not been

converted to olefins are conmonly referaﬁd to as "green oil." The
"green oil" conponents are non-fouling th regards to t heir passage

t hrough subsequent processing units. Fol]ow ng the 30 hydrogenation
reaction, the so hydrogenated stream 47 | eaving the hydr ogenat i on

unit 45 may be bottemsdstream 2tis fedctccan aceiydeng eonverter 25, and friersis

T Tustrat od)  anid o2 GF SRIGE o FabGHY 280E Giboith BFlena 7 o

96/ 06900 as the light product and ethane 28 as the heavy productPCTheiS95/ 11000
-13 - éé\by!ﬂ?eérﬁ'Meklﬂ ga%timf s #dfh Bt aBetnaRizer ¥2 R%e@Nd 49 The
first poi é enat proiigﬁt stream IS Ted to
reboiler 515 MO a P@"'ﬁ@% Ehéef‘ sibe dight stream: 3Q geatahIngso[err] to

abgut h150[ er r] GhetC3 componentsoovierhead antl the Gy thOst spbee ibstfsﬂ BB, 3000 kPa
and t hen e eparation
unit 41, Tﬁ&hﬂﬁﬁ&ﬂgﬁﬁ 3@0@?8% féﬁr"étgrﬁ ggﬁﬁiﬁgg’ #%ﬁrﬁter ﬁ\%@ét ed in a
depr opani zer ( n¥reamiiniotprapyienet33 stthe tapcant praansdg @i bottom,
the Gerr] and hits the CONMBUOES stiRRNSH 19 (a8 dhidHutaRsEr 8 tpé 10
being utilized. ﬁge Q ‘f stream 49 1s event ual .
preferably ¥ed ?QF és‘é%r rence ?ﬂ%ﬂoﬂlpﬁg atest ipdhe giscussion ofaithes o - (
embodiment of thqre 1, which produces the C4 species of the top B
36 with the C5* species leaving as bottoms 37 to be used as
pyrolytic gasoline or recirculated into the pyrolysis furnace.

15 In the case of a front-end depropanizer sequence, as
depicted in Figure 4, the gas 18 is fed to a depropanizer 29 where
the light stream 30 containing hydrogen and the Cq1 to C3
components leaves overhead and the C4 to Cs* "species 31 exit
below. The depropanizer 29 may be configured as the first

20 separation unit 41 is depicted in either embodiment of: Figure 1.
The depropanizer 29 may therefore have a side liquid draw 44
which is fed to a hydrogenation unit 45 or alternatively the C4 to
Cs+ species 31 exiting as bottoms from-the depropanizer may be
fed a hydrogenation unit 45 in: the reboiler circuit of the

25 depropanizer 29. The light stream 30 leaving the depropanizer 29
is fed to an acetylene converter ‘25, .and. then is fed to a
demethanizer 19 wherein the C1 fraction containing methane and
any hydrogen 20 is removed. The bottom stream 21 exiting the

~ demethanizer 19 consists of the C2:to C3 species. These are

30 routed to a deethanizer 22 where the light stream 23 containing C2
components is taken over the top and the heavy stream 24
containing the C3 species leaves out the bottom. The light stream
23 may be fed to a C2 splitter or fractionator 26 which produces



debut ani zer to separate the C4 conpounds from the C[err]

conpounds. In the above described enbodi nent, the §¥% nat | on
uni t "Xg39§18@“?ocat ed in the reboiler circuit of either a° é%?ﬁ {’
(in a front-end denet hani zer sequence or a front-end deethani zer
sequence) or a depropani zer (in a front-end depropani zer sequence)
Pl aci ng the hydrogenation unit in one of tbq above 20 referenced

| ocations is advantageous in conparison to the use of mul tiple

hydr ogenati on units downstream because it optin zes the def oul i ng
performance of the hydrogenation unit since the bul k of the fouling

contam nants are coetbgi&naaﬁé’da'snthehhglntapwdlmt and @=thane 28 as the heavy
Addi tional |y, | ocat pojuf ¢ e MMelROSHBRIRaUREl. BS el Mib Gl 32 1025

reduces fouling in tThe rebailer CI i rst separa on unit

Yet another benefitSepargg the 6(361%‘[%??1’“ 'Btot ﬁ&nyﬂ'@ 32 &t the top @ndspropaned
hydrogenation feed gygpthe'Boidmi s enpl oyed to insure that the f eed
to the hydrogenation unit is in liquid formis elimnated. The

recycle stream Shich is typi caIIy required to insure that the 30
concentration of contani ThetCy tonCg*tspeciesddbexiting ithe deprapanizer 29 is fed

sufficiently Iow, %%b?ﬁéﬁ&&aﬁgdthgssé%dr @?8 E%Jé;rﬁeﬁ%htt ndtaliGstratdd

be adjusted to serve ?hl S purpos
PCT/ US95/ 11000 in the dlSCLlSSIOI"I of either embodiment of Figure 14 which produced

TheI al ternat ive enb%l s eteeléttmé top E&m@ﬁtﬁé@ﬂ spBcies leavirighasbe
enpl oyed in Con{ ""bottoms 37 tobe Gsed a¥ pyroly&nc gasglt ing 6r recirculated into the
pyrolysis furnace. '

As discussed above, the hydrogenation unit of the invention
“may be placed at either a side draw or in the reboiler circuit of
15 either a desthanizer or a depropanizer. These locations reduce
fouling of the hydrogenation unit and the towers and many of the
- subsequent, conventionally used hydrogenation units.

In the case of the embodiment wherein the hydrogenation

20 * unit is used in association with a deethanizer, the two sequences
which represent embodiments of the invention are the front-end
demethanizer sequence and the front-end deethanizer sequence.

" Location of the hydrogenation unit upstream of the demethanizer,

in the front-end demethanizer sequence, is not practical due to the

25 low temperature of operation of that column and the restricted
temperature ranges at which available hydrogenation catalysts
operate, generally from about 5° to about 50°C. Location upstream

of either the deethanizer or depropanizer, in the front-end
deethanizer sequence or front-end depropanizer sequence

30 respectively, is not practical since present hydrogenation
conditions which optimize conversion of C2 contaminants would
affect the yieid of heavier olefins, such as, for example, conversion

~of propylene to propane. It is preferred, therefore, that the



sequences, nanely front-end denethani zer, front-end deethani zer

front-end

| zer sequences. The optional |ocation of the

or

hydr ogenation unit in a side draw or reboiler unit, ultimatBL/US9S/11000
depend upon the particul ar sequence enployed and the given set

operating conditions.

denet hani zer
front-end
sequences

pr opane,

of

Figures 2, 3 and 4 depict a front-end

10 sequence, a front-endjgleet hani zer sequence and a
depropani zer sequence respectively. In any of these
feedst ock 10 consi sting. of hydrocarbons, such as ethane,

but ane, naphtha, or gas oil or mxtures thereof is

i nt roduced i nt o feedstock whigh ds ywrrogemated in the \hiydragenatiost ik of ¢hé s

pyrolyzed to folfwentionl Tongistt Prifapy P t Co TP YE R+ Y 868088585 12
| eaving the pyrolysis . ) fbr'nac y1de‘L‘oar ! qs% d, ?#aéégggghsie
to arrest coﬁmﬂ’éﬁ'*é%@eﬁ'&% ry reactions which tend to destroy

i ght ol efins.

vostel 16 30 uner i HESRTRA RIS SEheRRifant b Barsii n Srciarifion ey

addi ti on of
cont ai ns

car bon at orrs peP;ﬁg%gFgﬂgfﬂydiOerfg-???@%ﬁ-g (o sl o, B

sequences diver & genatioptakes place inassaeiatiomhani zer

'nched

ssel 13

The quenched gases 14 are then conpressed in a
removal .

placesinassecialion with maaethanizer, that hydrogenatigrnenit asil

t
n eutirt e h?ld_

h the
18

or nore
d

sequence as depwdthealdepropanizer, ffiat hyéarogenafion unit wifl besfebias niude of

demathanlzerl0

19

| any hydrogen 20 qi%;gﬁg\yi:@%rﬁlgﬁé&es Wh.eﬁggl%%ﬁ{g%i%&@ﬁgé%saﬁn&%n%ﬁ

denet hani zer 19acmixdure: of 64 tchE€5¢2species wherg[thefbedisdhahe rEbeliér ar e

routed to a deegfpaitzer 22 where the
Clerr] conponents Is taken over the top
containing CJerr] to (Jerr] conponents |eaves:

| i ght stream 23 cont ai

deet hani zer 22 may b@ivamthegnarowaeniperaturé fénge over which the desired

15

20

30

hydrogenation will occur and undesired reactions are minimized,
heat liberated during the hydrogenation is often enough to exceed
the temperature fange so the hydrogenation unit may require a
recycle of product to dilute the 'reacting components and thus
moderate the rise in temperature. Such a.recycle may be easily
accommodated by the reboiler circuit. Some of the heat generated
by the reaction may be used to aid.in the reboiling. |

The preferred catalysts used in the :_hydrogenation unit are
supported catalysts. The supports may be standard, inert supports
such as alumina or silica. The active ingredient of the catalyst
used in the hydrogenation unit of the invention consists of, for

example, palladium. iIn a preferred -embodiment, enhancers are

used to optimize operation of the- hydro_genat_ion unit. Such
enhancers include gold, silver, vanadium-'and the like. These
catalysts may aiso be used as the catalyst in the above referenced
nonselective catalyst bed. |

ane and
he

ni ng

and the heavy stream 24
out the bottom The

(
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separation u%ﬁ?gﬂg”ln% depicted in either enbodi nent of Figure JCT/USI5111000
The deet hani zer 22 may therefore have a side liquid draw 44 which

Is fed to a hydrogenation unit 45 or alternatively the heavy stream
24 exiting as bottons fromthe deethani zer__izg_may be fed to a 5
hydrogenation unit 45 in the reboiler circuit of the deethanizer 22.
The |ight stream 23 |eaving the deethanizer .22 is fed to an

acetyl ene converter 25, and then is fed to a ﬂerr] splitter or
fractionator 26 which produces ethyl ene L; | i ght product and

et hane 28 as the heavy product. The Clerr] to CJerr] stream 24 | eaving

10 the bottom of the degthagni.zer 22 is fed into a depropani zer 29
whi ch sends the light stef%aﬂi'@éa@o &i ﬁ?‘fﬁj’q?%_?f?; iment of the
overhead and the Ciavetiorooteethd papeartca Sdmpeterwimiilationi was ran rasaam

oropy ] ene 33 at Jt neelPian dHis Shan I 858 Yeprorkiyieerttisl sPOLSRR. Che )
15 to (Jerr] stredlustiates thedprior @art@sugacomparative examplecand Gase i

ref erenced but not jjl : q;rﬁd 3 ﬁﬁéﬁ I | i
enmbodi nent of Fi gurl-lelu‘*'ltrﬁ\%ﬁi ch, °’rg'ﬁ§'g'§3§ cgi @W‘e’@?ﬂe‘? gf{lﬁ[ lrl]%w;[:lodpraw.on 36
with the Clerr] spdbecdeRreRaNiAET i Ublized,mBalh caseschae eawivalent fouling

pyrol ytic gasol i ne rates &s nmeasupddby tower fundengthol ysi s furnace. 20

In the case of front-end deet hani zer sequence, as : depicted in
Figure 3, the g@s 18 is fed to a deethani zer 22 where | the |ight
stream 23 cont ai ni ng hydrogen, C[err] andCASEL] conponents is

taken over the top and the heavy_streeq?m, Fyi ng Cerr] to (err]

25 conponents | eaves out the bottom e deethanizer 22 may be .

2L

configured as the fige r =t —-e—tep-ctet—rrerther——
. ComponentFlow Rat R R '..ED_iepi'opanizet'-
. KoM | “Eead | .Overhead | Bottoms. .
C2's and lighter | 143356 143,356 0
Propane | 5,414 . 5,414 0
Propylene 26,493 26,493 0
Methylacetylene & Propadiene 1,363 1,354 9
C4 Paraffins 3,017 4 3,012
C4 Olefins | 2,995 0.45 2,954 |
Butadiene B 8,058 | 0.45 8,057
C4 Acetylenes | 785 0 785
C5's and heavier 15,168 0l 15,168
Total | | 206,649 176,621 29,685
Temperature, C° . -40 71
Pressure,kPa 1,030



enbodi nent of Figure 1. The deethani zer 22 may therefore have a

side |i quyd ofogee44 Which is fed to a hydrogenation unit 4
alternatively the heavy stream 24 exiting as bottonms from ?’E@;US%I%M
deet hani zer 22 may be fed to a hydrogenation unit 45 in the

reboiler circuit of the deethanizer 22. The |ight stream 23 | eaving

t he deethanizer 22 is fed to a denet hanioper 19 where the Cferr]

fraction contai ning nmethane and any hydrogen 20 is renoved. The V\D
96/ 06900 PCT/ US95/ 11000
-16 - bottons stream 21 is fed to an acetyl ene converter 25, and
then is fed to a CJerr] splitter or fractionator 26 which produces
et hyl ene 27 as the light prodGASEHd et hane 28 as the heavy
product. The heavy str i _ ms fromthe
deet hani zer 22 is fed [ nﬁ%mﬁgmd@\?’ggﬁ- i ch sends the |ight
stream 30 contai ni ng t he. C3 conponents overhead and the Cferr] to
Clerr] speci®es 31 _bel ow The |ICIh stream 30 By _b be fed |nto a
opliier 32 {0 SkoaChripbhinfEivRate, | o1oa" | BigpripanpeR 5%
top and propane B4:at ﬁ et
31is fed to a d-.?but ani.zer'i e . 10 :lsepald.
illustrated in tpe—cserssor—of—crtire
whi ch produces th62sanshlightes of the top 1433563- W|t‘h43440(:[ err] spe('
| eavi ng as botto 0 be used as P ic ga He or
recircul ated i ntnpl{%ntsym% ysts—furmace: %ﬂl H—t ..g‘asc o+ 3
front-end deproppRiopyiengequence. as . AV bd i n 4T ¢ 4, the451#ns 16
's fed to a depr mmyﬁé‘éetﬁanwp?opaduene _ 1,363 526 7
C4 Paraffins _ 3,017 0 3,017
|CaOlefins | 2955] 0 3,971
Butadiene - | 8058| 0 7,687
C4 Acetylenes | | 785 | 0 99
C5's and heavier _ 15168 0 15,168
| Total | 206649 - 176795| 29952
| Temp, C° - _ . . L 41 107
Pressure, kPa - o 1,030

One can see from the data that one can operate at a higher
temperature (107°C) with this embodiment vs. the comparative
_ example (71°C) which results in equivaler)t fouling or the same
10 tower run length. One can further observe the reduction of methyl
acetylene and propadiéne in the tower overhead from 1,354 kg/hr
to 526 kg/hr. Similarly the Cq4 acetylenes in the bottoms are
reduced from 785 kg/hr to 99 kg/hr through the practlce of one
embodiment of the mventlon In an operating facnllty one could
15 alternatively choose to operate at lower temperature conditions
‘and achieve a much longer tower run length.



thé | i ght stream 30 containing hydrogen and the C(Jerr] to Jerr]

conponents | rhead and the CJerr] to CJerr] species 31 _exit
bef ow. The d%%@%’gﬁﬁger 29 may be configured as the first 20PC§@1§3§’Mn

unit 41 is depicted in either enbodi nent of Figure 1. The

depropani zer 29 may therefore have a side liquid draw 44 which is
fed to a hydrogenation unit 45 or alternati_\éql_y the (Jerr] to Cerr]
species 31 exiting as bottonms .fromthe deprdpani zer. may be fed a
hydrogenation unit 45 in the reboiler circuit of the 25 depropani zer 29.
The Iight stream 30 | eaving the depropanizer 29 is fed to an

acetyl ene converter 25, Benefitscare alsoeseer imthe downstteast Hebutaeizet9 Imher ei n
the Clerr] fractionceg!pledebanpae @8 at 70 kPE WHIEY R XCHsCT),! the
m t he denet ha

renoved. The bottom strea ni zer donsi sts

1 exitin -
of the CJerr] to [ debytagizerugs #h%i kRec(andztherefore dighes tempesatwsigs)zer 22

where the light st r gt atvequivaienbfoudinglrate. ] conponents is taken over
the top and the heavy stream 24 _ containing the Clerr] species |eaves
out the bottom Jhe | i ght stream 23 may be fed to a (Jerr] splitter

or fractionator 26 whi chlmpr thieicderegoing \exampEcotie methylacetylene plus

cthyl ene 27 as the PIOREIene sencentration in the fegd is 1,303 216,446 or 0.48%.

product. The heavy Iheserskilledhifytheeartewill racegnize thad thisocencentration will

separate the C3 strgam, typically foml vt 84 Riup kPaboR A% 88PERdIAg on the = 34

at the bottom 0 »gOperating condition .Trrll ﬁhg[ err{alkrs}sofucr:r[ugcr:ég and the ee3 st ec)f(I ting

the depropani zef0 290pP€rating ons i py . _ o)

' selected. Similarly, the C4 acetylene concentration in the feed is
785 1 279,146 or 0.28%. Those skilled in the art will likewise
recognize that this concentration will vary, typically from about
0.04% up to about 2.5% also depending on the operating

15 conditions in the pyrolysis furnace and the feedstock selected.
Although ~ the. concentration of . contaminants such as
methylacetylene, propadiene, and C4 acetylenes can vary, for
example through the ranges mentioned, the results achieved by
performance of the invention are typified by that described in the

20 foregoing example.



to a debutanizer 35, the second unit referenced but not illustrated
in the dbiCUSSIOn of either enbodi ment of Figure 1, which produced

the (4 s the top 36 with the Clerr] species | eavi hgI/H§95/110000
bottons 37 to be used as pyrolytic gasoline or recirculated into the

pyrol ysis furnace. As di scussed above, the hydrogenation
unit of the invention may be plgged at either a side draw or in the
reboiler circuit of 15 either a deefhani zer or a depropani zer. These

| ocati ons reduce fouling of the hydrogenation unit and the towers
and many of the subsequent, conventionally used hydrogenation

units. CLAIMS: | n the case of the enbodi nent wherein the

hydr ogenat i on 20 wunit .is used in association with a deethanizer, the
two sequences whi ch represent enbodi ments of the invention are the
front-end 1. dehwprecess for seleplivelychydrogenating dirolefinicallyepolyni zer
sequence. L f e ps}%ﬁ?@ég t he _
denet hani zer,, Qﬂéﬁhl@ﬁll)g abgntd&gﬁngean@{ gﬁ?éz,‘gir‘étgg uénce r|Bénnot
practical dde to the°°mp%"§dﬁl 2 Lrper QrQHarB%r%ﬁ% GRMBIIRRG col unm and
the restricted - the stepgoof: at ure ranges "at which avail abl e hydrogenati on
catal ysts o] at e t O[err]C
Locati on upstream p(g q‘egﬂﬁé ‘ﬁ Nﬁs%esgggg%}ﬁ:hngré)ggggéﬂpgpam zer, in the
front-end deet hammrlsagaeazéo&}s fractioreatithecgnackedi zer sequence

30 respectively, is not l‘Wd?GéérﬁBhs‘fH present hydrogenation
condi tions which optjn ze conyersion of 'C2 contam nants woul d
~affect the Wield of (Rbaviremaving fram the first separatien aiitra heavy:onver si on (

of propylene to propane. stidam SemricHed rifdat tIBaseirCy {5t he WO
96/ 06900 PCT/ US95/ 11000
fraction; '
(c)  reacting the heavy stream with hydrogen under
conditions to selectively hydrogenate di-
15 olefinically, poly-olefinically and acetylenically
unsaturated hydrocarbon components to form
a hydrogenated stream;
(d) retuming at least a portion of the hydi'ogenated
' -stream to the first separation unit.

20 _
2. The process of Claim 1, wherein the removing of the heavy
stream is by means of a side draw.
3. The process of Claim 1, wherein the removing of the heavy
25 stream is by means of a reboiler circuit.

4. The process of any preceding claims, wherein the first
separation unit is a deethanizer. -

30 & The process of Claim 4, wherein the cracked ‘hydrocarbon
stream is fed to a demethanizer upstream of the first
separation unit and fractionated into a light stream and a

* [ M *



-18 - f eedst ock which is hydrogenated in the hydrogenation unit

of the wois%&%i on consist primarily of Cf erg] , (err] I h%{@ﬁ@%ﬁér@&%f

speci es or nmponent speci es thereof.

t he enmbodi nent wherei n- hydrogenati on takes pl ace in association

wi th a deethani zer, that hydrogenation unit wll _ be fed a m xture
Cferr] to (ferr] species. In the case of thg _ enbodi nent wherein

t he hydrogenation takes place in association wi th a depropani zer,

t hat hydrogenation unit will be fed a m xtur.e of 10 derr] to (err]
primarily species where the feed is fromthe side draw or a mxture
of Jerr] to (err] specidemeathanized rsireiane aindsthendemethartized stream which

circuit. % W#Pgtﬁﬂképmeﬁﬁﬁﬁﬁéﬁf?‘ﬁ%‘ LARYe over whi ch t he

desired 15 hydrogenation w occur an reactions are
m nim zed, heat |iberated during the hydrogenation is often enough

to exceed thg.tfarrmzfeaf b%%sgaa?q;%ﬁ?utl%rhﬁgr\mﬁ ié”boﬁiﬁri dfamt e g
require a recycle,o roduc o dilu reacting conmponents an

{ hus modefate  he VPTG SiERam ui5 Tod 6 &, SeRIDBREIZRR JOBReRna |y
20 accommpdat ed by the delmstreamcof die tfirsiSseparstionhenib det separateate (3

by the reaction nmay be u . 1 O] @bﬁ ing. The
preferred catal ysts used?r%%ﬂ{)ﬁg%hgg{r%géggg n %Jr:l*H}gare support ed

catal ysts. The supports may be standard, inert supports 25 such as '
alum na or silica. ¥he aqhevsrobBss BF CRilin ©f2,16183 Gphérel® the first sepdftiéni N the

hydr ogenation unit of the [nvention consists of, for ex e,
pal ladium In alPrefer r'eﬂ'ngdﬁ(ﬁjgﬁ%rﬁp,an@ﬁﬁz‘i’fcé?%é@;‘@g hydrogemgg&?bht&i m ze
operation of the hydroges fractiomirom the@4to C5™ fractiohancers i ncl ude gol d,
silver, vanadiumand the |ike. These ' _
8. The process of claim 7 further comprising the step of
separating the hydrogen and C4 to C3 fraction into
15 individual hydrogen rich, C1 hydrocarbon, C2 hydrocarbon

and C3 hydrocarbon component streams.

9. The process of any of the preceding claims, further
comprising the step of:
20 (e) feeding at least a portion of the hydrogenated
stream to a second separation unit to split the
C4 species from the C5* species.

10. The process of any of the preceding claims, further
25 comprising the step of removing excess hydrogen from the
hydrogenated stream.

11. The process of Claim 10, wherein the hydrogen is removed
_ by passing the hydrogenated stream into contact with a
30 nonselective reactive catalyst bed.

A I



30 catal ysts may al so be used as the catalyst in the above referenced

nonsel ecti ve _cat al yst bed. WD 96/ 06900
PGT/ US95/ 110 96/06900 -19 - PCT/US95/11000
EXAMPLES To illustrate the advantage of one enbodi nent of the
invention over the prior art, a conputer sinulation was run as an 5
exanple. This case is for the depropani zer first sequence. Case |
illustrates the prior art as a conparative exanple and Case ||
illustrates one of the enbodi nents in which a sidegiqui® drgw on &
t he depropanizer is utilized. Both cases have equiv oul'/n,g/"'
rates as neasured by tower run | ength. 10 _
CASE | . _ _ COVPARATI VE fonrponent Fl ow
Rat e. Depr opai zer : Kg/ Hr ed Over head
Bot t ons C2's and lighter 141 , 356
0 ~ Propane : §.414 , ) A
Propyl ene 26, 493 w 0 N T
Met hyl acet yl ene &%&’r opadi ene 1, 363 1, 354 9 L—= .
Y. —_—
; L
< <
} ®
<
©
<
Q/
V
'|r'
3| gf —
! A <E
+—
Y
V .
' N @)
L

46
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Ci Par af fi ns

3,017 4 3,012 4
A efins 2,995 0. 45 2,954 But adi ene
8,058 W@HE0 8 057 C4 Acetyl enes PCT/USI5/11009 5
0 785 C5's and heavi er 15, 168 _ 0
15, 168 Tot al 206, 649 176,62 1 29, 685
Tenperature, (err] -40- 71
Pressure, kPa 1,030 } WO 96/ 06900
PCT/ US95/ 11000 © -20 -
"CASE II. _ M AGCORDI NG PO | NVENT] 5
Conmponent Fl ow Rate, | zer C2's L
143, 356 . 143, 440 Pr opane |
5,414 5,412 3 Propyl ene , , 493
27,417 .45 Me ne Wi, 3683 5
7 C4 Paraffins " 3,017
C4 Aefins N 2, 955— [ 0 3,971
But adi ene N 8, 058 0 N 7,687 ~—
_ Up)
o
AN
. | CZ 07 ] \
| / . N M o
© - N
N \
L 3
N “J': —
\ )
f i\\\~93
| N
{ )_—
.
i
© \\\\\“'32
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QV
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CA Acet yl enes 785 0 99 C5's

and heavi er 15, 168 0 - 15,168 $sA1000
206,649  WOB6HGE 29 952 Tenp, Clerr] rCTItS
-41. 107 Pressure, kPa . 1,030

One can see fromthe data that one can operate at a higher
tenperature (107[err]C) with this enbodi nent vs. the conparative

exanple (71[err]C) which results in equiwﬁlent fouling or. the sane 10
tower run length. One can further @hservel the reduction of nethyl

acetyl ene and propadi ene in the toWer ovefhead om I, 304 KQ\ hr to
526 kg/hr. Simlarly the C4 acetyl enes inﬂﬂﬂrfggtons are_g)‘T;;ggggged
from 785 kg/ hr to 99 kg/hr through the practiceyof~—on embodr ent  of
the invention. I an opergting facility one C?E(d 1p "alternatively
choose to operateyat | oweN tenpefature conditigns and achi eve a nudgh

| onger tower rury |l ength. / 06900 ™

PCT/ US95/ 110 -21 -

Benefits are |a¥ ' wnst r dam pebut apizer ln se |

t he debut ani Zer ' for 1, the - ut zer
runs at 255 kRa (a Ygher tenperat S) \ ith an

equi val ent fouling rate. 5 In the fdregpi ng exanpl e the
met hyl acetyl ene pl us propadi ene cop§entration in t\he feed is 1,363
[ 279, 446 or 0.48% _ ﬁ%

Q o | | FS’////
N \\ | 0 | |
) N 'ﬁ'—( ; \)_
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" \ 4;>7 _ N
|
- e
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Those skilled in the art will recogni-ze that this concentration wll
vary, typically from about 0.4% up to about 1.4% dependi ng OnPEEﬁJS%Ilﬂl&
operating cOW@9/06M98 in the pyrol ysis furnaces and the feedst

selected. Simlarly, the C4 acetyl ene concentration in the feed is

785 [/ 279,146 or 0.28% Those skilled in the art will |ikew se

recogni ze that this concentration wll vary, typically from about

0.04% up to about 2.5% al so dependi ng on the operating 15 conditions in
the pyrolysis furnace and the feedstock sel ected, Al t hough tjhe

concentration4 of contam nantsg such ¥ as Rmt hyl acet yl ene,
propadi ene, ampd C4 acetyl enes cBh , for exanpl e t hrough tle
ranges nentioned, t by erfornmance o
invention are 'e;} by that dgscribed in e 20, f or eqgol

WD. 96/ 06900 / [
N @ A prpbcess for sele

PCT/ US95/ 11000

~
CLAI VEB: tively h¥drogen ting ?}‘3 M
di - ol efi ni call?d ol y- ol e& ni cal | yoy tylenically
unsat ur at ed hydrocar bon 5 conpbnent.s in a cracked hydrocarbon

streamconprising w—"_ the steps\of:
a first separation @it a feedstoc
to (Jerr] fraction of the cracked

(a) feeding to

onprising a CJerr]
hydr ocar bon stream

\ N
< ~ S "
T y— 2 \
2 [\
o | ' ] N\ 'y}
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N o© "

0T
FIG. 4

)

a/a



10" (b) renoving fromthe first unit a heavy /e

stream enriched in at least a (err] Oéél[cg“ﬁﬂ%r? ? KoM CoP
fraction; (c) W%@Wﬁg?n A PROPERINPREANIEIIPNWI t h hy d¥e#€n under
conditions_to sel ectivel %gro%enm 15 ol efini caI I ¥:

ool y- ol ef N ARREICH FISHED UNDER THE PATENT COQRERATION TRFATY (D)
hydr og mmﬁﬂmmm&m m . 11) International PublitéBinQGEBS! €0 St WER96/06900
(d) netug A@st a portion of |tie] hydrogenat ed

streapto t e rst Separation unit. 2)(43)Intemﬁo@lPubWﬁmlmeocess7mrch®%|(0m396)
1, whgrermtheTenovimg of the heavy Streamis oy ans_of —a

si de I(H)I\lnternational Appif8ation Niftfiter: DI} 0C BSHUSIS/1 @aﬁm DesigudtediSaatesy AUNCGA, %m@ﬁm (Ag, BE,
heavy streamis_by means_of ,rebo B, PKrES R, GB, SRVIE, IT, LY, MC, NL, PT,
The. b GeBerppont FygPuE i ng® BMBTHES CORRIPR i 15t

separgtion unit is a deethanizer. 30 Y5 The process of daim 4,

wher eil 8oy IrbriyDaaked hydr ocar bon Publisbedr eam i s fed to a

deret hani zB2%76t veam &F Auspe!oP4 264894 v us W“’S‘E‘ ;oﬂj’i‘j', Pt e 30 for amending the
fractilonated into a |ight streamand a. ke i o e

PCT/ U$
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(54) Title: PROCESS FOR SELECTIVE HYDROGENATION OF CRACKED HYDROCARBONS

(57) Abstract

The invention relates to a process to selec-
tively hydrogenate di-olefinically, poly-olefinically,
and acetylenically unsaturated hydrocarbon compo-
nents a C2 to Cs* or a C3 to Cs* fraction of a cracked
hydrocarbon stream. The process comprises remov- - -
ing from a deethanizer or depropanizer a heavy stream
enriched in a C3 to Cs* or a C4 to Cs* fraction; react-
ing the heavy stream with hydrogen for selective hy-
drogenation; and retumning at least a portion of the hy-
drogenated stream to the deethanizer or depropanizer.
Embodiments are disclosed where the heavy stream
lsremovedbyasxdedmworbymeansofﬂwm-
boiler circuit. The invéntion is applicable to front-end
demethanizer, deethanizer, or depropanizer fractional
distillation process sequences such as may be used
with steam cracking or catalytic cracking.




denet hani zed stream and the denet hani zed stream whi ch is the'

feedstock for the first separation unit. 6. The process of .Claim
4 or 5, wherein a portion of the -5 hydrogenated stream is fed ,
to a depropani zer |ocated downstream of the first separation
unit to separate a C3 fraction fromthe Clerr] to Cerr]
fraction. 7. . The process of Claiml, 2, or 3, wherein the first
separation 10 unit is a depropani zer for separating hydrogen and a
C[err] to Cerr] fraction fromthe (Jerr]: to C[err] fractlon

8. The process of claim7 further conprising the step of

separating-the hydrogen and CJerr] to (Jerr] fraction .into 15
i ndi vi dual hydrogen rich, Cerr] hydrocarbon, C[err] hydr ocar bon

and C3 hydrocarbon conmponent streans. 9. The process of any of
t he preceding clains, further conpri’sing the step of : 20
(e) feeding at Ieast a portion of the hydrogenated
streamto a second separation unit to split -the 4

- species fromthe Clerr] species. 10. The process of any of the
precedi ng clains, further 25 conprising the step-of renoving
excess hydrogen fromthe : hydr ogenated stream . 11
The process of C aim10, wherein the hydrogen is renoved. o by
passi ng the hydrogenated streaminto contact with a 30 '

nonsel ective reactive catal yst bed.
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