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WD 2004/ 081149 PCT/ US2004/ 006535 SELECTI VE

HYDROGENATI ON OF ACETYLENES AND DI ENES IN A
WONYRDROOARBON STREAM BACKGROUND OF THE | NVENTI B\I/5S2004/006535

Field of the Invention The present invention relates

to a process for selectively hydrogenating acetylenes

and dienes in a hydrocarbon stream More particularly

the invention relates to the selective hydrogenation

of acetylenes and dienes in a hydrocarbon stream
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poi nt reactor. Related Information The vapor product

stream from t haBAGKGROYNEY O DFEANMENTION bon st eam
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Férgﬂ% |\)/ % ol efins and paraffins, C2-C6
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usfgea éiP’F“IngP\é’rf&ﬁ” Poipkreaci¥e  vol atility of the

[ yl enes, and di enes of the sane carbon
Ré?ét%%iéﬁﬁygrr'rga?@ha” 20 making it difficult to produce the

pur € hel \efpan produkistreanCirenmibiehqueneh syistarm of arttyidngcarbon steam
h
gkt iRV Gt ety ShraEBacsi et Betaiotinand parafiins
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responding olefin or paraffi Thi's 'so calle

comparienis dSepaptionand recaNane of ﬁlesypdu@ts@ccnm@tcr wbon gqumber

o GRS AR bl S B o oration

of wahﬁjén Romatheansiangen BERIGR réssure coikrib@t s@abm. t Tige design of
stream before separation using the contai ned

thehpgﬁttygggn Systame is sgpydicated Ry dhggf@ﬁt that thpddifferences in relative
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maltieg ityiffiogleto ;jnodm:@ e feedlslin [ei@niutzm tvee oelisbdoicircumventing
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reG@BRE bAoAt BYIYREGEh torgichaiyStert2ARRItBHRItiVB TnétREd is to hydrotreat
the feed stream before separation using the contained hydrogen as the source of
hydrogen for the conversion. This so-called "front end" approach has the advantage
of removing a significant portion of the hydrogen from the feed stream to the cold box
thereby reducing the size and refrigeration requirements of the cold box.
SUMMARY OF THE INVENTION

The present invention provides a "front end" hydrotreating system that allows

for effective control of the temperature within a bed of catalyst which is hydrogenating
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paraffins, C2-C6 acetyl enes and di enes, benzene,
tol uene, xylenes, and other C6+ conponents. The
WO pwengilen utilizes a downfl ow boiling point rREUS004/006535
wherein the heat of reaction is absorbed by the
liquid in the reactor which produces a vapor. Besides
5 the feed to the reactor there is a recirculating
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draﬂ/rgbtamsrthth@@@rtrrrﬁt tﬁ@ﬁ@hb@me Bdilrrfgﬂrk\tomf@lﬁﬁé lc@ﬁtpdh%hfs in the third
the reaction streamis lik e vapori zed,
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desiFynai Rt *@ﬁ@a@?&‘n%@ﬁﬁérﬁﬁtrc RYmIFSnEReMRIifnedt 6BHEYnvention.

United Catalyst I'nc.). Another catalyst conprises 0.5
wt . ¥ Gpaisi grapbiepbeprsentatianofdhe lempeietypipsells imadypical reactor

of gﬁ%b%ggbg%vgﬁﬁﬁ.ﬁw as supplied by Calcicat, Catalyst
er

ormance ‘Chem cals D vision, Mlli nckrodt I nc.

For IDHSTAIBED BPESCRIPMMONCFS HBPFREFERRED EMB(DD!MENT
structured packi ng as_discl osed |p gwmmnl

U. sCatalystsnich arg yseful forthe selacy drﬁgﬁnaﬁem@t@mw&@tes and

T

0.3y di.&g pakdadiom safppaciedydre ti8sinain dphémsefasignated &68C and supplied
oy B AR e R Bo e OB bl 88ns ) SRR Wl 86 ses 0.5 wt.%

palladium supported on 8-12 mesh spheres and designated E144SDU as supplied

by Calcicat, Catalyst and Performance Chemicals Division, Mallinckrodt, Inc. For best
results the catalyst is supported in structured packing as disclosed in commonly
owned U.S. Pat. No. 5,730,843. The catalyst may, however, be simply loaded into
the reactor.
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hydrogen and ol efins than the acetyl enes and diol efins
is carried out in a downflow boiling point reactor.
wab@4demmd | ow boi |l i ng point reactor, shown as POI/USIW0L®6535
is a b vertically disposed reactor containing the
particul ate catal yst supported in a structured
packing at 12. The gaseous feed streamis fed via flow
|'i nRetéinghoW® FICR 1adelddive HWP aliBn of\lbgét gfeﬁh@stahdtdléleﬁns in
top of the reactor is liquidin tlowline 104 IS
a hydrecrthane stean centadming gsignifisantly hargesvamewets 1Gnolandasis) of
. . from. distillatior
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pakih dfqtzeSThaegaggaagtréé% gyggfn R fepwwew | @@éL ﬁhel t*ft?p of the

rea oper at ed atica so that f
colodinm d8ct Also fed toatbectopt(xfdhé aeatipr g deentflcmw lige 104 which is a

atin
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are separat ed heat content of the vapor in
flowi wqmzenﬂvmwm@@rdt theougha the fcoturap twith the rﬁI@maf@imenbemg gas

cob S R b UNEL g TS ol s e oy o

rundWay esrtish) p stream 107 described below. Liquid in
flowline 102 is fed back to the top of the reactor
10. Theereaston 4 isaprergted diahatisally |Sﬁ> thagihei heat1 o reaction is

acorREl aIBL golya?r%fél%n 'I}f‘fe@éﬂ&%tlﬁélthg‘ﬁ@ée ; E"ﬂ'd& Cﬂmig%tbe%&gponents.

ensure t he ca al'yst part
Eﬁﬁjdnt;ﬁrmn theoractar in flew linedObas fekDio vEperAitnidaeparatbl 2vwhere the

vapiend bl HeaSharaing  atTiert CREISTSsh/Bs \hRor i daw ine 106
inch)tdsebareaR of Fehioh RRnedieam tHéWré‘alcRW 1o \Nﬁllel@@ maE@‘?'ate is equal

conp03|t|on of the streamin I ne cont rol
to theecombiney fizsvssofdhe sér@am;smtﬂthmﬁs 1l(i)1qand 110|3dass1 gllp stream 107

thro the re .S | rt.ant
aol e, afe i fiodie tls S5 Brgk FREReUPB bf thewreactor 10. The
ﬂowe@ﬁé er iﬁéeﬁﬁeﬁrﬁ idglcey MhaemZ ke g \ye@w@ranaegp%ﬂwrn%d at least
%r0| e. Aslip streamis taken by flow line 107 t
su

wrNtde enslre (hplitie caialeh berticles af@wwllvafb@ted agail aosmons in the
[ I I
- ou e L R N I ——

maai3 e\mpbh“aiwlm itee dGGtorlthal leabeathedrcbytornysicas bs h)@ﬂtof the stream
xchange inTexchan er. 30 with the recirculatin
f

in dowding, 109 f T s CPMpastios of the srepiiip flay line &@%lcﬁﬁé’éﬂsﬂbe steady
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IS essentia + conponent’s
opeciihoosarantetectiaid? cortiedsbwithride atemtbt pressiurg dietermines the

redtiSERRGr g Broti Jo sHerream e kgy BYRHHr eI 47 ooy the auia
mv\éln@orﬁ/h@mé vasorliRficssharatore@staraygh parti al
condenser 50 where the heavier conponents are

con&@hgan. 40rice aob gl capliienr &eed to the column is the vapor from the
separator 20 in flow line 106. It is heated by indirect heat exchange in exchanger 30

with-the recirculating stream in flow line 103. The column 40 is designed to recover
a vapor distillate fraction via flow line 108 which is essentially free of Cg+ components
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collected in receiver separator 60 where |iquid
hydr ocarbon is withdrawn via flowline 5 120 and
WO edoyosiaad t o t he col unim 40 as reflux. Water i SPCEHKS2904/006535
out via flowline 110. As noted distillate product is
renmoved via flow line 108. The draw off position or
tray of the recirculating streamin flowline 103 is
anftR bARESHATE YRR fow MR 108 viih BSShlanyIRof Coand ighter
conmmpentsnt'&e aveérheads aemtakeMvia frowliopelr3t arlrgp@smlshhrwgh partial

condernzat o BRSIR I DRAVE: SRITBPROTE 4P AMIRBSHbt | B Overheads are
cofd 88 irPfeceiiRr s8bsatord wherdNRluid hi&eeafton 8 Wltﬁﬂﬁé\/@ﬁr\/la flow line
depicted in Fl 1 is the vapor product fromthe

12§ @adorturnedie thef caumaldérasrefigkotViatents tskemanicdatiredine 110. As

N T R T i Lo B Y

14, Qbe draw &ff positioh & tr@@@fltlﬁl@ redifsdfitihgvétidam in flow line 103 is an
hydr ogenatl on cat altx Bed di nensions are
2|

opgfsiingxariabla. yMexingthe takaef poing jurtisrdownthe. calyandneregses the
hi ﬂbﬁlh@%ﬁg&%{ﬁbgﬁn&ﬁégﬁ%m nlrﬁLﬁﬂ%'b%Fat %Q%Jrg%rthe reactor

ressur recycfe ra
1 Ofdtaa/vﬂkem terﬂlﬁén)atdrﬁ(}ﬁ]ﬁﬁl@(]@ dcbeawbkirwhers thep draaw offais from the bottom
(gtbl ne 107 #243 | bs./hr. The distillation colum 40
sta}gg BIGHHMB A% i gured 20 with a 16.4 ft dianeter 20
stage (theoretical) top segphips and 10.5 ft 20 stage
(theoretical) bottom section. Design conditions for
t he Feedttpithasysiem depicteddio RGe:1 |srtbe Ivagor pracucod frogn the quench
reflux temperature 1 ressure

tof o AP OB SR P B R RS soeiast bl and abtbas (O and

H,Si) EEmEVAWT heeeatbeTs |bR/TaeRNit éﬁﬁro&ﬂﬁatem 090 ﬂ?’ structured packing
rraterl al balance results are given in TAB

mwgg@aaifqn@t@wto%dtdﬁr@ens@aﬁ@reamm@n 4P fit diameter

st o s o

250020 pkia; GhuidCedyele fdie @mmuam\m@@@mm CMDOOOCB@/hr slip
Strﬁewcz}lew(\ﬂnwﬁ? i\ﬂ% /lafe)T)hm cﬁﬁt"latlen calunma 4ﬂu&a caiufgn ganfigured

Wlﬂﬂoa n%\%of\i/ cjhélqlel\&t %&%Xﬁ%@eﬁﬁaﬂd@ %rﬁ%ﬁ%oﬁg ’agttZO siage

(thNer@m:aI\) kotddrn seiclion ([esign cnditioBs fGr the Aistiliatidy) 6olemn 40 are:
n M \ Ne{O N N Corm.go N- LlI)r (0.- N M.
reff a0y 0 18 4p Mk Fmperatined ek - pondeds pgssrs s 25 Brig: column
préssure drop is 2 psi; bottom stage side draw; decanter temperature 84°F. Heatand
material balance results are givenin TABLE I. Temperature profile across the reactor

is given in FIG. 2.
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m O1 On Brodﬁsb’f@ﬁﬂhe%?ér@génatibn c@a@e éhé;éoggf(?’ggé]ﬁf}@h% stream

m =0m ~6

commwnydmgmemhanm&g ﬁg@iﬂﬂ%rﬁﬂﬂ panadling, £,-G4 agetylenes and

i 5837 U EnE L KRR ey i oSt g passing

saidl stfdams oeB8fapgHpdddnzsion CatdPpstanmitathed &s adlvivnfidnelbsiing point
benzene, tol uene, xylenes, and ot her C6+ conponents

reaciprwherain thaesackey is opprated at #ig bOWRg RO G éfgééﬁaxtuﬁmm the
{
re&%'a%lé{os{ Hgé%fr}?%@%e%c&%é&@%er ak) bgﬂg ap @earbdo\llvp%ega

poptiminndf thé dceéylemed ane dieneshare coasetied tattkit twrdspaindafy olefins
react absorbed b boiling l'iquid and where a

th
and Hara Hsé)lf%ﬂ%éaré'@éﬁfp%%é‘ - di enes are converted to
t heg ﬂ%@%@@é“éb@@m%gei‘d &&im 2Eh&R| é‘f"tf he' IRRIiPhNd k}ﬁPélai"r‘ﬁhe
on nu . n

car he process according to claim
effivest om shid dovmﬂcniv hoiting ppunt réeactohis sapfarbtedrand a portion of the

d d
o3 8 et SR tse B SRl GRRAN palieS B eaesh or °
sai @, dhwnpioeesdeictd Va:@i ¢lhinfi 2aghérein the théuﬁtréfqﬁéiﬁqwd being
according to claim?2 erein the amount of the Ii

id
regysiasyis maicjained spficiant ie gnswe bat theceaiatyst is fulswe ed at all

pobiBhs Wi f Sttty hiiiby gl hedket att | Pog! thons

P point reactor. 4. The

pr odesEheap ks ra@ccbm!mg ’w astamw Rhetieriei theevapip o siald efflieht is fed
effluent Is fed to C6 splitter where C. and

to piCegibe sPIRATVIRIE Gs %“Q‘ Hﬁ'@tﬁr asatgv%lraf%a%%ﬁa opgrhgads and Cg and
heg@@ylm? eﬁﬁt@‘tél?én é§25§\fgﬁlg as bottons. 5. The process

acco to claim erein a side draw is taken from
sai @. 'IGE o®cepk |ant;e|rdim1hb fleitin dovidrein agidef dieai id taken from said
?@\Agélitt%vrvabn% 1Jeid 18 1hete) op o) Sa|§ ddwnflow boiling point reacior.

6. The process according to claim 5 wherein the steady state composition of
the liquid flowing in said downflow boiling point reactor is controlled by the location
of the draw point of said side draw along the height of said C5/Cg splitter.

7. The process according to claim 6 wherein said side draw is taken from
the bottom stage of said C5/Cg splitter.

8. A process for the hydrogenation of acetylenes and dienes in a stream
containing hydrogen, methane, C,-Cg4 olefins and paraffins, C,-Cg acetylenes and
dienes, benzene, toluene, xylenes, and other Cgz+ components comprising the
steps of:

(a) passing said stream over a hydrogenation catalyst contained in a

downflow boiling point reactor wherein the reactor is operated at the boiling point of



6. The process according to claim5 wherein the steady

state conposition of the liquid flowng in said
wa@loomMOs1awe boi | i ng point reactor is controll ed PYT/UK®04/006535

| ocation of the draw point of said side draw al ong

the height of said C5/C6 splitter. 7. The process

according to claim6 wherein said side draw i s taken
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process for the hydrogenation of acetyl enes and di enes

anfwhere tr eion b e anetytpnepdnsiydianesnare goryverte togtheir

cofiaming Bl pgRmmsorHe 36Gie bR Aihebnent o
comghsc? sepagrating thé‘llqm‘d dtid vdpor dontsined irs tietefiitiefefd\e2id

rogenation catal yst contained in a downflow
dOWBﬂPWrQ?"mﬂ peint ERaotefi wherein the reactor is operated

pcrf 025 B8h risoEpBEloR ofdhesCrRet AU RO M on of said doupiow

bolhlagtpocnit reaatdr;l on S absor bed by the boiling liquid

and ere a. i on of ace nes and d| nes are
con(dY manEToadie amaynt 8 m{m%gem&rﬁﬁgnaﬁ ensure that the
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