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A PROCESS FOR THE SELECTI VE HYDROGENATI ON OF OLEFI NS
BACKGROUND OF THE | NVENTION [ OOO1] The field of art to
wowachsiche s i nvention pertains is the sel ecti VBCT/US2005/040741
hydr ogenati on of ol efins contained in a hydrocarbon
stream conprising ol efins and aromati c conpounds.
Fydrogenation processes have been used by petrol eum
refin snsemgcm@ 'sﬁihdquvglﬁ?bkdﬁ A OIBLEFINS
val uab e rocar bonaceous products rocar bonaceous
streans contalnlng ol efins and aromati c conpounds are
only useful if tBAGKEROIANDaOF HEHEeINCENVEON
hydrogenated w t hout the sinultaneous hydrogenation of

190D il S bR sk FeRien ot s ettughy drogenation of

o&ﬁh@ boifhinEPHH eﬁhiHrB&rlFB?lt Blciiml d?oﬁlﬁi‘ﬂiﬂé%léﬂlﬁsaﬁd AorfRUBmpounds.

with parti‘cular reference to nickel. However,
Hiydr:igehatmatpad)qesst% havebavatussliby petrcdertrh yefmetseaidi peﬁochemlcal producers

because the mar.ked t endenc rogenate a

O RS VAP hyAr QAo Rsst Pditim S SteAeouS stteams

cORhiRH o‘(&’*ﬁé a'ﬁki‘lf hgﬂugélseefré Bﬁ%u-ggﬁl Ef%@&feﬁ}{é Loh BeSselectively
rove en the

not s actor| even
higrd gm&ﬂamlmut dm&nmultmsusah)eiro@nﬁmmeﬂhahrdlmC compounds

pressure roximately 30 to 50 pbar and at
Preyiieat ?célsve%é %mﬁt@e§a'ah%r:nmferm with g sappcgpqd Qtgdyst containing

n&?df&iﬁ%l gﬂ%\/ﬂﬁ, éé%f%ﬁjo% VIH Iutidh ;S’afméd“eﬁsr@fg&%fc@ b/ ﬁafsﬁelc %ﬁé&%er, nickel

I njecti sul ur® conpoun rior
czft@llyﬁta atel ey sofficidndy sataivedtecarsd tltdthalve amarml téﬁ@dlsy ackydrogenate a
[0002] Although a wi de vari et)ijg 1@rocess fl
Age

S@eﬁ@mmféﬁéhea@mﬁaﬂe EHEPRYISA &V %valw@ﬂkomanga@éﬁns The
HE B A Sa A RS TGl B praions are

ways a

psﬁd)rmbtilav v yﬁsmﬁtﬁtmppmxmﬁtb@m tef30Mar pidoatilehe téxﬁp@ﬁtuxes between
costs and the reqU|red_£Toduct quality. [0003]
5¢°Gard BACRThe peior pd figs gléﬁl)latdh%feﬂl@s@é%y af %E‘éﬁ:@éaéy%%n be

h ISP P ok WAL 0RO ) SR AR Ayt and e

etre Sence o a nrc
r&mmbdﬁgﬁﬂamacterlzed in that prior to the use of the
al yst, a sulfur-containing organi c conpound is

[QQ%} p d?déh%h aryide vadety of progess finyt sthamesnfopetséing eardibens and

e85 ph SR8 st hths RFANE R il S PR i, there s

alsRlye ﬁfdbman@ £r et et B hylr&dcniSor Meohy HNRABPGABSTRRY Sosts and the
stream contai ning olefins and aromati c conpounds .

regirpdproduct quality.
[0003] US 5,417,844 B1 (Boitiaux et al) discloses a process for the selective

hydrogenation of diolefins in steam cracking petrol in the presence of a nickel catalyst and is
characterized in that prior to the use of the catalyst, a sulfur-containing organic compound is

incorporated into the catalyst outside of the reactor prior to use.
BRIEF SUMMARY OF THE INVENTION

[0004] The present invention is an improved process for thie selective saturation of olefins

in a hydrocarbonaceous stream containing olefins and aromatic compounds without

significant hydrogenation of the aromatic compounds. It has been unexpectedly discovered
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significant hydrogenation of the aromatic conpounds.
It has been unexpectedly discoveredthat when the
wo ewdessek is reacted with an el enental ni ckel PCEUSI095040741
at relatively |low tenperat@es and a | ow
stoichionetric ratio of hydrogen to olefins, the
sel ective saturation of olefins is high with | ow

rogenation.of th . '
g ReBTE R B R B L S BaURA Spual ORIy tow
terffbiakds\Rd RMEWRERERbMeR cahtibfydisgepan bhifingdhé selective saturation of
hydr ocar bonaceous feedstock conprising ol efins and

olefrsrinbigh vatniovumidkoganation ofrthe amatis gprpewadst ne st eps
f:_.(a), reacting the hydrocar '
oo PR BUTEDGPLBNAE RO LB Aol on o
oltirsofta¥il if 8 HPaiosarBEnRlebiEatdtockicoliPrisidl odfiisiand aromatic
hydr ogenati on conditions including a tenperature from
coRfpOunds SHOICpracess wosyuises the sieps ol (g)dﬁ%iitllﬂé theoloirpeasbapggeous

TR AR .
el%@ﬁﬁ@é&&@@dléﬁ@%cﬁb%ﬁbﬁ cORRHeRauding a hépdrgtuge from 20°C to

uced concentration of olefins. DETAILED DESCRI PTI ON
9OE, T pessuly/ENT €18 KRa006P00 kPham! beieichiginids etiepf thydtogen to olefins

S R ST e T
co%g{bglﬁapéﬂ%a%r%{d R3uRAGoREEBLibEoLABRAUNdS With a

yst conprising elenmental nickel at m|d operating
conditions and a limted stoichiometric ratio of

hydr ogen t o DEFAThED DESCRIPRIQM K THIR dNMIEY BN

invention is particularly useful for the selective
QT3 BB 08 P R AP R R 0 oy
adhYHE B?E%QHQQQH&'&OE%&%@&YS fABdstdRR cbﬁtﬁﬂﬂﬂlqﬂokﬂl@s fidesenttic

I nvent A preferred feedstock is a naphtha boilin
campdulnds withgeafatyshr@8pising clpouwoial sickel @b nt iQﬂeW@ﬂélcéthg@nS and a
n an ampunt . fromQ.1 to 5 i ght percent. [0008] In
h%‘tt‘é‘g?ta‘é’ﬁgé"%“f Ff‘uf’f?ghﬁﬁké@%’ﬁ{om‘ﬁﬁ tion, the
[dUG‘frrgC 9419%%% edeRERSLRLN 1§ patidhRHP GsethBfor BE RRGtive
aromati ¢ conpounds 1s introduced along w th hydrogen
hydibgenatisebatfineconaincge maplitbm beiting ranga hytlscpitponaceous streams, any
sel ective hydrogenation catalyst conprising. el eaental
sttabledty dgaear 5%@63%@6@.%0%‘%@@%% geedip g%ﬁ%%? jrygiton. A preferred
1 . ; ' o 1 | _

FSOIRLL oI5 LU B AT 1 202G Gt
aRboitdin® OHttb iSoweight perazht.hydr ogen to olefins from1:1

to 5:1.. A nore preferred hydrogenatj o one
[QQRSE: Heaperanchrgih beDtsHY BtvBon, Ao RHEPCPrsreus ecdstock
c&}{%&%e&&iﬂs%d 200 Eath TR 8 idifodub Q1R withhyafdden into a selective

hydrogenation zone containing a selective hydrogenation catalyst comprising elemental nickel

and operated at selective hydrogenation conditions including a temperature from 20°C to
90°C, a pressure from 618 kPa to 7000 kPa and a stoichiometric ratio of hydrogen to olefins
from 1:1 to 5:1. A more preferred hydrogenation zone temperature is from 50°C to 90°C.
Another preferred hydrogenation zone temperature is from 20°C to 50°C.

[0009] Suitable selective hydrogenation catalysts in the present invention contain

elemental nickel preferably supported on a high surface area support material, preferably
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[ 0009] Suitable selective hydrogenation catalysts in
the present invention contain el enental nickel

w@e@oswhd y supported on a high surface area SPQPU81005/040741

material, preferablyalumna In the case where the
el emental nickel is present on a support, the nickel
IS preferably present in an anmount from2 to 40 wei ght

alﬁ§1 Cag (r:ié I]t e cag ter%ttg? ?lglgltﬁﬁ %1(%& | grlgt ?nél)lli“é g}%m -tlée nickel is

PRI PeESert Al a® h@biitSrond R8o YD el g PedcontdI SIS @Afalyst weight.
E oceSS|ng wherein the presence of olefins is

0] méhtdsocathpnpersus sireanys réidhssrtaimargtstie qowpeunds and olefins, are

d bl
ol B P S oM BURE PR S s buR R oL s 5 R pmgntal to the
ca‘-iél?ﬁs ﬁéé@ﬁﬁ@é’ﬁs@@tﬁbnié fo@é‘sfﬁh%ad 185 USRGirablo & ﬁb&ﬁdt@ﬁeﬁﬁ@ Therefore, it is
ectively satura e preventing or at |east

prefemiedriand dgsntahb thattwheatsuolm hydroearbornstreanusiare mdpﬂm otedins are
il able, BYdr opar bonaceous of reans; iy he. derlyed oF 9 Momatic
cdpisthRaar @\ﬁ%fe%léﬁoc%}ﬁo%ﬁéedﬁ sfe&Hend m%ubéjdéﬂ\fehlfﬁﬂﬁ aﬁy %!ré& and a

catal ytic reformer processing a naphtha feedstock
cartiporx agacofor audeat hy@rocpaa:bmﬁmm’etrem id the htqulétetfﬂmmt fmmea catalytic

romati ¢ conpoun e, val uabl. e V\hll roduc
Sl ﬁ@cswr@ow?lﬂ@aféﬁlst%k P ek Dy S o ap £ ent stream,
th@ %r&ﬁzﬂﬁvc% searp LEREBIY Wﬁ’lettﬁhec@gl%%édcolmé‘ idered to be

The presen ective hydrogenation process can
canmgrhinyes, Whlclll Emhﬂ‘d&: tehevedwhdapreativiorg the awetic ra:smpnumls. The
hydr ar pbonaceous feedstock containin mat i c
af‘ﬁ?ﬁﬁ@eélﬁ FOgPRAIOR PIOqeppIane GK&S%YQG‘%H cgwe thegopeagretion of

| B3R §

ol ﬁ %)l ns cg&n%ﬁog% %éoﬁgge%tﬁ %@(t?l% %&ﬁalﬁ%g aﬁ&@%’rﬁ{d& Ogglds and olefins.

[GO b1t mmoommgi}a,mjmomd 1soprafe|nml fontha seleatdiel }Qﬂr@&ﬂﬂl(ﬂi of olefins
sel ecgti ve h drogenation .conditions with a cataly

CRUBRFHTRSSARACENS AdeRIAONKINRS promsitis compewnds %Bfié’éfif&s in a reaction zone at

L I
oFHPS Bt Lo R 1A JOReARAE prodcea
pr%ﬂﬁ‘ettsﬁbﬁﬁﬁallﬁ filee @8 Sléﬁﬁwfdoﬁ’gﬁoﬁﬂd?s KR selc OBy dréfmattdcanditions
stoi chionetric ratlo of Qﬂ%rogen to olefins from1:1

inchidg a fempasatuesfr ey adgnessuiedimn @ § kPato LA0ddagad a
st%{g:ﬁ el?rgpsl%{lg %ﬁ}ﬂ&(ﬁfﬁ&%ﬁ toabggfe 1%&? ﬁq lotr(])r% gﬁrgﬁg g]?[glﬁ] 1{1‘1 sgpofocfondltlons

wiltbegdldcy fyd tgge 0aidifehs ddepfll AOME chinbbsilién of the feed steam. In
substantially free of olefins. The term "substantially

arfyrvgnt, theanedics rom the felegow WWW!Wa%@QZQn@WIH he substantially
addi ti o

frgei gff olefg} clg}nﬁgrﬁ{] ?%B%tanilté g]&ef% {héﬂ tlbgbe}zvgglﬁltw%ght basis of the

olefific@bRFEBIAT (0QP& rdefit)l %aMﬁé@Qﬁl@W&Pﬂﬁt less than 0.5 weight
feedst%?g are( hydr%lggﬁat e(} OOlZL According to the s

pgyeass ehtheiananaatid epmpouhds wehe by droearhguhceqpsifegdstaek are hydrogenated.
GALY SRR B B PR e HS 2Bl
preferably employed in a fixed bed reactor containing a cylindrical bed of catalyst through
which the reactants move in a vertical direction. The catalyst may be present within the
reactor as pellets, spheres, extrudates, or irregular shaped granules, for example. To cmploy
the catalyst, the reactants would be preferably brought up to the desired inlet temperature of

the reaction zone, admixed with hydrogen and then passed into and through the reactor.
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whi ch the reactants nove in a vertical direction. The
catal yst may be present within the reactor as pellets,

WG pless90 ext rudat es. or irregul ar shaped granetBEES2009040741
exanple. To enploy the catad yst, the reactants would
be preferably brought up to the desired inlet
tenperature of the reaction zone, adm xed with

[%g@?g%ﬂﬁg%ﬁ%g tflr}]’;ﬁ}eg?%g%g%% ’ge ?(ﬂrgm? e@g&ﬂgﬂ% égﬁgggi/ ahount of hydrogen
arfCAEXIRchtad tb ihd dRird@ HiléRemparatind. Bifeithiiia6¢ehe effidedtnEMhe reaction

heated to the desired inlet teryfgerature. I'n_either
zang ey hetnassetlfintgermrodict sérever dadilirioy hascmayel 9 residssblaydrogen or

into a duct .recovery facil.ity for.the renppval of .
miab b fhafd TS SR oo ot ety P e RNy Rince of residual
hyARYES! Fraa P hedpfblel tHy dré@dnl B8y BLRADVEd by AesHhEERMERuent stream to

of residual hydrogen, if any, is acceptable. dr ogen
a et pressuserow byl papping| the tiflugntt streana fifith westriprsng ewmsingleatage flash

l.ower pressure or by passing the effluent streaminto
cQUily | hning or a single stage flash col um. [0014] The

["Q‘? 1:14@[ ';I?lg g%za%cpfonw& tﬁeaéa@hy%fi% éﬁ;ﬁa& REVIRS a fa& Bbtween 0.4 mm

etween 0.4 nm and Spheres of solid

anl. 2imps.t Sphepgrovfisolid carlyat supaort beteratican e madammzerunoer of different
di fferent s including rolljn d conpaction

WRSSRFP G SO AR EPMPIHOR eCPigiER I EYRET GeBrely;preferred that

sp'ﬁ@ﬁ@e{l bﬁﬂin@%&ﬂbl‘%@b@ gﬁ%&é&l a%éthf@até&étlsh}ﬂ% &% foRBed by a method for

catal yst support an or me y a nethod tor effecting
effieling gelatiof ofzan Alminarsal. sThis kil ofeelatidn of alyelisd fodiormfspheres is
alum na to form spheres_is co ly. known in, the ar
R kgpyn B Y B0l F t&%gi?-nih%%mw% gay e glso formed a
ot di T .
TR oh LR O 0NE: o SlSn, o
scdptionoofiappioginyatdly [Repeeent hydrdgeagdioridel to pratizict an pluadnae chloride sol.
an_al um num chl ori de sol. Another nethod conprises .
Agpiber meihgd pamptises elcsirabysispf amolibopPhelnmee lgeds i gelectrolytic
e | . i .
o4} SRR de BT EHRR O 0L ARBH T8y Mg el o

aiguededutioal oftaludiingd chllaridenith i rafxtale balnivubfetied to heating and
m xture being subjected to heating and digesting at
digesiing gt its hejlipgpakil. [ 0015] A preferred method for

tin ' j {
G 86: B PEAGRLEN AP RIS BgBATRE RS 5 L MARLERS sps o
adreifRrthd sulavitted aMlih$ Bge hed ie@ipetAuD ®cRiwnthe galatloh Refperature and
di spersing the resulting adm xture as drO{JI ets in the

thign dispersing dhawompiting pJmgrdnstas dropdeie iy the lipt 9il bath whereby gelation occurs
L AT N T KT

S%&ﬁatdr’f@ Rbi$aih AR dRAtnhéhtd MRAAEr tb RApALHerdesirddPiSisieal characteristics.
characteristics. Cenerally, a conplete aging treatnent

Geusrglhy, ssomatsiteeging trhgimept ¢orhprnisea agiog ioboteil jar a perieyd ofja least 10

hours, aging in a suitable liquid alkaline medium at least 10 hours and finally washing with

water to reduce the concentration of alkaline medium. In such a process for the forming and
aging of alumina particles, the hydrogel spheres are not to be contacted with water prior to
being aged in the liquid alkaline medium. The spheres are water-soluble at these easlier
stages of the process and can be destroyed upon contact with water. The aging treatment may
be effected at a temperature from 49°C to 260°C and above 100°C there exists a tendency for

the rapid evolution of gases which cause the hydrogel spheres to rupture and otherwise
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hours, aging in a suitable liquid al kaline nmedi um at
| east 10 hours and finally washing with water to
wo eduosseblhe concentration of al kaline medi um PoT/F8D0S/640741
process for the form ng and agi ng of alum na
particles, the hydrogel spheres are not to be
contacted with water prior to being aged in the liquid
be MakeRe QIIa&IEF xgea ﬁ%@fa‘hﬁ@s RESc PRESe M@ﬂhé fédming and aging
ese ear t he process and can
stejne highay@dxpanaums:may ae bm\pldyhd wataging. e ngzattgmt qféaglme trperatures

R b AT e e
m f?ltell'gférg Be g%s ‘0@% hmﬁ@ﬂﬁa?e ﬁﬁlob@(ﬁjé 281 SRNLHES Tically,

rupture an econe vvea By maintaining a
ge$la@ particle aphuged o':n ﬂfeeﬁlshaltlefaﬂ ummgfrd)rhd tb @rrtiont aiadempgraiyre from

e LSl bR 2 s, TSt B e ST LD
a@gﬁp%%bgg?%s éc&ﬁlﬁtl&iﬁ] me% ik Earﬂf:le?gﬂe%% I?llﬁ‘ e hged in a dilute

utlon ore be washed
bdud Avahediadalsaidiied fir\2 thal Hoov. nlgftdrhnelrxgl dgedgheparsitlep are water
% pical |y, geIIed particles are aged in the oil bath
wished.airiefjgad £alewed. to 24 hours at a tenperature from

[q%ooghﬁ BS. g?I?Q h? gg ﬂ&%e)%ﬁa sp ffecr%fpg res sgr‘r%l e sol with

hekameihlicasstramiie (WT}; d vrakthhel lesigrestoapdubktiyg amdrm p pH of
aged in a dilute aqueous amoni acal solutiaon for
frexmhldgrlé) This x@ateb@ln 3 bagen, inerpaseate pLiveisolypis amgaased temperature

I I
S S BLP SEP A R8RS A AR, il
kﬂ&\ﬁrnhgted(ﬁ%ﬂéﬂf QR LI FRNTM Ay H\@ﬁﬁ) dveatke peltiag Apstitn@pon heating
a strong buffering action at a from4 to 10.

the mistunetosni €é¢vamdstempa@uaﬁ thq‘ngerlbeg 2gENF AecOMoseR ARl PYas aumonia

ncre d.t t
o ST L OBl PG MBS
Féﬁovlnﬁg gélaﬁoxkémy\ﬁglﬁ aﬁe ﬁarmﬂ)éﬁ wag bebved &@emq 16IMT amd hdaeheated
enpl o as the gelling agent. Upon heating the

gmluatllyrte 615 0°Gandtaddinedin aivatibis gampasaturerfer gépmsnghy g@%ﬂltant material

oses and fo s S the
i TG sy g - Sranpa ettt St TS sihy B 3
" iy Tehkt@BGeigh t
SR gLy S

gzimmﬁ SBGna nﬂio eadure thatthersuppart matetihl b etseqmlaﬂﬁg@mglaf@umma it is
hours. Ii ul tant mat eri after

gl dean et e uBpast Par @%hh*?&xa?%&‘hﬁ% g Tnfgpapopegn excess of 850°C.
(?sm'e t%%eﬁlgéaraﬁ%sqh eRS3EBF B5° b})’wﬂl‘ r@s&lﬂﬁta pHage &}@igé bﬁﬂl% alumina,

um na support be conprised | east” 90 wei ght
c@ﬁfeﬁtﬁight framnthe ghmmianto deTia-, eietar; end pssibiyhevesaipheralumina. Such a

| .b 1y I hl
plRSS cheneds ¥Rl SHETRIBBID AV BRI Sor b e DEudliens 00
aﬁgs&r%%f&%tﬂ{gelafg%r B8 Shid reSRfd3fan increase in total pore volume. However,

because the surface area is directly proportional to the quantity and pore size of the small

pores, the collapse of these pores results in a dramatic drop in surface area of the support
material. Therefore, by utilizing the oil drop method. it is possible to form a gamma alumina
support material having a total pore volume greater than 1.4 cc/g with a surface area in excess
of 150m*/g, thus avoiding the attendant problems just described associated with alternative

forming techniques.
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Exposure to tenperatures in excess of 8500C wil |l
result in a phase change of the alum na, converting it
wo canmiosdseo ganma- to delta-, theta-, and possi bP@gT/@smns/040741
al pha-al um na. Such a phases change is usually
acconpani ed by a collapse of the small pores (Iless
than 100 angstroms) creating |arger pores which
[ |t 8elifedtle ?ﬁ& Sfiffnd %pggﬁ%at&% S HERal ﬂ'@&ﬂ’serléqurred for the
because the surtace area s directly proportional

petrfoemanceif itheycatedykt peeceinghe presdnt irtventsoral Thqmd@ maly HD@ present only on
col | aps

of these pores results in dra |c dr
the gRiepRulasF E5HERLNR RO SHRRSST AR G g orRiy ta&ﬁuppoﬂ
Hé’\}ﬂé%{hrz-:' [ﬂ&ﬁe | 88t dutdd's Qﬁ"aéﬁfqﬁ’éjsugp&ﬁ nfaRO8R1 ﬁ’k ‘?uék@l #sQlFace-
um na support materi aving a total pore
deyotitedpsugh eledt sassdrtially hl14f de/rickel plesant soiliexmppant éaconaentrated within

excess of 15QnR/ t hus avoiding the attenda
thp pBtsTaRsS 2P Srictendier s’é@eéegw Igwomwaapr @F Rigksljg the finished
h
oL BT e BT T) ea) oo R SA: S ME ol met

Theicles tobapomme Carvbe ddied c@t}ﬁlcyﬁtysu&&dlgl the Bﬂiherqofoemanmn procedure if it
i nvention. The nickel present only on th

issodesined. bfovener, #lig nr%%r@ﬁbﬁdhr nighlepmppndnt of thes eﬁfar 818 added to

tog iR prep AL TR et SN b b0 Epofi i gk hEForfid Sumin
sphifch a9 HARASIAL i a Soletior dTalnicles safpdudldl )Pra’erabbf tﬁd‘ibrmed calcined

ni ckel present on the support is concentrated wth
aluminacpheresrars timp@osediie eb aqleoys polution @fem@,l@é p&rare nﬂkél chloride, nickel

‘ﬁg C‘i’%‘%ﬁ%% ogﬁt%ren %rk‘gilJ@ %%lt’—lag P&#f? gh e en ﬂlé{ §(%1Hﬂ1(§n is then
pr@ﬁ%ébz% S apbRfePloaiPhtsain eoRkRt withhige éﬁh@i@g hmﬁ@rﬁ@ Qnrefty gedn

ed'to the catal yst durln? the sphere formation
eyapottu The idfied pantrsles macrdhmlwc qrmdeat@rtemp@rawge of 150°C for one hour

éﬁé{sg‘éi égat t OBES gg ?%:ﬂlq%hérgﬁ% ?gg %rYdSé)urgéSd with
m'tx’éﬁg?&ﬂair& gfbférﬁblmhﬁﬁcﬂe@ ® 4 %dﬂ&%r?ﬂtéﬂﬂn%ﬁa@h@ﬁﬁ% n3tfgen-

to a Solution of a nickel
cdtaifieg zbs. yAlthdehf spherichl eliminamgpdieres are the prftreadesippee for the nickel

CATEREN CHPBFBES RRCRBFO A PRTETS PhGKEA IRUGPEnpjvention
[ﬁ e%f p\rlﬁ{‘e?} 10 é ohe fEs&lft%véhﬁHH UM Fther degnobobratbd 8 t}iesfollowmg

y eva orated to dryness in contact” wit
etdneplap Besseusglészira gotepresentedyto shddmlienitibe rpmoess othhre rnventlon but
dried particles nay t hen be cal cine ure
A AT IR A R R
The formed spheres may then be dried and purged mnth

nitrogen and are preferab subj ected to a reduction
step in contact with a hy Wtal ni ng gas.

(50 S L 9050556 D gl e e
C3 el ﬁ%ﬂ 16 dsodaRsdnt Wil Yedoteduh hlstle@ivel iy didp@ngtisendtion zone containing
I nventi on.

elemental nickel on a gamma alumina support operated at selective hydrogenation conditions

including a pressure of 5600 kPa, a temperature of 40°C, a liquid hourly space velocity of 10,
and a hydrogen to olefin mole ratio of 1.5. The Bromine Index, which is a direct relaticnship
of the olefin content, of the feedstock was 1000 and an analysis of the effluent from the

selective hydrogenation reaction zone determined that the product Bromine Index was
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[0018] The process of the present invention is further
denonstrated by the foll ow ng exanpl es. These exanpl es

wae@7nsdcopr esented to unduly limt the processpof/usinns040741

invention, but to further i1lustrate the advantage of

t he herei nabove-descri bed enbodi nent. EXAMPLE 1 [ 0019]

A nodel feedstock containing 99 wei ght percent toluene

8R4l 28, Wi%s&ﬁ"aﬁ? %n\@rﬁngcé\lpéﬁﬁé Rle@sthUAS 106/, %B@Sle%ﬁan 0.2 weight
reacted in a selective hydrogenation reaction Zone
pandndiofithedolabmmartha feedstodlewaosatmatgdmma al unmi na support
operated at sel ective hydrogenati on conditions

i ncluding a pressure of 5600 kPa, a tenperature of

4Q0C, a liquid hourly spaceEXaMRIE 2 of 10, and a

hydrogen to olefin nole ratio of 1.5. The Brom ne

I ndex, which is a direct relationship of the olefin

[oozent A abdélfeedsertisopalningsd Weldht percerd folasl 4ndi Isweibht percent Cs-
the effluent fromthe sel ective hydrogenation reaction .
Conlelimsthydracadens was reapied it o srledtivBhydiogenativaarachias sppgcontaining

LR TR S s 0. s
h&lrlyapacd \ﬂ:lédi’? Jfaednl atydwaen ERSIEAiRhRMe ra SRS Phe hydrogenation
e

[0020] A nod f eedst ock containing 99 wei ght percent )
Teettinarisascatattet hydngeesipgtheaerction zoggewpetiwg to 90°C and the Bromine

dr ocar bon S reacted i tjv dr.ogenat i on .
L BF B DRt Lol Bl P P ¥ et P S SR e operating
SordmidNg, e RRefidn mrtahﬁéa@&e WaPFeAasd ForR DO O @5 09C8anddhe Bromine
liquid hourly space velocity of 10 and a hydrogen to

bidex imas modxpectadly sedifced fivm MifetioHd ofpethat fedncticmdotthereaction zone

was started py | ncreasi e feacti zone .
g f ol b RH " Cedtad M i PaERoRr4a nao. In this example,
BHIP TS Fhad (0 2 AN BerbQH B¢ iHeQoRBne #Ghe WelHOU wad SRGLRE.
any ot her operating conditions, the reaction zone
tenperature was reduced from90C to 50C and the
i ne ) r f.
i S L S L R
gncompaiied by thkOfiGcdse diithe ghrdsbrt ibvantion and tieenéfiono BO afforded with the
20. In this exanple, only less than 0.2 wei ght percent
b thereok ol uene in the feedstock was saturated. [0021]
The foregoing description and exanples clearly
illustrate the advant ages enconpassed by the process
of the present invention and the benefits to be
afforded with the use thereof.CLAIMS: 1. A process for
the sel ective hydrogenation of olefins contained in a
hydr ocar bonaceous feedstock conprising ol efins and
aromati ¢ conmpounds whi ch process conprises the
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steps of: (a) reacting the hydrocarbonaceous feedstock
Wi th hydrogen in a selective hydrogenati on zone

w@ontassespng a catal yst conprising el enental nie&BUSBDS/040741

ol efin hydrogenati on condit§ ons including a
tenperature fron20C to 900C, a pressure from 618 kPa
to 7000 kPa and a stoichionetric ratio of hydrogen to
olefins from1:1 to 5:1; and (b) recovering a
ar bonaceous product stream conprising aromatic
conmpounds and having a reduced concentration of
olefins. 2. The process of claim1l wherein the
1hydr dgapéess foebeiselfativd by drogenagion ohalsfinh eotieined ing hyglierarbonaceous

stream, 3. The process of clains 1-2 wherein.th .

f ecdlguReicenTRTe ifbns el aremalc coriRniidh Phikbegesss gomprises the
wei gEge grcent. 4. The process of clainms 1-3 wherein

t he hydrocar bonaceous product stream contains |ess )

t han(d). 1 veacthy thedwydecerbohakpusicedstockhwitibhydregan igfa selective

clainms 1-4 erein less than 0.5 i ght percent of ih

aromat i c OPHSEEHAISD ZANG FREIHPIGE Bfﬁ‘i\g@&ﬂ% Sl @8@5@8‘2‘!’(‘81{61 at olefin
ar e hydr ogeaRkethiof colifol!ABREHe ftebbdufike fom ARENEDIC, a

the catal yst conprises an alumna support. 7. The

process opreshuat fiwnilé B kitreto&i0A0 kRe anha stojchionigric ratio of hydrogen to
spherical. 8. The Erocgssﬁgﬁ clains 1-7 wherein the

catal yst OkHnaTRE hildRelli AP an amount from 2 to 40

wei gity pe i It WRlaBNdom Risi f

pr oci@s o% é?:?l(}%rﬁ%a fi{tgovﬁié@&(:%&% ?g C%I eéf‘Mi%n hyog}pggén-r?ﬁ?rgﬁ °

condi t i ongoipotnddend htenpeareiuwedcdconr2B dfoldoes,

2. The process of claim 1 wherein the hydrocarbonaceous feedstock is a naphtha boiling
range stream.
3. The process of claims 1-2 wherein the feedstock contains olefins in an amount from

0.02 to 5 weight percent.

4. The process of claims 1-3 wherein the hydrocarbonaceous product stream contains
less than 0.1 weight percent olefins.

5. The process of claims 1-4 wherein less than 0.5 weight percent of the aromatic

compounds in the hydrocarbonaceous feedstock are hydrogenated.

6. The process of claims 1-5 wherein the catalyst comprises an alumina support.
7. The process of claims 1-6 wherein the catalyst is spherical.
8. . The process of claims 1-7 wherein the catalyst contains nickel in an amount from 2 to

40 weight percent of the total catalyst weight.
9. The process of claims 1-8 wherein the olefin hydrogenation conditions include a

temperature from 20°C to 50°C.



