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CATALYST, USE THEREOF AND PROCESS FOR PREPARATI ON THERECF

The present_ | on relates to catal ysts containing as th
cat al yticahé/&zoeéﬁ 8e metal s one or nore netals from G oup Vlsﬂmg?sngos
the Periodic Table of Elements and chromum to the use of these
catal ysts in processes involving the contacting of a hydrocarbon 5
feedstock with hydrogen, and to a process'fbr preparing these

catal ysts. In U S. patent specification No. 3,491,019 a
cat al yst has been di scl osed for use in the selective hydrogenation
of refractory - pol ynucl ear aromati.c hydrocarbons present in a |ight
cycle oil into 10  CATALYSThoBSE PHERROFhART GBRAFHSGNEQR IPRERARAPHIN CHERRORS
wherein the only : unsaturation is in a single'benzene nucl eus. The
catal yst conpri ses a metal of Group VI-B, preferably tungsten and

a metal of Group The Pre”\‘}'f‘l’r“"eBF’e‘T”er‘%‘lJ(ﬁ"')‘?sn?%I?éFachTéf)d%?i“F%’d“BH 3 t
silica-al um na eampswaely active meemmbnmdtgmaﬁe metA53%Ebym vesghvinf o%i | i ca.

15 gh rrgfn.cp ¢ QIuatblgp ll:".fl.e!ge%tt hro ﬂ:‘ég’tgggx a I‘ O %l?e fe0r

hydrogenating aro ydrocar onsS 1's" |sc osed, Wwherern sar
aromat i ¢ hydr ocestzdystsaie mmsednmlvhw%gMPewneoﬂﬁlat hmcwhdm

5 feedstock with hydrogen, and to a process for preparing these
catalysts.

In U.S. patent specification'No. 3,491,019 a cataiyst has been
disclosed for use in the selective hydrogenation of refractory
polynuclear aromatic hydrocarbons present in a light cycle oil into

10 monoaromatic hydrocarbons, i.e. hydrocarbons wherein the only
unsaturation is in a single berizene nucleus. The catalyst comprises
a métal of Group VI-B, preferably tungsten, and a metal of Group
VIII, preferably nickel, depogited on a silica-alumina composite
comprising 35 to 65% by weight of silica.

15 In U.S. patent specification No. 4,469,590 a.process for
hydrogenating aromatic hydrocarbons is disclosed, wherein said
aromatic hydrocarbons are contacted at hydrogenation conditions with
a certain Cafﬁlyst in_éhe presence of hydrogen and in the absence of
an inorganic sulphur compound, particularly hydrogen sulphide. The

20 catalyst employed comprises (i) a metal of Group VIII, preferably
"palladium, and (ii) a steamed suppo;t comprising a transitidn metal
oxide selected from thngsten oxide, niobium oxide and mixtures
thereof, composited with a non-zeolitic inorganié oxide, preferably
alumina. The steamed support may additionally comprise a metal oxide

25 selected from tantalum oxide, hafnium oxide, chromium oxide,

titaniuﬁ oxide, zirconium oxide and mixtures thereof.

' The present invention aims to provide catalysts showing
improved hydrogenétioﬁ'activity when used in a process wherein

'hydrocarbons comprising aromatic compounds are contacted with the

30 catalyst at elevéted'tempeiature and pressure in the presence of

hydrogen, more specifically when used in hydrotreating of



a certain catalyst in the presence of hydrogen and in the absence of

an inorganic sul phur conpound, particularly hydrogen sul phide. The 20
catal yst enpl ogyed conprises (i) a netal of Goup VIII,

pal | adl"Qme (i1i1) a steamed support conprising a transiti on’air%g%lal

oxi de sel ected fromtungsten oxide, niobium oxide and m xtures

- thereof, conposited with a non-zeolit-ig +4norganic oxide, preferably

al umi na. The steanmed support may additionally conprise a netal oxide 25
sel ect ed f hydrocarkan Gracsipere contdininumagepatdc edmpowidamaos iqd@pounds

titani um oxbfl@inZid GQIPHLP Q&E’!/QE ARoddnXt A Qe tldReROf such hydrocarbon Th€
present invention ains to. provjde catalysts show ng | mpr oved

hydr ogenat FFRFt3ET% \ﬁrFy“‘Wﬁe FERIPTERS a‘°pFode’s§tW’1"ePé‘?"r’?ss in order to
hydr ocar bopsdwwenyid aogntasdnEbingt iconpponskss .ale seht Bek-ethgsi pfodels 30

catal yst a]i:hee lh%&@&c%g?l&rg arﬁgﬁéﬁmr £s %ﬂg crtgé stur g u‘sL hs agr ejrsne rv}gfchOf

hydr ogen, . for e “speci en use hydro reatl WO
96/ 03208 mainly the amount of sulphur and/or nitrogen containing R@FPLEREIE/ 02903

-2- preseA¥ DAL bﬁecémcu YuSNh&I) B BLBERfeat GPRBOUNDS and
conpounds - cont ai n sul phur and/ or nltrog)d:n At" the nonent, such

hydrocar bofiecond stage ip é’c‘f‘F’b inhie CRY FEPHRE §Gb?réE‘F ComRPYPRS-i$t age process
i n order t@educed. Suchf&dﬁ%ﬁatjehﬁrﬁ’éﬁﬂrﬁts aécasarpt iae edmpﬁwa:dm I n such

t stage proces r n_frac n.is_s ectedtoaflrst
S\tAg.%e in WEat%ysgs %or reduci t:het{'}%%ég%%lf%t nftg‘g{”s% W poox: dro%eriar ogen _
cont ai ni ngaetﬁwp@mn@srtlcularly fpr gdensatiunativn ¢f a@wmms:-dyr.ougrmedovm and

subsequent Lyedddcd of substan’tisﬁcgm;niga&eshfbh\y@%/g‘@'rﬂlﬂéoé&e amount  of ‘
aromatic conmpounds is : reduced Such t wo- stage process S

necessary, CERLAAHRE FOTRFHRAS -

It is an object of the present invention to prov1de catalysts
15 haylng an excellent:hydrogenatlon activity towards aromatics, even
in the presencé_cf ;ubstantial amounts of sulphur and/or nitrogen
cohtaining compound%, The present invention also aims to provide
catalysts which areiparticularly effective in hydrogenating
monoarpmatics_besidé di- and polyaromatics. It is a further object
20 of the present inveétion that these catalysts also have a good
desulphurization an@(or denitrogenation activity, so that beside the
‘amount of aromatic compounds,_also the amount of sulphur and/or
nitﬁogen containingico@pounds can be substantially reduced in a
single.stage érocess or in the conventionally applied two-stage
25 process, depending on the requirements as to sulphur and nitrogen
contents of the proéuc;.
Accordingly, the present invention in a first aspect relates to
a catalyst comprlsxng a refractory oxide carrier and as
catalytically actlve metals between 2 and 15% by weight of at least
30 | one Group VIII-meta% and between 5 and 40% by weight of chromium,
“ said weight percent;ges indicating the amount of metal based on the
total weight.of ca:fier, whereby chromium is present as an oxide
and/or as a sulphlde. B
Chromium may be present in the catalyst according to the

35 present invention as chromium oxide, as chromium sulphide or as a



10 catal ysts for reducing the aromatics content show poor

hydr ogenat i on activity, particularly for the saturation of
nonoar onat yess #ﬁst he presence of substantial anousdgEmsesdss phur
and/ or nitrogen cont ai ni ng- conpounds. It is an

obj ect of the present invention to provide catalysts 15 havi ng an
excel | ent hydrogenati.on activity towards aBomatics, even in the

presence of substantial anmounts of sul phur and/or nitrogen

cont ai ni ng comFBBRAE L9 8L sheseniAsi Nih PR gHsspstedai iusietaily hopsidetter, a
cat al ysts whi Chuﬂtablpaﬁﬁelpﬁrﬁtﬂbhym&hﬁﬁﬁisleuetd @:M&Oﬂwat—é.ﬂﬂt catalyst
nonoar omati cs ol YAr oppt s.a furt ect 20
of the present ng%\kllg%t?%r? u? nl% lsye ggta %’tug' hrflstéahlexlge‘af‘qg% ent as
desul phuri zati Ghrwmxléemﬁqeeg@wahm dgpirig/Félcingtidnhatehest dais he

~anount ef ar OW&LtﬁﬁenﬁOUHdﬁevei” SRntHe AR OJul%Hll.l ‘dﬁt%%%&’ lfeed than
ni trogen containing conpounds can be substantially reduce

singl e stage pPEcHEStoR PRRE 19 the FREFEWBHaxide wiidl P@&lﬂwesﬁabé'lld% and
process, dependience @Bntdrted Eifithr &AL M 3a1pHIdE Ul RRUEL M s liphf &488n) .
contents of the product rdingly, the present invention
ina first aspec?y g#gatceaga%%s't perf°manceAﬁisatb§F§/g‘ib¥86Yﬁ9r ?’gi s F1EEpERRt ory
oxi de carrier and therefore it is cerisidgtdédcal pnefactdd/ emmutinés: béet thaepreseand
15% by WEI ght Qhvéltibf A nawd chromiumCiEe 1@9&18.3%41'9 F@Je?& ﬁHQthct L 5 and
40% by wei ght of chrom um said 5rcenta es T na |n t he
amount of net aRSpEhERLgH sphRhide. Acc“"‘“@ét’althﬁ/e?ij-ﬁﬂ-yiﬁ me&rarlPErbe V\/nereby
chrom um i s prespjdctasd N aOidpdeate presulphldﬁ&déﬁatﬁ&@pSMﬂ)lﬁbQ?e:.ng
Chr om um nmay be ent .i t.he_ca st, accor
i nvention as .chrgm Em‘gom the §ee41 %ry’r? FFFETH 6% ﬂ%pg?’déﬁ'émé of chromium

oxide can be controlled by relevant parameters such as temperature

pr esent

15 and partial pressures of hydrogen, hydrogen sulphide, water and/or
oxygen. Suitably, there is formed an equilibrium state between
chromium oxide on the one hand* and chromium sulphide on the other
hand, so that both are present in the éatalyst.

' As will be discussed in more detail below, the catalyst

20 according to the present invention is especially advantageous for
use in the hydrotreatment of gas'oils and cracked cycle oils. Both
these oils usually contain a relatively large amount of both
aromatic compounds and.sulphur and/or'nitrogen containing-compounds.
The amounts of these compounds present in the gas o0il or cracked

25 cycle oil must usually be reduced in view of environmental
regulations. Aromatic compounds reduction may also be desirable for
reaching certain technical quality specifications, such as cetane
number in the case of automotivelgas oils, smoke point in the case
of jet fuels and colour and stability in the case of lub oil

30 fractionef When using the catalyst according to the present
“invention in the hydrotreatment of gas oils and cracked cycle oils,
the required reduction can be attained in a single stage, so that
for instance the requirements for automotive gas oils c¢an be met. It .
has been fouhd that the catalysts of the present invention are

35 especially active in reducing the amount of mono-aromatics in the
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- 3- conbi nation of these. As will be discussed in detail
. herei n?; {03 sui tabl e preparati on net hod usestigEpogsioar € t he )
presen %yst -results in substantially all chromuminitially
‘bei ng present as -chrom um oxi de after the last drying/calcination
-step. If this 5 catalyst is, howdver, contacted with a
sul phur-cont ai ning feed than at least a rt of the chrom um oxi de
will usual I§nBE %‘Bf’b‘Fﬁ d&¥eraAf the p‘esencﬁé’r“rcé“‘is(‘}ﬁﬁg‘ﬁleﬂ“‘?‘ﬁ‘i‘% %hr omi um’

sul phi de ("dulpBud do ﬁauhphg d:ainpm):ls, such as hydiRig¥n O00ghidd, abist per f or mance
has been obs%rveed 'ch a@ and therefore it is considered
a preferreun ISRoBa Feht o g[ resent 10 i nvention to have chromi um

at | east partl yTher e%r@hvst} mcmmileatfal §8¢ present inventiercomprimes Ahi de.

Accar di ngl Yoaeh e scai f)- xshmme@ehsobmeen 2 and 15§u$>9 %R?;L b8 & separate
presul phiding treatnent prlior to bein ontacted with the feed.

The degree We §£ﬂ“§hYUéﬂ“6‘?‘FloF“‘?:I‘?FBYﬁW and 40% byo‘)ﬁjﬂét fn chEP YRt (151 | ed by
rel evant pafa3npéed SowidC bhats i eXEpe@E dmdnstsl of catalyﬁﬁlp@rscitmre peessur es of

hydr ogen, héldr q%: ”'t’?x Q:’:.v\é\&%%?we égéalyst beco s tXQ%nOXFo ét abl Y there

is formed an e ’rlumS| at o U €on the one
handand chrWMIs&lmmtdeamvehéfot%rthe other hanﬂam!xe swunhhadf both are

pregent in éar&glfﬁtcali?tacnve metals is hlgl‘eér Whid <RE YpecUssgdsin nore detail
bel ow, the cata . according'to the present invention is

especi al |y ‘d’&%ﬁ?ﬁ’&ge’iﬁfs fpghher increase juccatalyte AGLIVAtY SloBREt of gas oils
and cr ackedvatyshte tﬁé|<ﬁ>st50$fhthe extra ambl&SOfQhdtslUhak|apptoed dbn a ‘
phur

relatively |a fi both _ ro C ounds and sul
and/ or mtroﬁ%%cuclc?ﬁta nlﬂ(r’)\% é(%o vn%lsmetal(s ga"dTﬁesu;Eg ‘:rft’"s}S"Bf“’ttﬁ’e’éél

conpounds pﬂ&beﬁtaﬂnSQShGOWSqu betwesnaeifedn@ 5 2% by weggitl efoitl leamt usual |y

be yseduced dja yi&y ofuemagoam%e&een 8 and 359 BPUAGHE Sk < &{1%! c
conmpounds reduction may al desirabl e for reac certain

t echni cal qPLf&FPfiPlgpé‘tﬁ“P’F%'hﬁu s 108 pywelahtcpfyas least one Group VITT-

metal and between_;o and 30% by weight of chromium is present in the
catalyst. Of the G%bup VIII-metals, i.e. nickel, platinum and
" palladium, it is péeferred to use nickel and/or palladium.
20 ' It has been fo%nd that not only the amount of each of the
' catalytically actiJe metals influences the activity of the catalyst,
but also the molar ratxo of Group VIII-metal(s) to chromium. Molar
ratlos of Group VIII-metal(s) to chromium which have been found to
give very good hydrpgenatlon activity are between 0.10 and 1. 20,
25 preferably between blls and 1.10. Especially good results have been
obtained with a cat%lyst having a ratio of between 0.20 and 0.50.
The catalyst aécozding to the present invention comprises at
least one Group VII& metal, i.e. nickel, platinum and/or palladium,
on the one hand and chromluﬁ on the other hand as the catalytically
- 30 active metals. of all combinations of metals possible, catalysts
-comprising palladlum and chromium as the catalytically active metals
are preferred. As a;ready discussed above, chromium is present as an
oxide and/or as a.sﬁlphide. The Group VIII metal may be present in

elemental, oxidic or sulphidic form. For the purpose of the present



nunber in the case of autonotive gas oils, snoke point in the case

of jet fuels and colour and stability in the case of lub

oi |
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fracti onswdVbgsessi ng the catal yst according to the presenPCI/EPISN2903
invention in the hydrotreatment of gas oils and cracked cycle oils,

the required reduction can be attained in a single stage, so that

for instance the requirenents for autom)tﬁ’/e gas oils can. be net. It

has been found, that.the cataly eqt |nvenI|on ar

especially act1VE" |L'n r’elc’i‘t’]'f:elvng t hfngf frtono %r SHRL1ES™T 1S %fﬁmum'

PCT/ EP95/ 02903suitabiy 98£€31208s an ox:.de and/or as a sulphide.

- 4- fi nat, ReROUS! a %\A@&ea Ray NRepldREnGR 0l iSHbPANLI AleafpuINt s
of sul phur contai ni ng conpounds, such rogen sul phide, and
ni trogen cont afH B mmaé the present inventippe ’@a{‘aFS&‘tY A8y AEFGeED t he

presents i nvent swih &9 NGebl S6%, aslumina, amoﬁ;aioah yimﬁ;ai-layuﬁﬁial velusetisdtedbet ween

2 and 15% by t_of at_least 0 nd bet ween 5
and 40% by wei @4’1‘?“?3? °crh'rm(')ﬁuﬁﬁqs clf two or mord ﬁf %‘Beén %u“"ﬁ’mE l}g"allzj{’t i us]egwer

amounts of cat etheri swiltaplecefyectopy aixdde carriers amceludprﬁuledoahuhenqact ivity
of the catalys
on-the ot her

hi gher than thet Lﬁggelpequmqegtloned ca‘neﬁrdlpé%ﬁeédedt‘i‘FérﬁPPFHe‘?xlFﬁcrease in
catal yyoc acti E&ﬁr}ied@%&enﬁolites with al@kirdNbndMee €NSks £F atbihdex! roF anmount
i es r&art'c"{:lhgrbjgr t.he GrouglVIII metal (s).

of netal.

Good results c‘élh B?ﬁléf?\edw‘th alu
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Thi s

{>hJ§%ﬁQﬁQ§5 aamlggweaehae alone or in COMBERL emJ LY det sﬁ%we

anount ~ of catalytically active netals is

na as er is particlularl
preferred

The catalysts according to the present invention will have a
surface area which is such that it gives the catalyst a suffieiently
high activity. Typically, the surface area of the catalyst will be

at least 80 m?/g, measure according to the BET nitrogen adsorption

'methodf_Preferably, the surface area of the catalyst is at leeSt

120 m2/g.

The catalysts accoraing to the present invention can be applied
in a large number of processes for converting hydrocarbon feedstocks
comprising aromatic compounds in the presence of hydrogen.
Accordingly, the present invention also relates to the use of the
catalysts described above in processes wherein a hydrocarbon
feedstock comprising aromatic compounds is contacted with the
catalyst at elevated temperature and pressure in the presence of

hydrogen. Since the present catalysts are active not only in

. hydrogenating aromatic compounds, but also in removing sulphur

and/or nitrogen compounds, hydrocarbon feedstocks comprising sulphur
and/or nitrogen containing compounds in addition to the aromatic

eompounds are particularly suitable. Specific examples of processes

“wherein the catalyst of the present invention can be suitably’

applied are hydrocracking, lub oil hydroisomerization, lub oil
production from flashed distillates and deasphalted oils and

hydrotreating.

I f,



wi th catal ysts conprising between 2. 5 and 12% by wei ght of at | east 15
one Goup VIll-netal and bet A s o by wei ght of chrom um

Pr ef etween 3 gng L étyrglaEN at | east oper/gEposwnoog! | | - .-
met aﬁ&&%&%‘)egt)v\een 10 anid %B‘ﬁ;@ymgght of chromumis present in the

catalyst. O the G oup {Ml—petaks e—i ckel, platinum and

pal ladium it is preferred to use n| cﬁe‘t and/ or palladium 20 - I t

has been found that not only the anount of each of the
cat al yti cal | yTadPrvertabysh 45 v PactRPéied Ha adwPTPdspcking REccsssal yst

but al so the captidr wfntu osﬁﬁnawrv&é La-ﬁanahé s)lthosﬂtﬂes)mnumr Mol ar
rati os of Grougas lMm:,_lega(s) ta ch enfoundto-

gi ve ver y*48B8E% RRaPYATEF 1 ShCat Jie\ﬂ‘fkﬁ/ are Béfgﬁé"égfl% i o) a"'ﬁﬂp'ii.sfﬁ,' 25 o
pr ef er abl yedistectang. ASmirel 3. HBiroEsvkinq Iprycepsotypicslly Solpriseleen -

obg ai ned - Wit <8 LRk Y e DB NEe s E S Qoﬂf:.n?%é@@g& G080, ,@néo& «0.

- The catal yst according tp the present 1 nvenfion conprises at | east
“one GroupWifh p fiittable jcagalystexbeor tHRSEATHRR %&Fé‘r’eﬁﬁaPP%dpﬁnﬁw = on

the one hamyl aapfessbeordtubetieeh e ahdasohmndiasrehgrasahad wei cal ly 30 -
active nme acls Of all conbinations of netals possible, catalysts:

-conpri si }é ‘ﬁgﬁ"adl um and chromium as the catalytically active netals
are preferredin Asxbacb:rleamfroasmseucaboueph@hraomrqmni'srorgemsent——as an

F" de andfgf;.3 .u?g %HA%EH%tsTQ& @eﬂmdvﬂé“hgem' o{rf%e9§ sdpgSent in

enent al ,- oxi |c or form For ose of the' present
WO 96/ 032@Bomat1c compounds are hydrogenated and stra:.ght chain or- slq:g;gpp.gp95/ 02903

- o- branched hydroca:bons are isomerized into further branched ‘
- hydrocarbons. For épplication in such hYdroisomeriiation process, o
the catalyst accor@ing to the present invention will preferably ;
15 . comprise a carrierEcompﬁisid§falumina,.siliCa/alumina,-silioo— T
aluminophosphate oé zeolite with silica and/or alumina as binder. A
zeolite which typiéally can be used consists of silica and alumina
and further a small amount-of boron. An example of a suitable
silicoaluminophospﬁate is SAPO-11-as described by Union Carbide or
20 SM-3 as described ﬁy_Chevron. A lub oil-brbcess typically comprises"
contacting a lub oﬁl feedstock at a temperature of between 200 and -
450 °C.and a pressdre up to 100 bar with a suitable catalyst in the
presence of " hydrogen. ) LT
In order to convert flashed dzst;llates and deasphalted oils
25 into lubricating o;ls, their viscosity indices must be significantly -
improved. One way of achieving such improvement in viscosit§ imdex
is hydrotreating the flashed distillates and deasphalted oils using = ~
a multifunctional h&drotreatment catalyst. Such catalyst should
hydrogenate polycyclic aromatic—:ihg systems, it should exhibit a
30 - certain ring-opening'and isomerization activity and it should havé—a'.
“ high selectivity for removing hetercatoms (N, S) present in the
feed. Since the preéent.ca&élyst fulfils all'these_requirements, it i -
may be very well suited for producing and upgrading lubricating

oils.
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I nvention, however, the Goup VIII netal -i simlar to chrom um

suitably present as an oxide and O%gfs a. sulphlde I n
gener al may i nfluencelt' QEEEV Ity cat al ysporEpesios  For
the pur pogg&gélafﬁ{e present inveniLion, Rﬁ@ﬁ_m@@%oér)éﬁ'\b ide carriers, 5

such as zeolites, alum na, armrphous , fluorinat ed

alum na or mxtures of two ‘or ‘nore of thes@& -can swtably be used.

Q her suitable refractory oxide carriers include silicoalum no--
phosphat es and cl afhe ¢iatpistapearsding ithe gyspentatinventdpn diae beemfeund to

of the before- %Enﬁd&'ﬂ&ﬂa@&{]rdu@&&lepﬁ&f %éeﬂl Eeﬁ{d@GEEHa"hQé(' ce’l& carried
carriers are zeolltes with al um lica as_a bin

nd O
t hese, zeolite°Y*\vith A 'é?“ﬁﬁf%té‘rﬁs“‘t I’ig bﬁaﬁa% i 59 AP9 &1 é?q yc' preferably
preferred. between 210 aid:hGBSOatcal wed = accalr drcn}utre imeh@rmgatofl By@N20 0N

will hage a t]o_ 200 b§£’”%l g b\é’pvlv% b§ a§80¥bot QQI% Eg-:a legsoé ulga%;l.gl yst

a sufficiently vity. Typical esu ace area of the
catal yst will Mdmtreatmentaﬁmlce&%ets 8ee ﬁe#grlbﬁéaguﬁer%eermtngtt o the BET

ni trogen adsor QFé@i’hcatzons Nosn'ebfm odt ah&rilhy, s1leNeespdbi NG S Ofurkbe
catalyst is at The catal ysts -

according to tI]i‘é"f)rsb(?§§nft°“f‘ﬁ\fg‘ﬁf‘|?)ﬁa5a%1bea SFAFFest cypte oil of  mixtureo

nunber of proceseessff b8 usedvas theghylyshazben [feaddteed Stac ke hydrotreacmg

conpri %bng ar Oﬁggégsscoﬁaﬂu stoii{] a 'ée Hc‘):ég %lgfo:.riyg{'%g?se at l?ar?t 70% by

Accordingly, present vention afso rel tes
cat al ysts descmebght abowdrpergberpt dosbing\herwsen 1Hohpekt dé&r’rfonmore

feedst ock conprspgii¥d caf O BLiwee 02O UAEU5bS €0BL AGlGa iyt Brddi8a RR1e oils
catal yst at el evated ter%ﬁr ature and pressure in t he %ﬁesence 0

hydrogen. Si nc&SEREYpFREEHE P aATPUPES ffeSHRRPE Aokl gReS™ iSentaining
hydrogenati ng aofpainds. ChepprEsest dam&l;&ltsos iel?.péermwyng;esui p.li\ur

and/ or @I t roger})ygg %QE‘H—? s@yag.%ggatr RO :19%1&:5 gas Su'cqh?)%lls

and/ or Nitrogen coggt)ral Nl t'o t e ar
conpounds are padinicthoed yfsmq ablz@res;fe@m:ee Bikinphe sxpfegnignessasight

wherein the cat@ahygds 8i11 h8 fUag8eNlgak WANLAQR £2 nBe widi bad ¥ubjected to

appl i ed are hydrocracking, |lub oil hydroisonerization, lub o
another conversion process. Typical light gas oils and llght cycle

" oils comprises at least 80% by weight of hydrocarbons boxllng
20 between 150 and 450 °C. It has been found that in such process
catalysts comprising a carrier containing amorphous silica-alumina,
zeolite or fluorinated alumina exhibit good hydrogenation activity,
whereby a carrier'cont;ining zeolite Y and alumina as the binder
shows particularly good hydrogenation activity. The present catalyst
25 is particularly effective in hydrogenating mono-aromatics, even in
the presence of sulphur containing compounds, such as hydrogen
sulphide, and nitrogen containing compounds.
The present catalyst has good hydrodesulphurisation (HDS) and
hYdrodenitrogenation (HDN) activity. However, if the products aimed
30 at should contain only very low amounts of sulphur and/or nitrogen,
B it may be advantageous to use a dedicated HDS- and/or HDN-catalyst
as a first stage catalyst ana the present catalyst as the second
' stage catalyst, conveniently in a stacked bed configuration with the
HDS-/HDN-catalyst on top of the present catalyst. Such dedicated

35 HDS-/HDN-catalysts are well known in the art and usually comprise at

e
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production fromfl ashed d| Stl | | at es and deasphalted oils and

hydr ot reati ng. If the catalyst is to be applied in a
process, the carrier will usually conprlseazeolltevm 3sSilica
and/ or WA%MPW8 as a binder. A carrier which is pr e{EePrgg’Bf used
conprises zeolite Y and alumna. A5 hydr ocr acki ng process typi cally
conpri ses contacting a hydr ocar Bon feedstock boiling between 100 and
500 [err]C, with aisuitable catal yst at a tenperature of between 300
and 500 [ ede3<® anel Gxopp e&surmtel dpbwent &ndind &S 1A%t 0b6 Gandp VI B 150

bar) in thﬁ\egle%g!megé Jﬂﬂgr&&'?:gctojrg oxide suptpolrtp subn g'sl silica,

hydr oi soneri zati on, sul and/ or rogen- cont al ni ng cbnt an nants
are renoved ‘F’Pd‘ﬁras‘ilaﬁa'al‘?mna'oF‘F°lfléE%|s°troE’fé‘t“a?§)ﬁ'ﬁ?ﬁ?fcoﬁmﬂhﬁ% agee

hydr ogenat edtauydts compns&hgahg:lnél Ghhal ér @obslt ghtdng @f‘ﬁpc‘hnd Jay‘gj,rlocar bons
urt her branche For

:Lg?l cati oang ﬁ“ngﬁg’%e"rw&"&/%r%é‘??iraﬂ 8% tﬁfo%‘@é‘gy%{ ﬁcmetag' s““ﬁ’%ﬂt"af’?st

accordi ng #o dlveips @z esmorphywen siibiranklumina supportpretﬁmaalbé y:iedocqneuse a
carrier COﬁBﬁi %hagoralﬂﬂlmé}%alysts ade f§1: lj]ngaérﬁ:]euﬂ s C%q nophosphat e

or zeolite wt sill1ca an um na as bin er eolite which 20
typically eaFP'HeSBSFéé earien HHos 8f°7§|' 77%&“&%”-‘8?% Ratemtd - further a

smal | amulbe&fflb@lfl%s m edﬂmﬁLﬁ@En@ 05403,22B€ The condJ.tlons under
S| l coal um Eoﬁbggg)[}&% cf// S&F% 1‘tﬂ§ fecsecgrl:e a sc?)éve L kn he agar bi de or
SW3 as deft P PETPNATRERS B own in t
and are similar to those applled_when using the instant catalyst,
i.e. conventional hiydrot;reating conditions., | o : ' ‘
.The catalyst c&mposition wherein the chromium sulphide .
precursor, suitablj chromium oxide, has not yet been partly or
15 totally sulphided, also forms an aspect of the present invention.
The present 1nVention also relates to a process for preparlng
the catalysts descr}bed above,* which process comprises
incorporating the cétalytically active metals into the refractory
oxide carrier,-suitébly by means of impregnation or ion-exchange
20 techniques, followea by drying and calcining. In order to obtain
" catalysts having a éarticularly good catalytic activity, this
process can be.carried out by the subsequent stepS'of: |
{(a) impregnating tﬁe fefractory oxide carrier with a solution
containing a chromiﬁm compound
25 (b) further impregﬁating the carrier with a solution containing at
least one Group VIIi-metal compound, and ‘
(c) drying and caleining the thus impregnated carrier at a
temperature in the #ange of from 250 to 400 °C. In a further
' . preferred embodiment, the impregnated carrier is dried and calcined
30 at a temperature in.the range of from 300 to 650 °c, preferably 350
“to 550 °C, after stép {a) and prior to step (b).
A preferred method of impregnating the carrier is'the so-called
pore volume impregnétion, which involves the treatment of a carrier
with a volume of imﬁregnating solution, whereby said volume of.

35 impregnating solution is substantially equal to the pore volume of



pfocess typically conprises contacting a lub oil 25 feedstock at a
tenperature of between 200 and 450 [err] C and a pressure up to 10
MPa (100 Rpgdeatd) 2 suitable catal yst in the presegggpodoopxir ogen.
In order to convert flashed distillates and - deasphalted oils into

| ubricating oils, their viscosity 30 I ndi ces nust be significantly

I nproved. One way of achi eving such-i nprovenent in viscosity index
S “hydrotreating the flashed distillates and deasphalted

oil's using a Mt FIRFAGTT JRaFhify it fukk ventiscmeds w4t the impregnainsh cat al yst
shﬁglb_d hydr ogemateiqpol gay ehé cpuapaémbtcwei PEesdht inveRHtnCEBis E%lp:.%f&%\l.itim "
exhibit a cer ' hng-,0pentng .a . . isonerization activity
and it shoul d 35%‘; é‘g%i“’gﬁ%" £iha p%éfe%aﬁt\’/FY’gi“%rs‘?éﬁ’b’xﬁ Y thet ESTBRERE (N,
S) present in catalyststshowf acrbrtSiviesly lwogrresdotmanatal yst fulfils all these

requirgnments, it RR¥aD&ckSEhddelHichUbdneHe fldleqPEd F’EQ&J&%& tne &4, 40Qr adi ng
| ubricating oils. = The catal yst accordi hg the %resenat ihvent i on
has been accpiiing £ the RRsPeRt druPItioay arabyel lf powms én jtheaattydr o-

treating procaypieslr cheshithltcotbodndsCiRALAE W@ ot (RET) nitrate’ @k Of from
Cotal prossur R RUEH BRehey BT 0 Erpounsywpichpon Sepbamsn "har )
pref erabl y betinsdwde? nbckeidniitrakPzand nickel( @Rozixdk.1OPpiran)palisang es of
:;L tabloe hydr QlbBalidENtor use in PRALGRIIRAUAMLSH WO hoblc " SRR BRT N
nitrate, palladium(II) chloride and its amine complex. The use of
H2PdCl4 is preferred. Typical platinum compounds for use in an
impregnating solution are hexachloroplatinic acid, optionally in the
-presence of hydrochloric acid, platinum amine hydroxide and the
15 appropriate platinum amine complexes. '
If fluorinated alumina is used as the carrier, the problem of
crystallisation of meﬁal oxides' during the impregnation of .
fluorinated alumina with the appropriate metal salts is prone to
occur. A preparation process wherein this problem can be avoided
20 comprisés the subsequent steps of:
(a) impregnating a refractory oxide carrier comprising alumina with
a solution containing a chromium compound,
(a') drying and calciniﬂg the impregnated carrier at a temperature
in the range of from 350 to 550 °C
25 (a") fluorinating the calcined carrier and drying and calcining the
fluorinated carrier at a temperature of betwegn 300 and 500 °c,
(b) further impregnating the fluorinated carrier with a solution
containing at least one Group VIII metal compound, and
(c) drying and calcining the thus impregnated carrier at a
30 temperature in the range of. from 250 to 400 °C,
;he:eby each calcination is carried out at a lower temperature than
the preceding calcination.
It is common practice in catalyst preparation, to subject the
catalysts in the final step to calcination in air, whereby the

35 metals are brought in the form of their oxides. To convert the



Nos. O, 553,920 and 0, 611, 816. Especially good results 15 have been

found when a gas oil, a cracked cycle oil or a m xture thereof is
used as the hydrocar bon feedstock for t he hydr Qich@dek /e’ OCESS. :
Both g¥9Q%0%208\q cracked. cycle oi| conprise at least 70% by weight
of hydrocarbons boi l'ing between 150 and 450 [err]C, nore
specifically between 20 200 and-4f-[err]C. Particularly cracked cycle
oils usually contai n high amounts of sul phur and nitrogen

cont ai ni ngchromium oxiderparmﬂ'aelat ifhe:ipn.gsanto cakasylphids, espeakalysg useful in
hydrot reatl ng b%t %?esgki'éh Ocj ’coxlxtl. J%Stgﬁlzgeeéét%c}c Suitab ie CyCl e oils
and m xtures of m)r.e o ese. th ression "straight

run gas oi Prefudphising metdgds. @er known in thjarh, hepshnas fyetltbeelmesubj ected to

anot her CoORY&K $ubbbean patentmpgo;mme callahlmt #e% pkdfe2pd |ight cycle
oi | s_.at ileast 80%Db ght of- hydrocarbons boiling

betéxeen 156“‘%%@%”'0fgr?']ecnrﬁe“ﬁa’g“’ﬁé “ff)%&"??ﬁft’e EoE RFEPEGIng *hBrocess
cat al ysts cavglyssiasgdesaribed eabov,e)m:apmsleg an additzoﬂiﬂ)lppbmhsmldgca al um na,

ze0l i te O JELUQE| NS0 AeMAN3 1 0. asre®HH Dol 06 IUGL0GRLION activiLy,

whereby a carrie cont ai ni ng zeo dn na as the binder
shows step. part i cularly good hydrogenat | on activity. The present 35

catal yst is pagt m,ukar méeRdd @6k |ﬁ£€sﬁl%hh&ﬂfg°9§é‘%ah£’ﬂys@9§ “the present
- leven in the presence of sul phur containing

-coxgo;mds iayRarian w&? SEBPESS) mtasmgnahﬁcerwéﬁ with a sulghidingi ng

conpounds. agent, such as for }nstance a hydrocarbon ¢il containing a
substantial amount of sulphur-containing compounds, at a temperature ‘
. which is gradually.increased.from ambient temperature to a temper-
ature of between 15? and 250 °C. The catalyst is to be maintained at
15 this temperature fo} between 10 and 20 hours. Subsequently, the
| temperature is to be raised gradually to the operatlng temperature
In many cases, however, a ‘separate presulphldlng treatment
could be dispensed ylth. In most cases, namely, the hydrocarbon
feedstock contains eubstantial amounts of sulphur-containing
20 compounds, so that the chromium (oxide) is at least partially
~converted into its éulphide'during contact with the said hydrocarbon
feedstock at proceSé coriditions. Typically presulphiding can be
dispensed with, if the.hydrocarbon feedstock comprises at least 0.5%
by weight of sulphur containing compounds, said weight percentage
25 indicating the amouﬁt of elemental sulphur relative to the total
amount of feedstock. It will be understood that this may be
advantageous from aﬂ economic perspective, as-a separate
‘presulphiding step &ould take up time during which the reactor
cannot be operated. _
30 The catalyst accordlng to the present -invention will usually
‘slowly deactivate durlng use in a hydrocarbon convérsion process. If
the activity of theécatalyst becomes too low, the'catalyst can be
regenerated, Suitabl% methods for regeneration of catalysts are
known in the art. InéSome'caees, however, the eatalyst will not be

35 regenerated. In those cases, the catalytically active metals will




The present catal yst has good hydrodesul phuri satlon 5 (HDS) and

hydr odeni trogenation (HDN) acti Vi tigestoweyer— i f the products ai ned

at should ﬁ@% 11. fgonly very |ow THIS@HEHT]HSS@E%U phur awelEr9sn2908 ogen,
ant age-

it may be adv ous tag _HIbS- and/ or HDN-cat al yst
as a first stage catalyst |l yst as the 10

second stage catal yst, conveniently in a 'stlécked bed configuration
wi th the HDS-/ HDN- cat alyst onto % of the resent_ catal yst. Such

dedi cat ed HDS- /HMIRMEAPS §eqovessd before digpospl I&fogﬁ’ne At s tarRecquery Shal | y
conprise at these metals can be achieved via known methods. A typical method for

recovery of the catalytically active metals from spent catalyst
comprises removing the deactivated catalyst from the reactor,
5 washing the catalyst to remove the hydrocarbons, burning off the
' coke and subsequently recovering the platinum and/or'palladium, the
chromium and, if present, the nickel and/or cobalt compounds.
The invention is illustrated By the following examples.
Example 1

10 As the refractory oxide carrier a binder consisting of 80% by
weight dealuminated zeolite Y (faujasite) and 20% by weight of an
alumina binder was used. This carrier was impregnated with an
aqueous Cr(NO3)3.9H,0 solution to reach 20% by weight Cr,03

'(cérresponding with 14% by weight of Cr). The partially prepared

15 catalyst was ;hen dried and calcined for 2 hours at 400 °C, after
which impregnation_ﬁith an aqueous solutiqn of HyPdCl, took place to
reach a PdO content 6f 5% by Wweight (corresponding with 4.3% by
weight of Pd). Finally, the completed catalyst was dried and
calcined for 2 hours at 350 -°C in air.

20 The cataiyst was subsequently presulphided according to the
method disclosed in European patent application No.l0,181,254. This
method involved impregnation with di-tertiary nonyl polysulphide
diluted in n-heptane,-followed by drying for 2 hours at 150 °C under
nitfogen at atmospheric pressure. '

25 Hereafter the reactor was loaded with 20 cm® of presulphided
catalyst mixed with 80 cm® of silicon carbide particles having a
diameter of 0.2 mm.

Activation of the catalyst then tock place as follows. The
reactor was brought on a total pressure of 100 bar with the help of

30 hydrogen at a gas rate of 1000 Nl/kg. The temperature was raised
frﬁm ambient temperature to 250 °C in 2 hours, followed by the

| introduction of feed and increase of the temperature from 250 to
310 °C at a_rafe of ‘10 °C/hr. The température of 310 °C was

méintained for B0 hours.
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MCS12/ TS5506PC - WD 96/ 03208
PCT/ EP95/ 02903 l east one Gioup VIII netal conponent and/or at

| east one Goup VI B 3 opent on a ref pepiPisp2e0si de
suppo™O &R as silic | ER \ silica-al umi,na zeolites or
- tal ysts conprising nickel and/or

m xtures thereof. Exa
cobalt as the Goup VII - 12rd nol ybdenum and/ or tungsten as
the group VI B netal, sui tably on an al um na or anorphous
silica-al um nasgkmsmtlysmet ghbperigentt ovas cehrried out atHESCotajdpxmssure

HDN- cat al y%ksmr saaf Oh % dskaecesdignl #5AY, | ) wekikd HBurly space VPRICE

2

specification 770 and European patent . specifications
Nos. 0,183, ‘E%%”aﬁ& ’o“zb‘shfzia“d $HEF B CePBTRE PRI il vas VAriggitamt he HDS
and/ or HDNstaks4pd 2ce are aI so well known in the-art and are

lar to tho i : I nst ..caf.al v I.e.
con entional §'Sr(a)“!([%8 fl ng con |jtg|5]‘cg5n%}£e i QQ&m% bR ﬁ;raafrj[snfs '
conposi ti oslmtl9|'¥ﬁbﬂ-he1-chrom um sul phi de © precursor, suitably
chrom um oxi de, has not yet been partly or 15 . : totally sul phided, also

forms an aspect of the present invention. . The present
i nventi on iﬁmmrepari ng

Initial boiling point 141 °C | elemental sulphur 3.1% by weight

Boiling point ! | elemental nitrogen 0.070% by
distribution: . | weight o ‘
10% by weight 2£9 '
50% by weight 290

"

monoaromatics. 114 mmol/100 g feed

diaromatics 144 mmol/100 g feed

°
a (a0

90% by weight 37

polyaromatics 66 mmol/100 g feed
‘Final boiling poinﬁ 431 °C '

L]

The hydrbdenitiogenation activity, hydrodesulphurization .
. activity and the mohoaromatics hydrogenation activity as a function
of the temperature ﬁn the operating temperature réngé'are given in
10 Table II. They are éxpressed in N-content, S-content and mono-
aromatics(MA)-conte#t ?h the .feed, respectively. .

The reason for%the MA-content at some temperatures being higher
than the initial MA;content of 114 mmol/100 g, is that during the
hydrogenation reaction, polyaromatics a;e'conVerted into

15 : monoaromatics. The ﬁydrdgenation of an aromatic ring of a
polyaromatic molecule, namely, is in general kinetically more
favourable than the?hydrogenation of‘monoarbmatic molecules. The

- hydrogenation of poiyaromatics even creates moncdaromatics at
relatively low températures. Accordingly, the MA-content initiélly

20 “ increases at hydrogenation conditions and only lateron starts to
decrease again. Theifinal MA-content, therefore; can be higher as
the initial MA-content. This is also illustrated by Example 2 below.
From Table II it is:anyway clear that the Pd-Cr catalyst has good
‘hydrodesulphurization and hydrodenitrogenation activity (98.7%

_,____————————"’"”"'—’_
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the catal ysts described above," which process conprlses

oxi de car rw

refractory

tably by neans .o T
?%,f,ug y by 5‘.3‘3&@(

t'echni ques, d by drying .andlc ’ Eﬁ ordey to obtain
catal ysts having a particul arly ‘goag 'y, this
process can be ‘carried out by the susequeh'{’ st eps of: (a)

i npregnating the refractory OXI de carrier with a sol ution

containing a ctFBRTUAR Ohfothfti92cP® reductipn)in ¥ at AR} “Chpandymstaiagnt he
carrier wth amsfbadomaticsOhyddogendgriah activity. |east one G oup VIII-npetal
conpound, and (c) drying and cal cining the thus inpregnated
carrier at a tenperature in the range of from 250 to 400 [err]C.
In a further TABLE II Spbilwstcpprdppmaticaent, the inpregnated carrier is
dried and cal ci ned 30 ' at a tenperature in the range of from300 to -

650 [err] C, pré¢Teranry 350 -10 D0 [errJL, affter—stop (ayjand prior
to step (b). Temperature Al FreoPEfRted ORI | npr|dBnsensgtt he|carri er
is the so-call ¢d pol émgr®gune | oo [T I on, m@B1/1000§ves the
treatnment of a Garrd er W th a violune of I priegnattng sor gtion,
whereby said vo Eafe %f 35 182qorrpregn ﬂ'?g sol uti or] 3°8 subst antifal | y
equal to the po¢meovd ume of |12900 @6/ 03208 193 :

PCT/ EP95/ 02903 118 - 9-

F500 . 12

use i s made of the |rrpregnat| ng

280 present| #hvention thi& inpregnatijon

paificularly|l suwitable as |tdqe resulting
%)od perforglance. '

the carrier. | fr’Pns way, fu
sol ution. For #B&0p pose of
met hod has beenshpuwrd to be

catal ysts show a ticularl)
_ y ga,r 171

Example 2
The same catalyst as used in Example 1 was presulphided and

5. loaded in the reactor in the same way as described in Example 1.
Activation was carried out under the same conditions except that the
reactor was brought on a total pressure of 50 bar with the help of
hydrogen at a gas rate of 500 N1/kg. |

Experiments were carried out at 50 bar, a gas rate of

10 500 Nl/kg, a WHSV of 1_kg/l.hr and a reactor temperature which was

varied from 310 to 390 °C. |

The feed used was a 70/30 (volume-based) blend of Arabian
straight run light gas oil and light'cycle'oil. The feed properties
are listed in Table III. Polyaromatics include aromatics having

15 three or more aromatic rings.

TABLE ‘III Feed properties

13000 mg/kg
228 mg/kg

elemental sulphur :

elemental nitrogen:

monoaromatics 77.3 mmol/100 g
diaromatics 55.3 mmol/100 g
polyaromatics 20.4 mmol/100g

\
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according to the present invention,

s

Typi cal
chronmi Y
i ncl ude ni

Metal compounds which can be used for preparing the catal ysts

acet at e
ckel

The nic

kel

are wel |

known in the art.
um conpounds include chrom un(l11) nitratRy#Pdsn2903
conmpounds whi ch may be used
nitrate and nickel chloride. Typical palladium 10

conpounds for use in inpregnating solut4d ens are H2PdC 4, pal | adi um

nitrate,

pal l adiun(11) chloride and its ami ne conpl ex. The use of

H2PdCl 4 i's prefbe radrodepreadenptinm peshvébyypbudersesviphysbzationn
i mpr egnat i Rge SAkYL AN tRE ol RmAt HOR gl 1861 £bti0Pty @Bad |y in the

presence of hydrochl oric_aci

d, platinum am ne

hydr oxi

e and the 15

appr opr i at PP Mafi TECERTPEES, temperature in the querptingr i nated al uni na
is used as telgeraliifd @angd.hehprebhays afe given in Tavlgstwl theptaren of met al

10

Table IV again demonstrates that the catalyst according to the

present invention exhibits good hydrodesulphurization and

hydrodenitrogenatioh activity  (94.8% S-reduction and 97.9% N-

reduction at 370 °C) as well as a very good aromatics hydrogenation

activity. Particularly the monoaromatics hydrogenation activity of

the catalyst according to the present invention is excellent.

oxI ges durlep: rtslgedli Elggor}zg.teht?,n SQL ntent and aigmlégiésrl%gﬁgjen%l Hong Vgit-h the
appfopriate A osalts 18 prione 0 occur. preparatf on process
wher ei n t hiagd rodlyh eamat i¢e lhereapsrEe120 ‘conprises the subsequent steps
of : (a) inpregnating a refractory oxide carrier conprising
alumina with - a solution containing a chrom um conpound, .
(a') drying® L ' : ed carrier at a tenperature
in the range of from 350 to 550 [err]C 25 : (a"). fluorinating the
cal cined darrier  and jryisrl'_g anE g,ql cinifng the | luorinated carrier
at a tenparatutEt8fe bpt ween 30p and 500 [err]C | (b) further
i mpr egnat i{ngct he f| uof Fertiestl clpearitent wi| rhnearowl Utdiepom. polyaromont ai ni ng
at least gne Group VI|I netal conpound} @nth, | (mmor/ (C) (GhdiNg ahd ‘
calcining|the thus inpregnated carrierjat a 30 |’ temperature i p the
range of flcom 250 ta brlcima/kg) 1100\ @Har o 2 i is
carried oytzigt a | owelgig@peraf urgg than 124 iahe preceding cal ¢i nation.
It is comon practice|in catallst preparation, tlo subjectf the
catal ysts |i*i% he fina|>%%p to| callci natli dh*in ailr > hher ety bthe 35
met al s ar g asoought in{ebw forn of2zt hei § osides. |T®.¢onvelt athe
' 360 957 10 ° 81 10.1 3.7

370 674 | 4.9 . 84 11.4 3.8



udual |y be recovered before disposal of the catal yst Recovery of
these netals can be achi eved via known nmet hods. A typical nethod for
recovery o al yti - cal | y active nmetals from spefigpesaizoday St
conpri ses fWS(;l)}s(",&o:stermv| ng t he dgpetrvated E@\tfeg}éﬁ fromthe reactor,
washing the catalyst to renove t él“ﬂﬁ/ﬁ\" éﬁp rni ng of f the

e N m———1  and/ or pal | adium the
chronmiumand, if present, the ni ckel*“and/ or cobalt conpounds. 10
The invention is illustrated by the foll ow ng exanpl es.
Exanmple 1 As the refractory oxide carrier a binder consisting -
of 80% by wei ght deal um nated zeolite Y (faujasite) and 15 20% by
wei ght of an alumi na binder was used. TailsAch iSer was | npr egnat ed
with an aqueous Cr (NOB) 3. 9H20 sol utlon to reach 20% by wei ght
Cr2d err] (correspondi W th 14% b ' ht of Cr). The partially
prepared catal yst wa% aﬁ%@ﬁ °°mp“sm?iﬁ éaf’éﬁ’l’6°ﬁlél°g‘i1?l°ecfaff)’re‘2a%lﬁ’s at 400
[err] C, after whatdlyBlcally adtdpe egnald dRtwdenh2 aamdanse bysweightitdfOat Ofeast

H2PdCl 4 t ook t,~9f,. D% Db
(corr espo(rjlgl ng \?\?e ﬁrﬁ&%ﬁ}?éi Qneﬁ:Qf‘Cafﬁda?f:%%x?%”EE&‘ 4]09 b)? wel ht o% gcmro%timét ed

catal yst was drpekf aﬁwh’,cape#q?eaaqw indiggting ghe amount °35\®at[aérlp§sed| on &he. 25
The cat aj yst V\/aﬁoﬂlbﬁgﬁlh@_nef YaPf £y W degd &QGMH\' E'Q present as!4h bRfad™®t hOd

di scl osed in Eur 0{) at ent aggl i cation 0, 181, 254. This net hod
i nvol ved i rrpregﬁ% 1%5n2 3% AR

Catalyst according to claim 1, wherein chromium is at least

_ partly present as a sulphide.
3. Catalyst according to claim 1 or 2, wherein the Group VIII

10 metal is present in an amount of 3 to 10% by weight and chromium is
present in an amount of 10 to 30% by weight.

4. Catalyst according to any one of the preceding claims, wherein
the molar ratio of Group VIII metal to chroﬁium is between 0.10 and
1.20.

15 5. -Catalyst according to any one of the preceding claims, wherein
thelcatalyst comprises palladium as the Groﬁp VIII metal.

6. Catalyst according fb-ahy'ohe of the preceding claims, wherein
the refractory oxide ceirier is eelected from the group consisting
of zeolites, alumina, amorphous silica-alumina, fluorinated alumina

20 or mixtures of two or more of these.

7. Catalyst according to claim 6, wherein the refractory oxide
carrier is zeolite Y with alumina as a binder.

8. Cataiyst according Eo claim 6, whe:ein'the refractory oxide
carrier is fluorinated alumina.

25 9. Use of a catalyst according to any one of clalms 1-8 in a
process wherein a hydrocarbon feedstock comprising aromatlc
compounds is contacted with the catalyst at elevated temperature and
pressure in the presence of hydrogen
10. Use according to claim 9, wherein the hydrocarben feedstock

30 " also comprises sulphur and/or nitrogen conteining compounds.

__;____*_______________
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tertiary nonyl polysul phide diluted in n-heptane, fol |l onwed by

drying for 2 hours at 150 [err]C under nitrogen-30 at at nospheric
press ﬁ Her e @s | oadedpgtiePosdiRog3nB of

pr esuﬁ) PR at al yst m xedq WHISSEKETTHES 8EENI||i con car bi de
particles having a dianetel of OREPOACED - Activation of the
catal yst then took place as—35- =f —~'he reactor was brought on a

total pressure of ' -12- 10
MPa. (100 bkr) W8t ASTHFELRRISE Trifylrsgll Abeteigathe BFecess 1s a of 1000 N /kg.
The terrper:e;tdtbermsw dirsesksf carniagbihgnat a temperb@URRCLAltiNeCrdgye26 [err]Cin

2 hours, Iowigy‘;@hec ar;lrdrg) t:ffﬁl [pres%%gt Ig)q:hgf afn%ed tzligd H}%r ease of the

terrperature rom err ara err] hr. The
t enper at ur&90par. 310 [err] C was mai nt ai ned for 80 hour s.

Subsequent{y, the §XRAULAPRL YBEnCEL S WRCke@Ht il hidrocar.bon EQladk o) gssure of
10 MPa (100 bar), a gas rate of 1000 Weight Hourly Space

Vel ocity (*/\HSV)“&P 3 (Fracked gyglf Pih ok ﬁd“lé‘tr"é%l(?f’ﬁ‘re"tferrperat ure which was
varied from. use acc&a@ng @odddy pee rdfCclaims 9 to 12, whéseiheext used was a

!rlA\%EtE lC:yCl erﬁ:)dgrSI | on .Fe%dﬁ?ock J.f fu:s]: c@%‘:ggtt thi CS I:.é:/aetn <:lI n Tabl el.

hydrodesulphurlsatlon and/or hydrodenltrogenatlon catalyst under

10 conventional hydrot;eatlng conditions, suitably in a stacked bed
configuration with éhe hydrodesulphurisation and/or hydro-
“denitrogenation .c'ataf,ly'st in the upper bed. N _ .

14, Process for the preparation of a catalyst according to any one
of claims 1-7, whicé process comprises incorporating the

15 catalytically activ% metsls into the refrsctory oxide carrier
followed by drying %nd calciﬁing. _. _

15. Process accordipg to claim 14 comprising ths subsequent steps
of: |
{a) impregnating ths ;efractory 6x;de carrier with a solution

20 cohtaining a chromidm compoﬁnd |
(b) further 1mpregnat1ng the carrier with a solution contalnlng at
least one Group VIII-metal compound, and
{c) drying and calclnlng the thus impregnated carrier at a
temperature in the range of from 250 to 400 °C.

25 16. Process accordlng to claim 15, wherein after step (a) and prior
to step (b) the impregnated carrier is dried and calcined at a
temperature in the_ssnge of from.300 to 650 °C.

17.. Pfodess for the'preparation of a catalyst according to claim 8
comprising the subsequent steps of:

30 (a) 1mpregnat1ng a refractory oxide carrier comprising alumlna with

“a solution contalnlng a chromium compound .
{a') drying and calc;nlng the impregnated carrier at a temperature
in the range of from 350 to 550 °C,
(a") fluorinating thé.calcined carrier and_drying and calcining the

35 fluorinated carrier at a temperature of between 300 and 500 °C,

T




Ihitial boiling point 141 [err]C -elenental sul phur 3.1%

by wei ght Boi l i ng point el enental nitrogen

di stri buti g 96/03208 0.070% by wei ght PCIPEDIsM29081 ght
229 [err]C monoar onat i cs 114
mol /100 g feed _ 50% by wei ght 290 [err]C di aromatics
144 nmol / 100 g feed "7 90% by weight 377 [err]C

pol yaronmati cs . - . .. 66 mol /1Q0 g feed
Final boiling p’nt ™ e ™piopfting the fluorinated carpies Wikl i $94EFRR i on
activity, hydrotkeseiningbat leagthonre ZrchpIVIdTineral yeampduidieambnoar omat i cs
hydrogenation (c) a:3¢hd \enkYcad®1@idgUokd il %;:L%&Sﬂ%%&ﬂéﬁ geld the

e I1T. They are

operating tenperature range are given in Tabl I _
expressed in N-UBREEHMI® S 5ht dfIrd Fiato2s0 to 404 ofmivhestvapadont ent in
the feed, respesdlicumdtion is carried out at a lower temperature than the pretedidg-
The reason for éatl%.miggntent at sone tenperatures bei ng hi gher than
the initial _I\/A-co'nf‘ent of 114 mmol /- 100 g, is that during the

hydr ogenati on r¥actBreress accordipg|tpapuymene oxf gt@imsqhy apt £U funtiser
nonoaronmati cs. Jh8rifing tnd¥EEPgenati on of an aromatic ring of a

pol yaromati c

(d) subjecting the catalyst obtained to a presulphiding treatment.

-
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nDIecuIe nanmely, i-s in general kinetically nmore ..., REP (SHEE% t he
hydr ogenati on of nonoaromatic . nol €cul es?; The hy ] -
pplyaronatlcs even noar oati cst at; rdl tlﬂelﬁEqu97 i

| o= Kexrﬁ‘q ﬁis the MA-content” i n| tfidlly increases|at.."
fhyd ‘y ?; S an onIy Iateron-s&a#ts to decre agai n.
The MA- content, therefore, can be hi gh the initial

MA- cont ent Thi's | SIfltshe catalyst | isisto dvecapyl Fadnin ea Zhjpdtoeradk dng labl e

1 it is 15 t a 0

hydlrod:a:ul phur|%a$gon an%%aédaégfém t"rblg:ngfe)ﬁlj"“%E f% ‘lfgr\ﬁzé#@é 4 QQOI%E% “/'37th
reduction in S shilio®. and/@nu%lummnana$laxbgm@e;erA]cgrrler whighdis

excel | ent ”D“O%Pé@éféérl y@é@@eé%ﬂai)f'sé‘&tééfbii’te Y and aludff® Al Cal al yst

perfornance erature - S-content N- cont ent MA-cont ent
(mg/kg) 5 (ngrxdyocrackingopFaeesg)typically oauprisescontactingogo .
477 2@drocarbon §§Qdé€6éi(b0111ng BQQQQen 100 aﬁ@GSOO °C, 193
350 [err]C 6500 LerrL

2000 2qwith a sulta%%e catalyst3§6 fe ?ngrature ] 4be ween 309 -
85 410ap@rs9€ °C and 8lPressure of hetween 5 andliI3 MPa (50 and

Exanpl e2 20 elaa;[ﬂ Hile rea@%g&gﬁéeaﬁfulﬁggr&’%agxanpl e 1 was pre-

sul phi ded and Io described in
Exanpl e1Q. Activatibm Wab ohlrhpdroisomeybzation, SuleUSaﬁBdégndltlons

except that the,feacton WBAtRIAYAY! contaminants are removed from a lub
oil feedstock, aromatic compounds are hydrogenated and
straight chain or slightly branched hydrocarbons are
. isomerized. into further branched hydrocarbons. For

15 application in such hydroisomerization process, the
catalyst actording to the present invention will
preferably comprise a carsrier comprising alumina,
silica/alumina, silicoaluminophosphate or zeolite with
silica and/or alumina as binder. A ;eqlite which

20 - typically can be used consists of silica and alumina and
further a small amount of boron. An example of a suitable
silicoaluminophosphate is SAPO-1l1l as described by Union
Carbide or SM-3.as described by Chevron. A lub oil
process typically comprises contacting a lub oil _

25 feedstock at a temperature of between 200 and 450 °C and
a pressure up to 10 MPa (lpo'bar) with a suitable |
catélyst in the presence of hydrogen.

In.order to convert flashed distillates and

_ _deasphalted oils into lubrlcatlng oils, their wviscosity’

30 indices must be significantly improved. One way of

o ‘achieving such imprévement in viscosity index is
hydrotreating the flashed distillates and deasphalted
oils using a multifunctional hydrotreatment catalyst.
Such_catalyst should hydrogenate polycyclic aromatic ring

35 systems, it.should exhibit a certain ringjopening and

AMENDED SHEET
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-“13a - on a tot-al pressure of 50 bar with the help o RﬁﬁﬁEMT
, SHEET

at a gas rate of 500 N /kg. ExperlnEnt§ Wer e carr.ijgds

MPa (50 bar), a gas rate of 500 N /'kg, a>WHSV of 1 kg/}.hr and a..
reactor 5 " tenperature which was varied from310 to 390 [ef : C11FEB1997
The feed used was a 70/ 30 (vol ume-based) blgnd Ar ab st rai ght

run |ight gas oil and light cycle oi

The feed properfi&sare
listed in Table, | Pol ._aromatic aronatl sl_having three
o e ot s ddher FEL o act v B9 EAR SR LOghurs ALOIY! Rchaving Lhe
el emental ni tr cgslect 22Beyyfdy removingohetevoatons (N, S) 7frésembl £400 g
diaromatics  ¢pe foeq3 §IWEL 100e Jpresent PRLYPYOLBELEFI1s ail?Phdse

nmol / 100g
- requirements, it may be very well suited for producing
5 and upgrading lubricating oils.

The catalyst according the present invention has been
found to be particularly suitable for use in a hydro-
treating process carried out at a temperature in the
range of from 200 to 400 °C, preferably between 210 and

10 350 °C, and a total pressure in the range of from 2 to
20 MPa (20 to 200 bar), preferably between 2.5 and 10 MPa
(25 and 100 bar). Examples of suitable hydrotreatment
processes are described in European patent specifications
Nos. 0,553,920 and 0,611,816. Especially good results
15 have been found when a gas oil, a cracked cycle oil or a
‘mixture thereof is used as the hydrocarbon feedstock for
the hydrétreating procesg. Both gas oil and cracked cycle
oil comprise at least 70% by weight of hydrocarbons
boiling between 150 and 450 °C, more. specifically between
20 200 and 450 °C. Particularly cracked cycle oils usually
' "contain high amounts of sulphur and nitrogen containing
compounds. The present cétalyst is especially useful in
hydrotreating straight run gas oil, light gas oil, light
éyclé oils and mixtures of two or more of these. With the
25 expression "straight run gas oil" is meant a gas oil
which has not yet been subjected to another conversion
process. Typical light gas oils and light cycle oils
comprises at least 80% by weight of hydrocarbons boiling
betﬁeen 150 and 450.°C. It has been found that -in such
30 . process catalysts comprising a carrier containing
' ' amorphous silica-alumina, zeolite or fluorinated alumina
exhibit good hydrogenation activity,'whereby a carrier
containing zeolite Y and alumina as the binder shows
particulérly good hydrogenation activity. The present
'35 catalyst is particularly effective in hydrogenating mono-

AMENDED SHEET
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aromatics, even in the presence of sulphur containing
compounds, such as hydrogen sulphide, énd nitrogen
containing dompounds. B
The present catalyst has‘'good hydrodesulphurisation
5 (HDS) . and hydrodenitrogenation (HDN) activity. waever,
' if the products almed at should contain only very low
amounts of sulphur and/or nltrogen, it may be advantage-
ous to use a dedicated HDS- and/or HDN-catalyst as a
first stage catalyst and the present catalyst as the
10. . second stage catalyst, conveniently in a stacked bed
configﬁration with the HDS-/HDN-catalyst on top of the
present catalyst. Such dedicated HDS-/HDN-cataiysts are
well known in the art and usually comprise at

. REPLACEMENT SHEET
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catalytlcally active metals between 2 and 15% by wei ght

one Goup VIII-netal and between 5 and“40%by ~= ° weigh Lg E ' ET
sai d wei ght percentages indicating 5 =~ the anount ~of- net @l fbased-on tne
total weight of carrier, wher eby chromumi's presen{ fs BAFEH ql;g-,
and/or as a sulphlde sai d catalyst ei ng essential}yjfree of

rut heni um . Catal yst according t |ai m1, where} n chromunrTs

10 | east esen I . ‘3. al cordin to
claim1 or pmk%#él§§ %g %?géggrga ng%%Fldﬁspgﬁa?s°6$§§8n | annu%
of 3 to 1096by Rergliery of these whtedksusansbpresbheved whaakoomn of 10 to
30% by VRbghbas1oa « 4calcﬁgeh>sat feeceéelbogrg o§”¥ n%a%fa yaqm

precedi ng - A ms, WhaFein.the molar ratio o
.chromumis betﬂééﬁyoa$élaﬁdm§t2és from SpsntC395P}¥§ta§@@P§#ﬁgSto any one

of the pEGCed|n9emov1ng chai BBacwieaeed EEEaQ?E&'f%meQHBrkéﬁ%tB@ l'adi um as

t he 20 /RN rdin to any one of

t he precedlng Qas lnchQanataAgﬁg.ﬁotﬁsmpgﬁrghﬁ ﬁV859F& begsyj Hurndng
sel ect ed .of £r ohet bekgr ang subsequenglgf reeokelréag ghenplat igia phous
silica-al um na, m e 0 nor e of

t hese. ?Lhza%ag ?gggggfdgﬁe hgb %ﬁﬁl%nQWhggopﬁeﬁﬁgtreF?ﬁ%tory

oxi de carrier |slzheluaadYOW|cbbaugnpnmpagndsb|nder 8. Catal yst
accordiRg to claim e; ek X

fluorinated alumn @th@ﬁ%@hﬂébﬁ b% EE?EEEEégfglettggcggglng %@eany one of
cla;ns 1-8 exampgeg -process wherein a hydrocarbon feedstock conpr|5|ng

Example 1
'As the refractory oxidé carrier a binder consisting
of 80% by weight dealuminated zeolite Y (faujasite) and
15 20% by weight of an alumina binder was used. This ca;riér
- was impregnated with an aqueous Cr(NO3)3.9H30 solution to
reach 20% by weight Cr,03 (corresponding with 14% by
weight of Cr). The partially prepared catalyst was then
dried and calcined for 2 hours at 4Q0 °C, after which
20 impregnation with an aqueous solution of HyPdCl, took
place to reach a PdO content of 5% by weight
(corresponding with 4.3% by weight of Pd). Finally, the
completed catalyst was dried and calcined for 2 hours at
350 °C in air.
25 The catalyst was subsequently presulphided according
to the method disclosed in European patent application
No. 0,181,254. This method involved impregnation with di-
tertiary nonyl polysulphide diluted in. n-heptane,
followed by drying for 2 hours at 150 °C under nitrogen
30 at atmosphéric pressure. .

Hereafter the reactor was loaded with 20 cm3 of
presulphided catalyst mixed with 80 cm3 of silicon
carbide particles having a diameter of 0.2 mm.

Activation of the catalyst then took place as
35 follows. The reactor was brought on a total pressure of

AMENDED SHEET
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aromati ¢ conpounds -is contacted with t he- cat-al yst- at --
tenperature and pressure in the presence of'~ . hydrogen
agcording to claim9, wherein the hydrooarben 5 ! feedstoc|
conpri ses sul phur .and/or nitrogen cont ai ni ng conpound :
Use according to claim9 or 10, wherein the2process S
hydrotreating process carried out at a tenperature in_the range of
from 200 to 400 g O 00 ket )otved thprigss theld O£ hydmgém aangegas rabél 2

(5220, (20,60 B0, e CoplBfSEEOAL Ml fed £ 05"

5

WGEMENT SHEET
I0rIR
P st FEB 97,7

t he hydrocarbon ocC a crac

m xt ure tempexAture to 233, Qbknzﬁxhﬂ%ﬁﬁg fQi%@we@thothelanhsoe to
12, - wherein 15 gquctide W LR H {e@osiHekof Stﬁérﬁémﬁéféé‘ﬁiédf%&\hzéo
dedlcated hydr odesul hurlsatlon anq%g hydr denitro genation
catal yst3 under ® t3hg fbr. TE%nE??P%ﬁétu§ﬁl?§bly in a

st acked bed conj1(gu¢@twam rw.irtl:alned fmhesmmhs@ﬂgsul phur| sati on and/ or

hydr odeni trogenati o ' in the 14. Process
for the preparati orﬁ‘g?s%lq‘b%ﬁ%a%q"{ﬂ c"c’&??ﬁ"ﬁ&e “was c?ﬁr’aﬂ‘; e BF 2l ainms
1-7, which processatompesswse of 10 MPmcbl@@rbarhg ahgasatatgtofal |y active

rotal s 1t theygoo w1 /h of AL aMe WhdELFBTACK Yetbored Bdiyiga and 25

cal ci ni ng. cess ccordin I'STn
subsequbft stepb kg/l.hr and ’\lay‘eamég‘iﬂt@%@aﬁh@er@hlabt way vardedciromer

wth a $Ph Ut 01§08k ai ning a chrom um conpound -30 (b) further
| npregnating the carrier th a solutio
np d d The fegg used was a flght cycle oil hav1ng the

.characteristics given in Table I.

Initial boiling point 141 °C |elemental sulphur.3.1%
' by weight
 Boiling point . elemgntal nitrogen
distribution: . 10.070%. by weight
10% by wéight 229 °C monoaromatics |
: o 114 mmol/100 g feed
50% by weight 290 °C - | diaromatics
144 mmol/100 g feed
90% by weight 377 °C polyaromatics
o 66 mmol/100 g feed
Final boiling point 431 °C

- The hydrodenitrogenation activity, -hydrodssul-"
15 . phurlzatlon activity and the monoaromatlcs hydrogenation
o -.3act1v1ty as a function of the temperature in the
- operating temperature range are given in Table II. They
are expressed in N-content, S-content and mono-
aromatics (MA) -content in the feed, respectively.

e B ANENDR



containing at |east one Group VIII-netal, conpound, and
and calcining the thus inpregnated carrier at o ra
range of from 250 to 400 [err]C. . 16. Process acc
wherein after step (a) 35 and prior to step (tb) the
is dried : - 13 -  -16a; ARG
calcined at a tenperature in the range of from 300 to 650 [err] C.
17. Process Lor tBﬁ'Hér,Q:lé&rsaiﬂ %rolttrﬁaw@t-fddt?ierﬁ?% Hdde temper l?-l i
conprising the,subsequent steps , . i npregnati a refractory
oxi de carrier OGS g\’ﬁg‘er tHan q";ﬁrﬁnrfa“ﬁ]t %T%ttﬁq}torpg 4Tl
chrom um conpowtd, g, is thata'durimy why rdrasdmamiory #dect gt ggnat ed
carrier at a tyre i f om35Q0 10 5 err]C,
(a")  fluori ngtqlﬁgﬁqﬁu“ga@é%lrsg Ak éc‘;a}‘r‘%‘iilgtré%nq%&d’? y“.“;n’g%%?d‘?"’%}cos' 5‘0‘2% ci ni ng
the fludyinat edysnagenatdorn afergperanamat it ring of dHqalk@mrdtimd 500
[err]C molecule, namely, is in general kinetically more

favourable than the hydrogenation of monoaromatic

h{i ;
il

molecules. The hydrogenation of polyaromatics even
creates monoaromatics at relatively low temperatures.

10 Accordingly, the MA-content initially increases at
hydrogenation conditions and only lateron starts te
decrease again. The final.MA-content, therefore, can be
higher as the initial MA-content. This is also
illustrated by Example 2 below. From Table II it is

15 anyway clear that the Pd-Cr catalyst has good
hydrodesulphurization and hydrodenitrogenation activity
'(98.7% reduction in S and 99.8% reduction in N at 390 °C)
and excellent monoaromatics hydrogenation activity.

IABLE_JJ;___Citalxsn_nerfgrmanga'

Temperature S-corntent N-content MA-content
_ (mg/kg) (mg/kg) (mmol/100 g) | .
310 °C - | 18200 477 208
330 °C 12900 | 296 193
350 °C 6500 118 - - 129
370 °C 2000 - 21 87 -
390 °C 414 (1.7 : 85
410 °C 310 <1 171
Example 2
20 _ The same catalyst as used in Example 1 was pre-

sulphided and loaded in the reactor in the same way as
described in Example 1. Activation was carried out under
the same conditions except that the reactor was brought

- ANENRD ST
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on a total pressure of 50 bar with the help of hydrogen
at a gas rate of 500 Nl/kg.
Experiments were carried out at 5 MPa (50 bar), a gas
rate of 500 Nl/kg, a WHSV of 1 kg/l.hr and a reactor
5 temperature which was varied from 310 to 390 °C.
The feed used was a 70/30 (volume-based) blend of
Arabian straight run light gas oil and light cycle oil.
The feed properties are listed in Table III. Poly-
- aromatics include aromatics having three or more aromatic
10 rings. |

TABLE III Feed properties

| elemental sulphur : 13000 mg/kg
' elemental nitrogen: 228 mg/kg

monocaromatics : 77.3 mmol/100 g
diaromatics : 55.3'mmol/100 g
polyaromatics : 20.4 mmol/100g
MCS12/TS5506PC
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CLAI MS : 1. Catalyst conpr|5|ng a refractory oxide carrier

and as catalytlcally active -net al s: bet ween 2 and 15% by wei.ght .of
at | east m =l | and bet ween 5 “and 40% by wei ght of -
chrom um gl Eﬂ Eﬁﬂ'&ﬂﬁ@} t ages fndi cating the anount” of neta
based on the 5 tola gtt—pf carri gy, Wwhereby chromumis pr esent
as an oxide npﬁgg aﬁ§7 sjul [phi de. 2. Catal yst according
to claim1, whereip fhrom % ljleast partly presegit a

sul phi de. : 3- cqrding to claiml or 2, mhg$€F§iPﬁgcm
Goup VIII 10 metal is present] in an anount of 3 to 10% by wei ght and
chromumis present Ttramdnognt, 8f 114 §o0 30% by wei ght.

4. Catalyst according to any one of the preceding clains, wherein

the molar ratio of Goup VIII netal to chromumis between 0.10 and :
1.20. 15 5.. Catalyst aowprilsingta mefraceopny okidereaedisg ahd &s,
wherein t | I a VHI tal.
6. Catalyst actbArvGIbalLs,sEatve AEatE bECLUEL"S, LR TE], By kg1t

the refractory -okiae gaaﬁtewnesGSQHECVéaIfmghalhengrbapweensssandg40s by
of zeolites, alygigae BED&HPQHiuﬁ' ! gaﬁaatvaﬁgae pékeeﬁtggésdlﬁhﬁ%ﬁn@o

or mixtures of {wo~or moré of accor
claimé, mherelﬁh?hém?BFFaEFoW9tB}|Bésed on thecEPFPérwﬁégbéoPﬁt§a¥r%ﬁFh
al um na as a bi WHeFeby chromiuf. J.sti:'abéﬁt aecahdbﬂngOaﬁaabm @g Wherein

the refractory Oxigﬁlde, said caEai st Eeik&oéggéh ai&y free of
ruthenium.

2. Catalyst according to claim 1, wherein chromlum is at

10 least partly present as a sulphide.

3. Catalyst according to claim 1 or 2, wherein the Group
VIII metal is present in an amount of 3 to 10% by weight
and chromium is present in an amount of 10 to 30% by
weight.

15 4. Catalyst according to any one of the preceding
claims, wherein the molar ratio of Group VIII metal to
‘chromium is between 0.10 and 1.20.

5. Catalyst according to any one of the preceding
-cl;ims;-wherein-the catalyst comprises palladium as the.

20 Group VIII metal.

6. Catalyst according to any one of the preceding

claims, wherein the refractory oxide carrier is selected

from the group consisting of zedliteé, aluminai amorphous
. silica-alumina, fluorinated alumina or mixtures of two or

25 more of these. /

7. Catalyst according to claim 6, wherein the reffactory
oxide carrier is zeolite ¥ with dlumina as a binder. .
8. Catalyst according to claim 6, wherein the refractory
oxide carrier is fluorinated alumina.

30 9. Use of a catalyst according to any one of claims 1-8
in a process wherein a hydrocarbon feedstock comprising

T



process wherein a hydfocarbon T eet k;chprish@g'éﬁénatibﬂ o ' v
conmpounds i s contacted m{ﬁ?E hg?zat llyst: at: el evated tenppréth?e and..; :'’",
pressure in the pregepce of hydr : ' ! 0. Use according to ela'm’
9, wherein the hydrpc: k 130 _ _al so conprises sul phur and/ or
nitrogen contai ni ng] conpounds. . 96/ 03208

PCT/ EP95/ 02903 i 3 Ts~ contacted Wi SRETA00 pEE
REPLACED aroma 11'1c %%"é‘,’%“c’éo? dli%gc?% Tam9 of 10. Whereln {\%te process -
is a - IR R et FHMPYTIEES 306 IPRREYNE okn Lherpeesense of the

range of hyd#dgen 200 to 400 [err]C and a total pressure in the range
of from20 to

: 200 bar. 5 . .12 e according to claim11,
wherein the hyour%taqstf‘o.rﬁcf‘é%’ifi’turiﬁ:k;? Flaim' 9, w e’@%’sno&l‘e, g%Y‘&%‘&E}a‘”éycl e .
oi | or a5m xturieddetack .also comprilses diskplacr oandHor twittygene of clains

9 to 12, wherei . . carbon feedstock is first contacted with
a dedi cat ed ébﬁ{ga%@%?dﬂ%@ﬂ?%%%?isatLon and/ or hydrodeni trogenation

catal yst under 1D. Use acepnding diralckaim ol remtldg whereinobbe pudcedsy in
a stacked bed jg a hydFOFHeMHRY] 8@&@_éQPrﬂ¥§ng?sﬁggguﬁéﬁﬁé£99u?§d/Or

hydr o- ~denitrogenation catalyst in the u

Process for thelrigptredntdm of Bremt2RYsto a4eor 3¢ ngnd o2 akgtahepressure  of

claims do7, mhim_m@c)&&:s?sogprfﬁ@ﬁ 2 NEST POIMPANY20 heo 1200 bar) .

catal ytically g%lv netal s #ﬁto éhe efrafior¥hOX|de cgrr%er

fol | owed by drs; y $HY FEFMRg. o claim 115 whergin the pydgeagrbencl ai m

14. conpri si ng tfeedstbsekubnta sg@psoil, a cracked cycle oil or a mixture
thereof.

25 9. Use of. REPIGAEEMENT M'P ing to any one of clains 1-8 in a
e. rr’

- =

13. Use according to any one of claims 9 to 12, wherein
15 the hydrocarbon feedstock is first contacted with a
dedicated hydrodesulphﬁrisation and/or hydrodenitro-
genation catalyst under conventional hydrotreating
conditions, suitably.in a stacked bed configuration with
the hydrodesulphurisation and/or'hyd;odenitrogenation
20 catalyst in the upper bed. .
14. Process for the preparation of a catalyst according
to any one of claims 1-7, which process comprises |
incorporating the éatalytigally active metals into the
refractory oxide carrier followed by drying and '
25 calcining. .
15. Process. according to claim 14 comprising the
subsequent steps of: ' ' '
- (a) impregnéting the refractory oxide carrier with a
solution containing a chromium compound.
30 (b) further impregnating the carrier with a solution
containing at least one Group VIII-metal compound, and
(c) drying and calcining the thus impregnated carrier at
a temperature in the range of from 250 to 400 °C.
16. Process according to claim 15, wherein after step (a)
35 and prior to step (b) the impregnated'carrier is dried

[
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of: ' (a) inpregnating the refractory oxide carrier with a solution

20 containing a chrom um conpound: .- .7 (by further |npregnat|ng
the carrier with a solution containing at* - * | east: one Group
VII1-metal conpound, and - (c) drying and.cal cining- the t hus
i npregnated carrier at a . tenperature in the range of from 250 fo

400 [err]C 25 Process "accor dirn§é®o-cl ai m 15, wherein after step
(a) and prior % é the inpregnated carricer iis _dried and
ﬁ%e? t

16
calcined at a 2and calc%% ePRe¥REUFEniR Bher FaRd800Lt 600 308" trC.
17. Process fogsdphecpreparati on of a catal yst according to cIa|n18

conprising the bsgquent steps, of: 30 . _(a)x Lnpr .ractory
oxi de carrier ciﬁpr g?ﬁﬁsﬁl%ﬂfn%gﬁj?ﬁeparatlon 8%38Fg?§gﬂ h g&FﬁF
.chrom um conpoutd, claim 8 cOmpr;sﬁngingeaadbsaquEntngteps oﬁpregnated

carrier at-a t epper C
(a") flugrlnatln F ﬁ%aég %?%%%gcar#?g%ggﬁé?gQSxQEe glﬁgng§gﬁl%d1
fluorinated caraienina Hltbn®e$glﬁﬁé°6fCQ@FﬁééhHQOQ QHQOEQGm[Gpmeund

WO 96/ 03208 (a') 1n and’ calc1n1ng the 1mpre%nated 85?&53956Q2%Q3
-17- (b further ngr natin fluorinated carrier wth a
sol ution CemBRFaFHFRgiBt tiigakan ﬁ 56p™BPP ket 8F0cS8fpound, and

(c) drying and cahplnlnﬂlﬁbflﬁﬂuSngnphegaaleﬂnsareaeflat and drying and
tenperajyre in Lhe tange of.f %?@o%%a 8a*20-L3eh] S UNRLERL 230 of
) between 300 and 500 °C,
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