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HYDROCARBON O L FEEDSTOCKS (57) Abstract: The invention concerns a

catal yst containing at |east a partially anmorphous zeolite Y, at |least a
metal of group VB, tin preferably niobium at |east an anorphous or poorly
crystallised matrix, optionally an el emént sel ected fromgroup VIE and
group WVIII, optionally at |east an el enment selected fromthe group
consisting of P, B, Si, optionally at |least an element of group VITA. The

n invention also concerns the use of said catalyst for hydrocracking and
hydr or ef i ni ng hydrocar bon .f eedst socks. 19 Septenber 2003

A CATALYST COMPRISING A PARTIALLY AMORPHOUS Y ZEOLITE,
A GROUP VB ELEMENT, AND USE THEREOF IN [{YDROCONVERSIO_N
AND HYDROREFINING OF HYDROCARBON PETROLEUM FEEDSTOCKS

The present invention is concerned with a catalyst of hydrocarbon feedstocks, said catalyst
comprisi[ig at least one ba.nia[ly amorphous Y zeolite, at least one group VB metal, preferably
niobium, at least one oxide-type amorphous or poorly crystallized matcix, possibly at least
one metal selected from group VIB and groﬁp VIIL of the periodic table, prefecably
molybdenum and tungsten, cobalt, nickel and iron. The matax of the catalyst possibly
contains at f¢ast one element selccied from the group P, B, Si, and possibly at least one group

VIIA element (group 17 of the halogens), such as fluorine, for example.

More particularly, the present invention is concerned with a catalyst comprising at least one
matrix, at least one group VB element and at least one partially amorphous Y zeolite, having
a peak rate of less than 0.4 and a crystalline fraction, expressed in relation to a reference

zeolite in sodium (Na) form, which is less than 60%.

The preseat invention is also concerned with processes for the preparation of said catalyst, as
well as use thereof for the hydrocracking of hydrocarbon feedstocks, such as petroleum
fractions, the fractions obtained from carbon containing aromatic compounds, and/or olefinic
compounds and/or naphthenic compounds and/or paraffinic compoun&s, said feedstocks
possibly containing metals and/or nitrogen and/or oxygen and/or sulphur. The invention is

also concermed with use of the catalyst for the hydrorefining of hydrocarbon feedstocks.

The hydrocracking of heavy petroleum fractions is a very important refining process
permitting the production, slarting from excess, heavy feedstocks which cannot be readily
* upgraded, of tighter fractions such as gasolines, jet fuels and light gas oils which the refiner
looks for in order to adapt his production to the steucture of demand. Certain hydrocracking
processes also make it possible to obtain a greatly purified residue which can constitute

excelleat base for oils. [ comparison with catalytic cracking, the advantage of catalytic



| A CATALYST COVPRI SI NG A PARTI ALLY AMORPHOUS Y ZEOL[ TE, A GROUP VB
ELEMENT, AND USE THERECF | N HYDROCONVERSI ON  AND HYDROREF $étienGer 2003
HYDROCARBON PETROLEUM FEEDSTOCKS The present invention is concernedwith a
catal yst of hydrocarbon feedstocks, said catalyst conprising at |edst one
partially anmorphous Y zeolite, at |east one group VB netal, preferably

ni obi um at | east one oxi de-type anorphous or poorly crystallized matrix,
possi bly at.least one netal selected fromgroup VIB and group VIII of the
periodic table, preferably nnlybdenun15hd tungsten, cobalt, nickel and
iron. The matrix of the catalyst possibly contains at | east one elenent
selected f b | east. one gr.ou Vi

el ement gl'{yg{?ct‘éagmg #Qﬁﬁ)rgﬁd%mcﬁ'ie l?trlsucﬂcts ﬁl <5| nd gas Oé 8L, E%?g?irﬂfl ity N5 1%
parti cul argasoling véhigr I@Spm"ﬂb.mftd’hm atrugh lov&r@ﬁﬂaﬁemﬁlﬁlﬁhrwhdnhh:ﬁ obaikfedm QMR Si Ng
at least qpeg;matrix, at |least one group VB elenment and at |east one
partially annrgﬁous Y zeolite, having a peak rate of less than 0.4 and a
crystalline fraction, expressed inrelation to a reference zeolite in

sodi um ( i.ch is I than 60% The present invention is also
concer negla[\)}& t°ﬁ°“§)ﬁ 8\2@5 e%‘efué‘? dﬁ’F?ﬁ'é‘P%tafcc?Rl bifungtipnal iaype ydich lipk angsid  as
use t her edfinclion tbhe Hyebpeadt@AE kmﬂ@ldaf e r ReBHaRRofk 68 G4R5AGKS b H%l-s%?fac e
petrol eum fractions, the fractions obtained from carbon contai ning
aromati c conpounds, and/or olefinic conpounds and/or naphtheni c conpounds
and/ or paraffini.c compounds, said feedstocks possibly containing netals
and/ or nitrogen and/ or oxygen and/or sul phur. The invention is also
concerned with use of the catal yst for the hydrorefining of hydrocarbon

f eedst ocks The hydrocracki ng of heavy petroleumfractions is a very
inportant refining process permtting the production, starting from
excess, heavy feedstocks which cannot be readily upgraded, of lighter
fractions such as gasolines, jet fuels and |ight gas oils which the refiner
| ooks for in order to adapt his production to the structure of demand.
Certain hydrocracking processes also nake it possible to obtain a greatly
purified residue which can constitute excellent base for oils. In
conparison with catalytlc cracki ng, the advantage of catal ytic 19 Septenber
2003 | a hydrocracking is to provide mddle distillates, jet fuels and gas
oils of very good quality. The gasoline which is produced has a nuch | ower
oct ane nunber than that obtained fromcatalytic



cracking. The catal ysts which are used in hydrocracking are all
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Thus, one of the great advantages of hydrocracking is the exhibiting of great flexibility at
various levels: flexibility with regard to the catalysts used, which brings about flexibility of
the feedstocks which are to be treated, and with regard to the products which are obtained.

An easy parameter to control is the acidity of the substrate of the catalyst.

The conventional catalysts for catalytic hydrocracking, for the large part, consist of weakly
acidic substrates, such as amorphous silica-aluminas, for example. These systems are used
more particularly for producing middle distillates of very good quality and also oil bases

when their acidity is very weak.

The family of amorphous silica-aluminas is found in slightly acid substrates. Many catalysts
_on the hydrocracking market have a silica-alumina base combined either with a group VIII
metal, or, preferably, when the heteroatomic poison contents of the feedstock to be treated
exceed 0.5% by weight, with a combination of sulfides of group VIB and VIII metals. These

systems have very good selectivity in middle distillates, and the products formed are of good
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Moreover, simple sulfides of group VB elements have been described as components of
hydrorefining catalysts of hydrocarbon feedstocks, such as, for example, niobium trisulfide in
US-A-5.294.333. Mixtures of simple sulfides comprising at least one group VB element and
one group VIB element have also been tested as components of hydrorefining catalysts of
hydrocarbon feedstocks, such as, for example, in US-A-4.910.181 or US-A-5.275.994.
US-A-4.777.157 describes a catalyst comprising a niobium compound and a cracking
compound which can be a Y zeolite, and use thereof in hydrocracking for the production of

gasolines and kerosene.

The current processes for catalytic hydrorefining use cataiysts which are able to promote the
main reactions useful in exploiting heavy fractions, in particular hydrogenation of the
arornatic cores (HAR), hydrodesulfurization (HDS), hydrodenitrating (HDN) and other

hydroeliminations. Hydrorefining is used to treat feedstocks such as gasolines, vacuum gas
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preferably molybdenum, possibly one group VIII element, i.e. an element selected from the

group constituted by: Fe, Ru, Os, Co, Rh, Ir, Ni, Pd, Pt, preferably iron, cobalt or nickel,
possibly one element selected from the group formed by P, B and Si, possibly one group VIIA

element, and preferably fluorine.

It could be seen that this catalyst has a more significant hydrocracking and hydrorefining

activity than those of the catalytic formulae known in the prior art.

The catalyst of the present invention generally contains in % by weight in relation to the total

mass of the catalyst:
— 0.1 to 99.8%, preferably 0.1 to 90%, and still more preferably 0.1 to 80%, of a partially

amorphous Y zeolite,

— 0.1 to 60%, preferably 0.1 to 50%, and still more preferably 0.1 to 40%, of at least one
metal selected from group VB,
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i. apeak rate which is less than about 0.40, preferably less than about 0.30,
ii. a crystalline fraction, expressed in relation to a reference Y zeolite in sodium form (Na).

which is less than about 60%, preferably less than about 50%.

Preferably, the solid, partiaily amorphous Y zeolites forming part of the composition of the

catalyst according to the invention have at least one (and preferably all) of the other following

characteristics:

iii) an overall Si/Al ratio greater than 15, preferably greater than 20 and less than 150,

iv) an S/Al IV framework ratio greater than, or equal to, the overall Si/Al ratio.

v) a pore volume at least equal to 0.20 ml/g of solid whose fraction, between 8% and 50%, is
constituted by pores with a diameter of at least 5 nm (nanometer) or 50 A,

vi) a specific surface area of 210-800 m*/g, preferabty 250-750 m?/g, and advantageously
300-600 m*/g.

- The peak rates and crystalline fractions are determined by x-ray diffraction using a procedure
which is derived from the ASTM D3906-97 method, “Determination of Relative X-ray
Diffraction Intensities of Faujasite-Type-Containing Materials.” It is possible to refer to this
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invention is |less than 0.4, and preferably |ess than 0.35, Its cr ysh%l l'ine
fracti on Toestimatedhorastalbinsfragion of 09% zenlits samplyl. $he neals raip ghthg Gymplegall be
partial | Y BGRLBNMHEf 6L teiSnd! GnRREEREE Heih 1084 QLARERINEY, ik CHithBUES
used generalty for dealumnification, starting with comercially available
Y zeol i t eThe peak. ratstvif o erfentiaicryptallizgd Naj| agplite isiahy orieriof 083 t 8604 east 809 .
More generally, it is possible to start with zeolites with a crystalline
fraction of at |east 60%or at |least 70% The Y zeolites generally used in
t he hydr oGhepkikugteceftandtardaud 3¢ zpnlivelisdetd o). 390 db Pyistaljing factiaiomeempitaiony

avai | abl e mh@faYpez egglyi' (t;r?(stal};gédsNa?P c1js| gd t%%b/tp nTl%eﬂeg?c fate 3ARE Q&ﬂcﬁghlgﬁ alhd j)l?j@éi’
of the present invention is less than 0.4, and preferably less than 0.35. Its crystalline fraction

is therefore less than 70%, preferably less than 60%.

The partially amorphous zeolites are prepared in accordance with techniques used generally
for dealuminification, starting with commercially available Y zeolites, i.e. which usually have
high crystallinities (at least 80%). More generally, it is possible to start with zeolites with a
crystalline fraction of at least 60% or at least 70%.

The Y zeolites generally used in the hydrocracking catalysts are produced by modifying the
commercially available Na-Y zeolite. This modification permits so-called stabilized,
ulira-stabilized, or else dealuminified zeolites to be obtained. The modification is carried out
by at least one of the dealuminification techniques, e.g. the hydrothermic treatment, acid
attack. Preferably, the modification takes place by combining three types of operations
known to the skilled person: hydrothermic treatment, ion exchange and acid attack. The
hydrothermic treatment is perfectly defined by the union of operating variables, such as

temperature, duration, total pressure and partial pressure of water vapour. This treatment has



ultra-stabilized, or else dealumnified zeolites to be obtained. The

modi fication is carried out by at |east one of the deali$bentémbertd0d
techni ques, e.g. the hydrothermic treatnent, acid attack. Preferably, the
nodi fication takes place by conbining three types of operations known to
the skilled person: hydrotherm c treatnent, ion exchange and acid attack.
The hydrothermc treatnent is perfectly defined by the union of operating
vari abl es : [ 8drh @ siliBLARmBIGS Brbhiewadkehf ey deokite.
pressure %IF§%{l§?§}\%pgﬁaﬁ%ﬁéﬁﬁ%&tﬁdﬁ?{_&has 19 Septenber 2003 7 the effect
of ext r acThewpnadquenasiof thintreaterft ioan inpreassiin ﬂ@&l@ﬂéth Fame TP FRNGT BB A7 he
zeolite. _The cons . Of i tment is an increase in the

Si @2/ Al ZC%repP%ﬁ)élﬁ%ﬁ%%%ﬁglﬁr%%spg&gﬁ{?%ﬂa reduction.in the crystalline mesh
parameter. The ion exchange usually takes place by i Mmersing the zeolite

into an eous sol ution ., contail P ' ' Rtion

cati oni caﬂg% hoéha’fec%%?gceegsuﬂy fa%%s ?@%{?Yel%ﬁ%:&g E\AeggtEbﬁ%d;]g% gg‘ééog%tsgat i ons
present i Bortdiging ealsiviticH @hlbeviixed tathy stddi¢ ewhage siteeof heraeadide: THkisadve
attack operati.on cqonsists in_contacting.the I : i aqueous

sol uti on B¥ Sadiviy; GREEDS PreseRt chFﬁgolg}%goé{gig‘?gﬁ %Wégﬁéeaklggﬁ%lrg@?’ac' i s adjusted by
the acid concentration, duration and tenperature. \Wen carried out on a
hydrothermically treated zeolite this trea mantl.thas t hg ueeU ecl t(?Jn of a

el i ni nat | Mhe rie apekhPRRrEliAnsTADsists dn iRNRFHE Be @9olits MRyt AATROPH EC TS BRA K
and - whi ¢l QG hﬁler@,e@érﬂﬁ%fﬁﬁz ®fd ithek sohdjgstedThiethpacid @hbentratinr, plotion Y
zeolite which is used int

e catal ysts accor di to the inyention i at
| east in ped temiperabyrelr Oen eaieh B 0B @ hydrathermy ﬁ]trg?te%ﬁ%ﬁ? ﬁw’? E‘f&?%-nﬂf-st)asor
cationic r I ' i fHdurd it kb heofrimaehy doups
A IB, | Fk%,&?ef%ﬂlﬁ%&kﬁ%Bag?i ncl ngc%erﬁ;r e eaert h;?r,m)stﬁ,t Pb andﬁﬂstia(;gl i tpi S

pr ef er abl which Hlekghe infereperes of thetgelidorm or it can also be used at least in
part in cationic form (as defined above). The partially anorphous Y zeolite
which is at least partly in acid form(and preferably in H forminits
entirety) The paielly abrpheusch asuyiexiwhich ks wad inoths catalygts aggording Huthe AFYEBY Mnd/ or
al kaline-earth.cations, .wll. pr ablyy. &fhmdidiEm (R Y & cofiBfR thigd,Ng at
| east oneaﬁgﬁqilﬁlpf’? I%ﬁ%drr%egufggﬁl{%;zg%ﬁiqpe) gq%sng&cont a[?ns a b&%dr%genati ng
function. shiieatiysl beigeralettnd ffonn the gropp demudf iynepube b HabdielBpdltedHB| y
conprises at |east on al, sel gcted f f OREE R VortinenBbal s
of groups (VFIEd'é‘ﬁ&are\‘??“%}s’ *J b ang, ftésdPrgfe?%H %}ﬁeag,{ﬁlbgn i Jort .

be used at least in part in cationic form (as defined above).

The partially amorphous Y zeolite which is at least partly in acid form (and preferably in H

form in its entirety) or partially exchanged with cations, e.g. alkaline cations and/or

alkaline-earth cations, will preferably be used.

The catalyst comprising at least one partially amorphous Y zeolite also contains a
hydrogenating function. The hydrogenating function, as defined hereinabove, preferably
comprises at least one metal selected from the group formed by the metals of groups VIB and

VIII of the periodic table.

In one realisation of the invention, the catalyst preferably contains at least one element
- selected from the group formed by boron, silicon and phosphorus. The catalyst possibly

contains at least one group VIIA element, preferably chlorine and fluorine, and also possibly

at least one group VIIB element.



In one realisation of the invention, the catalyst preferably contains at

| east one elenent selected fromthe group formed by bor@Semémbeaooand
phosphorus. The catal yst possibly contains at |east one group VIIA

el ement, preferably chlorine and fluorine, and al so possibly at |east one
group VIIB element. 19 Septenber 2003 88 The boron, silicon and/or
phosphorus can be in the matrix, the zeolite, or are preferably deposited
on the catal yst and then,mainly | ocate he Bt K e |a?e”Bf&

i nt roduceﬁl-,glc R, sikicon, Apd/an, lﬁ’rsi,{hq[rﬁsegéll ﬂ? g(p)rtlﬁ % ?tg% Fﬂsex egig%f 85 nal nFe;abé% t he
matri x  oflepobigedsaniihé catalgst andhtheb enatthaloagtedon hedndiyx.t echni ques such as
Castaing mcroprobe (distribution profile of various elenents),

transm ssion el ectron mcroscopy coupled with X analysis of the conponents
of the catrpé ¥Rinsnt @Qfro@lcsE daY, iaPaalkulas thagliconcahitio gy lapited maintshen diegbatiibut i on
of elements present in the catalyst . electron.m croprobe., The ar VB,
VI B and VPf the sghsipte, ??F‘r]iﬂwgarég?'éﬁe?)sﬁ’?' t?ﬁ%]tqﬁ%s Sp')‘?‘ég%ﬂ?@%%hcf?péﬁbec@ﬁu%gﬁgﬁesent
conpl et el ¥rofie HBYakibAd dl¥mbiis) i idsion feRifbRAGIOcopX tatpletiovith Mnddlpsis slihei de

form The porous mneral matrix which is usually anorphous, or,. pqor.ly
crystal | i sempenentesfothy| 9aalystse 95 e ¥ SSHRISIIRE | % @“E"g@rﬁ’g t?"éf"?%éﬁﬁ&&“%@(i"&e in
anor phousef&heﬂﬁ?fésé{nt(;ﬁ W lcablysARtidcgbimic8p@be. MBI Ti X is preferably sel ected
fromthe group formed by alumna, silica-alumna, or a mxture of at |east
two of the oxides cited hereinabove. It is also possible to select

al um nat egy,, | oSy W?é}@ﬁ@b!uﬁ 1Y SLtHTRhfl RSt WRippdleMARtcAtiBn Bh/BE RBiesém al |
these forns Eno }ts’o the skilled person, 'e.g the gammm-al um na. The

cat al yst s campletet}i orpattinlly fremetallisfeimbandéenoxisie fomepul@dulfide 8or dance with al |
of the methods well-known to the skilled person. A preferred process for
preparation of the catalyst according to the present invention conprises

t he fol | oWihagosiuepsinem) niatrix whigh rig usually esiagptions) or akerdy piyatelised isagenstally,

referred to herejpafter as t r ecur, C i of
the fol | ofibig EehPoreire Snaretrely ogHE B amdibfous S oA ARuRlach 15!, AR
anor phous méie i jréfesabasiiclall froat the gastp formeedeheateminasslieetledingy o mirgugr oup
VI B and grqu VII1 elenents,. si.bl.y at  l.east .one.ele L eq; from
Uhe phosproRLcast P oF i feices ei-Bbfreigpth, 1S E8) ppyf ERM aBREE T 5\ 0T,

el ement, theewbie! 8 urE eficablwhilletdgeis hiysda ib il tthese doymssiddveh tbthai skilkdi n

step a) is calcined at a tenperature of at |east 150C
. person, e.g the gamma-alumina.

The catalysts according to the invention can be prepared in accordance with all of the methods

well-known to the skilled person.

A preferred process for preparation of the catalyst according to the present invention

comprises the following steps:

a) the drying and weighing takes place of a solid, referred to hereinafter as the precursor, and
containing at least one of the following components: at least one matrix, at least one partially
amorphous Y zeolite, possibly at least one element selected from the group VIB and group
VIII elements, possibly at least one element selected from the phosphorus, boron and silicon

group, possibly at least one group VIIA element, the whole preferably being shaped,

b) the dry solid obtained in stép a) is calcined at a temperature of at least 150°C.



1 9 Septenber 2003 9 c) the precursor solid, defined in step b) is

i npregnated with a solution containing a group VB el enetrlt Sepgiereber210i3y

ni obium d) the noist solid is left in a noist atnosphere at a tenperature
of between 10 and 120C, e) the noist solid obtained in step d) is dried at
a tenperature of between 60 and 150C. e precursor of step c) above can be
prepared in accordance with all conventional nmethods known to the skilled
person. CCal G by B RaslatibrEbneiMaL s $roup B
precur sorrBtE Brﬁf&%} §11%‘d%ﬁn&ﬂﬁtsté§b) gelg%f\crggﬁgh ﬁgtﬁrl X and at Iegst%r oge
partial yelaﬁieﬁtpimfesab‘iynmbmm te, followed by shaping, drying and
calcination. The group VIB, VIII elenents and those selected from
phosphorus, boron, silicon and the group VII A el ements are then possibly
intr oducea)ﬂwmwstsaid iyt ifreirhaist donosphert ot 4 tempsieiir eftbeprsendf and 1Y of
stages a) to e), before or after shaping and before or after cal CI nation
of the precursor or catalyst. Shaping can be carried out, by way o

exanpl e, by uxhéissdon obiarkd & sta d)ds ddind dt heengickatae of)betwe@rtﬁﬁhandtiﬁ()%r nt abl e
granul ati on, or by any other method well-known to the skilled person. At

| east one cal cination operation can be perfornmed after any one of the

prepar at i g $t@RSor bt stpsc) ausvbaédnwegﬁeﬁawmecmdm wéth ail doemqmpnai woathagl at

| east 150, preferably of "at |east .oduct obftai ned
at the endnewn iq ﬂ%je‘;kﬁ)edaﬁEFP%r Ig ta%"é’é‘?aéie gﬁgﬁﬁ?&‘ﬁo@\é\?ﬁﬂ/ prBF"I% S Hmcesg b
i ntroduct ?%ngr fsrtﬁ)tzgﬁéaulﬂf YisBrg ¥ lehst @he it 80d att184$ 6ns ﬁ:iuﬁﬁltl)eainimphms Y
phosphoru oron, 't con, and the group VIIA el eggt@% i s then ptgsm bly

cal ci ned |znolac,rfpllm€t§’dm shaping, aryingrns caicipagion. o Thegropn, HFy of
at least 2300q g%&n{ ?ﬂ&éﬁ){or&g lﬁ)@&ytsxlﬁ:’ég dn@ BROQREp VIR élb!;ﬂélﬁg%ﬂﬁtheﬂgm%fﬂljfent

can be introduc st’age of the preparation, preferably Li N t he
m Xi ng, onntrmislbeqdﬂewgraftﬂny rm«ﬁhqddmowg te He s E’(‘II&?)P?FQOH thgygﬁgﬁgqqgﬁ) fae f%ef 19’8
cal ¢l nabh oy ANLaAd\R AN A AAEUALLAGIWEILLAR oy e | NtT oduCed

bef ore or %4 CI na preparation usually ends with
calcination at a tenperature of between 250 and 600C. Anot her of

e BT el e e NI AR R ALk oIS aRRESEN xRN bR BOTS) Bl Brop

m xi ng at y anBt Phous mol St al um na gel
for sever gheth@) %yQﬁmtdtﬁldmhmﬂatmmhemby anyp@thsn mqhodw wem@en thths kBledipgesan-

i aneter - AtEshgu SGURIPR RSP Sh e e AR kY S St e ASflti SR, i

(for ex a”msﬁa.lly' perfolficCsd Db ta@;maamto&'anlemﬂ 5@Fx prebEesabiyf oiﬁtmt mog: ahuthm | |

gerr;?:)?]z)u Sov;ayg glgr;piaq%éggtyﬁb?afmetg{]a%t%édgfd 8tf stage a)na%d?or slaggeases sfbiﬂol%mmg
introduction of the group VIB, VIII element(s), those selected from phosphorus, boron,
silicon, and the group VIIA elements, is then possibly calcined in air, usually at a temperature

of at least 150°C, preferably of at least 250°C, currently of about 350 to 1000°C.

The hydrogenating element can be introduced at any stage of the preparation, preferably
during the mixing, or most preferably following the shaping. The shaping is followed by
calcination, and the hydrogenating element can also be introduced before or after this
calcination. The preparation usually ends with calcination at a temperature of between 250
and 600°C. Another of the preferred methods according to the present invention consists in
mixing at least one partially amorphous Y zeolite in a moist alumina gel for several tens of
. minutes, then in passing the paste thus obtained through a die in order to form extrudes of
between 0.4 and 4 mm in diameter. The hydrogenating function can thus be introduced in
part only (for example, in the case of combinations of oxides of group VIB and VIII metals)

or completely at the time of mixing at least one paﬂially amorphous Y zeolite, with at least



19 Septenber 2003 10 one oxide gel selected as matrix. It can also be

i ntroduced by one or nore ion exchange operations on tH& Ssstenberd003
substrate constituted by at |east one partially anorphous Y zeolite which
is dispersed in at |least one matrix w th. golutions containing the precursor
salts of the chosen netals, when these l'atter belong to group VIII. It can
al so be introduced by one or nore inpregnation operations of the shaped

and cal ci negné&sﬂﬁpgél,seﬁ&e@ﬁ%am o @h Addebe MEBELEE Oy one or thiste Qi SRhakfe
group VIIl metals (in particular, cobalt and nickel) when the precursors

of the oxi deperasiongpmths colcefsebsirate cavtisied, Dyl Igastienpartiadly amanphoue ) zaelitpe
been previg LXS Qﬁoe&s%ﬁ%%ﬁle e m&éwﬂﬁ%ﬁa&ls%ﬁtamgeﬂe FicRabs dits lor an

al so be |ntro uce one or nore | npregnation peratlons of
cal ci ned subimemmaatsowhm thu$eeldtt¢33belimglteagctup Oile Ybann plad by lwn@mom Or

or ecur sor o Bper pipristan, SRy o AhibaS e i RBOE B Wedlien, of e

precursors P group and/ or € precursors
of the oxi dgscupford b thegs:did of drbup®Wili|rsets €inepatidtfarp eotaly andt nicdljceberafticer

t hose of group VIB at. the.sanme tine as se tter. Pre t he

Substr at o | EVIrgh e G5 hERTP YRR S B CIRGRL g pop T deve bich

preferably pivibisde do@ated Ywhea thfubkifte s Giikéde dFinaltyy ' téaﬂml@gllﬂﬁinhﬁdhdﬁE%BIOd

which is II)I-knovvntothe skllled erst)?? Tr;f Hp q%ligatlon can-

carried outWwiholoms osimpse éngregngtion gpesations of thsralcingfsubstraie fonstituted, by o Leas
const i t uent ol SARNY SnfipHole Y JcBfle dmated! o Idast JlREmBAK ORitRBELAENsSdohiafiiy ABU/ OF

phosphorus and poSsi bl'y the el enment selected fromgroup VIIA pref erabl y

fluorine, cREFFUBRETS qftthwa@eé@f thteeruprd a8gfon Vi meigds. tigprecatpers of thetqades of
preparatio o erIrIle ARG Ofglaglg cite Hﬁhﬁwedtﬁ&mxb&l@éf&fﬁvﬂﬁ&aw{%s%hklhﬁ%s

person. A Invention consists'in depositing th
pronot er eltberedaties) sel ected, e.g. the boron-silicon pair, onto the
precursor which nmay, or may not; be calcined. To that end, an aqueous
solution is prepared of at |east one boron salt, such as anmoni um bi borate
or ammoni Lﬁwfpmhbraﬂmrsabwateris lahkragtiami wighl iy pqusnes Solutiche The supmodds Dfefdngld.v ogen

per oxi de, and y re
pore vol une 8¥eg?%e&§ waﬂrogor P c%]?@l] %g)paim\ﬂ?%ﬁhtf%grﬂé%'%f F%ﬁgv\h Eﬁcon Oai ns
for exanpl ekilledrperson. f Tl immegnaho&mlcatebarqahmd g ial @6 sicgectige dy, aaoklubmltl on
will be used of .a cone-t & The boron and silicon can
al so be deﬁBgW%%ﬂ“gW@ %&F‘MB‘“’? 6 ﬂlg”gg%o ysg solution containing a
boron salt and a silicone-type S|I|con conpound, for exanple. Thus, for

The boron and/or silicon and/or phosphorus, and possibly the element selected from group

VIHA, preferably fluorine, can be introduced into the catalyst at any level of the preparation

and in accordance with any technique known to the skilled person.

A preferred method of the invention consists in depositing the promoter element(s) selected,
e.g. the boron-silicon pair, onto the precursor which may, or may not; be calcined. To that
end, an aqueous solution is prepared of at Jeast one boron salt, such as ammonium biborate or
ammonium pentaborate in alkaline medium and in the presence of hydrogen peroxide, and
so-called “dry” impregnation is carried out in which the pore volume of the precursor is filled
with the solution which contains, for example, boron. If silicon, for example, is also

deposited, a solution will be used of a silicone-type silicon compound.

The boron and silicon can also be deposited simultaneously by the use of a solution
containing a boron salt and a silicone-type silicon compound, for example. Thus, for

example, if the precursor is a catalyst of the nickel-molybdenum type which is supported on



exanple, if the precursor is a catalyst of the nickel-nol ybdenumtype which
is supported on 19 Septenber 2003 Il alunina and parti alti®Septempra083 Y
zeolite, then it is possible to inpregnate the precursor wth the agueous
sol ution of anmoni um bi borate and Rhodorsil E1P silicone of Rhone-Poul enc,
to undertake drying at, for exanple, 80Ctifollowed by inpregnation with an
ammoni um fl uori de solution, to undertake drying at, for exanple, 80C, and
to carry out calcination, for ex |l e and preferably i.n air, | hed
bed, for exdumine apd pstigly ﬁ@f)mha%gﬁgﬁt% nd{ 8LP|5’S§?@°et? SHRTEndtE %@ﬁz&ﬁ
deposi ted %ﬁ}"@d{eo BHYs TElhed dnauendnfunt heibarkiel bedl Ripelosdin E1Phailipomnuifer

el ement which is selected fromthe group fogrr?q 2{ Sili ﬁon, bor an an
phosphor us Ribge-Poelent, sorandertols dining &t ) @amply $¢ 6 OEIHE’C% B PPEATAHOR, il 48
ions can be_ intro f r | (P ERHAL, | MICORRT &L & oW th
excess sol FPBH'GhH %g%g?ﬁg@%ég “Bfgggaﬁ?sdﬁé%u? for exanple, it ?gs

possi bl e t aalciqatiegfat exanipde pnc prefesahly v wif, ina Syshed hsds&r expmplet S0 mmi um
bi borate or, Rhodqgsil ELR sjilic Y oty icAJ,
for exanplEhogs: g’é@,gr?‘fli’e BF@“&%&??‘%&F@%‘?B‘E&%?@%’Yv&ﬁt an %%gﬁt{eﬁy%}ﬂeﬂ
fluoride sqjepohon, to carry out drying, for exanple at 80C, and to carry
out calcination, by way of exanple and preferably in air in a flushed bed,
for exanple at 500C for 4 hours. The group VB elenent is then deposited by
way of any iRt heholed Windn® Wiliéh SKbdleell frons dr. gouh Somicdpbe gilabh,oboremguénces
can be used in order to obtain th ca%le%e%{ accordin m:ﬂﬁ i nvent i Q0-
For exanpl exhosphorus 35dsthe slcaneng "f]ﬁ’!%’r BgrkEced; fiam e &I, ide 0By §f 5%
cont ai ni N 4AGieLd bhSayPEOBRS BF ke MicgndtBn derafibis with dtests solioh e, thand
then i npregnate the” sol'id obtained with the solution containing another
pronot er elcaleaed pracwrsa:y it, to calcine it. It is also possible to

i npregnate the precursor with a solution containing two of the pronoter

el ements, to dry, calcine and then inpregnate the solid obtained with the
sol ution cdfus, for eamplet ihds ppssibirptocimpregnateethe pracarsey Yith anqagyeqys oHPY of

final calcinali Ol%ﬁ len)?ftitg of Lﬂ@loa/r%sif :ngmsmcohé b} REBndPAA&ld €l cartyno@Caingafe e

w th any nmethod known 10 the s l'ed person. The catal yst of the present
i nventi on caampleus3PEstichiocanyputinpregnalianyith apvmgeriup fyoride solgtiogpliercarry ych

as iron, cobald . nigkel . ruthepbeMd RO it ouPalibiafiodMby 08 WFexirkfid!aHan or
preferably in air in a flushed bed, for examiple at 500°C for 4 hours. The group VB element is

then deposited by way of any method known to the skilled person.

Other impregnation sequences can be used in order to obtain the catalyst according to the

invention.

For example, it is possible to impregnate the precursor with a solution containing one of the
promoter elements (P, B, Si), to dry, calcine, and then impregnate the Solid obtained with the
solution containing another promoter element, to dry it, to calcine it. It is also possible to
impregnate the precursor with a solution containing two of the promoter elements, to dry,
calcine and then impregnate the solid obtained with the solution containing another promoter
element, to dry it and to carry out final calcination. The group VB element is then deposited

in accordance with any method known to the skilled person.

The catalyst of the present invention can thus possibly contain at least one group VIII
element, such as iron, cobalt, nickel, ruthenium, rhodium, palladium, osmium, iridium or

platinum. Of the group VIII metals, it is preferable to use a metal selected from the group



platinum O the group VIIl netals, it is preferable to, use a netal
selected.fromthe group 19 Septenber 2003 12 fornmed by il9@eptaoial2003ni ckel
and ruthenium The catal yst according to the invention can also contain at
| east one group VIB elenent, preferably tungsten and nol ybdenum

Advant ageousl y, the conbinations of thd2followi ng netals are used:

ni ckel - nol ybdenum cobal t- m)l ybdenum i ron-nol ybdenum i ron t ungst en,

ni ckel -tungsten, . cob and re err :

ni ckel - mofoFBEERY #pn. <8 ’if“c a—hbe Eﬁh@L%ﬁm st & 9'%’1#18 ﬂg{lgoo
possi bl e {fdis€aCOoBRE NBhd 056 u;pf vm\r e[emamt abﬁferaﬂ:ﬂ)i &mgsmi eand molybdenum

ni ckel - cobal t - nol ybdenum Advant a the fqllow n ns of
netal s ar Advanigeoushy, &%W%P@b‘i%ﬁ}‘%&ﬁ t%lg’ﬁ'ﬂﬁ% E il o q?/'%

i ron-ni obg gy pLiyReaa Wron-ﬂio%ﬁémﬂi QFHnLt[Ih stH?ng%Icﬁartuﬁg%Ebal bobfﬂltqhngsmnt uﬂgst en,
i ron-ni obi umtungsten, the preferred co %ons bei n

ni ckel - ni tigi L@rﬂprg'b(fembmatl%ba@fﬁ ¥ oB‘i"’EﬁWﬁ‘Rﬂ H‘é‘ﬂunf’oqa?‘ -molybdengm, nged p) e
to use COEEH] ﬁ of {s OHIE d?%&s%lg tofI%E &%mti%ns of three metals, for example
i o

ni ckel - I um nol al so possible to use conbi natl ons
cont ai ni nglcheimobalemnbdbémurrs u&%vaa@gecmalyhﬁm follewing Berobipatinng 0 B1taly are psed:

rut hent um i Gl Db ORIV DISOMioh iy BRBIIR! Sl fiobilh A &)
several i gna ions € correspon recursor salts, an

i nt er nedi aickelemdahmmetungsten,stcagdt oiobmheumamxl,yypnﬁwbllm@h@sst@lar rtﬁlﬁeopfefﬁ’ffeét a
t enper at ur e

| mpr egnat F?}H&B?u é’eﬁyﬁgﬁlﬁﬁﬂg caﬁmbgb g%tlg{ |(quper%o W& 1%i:ﬁqﬁ?o:lgﬁsorl ¢ acid

to the ammmtﬁab@ﬂnthﬁabﬁfoﬂohaﬂalspfms pxadmle:mcheblsobqimunbm -mhlybdenum.
i ntroduct|on of phosphorus so as ronote catal yti tiv h
phosphor u¥ d8 ncR9S %g]ﬁ e lﬁ‘§eed°°'ﬁl§m${'s°“§velcf’ntﬁlﬁb\%n %oﬁoﬁqﬁe s?tatl’l I e%‘p%&son.
| npr egnat h@ker@fm-hi®iubh-glilybdeaai op uthaiirh-nicktladotiymanayindgnaxal i ¢ aci d, and
possi bly amoni um oxal ate, to the niobium oxal ate solutions. O her
conmpounds can be used for inproving solubility and for facilitating

i mpr egnat gOle @fendch@ did PlotiBed 3F sdveralethpreb@oRs 60thé hmaboﬂdu@premmcms The
sources of the group VB el enent which can be used are well-known to

skill ed penisermediaty calsination stage Pt s saalysbhasie be Greied Bt AdEMPEANEROD éd

such as dijgl QPLUMAEHARKLARLY, Bih 250 altsgoeci d o205, F2O, i obi um
hydr oxi des and pol'yoxoni obat €5, ni obi um al koxydes of fornul a No(OR1) 3

where R, is an al kyl radical, niobiumoxalate NoQ HC2ZO4)5, anmmoni um
Impregnation of the molybdenum can be facilitated by adding phosphoric acid fo the

ammonium paramolybdate solutions, which also permits the introduction of phosphorus so as
to promote catalytic activity. Other phosphorus compounds can be used, as is well-known to

the skilled person.

Impregnation of the niobium can be facilitated by adding oxalic acid, and possibly ammonium
oxalate, to the niobium oxalate solutions. Other compounds can be' used for improving
solubility and for facilitating impregnation of the niobium, as is well-known to the skilled

person.

The sources of the group VB element which can be used are weli-known to the skilied person.
For example, of the niobium sources oxides can be used, such as diniobium pentaoxide
" Nb;0s, niobic acid Nby0s5.H;0, niobium hydroxides and polyoxoniobates, niobium alkoxydes
of formula Nb(OR,); where R, is an alkyl radical, niobium oxalate NbO(HC204)s, ammonium

niobate. Niobium oxalate or ammonium niobate are preferably used.



ni obate. Ni obi um oxal ate or amoni um ni obate are preferably used. 19

Sept ember 2003 13 The preferred phosphorus source is orttopdepberdi®@3aci d
H3P04, but the salts and esters thereof, such as the anmoni um phosphat es,
are al so suitable. The phosphorus can be introduced, for exanple, in the
formof a mxture of phosphoric acid ah¥l a basic organic conpound

cont ai ni ng nltrogen such as ammoni a, primary and secondary am nes, cyclic

am nes, npougeﬁs of ok yr i di, n |°corq}m0¥ hoid S fi 8, Qﬁ?ﬂleaﬂfﬁs%mté@éjs of
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exanpl e, W“PW@QH‘&NS&{ the Pwiiys tply c?ﬁil SUIRMAB &G 5hTF i1 €ohol
m Xt ure. g5| licon can al so be added, for exanple, by inpregnation of a
silicone-type silicon conpound which is pl aced in suspension in water. The
boron source can be boric acid, preferably orthoboric aci-d H3B03, ammonium

bi bor at e gﬁm]pﬁﬁgglﬁp&f f?:hfbe s BRI QM1seX | ORus, ﬁi‘ﬂ)d@ﬁble@c Gﬁteﬁl{)& ortdslidaerSOERN be

i ntroduce exa in the form of q bori chaC| d, Eﬁldrogen
per oxi de sittaeshpelys oamgmmbcmmdmae @G'H%S&nﬁa‘ﬁg‘ e fHICRIGY SHeR &

anmoni a, u&rn'ﬁflgaté‘m n&%ﬁé’mﬂl@l&?&ﬂmﬁ%@hdﬁﬁ?n‘SﬂE§mof§f@d’i§%&ﬂ¢§d e dahe

pyridi ne I 'nes and conpounds t he rrole fam lci/ Boron
can be i ﬂiereoﬂwndd;;hcbtmgﬂwaﬂqﬂ ad iﬂ)y S@l@yth@m%caé(ﬁlwcadé[émag@éﬂﬂtbﬁdﬁe nT

vater ol colal, WXL G, TR SHILGRHIC I ApaNn AL LIRS Ciluganabe used

are wel | -& | uori de ani ons can be
i nt r oducedratefralicbigol frniktare f 'Ihydrlmtnh laarr also deiaddest, f@h@(agwlleb by impeseaation ghase

salts are fornmed w al kal i n rgani ¢ conpound. In

the latt eF‘LB%f?et?fP‘? ﬂﬁcoé’é’f)fnpf"é“de‘&@%h{sa{’zdecg%{sylgE ﬁeggbrrtg ‘Igél} lfhe reaction mxture

by reaction between the organl c conmpound and the hydrofluoric acid. It is

al so possible to use hy sahl. e ou i de

ani ons i n Thabypn S%‘H%ca&g’ g’ﬁﬁﬁﬁ‘f‘ﬂrrﬁ“’f’fgﬁg&ooé{ﬂf) ﬁon acmhz[% é@ E@ gl &Q{e og

tetrafl uobeﬁﬁoo&tgébo%n @@@H 4hd bérd @tdre) O’I’lhdilﬁ)rbdaé’a‘ﬁ! BeGntrddueed, Ifo;oaxlamelec anthbe

i ntroduced, for exanp nati on . of igueous. sol ution of

hydr of | uofre efc ralwe ef Bormﬁﬁﬁﬁgﬁwﬁ@ﬂ% and s basie oraric compound containing
nitrogen, such as ammonia, primary and secondary amines, cyclic amines, compounds of the
pyridine family and quinolines and compounds of the pyrrole family. Boron can be

introduced, for example, by way of a boric acid solution in a water/alcohol mixture.

The sources of group VIIA elements which can be used are well-known to the skilled person.
For example, fluoride anions can be introduced in the form of hydrofluoric acid or the salts
thereof. These salts are formed with alkaline metals, ammonium or an organic compound. In
the latter case, the salt is advantageously formed in the reaction mixture by reaction between
the organic compound and the hydrofluoric acid. It is also possible to use hydrolysable
compounds which can release fluoride anions in water, such as ammonium fluorosilicate
(NH4),SiFs, silicon tetrafluoride SiF; or sodium tetrafluoride Na;SiFs. The fluorine can be
introduced, for example, by impregnation of an aqueous solution of hydrofluoric acid or of

" ammonium fluoride.

The sources of group VIB elements which can be used are well-known to the skilled person.

For example, of the molybdenum and tungsten sources it is possible to use oxides and



The sources of group VIB el enents which can be used are well-known to the
skilled person. For exanple, of the nolybdenum and tungkt@eptsoberc23it is
possi ble to use oxides and 19 Septenber 2003 14 hydroxi des, nolybdic and
tungstic acicds and salts thereof, in particular amoniumsalts such as
amoni um nol ybdat e, anmoni um hept anol ybfat e, ammoni um t ungst at e,
phosphonol ybdi ¢ aci d, phosphotungstic acid and salts thereof,

siliconol ybdi c. ,aci d sili,cotu t.; C. acCl . r : Y,
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such as rut heni um amoni acal oxychl oride. The catal ysts which are obtained
by way of the present invention are,generally Shapﬁ . The gr Egi t hus

obt ai ned dhe seprreesi afrearupny Ik elaments whishspy be usegirg, well-gnomn, i th F@l BES™h t he
formof gyl Logls 1&%1‘ ﬁ‘% iSHHbble GRAALs, S% Atk @RI fatSU b spRatdd], haIRRE, e 4. Iohlopidad, .
pol yl obar extrudates of straight or tw sted shape, but they can_ possibly
be producétbmeides askfiugrides, rartosylaiesfe g ragetnies apdb arrapnatestasp pgads | Forjthg goblpg) | s,
and wheel -Rave. i T : ; bikik

Sdsor pt | onSL QPGP b RS, e RHAGRERLS ScidTRag A6 CyIBp IR and
Chem Soc oxydliddrides §8h a3 68h@den amge8ipyal okydhlariieen 50 and 600 nR/ g, a pore
vol une nmeasured by nercury porosinetry of between 0.2 and 1.5 cnB8/g and a
pore size distribution which can be nononodal, binmodal or polynodal The
cat al yst s Tihhicathlyats evlodit @t nbairey byenaycff thdpresenbimwentionrave genietally shapedsdde f or
conversion, .i rt.icul ar .hydro v i V. ; such
e et r of b bufiSitipRlarR o RIS SUEL BlaRDes. D E BERLRE Nsc AL R

hydr oconv eylindeiRalcatmaklii®bart dr@ndespsich innBilaliar, ltilabdr, poigobdnedirodatislvf deaiggmat | ng

el ement. The feedstocks which ar sed,in,th rocess .are gasal i.nes

Ker osenes PVt iR but ey o Basly b brodysrd i ab oo in e forL o Sitied s
resi duesbI tﬁﬂ&@f&n{g@f I bdlls, ﬁi}jcﬁﬁhc{:dl@t €hey gmwgpedﬁgtshifh@t ana, ddmawd bualisogeni | s,
waxes and paraffins, used oils, residues or eas t cryude qils

foedst ock &IWBRIANASEOTAI P IR amepd é%‘?‘ﬁ‘i“ﬁ?&iEémE%%ﬁ%ri grﬁfﬂr@mgg&; Vobng
m xtures Tﬁh,eg@slﬁm ey CombeativBer §6 QRO IO /S UL PordSvaithd ieasu@ed B¢ Mnerdiig

ni trogen, and ' 3 . L .
porosimetry of between 0.2 and 1.5 cm’/g and a pore size distribution which can be

monomodal, bimodal or polymodal.

The catalysts which are obtained by way of the present invention are used for conversion, in
particular hydroconversion, of hydrocarbon feedstocks, such as petroleum feedstocks, and, for
example, hydrocracking. The hydroconversion catalyst then contains at least one
hydro-dehydrogenating element. The feedstocks which are used in the process are gasolines,
kerosenes, gas oils, vacuum gas oils, atmospheric residues, vacuum residues, atmospheric
distillates, vacuum distillates, heavy fuels, oils, waxes and paraffins, used oils, residues or
deasphalted crude oils, feedstocks obtained from thermal or catalytic conversion processes,
and mixtures thereof. They contain heteroatoms such as sulfur, oxygen, and nitrogen, and

"possibly metals.

The catalysts which are thus obtained are used advantageously for the hydrocracking, in
particular of vacuum distillate-type heavy hydrocarbon fractions, deasphalted or hydrotreated



possi bly netals. The catal ysts which are thus obtained are used

advant ageously for the hydrocracking, in particular of \gsapember 2003
distillate-type heavy hydrocarbon fractions, deasphalted or hydrotreated 19
Sept enber 2003 15 residues, or the equivalent. The heavy fractions
preferably consist of at Ieast 80% by Mél une of conpounds vvith boi l'i ng
points of at |east 350C, preferabl y of bet ween 350 and 580C (i .
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e quali t he
i nst al | at reh&00§pi labwelghtoaftdt%e subfur ﬁ@}teﬂtﬁi@twﬁeérqﬁéra&fléo 3 el neral |y above
200C, and often between 250C and 4180C. The pressure is greater than 0.1
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parti al alTic species rnto sul pri‘or
contacti ngreta{wmlau 0. M afeefist gretemihian H MBa.t Thbejuamtaptof dydbhers isaeft kessit i on
treatnment b sulfurization is
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convent i oﬁ’ﬁl“ﬂlfkﬁpffﬁﬁii%%ﬁlﬁﬂﬁﬁvqu%‘f‘ﬁ%%a@%ﬁpﬁ% PR ki 11 ed person.. I ndeed,

catal ysts which contain at | east one group VB el enent supported on an
al um na- tyrpe matrix are known to be very difficult to sulfurize once the

group VB Tk ertahistsa0iile piesetipYwHR 1 PF&E"“@% prbjested; t ysuliurzatioR teaiment, o of
above ZOOSHH Férﬁ[dszaﬁ (Moly padidl Hgns?(ﬁ'ﬁ{ah&g o@lt'ﬁe Hﬁétaﬂﬁe%ﬁé&e@ﬂﬁo %ﬁtﬂiﬂ@qprkiﬂ(mﬂ to

t he skill son an at "any stage of garatlon The preferr
net hod accontdctng @mw&hlthﬁ/ﬁmﬂst@ﬂk Wbﬁbllsﬁ% bF ﬁfeﬁ gt i Hys aﬁ%‘@nﬁ%ﬁfeéf&}eﬁ E@d

catalyst I8, SkEeam of 1 Rl & B9 SRIY PeR0E hnd Whi b8 Qaffed GUf Gsin®hny thethodl F €am
already described in the literature.

Sulfurization of solids (catalysts) which contain at least one group VB element in oxide form
proves to be very difficult by the majority of conventional sulfurization methods known to the
skilled person: Indeed, catalysts which contain at least one group VB element supported on
an alumina-type matrix are known to be very difficult to sulfurize once the group VB

element-alumina combination has been calcined at a temperature of above 200°C.

Sulfurization can be carried out by way of any method known to the skilled person and at any
stage of the preparation. The preferred method according to the invention consists in heating
the non-calcined catalyst in a stream of a hydrogen-hydrogen sulfide mixture, or in a stream
" of a nitrogen-hydrogen sulfide mixture, or in pure hydrogen sulfide, at a temperature of
between 150 and 800°C, preferably of between 250 and 600°C, generally in a flushed-bed
reaction zone. Thus, by way of example, in the preferred case where the group VB metal is

niobium and where the group VIB metal is molybdenum, it is possible to impregnate the



of a nitrogen-hydrogen sulfide m xture, or in pure hydrogen sulfide, at a
tenperature of between 150 and 800C, preferably of betWwedie@sd6bark®0800C,
generally in a flushed-bed reaction zone. Thus, by way of exanple, in the
preferred case where the group VB netal is ni obr um and where the group VIB
metal is nolybdenum it is possible to ktnpregnate the 19 Septenber 2003 16
substrate with ammoni um hept anol ybdate, to carry out drying at 80C, and

then to carr out tron o}~ i ng
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and with &ilnplope gemisehvahtongmidhe splirgpataingle ¢ampuads ¢
enbodi ”e”%)reffél{ed%ffﬁéﬁnlurchgéa‘?&fn%ﬁmd@%hﬁdﬁ%bn%ﬁﬂﬂd@d gentle hydrocrackl ng, the

conversion level 1s less than 55% The catal yst according to the invention
is then used at a tenperature which is generally above or equal to 230C,

and pref ergh lc¥ta§’§{ YRR R0RG Ogltloﬁ%%'be W mﬁtaégohﬁgj fQPﬂl\é@@Hto@é@ﬁng%

450C. The pressure Is enera ove a, and preferably above
and | ess thhxdmcarborvieedsianks. pnaraetrcabr yvapeus cttﬁ&lﬁteitmvrfractwnﬁe momrﬁrculerly
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of t en between hydriog e per [itre o stock. The
hour | y volisgredter tbarf loppm.ate is generally between 0.1 and 10 h-1. Under
these conditions, the catalysts of the present invention have better
activity in conversion, hydrodesul furization, and hydrodenitrating than
comrer ci alin cafiadt yehisodithent afos qeetintl lydivedickimpt alsb helledhtgahties hydbcratiengyrbs ent

X T g T e T S R
temperature which is generally above or equal to 230°C, and preferably between 300°C and
480°C, and most often between 350°C and 450°C. The pressure is generally above 2 MPa,
and preferably above 3 MPa, and less than 12 MPa, and preferably less than 10 MPa. The
amount of hydrogen is at least 100 litres of hydrogen per litre of feedstock, and often between

200 and 3000 litres of hydrogen per litre of feedstock. The hourly volumetric flow rate is
generally between 0.1 and 10 h'. Under these conditions, the catalysts of the present
invention have better activity in conversion, hydrodesulfurization, and hydrodenitrating than

commercial catalysts.

In a second embodiment, the catalyst of the present invention can be used for partial
hydrocracking, advantageously under moderate hydrogen pressure conditions, of, for
example, vacuum distillate-type fractions which have a high sulfur and nitrogen content, and
-which have previously been subjected to hydrotreatment. In this hydrocracking mode, the
conversion level is less than 55%. In this case, the conversion process of the petroleum
fraction takes place in two stages, the catalysts according to the invention being used in the

second stage. The catalyst of the first stage can be any hydrotreatment catalyst and comprises



exanple, vacuumdistillate-type fractions which have a high sulfur and
nitrogen .content, and which have previously been subj ecltSeseptember 2003
hydrotreatment. In this hydrocracki ng node, the conversion level is |ess
than 55% In this case, the conversion process of the petroleum fraction
takes place in two stages, the catal ystk¥ according to the invention being
used in the second stage. The catalyst of the first stage can be any

hydr ot r eat nent. catal yst .and conpri.ses 19 Sept.enber 2003 17 mat ri
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volunetric flow rate of Q.1-5 h"1_ an referably 0.2-2 h'', and_.with an
amount of 24Tl 8geR @Pmie). theagim phshy gt &@s{) PR BEFSsein fefps of gxides,

]1:eegstoctpra&dblprbea‘ngrbaMeyns%ﬁ@ié?ﬁ@weﬁgh&.es of hydrogen per litre of
eedst ock.

The first stage generally takes place at a temperature of between 350 and 460°C, preferably of
between 360 and 450°C, a pressure of at least 2 MPa, and preferably of at least 3 MPa, an
hourly volumetric flow rate of 0.1-5 L, and preferably 0.2-2 h“‘, and with an amount of
hydrogen of at least 100 litres of hydrogen per litre of feedstock, and preferably
260-3000 litres of hydrogen per litre of feedstock.

For the conversion stage with the catalyst according to the invenfion (or second
hydrocracking stage), the temperatures are generally above or equal to 230°C, and often
between 300°C and 480°C, preferably between 330°C and 450°C. The pressure is generally at
least 2 MPa, and preferably at least 3 MPa, and less than 12 MPa, preferably less than
10 MPa. The amount of hydrogen is at least 100 litres of hydrogen per litre of feedstock, and
often between 200 and 3000 litres of hydrogen per litre of feedstock. The hourly volumetric
flow rate is generally between 0.15 and 10 h'. Under these conditions, the catalysts of the

present invention have a better activily in conversion, in hydrodesulfurisation, in



For the conversion stage with the catal yst according to the invention (or
second hydrocracking stage), the tenperatures are generig@ $aptahioae2008 equal
to 230C, and often between 300C and 480C, preferably between 330C and
450C. The pressure is generally at |east 2 MPa, and preferably at |east 3
MPa, and | ess than 12 MPa, preferably 1d8s than 10 MPa. The anount of
hydrogen is at |east 100 litres of hydrogen per litre of feedstock, and
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t hese condievigdBte of i canlydilsysilso mfprcweé in qheamdemteipmsm ramgehave a better
activity in conversion, in hydrodesul furisation, in 19.Septenber 2003 18
hydrodenitrating and a better selectivity in mddle distillates than
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I n the noderate pressure ran n anot he odl t.he
cat al yst oOfydronsagkings uader |h|’=E}’eﬁ¥4fB$fmc%FﬁSSB’§ Efg’gﬁwf‘%no?eaﬁb é%' h@‘%u‘i"ﬁ‘é‘i‘l hi gh
hydrogen pgassHE gre%pd& hy @s/aafm@alsﬁlwtfyﬁé Mﬁaa hibR @ofite R radifur naGitkopes, are,

for exanple, vacuumdistillate types wit gh _content of sulfur_ an

ni trogen, andnbhveauevipussy b%ﬁ@l%?érf%@lﬁ‘f‘é@?@fnt o nykip dpdwstaging mads. thei s
hydr oct acki Qe TadGevel CanofOBYA! Shfls LEUCIheicon ARRYPIIE 6 theplilicunt #3Giont N
conversion Tev e pefroleumfraction takes place in" two stages, the
cat al yst atekesrplacegint tivot ftages, rthe pathlyst asedrdigede dip inventiva bebgoysed ins th&g?éconﬂhe
catalyst of the first stage has a hydrotreatnent function and conprises a
matrix, pregreerabl y with an alum na base, and preferably not containing any
zeolite, and at | east one netal which has a hydrogenati ng function. Said

TRt x canal g he PUSY Ly ed i Py SRNLANDN (AbkdE dnd SolkA% YHIAZ.

bor on oxi de’® fAFAEs ani um oxi I at T on

t hese oxi Qﬁsferaﬂ}ewitydhmhﬂmhg/ngmala@rcﬁagbiymuttcbntm qmy(m:ohteﬁhnldwt deast mst
one net al or und of I.I.l . such ni ck and cobal t.

parti cul armetptw ”ﬁgﬁ‘b %gcfl?)“ g%l“??gﬁ%'ﬁ b§t°° ggg?%ngr?%’t ) or
met al  conmg@tidag sﬂlf:a—ﬂ!ilﬁﬁlrﬁh, Ubroﬁldmdaamhgr(wﬂuﬂf Zircomkun citaninm oxide] wmsﬁr&hhatmﬁd at
| east one netal or VIIl ticular, It or
ni ckel ) of© tthﬁgerfé‘l“?eédl ES‘H‘T&@ H?:réf‘?'t 8Ylfi'gcﬁ{’%1at Eefgd)élg B9 oup
VI and VI IhetaBdoRh uh&ofg@awﬂm sﬁcta@dnél&f/mbycowt @h pariiculsk. [t Bfpesstit jo BRtaneen
7 and 30% by wei ht and the wejg ratlo eogress 1nterms of F%"Ealllc
oxi de of rﬁé’Fﬂlma(“BP oﬁettlaqsgyneomcf@#%% copigoypgicd grqug V1 (ghasfcuyar.grolybdsgpmy | |

i s bet weenkufitedh dnd s leANEndkehPsahén PatpsRelofZralfiv i (in pardchiar, kBt or

nickel) of the periodic table. The total concentration of oxides of group VI and VIII metals is
between 5 and 40% by weight, and preferably between 7 and 30% by weight, and the weight
ratio expressed in terms of metallic oxide of metal (or metals) of group VI to metal (or -
metals) of group VIl is betwecri 1.25 and 20, and preferably between 2 and 10. Furthermore,
this catalyst can contain phosphorus. The content of phosphorus, expressed in terms of the
concentration of diphosphorus pentaoxide P,Os generally will be at most 15%, preferably
between 0.1 and 15% by weight, and preferably between 0.15 and 10% by weight. It can also
contain boron in a B/P ratio of 1.02-2 (atomic), the sum of the B and P contents, expressed in

terms of oxides, being 5-15% by weight.

The first stage generally takes place at a temperature of between 350 and 460°C, preferably of
between 360 and 450°C, a total pressure of at least 2 MPa, and preferébly of at least 3 MPa,
an hourly volumetric flow rate of 0.1-5 h?, and preferably 0.2-2 1", and with an amount of
hydrogen of at least 100 litres of hydrogen per litre of feedstock, and preferably
260-3000 litres of hydrogen per litre of feedstock.



this catal yst can contain phosphorus. The content of phosphorus, expressed
in terns of the concentration of di phosphorus pentaoxi d& f&8émgerzaisl | y
will be at nost 15% preferably between 0.1 and 15% by wei ght, and
preferably hetween 0.15 and 10% by weight. It can also contain boron in a
B/Pratio of 1.02-2 (atomc), the sum of!%the B and P contents, expressed in
ternms of oxides, being 5-15% by weight. The first stage generally takes

pl ace at a tenperature of between 350 and 460C, preferably of between 360
and 450C, a total pressure of at least 2 MPa, and preferably of at |east 3
MPa, an h@ur e oonlersion siage Witbuthe edtdysdfac@rding tdthe, invantlop (asfseecad| sjagl), b h' |

and with an anoynt of hydrogen of at |le 0100 . | f
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catal yst accordjng to the jnyention (0 econd stage)., t rat ures
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MPa, and referably greater than 7 The unt. _of, hydrogen is at | east
100 Iitrespféiﬁhﬁ\}‘bf%fﬁ'é‘ﬁctﬁéﬂowlf?tf’FS&EB?IEJ/E)}Z%E'%’CW 18?% en-bet ween 200 and
3000 litres of hydrogen per litre of feedstock. The hourly volunetric flow

rate is generally between 0.15 and 10 h-1. ... Under these conditions, the
catal ysts &indetthessreonditions; the safalyein obihe sresen dpvertiondiaNg & patfes FOBKSESIAR AP VItY han

conmer ci al ﬁﬁ%}c% Hrial SV VBRR RS REAoliteCconRRs N SorRidBrabNSelehabtnssd over

t han t hose commercl al catalysts. The catal ysts obtai ned by way of

t he presenbfiheremniconalgaielyalsso used for the hydrorefining of hydrocarbon
f eedst ocks, such as petroleumfractions, fractions obtained from carbon, or
hydr ocar bons produced from natural gas. The main reactions used are

hydr ogenat iTha cathlysta wbtied by cayrpd thedseseht idvention ateralgol used fanyhiy dewsiinjpmat i on,

hydr od I ' ' h t | QL I ed: b
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and/ or ol ehidiocarbapnudetsd frotd aaturabghdieTbe maic ocaotionsdesedady bydmpgenafidn of ¢
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present i nwedioti@ietalligationacdompanivd thoat fietienily ity hpiwuaackingn ®he thydioearbos or
art. feedstocks contain aromatic compounds and/or olefinic compounds and/or napthenic
.compounds and/or paraffinic compounds, and possibly metals and/or nitrogen and/or oxygen
and/or sulfur. In these uses, the catalysts which are obtained by way of the present invention

have an improved activity in comparison with the prior art.

The feedstocks used in the process are gasolines, gas oils, vacuum gas oils, atmospheric
residues, vacuum residues, atmospheric distillates, vacuum distillates, heavy fuels, oils,
waxes, aud paraffins, used oils, deasphalted residues or crude oils, feedstocks which are
obtained from thermal or catalytic conversion processes and their mixtures. They contain
heteroatoms, such as sulphur, oxygen and nifrogen, and at least one metal. The heavy
fractions, as such and by way of non-limitative example, vacuum distillates, deasphalted or
hydrotreated residues, or equivalents, preferably consist of at least 80% by volume of
compounds with boiling points of at least 350°C, and preferably of between 350 and SSQ°C
(i.e. corresponding to compounds which contain at least 15 to 20 carbon atoms). They
generally contain heteroatoms like sulfur and nitrogen. The nitrogen content is usually

between 1 and 5000 ppm by weight, and the sulfur content is between 0.01 and 5% by weight.



The feedstocks used in the process are gasolines, gas oils, vacuum gas
oils, atnospheric residues, vacuum residues, atnospheril® Spdemnbdrai088,
vacuum di still ates, heavy fuels, oils, waxes, and paraffins, used oils,
deasphal ted residues or crude oils, -feedstocks which are obtained from
thermal or catal ytic conversion process@g and their m xtures- They contain
het er oat ons, such as sul phur, oxygen and nitrogen, and at |east one netal.
The heavy racti ons . . selolidA j B2ty uum
distillate ,e8%‘3‘%’%‘%%‘@%1’%%%r@%&é@%ﬂsﬁ‘i@si Lfte)gm té’?‘%de%ﬁfvm ent"g‘f‘g it

pr ef er abl ypeaesinght affcatatytic easking Gditycks ahd i thefirststngp ofi aentla bysressrdkingg

points of at,|east 350C, and pr r f 35 :1&21‘%' QGith &h -84
corres pondPﬁBy‘frBG%ﬁﬁ%?ﬂnod)gra\?\lH?cﬁlfhg%n %’;u&r?ﬂa'fsgfl ast Hl‘ﬁ ét%o uggr bon%taolr(ris) .
They genegahlyyt viidt mayoriadyaron bi puwkiti¢ fok thessedond tregindntrstdgeogen. The ni trogen

content is usually between |I and 5000 ppm by wei ght, and the sul fur
content is between 0.01 and 5% by wei ght. 19 Septenber 2003 20 The

catal ysts @fe hitfoREi8RERbnditRNGCRAs Ripealitq pachnant indaus kacycedafer bdwlabl y
during the pretreatnent of catal y_téc Cragki ng f&edstogql};?a%ddltn t he Fyl rst
stage of avelametis fayemaise Fancie R VaEiRblR Jercadion YRR G AU RE RS Irdstorkayralipe
then usual |y pdsRerddpr6@ihi B inSliaboh RvaRbRAb dhe fofihér YHie telpeahtupals woallymy
not be zeolitic for the second tr

I _ eat ment stage. The .hygrore(g ' ngléd
condi t i onsabaya@A04s ancefrarbstire 250 Faud A3EC- HpapEgwre PapgE Y g‘%}% Lofichur 1 y
vol umet ri ¢ @ yphe ’l}hQQ'ﬁ'chQ e RlcYeli@rhidRé 6t ReRWIARDofROBetvE: STREMT §00U t he
feedstock, quality of the desired products, and instal]ation availahle to

the ref i nenormBhEtreofirengen perilitrews frestock. B \houty yetumstiig Homt wete B8ERENY 250C
and 480C. i e?rl{ ﬁg%ﬂ& b&ﬂ?@éﬁeef&stgé%%@%oﬁﬂfé oPE4tRYst aﬂ@ﬁé&%oﬁr. MPa. The

hydr ogen recyc rate 1's at | east and often between 50 and 5000
normal litres of hydrogen per litre of feedstock. The. hourly volunetric

flowrate %ﬁﬁ%&%&@'#%e B%%ﬁ}%?&e?ﬂan zg‘? g:r%?ml%flglesﬁ Sedlo f SEFRI AR RELmER! UNE

of catalys our - e cataly resent invention are
pr ef er abl y pantiitiag tae ttastpastiab wehsformation ofithe mectallie seciep dntorisulfide §efare then gre
partial transformation of the ne

¥ A e .
brought i nPBUEHR LR CoRfat, W ethFeIéegé tosk tsop%g@e%fédm ua%l WiBor? Y lrfent are.

OCk tO0 be treated. is activatio
treat ment Bylfurislidolisiwalkkmpmits thekdilddnmarsont and tea tekéarficddoys exing rany anetheshn  be

1 er at ur eWRRSAE oEry BRRatesH bR S EBH Het nod vel | - known Lo the SKI 11 ed
person consists in heating the mxture of solids in a stream of a hydrogen
and hydr Og‘?&ncoigclegﬁioggl smﬁ)l(rtiz%{igﬂ m%trhogi Qve -k?l})\l;ﬂel ?on}.h%fski?led person consists in heating the
mixture of solids in a stream of a hydrogen and hydrogen sulfide mixture, or in a stream of a
nitrogen and hydrogen sulfide mixture, at a temperature of between 150 and 800°C,
preferably of between 250 and 600°C, generally in a flushed bed reaction zone.
The results which are of importance to the refiner are the HDS activity, the HDN activity, and
the conversion activity. The desired goals should be achieved under conditions which are
compatible with economic reality. Thus, the refiner seeks to decrease the temperature, the
pressure, and the hydrogen recycling rate, and to maximise the hourly volumetric flow rate. It
is known that the activity can be increased by a temperature increase, but this is often to the
detriment of the stability of the catalyst. The stability or service life improves with an

increase in pressure or in hydrogen recycling rate, but this is to the detriment of the economy

of the process.



ni trogen and hydrogen sulfide m xture, at a tenperature of between 150 and
800C, preferably of between 250 and 500C, generally in 18 $dpterhieet 2064
reaction zone. The results which are of inportance to the refiner are the
HDS activity, the HDN activity, and the conversion activity. The desired
goal s shoul d be achi eved under conditiohls which are conpatible with
econom ¢ reality. Thus, the refiner seeks to decrease the tenperature,

pressure, «an he. hy

vol unetri ﬁf’%(?&?wglgeexaf'%?eg lﬁlﬁ%e ?én?ﬁrel@egg 1) VI kﬁgrlf?glg{lp reas&% by a

t enper at utleréafcr ease, but this is often to the detrlrrent of the stability
of the catalyst. The stability or service life inproves with an increase
in pressure or in hydrogen recycling rate, but this is to the detrinment of
t he economMixampile the Prepsation of % Ihplrerracking Q0RaRdt Fubstfat [which Gontaimphes
iIIustrat%t esent ir{y ntjon, but without Iimting the scope thereof.
Exanpl e 1&%Mrocracki ng Catal yst Substrate which contains
a Parti ald ysArgnReis] Wirdkenld deeluﬁmusafd geviliveyich at owehdllr gt aldle raabnd. )i f i ed
zeolite with_an overall S|/AI nol ar tio of 15.

Si/A - fr rk
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i s anorphized by a hydrothermc treatne at 620C for hours in the
presence dydwthsaniciteatogst ar620dptus hopisda thegresgreents PE‘&‘PJ WHSOaRPW Progyure

zeol ite I et leR,s lelmo‘?tﬁ& Edl“ Oze%ﬁte 1sat§1Eﬁcsﬁb_|€étch it Aoif Uittabl) dirick Nt Ifnﬁ&l g ng

conditions: normality o e acid N,” duration: 3 hours; and
t enper at urfellowigg GDndltmnBt mnallﬂ-y of !TherﬁeldFrO@SNr dusatiannd hoprs;cand jtempesaiwei: 9aTCt o

the first o l'ied
to the ieo ﬁﬁal h%i{tat éh@fﬂt ese %/d?{eeégét%m@n@éﬁ?%%ég vt ao%ﬁgﬁﬂ%%er?lov? p !
zeol i te hasessurpedlo. OQahae mhp;ﬂtea @0 tle zolitet aft theeenfl rCéGhQSe rire@rtncnfcti?/&heanmﬁﬁer aI I
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0.35 m i rogen p r gramme, consi &t's o pores o
| east 5 nafig@pindesn $BAI 'l()framewdaﬂam:bewf 80Aa ph;edvabumaoROﬁg mdaltcmi@/slttrog@bgctrr at e

containing this Y zeaqli 0 ced thefolovmn 5 f the
partially h%)gtfz °$ T":E“éio{f cltorrffjge 7‘|t IFEt R 36‘9‘&6?% @ﬁgdn%lﬁe %0 g of a
mat ri x conga@t:taaﬁngt:atutyttrsatasmae doaluliy thizOe havllitedis prodaded i tha folldwingmigt ed

under the nanme SB3 by Condea Chem e GibH. This powder m xture was then
m xed with an aqueous sol ution

50 g of the partially amorphous Y zeolite described hereinabove is mixed with 50 g of a

matrix consisting of ultrafine tabular boehmite or alumina gel marketed under the name SB3
by Condéa Chemie GmbH. This powder mixture was then mixed with an aqueous solution
containing nitric acid at 66% (7% by weight acid per gramme of dry gel), then mixed for 15
minutes. At the end of this mixing, the paste which is obtained is passed through a die with
cylindrical orifices of 1.4 mm in diameter. The extrudates are then dried for one night at

120°C in air, and then calcined at 550°C in air.

Example 2: Preparation of Catalysts which contain a Partially Amorphous Y Zeolite '

The substrate extrudates, prepared in Example 1, which contain a partially amorphous Y
zeolite are impregnated in the dry state with an aqueous solution of ammonium
heptamolybdate and nickel nitrate, dried for one night at 120°C in air, and finally calcined in
air at 550°C. The contents by weight of the oxides of the NiMoY; catalyst obtained are given
in Table 1.

The extrudates are impregnated in the dry state with an aqueous solution of a mixture of

ammonium heptamolybdate, nickel nitrate and orthophosphoric acid, dried for one night at



containing nitric acid at 66% (7% by wei ght acid per gramme of dry gel),
then mxed for 15 mnutes. At the end of this m xing, ti9Samarheendio8h is
obtained is passed through a die with cylindrical orifices of 1.4 mmin
di anet er, T~he extrudates are then dri e%zf or one night at 120Cin air; and
then calcined at 550C in air. Exanple 2°° Preparation of Catalysts which
contain a Partially Anorphous Y Zeolite The substrate extrudates, prepared
i n Exanpl g2d°c #hkie haddOfitallyNoaftidea@lihiad! Aty55090! PhRUSonéntsZBP Weldhit JF NiMoPY,
inmpregnated in the dry state_ w th_an aqueous sol ution of ammoni um

hept anol ylsafalyst axides ablejost arigiveaipTakie led for one night at 120C in air, and
finally calcined in air at 550C. The contents by wei ght of the oxides of
the Ni MoY2 catal yst obtained are given in Table 1. The extrudates are

i mpr egnat & ithent lyaprgenatet dhee sampley afntha BERREY s satalysto Withf amp agiiseup reelusipn

amoni um I ' { t OLihgRh I Gn@Ypfhinedr ipgd for
one ni ght Qg{&%gﬁségg@h@gr 'Bg)%gagé %gﬁ thgtci:gﬁsﬁr%)lr ,rSlthan ?l?ﬁigﬁﬁyg%aﬁgi F]%ed in air
at 550C. MibloPBStrdagalysy Wed fiwl codtent pMHExides of sheatajalystothinsipreparbd aiersbdwar e
given in Tal Abe . W then inpregnated the sanple of the N MoPY2 cat al yst

w th an aqueous sol ution containing amoni um bi borate and Rhodorsil EP1
silicone enul sion, and obtained the N MPBSi Y2 catal yst. The final

contents xi des of ,the cat S t repas shQ i.n_Table 1.
Eectron HeerSp ek AL G ND R S B RER R R R J iR s
reveal s t higd silidoneadddd to Clocasdidestcodinighte tieahednyish isdocatrddnsiglyton thdrmairixweadt | on
is |located mn%ho? t he mat r.lix and is in the formof anorphous silica.
Exanpl e 315 B0 oL gRompbowsslica, ot s containing a Partially Amorphous Y
Zeolite and N obium The catal ysts of Exanple 2 herei nabove are inpregnated
w th an aqueous solution of niobium oxalate Nb J—lﬁzo4 5, .oxal]j aci d and
anmoni um d&xample,3: Pre Catalvsts; containing a Partially Amornhons YV Zeolite :
1330 M wWaighiuk? Whi ch 33 g oxalic acid, 37.2 g ammoni um oxal ate and 92.3
g niobiumoxalate are dissolved. This makes it possible to deposit ..

appr oxi matl@egatalysis g Evamnpla g hegsingbeveriee knpregnptef With an3apRous fJuiipneqfrebithe

sol ution, othgerimiti,6,)9f 0xaKehii& aAE bftmoahih BRARBI Y Q¥AdGRL Solufiod bérthihig

di ssol ved, and when ti‘*?e solution is clear said solution is )
niobium is prepared from 1330 ml water in which 33 g oxalic acid, 37.2 g ammonium oxalate

and 92.3 g niobium oxalate are dissolved. This makes it possible to deposit approximately
5% by weight Nb on the catalyst. In order to prepare the solution, the mixture of oxalic acid
and ammonium oxalate is firstly dissolved, and when the solution is clear said solution is
heated to 55°C, and niobium oxalate is added. Water is then added in order to obtain

1330 mm of solution.

The catalysts of Example 2 hereinabove are impregnated by the so-called excess solution
method. The 1330 m! of solution are brought into contact with 380 g of catalyst. After two
hours, the extrudates are recovered. These latter are then dried for one night at 120°C in a
stream of dry air. The final contents of oxides of the NiMoNbY, NiMoNbPY; and
NiMoNbPBSiY, catalysts thus obtained are indicated in Table 1.



heated to 55C, and ni obium oxal ate is added. Water is then added in order
to obtain 1330 mm of solution. The catal ysts of Exanpl €9%5dptereberdlfi®de are
i npregnated by the so-called excess solution nmethod. The 1330 ml of
solution arée brought into contact with 380 g of catalyst. After two hours,
the extrudates are recovered. These |atter are then dried for one ni ght at
120Cin a streamof dry air. The final contents of oxides of the N MoNbY2,

Ni MoNoPY2 g8 1 NeMrhREERicY éf e (CatalstsSofihd's, Siieadi ned are indicated in Table

1. 19 Septgnher..2003.23.Jakk 6 1. ... Chat agt eli.$lJ.6 5. .90 e Cal Ay shs . Of the
Y2 Seri e§C@aysal yst Ni[MiMBRE MYNNEN [MEPYPR VONMFVEKE VORBSBYMN| MENHPESiX2|
MD0313.912.813 412 212 31116 (% by weight} Nb20503.1006.406. 4 (% by weight)
N C2. 93. QMg 92. 82.18 138 by wWaght|) P2B5004. 62244 24. 3236 by weildift)
B20300001. ddypukithepy| Wei ght) Si G241. 038. 389. 036. 54(. 737. 6 (% by wei ght
Conpl ement.42.239.-440. 137 688 635 8 up to 100% consilsting mainly of A12D3 (%
by wei ghf No2@xanpl e [4: Conpar B4on |of €at al yst 84i n t|he 1. Ydfocra@%ing bf a
Vacuum Gi%%@y'we‘fﬁllﬁ)h

NiO 2.9 3.0 2.9 2.9 - 2.8 2.8

{% by weight)

P,0s 0 0 4.6 4.4 4.2 4.3

(% by weight)

B,0O; 0 0 0 0 1.4 1.5

(% by weight)

Si0; 41.0 38.3 390 36.5 40.7 37.6

(% by weight)

Complement 422 394 40.1 37.6 38.6 35.8

up to 100%

consisting

mainly of

Al O,y (%by

weight)

Example 4 : Comparison of Catalysts in the Hydrocracking of a Vacuum Gas Oil with

Partial Conversion.

The catalysts, preparatioh of which is described in Examples 1 to 3, are used under moderate
pressure hydrocracking conditions on a petroleum feedstock, the main characteristics of

which are as follows:

Density (20/4) 0.921
Sulphur (% by weight) 2.46
Nitrogen (ppm by weight) 1130
Simulated distillation

Starting point 365°C

10% point 430°C



Partial Conversion. The catal ysts, preparation of which is described in
Exanples 1 to 3, are used under noderate pressure hydrd&rSepkanmiger@668iti ons
on a petrol eum feedstock, the main characteristics of which are as
follows: " Density (20/4) 0.921 Sul phur. (% by weight) 2.46 Nitrogen (ppm by
wei ght) 1130 Sinulated distillation §f‘a‘rti ng point 365C 10% poi nt 430C 19
Sept enber 2003 24 50% poi nt 472C 90% poi nt 504C Fi nal poi nt 539C Pour point +
39C The catalytic test unit ﬁpmﬂtses two fixegyped reactors, with upward
circulation of the feedstock (""up-flow'). In the first reactor, i.e. that
in which the feedstock pass&®8%noiwt the HTH52®% fydrotreatnent first-stage
catal yst sold by Procatal ysg;h.$qbiRt r oduced whi gfgecconpri ses a group Vi

el enent and a group VIII el emanP.vvhi ch are deposited on alumina. In a
second reactor, i.e. that ifouhpant the feedstoél@9rfésses second, one of the
hydr ocracki ng catalysts prepared in Exanples | to 3 is introduced. In each
of the reactors, 40 mM of catalyst is introduced. The two reactors operate
at the sdfhe catalpin tesunsit gpraprises twe fixadrbedyreasiony avith upyerd Gswlation PIBRAI ti ons
of the t e AL : e, P FeehibisbkOlak RA iR Nthe

cat al yst?%édétré’gkltgly%rtgocr 'cfﬁl?kﬂgqg%rgla@(gsr?g%%ﬁg§%h%er at ur e400C Hydrogen fl ow

r at e201/ HHEd&4ks thydiotrdtoenty firsta@ee egalysTiseldt Wo Rrasasalysst s invQdysed wWhickn-situ

sul furiz aéohﬁﬁs%taagqgupb@lf ifent 2R érgﬁb viif elshon Mi&%é%@ﬁted on alumina. Ina
second reactor, ie. that in which the feedstock passes second, one of the hydrocracking
catalysts prepared in Examples 1 to 3 is introduced. In each of the reactors, 40 ml of catalyst
is infroduced. The two reactors operate at the same temperature and at the same pressure.

The operating conditions of the test unit are as follows:

Total pressure 5 MPa
Hydrotreatment catalyst 40 o’
Hydrocracking catalyst 40 cm®
Temperature 400°C
Hydrogen flow rate 20 /h
Feedstock flow rate 40 cm’/h

The two catalysts undergo an in-situ sulfurization stage before reaction. It should be noted
that any in-situ or ex-situ sulfurization method is suitable. Once the sulfurization has been

carried out, the afore-described feedstock can be transformed.

The catalytic performances are expressed in terms of gross conversion at 400°C. (GC), in
terms of the coarse selectivity of middle distillates (CS) and in terms of hydrodesulfurization
conversions (HDS) and in terms of hydrodenitration (HDN). These catalytic performances
are measured on the catalyst after a stabilisation period, usually of at least 48 hours, has

elapsed.

Hydrodesulfurization conversion HDS is assumed to be equal to:
HDS = (Sinitiat ~ Sefuent) / Sinitial * 100 = (24600 — Seffiuent) / 24600 * 100



that any in-situ or ex-situ sulfurization nethod is suitable. Once the

sul furization has been carried out, the afore-described%Septisttmc2082n be
transfornmed. The catalytic performances are expressed in terns of gross
conversi on at 400C (GC), in terns of the coarse selectivity of mddle
distillates (CS) and in terms of hydrod®sul furization conversions (HDS)
and in terns of hydrodenitration (HDN). These catal ytic performances are
measur ed . . i ld.sat i eriod, usually of at |east
48 hours, q’ﬁ’g&sﬁgg‘%ﬁ%@%ﬁ@%’?‘g‘f&@b #%éﬁiat??%h@%gﬁ\?er sion HDS is assuned to
be equal to: HDS = (Sinitial -- Seffluent) / Sinitial * 100 = (24600 - Set

hi,,,) / Q0 2;100,19 enber,,20 5 r 1 ting conversion HDN
is assumaﬁ_ﬁ?@ b%l‘“é‘dua ngﬂﬁm :fOPNI @ﬁ%l%ﬂwﬂglﬁg?@l Ldeoﬁt) / Nigitial * 100
= (1130 -- Neftiuent) / 1130 + 100 The follow ng table gives the

hydr odesul, furi zat.i 0 onversi.0 DS . and .t he hydro kLt i version
FON for -t Hbecalf g ol B i ol AR o R DS Wb e o BRI,

anor phous c¥nvdba HONRS @t cgaldtsysts in  partial hydrocracking at 400C HD S
(%9H DN (% N MY2N M/ Y298.695. 3 Ni MoNbY2Ni MoNb/ Y298. 996. 8

Ni MOPY2Ni MoP/ Y299. 496. 4 Ni MoNbPY2Ni MoNbP/ Y299. 597. 2 o

Ni MOPBSi Y2MPBSCAMRIR aofititiePof e phfallly tasno@pholRll geolite-Based katalisis ihhe
adding of niobiumto the Ni M, N MP and Ni MoPBSi catal ysts based on
substrates cont ai PAigl Bydrasiaskingat 4005G, + i al |y anor phous Y zeolite brings:
about an inprovenent in the performances of the catalyst in terns of
hydr odesyl furi zati on and, particularly in terns of hydrodenitrating.
Exanpl e § : Conparison of Partially AnorlphoudiB8 ased Chtal yAPY @R the| H
dr ocr ackifgqgRfoyE T 9= ConyRERLAF Vacuunm Gas Ot g fe catajysts Gy ai i ng
partial | y_anorpghous Y zeodlite and niobidm preparation bf which _has bden
descri bed NividM¥efypl es 1 { DipNbfYa used under hP§R- convelsi on Hpd ocracKi ng

condi ti onNgrbY, NiMoP/Y, 994 964
NIMoNbPY, NiMoNbP/Y, ' 995 972
NiMoPBSiY, NiMoPBSUY, 9935 98.5

The results of Table 2 reveal that the adding of niobium to the NiMo, NiMoP and NiMoPBSi
catalysts based on substrates containing alumina and a partially amorphous Y zeolite brings
about an improvement in the performances of the catalyst in terms of hydrodesulfurization,

and, particularly, in terms of hydrodenitrating.

Example 5 : Comparison of Partially Amorphous Y-Based Catalysts in the

Hydrocracking of a High-Conversion Vacuum Gas Qil
The catalysts containing partially amorphous Y zeolite and niobium, preparation of which has

been described in Examples 1 to 3, are used under high-conversion hydrocracking conditions
(60-100%). The petroleurn feedstock is a hydrotreated vacuum distillate, the main

characteristics of which are as follows:

Density (20/4) 0.869
Sulfur (ppm by weight) 502
Nitrogen (ppm by weight) 10

Simulated distillation



(60-100% . The petroleum feedstock is a hydrotreated vacuumdistillate, the
main characteristics of which are as follows: Density (TB03et€nB6R08al f ur
(ppm by wei ght)502 N trogen (ppm by weight) 10 Sinulated distillation 19
Sept enber 2003 26 Initial point298C 10% poi nt 369C 50% poi nt 427C 90%

poi nt 481 C Fi nal poi nt538C This feedsto%fx) was obt ai ned by hydrotreat nent of
a vacuumdistillate on a. RR3 60 catalyst sold by Procatal yse and
conprising a group VIB eLgixesdiniand a group Mged el ement which are
deposited on alumna. Prior to the hydrotreatpent, the feedstock contained
1500 ppm nitrogen and 3. W96 Beipfur. A H2S p?P®chrsor sul fur-containing
conpound and an anmoni a m;/gzg(t[ﬁtsor ni trogen- gemeai ni ng conpound are added
to the hydrotreated feedsto in order to sinulate the partial pressures of
H2S and NH3 in the hydr c¥¥apéithg stage. The4§lé€dst ock thus prepared is
injected into the hydr ing test unit kesh conprises a fixed-bed
reactor, with upward ci ?@%@iﬁn@n of the feﬂ?ock ("up-flow'), into which
80 m catalyst is introduced. Before injecting the feedstock, the catalyst
is sul furized n-h lgj\ﬂrp?,ﬁ+ i1 LXEM Sishs '

in-situ of@xﬁeg‘%éfoéﬂé‘fﬁsfoﬁ’fal%%gtq o e e%{cp)llldﬁl nl(tzgﬁalr:?g usegl.Séﬂ%%%:gngu u6rq éé[g%i?%n has
been car riseld byd@ubgatdlyse aad compribewcr grbad VIR eliskeniciad eagroupe VT elamkentrwtech arthe
operating coqr%gi ions of the test wunit are as follows: Total pressure9 MPa
Cat al yst 80% e‘il‘érh%%aur e360- 420C Hydrogen fl ow rate801/h

Prior to the hydrotreatment, the feedstock contained 1500 ppm nitrogen and 3.2% sulfur. A
H,S precursor sulfur-containing compound and an ammonia precursor nifrogen-containing
compound are added to the hydrotreated feedstock in order to simulate the partial pressures of
H;S and NH; in the hydrocracking stage. The feedstock thus prepared is injected into the
hydrocracking test unit which comprises a fixed-bed reactor, with upward circulation of the
feedstock (“up-flow”), into which 80 m! catalyst is introduced. Before injecting the
feedstock, the catalyst is sulfurized by an n-hexane/DMDS + aniline mixtare up to 320°C.
Any in-situ or ex-situ sulfurization method can be used. Once sulfurization has been carried
out, the afore-described feedstock can be transformed. The operating conditions of the test

unit are as follows:

Total pressure 9 MPa
Catalyst 80 cm’
Temperature 360-420°C
Hydrogen flow rate 80 /h
Feedstock flow rate 8 cm’/h

The catalytic performances are expressed in terms of the temperature which makes it possible
to reach a gross conversion level of 70% and in terms of the coarse selectivity of 150-380°C
middle distillates. These catalytic performances are measured on the catalyst after a

- stabilisation period, usually of at least 48 hours, has elapsed.

The gross conversion (GC) is assumed to be equal to:



Feedstock flow rate8 cnB/h The catalytic performances are expressed in
terns of.the tenperature which nmakes it possible to red@tSeptgnios2003
conversion level of 70% and in terns of the coarse selectivity of 150-380C
m ddl e disstikl | ates. These catal ytic performances are neasured on the
catalyst after a stabilisation period,2usually of at |east 48 hours, has
el apsed. The gross conversion (GC) is assuned to be equal to: 19 Septenber

2003 4, 27 =. % h) I of the effluent The coarse
sel ecti vi ﬁ@ﬂ‘%ﬁg% ?‘igtg?gfqugmassurred to be equal to: CS = 100* by
wei ght of the fractlon (150C—380C) / weight of the 380C'" fraction of the

ef fl uent The react le at i.xed in.order to reach a gross
conver si or:rhéﬁo%?csf’ %P@’ﬁ‘f‘iﬁ ﬁ&a&”%asﬁg?"%? e 8?313? ves the reaction

t enper at uis ando C@;ﬁﬁ@@hﬁ@f @6 tfaviiday (1509C-3$08CY Atvalghis bisthe 3867 fedtiomofTdbl e 1.
Table 3: Catalytic Activities of the H gh-Conversion Hydrocracking

Cat al ystseﬂt“PB/() Selectivity of Mddle T (CDistillate (150-380C) (% by
wei ght) N MbY2Ni Mo/ Y239470. 4 Ni MoNbY2Ni MoNb/ ¥239270. 7

Ni MOPY2Ni MoP/ Y239371. 2 Ni MoNbP Y2Ni MoNbP/ Y238971. 5 0

Ni MbPBSi YARE NesPiet tevpgemye issfing i RISPRIS) s BRIERYrsion 6479 1% by wgight
reveals t %Bleti]%eféﬁﬁtﬁ@ﬁc gReS Hetle)Gon AEAPEMRDaldcddiR delieaiity &t hbicatalysts
contains partially anorphous Y zeolite and niobiumresults in higher
conver si odescgibed tn Tableel. | ower conversion tenperatures for a given
conversion of 70% by weight) in conparison with catal ysts which

" Table 3: Catalytic Activities of the High-Conversion Hydrocracking Catalysts

(70%)
T (°C) Selectivity of Middle
Distillate
(150-380°C)
(% by weight) '
NiMoY, NiMo/Y> 394 _ 704
NiMoNbY> NiMoNb/Y, 392 70.7
NiMoPY, NiMoP/Y» 393 71.2
NiMoNbP Y, NiMoNbP/Y, 389 71.5
| NiMoPBSiY, NiMoPBSV/Y, 387 725
NiMoNbPBSiY; NiMoNbPBSi/Y; 384 72.8

Table 3 reveals that the use of a catalyst according to the invention which contains partially
amorphous Y zeolite and niobium results in higher conversion levels (i.e. lower conversion
temperatures for a given conversion of 70% by weight) in comparison with catalysts which
contain the same zeolite but which do not contain niobium. Moreover, at an iso-conversion of
70% by weight, all of the catalysts containing a partially amorphous Y zeolite and niobium
according to the invention result in middle distillate selectivities (150-380°C fraction) which
are better than those recorded in the case of catalysts containing the same zeolite but not

~ confaining any niobium.



contain the same zeolite but which do not contain niobium Mreover, at an
i so-conversion of 70% by weight, all of the catal ysts dérBeaptemivey 2003
partially anorphous Y zeolite and ni obium according to the invention
result in m.ddle distillate selectivities (150-380C fraction) which are
better than those recorded in the case g§f catalysts containing the sane
zeolite but not containing any niobium 1 9 Septenber 2003 28 CLAIMS A
catal yst conprising at |east one matrix, at |east one group VB el enent and
at least one partially anorphous Y ZeohiM®, having a peak rate of |ess
than 0.4 and a crystalline fraction, expressed in relation to a reference
zeolite in sodium (Na) form which is less than 60% 2. A catalyst

accordi ng It o cAahualyst vdmpeisingl o deastoomermaes, dticdsbarst grome VB element and at least
hydr odehydr ogenat i el ement. 3. A.catalyst cordin 0 ne_of .t he
precedi ng cl ai %,Pﬂ@%&‘r SPRRIRES gé%‘iﬁft?’}aﬁh a:pe-gﬁéage gé/lé’f%d"ﬁ" @iﬁ%ﬂ‘?ar" Qfsliagme
greater than lfactionasxpikdedlin telation aore velfedendeadeblitedn eativn (Naaform owhiel isalksst 0,
the overall Si/A ratio, - a pore volunme at least equal to 0.20 nl/g of
solid whose frétf M, between 8% and 50% is constituted by pores with a
di aneter of at least 5 nm 4. A catalyst according to any one of the
precedi ng clainms, wherein the group VB el engn i,S ni obi-um 5. cat al yst
according %o afty GRLYsbf a?"r?é‘ﬂ’?ﬁ elbdriy? cltai ??E‘C%‘hia(lff? af¥PTBEht 4f n¥2%ht Wast
one el ement sldesdeRpirbgamtidgderidn@up formed by phosphorus, boron, and
silicon. 6. A catalyst according to claim5 wherein the elenent is
deposited on the catalyst and -nmainly located on the matrix. 7. A catalyst
accordi ng 4t 0 afyawlyet astortling tpamcendiof theqirededing whitioh vellersin benredithbasgt | east
one group VIIA elenent. 8. A catalyst -according to any one of the-
precedi ng cl ai man aveialiPUAl sasiogmertanitha® 13t | east one group VIIB element. 9. A

catal yst accor A0 flaiiB ridd st ndaD6: GLAYB, ML dIalPSPARAGo, S MRNganese

- a pore volume at least equal to 0.20 ml/g of solid whose fraction, between 8% and

50%, is constituted by pores with a diameter of at least 5 nm.

4. A catalyst according to any one of the preceding claims, wherein the group VB element

is niobium.

5. A catalyst according to any one of the preceding claims which also contains at least one

element selected from the group formed by phpsphorus, boron, and silicon.

6. A catalyst according to claim 5 wherein the element is deposited on the catalyst and

mainly located on the matrix.

7. A catalyst according to any one of the preceding claims which also contains at least one

group VIIA element.

8. A catalyst according to any one of the preéeding claims which also contains at least one

group VIIB element.

9. A catalyst according to claim 8 in which the group VIIB element is manganese.



19 Septenber 2003 29 10. A catalyst according to any one of the preceding
clains which contains in %by weight in relation to the total mass of the

catalyst. - 0.1 to 99-8% of at |east one oxide-type ous o oorly
crystallized porous mineral matrix, - 0.1 to 99.8% gﬁ%‘%ﬂ??éﬁ#@mr phous

Y zeolite, - O to 60%of at |east one group V B elenent, - 0 to 60% of at

| east one hydro-dehydrogenating elenment, 0 to 20% of at | east one el enent

sel ected fromthe group formed by boron, silicon, phosphorus; - 0 to 20%

of at |east one group VILA element 11. X catal yst according to any one of

the preceding clains, wherein the matrix is selected from alum na,

si l'i ca- al WM na catalystmicoatiag to sy 086 { he prefedifiOCIBRS: FHIEL E&I@ai&:@ﬁ%@rbﬁi Rhgiffin
the

hydrocarbon feedstock with a catal yst according to any one of

preceding cl aﬁcﬁgo_“ t_fég.fe tﬂ[ai)?‘ﬂff‘é’gﬁ‘ea{:&@fsﬂi ng to claim12 for hydrocracking

with a catalyst oWhiCht §SIF at GQAPbAS BRidakyde ORadrpIie JRYaLRy ARAMATRISIARSNY
a

el ement. 14_ A process according to claim 13 for hydrocracking at
tenperature of &Weyal YOG a pressure of above 0.1 MPa, a volunetric flow

rate of 0.1-201 j[,m@g%%aoﬂ;%gﬁ ShhorplffeY & JcB@Of at |east SONI/ 1 of

f eedst ock. 15. process cording to claim 14, wherein the pressure is
greater than 2 NRa6@hodlkelssst oahemup X \fbementhe tenperature is at | east 230C,

the volunetric §l d, i 1 - 1 hydrogen recycling is at
| east 100 NO of Bfug)e% é’?’tgg(km%ttgté c%dg%%i? 1%?@8&“&%%‘%&@ than 55% 16. A
process accor-di Ago 20%alfat kadbne elvmwini sdhectddefrqan éssgiogp fosmad by bamh, Htiddda, and
the conversion js greater than 55 /'0o 17. A process according to claim12
for hydro-refinP Oﬁp&?% a catal yst which al so 19 Septenber 2003 30

conpri ses at 1 easd 203M6f hyleisoottahiyas YgRNatmag. el enent .

1. A catalyst according to any one of the preceding claims, wherein the matrix is selected

from alumina, silica-alumina, aluminates, silica.

12. A process for the conversion of hydrocarbon feedstock with a catalyst according

to any one of the preceding claims.

[3. A process according to claim 12 for hydrocracking with a catalyst which also

comprises at least one hydro-dehiydrogenating element.

14. A process according to claim 13 for hydrocracking at a temperature of above 200°C, a
pressure of above 0.1 MPa, a volumetric flow rate of 0.1-20h™", and a hydrogen

recycling of at least SONI/ of feedstock.

[5. A process zccording to claim 14, wherein the pressure is greater than 2 MPa and less
than 12 MPa, the temperature is at least 230°C, the volumetric flow cate is 0.1-10h-1,
and the hydrogen recycling is at least 100 NUL of feedstock, the conversion being less

than 55%.

16. A process according to claim 14, in which the pressure is at least 5 MPa, and the

conversion is gieater than 55%.

17. A process according to claim [2 for hydro-refining with a catalyst which also



18. A process according to claim 17 which is carried out at a tenperature
of above 200C, a pressure of above 0.05 MPa, a hydrogen recycling rate of
at least SO NO of feedstock, and an hourly volunetric flow rate of 0-1-20
lt-t. 14_ A process according to any one of clains 12'%3PIeMP&HI8I n t he
catalyst is sulfurized beforehand 20_ A process according to any one of
clains 14 to 16, wherein the feedstock is subjected to a hydrotreatnent
bef ore bei ng hydrocracked. 21. A catalyst, according to one of the
preceding clains, conprising: (1) at | east one matrix and at |east one
partially anorphous Y zeolite that has a peak ratio that is |l ess than 0-4,
a crystalline fraction, expressed relative to a reference zeolite in

sodi um f or m ( Maypasehaltiedssodedydra-dehd®aogating plegient.east one el enent sel ect ed
fromgroup VB, .(3) at |east one hydro-dehydrogenating el enent sel ected
front the group-consisting of the elenments of group V(B and group Vfll,
and (4) at8.| edgtrowseaqedigtteclaghdiesliicl haticd o€ hieckeagedatuaevf itovg ROOAT,

consi sting of _phosphor -k and ,si.li con erei.n the zeoljte has the
fol | owi ng chaf &% ‘?rlcs i%ﬂsﬂ:vg‘g(%%v AR rr%‘;ty:é@‘q K4e qfsatgéését'@rmjﬂgﬁ 1.5,
an Si/Al'v frfeewekkaddahihout fiasiunstcgrfRat ertc dfffan2dh!l. a pore volune that is

at least equal to 0.20 n{/g wherein between 8% and 50% of the pore vol une-

consi sts of pores that have a dianmeter of at |east 5 nut.
19. A process according to any one of claims 12 to 16, wherein the catalyst is sulfurized

beforehand.

20. A process according to any oné of claims 14 to 16, wherein the feedstock is subjected

to a hydrotreatment before being hydrocracked.

21. A catalyst, according to oae of the precediag clairs, comprising:

(1} at least one matrix and at least one pactially amorphous Y zeolite that has a peak
ratio that «s less than 0.4, a crystalline fraction, expressed relative (o a refecence
zeolite tn sodium form (Na), that is less than 60%,

(2) at least one element selected from group VB,

(3) at least onc hydro-deliydrogenatiag element selected {rom the group consisting

of the elements of group VIB and group VI, and

(4) at'lcast oue promoter element that is selected from the group coasisting of phosphorus,
boroa, and silicon, wherein the zeolite has the followtag charactecistics:
- an overall S/Al ratio that s greatec than 15,
- an SUAIY tramework ratio that is greater than |5,
- a pore volume that is at least equal to 0.20 al/g wherein between 8% and 0%
ot the pare volume coasists of pores that have a diameter of at least § a.





