;e3e. Tj VN6T. 20 August 2003 '166166' A CATALYST VWH CH COWPRI SES A PARTI ALLY
AMORPHOUS 'Y ZEOﬂmmm THERECF | N HYDROCONVERSI ON OF H9BrRogsi-HI08
PETROLEUM FEEDS sent invention relates to a catal yst which
contains at |east omssmsmtri x, a partially anorphous Y zeolite, possibly at

| east one hydro-dehydrgogenating netal, pyreferably selected fromthe group
formed by the netals of group VIB and group VIII of the periodic table,
possi bly at | east selected fromthe group forned by phosphorus,
boron and sili con“mmmm“mmmm Least one elenent of group VIIA and

possi bly at |east one, g enent of group VIIB. The invention also relates to
the use of this catalyst in hydroconversion, in particular hydrocracking of
hydr ocar bon f PRIS I f { 1§ i

viscosity oil ?S\?‘%ﬁg\?ﬁgc%sﬁ?tﬂgt%?b% (V%Saér g?&?ﬁ%ﬁn%@%@%ﬁf erably
bet ween 95 and Y SGEOAATEs AdYI2 Usdr THBUREOE [N HYERO CONEARRSIAN. OFhe

catal yst can al so be J I on feedstocks.
The hydrocracki ng of ﬁiﬁ@?@%@?@%%ﬁﬁgg%ﬁn@ i%‘fg a éye(?é 'Sbnportant refining
process permtting the production, starting from excess, heavy feedstocks

whi ch cannot readi |y upgraded, of Lighter fractions such as gasol|nes,
jet fuels apdbrﬁiegl’lrf“se@‘ésmﬁﬁ‘l%gnvﬁﬁ‘@ﬁ ©nd C%@#XShé?Yh‘abﬁﬂ%ta‘I“Bratilﬁastt);o&érm?'&xaéapt
hi's prodyghiap a%r%)lnﬁlssit Stk sy qg@%ne%ﬂ%@ﬂ&yhﬁ%ﬁ%ﬁfn@%t@% pﬁ%‘%ﬁﬁ?s es

al so make it possible to obtain a greatly purified’resi due whi

const i t utseleetré étone the grave dortmed i the metals odrgpeur ¥bh and groupMIH of the periadiki ng,
t he adva f. RYAS i i reOV| L, ddl.e digtillates,
j et fuel gébgﬁg’c’%é%@%}“ %é")’( toc?n%veer y ngg%%%éiuggﬂt@? &%Hg f(gg)lé{segﬁ]l%elg\gm}oc P ?)%mﬁ ragéuced
has a t ouiticoh,opuzsibbc hiakest mmebdemétiant grheg VHldt, aand gebs§iblynatdedsaloyt ietentana @i ng.

The cat al yst ich atre used jn hydraqcrackin re a Lfunctional .in type
ahten 1 s oy e iSenBe als® 1oHE gBR SET i WS shelshin FRGOHEMarsiandt ) b
i's provi gegichivr bpdrgerasitifid aERydrodistionafeedstdo§ @t avdry phdtieilatp ot L8R M- 1)
whi ch have a surface acidity, SUChh\Z[t%} hal ogenat ed al um nas {in particular,

chl ori natiseessy qilsuwith yiceuly nuehas] grratep thago?y H0 prefereblynbetuesind handn

oxi des, aEPLRAMULTe phkib@idrRbWBRS 2PN Zeol i tes. The hydrogenating function
is provided either by one or nore netals of group VIII of the periodic

table, or by a 20 August 2003 2 conbination of at |east one netal of

group VI B of *rnee%aggg%&%3155g@gg%oasﬁg%efxgym@ﬁamg%gﬁgg@s@a&boq{ el fHRs V11 The

bal ance between WO acl genati n tions is the basic

par ameter governing the activity and selectivity of the catalyst. A weak

acid functio ‘lanfi % s,tro\r;\g E dr oqecpa[eimrll rgcté%%iioglv rovlig) cia_tfal.ysts \évhi ch
are not very m&t PVEOFAGUNRCEACHSHEURICHAT RHISET &t 3iv Y RIPeRA T S HUGR PFYPeHY gh
(above opermitiap tho pafHaE)omgthratg &ohoexdees diewol traitodks whiolchatoe bethalivyvH

expressed by, vol of feedstock to he treate r.yunit of volune o
s et hge oot R istgan avdias nafet REREE, DEA el whieh T, hiner
provi dedioBkd for V€ bYded @983 hRGrbMictiyn @f thidi sedbired Sdenlahat EertafiapessRkihg 2
strong acid function and a weak hydrogenating function provide catalysts

whi ch arRrogassgsvasd umakghii drgsHble do| adain fag gsatly pue fisd residuey vhich scagf comptiftiice
distill f -t ab S i f.or er ed
onh | uaePenl BEaRl 6" ah Buiildbhin SBkfSllind, O ERORE feablftc
acti vi t yilysledceatking tsyo paivideahidtiraligtdiatdsyjst fuclFhud gaooiés divetshgoagrgatity. The

advant ages ,of hydrocracki is the,exhibjtin f pgreat flexipilit t.

var + ous Waliessiieh B Aiqer fan pirdf kit odeh PluBir Bl B L GEB G, § ngs
about flgxdidid ity of the feedstocks which are to be treated, and w th
regard to the products which are obtained. An easy paraneter to control is
the acidity of the substrate of the catalyst. The conventional catalysts
for catal yti eritudf AEHARKINwe LRl ihH7alREQRinPAL glt HARRDhoIGh MRAKKYN 3k 0! C
substrates, such as anorphous silica-alumnds, for exanple ese systens

ar e usednrasidefupati¢n ol hydrygdnating fundtien. ngheradd lfenctips i priosided bpflargeswyfagood

quality a | sop oil  bases n theliraaqidity is very ak. The fam|ly of
anor phoﬁgg“gfa? sc EeReally n§8mi g‘g&otﬂng&? & >g%lf‘¥§/ hast o ﬁ%‘f‘? ALy, I\Sfé‘ﬂ] at

cat al ystialdpBndtiealidiiR ¢lrasdtdiagar e K@iatdiorehd risiblell); dordbinhiidia Jfds®nGades ned
either wwth a group VIIl netal, or) preferably, when the heteroatom.c

poi son @8 ebmigiugt oxides, fasagrhave Kilica-apuninaseandegeolites.e dhe by dwgenatingifigietion i t h
a conbi nat | f fi 0 u I t : y have
very goé%tpgéé{?%eéﬁt F\ﬁlﬁryﬁfﬁﬁ?ﬁ%dﬁé%dﬁlgﬁlﬁogtrkggl,}g ‘{altinltlzlrz’)?htg!3 reggﬁigftgm? ’orﬁrrg) %re of
good quality. These catalysts, as far as the |l ess acidic anong them are
concerned, can al so produce lubricating bases. As nentioned, the drawback
of all these catalytic systenms which have an anorphous substrate base is
their weak activity. 20 August 2003 3 The catal ysts conprising the

A s - a4 T T e o o



Hydrotreat ment takes on increasing inportance in the practjce of ?@E#nni ng,
with the growing need to reduce the anmount of sulfur int ’S@Q%
fractions and to convert heavy fractions into fighter fractions which can
be upgraded as fuels. On the one hand, this results in the grow ng demand
for fuels with the resultant need to convert increasingly rich inported
crude oils into heavy fractions and i 8to heteroatons, including nitrogen
and sul fur, and, on the other hand, this results in specifications which
are inposed on the contents of sulfur and aromati ¢ conpounds in various
count r i €embisationodat leastanemptal of geoyp V1B 96 thcergdic fahds andsat deastepnermetall of
signifi %@wp\mgucti on to the nol ecul ar wei ght of the heavy conponents,

whi ch can be obtai ned by neans of cracking reactions, for exanple. The
current processes for catal ytic hydrorefining use catalysts which are able
to pronote t LA I i 11 . f t] in
particul ar hy ‘F’gg%‘%ﬂ%gﬁ&léf t @%ﬁ%t@g%%aggkfﬂ%&?mﬁ& r%‘glgé)&? lfFeirzati on
(HDS) ) Ippderomerthe metiviitygandHeMti ditydofothh entalyptir devieali peid i famwsion tdnd raostesiagni ng i s
used to,reat f.eedstocks h Lines, gas oils, vacuu as, ojls,

at rmsphél fi%’g?[gglf‘%lgé"s&lgﬁd) r;‘s/‘}g%euﬁa?na?’%gi ﬁ‘%‘sgf e"é)gf)' 2 ?Céﬂboafﬁo‘%’iﬁg} %‘@ .a{ Bor
exanpl e temapepatitienghicln & embldy biteh Catboyel roo enuat ko 3§09 end s edowrfeed nslivaatkied f or

t he pretyeat e he feedst ocks. jt n-contai ni ng heterocyclic
corrpounJLOWCC{}IE‘%&&%ﬁ’é‘ifﬁﬁﬁ?‘gﬁéa‘)ﬁ'ﬁ'ﬁt%ﬁ{éé’\?g?‘?gﬁéﬁef‘%aé’e%lﬁ‘f‘gﬁg"?)‘81“§ s with
very marck@pst sidi dcthouf & gdnBallE 1€ Idhan orasquitytd r 0k hasu ippavideat iy $&:5- good
Consequently, the . denitrating of the catal ytic hﬁdrocrackl ng feedstocks
const i t gelegtivifyof Brddindisilntes; Goaversehna siipng Agid Binchen ae weakrtdrogghating of

these prgs@ss providtchtdlystd whicheie daiie! i vhidtOndve AGerfsuriBiC Beldgivaps rb! e the
nitrogen content of the feedstocks before cracking them At |east one
hydr or efiiddlagiséitiatge The searsh fora suitatle catplyst wiHitherefgembegenterrd qanmindicifivagr ans
for upgreagi QBN ddjiRGhAd BB Sctivif/sbIREHRE Al ’ .zeolites
used forCE?hggfp%ggggtg?iﬁg% of hyd? ocréacki (r;lt(fzj ltgast al ;/s{ylsdae;rogﬂ%t%%%tt eri sed by
several magnitudes, such as their SiQ2/A 203 framework nolar ratio, their
crystal|ine RALAGES & he b div iR G BdFdRAIdonls chb BRNBREE LE biSaTHELAGS. 2 o2
e théir water vapour adsorption

their sodiumion uptake capacity, or ‘els
capaci t yt varlous levelseflexidality witht regard toothe citalytp phadc which bRngsabloudxéntiy of

FR-A-2, 754, 7 nd, FR- A- 54 ) eol i t,e. whose crystall.ine

par anet e © fegﬁoé: i;/vévé‘rllc (.)'%(? Z%trgzﬁ ’fﬂ&%gthire%alrg,&o téhco‘.)m “"%nfi’ ﬁ% Re %?tﬁlﬂ?dAl 203
20 Augusin efppardméteareanttd inthé acidityadfithe hbswaeof hOOatalpd. 21, t he sodi um
content less than 0. | S% by wei ght, the sodiumion uptake capacity greater
than 0.8S g of Na/100 g of zeolite, the specific surface area greater than
400 n2/ g, thehyabdinticnduitalgds tirphatabnicdadecidcking) Gattey lakdeopact ¥pnaddfl t o
20% of the pore. vog‘;ume i's l;ont ai nEd iq. go[es with a di an&éer of between 20
and 80 Avcaldypgidic suestiaics, ety as amorghous sfljsa-alynppasy, lor ekamipg o LBESE SBTRY 6t a
nodi i egs&afbdeparidfally Focglrodicimk nidde ARtRNES 6 vedf gdodsmalithand 2o 3f bAsédut on
whose degree of crystallinity there is no effect, or little effect, by the
nmodi fyi h‘%@ﬂ@&t"ﬁ@#ﬁ’&"%l"’éﬁﬁ/er, the prior art shows that an effort has

al ways been nade to maintain high crystalline fractions (or degree of
crystallinity) and peak rates in the zeolites used. - The research work
carried out MFhe fdnalyrpfarierainus sHicaginsriogssis fewid insbighthydacid sybspeiesudagy| i ds

| ed himto di scoyer, . ral: nREd S al yst
whi oh CSETSTONE bylBRlaidRP hidfeu SR0L e B R R S
zeol i t e genuphl [Hanetaldad, preficatily, | Wigh ¢hestekeradtomictposeon Clrderdsefithe fadstgkstobel ) to

be obt ai ned, whic clearly.better. than ca SkSs co i.ni a zeolite
ohi oh ar@aRhERe St e VbR bRRinaa o Rty RSl YoM, Vi frstief

possi bl ghERrsytthas MRl vetpgtodseledivitg in Middie disiiltgdsy and thaprodudte irinkd agaifpl es
which are nodified differently, despite having characteristics ideptical or
very cl @ged ﬁ'é)a“f)hog%“éiC?%HStF’rPstfﬁ’easp‘?'F &S afigiic g thetg 3ff; yogse™ I‘f?‘b?go

di ff er entodRgakibfighias basd, NsihaiiBRdd, Bleydrhwbdck e all'R&E baBtiaBebidiay@nidh f f er ent
reactivities. Mire specifically, the invention relates to a catal yst

conpr i sihate aanasphous sihstrpta base)s helg wealk 3ty at | east one el enent sel ect ed
fromthe group fornmed by the group VIII and group VIB el enents, said

catal yst being characterised in that it contains a partially anorphous Y
zeolite. The term "partially anorphous Y zeolite", as used in the present
invention, is understood to be a solid having: i) a peak rate of |less than
0.40, preferably of |less than about 0.30, ii) a crystalline fraction
expressed in relation to a reference Y zeolite in sodiumform (Na) which is
| ess than about 60% preferably |less than about 50% 20 August 2003 S



Preferably, the solid, partially anorphous Y zeolites form ng part of the
conposi'tion of the catalyst according to the invention hav@0Augus803one
(and preferably all) of the other follow ng characteristics: iii) an
overall Si/Al ratio greater than 15, preferably greater than 20 and |ess
than | SO, iv) an Si/AIIV N framework ratio greater than, or equal to, the
overall Si/A ratio. = v) a pore volu at least equal to 0.20 m /g of
solid whose fraction, between 8% and 50% is constituted by pores with a
di aneter of at least 5 nm (nanonmeter) or 50 A vi) a specific surface area

of 210-800 nPfgh capllpiLéciipritingTRe FRO-sit@ral it ROVAIE 808R WelaViypO0nfPds M2/ .
The peak rates and chstalllne fractions are determned by x-ra
EJ@&)B“@?

di f f r act Pdsitigdly fipve arhighergeatalytigh pethyity sthaye those o ff the pmorrhopS Filic
met hod, HQ%%r%@@tav@rhg%s%etﬁttalysqntﬁgﬁtaaro&ac&fract' on Intensities of

Fauj asi te- Type- Contai ning Material s. Is possible to refer to this

nmet hod for the general conditions of appI i cat| on of the procedure, and, in
particul ar, f tonGRerResi C

di ffractogr am%gd%gﬁasuﬁésrtﬁgﬁ%? Ollnr nces‘IS are c atpg é’ﬁ?% tefA}" ththe

cryst al | poedng needtte cadug the momarqﬁbdﬁamddw riwbteam)fraﬁemldatb onmmtdqued by
the diffuysion o crocr taII ne.fr.acti f, the arrple
(a weak ?fa‘ft ﬁ‘sfn(%?ti'gﬁe CUB“S Elcﬁez(‘]nn%e u‘tgned\ééqw plrlrF.‘n nt ﬁt“eq‘@%‘ﬁﬁt“éfﬁa
etc.). Tbﬂhpgﬁiwm@ﬂ@nanﬂ f@c ﬁxel@ lwithahé esdltaat n@ﬂlt@ponvartanq@éaeﬁtgfyl ﬂiketdn@ﬂgw ar

zone (typically. 0 4Q 20 whe r radi ation of. co er | use
52184 nnprodpie o bk Tpptoniacl o Helsposf s, Htihaelnipeblad st vedesvr ai |
area of tHeetith hhid @liogHa@ shpeefdations merusnla)xmp&ud&maﬁak&{t&ﬂ@akﬁufm hfugh)
ratio is progortronal to the annuntntgf crystallrzed zeolite in the

mat er i al AOFUe sPpUnds {ry gartouy coultrigsfar commercil fugls. o This upgrading wyalysed ¢ he
peak rat gl ffvely GndRan l%dlYU,tt'ot\ t@ﬁw%[%l&%éi%httohﬂ{e iRbvcddipdreRE Conic B der ed
as being IOO% crystallized (NaY or exanp he peak rate of a perfectly
crystall b‘zeldamirg)zempécm@ﬂrmrcwenarf@raxaeplce 5S to 0.60. The peak rate of
a standard USY zeolite is 0.45 to 0.55; its crystalline fraction in
conparison with a perfectly crystallized NaY is 80 to 95% The peak rate of
the solid whi Hh: Peranh @rasbjset forofatalitéc pydsaeshiningnusentatabysts whichsae tabinte0. 4,

han’ 7osroRPeY e By 1pabe i i BpfiaigyPi b oifichc hFhEAgedh | o

anor phousf the atontaéis c@m:e(PpMép ay@ddfrsnlﬁaiz@timd&ﬂ@&) Wydrhdengtciting QHBN ) lasdadther

general | l um i C . r ci.all aval l.a

zeol | tesMmecllm dr r?ﬁm {I/Seﬁ}hr gh & cry If}f’r ni |{es (gaaf(}it as%asf?(ﬁ/t) I\/bre
gener al | yacuiuin gas onasmnhdpherioomruarrstmw vabuune o¢sidues dedsplimltad or petiealikd. nBor
fraction of st 6 t .Leas 0% The Y.zegolites generall ed in
the hyar SerEl e Ces e s e ARk arpy o e F e Bhedeiramahesty

avai | abl e I‘ﬂeedmozte,ol Theenitrd gonscofiliidg Bétdooyrlip &otiipbends Grtdell hretbnsduiiréd aed

ultra-stabilized, .or else dealumnifie eol.ites to be obtajned. The
modi f i caWebeavydractionsiagias aisops wish verg mapke éﬁ%}lﬂfv Rtbe geackingion hydracraskine

t echni quggalys. chAsaﬁtemrﬂ Rt @icBkifig bF BRARGkIc 198#0dradkih@ Bed Rb&dsQbadkdes t he
nodi ficati on t akes pl ace by conbining three types of operations known to
t he ski | precofptbe possible (nganst ?fe'F‘tPFQf’"t& tgtayertl vield of dhese aragessanh @ndds ig that ack.
The hy dr@ésn%lghocreaéc%% Hich aé 0sBIBle! RS hilry éﬁeéo'ntbﬁﬂom{e st t}@foas,f crmﬁrgat' ng
vari abl es erat ure, gura |o§| total pressure and parti al

pr essur ethef. watlast wﬂnrdrorefﬂmrsstageeammm ittegsatechnteédch of thefknewn déagrdntsg

al um ni um at ons % l§um cQioal um nium framework of the zeolite. "The
consequenc p%r? %l Vt’ I's an increase in the Si /A 203 framewor k
nolar ratio and a reductlon |n the crystalline mesh paraneter. The ion

exchange usual | takes ace ﬁ rs the .zeolite into an eous

ol U1 on Sontli it RS ShahG Ui B b Beparo AG vidorBriies BYRRRGE s ¢ es

of the z@gldctcgised By Ed%ﬁl wagmutdha sG€ldad e E BiOYALOR rfRaeMork foldd @atie tdit e

fol | owi ng cr}/stal l'ization are regm ed
crystalline parameter, thetr pore distribution, the specific surface area, their sodium ion uptake
capacity, or else their water vapour adsorption capacity. Thus, the above patents of the
Applicant (French Pateats FR-A-2,754,742 and FR-A-2,754,826) use a zeolite whose

crystalline parameter is between 24.15 and 2438 A (lA =0.1 nm), the SiOy/ALO;



The acid attack operation consists in contacting the zeolite with _an
aqueous sol ution of a mineral acid. The severity of the ac?QAd@YshER03 s

adj usted by the acid concentration, duration and tenperature. Wen carried
out on a hydrothermcally treated zeolite this treatnent has the effect of
elimnating the alum nium species which are extracted fromthe franmework
and whi ch bl ock the nicropores of the sdlid. The partially anorphous Y
zeolite which is used in the catalysts according to the invention is at

| east in part ipn hydrogen form 6 agii H+) form or ammoni um (NH4+) or
cati oni c FHRFYors smlarat batwsen ﬁa agd 2L g spdigm gamteng less thand). k2l byywejeldups
A 1B, | ibsodibeBiod dgede dapdity (réidetAdal85 §ro?bﬁﬂ'bbtks<%ﬁze§ﬁb, (b s@i@ﬂ'cs%ui'fa!:t i~
preferably at |east in part In H+ form or it can also be use At 3 in
part in cHed guenter thon 00 av /gl dig walgr Appaus)adsorptian gapgcitit gROES thanTile, adrt kal | y
anor phous,Y, Jife jch i : .1 n.aci.d for an eferably
in li fo?znq/f éﬁl?ut: gg%er%(\’llmr“get?)cg%tg&g%r a‘?°a?ﬁo‘3f‘%§§1%“ﬁéeéalf§f%"ﬁe‘?%§ %ﬂ@%e g.

al kaline rations and/or al kaline-earth rations, will preferably be used.

The catal yst conprjsin st .one partially anprphqus Y zeolite al so
contains a hyé’ﬂ&?@&ﬂgﬂgg“%&’dk@i’%ﬁg"”r‘ﬁg “fﬁ/‘&?‘é!ﬁé’ﬁ‘é‘f"“ﬁé of amodified zeolite gathi med
her ei naboypsallicpRhmBkY of REPiianeH. 38 Al R Sh Wike TRERE oP it

group forned by the net gl s of groups VIB and V?I Iélgf t he pe?llqggl{hg{%%gﬁ)e.
The cat alofiset, of littlp eBeqt yecthe modifying teatmentsn at | east one noble or non-noble -
el ement of group VIII, such as iron, cobalt, nickel) ruthenium rhodi um

pal l adium osmium iridiumor platinum Anong the netals of group VIII, the
use of non- noMaeoet,ahs priguath shews theh an ctfbetibas alwhysibedtemadé so praiikn hgth The

cat al yst accardi .10 the inv | 0Ny ntain at least.one group VIB

el enent, cﬂsg’?lé[}ea{%%?o u(t%g %e%nncfﬁysr?ragv';%@gé’%‘g%&fﬁ%s% ?‘ﬁ‘&‘t‘?sdﬁg‘gof t he
follow ng netal s are advant ageously used: nickel - nol ybdenum

cobal t - nol ybdenu i ron-nol ybden i ron-tungsten, nicke].-tungsten,

Gobal t - ungst AR Fsptsel Hanral Talay St BPPRE st peclict SHEmyBRRFRS
cobal t - meblydsded kit tadidcovecihal, ohuhgesrtiary hidd sprdisdy, ROSH AP vHich tbbains at
conbi nations of thr net %ls, e%% ni ckel - cob? t - npl ybdenum _ The cat al yst
of the pl@sesre; Yi Grys@isgd mPatmstuml-tea &t Zeofle gsnables « pisidle, dtillatus or
poorly CiMsdtivitids Z@Eropieatd gdsn6iliado BRbbialned AvBh BRAS clefily ibeA& thak Qatalysts
silica-alumnas can he cited by way. of non-limting exanple. It is also
possi bl e cprfaigmeacy zegligivhich aee 1B8ABHPHOT atfat i ces are used which contain
al um na under all of these forns known to the skilled person, and, even
more preferably, alumnas, e.g. ganms-alum na. In one realisation of the

i nvention, thB additign, dhe spme wpdLHMade Ynpossible fof teoApplicaptk taonatpesweprisinebot ed

from t he g4gE QUR TR ARG WHRH 28 InodifiddCdl ey, HRGRR AV -chdAtici @l idtRtical
possi bly contains at |east one group VII A elenent) preferably chlorine and

f1 uori neor %¢fY cdgssdo hnssicled iy they prigsiar an i sensrah bibiy dikterant paakeratssand,

silicon apflfok cHRQARAHaEGorsaRd R8vd difehas Paldvides. t he zeolite, or are _
preferably depoSited on the catalyst and then mainly |located on the matri x.

20 August 2003 8 The el ement introduced, and, in particular, the silicon
which is Locafvﬁ)ge %EMCXII)Q thel ifi€ention relates to a catalyst comprising at least one matrix and

possibly at least one element selected from the group formed by the group VIII and group

VIB elements, said catalyst being characterised in that it contains a partially amorphous

Y zeolite.

The term, “partially amorphous Y zeolite”, as used in the present invention, is
understood to be a solid having;:

i) a peak rate of less than 0.40, preferably of 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%.



matri x of the substrate, can be characterised by technique uch
Castai'ng m croprobe (distribution profile of va?/i ous el gmaﬁ}é‘)'qus‘t 3603

transm ssion el ectron mcroscopy coupled with X anal ysis of the conponents
of the catalysts, or else by establishing a cartograph for the distribution
of . el enents present in the catalyst by electron m croprobe. The catal yst of
the present invention generally containsin %by weight in relation to the

total nass of catalyst: - 0 to 60/, advantageously 0.1 to 60% preferably
0. I to SO and still nore preferably 0.1 to 40% of at |east one
hydr o- dehydr ogeRegfarat]y.ntbe é?hfgrpéﬂ@ﬂ)ﬁl?wf@\@%éft walires dormingpagt ofithefcompositioy

roup VIB : inG 9 1t

90 856 or t 3 o XecorygF APl inferfiad o Spation Bt e Ele BRIt O the o,
one oxi de- thylfpeviegelapictusticsc poorly crystallized porous mineral matrix, said
catal yst al so cgnptains 0.,.99. 99 referaply 0.1 to0,99,8% or to 99%

pr ef e?/abl y 0.1 Pgagle%raﬁﬁéf\&ag&gyaér uF)a“telg %'GE%“X’& Brsaley ?hg('i‘?@agof’n‘?ﬁ)‘hﬁ%ésqfo
zeolite, said cplah3FAlYEamiehloyk 60 igadater lgin; orqlsl 13Qh6 oviall SWAaMo 0. T to 1

S% and even nore preferably 0.1 to I Oxof at | east one pronoter el ement
sel ected from t Kea@pBuylyss Ablgashgaual to 8.4f f“%féﬂl“éWBoﬁﬂﬂfé@ﬂﬂ'brWWee&rW and

preferably bor ofpegndecoisifitdd lﬁgggbres with h Qiad{3br oP5ALRE §‘Mny(nglor+etér oris>k9 and
o I'0% of at df

even nore preferably 0.11 east ong el enent sel ecte rom
group VI LA, prefiprabspecificusnifane, areaQ of 02b®B800 pndg.emadfemdly. 2604760 (88 aadid

even nore preferably 0O 1036 20f at | east one el enment selected from
group VIIB. The““g’?‘%'é%"‘\‘}%'é?‘a?/féﬁﬁma d VIIB netals of the catal yst of the

present invention can be present conpletely or partially in netallic form
and/ or oxide form and/or sulfide for Jhi s catal yst, .can be prepared. using
any. met hods wel ﬁﬁ(ﬁe@gﬂ{a{cﬁ apd} gryg%“f‘}eedacﬁlg% 81s. (ﬁﬁt‘etm%/’éedatyv‘éfﬁ‘fyaﬁ'g%ﬁg?y WH¥at ned
by mi'xi ng pldeediibd Whichdsdeded from, the s TNG ®3906-0 0 neethc, tDeRrsina@stof Relative
hydr ogenat | ng el.enment s introduced.duti ng, m xi.n or, preferabl, after
Shapt v, s Rierpn tiansiien RE Heggsitesvmaaining Ml T Brgeblectp reie

el ement i Stoithis hHHAGEr e peRRal@onditibey oftapplicatiah 6f tha pidRBdubd)@nd) iR PaftRhias foends
with calcination at a ten'ﬁ)era ure of 250 to 600C. One of the preferred

met hods actiePeprgtienof goples 3d ffesACSonsi sts in mixing the partially 20
August 2003 9 anorphous Y zeolite powder in a noist alumna gel for several

tens of mnutes, then in passing the P_aste t hus obtained through a die in
order to form ektdiffistassanne propfistsnof liges; wehich A chacastesistie «f | thyperystallized

hydr ogenat j-Rgof b ailel Ampfihd S bbttink, Qdsen@idily Prodaédd B th dltRusthn dffthd BRioGRSEs Of
or microcrystalline fraction of the sample (a weak diffusion signal is linked to the equipment,
air, sample holder, etc.). The peak rate of a zeolite is the ratio, in a predefined angular zone
(typically 8 to 40° 20 when K radiation of copper is used, 1 =0.154 nm), of the area of the
lines of the zeolite (peaks) to the overall area of the diffractogramme (peaks + trough). This

peaks/(peaks + trough) ratio is proportional to the amount of crystallized zeolite in the

material.

To estimate the crystalline fraction of a Y zeolite sample, the peak rate of the sample
will be compared to that of a reference considered as being 100% crystallized (NaY, for

example). The peak rate of a perfectly crystallized NaY zeolite is in the order of 0.55 to 0.60.

The peak rate of a standard USY zeolite is 0.45 to 0.55; its crystalline fraction in
comparison with a perfectly crystallized NaY is 80 to 95%. [he peak rate of the solid which
is the object 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%.



conbi nati ons of oxides of group VIB and VIII netals) or conBIeteI at the
time of mxing the zeolite; i.e. the partially anorphous YZ29&yep$t003; t h
the oxide gel selected as matrix. The hydrogenating function can be

i ntroduced by one or nore ion exchange operations onto the cal cined
substrate constituted by a partially anorphous Y zeolite which is dispersed
in the selected matri x using sol utionsgwhich contain the precursor salts of
the selected netals. The hydrogenating function can be introduced by one or
more i npregnation operations of the shaped and cal ci ned substrate by way of
a sol ution coRecapartially amofphaws zeohies grepigpded inRcerdanes sithoachnigucslaisaf  at

| east on ak &Ihg.ﬁircf{&m Rk Borh BT Hd Jand, VI B
nmet al s, g%[{g&?)l?efgﬁrs%rs ofa}gt’ S easg’tg one O% 3%21&4%?% gtﬁ% rfcvlat "91

group VI dually bher hibhyt)tseillhgldsr(atrb@m&%) aMaze geievally, dfis qpossdpe L% Bammtlat t he
same ting th o s, at |east one group VIB
net al an%f’ogifesl egls & §t§l[mc frictx%@?f%t%a?{éﬁs} Oragpeta%é’%c/at al yst contains at |east
one group VIB elenent e. ) nolybdenun1 it is p055|ble to i npregnate the
catal yst, for..ex S tio ai ni | east one p VIB

el ement, to dIW %{TD §‘h‘85t 0% aj}yc r\“"I ﬁ%‘i‘gﬁﬁ%{‘t‘ ﬁa‘ﬁlﬁ's‘? He rﬁf?‘g){gfﬂ‘i m can
beI facil mbamﬁdg alve a&dmealaum&aiwh d Naa\C |ngma tTnes fmﬁmaah twri:il paﬁlmb;émg@t e

sol utions ere rmtting t |nt oduction of phosphorus in order to
pronot e kil P@mef'?f‘(’i‘l%c?'fr efSh dB‘ﬁ EﬁdeZF?lé‘GS rhsabiatned: The modifiqagion iy i on,

the cat aédfﬁéd ANt AS1As B0 BPiRS daanwhmmu&neecﬁm@me 5 &h&lyarbdldrai
silicon, boron and Ehosphorus These el ements are introduced onto a

subst r at &eafperthacid adadky -Frefatablynthe sodification takes Plage: hygompining thyerotypesyof
zeol i t e) gilrad fdRhovAl HELKil: pefsBa df@mda%m{esan{ap%xc g e @hd A&@@Eacgne

netal sel'ected romthe roup orméd by the group VIB and group
met al s. The hysdeotbenmi¢ yreatmentis apthestly defned by the voian af dpgsdfvgptaonblss, sagidas

possi bly I d

possi bl yt g@gﬁaglég’{mggtngﬁe Eﬁé(%% ﬁ‘éﬂﬁ %PEIF' xh%%é&u Bﬂgé} e%édélf g%p VI | B,
t hese el thoeffee of @rtrdnéing nhmmdumetbmsrﬁcontlhesnlmataamyiahmaﬁmnworbuﬁﬂ&tzagas of the
pr epar at nandlnvrlo Thelrrpr 0 trlx'

pref er abjlrg CHPTEE oEetﬂ“f)Hmtmmyt SHYRELS "}:&? Sa(}flgpo &ﬂme or OA?Ilr%tho %Pgt hod
whi ch i%vﬁh&udnnﬂﬂte&gstaﬂh&méshl@md@er son. The i npr egnatl on can be carried
out in one single stage using a solution containing -all of the constituent
el enments of the final catalyst. The P, B, Si and the el enent selected from
t he group VI L@ d;e:hmqyasmaly bed ptawdyciednelwngvabe edolited o Qi AHUESUS

i npregnati on operations Wt ti on on the calci ed precurso
the cat aldP¥toncORtHInE "’B&W&I‘?E @F Z‘%ff © FRHINSLXS Faﬁt‘ﬁg“ tthe £9pdits; n'@\em. on

consi st s¢hishwdl, ARALHINE ARRGHEBMSn &Q'z‘d&llt@ flevidlcrysedbiationfe Bh&Rdsal t, such
as ammoni um bi borate or anmoni um pentaborate, 1 n an al kali ne nmedi um and in

the presence of hydrogen peroxide, and in undertaking a so-called dry

i npregnat i on -HRELAE 4@l b&rMh%bnmﬁnQeﬁ@ctmgltmomfe WithGnRGBEIHS SALtidrSofl | I led
wi th the boron-containing solution. t he cat al tgst contains silicon,

sol ut i ona piinegal aeidp dlhedewtity ofethe peigd e@w&si% aeliastesi by the pciduroricenieation edpiration ¢ he

gglto Al St aGiBPEARE O W el obd &P RhylReRREANY @%bl s FRAnhSRas

the effect of eliminating the aluminium species which are extracted from the framework and

which block the micropores of the solid.

The partially amorphous Y zeolite which is used in the catalysts according to the
invention is at least in part in hydrogen form or acid (H+) form or ammonium (NH4+) or
cationic form, said cation being selected from the group formed by groups IA, IB, [IA, IIB,
[IIA, IIIB (including rare earths), Sn, Pb and Si; it is preferably at least in part in H+ form, or

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



si mul t aneously by using a solution which contains a boron S$|t and 8
silicone-type silicon conpound. Thus, for exanple, if the B AugvtePl3 s a

ni ckel - nol ybdenum type catal yst which is supported on a substrate
containing the partially anorphous.is Y zeolite and alumna, then it is
possible to inpregnate that precursor with the agueous sol ution of amoni um
bi borate and Rhodorsil E | P silicone pf Rhone-Poul enc, to undertake
drying, e.g. at 80C, followed by inpregnation with an amoni um fl uori de
solution) to undertake drying, e.g. at 80C, and to carry out calcination by
way of exanpl Bheapadtigbly amorplions Y jzeold¢ whighds atieast pardisimendidofodm (sdgprefatabb00C f or
4 hours. | . i . -Ar 0 el enent

prefer ab1ny{{f :]*oﬂg rlﬁ ﬁ{gaénlﬁt&%)gg%g ?Pgleg&%agggsn% #tg g%ﬁ%(?{é’ ? '%'eyl(k:( g@‘éﬁ J§lag'tlg[!%svv?‘)t'(ﬂoran
ammoni unalkilirereactk catvinsitwill preférahly bgnsedl e, to 20 August 2003 il undert ake
drying, e.g. at 80C, and to carry out calcination, by way of exanple and
preferably, in air and in a flushed bed, e.g. at SO0C for 4 hours. Qher

i mpr egnat i on Eegeedge somptisiiye auked doa partthdly dnwrghouni zédlige aBb abi@lnsef t he

present jnvention. - Lf t atal yst. cantai ns phgosphqrus, it is possible,

f or exanib‘fdé?gef‘%“ Enraitat g.ﬁ? %‘é‘tk(?ﬁ%/“&f‘% 1Py 33 g‘&s“ﬁfl iq'(’J‘FF‘%"?P&% Regfstahivns
phosphor etinprises &tyast éne radial stiectedifroiniie drbup formbdBy Gl W8RA$ f %‘f@ﬂﬁsaﬂi’mﬂldi n the
catalyst, i.e. at |east one netal selected fromthe group formed by group
VI andVHFB&S‘eWrB’%‘P fs, possibly boron, silicon, phosphorus, at |east
one group VII A elenment, and at feast one group VIIB elenent) are introduced
into several inpregnation operations of the correspondi ng precursor salts,
an i nt er medi athe eatalyshaf dysigeengpn caecaniain pilest oge gelle paneny neble cleagnioefi at a
t enper at b : i r jat.e..cal cji nation
st age of éi{bﬁ% ng[a[& g{dﬁ?? niogl’%gg{l}g?ﬁllc&&é %@%@%ﬂ, gzn ltagir?rlphg r g‘tﬂ Eur"g lﬁ?lﬁg'e(?v\ee n
250 and padrom.| Ameng the matals ofgrowp ¥1lbrthpuseatfinon-noble miptals; stich assirqn, tolalnoi st
solid is_gall tprdd ' . erat ure of between
10 and o kRS pErhER ThokafiyPicEb b TRRRIRCRIN ot HRRRG Ml e B, oo
bet ween WIB zlkheht, 30 erablydtufigstenl and mbolybdailuind dibt aombihatisnscaf dienfotlo@tnga

tenperature. of between 150 and 800C, The sources roup VI B, elenents
whi ch cafeBl aﬁcsae%m\gg%eo\l/'\sé?' H“En‘b‘&‘ﬁ'?‘ 0 l%bﬁ%""é'kicf’?agtdmﬁ@ . ’EB?'"&%‘P%‘," anong
t he souri@stmpstem| wiekdrumsend dobalgaingsten,i tind Sthpopadflited todmibittiond des: and

hydr oxi des) .t he nol ybdi nd, tungstic acids and salts thereof, in

parti cul %‘Fgﬁlﬂé’?ﬂ?‘?ﬁf) 'u?ﬂ%égﬂoéy bléi ’aaé‘da?fﬁlﬁi'luﬂﬁftﬁ'bl ylbd%llag? ROSFIBYG (Grtse

hept anol stk RionSSMdRE Wigtals, g SlickeBcotaltaspfsidadgibdi ¢ aci d, phosphotungstic
acid and the salts thereof, silicono(ybdic acid, silicotungstic acid and
the salts thereof. The anmmoni um oxi des and salts such as ammoni um

nol ybdat e, anTRNatishefhe prbsnd dkatich isoddbiBitisWNdastnghs loiR - pLaRbphatsabl y
used. The sources of group VIII elenents which _can be used are well-known
to the sNinaosy cpustallized pprgus aingiy| matix.o AlpRwas, siicas Ind siise-alugingsi qap Pees|

sul T at esyite HYSRAAS Efon-Iitatihg ERamfte. 91t i€ AlsBTHoSESle (L5 ARniRAEL. | t’[léﬁarréﬂiig,s’ and
carboxy(ates, e.'g. acetates and carbonates, w |l be 20 August 2003 12
used. Fomatribes atobied whighedoataintpdymiga yadgr pll obthesesforns knoyn te Hieokillid persaint r at es,
acids su hl oropl a&d nj ¢ -aci h] ori des such as rutheni um
ammoni aca ’%%9%HVOP%P§£ﬁ#Hgﬁ%@%T%$ e@ﬂggﬁ¥§@£of phosphorus is H31' 04

ort hophosphoric acid, but the salts and esters thereof, such as the
anmoni um phosphat es,. are so _syitapl e. Phosphorus can be introduced, e.qg.
M he o m df oa frkiefpEoRh Britior Sl RaRgh taiaRs ACealah e oun
cont ai ni d&ﬂ:ct&'titfhgﬂalib% U ﬁorﬂ&dgmmm?@,)sillﬂfoh%ﬂéphaﬁplmﬁﬁp OTKEAEHal et ;ﬂ)@ﬁblyCécl i ¢
am nes, conpounds of the pyridine fam_|y, and .quinolines, and conmpounds o
the pyr ronEIFsALqay ong eFuRpEiA Sremeny, pectiatiy Ghlpeige wnﬁ%lnasaé'&.a?wmféﬁlb'iyt is
possi bl e isti@ efddpWiiDblehesi | i cate Si (OEt) 4, siloxanes, polysiloxanes,
halide _ silicates such as ammonium fluorosilicate ' (NH4)2Si F6 or sodi um
fluorosilicate Na2Si F6. Siliconolybdic acid and the salts thereof, and

si | i cot ungst i§26ida a&lﬁm&lhsbm! {;Trgos{,mser dn %@mnadhéqrﬁﬂxameagaﬁ&kil& he used.
Silicon can be added, e.g. by ihpregnation of ethyl silicate in solution
into a watferabbl depbated i sheigntelystind tsinimaidy lasated oo theduddx. e. g. by

i npregnating a silicone-type silicon conpound which is placed in suspension
in water. The boron source can be boric acid) preferably orthoboric acid
H3B03, ammoni um bi borate or pentaborate, boron oxide, and boric esters. The
boron can be introduced, for exanple, in the formof a m xture of boric
aci d, hydrogen peroxi de, and a basic organi c nitrogen-containi ng conpound,
such as ammoni a) primary and secondary am nes, cyclic am nes) conpounds of
the pyridine famly and qui nolines and conpounds of the pyrrole famly.
Boron can be introduced, e.g. by a boric acid solution in a water/al cohol

. —— o Y e



person. For exanple) fluoride anions can be introduced in for
hydroftuoric acid, or the salts thereof. Those salts are fé‘?gﬁﬂu%@bﬁg

al kal i ne metal s, ammoni um or an organic conmpound. In the latter case, the
salt is advantageously fornmed in the reaction m xture by reaction between

t he organi c conpound and the hyrofluoric acid. It is also possible to use
hydrol ysabl e conpounds which can rel egge fluoride anions in water, such as
anmoni um fluorosilicate {NH4)2, SiF6, silicon tetrafluoride Si F4, or sodium
tetrafl uoride Na2Si F6. Fl uorine can be introduced, e.g. by inpregnation of
an aqueous soTh# ¢lementfinttpddeedf hnd) in partailal, te sdiwnw whici§ lacated dninly o3 QhdAugust
2003 13 The. soup,ces, af group VLI B el.enent ich c be.used are we] | - known
to the sfﬂa&‘xe P rssllgﬁfat%r?ﬁa%%cucrlr‘]arsa < Ssegebr?f ?crca lg‘éesaﬁ‘fgﬁ@ﬁf%qsfa&gs mé‘?’%pmi’e

pr ef er ab{disttibgtidbn pfbfile ofi vadiolus tefenichis) teamission eletthorDmiddescbpy Bduplalr withossSi bl y
be brought .at .least in part_into tallic or sulfjde form The catalysts
whi ch ar @“Wsa?'lng‘ﬂ W%&%Pf thtecaalls, O qqﬁ?v‘;?hf?tﬁtwsgﬁ“g & FYMSERPNE0S e form
of grai ngis@fbutibd éfl@i¥ntsShaRRSn diREaQiyaEsy elddil ndE@posaer al |y used in the
formof cylindrical or multilobar extrudes, such as bilobar, trilobar,

pol yl obar extrudates of straight or tw sted shape, but they can possibly be
produced and pgeddlyyt bhehe pRésBatGhveatiots Baral9 Wathins 1P B Sreight GSHaibRt] S, and
.wWheel s. They have a -specific surface area, neasured by nitrogen

adsor pt i e tefalaagsaoheptalystt he BET net hod {Brunauer) Emnmett, Teller, J. Am
Chem S0 o (Yghos, ERn308u310 ((A33%) breBhalt YRS B0 RN or e

vol une neasured by mergury}porosi mé%rrey lw(’)f?bet ween’ 0. 2 gﬁg&f%f%an?}?éﬂand a
pore size do40%i bliatileast i bydre-dehydrogeantiogwaidad! préfenably selected oy thedabup The
catal ysts i C r t aj [ sed for the hydroconversion of

hydr ocar bo\r%@ eegé’gtgg%“i’rsw?vﬂ%?ﬁ?dﬁgﬁﬁgqﬁes%gd sense of conversion in the

pr esence- of0. htp MO pRd pefedably 0.1 pa92.8% Wk &r 99.7% for toy A 636 LAEKIFNG, paclerably |

hydr orefi nin The hydroconversion catal yst then contai.ns, at | east one

hydr o- dehydf g’gg%éﬁ?ﬁd“é?@ﬁ%ﬁf“_ s %%?rg“%}/‘sst%r ¥l Fredfatiged, Borouy "f‘ﬁ%‘agr esent

i nvention assiyjsed for hydrocracki ng hydrocarbon feedstocks, such as

petrol eumfractions. The ed ks i.ch are dinthe process are
gasol i ne§“,“I R"éﬁbﬁéﬁ@&“@‘&%agiw §§'8%a8‘i‘}¥2‘i‘tg¥agﬁd? Pg',ig"ai’h@s(%r(grﬂr‘ife'ia il ks
vacuum r esiggus prefctdbP6 P i@80%, dtipattially ah6phosat Weblng]i sti | | ates, heavy fuel s,
oils, waxes and paraffins, .used oils) residues or deasphalted crude oils,
f eedst ocald eatalist Ressibly ¢AMANMBE mal or catal ytic conversion processes) and

m xtures._t eipepbs, plteMbGO 3 159" Qeh Albie %k&@&alﬁi oSt Wi% oY B 0@
ni trogen, and possibly netals. The catal ysts which are thus obtained are

used advantPeryedsersslgmangseleqied fgm thscgrawk faved by siisen. iberpnaand ghosphemsnand

di still at eqty0en)Ba%H 2hYEF GLPoN fractions, deasphalted or hydrotreated
resi dues, Or the equivalent. The heavy fractions preferably consist of at
| east 80% Gyto\29F4, pecterhbly dnbtouhtde. andtdvedy didee nrpfgsaiinOd tof L0, dfert deasGEHBC,

preferably pof 0 0 i respondi ng to conpounds whi ch
contain at eeéné:ggc},&%gtf%%%ﬁgh&ekiﬁ?%ﬂgﬁ&e’ 2003 i4 atons). They

general |y Oant24P4) pheferablgdt btrs [ 5%,umld exen sndré prefaatdy Qilt tookf)Sh. of Tt deani dre0gen
content is %suaglﬁapgkv\een 1 ﬂﬁ 5000 ppm by wei ght, and the sul fur content
i s bet ween “FTHT KITG© 5"5%%%8 . The hydrocracki ng conditions, such as
tenperature, pressure, hydrogen recycling rate and hourly volunetric flow
rate can be_very variabl e dependi ng upon the nature of the feedstock, the
qual ity of Tihﬁegrwsw%d%rereﬂ;g'f@ wRGls, Heip FaRlyRY ot g EesshLnvaniion 535 he
refiner. o Zhat LMMQEIFoH pR 1Al HIMRAR fo¥m ARPYEGRform aRToLfll R B ween 2S0C
and 4806.) The pressure is greater than 0. 1 MPa and often greater than 1
MPa. The hydrogen recycling rate is at |east SO, and often between 80 and

S000 nornmal |44 ind ddv ' fetRdds e a0s ek ; [

vol unetric flgivé%lggticé}yg({eﬁggg?fﬁﬁem@% O.S an Zoo\soe{kﬁqr#ei}g%k%%l 'eetdstock
per vol viveduntagatuslyysitaisdcbypmixidgdhe maFircandzzcalitysand thyf mixtareps thershapedvent i on
are prefer |d¥ sutﬂec ed L0 AuSh f&urm '(méref\ rgRFBth'ﬁ%P ! 'tﬁlat

| east paf't‘el e EhY¥oT At I on “(t)rﬁ cﬁedrre[?éah H oS heltires P sﬂ?’?l“ e pfior to
cont act i shgpinp dsmfoliotved thigecafoimtien, ol th hgdroganating blemtuteiatieoduddd befact orvat i on

treatnent, by .sul furizatjon is well-kn to the skille er can be
car 11 od Bty The RoealPends Vb s Faiedy A Ko B ar 250 A0
convent i OR&bf #i¢l profeiddinteltibdsRbdadingvis elils iisventdd cdasiBisnint Mixidpe tekpdrlialy per son
consists in heating in the presence of hydrogen sulfide to a tenperature of
bet ween |50 and 800C, preferably of between 2SO0 and 600C, generally in a
flushed bed reaction zone. The catal yst of the present invention can be
used advant ageously for the hydrocracking of vacuumdistillate-type
fractions which have a high sulfur and nitrogen content. The desired

o, e



20 August 2003 |5 and preferably 3 MPa; it is less than 12 a
preferably | ess than |0 MPa. The anount of hydrogen is at ?iggqusilggo%ormal
litres of hydrogen per litre of feedstock, and often between 200 and 3000
normal litres of hydrogen per litre of feedstock. The hourly volunetric
flowrate is generally between 0.1 and |10 h-1. Under these conditions, the
catal ysts of the present invention hawe better activity in conversion,

hydr odesul furi zati on, and hydrodenitrating than conmercial catalysts. In a
second enbodi nent, the process is _carried out in two stages, the catalyst
of the preesahaus;Yvzeolits Pawden g2 (ALY Awniop get fog) sevsral tsas ok mingfes. then in
advant ageusd welpasts rthm?di&hemugf £ARNn BE&%WF&m%Q&H&J{ésQﬁ%et@JeP o Phnd

exanpl e,” vacuumdi stillate-type fractions which have a high sulfur and

ni t r ogen? ewhingigmetetnd whi ch have previously been subjected to
hydrotreatment. In this hydrocracki ng node, the conversion level is |less
than 55% In this case, the conversion process of the petroleumfraction

t akes pl ace iThet piregeaafar, funh@orc gam by Inkoducebinipag ey t(he. iimtenichenobei ng
used in the.second. st The f.the first s can he. a

hydr ot r €4t MERt m[ésa(?fa xﬁ/‘%? g{: rﬂ?%ivgllg |%ﬁt gtafosﬁ Porom rkfsu?ly fL&’g%HVd):}&‘f"é‘ﬁ%nt
cat al ystzealiteaind. deqattilly amombous¥ zeaitersithi the pridd gol addbotedrdstamatéin. al um na base
and at | east one netal with a hydrogenating function. The hydrotreat nment
function is ensured by at |east one nmetal or netal conpound, alone or in
conbi nati on, el kgdregenhtingd duriction|@n be Gntraivoay by hened o URoré! 1dn 8xdhadgdd

netal s, such as selected fromnickel, c '?alt, g@ bdenum_and tungsten. In
addi t i onPPefaHas Qule g?"'féﬁ“@ﬁﬁ“‘ﬁ&@@icﬁﬁ"nﬁ?ﬁﬁ % Rf FPRRuS el whish §s bor on.
The fir sdispetsd@an GRE 861 Y nlabiliCsify a618tiGHs Rhick EPRGAL e Hrafurddeisuredr 3RO and
460C, preferably of between 360 and 450C, a total pressure of at |east 2
MPa, ancselseefi@eials.y 3 MPa, an hourly volunetric flow rate of 0.1-5 h-1, and
preferably 0.2-2 h-1, and with an anmount of hydrogen of at least 100 MNI
of feedstock, and preferably 260-3000 NI/N of feedstock. For the

conver si on stkhgehydrogenating denctipy seangbe optipduged dxt leac j otv averé dmpfagnatgmcond

bt voen SOBLOETBFAEAHESE o) ClORRESRarls B S oft HGh sofarptl s 8L | P2

gener al | preirsolr ®fiat ledst (e oxidndf pt kb ronbimetd skieeled iftomi the |gemp fohmed b thvPa and

preferably | I n f i |.east oJ/1 of
f eedst oc%{?{uljag’?jﬁg%' l@?g%‘g‘f‘%@:ﬁ e}g%ug;%g% 068 lf#Ygéﬁogﬁg% P gagkeasﬁeormlrp%tfgleogof
f eedst ocgroupl NHI Ipealicrhbyly being imttaducedf dfenthoat of goupg MiBr al dtthdeinvetmne @s it and |1 0

h-1. Under these conditions,,the catal s of the present i tiop have a
bet ter dtsrit i oS coplai e e 9ot Brone Vv ahft BiEF Rt RlineBh, {'on:
and hydronitrating and a better selectivity in mddle distillates than
comercial c | ysts. The,service life the catalysts is also inproved in
t he noder at e%&‘é%‘ﬁfyét GoRAHS at least apg.grup %‘?&ﬁ@ﬂﬁe%ﬁg' ‘?‘ﬂly dguey 5@%%0,3?‘?)[%

cat al ystio QhnptddRatl ues Eitdlyst, oL Bkdfle, CRith R&olBi6Rl chthintiyg it W66k p@upnder hi gh
hydr ogen pressure conditions of at least S MPa. The treated fractions are,
for exargigreentyigekivfh #dsto; qalciiedt ¢ {persenation of thei melybdsausman be fagiliated byng

ni troge Drevi VimARR ' 0 it hi s
hydrocr 21]&((:i g?ﬁ&hﬁo@%&l@taﬁbg tggﬁ%/er Si oﬁg?gﬁ%itygdzggg?/gu%%mefﬁg’t hi smclgé;g?e the
conver siiomodugtien oft phicephopisa erderioprpinade adfalstic adiwitr.at al yst according to the

i nvention being used in the second stage. The catal yst of the first stage
can be any hydrotreatnent catal yst contained in the prior art. This .

hydr ot r eat merh onatpadfirsdd anbalirnagedubd inventimmy teesmtdystirmontams ps pianabd 3 Wi t h
an alum na base ,and at ,Least one.netal wth.a hydrogenatin unction. The
hydr ot r d58SheMRE FIEMERS; %ﬁluec?eg &ﬂ@u?'&'@%f/bo \ Iagg\s?h(%&g tgllthc“?e egis &Snpound,
al one Orinirédueiith alsiistrate SAlidCil@ddff conmmids e I@kone piitlally amdrphoaup zvbikeret al s,
such as sel ected from ni ckelll cobal t, r@l ybdenum anfl tungsten, in

par ti cul3ieast epcamarix snyetingd beeupbevestndoafrledshoas melal sdentcd Hopnbe gH3Pus and
possi bl wopw.thg u[,ivr[grmds e VOB RRIM. | y takes place at a tenperature of
350-460C, preferably 360-450C, a pressure above 3 MPa, an hourly volunetric
flowrate of 0.1-5 h-~, and preferably 0.2-2 h-~, and with an anount of

hydrogen of g lgleeéa% lg&%n}}lh{s'\!me&, ;iﬁ&qs&ﬂpﬁhosgfi@uﬁraﬁlﬁeﬁ@gbw 4R0:300% N /N
t t he

of feedstock. For t conversion stage wt e catal yst according to

i nvent i cele¢ted froacgmup ¥ildgel the hiidetionsp andipassibly atdeasi onepdamegntstlgctedbbom or
equal to 230C, and often between 300C and 480C, and preferably between 300C
and 440C. The pressure is generally above S MPa and preferably above 7 Mra.
The amount of hydrogen is at least 100 I/l of feedstock and often between
200 and 3000 I/1 of hydrogen per litre of feedstock. The hourly volunetric
flowrate is in general between 0.15 and |0 h-1. Under these conditions,

P o, o, Y oy S - . oa



| 7 In a process for the production of oils which advantagggfigﬁmfg&%gys t he
hydr ocr acki ng process according to the invention, the operati rried
out in accordance with the teaching of the patent US-5,525,209 with a first
hydrotreat nent stage under conditions permtting the production of an
effluent with a viscosity nunber of 90-130 and with a reduced nitrogen and
pol yaromati ¢ conmpound content. In the Bubsequent hydrocracki ng stage) the
effluent is treated in accordance with the invention in order to adjust the
val ue of the viscosity nunber to that, desjred by the user, The catal ysts

obt ai ned 819yPWAIBothesh glepieaSesan bonrodnesd iafas the Syfalystedt yagtoustiages of the
hydr or ef 'gg'bg}gﬁ(q{mmgg,%% s.feedstocks, such as petroleumfractions,
fracti ons obtained from carbon, or hydrocarbons produced from natural gas.
The main reactions used are hydrogenati on of aromatic conpounds,

hydr odeni trating. h | LPEY 4@t 0f e s
nyar odenet ar | FRpRAAESTHORARY @ Rrorlbll BUER Ry S0) iP e ssaln o
hydr ocar impregraciols tettiod wldch & welkckaowr ta the okilled pdesoan diter ingr€inatibE capppounds

and/ or napt.hgni ¢ comppupds and/ or raf ftni ¢ .conpounds, and possibly netals
and/ or nF‘%“&ﬁ%‘H 13,09¢ awg@m?@d*%aa/ utag CPHF’.‘"‘%‘QB r?zélée trasttuentglementy pf st s

whi ch- ar ge glahRdati®eie. by way of the present invention have an inproved
activity in conparison with the prior art. The feedstocks used in the
process are gasolines, gas oils, vacuumgas oils, atnospheric residues)
vacuum r esi dufig, paHTHIRNG"the dlintdnk |sbREES o G Brdlips VA 3h8% idi§a%Y, be! s,
oil's, waxes, and paraffins, used oils, deasphal t'ed residues or crude oils,
f eedst ocintrodueed tbyaway @iftase msdmpreormpregnation operationsaivthi excessnsodutiinoon the
processeg, p&&?ﬂr{onm xtures. They contai n heteroatons, such as sul phur,
oxygen anad nitrogen, and at |east one netal. The heavy fractions, as such
and by way of non-limtative exanple, are vacuumdistillates, deasphalted

or hydrotreat residues.. . i , ab]. onsi.st aof at |east
80% by vol umdt O Butipd cpaRbpFit el bl SBRlite FERZ iSlsafion Syt

pr ef er abinypr@farihg tanegnedss Golation 88@Cleqst. ome bocom ety smdhi sgarhmosRAPBIbOAE shi ch
contain at |east 15 to, 20 carban atons). Th ener al cont ai n heterpoatons
|i ke sul3fponiwy spapYgientn afylkalifie f’t%‘é%‘ﬁz gip g‘ﬁ‘tﬁf’%“ff‘s?flﬁyﬂff’gﬁatpﬁfé’éwe# angd g
5000 ppnihiadegilghg a @nchlied @lrg Ulnbtegnativnt edation dewhiRANhS. fole 38HRInRYoHYh

wei ght. The cata he present invention are al so advant ageouslcy used

st s, of
pr ef er abI§FUgRof ¢ Ye@ﬁé‘“bﬁ*‘%%’?‘@&fc%tﬁ{m‘lﬁso Yot vt i ¢ cracking feedstocks and in

the first stage of a gentle 20 August 2003 18 hydrocracki ng or

hydr oconver si gn operation.. They are then uysually used in _conbinatign with
an aci d cat altf/the %Fﬁl%qﬁcﬁ%fﬁ'“%?‘?‘ﬁﬁﬁl %ﬁ@“tlﬁ’é‘ ‘;&?ﬁ‘?ﬂ‘é&“‘?agtﬁ%“‘?@&m tilieosk nent
stage. THaavaydedrefining conditions, such as tenperature, pressure,
hydrogen recycling rate, hourly volunetric flow rate) can be very variable
dependi ng upon the nature of the feedstock, quality of the desired
products, angf iHshalysttédindbctoh ahd Siliteh, hebdi&l bt Silicont P6L @dpdkited S
usual Iy above 200C, 'and often_between 250C and 480~. The pressure is above
0. 05 MPwzitawlthnedusbh by ysing aisobmion whish soptriag @nbarer salf and) arsilicong-dypgt silicoast 80,
and oft g,gmﬁ)q} ¥ i folal=Yy) ' -

f eedst o%?ﬁ%ﬁ@‘ﬁ%’@vol urr‘g?frtpgbﬁ%grvsy&lrlg%g&ikg Egbr?géal I ytyggc?/\%g%l{‘gmgﬁ and 20
vcﬁl unes soppoieddntonibsipde comshining the putaity yoerphets Perollipand allivdax thealiyst s of

t he present, . invention are e a rizat.ion treatnment
por m 1. e % ERbecBfuf iy PRELELERKK B RURERE IR S BRLATHL S LT

sul fi de oeflewsi Eiteyiliase &ff RbhdfePouldne, onbdeetakendtyting, heeg. fa 8DSEC 0 fltlotrved kb
treated., This activation treatnent by sulfurization, is well-kng to the
ski | | ed ipRrgBHOnyiih an Ampeniuy fhiarde fatiney ﬁ"g‘“&ﬁga‘ﬁ’e‘é%ﬁ' S E‘Mﬁga'&f tPeady
been degghi BEHCABinkiGh by WAy JFExk@upld HAPEBlabe Rl aiSld o 4 Aatiearheart pogt

wel | -known” to the skill'ed person consists in heating the m xture of solids
in a stPeAi@ ©r 4domssdr ogen and hydrogen sul fide mixture, or in a streamof a
nitrogen and hydrogen sulfide m xture, at a tenperature of between 150 and
800C) preferably of between 250 and 600C, generally in a flushed bed

reacti on zonéf thEheatales udonminshitclhasiroae groupnydlidt elsoent, prethabhyefluonare, ar s t he
HDS acti vi t%, t he HDN ac}li Vi t?/ t%rptg tnhgmco[q.\(l%r iu(())rri]deac(;tljjt\l/(;t R The qestiored
goal s sBTIHC R 'MPRELE I fE8P St SN 14 SRTOMITL Ruaids 3G '8 &me's
economc reality. Thus, the refiner seek: to decrease the tenperature) the
pressure, and the hydrogen recycling rate, and to naxi m se the hourly
volunetric flowrate. It is known that the activity can be increased by a
tenperature increase, but this is often to the detrinent 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 detrinent of the



The follow ng exanples illustrate the present invention) but w thaout
limting the scope thereof. 20 August 2003 19 Ezanple 1: 2PAMSHPAY03n of a
Hydr ocracki n~ or Hydrorefinin~ Catal yst Substrate which contains a
Partially Anorphous Y Zeolite A USY comrercial ultrastable dealumnified
zeolite with an overall Si/Al nolar ratio of 15.2, an SilAl framework ratio
of 29, a crystalline paraneter of 24.39A, containing 0.03% by wei ght Na,
with a peak rate of 0.48 and with a crystalline fraction of 85% is

anor phi zed by a hydrothermic treatnent at 620C for 5 hours in the presence
of a parundaftaksadeing, gt $1'Es 9t do qafry 008 daddinatigins by way. off ekanplecindt e i s

tltec~ &l . [ ' t the foll ow
conai (1 el Ryt Sl AR SERUBC MRS *3% oor <7 ana

tenperature : 95C. A final hydrothermc treatnment which is identical to the

Lo e g 0 PR SO Sl OBt Bt °°

zeol i t e ineantianpeak rate of 0.26, a crystalline fraction of 44% an overall
Si/Al ratio of 72, and an Si/Al w framework ratio of 80, a pore volune of
0.35 mL liquid nitrogen per grame, 29% of which consists of pores of at

| east 5 nanometesatilyst dotjairsnptdsphivise it isApd3yBleO ot 2xlinpl, CRlimprySiateSiHRSt rat e
containing this Y zealite s produced in the follow ng way: 60 g of the
parti al I?@%WHHG&Q'“‘#"%@’gic*‘tc%“tﬂ%ﬁl?qsb%“%@r‘w fatdvie cpleingityed with 40 g of a
matri x consisting of ultrafine tabular boehmte or alum na gel narketed
under the nanme SB3 by Condea Chem e GibEi . This powder m xture was then

m xed with arffgslemeatsconiained in e patalysi iy ahleast pee melakselected don thegtoppwei ght
acid per ) ! f this
i xi g, PRARBE by ST aRFlrbup VI el Bl boon MBS Fhoorfibas A (R

cyl i ndrigresp SHIA jedemmengfand & leastianedgrawet\diB eltiment xare itendgscdaingo tstremaldr i ed

propar at TR Eopn e RHioh ot cofforFbebdsol S, & pipede il i 1 2

Parti al |the datalyghopganeilly eadrict oyt adadanghirgigretod bedaeerd wsuelly 6@andT150°G,undtanat e

ext rudat.es _whj.ch contain, a tially.anorphous Y zeolite o le | are
S U L e T S R e R R T

hept anol2sodat 600°dx.i ed for one night at 120Cin air, and fcnally calcined in
air at 5S0C. The contents by wei ght of the oxides of the Y~M catal yst
obtained are given in Table 1. The YI Mo catal yst was then inpregnated with
an aqueous S@hWtdepto Edapléte PicparafsidMthe! GathliyR0tha nidt Bol@ @allowél ©htaiinaa
deposit of about |.7% by mass of Bz03. Fol | ow ng maturi 'rr%g al. ambi ent

t enper attBeigt atmosphgee ¥ - temperatire-ef befwesadifand 80iheang by mgishsll obkaineddist es are
dried fqae[pdwedratgmmdﬁ}at&zaﬁbaw&ntdm%dqgm, hdhalty R sofifob@inedisRaticedi N dry
air. A catalyst 20 August_2003 20 which is naned Y~MoB is obtained. In
the sanedtddgmpcgatyieighbetween b1aed 8QRE -t hen prepared by inpregnation of the

Y, Mo catal yst by a Rhodorsil EPI silicone enul sion (Rhone-Poul enc) in such
a way as to deposit about 2.0%of Si02. The inpregnated extrudates are then
dried for ondhaisgircesef growp ¥H clements wdiichi qan de apedsBe Gefldmodn o thesskillgd dr y
air. Fin , j i i j i f. Y] at al yst
by vy O {2 SERAE qrfe Tho'RhuiEiat REGALRL GE VLA, i b H3u8

Rhodor sidxideR ahd (llimselefabd entybdei dndctongstie rmids iaod salfFhbereofp ire gatitdak the
extrudates ar.e then drhi ed for one ni)g)l&t at 120C and t hen fﬁi | ci ned.at 5S0C
for 2 hONEOTIRmARYS gich o Ammoniioy mayebdate: pofiopwiay Bepmotibdalf Fmonivry 'y
anor phoygng¥tats phbiphomplybdiaracd, plivsphcimpstc dcid aid the ¥pltCOBRLE dilicBmblybdidr y
state with an agueous so:ﬂ{lﬁi on ?f an ammpni um hept anol ybdat e and l'?i ckel

ni trat e 26tk dtlicatinesiici e pat thenaaltyithgreolat Tho @mmoplugy pxidenand sl Jugh @) ci ned
in air anmafim ddlfbdaD bRfoRidaY hepRirdilibdafe ddaeamthMidk ERbalyst pREéENS
obtained are given in table 3. The exirudates are inpregnated in the dry

st at e wiused-an aqueous sol ution of a mxture of amoni um hept anol ybdat e,

ni ckel nitrate and orthophosphoric acid, dried for one night at 120C in

air) and finally calcined in air at 5S0C. The contents by weight of Y~N MP
The sources of group VII elements which can be used are well-known to the skilled

person. For example, for the non-noble metals, nitrates, sulfates, phosphates, halides, e.g.

chlorides, bromides and fluorides, and carboxylates, e.g. acctates and carbonates, will be



catal yst oxides obtained are given in Table 3. W then irrp natsﬁgoé\%
sanpl e of the Yi Ni MoP catalyst with an aqueous sol ution co ni um
bi borate. After maturing at anbient tenperature in a water-saturated

at nosphere, the inpregnated extrudates are dried for one night at |20C, and
then calcined for 2 hours in dry air. A catalyst named YiNi MoPB is

obt airned. A Yi Ni MoPSi catal yst was obtr'a%' ned by way of the sanme procedure as
t he Y~Ni MoPB cat al yst above, but by replacing the boron precursor by the
Rhodorsil EP 1 silicone ermulsion in the inpregnation solution. Finally, a

Yi Ni MOPB@led C o] th tnotfRS nflt Bl HARGEsPWilMBY uSdd, 1} chidTRIeR! MGRES! £&idkS sidhCas
cat al ysts herei nabove but by usi ng an aqueous sol ution containi ng anmoni um

bi. bor at ectierdplatieic Rpiddandsixycigtprides siigh 2s swheninm|agimniacal eyehladdé.s t hen added
to that catal yst by inpregnation with a dilute hydrofluoric acid solution
in such a way as to deposit about 1% by weight of fluorine. Follow ng
drying for oriEhenprgfetredisodr26r plmdplmiu:isrf&PD@thplﬁﬁﬂﬁnf:(adebmué Salitshardlr y

20 August 20 a Y, Ni MoPBSi t al S o d. The fi naI
cont ent sSSH¥s 835?‘3%5 ‘5;‘ ﬁg‘eﬁ“ﬁf‘% '&‘a%QFg;?‘? @‘1 Jup f @g boris cpgfres 1
Char act efirdduced, f. ihBe ¥ddvPod chixtaddl dtphosihetiy %&18 and a basic organic compound
Cat al yst Yi MY, NbBY, MoSi Yi MoBSi Mo03 ( %.by wei ght ) | 4. 314. 514-214. 1B20 ( %oy

wei ght ) oqmmnmalwgep/ segfh veéﬁgwm'se prgiarys gn ﬁe?ondﬂ'?zoﬂ‘ﬁl“éﬁeﬁld'ﬁpamamﬁ»OO%

con t 3 Bmiycont i nued
Cat :1: f/slt% ~Yi Y~Y Y| i I ~| 0N| \I@Eﬂé{&l{lal\s/b%éﬁ&ﬁl I@%%lgﬁla}\/%ﬁm 6] (OAI) )

by13. 5t 3.912.812.9I 2.9l 2. 85wei ght)N| 0 (%
by3. 052. 22. 9 93, 02. 0 5 %
oy00l -4 * 01 2 MERER AT EEh IOl e s e i usibio by BB ol
lb%goo/oomsl (lDEu),ghﬁx)oFiamsl qylv?aﬂ&aaneﬁwaliﬂwsnﬁa&d:s @ 329@;:&;1 riitim 2ﬂu_<|)_;}osnl$ate \op
€on in g u e
catal ystd%ggﬂﬂg’ﬁ sp C@ %f?sé'd&\(ﬁ ﬁﬁl\ge[‘;f }tdﬁcé)&ﬂ’i)q’éﬁi %‘t‘ﬁfﬁ?f?@'ﬁrf?fﬁ theretatdganese
ni tratﬁ -silke@ d’lﬂmﬂ&hﬂrthélgal&t thexlébfea]ialh@l?mﬁﬁld aiggélfﬁlyl Be asddat SirllrcﬁﬁltddﬁaieEd .
at nosphere, the inpregnate s.ar ri.e or o ight at 120C an
then caldfékd- gathSSEBS,‘”@&P‘"?OﬁB‘h‘P'Q F ﬁ‘%‘f:lf"&/s"i‘l'tfo“ intosa ¥ gnf‘&?g'?"lrf&ﬂﬁﬂ' y-Jgenp Pvn
i s obtaigiRdn cdi 8 a@dddak s by ifiplefitiling AREIRYHYRE silicbl) cafipatid &eHish HQdladedon
cont ai ni_.ng anmoni um bi borate and the Rhodorsil EP 1 (Rhone Poul enc)

si | i condn S¥RPRIUNN WHE- | npr egnat ed extrudates are then dried for one night
of 120C and then calcined at S50C for 2 hours in dry air) and the

Yi Nl MoPWnl 3Si _catalyst is obtained. A dilute hydrofluoric acid solution is
then added t d'herberott suirs €in bt betic, ariflnerelsyably, pithabreie jasd FPQy dmmOypy as to

deposi t piorRY ofGlcfiibo@le, ok 508e, Q! doidi A@cdr Yhd8odRlcal MR it:BiMiced! £de20C
and cal cination at S50C for 2 hours in dry air, the Yi Ni MOPVMhNBSi F cat al yst

i s obt aienampleThetheofermneisa mixie ghbogs a%lﬁe@@f%@aﬁ@w&e and aghasicnogeaniapi e
2. Tabl §ipefRBhARES cShpsmdOTsudthgs HalhdWes, Giindlry 508 0B0rakoC RkaRE NcPiaganese

amines, compounds of the pyridine family and quinolines and compounds of the pytrole

family. Boron can be introduced, e.g. by 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. Those 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 hyrofluoric acid. It is also possible to use
hydrolysable compounds which can release fluoride anions in water, such as ammonium
fluorosilicate (NHg),, SiFs, silicon tetrafluoride SiFs, or sodium tetrafluoride Na,SiFs.
Fluorine can be introduced, e.g. by impregnation of an aqueous solution of hydrofluoric acid

or ammonium fluoride.



Cat al yst Y~ Ni MOPVMhY~ N MoPMhBSi Yi N MoPMhBSi FMb03 (% by {2

wei ght) 2. 612.1t2.2Ni O (% by wei ght)3. 12. 92. 8VMhQZ (% by welhfirgust 2083

| 2. 2P205 (% by wei ght)4.44.S4 9Bz03 (% by weight)O0l .2l .4Si& ~% by

wei ght) 46. 047.146. 4F (% by wei ght) 00L. OConpl enent up to 100% consati ng
mainly of AlzG (% by weight)31.830.129.1 The anal ysis, by electron

m cr opr obe) of the Y~Ni MoPSi, Y, N I\/bPaS\;/ih and Yi Nl MoPBSi F catal ysts (Tabl e
t) and of the Y, N MoPWhBSi and Yi N M BSi F catal ysts (Table 2) shows that
the silicon which is added to the catal yst according to the invention is

mai nly | ocat eTheadutdd€ongronp ¥V IEBelemsnts Whichealr 0 s ara WAIIGRWR Bithd Sid@lled 20
August 2003 23 Exam~ie 3: Prepargti on.of a Substrate which contains a Y,

Zeol i te 867EPng Acumprigmysalisyniisatesand chigrides grepreferabluuseduni na powder by
co-precipitation whose conposition was 2% Si 02 and 98% A1203. A

hydr ocracki ng catal yst substrate containing that silica-alumna and the
partial | y anofiphatatysts theostitaigedy fn axideiorm, can\passiblydn bprugtitiatdeast ifiopartiato end,
50% . by wej Hht of &Qfon%arti ally anmorphous Y zeolite of Exanple 1, m xed
wi t h 500500G9r SIS E hat ri X consisting of the silica xlanina prepared
her ei nabove, was tried. That powder m xture was then m xed with an aqueous

solution containing nityic acid.at 66% (7% by wei ght of acid per gramre of
dry gel) and é’l‘}tagﬁfsfc‘eﬂg’f: r'“cl"ob_tzfﬂ‘eﬁ'plfye‘érf‘)g ﬁ{%‘@rp_‘?sﬁ%&'“ﬁ‘_?‘&'ioﬁg"fe fh‘?@e‘bﬂg? the

obt ai nedfyuf drogaRd Shdieaine hapic and tshizeSy | TR hreagenefalll! €3 if thd - AafiMdf N

di aneter. The extrudates are then dried for one night at |20C and then

cal ci nedeyindmmber myltilgbap gxfrudes, such gs bilobarpisilaban, poblabas extrudatesyif straight or

Hydr ocr i ;- whi ; i Leddl ; i and a
S/ 11 ca. AUt Dot Wy, L ey terhtiRed Gd WAL i SRORERY BE Srudhciiphudes, B2
parti al | iablatsorimgso ballsy apd ovtieels. JFhepharg psperifie surfaep rasepn aneasuricd) by hrdtrogep st at e

wth an e At @igggggp'ﬁmle[ﬁ;m: te, i it e and
ort hopho%%#gg‘lgh(sza%g%#émtg%ﬁfr]g?%r| e or %hg nig %f@lg%’gfﬁg %%%i%c"éﬁ%
finally €05l3083¢6 (L938) of HetvESOSO Fide6Woml/ignispdsy vabinghneasurak byaserofiryt he

Yl -Si Al - Ni MbP cat al,yst whigh are o | n re given.in Table 3., W

i mpr egnaRSYPHY é’gr%?‘gcc&‘ b%ii‘@ XP- %%'%Iﬁlgaéﬂo f/egtmzﬁi ‘ihﬁmgﬁg%d@éﬂ’s <@y Yt i on
cont ai ni \gnoatsdel) binodal tigpodyreodah such a way as to inpregnate 1.5% by nass of
BZO~. Follow ng maturing at anbient tenperature in a water-saturated

at nosphere, the inpregnated extrudates are dried for one night at 120C and
t hen cal ci nedhat calyQ€ which2adeotns bbtailed @erused €at ey Hydraomadiston SIfA |

-Ni MoPB ich, therefore contajns siJicondn the saiga-al umn riX.is
bt ot o drerarbe SiedkBus; GERhOIE by SefR g Antatfinh B BE e o Bakoded | n
Tabt e 3:and, in particular, for hydrocracking and hydrorefining. The hydroconversion catalyst then

contains at least one hydro-dehydrogenating element.

The catalysts obtained by way of the present invention are used for hydrocracking
hydrocarbon feedstocks, such as petroleum fractions. 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 residues, or the equivalent. The heavy fractions preferably consist of at least
80% by volume of compounds with boiling points of at least 350°C, preferably of between

350 and 580°C (i.e. comresponding to compounds which contain at least 15 to 20 carbon



20 August 2003 24 Table 3: Characteristics of the Yi-Si Al-N M Catal ysts
Cat al yst Y~- Si Al - Nl MOPY~- Si Al - Ni MOPBMbO' ~ (% by wei ght )| 3. 128 A319ust20Q8) (/ by
weight)2.9 2. 7PiOF (% by weight)4.74.9BiQ (%iy ureight)01.4Si 02 (% by
wei ght) 47. 646. SConpl enent up to 100% consi sting mainly of A1203 (/ by
weight) = .31.73 1.0 _ _ E~ranple 5: Preparation of a Substrate which

Contains a Prior Art Zeolite A |l arge &hount of hydrocracki ng catal yst
substrate containing a Y zeolite was produced in order to be able to

prepare various, catal ysts which were based on e sane substrate. To that
baa’ 2. Momby  Tadgemelly apBiaut ARG 3 s 8B PRioerL e fisesphay
used in heRPististally Batbeed @Qhnd 5800 ppovby edight, tahd AR sabfadsonwat Bvktwln 80781 1 X
consi sting of ul t{gﬁfi ne tabul ar boehmte or alum na gei narketed under the
nane SB “BhWERheni e GrbH. That powder ni xture was then mixed with an
aqueous solution containing nitric acid at 66% (7% by wei ght of acid per
gramme of dry gel), then mxed for 15 mnutes. After m xing, the paste
obtained is pHedwdrocrckingronditinns. sych B tePERENe Pagsswe, thideagsn efcyeling rate | n

di amet er gnqThif X@Méﬂzaeﬁw Fatd R&D bd we% v{\@%)lé)ﬂ@pleﬂéliﬂ tuph th@%@ngf ffaen

cal cined at S50C for 2 hours in air. l'indrical extrudates of 1.2 nmin
di arret erfeedstack aths prualityi of theidesired psedugts gind b ins@llgfions vailablsnontbel a¢fingor e si ze

di stri butyi gn nt er. t ?Eﬁ@!gg oO-Preparati on of
fiydr oct?(‘ﬁq{: ?‘ﬁ%ag{'g f/[gehc!ljy I C ﬁi((:)g%’taggﬁﬂ e gzgpﬁ%mg 6I§aﬁ% perg‘c‘glmi"he
subst r at is gozater tichatOcisMPa atdofiennggeatadhami MiPhi dlke Kydregdni ieeyclifig Bataizqat a&t ar e

i npregnated in.the dr at Lt h an ueo ol uti on. of ni.ym
hept ano( ﬂ?@ﬁeﬁﬁﬁwgngﬁta?gts %H oa'? 8?)35@{5%8%“0"%21“& ?f?{?]?‘ﬁ;r’g? ed for
one ni ghiioudlly véRE(Etridflew rate Bidndrallycbetyecadl Icadde2d votunidstof ed$todk(per Volameont ent s
by wei ght_ of . oxi %g)} r the YNi MoP catal yst obtai ned ace given in Table 5.
The fi naff HARLIIRLE B st contains) in particular) 16.3%by 20 August
2003 25 weight of Y zeolite with a mesh paraneter of 2.429 nrrr with an
overal |l Si0i/A1103 ratio of 30.4 and an Si Qz/AL203 framework ratio of 58.
We i npr egnat &det sialysinpf dheoprepent inyeniigsparec afefargly syupiesiedife aqibiytization| ut i on
contal n'@&tmi&m})&h@@rﬁfl&st AAid1 WSS hRIoM! d e RletMD s 5Res iQTREIREUr € 1 N
a

a water-saturated atnosphere, the inpregnated extrudates are dried for one
ni ght atprice GCcenierting drent with theelgedstocksdeshris o be freateds This detivatigry treatpent

NI MaP/ al i i tfaﬂfiilgigknm E)I'l?é SkifRAREON 4 cQﬂgggarggd ?ﬁé@@%ﬁﬂ%@mﬁ MPS

cat al yst ‘was obtal n y way of the sane proced cat al yst
above, alteadshdestritrednin the ditagatssr was repl aced in the inpregnation solution by
t he Rhodorsi( EP L (Rhone-Poul enc) silicone emulsion. Finally, a YN MoPBS
catal yst achieved inpregnation of the catalyst with an aqueous sol ution
cont ai ni ng amohvetibnad cultiezating Rtbatb mdidh EPwell-kiRven do Rbellskilled gisoncone
emul sion. The.o

he: f d h hase i ndi d
above. Tiresth At b i R EResRpeciol B OlgBRE e R e koG BAH Rl 080 Al ran o

4. 800°C, preferably of between 250 and 600°C, generally in a flushed bed reaction zone.

The catalyst of the present invention can be used advantageously for the
hydrocracking of vacuum distillate-type fractions which have a high sulfur and nitrogen
content. The desired products are middie distillates and/or oils. Advantageously,
hydrocracking is used in combination with a preliminary hydrotreatment stage in a process for
the improved production of middle distillates in conjunction with the production of oil bases

which have a viscosity number of between 95 and 150.

In a first embodiment for partial hydrocracking, also called gentle hydrocracking, the
conversion level is less than 55%. The catalyst according to the invention is then used at a
temperature which is generally above or equal to 230°C and preferably 300°C, generally at
most 480°C, and often between 350°C and 450°C. The pressure is generally above 2 MPa,



Tabl e 4: Characteristics of the YNiMb Catal ysts (blot in Accardance with

tire Invention) CatalystYN MoYN MoPYN MoPBYNi MoPSi YNi MoPBSPRHbgusterO8y

wei ght)13.512.912.712.712.5Ni0 (% by weight)3. 13.02.92.92. 8PZ0S (% by

wei ght) 04. 4434. 34. 2B20 (% by wei ght) 00l .80l.8Si OZ (% by

wei ght)16_215.415.217.016.7 -Conplenent up to 100% consisting mainly of

Al ZG (% by wei ght)67.264. 363. 163. 16219 20 August 2003 26 Anal ysis by

el ectron m croprobe of the YNi MoPSi and YN MoPBSi catal ysts (Table 4) shows

that the silicon added to the catal yst accordi nq to the invention is mainly
r

| ocat ed a9 preferablytl MRagib s less than t2hWMPand, neefecahiyrlpssdbian ) MPag Theamawite 7:
- : ! ' “an o
mpar i %ﬁfg#&m atRtha! 166 hdrmia? rmbév&trhgafogea 5érn.uc§fm% ggas% l begléen

Parti al sion The catal ysts) preparation o een descri bed
in the 299ad3R80pbaeal listee of bydjogendher litre @€ fegtstogl: eBlpuhaurlyywohwastia Rowg

o | ove 10 Bl e L SEORFT (URIR A Bbfoal B LRI b BB el - 1
wei ght) iddéa€iobhavd xittedadivity iih batvesivnShydrodesg) fipuatinnd 6G8Chpdodroitatidd @Eh 0%
poi nt 472(:90%9@: n%g):()ﬁCFi nal poi nt 539CPour poi nt +39C The catal ytic test unit

conpri s SOMUEP REWSEed reactors with upward circul ation of the feedstock

("up-flow'). In the first reactor, i.e. that in which the feedstock passes
first) the catalyst of the first HTH548 hydyotr.eat nent stage, sold_ by

br oad al yoe dha St sratalfnst B BTy SR SR G SRR U RDRLRERE whi ch
are depgfibderd irvBntidie béinp Nised £biS parkihll AgdiéQakkidg) ddvantsReaN uheaCindderate - €.

that in which the feedstock paéses | ast, a hydrocracking. catalyst described
her ei nad¥dEoEeR Pressure, gRndaipns, qf. g expople. (vaeuppdistilltestypa fragtions yyhigh haye g

i ntrodugggh si¥er t MR "RGEER" SoMBR! Hnd Whidhh GaP@FreliSHINP! BleH! Sujieflot N

sanme pressure. The operating conditions of the test unit are as follows:

Total priwdmireatnenipPln Wisdiydraceasking mode atha (cgrversian lend itiesy Ben 38%i g thiat al yst
40 cm  ToDRlAlodi&sidh ggé:tn%%'%e&trt)‘ew frti6n %Qesqhacc if Qw@‘gﬁé’e%:[ thé QQély&Z

Feedstock flow rate 4
according to the invention being used in the second stage. The catalyst of the first stage can

be any hydrotreatment catalyst contained in the prior art. This hydrotreatment catalyst
advantageously comprises a matrix preferably with an alumina base and at least one metal
with a hydrogenating function. The hydrotreatment function is ensured by at least one metal
or metal compound, alone or in combination, selected in particular from among the group
VIII and VIB metals, such as selected from nickel, cobalt, molybdenum and tungsten. In

addition, this catalyst can possibly contain phosphorus and possibly boron.

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 preferably
3 MPa, an hourly volumetric flow rate of 0.1-5h™, and preferably 0.2-2 h”!, and with an
amount of hydrogen of at least 100 NI/NI of feedstock, and preferably 260-3000 NI/NI1 of
feedstock.

For the conversion stage with the catalyst according to the invention (or second 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 3 MPa; it is less than 12 MPa and preferably less than 10 MPa. The amount of
hydrogen is at least 100 V1 of feedstock and often between 200 and 3000 V1 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 befter activity in



The two catal ysts undergo an in-situ suifurisation stage b rer i on.
W note that any in-situ or ex-situ sul furization method igég‘ﬂgtt'ségséé Once
the sulfurization is carried out, the feedstock described herei nabove is
able to be transforned. The catal ytic performances are expressed in terns
of hydrodesul furization conversions (SIDS) and hydrodenitrating conversions
(HDN). These catal ytic performances age neasured in the catalyst after a
stabilization period, usually at Least 48 hours, has el apsed.

Hydrosul furi zati on conversion HDS is assunmed to be equal to: HDS = (S",;t;~
- S~t a" edtersiors" hydrqdesulfurig@ion, (apd dodrogitrating and2adeter saledividy dinoduddle r at i ng

conversion I—‘gg\l' i F%% -t Op: = to ik LA = t) ./

Nm-t i et dt%tlluf) th al? %Eﬁ] c%:?g&}&t W%l%%%feg It eocawstshlgagg Ilwg%gﬁr&g&[tagl e, we
r ecor dedndigcitaptessutefirangezat i on conver si on HDS and hydrodenitrating
conversion HDN for the catalysts. Table 5: Catalytic Activities of the
Catal ysts in Partial Hydrocracking at 400C Ref erencesConpositionl-IDS

(% HDN (%9 YNidvinfothellembddiment in two stages, the catalyst of the present invention can be used

A12099. 4396. 6YN MoPBNi ,MbPB/ Y99. 5797. 4YN MoPSi Ni MpPSi / 8598, 3Yi - Si. Al - Ni Mo
PNi MoPI fF‘,"-'@f IR o ng‘ﬁﬁﬂﬁ%ﬁﬁﬁﬁ%‘ﬁéﬂ%%?ﬁ@ﬁgg%éﬁ %F‘R/I‘ﬁf‘%/ Yt - AL2
0398. 69 Fratitoryiald) Po¥ Maipl¥, QRudA AisbilthabdicyyieLRith MHRR Mm@t SOl R aid MaBgedNi MOPSI /
Yt 99. 898. 7Y, N MoPBSi Ni MoPBSj / Yt 99. 899. 0 20 Auguyst. 2003 28 The results of
Tabl e 538AJ#¢ RERViQuslE Reer subie ""géﬁ gY‘g’%‘t‘e"&B Téilg‘né“ W‘%’Féa‘i Refo rhe

cont ai NichRvedsittilevelal hbovadF3ea hRUsis Cages Blel dofiveriisn TVEEARGL AR ih Bwd 8lalBs, OF
hydr odesul furi zation and in terns of hydrodenitrating than the prior art

cat al ystthe caialyst agcopdingfghe iggenyigy being psed in e s¢cead stagine el enent sel ected from
ttie group formed by B, Si and P provides an inprovenent in performance

| evel s of the catalyst according to the invention_ Fuctli-einiore, the

resul ts of Tabt eatslysfiobihetfirsitstage cansbeny hpdratessipenticatalyst qopthinsd in fheipsion ont o

t he cat gl,ys i 38 r - YiNi j . than in
the for %hbf &tﬁl@t@& rat eeﬁlcgnt %n?ﬁ%ﬂgﬁﬁﬂgﬁsggéﬁsnweh@%hfeg&%?lf i%glgl-ea um na
(Yi - Si Alaluviih baser aresit. ledst one mdtal rveitho a dhygeagenatiog dudofiond vihet mgleatteatmoant

i ntrodu he .silicon, on a pre Qr IC dy.cont aj he.group VIB
and/ or gﬁ‘b"f‘}ﬁ“\ﬁ N e%r?% gcagtngncpglgga? ﬁfyr}{%%[ %é'?g'gl S(gnaedm})cf Q‘i ?%%‘f‘%‘ﬁ‘%‘h S P, B
and F. kxlacpd droth theqipgr VHO Rnd igrdupeViBamalalss bwchi as deleetettifcmo mickelk icobalof a

H gh- Conver.sj on Vacuum Gas.QO | The cat al S, 4th reparat i on, of i ch has
been de&‘ﬁ?’tﬁigﬂ“‘f‘n hE0gsLy LyiP ﬁrélcgl%irrp gggﬁé?’ethﬁjssgﬁﬂﬁsgacgp l?ﬂssg'ﬁl-y c%oﬁl\\%?si on
hydr ocr phksphgrus afdlpdssiblybog@D- 100%) . The petrol eum feedstock is a
hydrotreated vacuumdistillate, the main characteristics of which are as
follows: Density (20/4) 0.869 Sulfur (ppm by weight) 502 N trogen (ppm by
wei ght) 10 Siwulfatestagh stiddiBt taes Plade tat RYteppeniturd BTG SDOGOPO] piefatlc 50%
poi nt 427C90% poi nt 481CFi nal pai nt 538C TE,i s feedst ﬁck was qutqﬁi ngd bX t he
hydr ot r S4HERAC, of Piesise inyed P b2 -agy Bowsly Xelumesisollew: wie of ke ket @89 by

Procat al,ysga61) b £.9 MBI dndll With h ShOwHR oVhRirEleRrvenat 1854 08 NNV WP feedstock, and
preferably 260-3000 NI/NI of feedstock.

For the conversion stage with the catalyst according to the invention (or second stage),
the temperatures are in generally above or equal to 230°C, and often between 300°C and
480°C, and preferably between 300°C and 440°C. The pressure is generally above 5 MPa and
preferably above 7 MPa. The amount of hydrogen is at least 100 I/l of feedstock and often
between 200 and 3000 I/I of hydrogen per litre of feedstock. The hourly volumetric flow rate
is in general between 0.15 and 10 h'.

Under these conditions, the catalysts of the present invention have a better conversion
activity and a better selectivity of middle distillates than commercial catalysts, even when the

zeolite contents are considerably lower than those of the commercial catalysts.



VI1I elenment which are deposited on aium na. 20 August 290& 29 An:yzs
precursor sul fur-containing conpound and an NHS precursor <0August200

ni t rogen-contai ni ng conpound are added to the hydrotreated feedstock in
order to simulate the partial pressures of HzS and NH3 present in the
second hydrocracking stage. The feedstock which is thus prepared is
injected into the hydrocracking test Uhit which conprises a fixed-bed
reactor with upward circulation ("up-flow') of the feedstock, into which 80
m of catalyst is introduced. Before the feedstock is injected, the
catalyst is sulfurized by an n-hexanel DVMDS + aniline m xture up to 320C
Not e that anypi - §lobdss Ofor EthieS plodudishf Bf i GiB! WhithMalVidthgtSusBUichipllya. tfence

sul furization has been carrjied out, the feedstock described herei nabove can
be t r ansiygrasraskingipsocspacserding (@ dirainvention. Be opsrationeiscagijedout jnpacsardarge) ows:
Total pressyne hehRg Seld! pasdnt 80s51hs I9RaIR LR FFRrofdRifnelly daQ08RAAL! oW

rate 80 I/h Feedstock flowrate 80 cm-/h The catalytic performances are
expr ess ewngijionh permittips the productien of ap jefflpeat with asviseepiie pambes af SPel300#nd70% and

by the comop SEh&A! hitbhdn b 105 RBAGIT Aelsutl Skbdchet ety dbeaRsSabAl Vi C
performances are neasur in the catalyst after a stabilization period,
gener al | hydedcrdckingtstage, thoeffluent litiseatadaip seagrdagpeowith therivventipwin aedsrite adjgstuned t o

be equal Egélu%ftﬁf %’sﬁ%itﬁ&ﬂ@rt@ﬁm&@%ﬁé@ tgéﬁgaePe ef fl uent Coarse selectivity

CS of mddle drs e’ 1's assune to: CS =100 ~ weight of the
fraction (150C 380C) / weight of the fraction 380C~"~S of the effluent. The

m ddl e di stil),ates obtained,consi st of. products i ch_have a boil i poi nt
of between 15 eaﬁ%aliigf)@.b&fﬁg Peal igﬁ thee reé?ngtlﬁly‘\ém'iog %rgté{ oou?eteaagfﬂf Q%gross
conver si [gdrdeeinihig 61 hyidsocadpan FectstockS Yulldy as/petgleum flatibes, fadtdneobitaihedfrohecor ds

the reaction tenperature and,th oarse selectiyjty for 20 Augyst 2003 30
the cat afos ‘Hgg%‘{‘f’ 0§ predy sg‘imaﬂ . BAY f - mamy fractions uebd pre; o

Vi scosi tpydrspehfion Wi Chaimaticlet edniponfds, i NhjdiedeaBGng | r agttiodeskypalationy ng
removal of the a_raffin“{ér(?mt e solvent. Table 6_sho h%’the use of a
cat al ysthydeadssliuggatia, hyfsodemstatiization. Arcampapish mqst freqyen Ybé 1916k o phous

Y zeol i tfnd §eiiddatboh TeddSREIGE oaRIEabindiid Easpounds Hdrs dtefdiis tochdorhas whwsh are
hi gher than those of anonal ous @r_l or art catalysts. In contrast, by adding
L

at | eastnaptienis| eantpoundsepudéareparatiipic seampopnds, gpd pessibly npefalsyand/or milipgens; t o

the cat %M%x?g&anI&gulm. R SndsB VSR (R aB)sisNAiSRaR JubiQltyVivhy of @RUI T'S.
The i nprovenent provided by the presence of manganese or fluorine to the

acti vi t ypresentiingentiophaye 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, and 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 nitrogen, and at least one metal. The heavy
fractions, as such and by way of non-limitative example, are 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 580°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 catalysts of the present invention are also advantageously used preferably during

the pretreatment of catalytic cracking feedstocks and in the first stage of a gentle



In addition, it is clearly seen that the _viscosity ntunbeéi of tgﬁ 80C+
fracti-ons obtained wth the catal ysts according to the inv fpgyst 2PQ
clearly inproved. Generally, by adding to the catal yst according to the

i nvention at | east oae el enent selected fromthe group P) B, Si) VIIB, VIl A
to the catalyst containing the partially anorphous Y zeolite and the group
VI B el ement the conversion activity camg8be inproved) and this is reflected
by a reduction in the reaction tenperature which is needed in order to
reacts 70% conversion. Table 6: Catalytic Activities of Catalysts in

Hi gh- ConJwsorraeking dr lucimekvqﬁgor( qeeztione f ek arectitompawslly pendincpbinatien with

i ssocy Tésleathelaiarhal bt OFf fokerRoprtlol e st pial g gcost v Tumoer

PN NOP/ v- Al 20-37466. 41 | SYN Mo PBNi NOPE/ YAl zO-37467 |1 | 6YN Mo
PS| N WOPS| / Y- &) Z0) 37468, Y, MIBNDB Y1 A1, 20, 38660, 4¥LNDS NOSIL Y, 5 AL
38669. 6Y, MBS niRg SPAHONFe SN asSEUPGTAES PSge dpydiogen récycling rate,

Y, Ellg/gNl Medrky vdl&;ZQt%&lBMa&lBﬁ%We&vbPMMeﬁemﬂ&g UpciAthe ndtudof thi: KRGRYEMOPB/ Y
3847i . 813¥tKioRBrsleitabrigdyols. and instadlation axajlabjenigphesralingh PERS fompesttagy 38072,

6Y, Ni MoPRg-iiMahiRER0PE, Yand AheN Betweér 280° NI oMt - HEMPEMM s above 0.05
A120338272. 0Y, Nl MoPMBSI Ni MOPNABSI / ¥, - A120338071. 9Y, Ni MoPMhBSI FNi NbPMIBS F/

Y, - A120330F gRenabpye fpfRa. Fheilydioaen esyohingratds st lotst §0)\and\afien detyden|staad The

Y, Ni Mo, oo l.yst

or cpar at P00y At Hicpt BERSroden WA 1D ARl MR ey, SO By ot s,
hydr ot r e génweally biebsten 6f1 and\2@volwmediof féedstatlepertvolmmenificatalyat @k er hotd. cs  of
which are given in the following table: Density at | SC Sul phur Tot al
nitrogen Sinulated distillation Starting point 10% SO% 90% Fi nal poi nt
0. 938, 3. 12% byhaveatglysts of the present invention are preferably subjected to a suifurization

treatment permitting at least partial transformation of the metallic species into sulfide before
they are brought into contact with the feedstock to be treated. This activation treatment by
sulfurization is well-known to the skilled person, and can be carried out using any method
which has already been described in the literature.

A conventional sulfurization method well-known to the skilled 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 increaée,
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.

The following examples illustrate the present invention, but without limiting the scope

thereof.



| 050 ppm by wei ght 345C 4] 2C 488C 564C 6 L SC The test is carried oqut in an
i sothermal pilot reactor with a flushed fixed bed, with upf8A%9Est208Bati on
of the fluids. Following in-situ sulfurization at 350C in the pressurized
unit with a direct distillation gas oil to which 2% by wei ght di net hyl
disulfide is added) the hydrotreatnent test was carried out under the

foll ow ng operating conditions: 20 Aggust 2003 32 Total pressure: 12
MPaCat al yst vol unme: 40 cnBTenperature: 380CHydrogen flow rate: 24
UhFeedst ock fl ow rate 20 an/h The cat aI t|c perfor mance IeveI S of the
cat al yst Example ¢ of § : ‘ Clata #ibg! :

terns ofc :ﬁlaiﬁ&hﬁr@:ﬁ NinbYoho@s on& that that of the Y~N| Mo cat al yst S

equal %ﬂﬂf&ﬂ%ﬂ%%a re of the order of 1.5. The equation

| i nki ng AJISY cemmareinl hijrdstable dealyninified zéalite withwe pyéralh SY/Ad wHDRY rdtie ofid 520l | ows:
100 (I T PONCE] o

hydr odeni rafu/n all?%& % %(\)I Oth% }I—@B&ﬂﬁg eggﬁ\%risg?\olr%&g‘?%?%eo %z/i'c | on of

t he f eedstightNayjvitha jreak rate bH0.4#8 agl widi ancryktalyhe frattivmrof 38UCis( Aaddpiiged Byya

wei ght) jch is obtai ch ca s alsg.evaluated. It is
o oy o5 » i tsihermic fetRelG oG oo b6t aifien o i Fatet Kbt it oo
géotch;af f of b%ﬂgmqgg([)l The z};@ﬂh&/ is3 8- subjectd 38 Qicid) atxzfoﬁl’dﬂﬂlef'il (é(é@/quer the

-) feedstoc e oC ti ty o talysts in
Vacuum DB ieobafg BIMaLET (R it Q%R AT dihouis, i BrorRiuib o -
relati VeAtﬁlml(ttNrMiHﬂhc cedtent3A0ER B idvaticdd ko thd flval dnd Swil s WatePVdpour
S. 2Y~Ni MoPBL1. 4S7. 8Yi Ni MoPBSi i . 31. 759. 5Y~Ni I\/bPBSI F1. 25| . 6562. 8 20
August 28'(936“503"5[%8%@3%5?&‘1%\“@5 odhofralileer it Hir et offhesefreatments. Ahe parkiplips ¢

accor di NgmbPhbldSebity GRY 4 fak Witk 610,26 alBrystal e R oM ¥ U494 edvetalll :iatii b and
hydrodenltratl ng actiyties as well as a better net conversion of products

of 380C~of B dadiep Simil t hiramesrk iratp ofcf0am nore velume of A353Bbliguid witrpgem @er

cat al ystgmtm, WBoder tlbﬁcmstsaro cs IR 1ERT @lﬁﬁﬁ{on@%gﬁﬁf'ﬂmt&aﬁl% i vention
is therefore Signi ant In ter of its activity in rogenating aromatic
hydr ocar hyliecraokihei qatai)§t swbstofte ¢ppthitoaethist ¥ a@dliﬁ‘gisamdlumdindwdbwmlwt i on.
Wthout wanting to be tied to any theory, it seens that this particularly
hi gh activity of the catalysts of the present invention is due to the
presence of téleg afntbe pirtizlgdara@phaut &. zebtiteicbsqré)bd\hﬂeinethb)is mbedjvathnt0 poesence
of boron_an i.ch hrin n overr in the
hydrogen?‘;tfn ag'xcoﬁﬂgf géﬂd ?‘ uf @t‘lﬁrgbogmg“h%g% e"(%l %tﬁgb"rl%en’gtt 1°6%, on t he
one haadby é:nﬁldearChemmf Gubite NThis powdst nEixtofe whethen mw&wmtnan@mdohescﬂhdﬁﬁr hand.

20 AUQUSt %aouggg nitric acté I\/{366% (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 Hydrocracking and Hydrorefining Catalysts which contain a

Partially Amorphous Y Zeolite, According to the Invention

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

The YMo catalyst was then impregnated with an aqueous solution containing
ammonium biborate in order to obtain a deposit of about 1.7% by mass of B,O;. Following
maturing at ambient temperature in a water-saturated atmosphere, the impregnated extrudates

are dried for one night at 120°C and then calcined at 550°C for 2 hours in dry air. A catalyst



. A catalyst conprising at |east one matrix and at | east aEH')] ly
anor phous Y zeolite with a peak rate of less than 0.4, a cf@g'l‘@(sl

fraction expressed in' relation to a reference zeolite in sodiumform (Na)
of less than 60% the peak rate and the crystalline fi~action being
determined by X ray diffraction in relation to said reference zeolite,
wherein 'the partially anorphous Y ze¥lite is obtained by using

dealum nating teo-lini-ques on a cormmeroia(ly available Y zeolite. 2. A
catal yst ,agcordin l.aim . i C i .

hydra~dé’ﬁ'§%‘c§é‘e |‘gt‘{it'lglaﬁé 8%@??" @?%%gtgg’lr%)g{ﬁg%c‘%ﬁallsgga% g‘gg%lepgrr?g of the
precedi rby impedignaionwlfidecY iMd ¢atalyst by atRbhoddrsib ER & silisond epmdsion (Rhogé-Poidenc)

followi ng characterjstics: - v | Si) Al t reater than 15 - an
s SR B 5 e amp ER R 0%, Tht Bt SRR b RS g [T,
- a por dov@ieudightat 1202aad tlegualcited a0 SAVCrfdd @ hofirs S diydainhBinelly, aadtMBSi
bet ween 8% and 50%, is constituted or i.th a dianeter of at least S
nm - a “2EE; priieved, mpresnapion, ngtﬁ‘ilgaﬂgg(?a@/sgbuwaﬁ a?‘él%‘lg"t"“écsé’jﬂ“&f‘ng to
claim |2c\dﬂﬁfnﬁ{gnaxhdlhenihfﬁdﬁ@ardefhl)&drt&gmaddrﬂg EB| gRRdte-Pdulene) ﬁg&ﬁd dnfudsidgr oup f
VI11 elepgents an roup YIB elenents. 5. A cat t cordjng . to_apy one o
the pre i%‘eﬁ%{?‘ﬁi"mﬂﬁﬁmﬁf@&r@ﬁ&?‘&i% night Pb@éé‘ﬁgﬁlﬂ‘éﬁ%ﬁ%‘i %?%)c’%éed from
t he groysy f REuIER deyaiphosphorus, boron, and silicon 6. A catalyst according
to claim$S wherein the elenent is deposited on the catalyst and mainly
located on the matrix. 7. A catalyst according to any one of the preceding
clai ms whi chygl SAbGAR lthAaRl chRBRIngOR aktlally Pan¥dcpiib8! € RBlite, Brephre@ahal yst
according to any one of-the preceding claing which also contains at Least
one gr odixanpleBl,edre impregnate in thgodryt state)withs arg gqueous selytien & an Asuagniimg t o
cl aim 8, | | | 0 : t t
helitaluByBlifle bAPnEk Hiheall SEWELEERN ©oolPREANASR0E th ot &l 2§

according to y-one of the preceding clains wh contains i wei ght
i n rel atcaloimed in sihat 1567G\| Thasmtents yhweeightiof|thes ¥ NiM@catalysh ogdepobtaihedare| east

one oxide-t rphous or poorly crystallized porous mneral niatri - 0.1
to 99. 9%?‘6'3?){%??@?31 | y anorphous Y zeolite, - 0 to 60% of at |east one
hydr o~~hydrogenating elenent, - 0 to 20% of at | east one el enent selected

fromthe gr OLb?le ]::)(()trrurLE €s 91% i[tgl([)){'e%rtheé {nl thg 88" stzRQ %tﬂ%?nta't{tsléous'solution of a mixture
of ammonium heptamolybdate, nickel nitrate and orthophosphoric acid, dried for one night at
120°C in air, and finally calcined in air at 550°C. The contents by weight of Y (NiMoP
catalyst oxides obtained are given in Table 3.

We then impregnated the sample of the Y{NiMoP catalyst with an aqueous solution
containing ammonium biborate. After maturing at ambient temperature in a water-saturated
atmosphere, the impregnated extrudates are dried for one night at 120°C, and then calcined for
2 hours in dry air. A catalyst named Y NiMoPB is obtained.

A Y (NiMoPSi catalyst was obtained by way of the same procedure as the Y (NiMoPB
catalyst above, but by replacing the boron precursor by the Rhodorsil EP1 silicone emulsion:

in the impregnation solution.

Finally, a Y,NiMoPBSi catalyst was obtained by way of the same procedure as the
catalysts hereinabove but by using an aqueous solution containing ammonium biborate and
the Rhodorsil EP1 silicone emulsion. Fluorine is then added to that catalyst by impregnation
with a dilute hydrofluoric acid solution in such a way as to deposit about 1% by weight of

fluorine. Following drying for one night at 120°C and calcination at 550°C for 2 hours in dry
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pressure.| @by weighgt S MPa, arld the conversion is preater than 55f. L9.| A
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sul furized beforehand. 20. A process according to any one of clains |5 to
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NiNo NiMoP NiMoPB NiMoPSt | NiMoPBSi | NiMoPBSIiF-

MoO; (% by | 13.5 3.9 12.8 129 12.9 12.85
weight)
NiO (% by| 3.05 22 295 2.9 3.0 2.95
weight)
P,Os (% by 0 4.4 43 4.5 4.5 4.4
weight)
B,O; (% by 0 0 1.4 0 1.5 L.6
weight)
Si0; (% by| 494 47.0 46.5 48.6 479 473
weight)
F (% by 0 0 0 0 0 1.0
weight)
Complement 34.05 325 32.05 3.1 30.2 299
up to 100%
consisting
mainly of
AlLO; (% by
weight)




22. A process according to claim21 which is carried out aé ?\flte 5é?ture
of above 200C, a pressure of above 0.05 MPa, a hydrogen re?/ FH%E e of
at least 80 NU of feedstock, and an hourly volunetric flowrate of 0.1-20
h' ~. 23. A process according to claim 21, wherein the catalyst is

sul furized beforehand. 24. A process according to any one of clains 14 to
23 which is carried out wwth a catal yst_according to one of clains 3 to |
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The analysis, by electron microprobe, of the YNiMoPSi, YNiMoPBSi and
Y NiMoPBSIiF catalysts (Table 1) and of the Y,NiMoPMaBSi and YNiMoPMaBSiF
catalysts (Table 2) shows that the silicon which is added to the catalyst according to the

invention is maialy located on the matrix aad is in the form of amorphous silica.
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was then mixed with an aqueous solution containing nitric acid at 66% (7% by weight of acid

per gramme of dry gel) and then mixed for 15 minutes. After that mixing, the paste 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 and then calcined at 550°C for 2 hours in air.

Example 4:  Preparation _of Hydrocracking Catalysts which Contain a Partially

Amorphous Y Zeolite and a Silica-Alumina

The substrate extrudates containing a silica-alumina and a partially amorphous Y

zeolite of Example 3 are impregnated in the dry state with an aqueous solution of an
ammonium heptamolybdate, nickel nitrate and orthophosphoric acid mixture, dried for one
night at 120°C in air, and finally calcined in air at 550°C. The contents by weight of oxides of
the Y;-SiA1-NiMoP catalyst which are obtained are given in Table 3.

We impregnated the sample of Y-SiAl-NiMoP catalyst with an aqueous solution
containing ammonium biborate in such a way as to impregnate 1.5% by mass of B,O;.
Following maturing at ambient temperature in a water-saturated atmosphere, the impregnated
extrudates are dried for one night at 120°C and then calcined at 550°C for 2 hours in dry air.

A catalyst named Y;-SiAl-NiMoPB which therefore contains silicon in the silica-alumina

matrix is obtained.

The characteristics of the Y -SiA1-NiMo catalysts are given in Table 3:
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Example 5: Preparation of a Substrate which Contains a Prior Art Zeolite

A large amount of hydrocracking catalyst substrate containing a Y zeolite was
produced in order to be able to prepare various catalysts which were based on the same
substrate. To that end, 20.5% by weight of the same USY commercial zeolite is used as that
used in Example 1. That zeolite is mixed with 79.5% by weight of a matrix consisting of
ultrafine tabular boehmite or alumina gel marketed under the name SB3 by Condéa Chemie
GmbH. That powder mixture was then mixed with an aqueous solution coataining nitric acid
at 66% (7% by weight of acid per gramme of dry gel), then mixed for 15 minutes. After
mixing, the paste obtained is passed through a dic with cylindrical orifices of 1.4 mm in
diameter. The extrudates are then dried for one night at 120°C and then calcined at 550°C for
2 hours in air. Cylindrical extrudates of 1.2 mm in diameter with a specific surface area of

223 m%g and a monomodal pore size distribution centered at 10 nm are thus obtained.

Example 6: Preparation of Hydrocracking Catalysts which contain the Y Zeolite of
Example S ’
The substrate extrudates containing dealuminified Y zeolite of Example 5 are
impregnated in the dry state with an aqueous solution of an ammonium heptamolybdate,
nickel nitcate and orthophosphoric acid mixtute, dried for one night at 120°C in air, and
finally calcined in air at 550°C. The contents by weight of oxides of the YNiMoP catalyst
obtained are given in Table 5. The final YNiMoP catalyst contains, in particular, 16.3% by
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then calcined at 550°C for 2 hours in dey air. An NiMoP/alumina-Y catalyst which is doped
with boron is obtained.

A YNiMoPSi catalyst was obtained by way of the same procedure as the YNiMoPB
catalyst above, but the boron precursor was replaced in the impregnation solution by the

Rhodorsil EP1 (Rhéne-Poulenc) silicone emulsion.

Finally, a YNiMoPBSi catalyst achieved impregnation of the catalyst with an aqueous
solution containing ammonium biborate and Rhodorsil EP1 (Rhdéne-Poulenc) silicone
emulsion. The other stages of the procedure are the same as those indicated above. The

characteristics of the YNiMo catalysts are summarised in Table 4.

Table 4: Characteristics of the YNiMo Catalysts (Not in Accordance with the
Invention)

Catalyst YNiMo | YNiMoP | YNiMoPB | YNiMoPSi | YNiMoPBSi

MoO; (% by weight) 13.5 129 12.7 12.7 12.5

NiO (% by weight) 3.1 3.0 29 2.9 2.8

P,05 (% by weight) 0 4.4 43 43 4.2

B,0; (% by weight) 0 0 1.8 0 1.8

SiO; (% by weight) 16.2 154 15.2 17.0 167 ~

Complement up to 67.2 64.3 63.1 63.1 62.0

100% consisting

mainly of Al;O; (% by

weight)
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matrix and is in the form of amorphous silica.
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Example 7: Coniparison of the Catalysts for Hydrocracking a Vacuum Gas Oil with

Partial Conversion

The catalysts, preparation of which has been described in the above examples, are
used under moderate pressure hydrocracking conditions on a petroleum feedstock whose main

characteristics are as follows:

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

Starting point 365°C
10% point 430°C
50% point 472°C
90% point 504°C
Final point 539°C
Pour point +39°C

The catalytic test unit comprises two fixed-bed reactors with upward circulation of the
feedstock (“up-flow”). In the first reactor, i.e. that in which the feedstock passes first, the
catalyst of the first HTH548 hydrotreatment stage sold by Procatalyse and comprising a group
IV element and group VIII element which are deposited on the alumina is introduced. In the
second reactor, i.e. that in which the feedstock passes last, a hydrocracking catalyst described
hereinabove is introduced. In each of the reactors, 40 ml catalyst is introduced. 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 cm’
Hydrocracking catalyst 40 cm’
Temperature 400°C

Hydrogen flow rate 20 I/h
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The two catalysts undergo an in-situ sulfurisation stage before reaction. We note that
any in-situ or ex-situ sulfurization method is suitable. Ounce the sulfurization is carried out,

the feedstock described hereinabove is able to be transformed.

The catalytic performances are expressed in terms of hydrodesulfurization conversions
(HDS) and hydrodenitrating conversions (HDN). These catalytic performances are measured
in the catalyst after a stabilization period, usually at least 48 hours, has elapsed.

Hydrosulfurization conversion HDS is assumed to be equal to:
HDS = (Sinitiat — Sefftucnt) / Siniwat 100 = (24600-Scgiucar) / 24600 * 100

Hydrodenitrating conversion HDN is assumed to be equal to:
HDN = (Niaigat — Nettent) / Nunicat ~ £00 = (1130 — Negnuen) / 1130 * 100

In the following table, we recorded hydrodesulfurization conversion HDS and

hydrodenitrating conversion HDN for the catalysts.

Table 5: Catalytic Activities of the Catalysts in Partial Hydrocracking at 400°C
References Composition HDS (%) HDN (%)
YNiMoP NiMoP/Y - Al,O4 99.43 96.6
YNiMoPB NiMoPB/Y 99.57 974
YNiMoPSi NiMoPSi/'Y 99.85 98.3
Y -SiA1-NiMoP NiMoP/Y(-SiAl 98.6 96.6
Y-SiAl-NiMoPB NiMoPB/Y (-SiAl 98.7 97.8
Y NiMo NiMo/Y-AL,O; 98.6 95.1
Y NiMoP NiMoP/Y, 99.3 97.0
YNiMoPB NiMoPB/Y, 99.7 97.8
Y NiMoPSi NiMoPSi/Y, 99.8 98.7
Y NiMoPBSi NiMoPBS/Y, 99.8 99.0
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performance levels of the catalyst according to the invention.

“Furthermore, the results of Table 5 show that it is advantageoiis to introduce silicon
onto the catalyst which has already been prepared (Y NiMo series) rather than in the form of
a substrate containing silicon obtained from a silica-alumina (Y,-SiAl-NiMo series). It is
therefore particularly advantageous to introduce the silicon onto a precursor which already

contains the group VIB and/or group VIII elements and possibly at least one of the elements
P,BandF.

Example 8: Comparison of the Catalysts in the Hydrocracking of a High-Conversion

Vacuum Gas Qil

The catalysts, the preparation of which has been described in the preceding examples,
are used under high-conversion hydrocracking conditions (60-100%). The petroleum

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

Starting point 298°C
10% poiat 369°C
50% point 427°C
90% point 481°C
Final point 538°C

This feedstock was obtained by the hydrotreatment of a vacuum distiltate on an
HR360 catalyst marketed by Procatalyse and comprising a group VIB element and a group

VIII element which are deposited on alumina.
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) ?e"” 10(Vﬁi&§ée(1)cbnt'5i’]r@t%’ &ﬁ‘nﬂ&md are added to the hydrotreated feedstock in order to simulate

the partial pressures of H,S and NHj; present in the second hydrocracking stage. The
feedstock which is thus prepared is injected into the hydrocracking test unit which comprises
a fixed-bed reactor with upward circulation (“up-flow”) of the feedstock, into which 80 ml of
catalyst is introduced. Before the feedstock is injected, the catalyst is sulfurized by an
‘n-hexane/DMDS + aniline mixture up to 320°C. Note that any in-situ or ex-situ sulfurization
method is suitable. Once sulfurization has been carried out, the feedstock described

hereinabove 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 I/h
Feedstock flow rate 80 cm’/h

The catalytic performances are expressed by the temperature permitting a gross
conversion level of 70% and by the coarse selectivity of 150-380°C middle distillates. These
catalytic performances are measured in the catalyst after a stabilization period, generally at

least 48 hours, has elapsed.

Gross conversion GC is assumed to be equal to:

GC = % by weight of 380°C"™* of the effluent

Coarse selectivity CS of middle distillate is assumed to be equal to:
CS = 100 * weight of the fraction (150°C-380°C) / weight of the fraction 380°C'* of
the effluent.

The middle distillates obtained consist of products which have a boiling point of
between 150 and 380°C.

The reaction temperature is set to reach a gross conversion GC which is equal to 70%

by weight. Table 6 hercinafter records the reaction temperature and the coarse selectivity for
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amorphous Y zeolite and the group VIB element the conversion activity can be improved, and

this is reflected by a reduction in the reaction temperature which is needed in order to reach

70% coavetsion.

Table 6: Catalytic Activities of Catalysts in High-Conversion Hydrocracking (70%)

Reference Composition T(CC) Coarse Viscosity
Selectivity of Number VI
Middle Distillate 380°C+
(150-380°C) Removal of
(% by weight) Paraffin

YNiMo NiMo/Y-ALLO, 375 65.8 12 -
YNiMo P NiMoP/Y-ALO; 374 66.4 (s
YNiMo PB NiMoPB/Y-ALO; 374 67.1 (6
YNiMo PSi NiMoPSi/Y-ALO; 374 68.0

Y,MoB MoB/Y(-ALLO, 386 69.4 N
Y MpSi MoSi/Y-ALO; 186 69.6 ¥

Y MoBSt MoBSi/Y(-Al, O3 384 70.1
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Final point : 615°C

The test is carried out in an isothermal pilot reactor with a flushed fixed bed, with
upward circulation of the fluids. Following in-situ sulfurization at 350°C in the pressurized
unit with a direct distillation gas oil to which 2% by weight dimethyl disulfide is added, the

hydrotreatment test was carried out under the following operating conditions:
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The net conversion of the fraction of the feedstock which has a boiling point higher
than 380°C (% 380°C’ by weight) which is obtained with each catalyst is also evaluated. It is
expressed on the basis of simulated distillation results (ASTM D86 method) by the following

equation:
% e ° e
Conv 380°C~ = (% 380° C—) formula — (% 380° C-) feedstock
(% 380°C+) feedstock
Table 7 : Activity of Catalysts in Vacuum Distillate Hydrotreatment
Catalyst Apps relative to Y(NiMo | Aypw relative to Y(NiMo | Net Conv. 380°C
(% by weight)
Y NiMo l i 53.4
Y NiMoP 1.07 1.2 55.2
Y NiMoPB LIS L4 57.8
Y NiMoPBSi 1.3 1.7 59.5
Y NiMoPBSIiF 1.25 .65 62.8
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. zeolite. It is remforced by the joint presence of boron and silicon on the matrix which brings

about an improvement in the hydrogenating, hydrodesulfurizing and hydrodenitrating
properties, on the one hand, and an improvement in terms of the conversion, on the other

hand.
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41TH#10%0%& itk Gith a peak rate of less than 0.4, a crystalline fraction expressed in’ relation fo a
reference zeolite in sodium form (Na) of less than 60%, the peak rate and the crystalline
fraction being determined by X ray diffiaction in relation to said reference zeolite, wherein

the partially amorphous Y zeolite is obtained by using dealuminating techniques on a

commeroially available Y zeolite.

2. A catalyst according to claim 1 which also comprises at least one
hydro-dehydrogenating elémeént.

3. A catalyst according to any one of the preceding claims, whérein the zeolite also
has at least one of the following characteristics:

- an overall Si/Al ratio greater than 15,
-an S/AIY framework ratio greater than, or equal to, the overall Si/Al ratio,
- a pore volume at feast 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,
- a specific surface area of 210-800 m*/g.

4. A catalyst according to claim 2 wherein the hydro-dehydrogenating element is

selected from group VI elements and group VIB elements.

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

least one element selected from the group formed by phosphorus, 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 preceding claims which also contains at

least one group VIIB element.
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9. A catalyst according to claim 8, wherein the group VIIB element is manganese.

0. A catalyst according to any oane of the preceding claims which contains in % by

weight in refation to the total mass of the catalyst:

- 0.1 to 99.9% of at least ane oxide-type amorphous or poorly crystallized porous mineral
fatrix,

- 0.1 to 99.9% of partially amorphous Y zeolite,

- 0to 60% of at least one hydto-déhydrogcnatiné element,

- 0 to 20% of at least one element selected from the group formed by boron, silicon,
phosphortus;

- 0to 20% of at least one group VIIA clement,

- 0to 20% of at least one group VIIB element.

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

selected from alumina, silica-alumuna, aluminates, silica.

12. A catalyst according to any one of the preceding claims, wheretn the
commercially avatlable Y zeolite has a crystalline (raction determined by X ray diffraction in

relation to saud reference zeolite of at least 60%

13. A catalyst accordiag to claim 12, wherein the techniques used in combination are

the hydrothermic treatment, ion exchange and acid attack.

14. A process for the hydroconversion of hydrocarbon feedstock with a catalyst which
comprises at least one matrix and at least one patially amorphous Y zeolite with a peak rate
of less than 0.4 and a crystalline fraction, expressed in relation to a refecence zeolite in
sodium form (Na) of less than 60%, the peak rate and the crystalline fraction being

determined by X ray diffraction in relation to said reference zeolite, and also comprising at

least one hydrodehydrogenating element.

15. A process according to claim 14 which is a hydrocracking process.
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sulfurized beforehand.

20. A process according to any one of claims I5 to 18, wherein the feedstock is

subjected to a hydrotreatment prior to being hydrocracked.

21. A process according to claim 14 which is a hydrorefining process.
22. A process according to claim 21 which is carried out at a temperature of above
200°C, a pressure of above 0.05 MPa, a hydrogen recycling rate of at least 80 NI/l of

feedstock, and an hourly volumetric flow rate of 0.1-20 h'.

23. A process according to claim 21, wherein the catalyst is sulfurized beforehand.

24. A process according to any one of claims 14 to 23 which is carried out with a

catalyst according to one of claims 3 to 13.
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25. A catalyst according to one of the preceding claims comprising: (1) at least

one matrix and at least one partially amorphous Y zeolite that has a peak ratio that is less

than 0.4, a crystalline fraction, expressed relative to a reference zeolite in sodium form (Na),

that is less than 60%, (2) at least one hydro-dehydrogenating element that is selected from the

group consisting of the elements of groups VII and the elements of group VIB, and (3) at

least one promoter element that is selected from the group consisting of phosphorus, boron,

and silicon, wherein the zeolite has the following characteristics:

an overall Si/Al ratio that is greater than 15,

an Si/Al" framework ratio that is greater than or equal to the overall Si/Al ratio,

a pore volume that is at least equal to 0.20 ml/g wherein between 8% and 50% of the
pore volume consists of pores that have a diameter of at least Snm, and

a specific surface area of 210-800 m%/g.



