A

PROCESS. F@R THE' HYDROCRACKI NG OF A HYDROCARBONACEQUS FEEDSTOCK The present
invention r¢l gtes to a process for the hydro- cracking of a

hydriocar bondceous feedstock containing a relat vely |ow amount of nitrogen.
There exists a |large nunber of processes for hydrocracking 5

hydr ocar bonaceous feedst ocks and nunerous cafalysts that are used in these
processes. I\?ny of these processes conprise two stages, a hydrotreating
stage and a hydrocracking stage, the two stages operating with di EXd&Sept
types of catalysts. Product fromthe first stage may be treated to renove
ammoni a, 10 hydr ogen sul phide and other |ight gases prior to being
passed to the second stage, or FORAYE JRD €i¥eRt1y to the second

stage. In this two stage or seri esvbhorpremeiezus s@sRickon t he hydrocracki ng
stage is frequently referred to as a second stage hydrocracker.

Hydrocracking is as such a well-established process in which 15 heavy
hydrocarbons are cont Zteecuesentt inveprioaereiazal tdadsogess Wt frha kyddneocr acki ng

catalyst. The ! CTRELALY e dyRLRSSULEARP! el ALE LELALLYLL BBl 30 ht

t he heavy hydrocarbons OWer aver age Fecul ar
wei ght and | ower E;ev lamAgptpof Flszogen. These products |ncI ude

gaseous material . . neleleidseVilnQesu A0S 12RULIA ?d‘dhfdﬁt:géﬂkgn

dlstlllatefractlon kerosi ne fraction and gas oil fraction. Since
the gaseous® pr odu&!"§:‘°afe°‘ﬁ’f6f°°\’7‘érff°i’ﬁ}€ﬁk%aﬁ1 BUPIFONS GARRWSFR APt AP pped in
i ncreasi ng demand thede prdﬂheesdlmhyléﬂatm,e pdocydueldedaezX cwo stagadyant ageous

Feedat ocks 1t hat - SREWS et B KL O Berori Yoar doe ot SR ot || at os
and a | ow gas nakereiatipasitiowi fizeent oyped éthabstalsses.pri Si ngl y | ow gas neke
and a high yield of mdhgdesf eAkE3rCAlgGad Bk PiTed fo2e UL Yamonia,
10 hydrogen sulphide and other light gases pzicz to being passed to tha
second stage, or product may be passed dizeczly te khe secend stage.
In this two 33ags: or series-flow mode of operation the hydrocracking
stage i3 frequen=ly raferrad to as a sacond stage hydzoexackass,
Hydrosracking is as such a well-esctablished process in which
15 heavy hydrocaxiens ars contacted in the presence of hydrogen with a
hydrocracaing catalyst. The temperazurza and pressure applied are
relatively high, so that the heavy bydzocarbons are cracked to
sroducts cf a lower average mclaculaxz weight and lower boiling
point. _
20 These products include gaseous matarial, L.e. C;-C4 hydre-
carbons, naphtha and a middle distillace fracrion, i.e. a kerosine
raction and a gas cil fraction.
Since the gaseous products are nct very much wantad and since
there is an increasing demand for middle distill ates, it would be
25 advantagszous to have a hydrocracking process available fo:
converting hydrocarbonaceous feedscocks that shows a consicerable
selectivity towards middle distillatas and 2 low gas make.
I+ has now been found chat a su:prisinqiy low gas maxe and a
high yf=id of middle diszillatss can »e abtained if a hydzo-

30 carbonaseous feedstock containing a relacively low amount of



30 . . carbonaceous feedstock containing a relatively | ow anount of 2
nistrogen i s passed over a catal yst system conprising a specific sequence of
hydriocr acki ng catal ysts. Accordingly, the present invention relates to a
process for hydrocracking a hydrocarbonaceous feedstock containing |ess
than 5 500 ppmw N by contacting the feedstock at el evated tenperature
and pressure in the presence of hydrogen w gh a hydracracking catalyst A
and wherein at atst a ortlondof the?[)r duct so obtained is_sub equently
contacted with amﬁ FAFEE rACEAPRY" St Py AT bk s =80 fBE e & R e %nd
pressure and in tém\epcesénh}elroérahymgomﬁ,ymhereby 10 t he

hydr ocr acki ng cat al yst. and he .
context of the preseﬁ?élﬁvm on ?% es%??h mmn ﬁRAC%SIst%-IégeS%S f{’
respective hydr oer%@RFWeataathsaﬂbsnmP\méelect:$$°¢lbI=P1@ms ringe lets Fhdn y
hydrocrackj ng cakad Yphw A 5 conkE6d bifé tferbedépQEa@Islvmdceénguﬁug ager eby

the selectivities are expressed as selectivities towards V\#err]
hydr ocar bons fr aBft5H*¢ é’l“r Fhe PESeRTH IE MYPETAP rﬂ-&hﬁﬁ‘y’f‘é‘FFTc P%cﬁici"s?“
t he hydrocr acki ngnd:ai-ai:g&st st ARestap[Pol-elbnUoEl Rhe rp&baud:ubaarobﬁaﬁ.h\amdar d) process

conditi ons. That ey ARILART 2 0RLLLSUL S0 L BLISL WMV R cvncey

tenperature, pressur ace verloti d a Teact or
| oadi ng- met hod. Fkrpez@ture and se#see:q wid yint Ump:chse{!@r e mmmamnsb:[ err]

is determged freg ph8rdQaoking: ca&ei,rskslmaw% £ont §xds 9f: Lhe PEEIONL 5
invention it is further cbserved
In the context of the present invention the RS (zatic of

selectivities) of twe respestive hydrocracking catalysts is defined

as follows:

selectivity hydrocracking catalyst A
RS

selectivity hydrocrasking catalyst B

whezaby the selectivities are expressed as selectivities towards the
15 C1-C4q hydzocarbons fractien (C1-C4), for convarsion into 370 °C”
products, when the hydrocracking catalysts are applied under
particular (standard) process conditions., That is to say z2pplying a
particular cazalyst volume, temperarure, pressure, feed, space
velocity, gas/feed ratia and a reacter loading-method. The
20 selectivity towards Cy~C4 hydrocarbons (Sci-gs) is determined Zrom

the formula:

(C1-C4ipraduct =~ (C1-Cd) geed

5c1_c4 = . 160%
- + 1
(370 °c* goeq ~ (370 °c+'p:oduct

In the context of the present invention it is further cbserved
that the RA (ratic of activities) of twc respective Rydrocracking

catalysts is defined as fellows:



that the [err] (ratio of activities) of two respective hydrocracking

catal ysts is defined as foll ows: [err] whereby k is defined as the
reac¢tion rate constant of the respective hydrocracking catal ysts, for
conversion into [err] products, when applied under particul ar (standard)
process conditions. This neans a particular catal yst volunme, tenperature,
pressure, feed, space 5 vel ocity, gas/feed ratio and reactor

| oadi ng-nmethod. In the context of the present invention it is further
observed that RV (ratio of volumes) is defined as foll ows: reactor volune

| oaded wi th hydrocracking catalyst A RV - reactor volune | oaded with
hydr ocr acki ng catal yst B whereby the sane particul ar reactor | oading-nethod
is applied for both hydrocracking catal ystsy .10 Both the RS and
the RA are to be determ ned after the Fydro- cracking catalysts have been
all oned to stabilize Kib¥RFOEAIpRLFEYFE™ (st andard) process conditions. A

set of particul ara ESteaRdar-e—precess—sordi tions as nmentioned herei nabove
may include a tenper of _ 3 [err] .. aver age hydrogen 15
B Kyrdaifhy Shope- I

partial pressure of “a space velocity of 0.6 kg/l/hr, a
hydrotreated fl ashed distillate containing 23 ppnw N, a gas/feed ratio of

2000 N1/kg and awglese-ioes deeaiding Ok Resheibl rhfe R¥NBGHLEG Ll e Aedpabod st
system of a hydrocracki ng catalyst A and a h :drocrac%jon%_cat al %/st t hat
the gas make and®¥HESHAFE=RI CataRErfr oT¢Fi SPPVEFECB FARI T Wil | PTHE T T rage
of the individuahppiaed rinket iparisicofart he-atdiizal txbaesseglidticdhy. thés means a

respective activifi g, AldcHQh o0 e Y fleratile2GHRLHRAC G Ll PTesent
5 velocity, gas/feed ratio aand reactor loading-method.
In the context ¢f the present invention it is further observed

that RV (ratio of volumes) is defined as follows:

zeactor velume lvaded witk hydrocracking catalys: A

reastor volume loaded with hydsocracking catalyst B

whereby the same particular reactor lecading-methed is applied for
both hydrocracking catalysts.

10 Bcth the RS and the RA are to be determined after the Lydro—
cracking catalysts have been allowed to stabilize under the
particular (standard) procass conditions.

A set of particular (standard) process conditicns as mentioned
hereinabove may include a temperature of 330 °C, an average hydrogen

15 partial pressure of 12.4 MPa (124 bar), a space velocity of 0.8
kg/l/hr, a hydrotreated flashed distiliate containing 23 prmw N, a
gas/feed ratio of 2000 Nl/kg and a dense-bed loading method.

It is expected for a catalyst system of a hydrocracking
catalyst A and a hydrocracking catalyst B that the gas wmake and the

20 middle distillate yield will ke the average ¢f the individual
contributions of the catalysts weighed by their respective
activities and volumes. Howeveyx, in accordance with the present
invention surprisingly a lower gas make and 2 higher middle
distillate yield, <han expected, can be obtained by sslecsing a

25 sequence of hydrocracking catalysts wherein the first hydrocracking

catalyst has a higher gas make and a RA.RV < 5.



i nvention surprisingly a |ower gas nake and a higher mddle distillate
yiel d, 't han expected, can be obtained by selecting a 25 sequence of
hydr ocracki ng catal ysts wherein the first hydrocracki ng catal yst has a

hi gher gas make and a RA. RV < 5. -4- Suitably, the hydrocracking
catalysts A and B are selected in such a way that the RS > 1.1. Suitably,
the hydrocracking catalysts A and 3 are selected in such a way that [err].
Preferably, the hydrocracking catalysts A and B are selected in such a way

that 5 [err], nore preferably they ar.e4s.el ected so that [err].
Sui tably, the hydrocrack| ng catal %/sts A.a are sel ect gd SO thatt RS/ RA
1. Suitably, the hydrOtraR ntheci deﬂ°§§’t°§“'§3\g aﬁﬁ&"‘B"’é’r@ 8 8ct 38T ﬁ‘ét*' <

RS/RA < 3. 10 such a way Ahat eastrsparl. 10f sdilveblyy, OeheC bydxoteaakédg cagalysts
hydr ocr acki ng cat.al {\é%é) é‘ | s e()cm_légci egheg_n Lh, gy 2C acglﬁg<cgt @.Lﬁy cabty,

Sui tably, at | eadt urre 0 e produ tarned over drocracki ng
catalyst Ais com“-ae%&@dwwatchi#wdﬁvé-vaw&ng‘dcatmeys%es"‘dSEﬁ‘tsa-‘b‘f‘ya way fhegst

part of the produgcy Qbiu.ahxﬂ‘%d.s% ChorkOpreferablyy HACLAL kbN@6atal vl A can be
recycled to hydrocracki ngYC'ata yst A Sui t abl y, at | east part of the

product obtai ned b¢ef My8Yf &cfacking catal yst B can be recycled to
hydrocracki ng cat al ys§uiAaBly)/ ke hydbceeiaitky NG s:qtsaby;s'ramﬁs 206e selected so

Sui tably, the conplete prodyct gl_.al ne% over hyd ocrac{_ alyst A
contacted with hg{gﬂ“ﬁc‘?‘é 3 sé‘? \RIR L4 ° Sﬂfﬁ‘oﬁ SAATG" %\ aryst s e‘A and
B, respectively, saecbhel acs raamgad<iRs/BRe 8¢ nore beds with hydrocracking
cat al yst Atoand one At least part of the product obtained over hydrocracking
catalys= A is contacted with hydrocracking catalyst B. Suitably, at
least 50% by volume of the product obtalined over hydrocracking
catalyst A is contacted with hydrocracking catalyst B.
Suitably, at least part of the product cbtained over
15 hydrocracking catalyst A can be recycled tos hydrocracking
catalyst A. _

Suitably, at least part of the product chtained over
hydrocracking catalyst B can be recycled to hydrocrackirg catalyst A
and/or hydrocracking catalyst B,

20 Suitably, the corplete product obtaired over hydrscracking
catalyst A is contacted with hydrocracking catalyst B.

The hydroeracking catalysts A and B, respectively, can ke
arranged in one or more beds with hvdrocracking catalyst A and one
sr mere beds with hydrocracking catalyst . The bed oxr beds with

25 hydrocracking catalyst A and the bed or beds with hydrocracking
catalyst B can be arranged in one or more reactors. Suitably, the
hydrocracking catalysts A and P are applied in stacked-bed
configuration.

Suitably, the RV < 5, preferably in the range frem 0.1 to 2.

30 Suitably, the hydrocracking catalysts A and B are selected in
such a way that RA < 4. Suitably, they aze seslectad ir such a way
that 1 < RA £ 4, '

preferably, the process is carried out in such a way that the
product obtained over hydrocracking catalyst A comprises at least

35 50% by weight of 370 °C” products.



or nore beds with hydrocracking catalyst B. The bed or beds with 25
hydrocracki ng catal yst A and the bed or beds with hydrocracking catal yst B
can: be arranged in one or nore reactors. Suitably, the hydrocracking
catalysts A and B are applied in stacked-bed configuration. Suitably, the
RV < 5, preferably in the range fromO0.1 to 2. 30 . Suitably, the
hydrocracki ng catal ysts A and B are sel ectei”in such a way that RA < 4.
Suitably, they are sghfighbegl l:ﬂe%umna ;waxeiahﬁ chzfieB it fn sBeefactapledar t he

process is carried out in t hat_ t he groduq_t oht ai ned over
hydr ocr acki ng ca‘f‘%ﬁ‘y%’%‘%%%#ﬁrﬂ'%&" prveEskon a5 37 BOWGBY R%&Pht of 370
[err] products. mateSial ablgstamliehqzr esaibzmgpe:me ie®arc A0S itgdweiighti N such a
way that nore th oY vVer sl of . 370 [err Qkling point
material is estag{]l gJ P}r,\g%era %Q esrul ﬁqﬁaﬁhﬁWE&r °¥|<§'h%" conversion is
est abl i shéd. Sui b%yﬂbphe pxpenmd -'-Gf -fser +jan520¢ by “eﬁgl'tﬁ gt &eBdns produced is
I ess than 20% by wei ght »ﬁazéc.&egm}hﬁcw_ﬁiwq a@&lsn&,ps&adry%@v&aeﬂaﬁ nmay be
any conventional h drocrac i ng cafal yst provided that bg@%’ué e R3 and [err]
fulfil the requi PEFRRFACKIRT SatalgEt ph%‘f‘@?ﬁa"ﬁd\’/é"t’l’—'d‘lh Ka - P, gur el

hydrocracki ng catmd yeis-émend 8 s&y obe hheeslivard Fegenepid.cdhéorns 10
e et ¥ O hGoa Bl S lcakShes RULLAR ey 2 (AL LOCHADE GG A

and B conprise a or e nDIech Sl eve
bi nder. Tke nol eca*mty-reéve@ h*m/eupopwll?m .ger than 6 [err], preferably

between 6 and 12 A Juiiahle t%d@wrecmh%%ﬂjszglﬂe& Bk &GmkDse a
described in the book Zeolite Ml ecul ar sieves by Donald W Breck Rober t

E. Krieger Publi $¥FRTGT CFPriviPh3atardr pore medgoulaL aieug)2ad f ginder.

The molecular sieves have pores large: than 6 A, preferably
bezween 6 and 12 A, Suitable wide pore molecular sieves are

15 desczibed in the book Zeolita Molecular Siasves by Donald W. Breck,

Robect E. Krieger Publishing Co., Malabar, Fla., 1984. Suitable wide
pore molecular sieves comprise the cryscalline alurinosilicates, the
crystalline alumincphosphates, the crystalline
silicaaluminopnosghates and the crystalline borosilicates. Ereferred

-20 are the crystalline aluminosilicates or zeolites. The zeolites are
prelerably selected from the group consisting of faujasite-type and
mordenite-type zeolites. Suitable examples of the Zfaujasite-type
zeolites include zeolite ¥ and zeclite X. Other wide pore zeclites
such as z¢olite L, beta and omega c¢an also be used alene cx in

as combination with the more prefecread zeolites.

The most preferred wide pore zeolite cemprises a zeolite Y,
preferably an ultrastable zeoliite Y (zeolite USY). The uitrastable
zeolites used herein axe well known to those skilled in the art,
They are for instance exemplified in US 3,293,192 and US 3,442,079,

30 They are generally prepared from sodium zeolite Y using one ox mcre
ammenium ion exchanges followed by steam calcinaticn.

Suitably, hydrocracking catalysts A and B each comprise a wide
pore zeolite. Preferably, both hydrccracking catalysts A and B
comprise a zeolite ¥, particularly a modified zeolite Y having a

35 unit cell size below 2.445 nm {24.45 A). In the latter case,



pore no| ecul ar sieves conprise the crystalline alumnosilicates, the
crrystal l i ne al um nophosphates, the crystalline silicaalum nophosphates and
the ‘crystalline corocilicates. Preferred 20 are the crystalline

alum nosilicates or zeolites. The zeolites are preferably selected fromthe
group consisting of faujasite-type and nordenite-type zeolites. Suitable
exanpl es of the faujasite-type zeolites include zeolite Y and zeclite X

QO her wide pore zeolites such as zeolite L, beta and onega can al so be used
al one or in 25 conbination with the nore preferred zeolites. The nost
preferred wi de pore zeolite conprises a zeolite Y, preferably an
ultrastable zeolite Y (zeolite USY). The ultrastable zeolites used herein
are well known to those skilled in the art.¢ They are for instance

exenplified in L%éog&%ki&zcﬂldywﬁ.?’ha%‘lgzeazpab;;soa conz encUE¥eﬁleegp%.éJ Iy

prepared from sodi um zeolite Y Using oné or noie anmoni um ion exchagges
fol | owed by steaht @& FRARITUA FRUREaTACYL S Y FBERHC R TIC TR AP s SR 2 aRtF
each conprise a wx de @oiee Wbead,i the RERf 6f abb zeohlehy hydeeorsacki ng cat al yst S

A and B conprise, zeolc&;% Zﬁﬁ?@%_i&“&?%?’tﬁ{%ﬁ"# 1;??(1 Z8ohite X having a 35

unit cell size bB{BW case,
hydr ocracki ng capzdfpsadlX ¥HHS tdé dsadn yha senge drim 8fczddl ite Y which is at

| east equal to the z?géfaceaahp@r&@ﬂyses ahyg ecmcgalaagc&?t@deys; Houdd o@t her

words, the ratio of e zeolite Y contents of drocrac catal ysts A and
B (Y1/Y2) is at Feadfef *pFhe 3page Izom ﬁﬁe?"e?%@blb veReRt-r 539%5 P% SRt he range
from2 to 12. Hydumekacking catal ysts A and B may each corrprl se an anount

of zeolite Y in the raggoe L‘g‘og_p 1‘V t.0 QS%hb we E . }‘é):r cgotals support.
Hydr ocr ack| ng cat al ySYE K &g %%Tltys’é% ‘hPt"h‘g' %"'Rp wprise at

least one hydrogeration component of a Group VI mecal and/or at

least one hydrogenation component of a Group VIIZ metal. Suitably,

the catalyst composition according to the present invention

comprises one ox more components of nickel and/sr cobalt and one oz

more cowponents of molybdenum and/or tungsten oxr one or more

15 components of platinum and/or palladium.
The amount(s) of hydrcgenation component({s: in the

hydrocracking catalysts is preferably in the range fzom 0.95 to 10%

by weight of Group VIII metal corponentis) and frem 2 to 4C% by

weight ¢f Group VI metal component{s}, calculatzd as metalis) pex
Py 109 parts by weight of total catalyst,

More preferably, the amount(s) of hydrogenation compozentis} in
the hydrocracking catalysts is in the raage frem 0.5 to 8% by weight
of Group VIII metal component(s) and from 1C %o 25% by weight of
Gfoup VI metal compenent(s), calculated as metali{s) per 10D parzs by

25 weight of tetal cacalyse,

Preferably, the total amount of hydrogenaticn componesnt(si in
hydrocracking catalyst A is equal te or less than the total amount
of hydrogenation component(s) in hydrocracking catalysZ 3. In ochar
wards, the ratio of the amecunts of hydrogenatien somponentis) in

'30 hydzocracking catalysts A and B (hA/hB) s at most 1. Mere
preferably, hA/hB is in the range from 0.5 to .. In a vexy
attractive embodiment of the present inventice hA/hB is less than 1
whereas Y1/YZ is more than 1. In a preferred embodiment of the
present invention hA/RB is in the range frem C.5 Ttz 1 whexzeas Y1/¥2

35 is in +he zange from 2 to 12.



10 .. least one hydrogenation conponent of a Goup VI netal and/or at

| east one hydrogenati on conponent of a Goup VIII netal. Suitably, the
catal yst conposition according’to the present invention conprises one or
nore conponents of nickel and/or cobalt and one or nore conponents of

nmol ybdenum and/ or tungsten or one or nore 15 conmponents of platinum
and/ or palladium The anount(s) of hydrogemati on conponent(s) in the

hydr ocracki ng cataly ' 2bly in the range from0, 05 to 10% b
wei ght of Group VII| %ngtﬂﬁ:%%:g%%ﬁ%s?eﬁﬁd‘? rtg?nq’f 5‘3@‘%%3 \%\%yégt 0
Group VI netal cEfpEnEMt c¥idic ardfrupeipbitigs iommi die(eRrtadapdn the 1C0

ﬁa(rjts by wei ght ehiimaesd fﬁﬂ!_‘..aig/ﬁtcuﬁbfh daei&f Giﬁkaﬂah a][ v UEk 3) Gaakp
ydrogenati on co nifys) in the rocrac atalysts,_is range
from0.5 to 8% bgﬂ%%ﬁ{l e aGiTomaY, o o Ve l"‘g‘gﬁéoﬁ’%ﬁ%’bsi’: é'ﬁ'clii ?’r"%trhei}t to
25% by wei §ht of b€rappessed fist alsutpidpingehtdasyentcpdicttat ardpes ARGl (s) per
100 parts by 25 pyd-oc-Biight of total catalyst. Preferably, the total
anount of hydrogenation conponent(s) in hydrocracking catal yst A_is equal
to or less than the tEEPEnTHRSY ‘ﬁi/d’t‘oé@\ﬁ%‘ﬁaﬁjﬁnéo??ﬁﬁzﬁ"éﬁf (sfg B may
hydr ocr acki ng catcakysiseh zédlité Wera voads, arkifer b atiispereion hé sEibearaiudha
hydr ogenat i on corpone | Nesd hydr ocracki ng catal ysts A and B
(hA/hB) is at m%%%ﬁéi n?é?'gfably, hA/hB is in the range from0.5 to 1.
n a very aPtractive cAHséeh t thef synpert o durredsATEAT | YRAYYAF FBSP®PIFEYS t han
1 whereas Y1/Y2 ixesftmen 280y deight oF fHectLiad ypReditamntsofyt agpt @gent

invention hA/hB i,g in th nge mO0.5 to 1 whereas Y1/Y2 35 is in
the range from 2 ht"SdTZ.méa‘E %gs%ﬁge{ %?d"r%ab:nﬁf IJEBF‘I s6TERts in the
hydr ocr acki ng cat al yskaefesppce is given to supports of hydrocracking catalyst 3

comprising less than 15% by weight of the zeolite Y.

15 Preferably, the support of hydrocracking catalyst B has a
binder/zeolite Y weight zatie in the range from 2 to 40.

Suitably, the support of hydrocracking catalyst B comprises 40
to 70% by weight of the dispersion:

Suitably, the alumina matrix comprises a transitional alumina

20 matzix, préeferably a gamma-alumina matrix.

The binder{s) present in the supports of hydrocracking
catalysts A and B as descritied hereinabove suitably comprise
inorganic oxides or mixtures of inorganic¢ eoxides. Both amorphous and
crystalline bindexs can be applied,

25 Examples of suitable binders comprise alumina, magnesia,
titania and clays. If desired, small amounts cf other inoxganic
oxides such as zircenia, titania, magnesia and silica may be
presen®. Alumina is a preferred binder.

Suitably. the crystalline alumonosilizate of the zeolite Y type

30 to be applied in hydrocracking catalysts A and 3 comprises a
medified zeolite Y having a unit cell size below 2.435 am (24.35 A),
a degree of crystallinity which is at leasz retained at increasing
$10,/A1,03 molaxr ratios, a water adsorption capacity {at 25 °C and
p/pg value of 0.2) of at least 8% by weight of medilied zeolite and

35 a pore volume of at least 0.25 ml/g wherein between 10% and 60% of



be in the oxidic and/or sulphidic form in particular in the sulphidic

form If a conbi nation of at least a Goup VI and
a Goup VIIl netal component is present as (m xed) oxides, it will normally
5 be subjected to a sulphiding treatnent prior to proper use in

hydr ocracki ng. Suitably, the supports of hydrocracking catalysts A and B
may conprise a zeolite Y, a binder and/or a dispersion of silica-alumna in
an alumna matrix. 10 Pr eferabl_y8 _the support of hydrocracking
catal yst B conprises Iggs than 25 by weight of -the zeolite Y, nore than 25%
by wei ght of bi nd&7® AR AP I Hme (X tndevir ghitPoods hineinglis JeF2nton of at
Preference is Qi vegasz0s SapPOEs Sypé J2Y { ACKIN tial. Vs : LRAPLJsSENG | ess
than 15% by wei ght of the_zeol i tyg \?h l%‘?% KRGS %rse erg?)ﬁ?%ékihgupport
of hydrocracking E8t3t Tt 28 BnaY €39 pmhiRly Ly dsFtineincompazatad Phtiedereacehe
range from2 to 40. Swirbodthdly, ! FRwediPRY krdfaoh)edr O aslih NEb-e ALY S Lo eBrye
conprises 40 to 70% hy %\ei &t}% Qf .the dispersion: Suitably, the alumna
matri x conptises ?%raﬁ iZBTOTAIC AF FAERAP2PS Fores BavRpg i2xdiARPES R PRy Least
gama- al um na nat Biam. The binder(s) present in the supports of

hydrocracki ng catal ysts, A and B as described herei nabove suitably conprise
i nor gani ¢ oxi des or m'%?f‘tﬂpg%’ d‘?‘ PROT AR o b de Sas Mo FHFea SRR TER and
crystal | i ne bi nderspsany »€ @ixpllitdcby B&ighs of modified EXAEPE.cS of suitable

bi nders conprise al umpa. esia, Litapia and clays. Lf.desired, snall
amounts of ot her inorgJa}%Tec’ ) i'dtccehse ?ﬂ%ﬁ‘%@ziﬁlﬁcﬁﬁi ﬁ‘,‘yfii‘gﬁ’l%?-gﬁﬁ’ﬁnﬁi‘éua’nd
silica maylbe predenthe pdngaizazidsta 2P aedoes pedfdrebcin tSelitaabe \fochfseo
crystalline alunongsilicate of the zeolite Y type 30 to be applied in
hydrocracking catalysts A and 3 conprises a nodified zeolite Y having a
unit cell size bel ow ZW43Llamzpss3&nd)icas (iegrute pfesertybydriokbatikiyg which is

at | east retained 2L dsQC¢pPRis8%kempezatuzes in the range from 250 to 500 °C,

hydrogen pazzial pressures of up to 30 MPa (300 bar} ané space

15 velocities In the range fzem 0.1 to 13 kg feed per litre cazalyst
pex heur (kg/l/hrl. Gas/feed razics in the range £xem 109 to
5000 N1/kg can suitably be applisd. Preferably, the present
hydrocracking srocess is carried ouz at a temperatirs in the riange
from 30C to 45C °C, a hydrogen pazsial pzessurs ir the zange fzom

20 2.5 to 29 M?a (25 to 200 bar) and a space velocity in the range from
0.2 to 5 kg Zeed per litre catalyst per hour. Prefexably, gas/feed
ratios in che range from 230 to 250C Nl/kg aze appliec. _

Feedstocks which can suitably be applied in the pxccess

according to the present invention comprise 21l sorzts of

25 hyd:oca:boaaceods feedstocks as long as they fulfil the requiremenc
to contain less than 500 ppmw N. Suitably, the feedstock contains
less cthan 200 ppmw N. Suitably, the feeds-ocks comprise gas oils,
deasphalted ¢ils, cokex gas oils and other thesmally ox
catalyzically cracked gas oils aad syncrudes, cptionally originating

30 £zom taz sands, shale cils, residue upgrading processes or biomass
oxr compinaticns thersof, which may.have been nvdrotreated before
meing contacted with hydrocracking catalys= A, The feedstocks can
for instance suitably be centacted wish an alumina containing
hydrotreating cactalyst priox to contact with hydrotreating catalyst

35 A. The feedsTock will gererally be such that 2 maj)or part, say oves



[err] nolar ratios, a water adsorption capacity (at 25 [err] and [err] e

val ue of 0.2) of at |east 8% by weight of nodified zeolite and 35 a
pore volune of at least 0.25 nl/g wherein between 10% and 60% of - 8 -
the total pore volune is made up of pores having a dianeter of at |east 8
nm This type of nodified zeolite Y has been describled in detail in

E2- E- 247679, which is herein incorporated by reference. Preferably, between
10% and 40% of the total pore volunme of the 5 nodi fied zeolite Y is

made up of pores having a dianeter of at least 8 nm Suitably, the nodified
zeolite Y has a water absorption capacity of 8 to 10% by wei ght of nodi fied
zeolite. Preferably, the nodified zeolite_Y has a [err] nolar ratio 10
in the range from4 to 25, nore preferably In the range from8 to 15.
Suitabl e process’ @oﬂﬂl"‘ﬁf%s hfaératbﬁelmem;nt ayelr 339 4Eki ng process conpri se

tenperatures in the sanger 3&%15& besduke oBYQ{nQQefL.QaJufchai nRE&sRsuUres of
up to 30 MPa (300 ba ace velocities in the range from

0.1 to 10 kg feet eaL"“?gl Ft¥e %é?%ﬂ‘ﬁgt“p&edﬁb?ﬁ‘ P 3rEIHrgce wERS FRR@detemti os
in the range frm‘l@@nto 5000 N1/ kg can suitably be applied. Preferably,

the present hydrocragklaggaﬂng,ggqg.g o-ﬁ%:[,é g? gut ,%tug L SV ei‘?t yre,in the
hy

range from 300 to 450 err essura 1 n s?d‘ﬁge from
20 2.5 t d2sg {°25~ %tmozm)amam ypaee-qfevfcﬁ;sbg/ the dohpletange

from0.2 to 5 kgemmtpefmlatﬂes@awéasa AL 1D eé’reef@rsabéaa tfeed
ratios in the range from_ 230 t9 250C Nl/kg are “appl i ed. Feedsto vﬁnch
e

can suitably be AP0 %8 F1f FHE g0 eetsenk fatmiriy sﬁ@ldhéeaﬁFe%’bﬁan Ment i on

conprise all sorgassedfco a thizd seaction zone. The fizst reaction zore comprises
10 an amorphous hydrotzeating catalyst as desczivecd hereinbefore, cthe
second reaction zone comprises a fi:zst zeolitic aydrocracking
catalyst whiczh contains at least ore metal of Group VIB and/or at
least cne metal of Guoup VIII, and the third reaction zone comprises
4 second zeclitic hydrocracking catalyst which contains at least one
15 metal oI Group VIB and/or at least cae metal of Group VIII. The
zeolizic hydrocracking catalysts £uifil the RS and RA. RV
requirements in accozdance with the inverntion.
A hydrotreatment as described heresinabove and the process

according to the present invention can suitably ke carried out in

8

reactors in serxies or in a stacked-bed conZiguration.

In anothexz embodiment of the present invention thre process is
carried cut in a two-stage mode cf aydzeeracking coperation, In this
type of operation the effluent cbtained Srom the first reaction zone
comprising an amorphous hydrotreating catalvst is subjested to a
25 $eparaticn treatieat to remove from the effluent a gaseous phase and

a liquid phase including a naphtha and a mizddie distillate fraction.
The remaining effiuent .s sudseguentiy subjected %o the process
accerding to the present iuventiorn, whereby at least a part of the
residual frastion ebtained is recyeled to hydrocracking catalyst A.
i The nydrocarbonaceous Igedszock may be the effluent obtaired
from one ox moxe hydrocracking stages azranged upstream in raspect
of hydrocracking catalyst A. The product ottained from hydrocracking
catalys: 3 may subsequently be contacted with a furzher cazalyst,

for instance, an amorphous silica-alumina containing catalyst



25 ‘ hydr ocar bonaceous feedstocks as long as they fulfil the

requi rénent to contain less than 500 ppmw N. Suitably, the feedstock
contains |l ess than 200 ppnw N. Suitably, the feedstocks conprise gas oils,
deasphal ted oils, coker gas oils and other thermally or catalytically
cracked gas oils and syncrudes, optionally originating 30 fromtar
sands, shale cila, residue upgradi ng processes or biomass or conbinations

t hereof, which may have been hydrotreated before being contacted with
hydocracki ng catal yst A The feedstocks can for instance suitably be
contacted with an alum na containing hydrotreating catalyst prior to
contact with hydrotreating catal yst 35 A. The feedstock w |

general |y be such that a nmajor part, say ower 50% by wei ght, has a

boi l'ing point above 13¢0.dekdd invetitd d?zbily”l w?;&%qp'ﬁh@r%w%—tomal ned from
such a hydro- treating step is_appli as feedstock 1n accordance with the
present inventi ofptiewing iliustrazive Pr’“&‘ﬁ @ttracti ve embodi ment of the present
i nvention use i Sexuagee af three reacti on zones arranged in series whereby
the conplete ef fTuent .1, ag zone LS S Q e d
reacti on zone, ar. dr}f HLJ’%%&] L,P@% 3“? farv%')?ﬁthe s?gg%ﬁgg?égécﬁ gn&%’ne i's
passed to5a thirtesr éﬁ‘@trlﬂ-b‘ﬁdzmrdwﬂetuf #?as!tiaxéae-ﬂ BRtYYE RS HoPARREEed 10

an anor phous hydgQl-beal thtesdlod! W3b RawdQ3ICadeRat JR8£BRARII® stdRaseCcOoNd
reaction zone conprises a first zeolitic hydrocracking cat aI st which
contai ns at Ieas?”t’in’ée%?és%fm@goupﬁ'\/i‘ﬁt&ﬁd/b@%l’é’ﬁ i"B’gston £ net 215% G oup

VI, and the thid:d:repeiinns Zqoue’cCé)ﬂpilﬁES aosﬂaerﬁ-ieah étcashydr oqr acki ng
cat al yst which cont LAlns. a | ea VI B and/ or at
| east one net al tf'btuhy%n"f‘“ %l?e el ?Te(?"?ﬁ'fd?gcc?ézcﬁl ng gat‘a(l Vsts ful fil

the R5 and® RA R&A‘-r'-eqmnﬂ e¥re medice rehacricr deanc et tohiesis nthant 2W¥nppmw.

S

The hydrotzeated feed so obtained is thex contacted, in a once~
thrzugh operation, in a stacked bed reactor at a temperaturs of
400 °C, a hvdrogen partial pressure of 10.3 x 363 Pa {1C$ bar; and a
space velocity of one (1) kg of feed per litze of catalyst per hour
15 (kg.l” 1.a"Yy with a first bed of hydreczacking catalyst 2-713 (ex
Zeolyst Xnternationall ({Catalyst A) and then with a second bed of
hydrocracking cataiys: Z-803 (ex Zeolyst Inteznaticpnal) (Catalyst
B). The ratio cf the selectivity of Catalyst A ts the selectivity
¢f Catalysz 3 (RS} is 5.2/3.1, i.e. 1.7. The ratic of the activity
20 of Catalyst A to the ackivity of Catalyst B (RA}] is 0.95/0.19, i.e.
5.0, and the ratio of the Catalyst A reactor volume to the Catalys:
B reactor volume (RV} is 125/175, i.e. 0.7. Thus RA.RV is 3.0 2 0.7
= 3.5,
The distribution of 300 °C” product (in %w based cn total feed!
25 at 96% conversion i3 as fellows:
Cy - Cy t 6.4
Cs = 150 °C : 37.6
140 °c - 300 °C : 53.8

Comzarison Example

30 15 Sxample Y is repeated but using hydrocracking catalys: 2-603

in the first catalyst bed (Catalyst A'} and hydrocracking catalyst

Z2-713 Lﬁ the second catalyst bed (Catalyst B'), then RS is 3. 1/5.2
0.6, RA is 0.13/0.95 = 0.2, RV is 175/125, i.e. 1.1, and RA.RV is
0.2 x 1.4 = 0.3.



A hydr‘Qtr'eat ment as described herei nabove and the process according to the T

present invention car suitably be carried one in 20 reactors in
serkes or in a stacked-bed configuration. In another enbodi ment of the
present invention t e process is carried cut in a tw-stage node of
hydrocracki ng operation. In this type of operation the effluent obtained
fromthe first reaction zone conprising an anorphous hydrotreating catal yst
is subjected to a 25 separation treatnent to renmove fromthe effl uent
a gaseous phase and a |iquid phase incl ud|? a naphtha and a m ddle
distillate fraction. The remaining effluent is subsequently subj ected to

t he process accordi nip £Bix RRsepr TWwetiistrihnsion of I0QTET eﬁ?ﬂ‘-&f’- {X8a%Y Pasedh ¢t of
the residual fraghi@Barieadngd ok bO¥e! Hdil Qshasdiqgn acki ng catal yst A 30
The hydr ocar bonaceous feedstock be the effluent obtained fromone or
nor e hydr ocr acki ﬁg sf;éges arrang 'Bpstream in respect of hydrocracking
catal yst A The pgodust *obt ai ned $%.6m hydrocracki ng catal yst B may
subsequently be q_g?t.@c;t §gb weth a §ypther cat alyst, for instance an

anor phous Silica-al um na containing cataly The Pr ese invention wll
be further understoo"c’lh‘fsro‘?ﬁet?‘r‘@"?dﬂ‘?&ﬁ?n"g—‘ﬁli"ug??&f‘i‘\?e &334 IVe“s"E%a le | A
heavy vacuum gas p@bdeshk efdeieayidignt ifvdnged ifonlant wicidnlaby=guence of (as
det erm ned accordin Lou8t 8 e NkL T

content of 1000 q rr% EEh%%{lgqngés 2y JIf‘lﬁllgg A%Mg%%?ra ?ngsﬁrfng?ﬁgd ASTH
D4629), an initi al' -bomsng Ley P thWBS"&ith%ﬂF*}l“a°f519%dlbb|dl-r“?rg PRSI 470

[err] and,g finali.Qa L;qumlcmpam QK%&S&S@Es 549—4 GH Lz itotk igESthe RS and

hydrotreated in the ‘Presence g %4 at aI %miix Criterion) to
reduce the nitrod@mc Rt °t6°‘| Wit “*/F&° hydr ot reat ed feed so

obtained is then contacted, in a once-



t hrough operation, in a stacked bed reactor at a tenperature of 400 [err],
a. hydrogen partial pressure of 10.9 x [err] Pa (108 bar) and a space
velocity of one (1) kg of feed per litre of catalyst per hour 15

[err] with a first bed of hydrocracking catal yst Z-713 | ex Zeol yst
International) (Catalyst A) and then with a second bed of hydrocracking
catal yst Z-603 (ex Zeolyst International) (Catalyst B) . The ratio of the
sel:ectivity of Catalyst Ato the selectivity of Catalyst 3 (RS) is 5.2/3.1,
i.e. 1.7. The ratio of the activity 20 of Catalyst Ato the
activity of Catalyst B (PA) is 0.95/0.19, Ti*%e~ 5.0, and the ratio of the
Catal yst A reactor volune to the Catal yst B reactor volune (RV) istd2s4175,
i.e. 0.7. Thus RARVis 5.0 x 0.7 = 3.5. The distribution of 300[err]

product (in [err] based cn total feed 25 at. 96% conversion is as
follows: [err] - [err] . 6.8 LewEM S [err] : 37.6 140
[err] - 300 [err] . 53.8 Conparison Exanple 30 | f Exanple |

i s repeated but usi ng hydrocracki ng catal yst Z-603 in the first catal yst
bed (Catal yst [e¥r])Perreshyiprotheabrdsegrasiaiag dt a Aydggrarpogasgous dgedptock

cat al yst bed (Caietleysding ﬁasstﬂﬁﬁ L3:3] b%{/@ﬂlﬁﬁcgncacguﬁz thé fdesddkolR/ & 95 =
0.2, RVis 175/125, i.e. In this

case, the distrib@Pee Gmeé??ﬁ:ep?’l?dﬂﬁss(‘rﬁ W%Eeﬁeﬁﬁe t‘%t AydzpgER VR 29604

conversi on i s ashydebéxusking eitdlyst A and wherein at/ 1@agwehlarjorzicn of the: 37.6 5
140 [err] 5 300 ééﬁé[l: so ohtﬁiéé%'%s subseguently contacted with a hydrecracking
catalyst B at elevated temperature and pressure and in the presence
of hydrogen, whezeby the hydrocracking catalysts A and B have a RS
1 and a RA.RV < 5.
2, Process according to claim 1, wherein the hydrocracking
10 catalysts A and B are selected in such a way that RS > 1.1.
3. Process according to claim 1 or 2, whexein the hydrocracking
catalysts are selected in such a way that 0.1 £ RA.RV £ 3.5.
4. Process according to Qny one of claims 1 =0 3, wherein at least
50% by volume of the product obtained cver hydrocracking catalyst A
15 is contacted with hydrocrasking catalyst B.
S. Process accoxding to any one of claims 1 to 4, wherein the
procduct obtained over hydrocracking catalyst A comprises at least
80% by weight of 370 °C™ products,
6, Process accoxding to any one of claiﬁs 1 =2 8, wherein
20 hydroeracking catalysts A and B each comprise a wide pore zeolicze.
7. Process according to claim &, wherein the wide pore zeolite is
a zeolite Y.
8. rocess according to claim 7, wherein the ratie ¢Z the zeolite
Y contents of hydrocracking catalysts A and B (Y1/Y¥2) is at least 1.
25 9. Process according to claim B8, wherein Y1/Y2 is xn the range
from 2 to 1iZ.
10, Process accoxding to any one of claims & t> 9, wherean the
hydrocracking cataiysts A and B each further comprise a binder and
at least one hydrogenation component cf a Group VI and/ox Group VIII
30 metal.

1:. rocess according to claim 10, wherein hydrocracking catalyst 3

R A A



Thus, the above results clearly denonstrate that by using the process of
the présent invention in which a particul ar sequence of hydrocracki ng
catalysts is enployed such that RS > 1 and RA RV <5, it is possible to

achi eve higher yields of mddle distillates with 10 | ower gas make
conpared to processes where one cr both of the RS and RA RV val ues do not
fulfil the above requirenents. - 12 - TS521 CLAI MS 1. Process

for the hydrocracking of a hydrocarbonaceogu¥® feedst ock containing | ess than

500 ppnmw N by corbigdisag lebs theedss Qgkedbnelo2Valtd MBLAIMAE 23R0pPr eSSUr €
In the presence Qﬂfiqﬁ:dgg%ggdwth a [}%grocrackl ng catalyst A and wherein at

| east a portion of the oz an 3% ersts dOb B arTeRt oS & FhIRATARIR P§
contacted w th asiyikeceéardke ig vuhliniss mBtaix, ctaval fdd tpprpEItaparts and

pressure and in t,}gﬁggg g8acH, hpdaxdr ogen, whereby the hydrocracking
catalysts A and B have a RS > 1"'and a RA RV < 5. 2. Process according to

claim 1, wherein ¥he IRPAPTLASRAIRG 4O any one ofacbdipat’s tA HndviB=aik t8e| ect ed

in such a way thaeol32e>t leokprides a MINLESS 286608 U AGvih LLAIIedLOG12e
wherein the hydrocraclg n% cat ?I yétg are selected in such a way that 0.1
[err] RA RV [err]P®4%%5 4% 4% M Pedids8l vaccording to any one of clains 1 to 3,
wherei n at | east 130%&Hrpcem| amerdingt tre cpaimd Lt whdrledh nedlirecy dopghtiaes acki ng

catalyst A 1S .44 45aCOR BEL %M%ﬂgh drLogs ?C%ngeﬁ%%'.)!% R (.38 A,
Process according to any one o? Cl A to z’r erern the product ol%\)al ned
over hydrd@racki rigdesreal 95 esyRtabiipi s wbicht 14 @fskeaBO%ebyioge| afhincreas@ [err]
products. 6.  Pre1e£s8,05GRLEY Bekibs, AMMWadRCa b 0d18h Mpdeikd Qo ¥416E GhA

p/pg value of 0.2) of at least 8% by weight of medified zeclite and

a pore volume of at least 0.25 ml/g wherein between 10% and 60% of

the total pore volume is made up of pores having a diameter of at

15 least 5 nm.
l4. ©2Process accqrding to claim 13, wherein between 10% and 40% of
the total pore volume of the modified zaclite Y is made up of pores
having a diameter of at Jleast 8 mm.

15, Tocess according to claim 13 or 14, wherein the modifiied

20 zeolite Y has a water.adsorpcion capacity of 8 o 10% by weight of
modified zeolite.

16. Process according to any one of ¢laims 12 to 15, wherein the
modified zeclite Y has a 5i0y/Aly03 mclaxr ratie in the range from 4
to 25.

25 17. Process zccording to any one of claims 10 to 16, wherein the
hydrogenation component comprises at least one component of nickel
and/or cobalt and at least one ccmponent of molybdenum and/ox
tungsten or at least one compoment of platinum ard/or palladium.

18. Process accerding to claim 17, wherein the hydrogenation
30 component comprises from 0.5 to 10% by weight of nickel and from 2

to 40% by weight of tungsten, calculated as metals per 100 parts by

weight of total catalyst.
i9. Process accozding to any one of claims 1 to 18, which is
carried out at a temperature in the range from 250 to 500 °C, a

35 hydroger partial pressure up to 30 MPa (300 bar) and a space

* [+ L L S *



20 hydr ocracki ng catal ysts A and B each conprise a wi de pore zeolite.
7, Process according to claim6, ‘wherein the wide pore zeolite is a
zeolite Y. 8. Process according to claim7, wherein the ratio of the
zeolite Y contents of hydrocracking catalysts A and B (Y1/Y2) is at |east
1. 25 9. Process according to claim8, wherein Y1/Y2 is in the
range from2 to 12. 10. Process according to any one of clains 6 t: 9,
wherein the hydrocracking catalysts A and B each further conprise a binder
and at | east one hydrogenation conmponent of a G oup VI and/or Goup VIII 30
metal . 11. Process according to clai m 10, *Wferein hydr ocracki ng catal yst B
conpri ses | essveluit25% the wiigghfronfl 0 2000 i W0ekgl feediper tlhare 2E%cdvpiwed ght of
bi nder and at Ig@ tu§0@6by wei ght of a dispersion of silica-alumna in an
al umi na mat ri x?€¢areul at ed per 100 parts by weight of total support. 5

12. Process according to any one of clains 7 to 11, wherein the zeolite Y
conprises a nodified zeolite Y having a unit cell size below 2.445 nm
(24.45 A). 13. Process according to claim 12, wherein zeolite Y conprises
a nodified zeolite Y having a unit cell size below 2.435 nm (24.35 A), 10
a degree of crystallinity which is at |east retained at increasing [err]
nolar ratios, a water adsorption capacity (a= 25 [err] and p/po val ue of
0.2) of at |east 8% by weight of nodified zeolite and a pore vol une of at

| east 0.25 m /g wherein between 10% and 60% of the total pore volune is
made up of pores having a dianeter of at 15 -least 6 nm 14. Process
according to claim 13, wherein between 10% and 40% of

V14/TS8S21EF
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the total pore volunme of the nodified zeolite Y is nmade up of pores having
a. di aneter of: at least 8 nm 15. Process according to claim 13 or 14,
wherein the nodified 20 zeolite Y has a water adsorption capacity of
8 to 10% by wei ght of nodified zeolite. 16. Process according to any one
of claims 12 to 15, wherein the nodified zecline Y has a [err] nolar ratio
inthe range from4 to 25. 25 17. Process according to any one of
claims 10 to 16, wherein the hydsegenati en -cosponent conpri sessagsskeast one
conponent of nickel and/or-cGbalt ‘and at | east one conponent of nolybdenum
and/ or tungsten or at |east one conp# I ti num and/ or palladium 18.
Process according to claim 17, ®hérei'n the hydrogenation 30 conponent
conprises fromO0.5 to 10% by weicady réd ¥ GlRbcRRfnk/ &2 to 40% by wei ght

of tungsten, calcul ated as %fwl s%gr 100 parts b%/ V\_/_eis htx of total
catalyst. 19. Process acco fﬁz‘?‘ a"ﬁ'ﬁ BA<ERYS PR o 18, which is
carried out at a tenperature in the range from 250 to 500 [err], a 35

hydrogen partial pregsides 45: te BRUNER 0D yafdrRnidRBEE feedstadid -

vel ocity In the Lange LL QNI ol foo ek (500, L1 LCeea G ST per

elevated temperature and pressure in the preserce of hydsogen with a
hydrocracking catalyst A and wherein at least a portion of the
product so obtained is subsequently contacted with 2 hydrocracking
catalyst B at elevated temperature and pressure and in the presence
9f hydrogen, whereby the hydrocracking catalysts A and B have a RS >
1 and a RA.RV < §,

V14/TS8521FF



