EP0355929B1 ‘Description The presen t invention relates to a hydrocracking
catal yst and use. thereof in a hydrocracking process. Hydrocracking is a
wel | - known process in which hydr oo $ss92aRBbus fe edstocks are converted
into prod- 5 ucts with a l'ower average boiling point by contacting

t hef eedstmkriyﬁgnh a hydrocracking catalyst in the presence of hydrogen.
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cryst al | i neHyirepmckagetalyeta uswallyicpmipise acidic sitesrto ere*avt? the scfssmv “Fﬂﬁy

r ef er dhcefcples andgpe ?rm%weresenﬁm é°"EPB"°l"H‘é° BE'B ;

speci fi cef! Brﬁ"%f’é g 8?'}"’ ;ﬁ:ﬁ'%l ch
use is ma'ﬁ@ﬂtﬁ d Zﬁ husegl;ﬁnh(%e u 3 .

zeol | te es modifi aTe es Ilsﬁe% %

one hygd afe en jon lIl @@IS urﬂ

hydr Ogenq\to (9 craki QHBst |smga €Jzeol é&m Havirg® 122

a hydrocrgg eae sawe !a 1 madﬁaqmnsrmnbfstm hikirageRbitibrl @ phparRRtlof & Gro Vilmesil
Y-type haglBiht Radt Bhelhydi6denatidh étnpbithiie £ Brodp VKl iretdiTHRMGIdIC sitdS bn theralaniRbsilitatd f2€1S t
one hydr qgé&reatitioPiivafeat BRI iofY thal obdisi Hetidhedi® bétitioR RAeQFysAllind str@btire (1 Grder to

- hydr 0@enahdiredin Q6uiFBkOLNy, pakitive idas, 8Uidh a¥/protons e the zddiite isatkschicidic &irth szge aardinkted

al um nosi ith@{terafédeally Edrdiratd biumioilim ions. \Hah@{if nccdluminium loms e wesehtin the stoustute, o

t e{r ahedrthdre pousid iict bélariyracidio sites raydsthe briystaliine Structurs woulsd nok be syitabisr asta compahent in a
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bel ow AL Rini lefl i helir&sumd) By, it éRiiple @Blid state 1 INMRE Sdn®8 déterminee haveruch faluminiim a
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of a hydr enhs aonebse matefis &dsind ¢k0.001%wtnael prefesblyfrerin 0.8 td GAFSkwtacalsialgeoniotal | ng
poi nt, com prising contacting the feedstock in the presence of hydrogen
with a catalyst as described above, at,el evated tenperature and pressure.
50 The catalyst according to the invention conprises a zeolite Y base
material with a unit cell size below the theoretical mninum In the , .
Synposiumreferred to above, it was claimed that there has been synthesised
a zeolite with a unit cell size of 23.98 A i.e. 2.398 nm Suitably the
present catal ysts corrprlse a zeollte Y base material with a unit cell size
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pcted that the present zeolites would-not'contain any alumnium it was
Ppund that there was still sone aI u- niumleft in the structure. By,
pr exanple solid-state [err]- %P%%?ﬁn%?emdeterm ned how rmuch al um ni um
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hhs been shaped. 30 Hydr ocar bonaceous feedstocks that can be used in
the present EXAMBEES i nclude gas oils, vacuumgas oils, deasphalted oils,
| bng residues, short residues, catalytically cracked cycle oils, thermally
cfacked gas oi Azeckia ) bsgemh!!dé‘!ﬁgsbmﬂbmla#smlgotmng#m%waﬂlnwm@ﬂisyaﬂ%ﬁ nm
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- t he range

_ze feedstoéﬁ %gﬂ ur co ounds The sul phur
cintent will usuaIIy be in the range of frontO 2 to 6 @Mt As to the
G@ocess conditions in the hydrocracking process, the tenperature is

erably from 250 to 500 [err], in par®i cularfrom 280 to [err], the
issure from30 to 300 bar, in particular from40 to 170 bar, the space 40
pcityfromO0.1 to 10 kg/l/h in particularfromO0.3 to 2 kg/l/h, and the
e.0cn/oil ratio from 100 to 5000 NI/ kg, in particular from 200 to 2000 -
Nl / kg. The catal yst according to the present invention can be enployed in

any hydrocracki ng process, such as
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a singl e-stage hydrocracking process, e.g. under relatively mld conditions
(pressure of 30 to 80 bar), a seri epodsbea9Biydr ocr acki ng process, and a

t wo- st age hydrocracking process. *45 The invention will further be

el uci-dat ed Byappaes of the following Exanples. EXAWPLE 1 A zeolite Y base
matérial (I57.9 07, with a loss on ignition of 24.0 %\, having a unit cell
size of 2. 416TKBa@st as EREddedinERAnplY, M. Eadyst fliwké SBREROR a(hmdcﬂ\@%&n&%m-
and an al UNoRinglB VAo Galoll @t & Mitisd biling pet OF 205 PE,Gh 50)vit Bbilirg poil\dRA28 °C, 4rd final
zeol i t e sst rhoiiigpoint ¢fSaPp 1D, ThdlcamyystGas FikksabBaidd to Wapfestiphidird stdp b hebindthe cdtangt iataed
al um na wi tHiS/H, adtmepheyeto 350 FC.iToen the calystivdiitdsted hoa 1:hdilutioneit 02 neBSIC patticled inan
agueous solhydrogen avosrhere nidegthéfolfkiing opdraing conditinps: facpare eélogity of it 4 lkg/th, B totell pressord
18. 02 g of o €30bpn 2 H:Snactiaf porsaureéf 14rbamand a gesfeddastio nhHeMQNke ek espdiimgntafas cardadi C
aci d, was oddegoncafhreughoperationag t he ni xture obtained, it was extruded. The

ext rudaties wefhe cgialyst Be"ﬁ‘[m?"é? r compazed it e dvdiprmcided catalvsR. prepareddn the gampq manigyr D

hours. Af t & dessiibed inExampln %PW@%!%F'HW\M?W“Z(%mW%?W@I
and 8.2 %wli%’ﬁﬂ eﬁ"fe ey %?Pééfa'w #laq contaiped %mmcb%hﬂaa %F"SW%?

rati o zeol |I

P 0 3
T co nIE ls
cat al ySt a "ivgz ?gdﬂe'%ctsgv% u’l om and er v‘ﬁ
hydrocrackl reS Q@ﬂh ﬁ’m‘éﬁrb b%[&gl
boi l'i ng pougg,tnpé;gig,? d° % .&% R,%IJ;

boi | i ng poi nt err The ¢ yst was First sulecte toapresulphldlng
step by heating the catal yst in a [err] atnosphere to [err]. . Then the
catal ystp was tested in a 1:1 dilution with 0.2 nmSi C partlcles in a

hydr ogen at nosphere under the follow EBEberating condl tions: a space
velocity of 1.1 kg/l.h, a total pressure of 130 bar, a [err] partial

pr e*séure of 1. éxp@ﬁ,@}ﬂ: fogas/feed ratio f 1, 00? NI/kg The experinent was
carried out in a once-through operation. he cat aI yst performance
was conmpared with a hydrocracki ng catal yst 2 prepared in the sanme manner
as described i fatxkwad do1, but starting f¥oma zgolite with aunit cell
size of 2.433 nm (al uninium content in the zeolite structure 4.0 %w).

Thi s catal yst n 6 %M Fkel, 2 %)wt ungst £ and had a
zeo- litelal ume?lgée:éﬁl:&g’ (55?’%8/ Z%t The ca aI yst S§V\/ere cor?;)ar ed Q

conversn | evels: one level such that 50 % of the [err] mat erlal 15
was converted Dispridetdbs oft30d ower phaddctng tpti nt and anot her |evel such
that 70 %v thereof was converted. The results of the experinments involving
catalysts 1 ang 2 are indicated in the Taple belgw. In the Table, the
"tenpergiure retrtﬁred means the tenperatlre to Obtain he desﬁed

conversion | eve§T13® *FABLE Experi ment No34 42 33 44 1

2 3 130 *¢ 438b Gatal yst No. 62 52 62 50l

1 ) 2 2 Conversion |level, % 50 70

50 : 70 30 Distributi on of 300 C _‘Jor oduc , oA [serr] _

4 «© 6 Temperature requ iredg f@rr] 3 43 31 325 34

42\/ 33 44 [err] - [err] 62 52
50 Tenperature required, C 332 . 343 : 315

325 From t he Erbothe akoxpexpériments i isippajest timgbibe catahist actrading thithe pregentinvention shows etk -
to the predigetvtnandivheroysed in@lwdrecragking pracess vields either ipsscgas|(ciexparinentsd dnd Sker pro-
hydrocr&kldﬁﬁswmﬁe%%‘ﬁédmeﬁﬁnﬁ%ﬂ4bﬁ@T%E“°'€k??§'Fﬁents 1 and 3) or
pro- 45 duces nore nddle distillates (cf. experinents 2 and 4) than the
prior art catalyst. Clainms 50 1. Hydrocracking catalyst conprising a
zeolite Y @8 pterial and at |east one hydrogenati ng conponent of a G oup
smrgLaL gogln O;-ly(t?t l'ac%aSt nte 0091 fn8 %‘o melfl'gs rE)nap ang l(e);st g‘ne?y@ro&enaﬁt%g ggngp%t!lént
of a Group 8 metal and/or at least one hydrogenating component of a Group 6b metal, which zeolite Y-
base material has a unit cell size below 2.419 nm.

2. Catalyst according to claim 1, in which the zeolite Y base material has a unit cell size of 2.380 to 2.419
55 nm.

3. Catalyst according to claim 1 or 2, in' which the zeolite Y base material has an aluminium content of 1 to
0.001 %wt, calculated on total zeolite Y base material.
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T m T, CTn whi n Lhb zeol (16 Y baghetishal has a it cel) Hlliﬂimllﬂlllfﬂﬁl |

to 2.419 55  nm 3. Cat al yst according to claim1 or 2, fn %Whilch* he
zealite merial has an al um nium content of 1 to 0.001 %,

cal cul ate al zeolite Y base material. 4 EXAMPLE 2 The catal yst as
described iny t8s descibed in @AY ¥, $b. xﬁ:aﬁi? é‘é@h@&éﬁga % %éﬁ%ﬂ 9
exper i ”Emvolb.ﬁ% Woﬁw\fﬁ%ﬂﬂlm 50 Bwt béling &J\to{'m'%oédafafﬂ
[err], s a t b Gnd Rltdhist s ddﬂﬁfng@epb Reating e &ﬂélﬂt inQf

[err]. Thgs/ﬂambsmre Y250 e I hbn G Gétﬂfstt ads iege@an Rresdaldon iwith 0.9 nivt SiE padticilBemial Ng

the cat al ygdrogeR afhobghbre indit e fldwiriglopérating@briditions: d Kyibe VeldRityton 1.2 ki, a ot prlessaiec d
in a 1:1 of130banaHy gaitialpressire oS baparidid gabMsed tafio &F 1000 NAGCTheRkpEaMPiitavas cadtiede r
t he fol | owutiga ogestimdugh gpeeatidli t | ons: a space velocity of 1.1 kg/l.h, a total
pressure of ThHe@albigst perforinace wapanrriparad wity £ysitocrecidily citalystizaprermred irathe sanief rewder
rati o of s Qeortiel inlEyamplnt bubefaeting frama zeglite Youith a unitbelbsize df R.438 nov(glaminiymesanjent in
oper at i on thezeolite strugture 4.0 Jewd) This cajplyst2alspraentained 245 Yend nigeh, 82 %wit ungsden and had a zeo-
hydrocracl@ minaratip 9680/29. prepared in the sane rranner as descrl bed |n

Exanpl e 1, calplysts mpéfﬁ?ﬁ“ﬂﬁ?f’ ersionevgjsiope Igvel, gych I%"§

(al uni ffi u Wgﬁ“ﬂ 'E}Y“"I'P‘é""gq?'i'}@%? ﬁ' Ieyebmip ‘tF" gg‘%vﬂz%%’:ﬁe'%fs
d 13 gy ns inyolyig 4 a0d 2.2 jndi déf' tf% He %
rch ;[ gl (r;fe 5‘5‘7‘%”“’??@"% '3?1?§{“§ eNePEE S‘ﬁ?'@ﬁ’e gsire %We? St on 1 evels: one

| evel such that 50 %w of the [err] material 15 was converted to products
with I gwer boiling point and another |evel such that 70 % thereof was
converted. The results of the experi BABIEZ i nvol ving catalysts 1 and 2 are

i ndjggated in the Table below. In the Table, the "tenperature required"
means t he teng%&eq‘tt %oqbt ain the desi rled convgrsi on I3evel. 29 TABLE

Experiment N : 1 3 4 25
Cat al ygd No. _ 1 1. 2 2
Conver si on | ecatalysévNo. 50 1 w 2 50 2 70 30
Di stribution of [err] product, %Nt [err]

4 6 [err] 34

42 33cOnvers:Lon4&.erl§}l,] %wt [err ]50 70 50 %% 52
62 ¢ 50 Tenperature required, *C 332 ' ' 343 315

325 From t he pheveimitEdn mnbsoitc'T Prajapetentwt hat the catal yst according
to the present invention shows crack- ing activity and when used in a
hydr ocracki ng_process yields either less gas (cf. experinments 1 and 3) or
pro- 45 duceSimpre niddie distillates (éf. expefiments52 and 4§ than the
pri or &t cat@iy®3¢ ®ains so 1. Hydraaracki g catal @st conpsssing a
zeolite Y basezgui€rd alggang at | east ongahydroggnati ng ggonponegy of a G oup
8 netal and/or at |east one hydrogenating conponent of a G oup 6b netal,
which zeolite Y base material has a unit cell size below 2.419 nm 2.
Cat aI yg,; accoferperatnre yemniredn thi cR3Rhe zeth3te YI3Bse nadePial has a
uni .. cell size of 2.380 to 2.419 55 nm 3. Catalyst according to
clafm 1 or 2, in which the zeolite Y base material has an al um ni um content
of 1 to 0. OOfrofftie abdve expetiraénit idppirer: thiat tecmatalystaccsrdingiethepresentirevientiod shows crack-

ing activity and when used in a hydrocracking process yields either less gas (cf. experiments 1 and 3) or pro-

45  duces more middle distillates (cf. experiments 2 and 4) than the prior art catalyst.

Claims

50 4. Hydrocracking catalyst comprising a zeolite Y base material and at least one hydrégenating component
of a Group 8 metal and/or at feast one hydrogenating component of a Group 6b metal, which zeolite Y
 base material has a unit cell size below 2.419 nm.

2. Catalyst according to claim 1, in which the zeolite Y base material has a unit cell size of 2.380 to 2.419
55 nm.

3. Catalyst according to claim 1 or 2, in which the zeolite Y base material has an aluminium content of 1 to
0.001 %wt, calculated on total zeolite Y base material.

4



EP 0355 929 Bl 4. Catalyst according to any one of clains - '
further conprises a refractory oxide. 5. Catalyst accordin mmmmmmm
which the refractory oxide has been ggpeglegglg{ rom the group x
alumina, silica, silica-aluni'na, zirconia, thoria, titania, magnesia and

m x{ures thege ccor di to claim4 or. 5 1in which the
anount of re Oéﬂtaoyg y%‘(\')o)ﬁmg%a"g% %K?k 1% GfrthensanRigesATelaRarvoxidey  of
zeolite Y base cadyaldcaddid 6okl id whicH %Q ifie h n:‘j et RS gonEQﬁ ny
one of cl ai s lof Blumind) sida| ﬂha—ﬁlhtﬁ|nlélﬁﬁédﬂae8hoﬁgcttlgy ?a)fl'neﬁgasggi éuup nﬁ]
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7. Katalysator nach einem der Anspriiche 1 bis 6, in welchem das Metall der Gruppe 8 Nickel, Kobalt, Platin,
Palladium oder eine Mischung davon ist.

8. Katalysator nach einem der Anspriiche 1 bis 7, in welchem das Metall der Gruppe 6b Molybdén, Wolfram
oder eine Mischung davon ist.

9. Katalysator nach einem der Anspriiche 1 bis 8, in weichem das Metall der Gruppe 8 in einer Menge von
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10. Utilisation d'un catalyseur selon l'une quelconque des revendications 1-9 dans un proéédé d’hydrocra-

quage. .
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11. Procédé pour transformer une charge d’hydrocarbures en produits ayant un point d'ébullition moyen in-
férieur, procédé comprenant lamise en contact de la charge, en présence d’hydrogéne, avecun catalyseur.
selon I'une quelconque des revendications 1-9, & une température et sous une pression élevées.

55 12. Procédé selon la revendication 11, dans lequel la température est de 250 & 500°C, la pression d’hydrogéne

est de 30 4 300 bars, la vitesse spatiale est de 0,1 & 10 kg//h et le rapport hydrogéne/huile de 100 & 5000
litres/kg (dans les conditions normales).



