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ni ekel and/or vanadi um and/ or nol ybdenum on silica. Exanples of this kind
of catalysts can be found In British'patent specification No. 1,522,524,
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40 nolar ratio. General Iy t he crystal I inity wll slightly inprove when
conparing zeolites Y with Increasing S102/ Ai 203 nol ar ratios. Preferably
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conprise(s) inorganic oxides or m xtures of inorganic oxides. Both
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c at al yst whaamge of frome5eide, BA0°G fpressass|up o 300 ey, ager volorities betweanyh antl 10 fg:feed per
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zeolite Y wiand 43036@ nressige belween 26 apd 209 har-asd g spac ity hebwesn B4 aad §jkasfepd neplire;of,
the art whi (‘,‘ﬂ‘a‘éfséﬁe'ﬁ'@“"ad ﬁa@b} Hoffped Fplippietwepn:260,and 200Q pre “5'?“243 accordingly. It
has been foundTheinyentiopwil be liustrgted by azgs of the fllowipgByamgle; 1 ati o bet ween 4 and

50 can b# s %@E&bappl ied as the zeolitic conponent of the catalyst
conposi tion |ng to the present invention. Preference Is given to 5
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anount ('s) Ofnlohél%ﬂﬂﬁﬁaﬁ-bﬁﬁépMQ BiRfiné Satalyst(ek BRell Gritéridtiial CeRBANSINpRify) Somprising
sui tably rangesMd)S.b%e Marid-338wlH) basation bl ddlybts by wei ght of the preferred
G oup Vikd netmithedapaamemes (etium das Ol waaihgdtetrackeilp adritacting telvaduliigss uil Arcd firgd fdaction
| adi um and/zofie vith b b&idhcathlyatrand Paspingd thécolnpletseifigdnt fronfthe firserestiod 2ane cver abedxeoptalning
met al conporasbiis)catalysteA, B and Gatesribatinbdve in avetont chactiomzone.Lvenihectied of catalystBiand the )
per 100 par thed bithemeolitjticatalyst (valinge ratip2t: 4) thestam@ lemprgitireoge applisdoThehydregen pressgreiwas

| n\ihe cat al5pderand thespace velenily B8 w/khe Therterpeeature wah adjustedito get ai28or 3NH gonyegkion of the
form t heo s @7PHE tratiorfipthppigessa® Om%fsf@awﬁsﬂpsdmmmmdmﬂ%@“dﬁ@'
G oup VI and'e@hea'!&m'ddhﬂ?ﬁﬂmwﬁcﬂ%@pﬁnmeﬁ gre jpdlaajed p Table MM‘V“}@W&WS the -
oxi des, |t riigdedistiainMP) fection (Bpilng pereand g 3T ) Probivasgletermingd frem thefonny - ¢ o
proper use in hydrocracking. The process conditions in the second reaction
zone nmay be substantially the S?HE as those %led in the first reaction
zone, buf® may al so be different grodwcﬁd' @ddhe tenperature, the
catal yst bed vol une @pd Fhe—t+e—Stteabte—process—contiti on300% be applied
in the second reaction zonq:@grrp@"g terme(ﬁdjmt#,l n the range of from
2500C to 5006C, pressures up to 300f88® and space "BIPGUEti es between 0.1
and 10 kg, feed per 20 litre of catalyst per hour (kgfl.h). H2lfeed ratios
bet ween 100 and 5000 NI/ kg feed can suitably be used. Preferably, the
process according to the present Invention Is carried out at a tenperature
bet ween 3000C and 4500C, a pressure between 25 and 200 bar and a space
velocity between 0.2 and 5 kg feed per litre of catal yst per hour.
Preferablky, H 2feed rati os between 250 and 2000 are applied. The Invention
will be Illustrated by neans of the follow ng Exanple. 25 EXAMPLE | A
nunber of catal yst systens were subjected to a hydrocracking experinent.
Catal ysts A and B were prep- ared as described in EP-A-0247679 and 0247678,
using a zeolite Ywth a unit cell size oj bel ow 2. 440 nm a



ao, water adsorption capacity (at:25C and a p/p~value of 0.2) of about
11%v, and a nitrogen pore volume of about 0.4 mig wherein approdimately 18%
of the total pore volune is nade up gfoPRueseiavi ng a dianeter 2 8 nm
Catal yst C contained a-zeollte YWth a unit cell size above 2.440 nm
Cat alyst D was a commerci al |y avai abe ni ckel - nol ybdenum phosphor us on
al urdbna catal yst (ax Shell International Chenical Conpany), conprising
13. 0%v Mo, 3.0%v NI and 3.2%v P, based on totg@hgestal yst. 36 In the
experinents a vacuum gas oll was hydrocracked Dy contacting the vacuum gas
oil In agfirst reaction zone with a bed of catal ystD and passing the
conplete effl uenExpemimpati Npst reaction zone dver a bed2contai ni Ag one of
tHe catalysts A cBealgst described above in a gecond reagtion zong. Over
the bed of catalyst D and the bed of the zeolltlc catalyst (volune ratio 2:
1), the sane tenperature was applied. The hydrogen pressure was 59 bar and
t he spaceo vel oci N%,0%% kg/.h. The tenperaturg,eas adjugted to ggtsa 20 or
30% conver si on ofgt hg,40 3700C fraction In ihg procesi. Sone catal yst
characteristics, the tenperature required to Jét the dé&Tred con- version
and the niddl e dWst#W ate selectivity (Smp) obtrained, are IndicZedd In
Table 1. The selectivity towards the mddle distillate (WMD) faction
(boi I i ng™et ween gg-.%%OC) (SMD) was deternmined fromthe formul a: 46
(ND) poduct (5% 286 NvD |

100% (370 PC+ piluwmdna, 870 C ) product 28 4 EP30 310 1635D1 TABLE |

Experiment NO. gjlica-alumina, %w 1 30 2 - 3
Cat al yst , : A : B C
10 N, ofpolite ¥, 3w | 80 %0 - 75 2.6 .
2.3 ,  %w 4.3 4.3

7-7 15 Carrier alomiise Jw 20 30
25 silicas al uni nanigycell size, nm 2.432 2.4330 2.451

-- 20 zeolite Y, %w 80 40
75 Zeolite Y 25 - .unit gel | size, nm 2.432

2. 432 2.‘&8‘3“'&5%8}’%69, 20% T required ¢

385 3% : ¢+ ©86 SMD t 385 385 386 65
71 30 GOSg%ﬁ‘\}éjr‘?Pon, 30% 85 egrequiredyqy C 60

393 398D 395 SMD : 64
64 57 40 EXAMPLE If A nunber of catal yst systéens were subjected

to a hydrocracki ggnespsibfiengogCat al yst E was prepared starting froma
zeol I teY as descgi bed In Euoepean pat ent agggi cation gg 0247%?, havi ng a
unit cel P size bereguiredd nm 45 - Cataryst F wa2’2 conmePeral y
avai l abl e zeol i tSﬁDeaﬁaI yst, containing a zé&lite Y wbéh a uni 87cel |l size
above 2.440 nm Catalyst G was a commercially avail abl e nlickel -nol ybdenum
phosphorus on al um na catal yst Some catal yst characteristics are indicated
I nJabl e, . éﬁ%@e{!}experi ments a vacuum gas oil was hydrocracked by
contacting t umgas oil In a first reaction S zone with a bed of -
catal yst G and Rasmtenat chtifat SyaiERk Wbie sitjdolell Y Hytr@&FhdRh bpSirenfiCt | ON zone overa
bed cont ai ni NgcatalystE was prepared starting from a zeclite Y as described in European patent application No. 0247679,
having a unit cell size below 2.440 nm.
45 Catalyst F was a commercially available zeolitic catalyst, containing a zeolite Y with a unit cell size above
2.440 nm.
Catalyst G was a commercially available nickel-molybdenum phosphorus on alumina catalyst.
Some catalyst characteristics are indicated in Table II. '
In the experiments a vacuum gas oil was hydrocracked by contacting the vacuum gas ol in a first reaction
50 zone withabed of catalyst G and passing the complete effluent from the first reaction zone over a bed containing
one of the catalysts E, F and G described above. The vacuum gas oll had a nitrogen content of 820 ppm and
a sulphur content of 2.91%w. Bolling characteristics of the vacuum gas oll were as follows : an IBP of 359°C,
50%w recovered at 469°C and 70%w recovered at 507°C. )
in expériments 4 and 5 the catalyst volume ratio of catalyst G to zeollfic catalystwas 7 : 3. The total pressure
65  was 120 bar and the space velocity was 1.0 kg/l.h. The temperature was adjusted to get a 70% conversion of
the 370*C fraction in the process.
The temperature required fo get the desired conversion and some characteristics of the obtained product
are indicated in Table Il



one of the catalysts E, F and 6 described above. The vacuum gas oil had a
nitrogen content of 820 ppm and a sul phur content of 2.91%w. Boiling
characteristics of the vacuum gas oigpgMipgesas f ol | ows: an | BP of 3590C,
50%wv recovered at 4689C .and 70%v recovered at 507C. |In experinents 4 and
5the--catal yst volunme ratio ofcatal yst G tozeollticcatal ystwas 7: 3. The
tot &k pressure 65 was 120 bar and the ZABIEIde| ocity was 1.0 kgfl.h. The
tenperature was adjusted to get a 70% conversion of the 370+eC fraction In

t he process. Thﬁm@ture required to get e desi re?.- conversl.on and
sone chagacteristics-of the obtained product are Indicated in Table III.

EP0310165Bi TABLE Il Catal yst E F
G5 N, %v Ni, 3w 2.6 2.6 2.6 2.6 2.73Vh, %
-- -- 13.2 OW %w .2 8.2
-- P, %w Mo, %"" - . == 2.9%afrier 15
al um na, 50%w W, %w 20 B2 B8Q2 zeolite=Y, %v
SO SO -- 20 Zeolite Y _unit cell__size

P, 3w L - .
2. 430. 2.452 7" 3 -- 25 TABLE |11 Experinent No. 20
5 so Catalyst in first reaction zone G
G Catal yst in sarppfelidgeacti on zone B F
Pr oduct ®bt ai ne ' 45 C5- oC
45 56%8“%5" % 180-250 c2° 20 19 0%
20 250-370 C zeolite Y, Iw . 26 80 19 A& vity Tre= (1)
365 363 From the above results It |Is apparent that the experinent

acCcoding to the é)r]g)ieht I neon yields nore S6 mddle disfflilates, ie.
18Q- 2C (#er osi né§®94tt? oh and 25-370C (gas ol ) facton, than the experiment
whch |I's not acommiitngeeXl tdkzépinmon. 6 °  CGa3Ik. 1. Rr.asess for--t he

hydr ocracki ng of a hydrocarbon feedstock to products with a | ower boiling
poi nt corn- prbsing contacting said feedstock in the presence of hydrogen
and at e] evated tenperature and pressure with 6 a first anorphous

hydr ocr acki ng catal yst which contains at | cagABIER IBI al of Goup VIB

and/or at |east one-netal of Goup Vill on an anorphous carrier In a first
reaction zone passi n% the conplete effluent fromthe first
xperiment No. 4 5
50 Catalyst in first '
reaction zone G G

. Catalyst in second

reaction zone B ' F
U ;Pro_duct obtained
40
C s . 4 5
C,-180 “C 45 56
- 180-250 °c 25 20
250~370 °c 26 19
Activity '
&0 T (°'c') ' 365 363
req ’

From the above resulis it is apparent that the experiment according to the present invention yields more
56 middiedistillates, .e. 180-250°C (kerosine) fraction and 260-370°C (gas oll) fraction, than the experiment which
is not aceording fo the inverition, .
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