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i mproving the environnentdl §falijty and c%?“ane numb¢r of the feedstock and
produci ng a diesel fuel havi a |boiling ge between [err], preferably
betvveen [err] and 360 C. par ioul ar enbpit] nent of |t he instant i nvention
corrprr ses a two stage prodesg, the co ed 55 hydrotreating and
‘hydrogenating of diesel b t ai ni ng nitrogen- and
~sul phur- containing inpurities as well as relative high anmounts of
aromatics along with ol efins to produce a diesel boiling range fuel wth

| ow Nyt Eﬂ@@ﬁﬁ&ﬁﬁi‘!ﬁ!ﬁﬁﬂur containing inpurities and a high cetane nunber.
The first e ri ses contacti n% the feedstock with hydrogen and a
convent i on Faﬁ‘iy B3P FRFPLAL AFIPL 1t gpdiign nitvate-pagpmitied g heHTPIRGUHIR ¥¥at i ng
condr t| RS sta Qe' Ar tage oil product is stripped of gases (hydrogen
sW_phi e—é-mﬁm—a—gﬁyﬁzfsogen and |ight hydrocar bons) and then nmixed with
freshe hydr,p J 59ht$ Rav;n & m%EFQIQ:g to % %%g'c}' Qo%te%ﬂg srs%e%l)yo%tz
Conposli %rﬂl’ﬂ rﬁ ceﬁt ur'n 13136 o Pﬂﬂa s'a acd brbs o682 ek js eﬁ)%t Ics
| evel s gRYe & tarn byt |sme rc? ecauseo the activity o

catal ysts e ('aﬁéﬁl 238t Fad BF oldhBHBA twith BN G/t Nt Qblutioh [BE calciunt Wt @O, HTMRCESH can
be oper asigidn af maghbsin vihty, (CRYY apIPTSF Bie hBUre:TTRE ABiités vereMterod hridt widdRbabdh-
Mor e ?Pr eé-eniadai watdrfaed gel Bagien 1 pEICt foal6 IVUBIS PioBude Redlite prédusts stifabie 3& GRiperingt age
ranges taigdysis3Fhd estl@nthaoductSbath hhd suracecasdsrob 4T Mmblg amB 040 of MgC @oraéntiestabil4e
savi ngs weightaeresttr(enbydreus). Jbs tidedodeolttd) powdera otear theramaliod 3t @0 pbreeht &g weight (apnt . A
. speci f i basishbirsbudelnehmife polvderi(Yiste Gatepal Bwemina)lon thelpreserce niabowdS$ parchay prigits ur e
procegs afelie aeithand svifidiant wateOtohmeke canr extudablg reasel Thy cixugletaawas ahied fat 86t Coandr bon
f eedst o&¥@nedo#t BONE gy BifowegEne- calgingd serirystatar wasoeantarted rwih | arpaaupquis esglution of

ar orrat | &%"%W'@PP'H@'“&‘HG" 'W"T"é’e%?db'ﬁk@"%@ba B!" Bic-Piim "?%@}@"%%’ffwefén

: ' ?’ v ‘blf' T'V ‘F"r QihPsei P weiat of piay asis 1 caﬁb@t yaight. an 0.5
'f eedst 081'{ WFe'i"@\ 5 Pt dBR °6‘5'E"‘ raateXig) a3 st et 1% 16 and
hydrcageﬁ °"° ng catal yst conprising a Goup VIII netal
sel ect ed from ni Cke| r\_nh:\l tand mxtures thereof 15 and a G oup VIB

metal sel ected from no] \Gathystum AlkalineestteMetalitidaiCritent. sevtt |her eof supported on
a ‘g;%pport, preferably plyngnal at a tenpfyalgyr € ranging from[err],
preferably 250 Cto 40P Ga(b str| ppi rr(gMgg,ﬁ@s fromthe product passing
from®he first stage toprodute—at Feti-o—produet—(e)—passi ng said stripped
|l iquid product to a second stage wherein said |iquid product is contacted

W t h 20Cata' stylglrtgjg g@d a hydrogenating catalyst according to the present

i nventi erei nbefore, (d) strippi ng gases fromthe product
passr,,grg f ergﬁr{irBeY@ fegﬂe ﬁ£ % 41 rgﬁ dtg(éﬁr rétrg% B:J QJnE tj @gsrs mer.{aq) of
present Obflwaﬂﬁt'pgl@erw mtn&w & of j i &t sﬁ Yrel o % [$hese
- Exanpl egataykhke following illustrative enbo I ments escrr e cal
preparati ane eﬁova 86iite RS g Wit 20 pBRbHt bl Weightadrd bisid P&gm&ewnwéowa& VB8
pr esent ChtapseB tiudkha) iR the(@dsancl Bt abdatlt.5 perdedt ty WalghttRatc 40l RAd Sfficiént WwaRe toZRakb |
havi Bg an emrudbleShdss.Cie leiruahtsl Was) arigdalt 125 *Cf anf JalciFedS® §50.HD GO hAN. The adidinad
met al ) eftrufaidvase@higitéd pieT catiuecas doldtionl Bf ftraafimine Plalifun® hitrdd} . tetfaardM@s phIRKGm Wa s
used t onipate pat an alkdlitb \parth) Avetal nitrate in concentrations (at a pH of 5.3) sufficient to provide a final
catalyst having 0.3 percent by weight of platinum, basis total catalyst weight, 0.5 percent by weight of
palladium, basis total catalyst weight, and the varying weights of alkali(ne earth) meta! indicated in the table
66 below. The resultant material was dried at 125° C and calcined at 300 ° C for 2 hours.




30 1. The -above zeolite was ion exchanged in an 8.1 wei ght percent
solution of sodiumnitrate at [err] for 1 hour and then washed with
de-ionized water. The resultant negppisihsyegqdried at 116 C for 16 hours to
-produce the zeolite product used to prepare the catalyst. The product had a
'sodi um content (basis nmetal) of 0.31 weight percent and a surface area of
810 nR/g. This dried materf S T er T by 35 weight (dry
basi s) of pseudoboehmte mﬂﬁtalwsq \,%j(glgne%gﬁ“;r@pt heC ) In the presence
of about 1.5 percent by wdi gt acetl c aci ®3dd sufficieft water to nake an
‘extwudabl e mass. The extryda®2 was dried ®31[@rr] and cdlcined at [err] for
.2 hours% The cal cined extrjud®® \fas cont a®4€dC3i t h an aqueous sol ution of
“tetraanmm ne platinum nitrateDeﬁ1d etraami%e@ @A | adium fitrate (at a pH of
5.3) In concentrations sufflt'?'sent to prowo }final cafal yst having 0.3
percent by weight of plati nu® basi s t ot al% éﬁllvqf weight, and 40 0.5
percent by wei ght of palladium basis tot al catal yst wei ght The resul tant
material was dried at [err] and calcined at 300 C for 2 hours. Conparative
Cat al yst - Gatalystd B-1 throughfle8 above exanpl e was repeat ed except that the ion
exchange step with the sodiumnitrate was omtted. Catalysts B-1_through
B-6. so YpYaraojitn Javingiaymit collsize jof &4.570gsteMa 8 Fiisaip a'§'i“1"P galat igtiogf G hiedumy j o
of 83, a SRR b MedR00 @ suace prpe B‘f‘”@ "6'2 "Wéf’ rséaé‘P?? Z°°<!{‘°uTﬂ"t st%nm

si ze of 249"2@ “@ﬁﬂ‘“%?d%f’le %C%'F'@’awﬁhwf
cat al ysts. ‘ﬁ%ﬂ ‘%’Tﬂ | : %p 'B' 'W’fes ) s
baS| s) of g}%c? ﬂSﬁ erﬁl 9 °t gfﬁm'{’%f’% 5[3" n"?alﬂ)s ‘"ﬁ 83 Hee

out f percen By vvel ght acetic acid and suffl cient water to make 55
an (t rmdabl e. mass. The ext+udat-ewas—ei--ed—atfer—anrd calcined at [err]
for 2 hours. The calcined ¢xEatelyht|eNobas Q%K'\:‘)ma‘ieé’a Wetlh an aqueous
solution of tetraamm ne platigym nitratgys tetrpampge fgal l adiumnitrate and
sodiumnitrate (at a pH of |5.8p i conceggat rati pns ggffijcient to provide a
final catalyst having 0.3 ersent by wa@ht of pI aponun) basis total
catal ys¥ weight, 0. 5 percen[ by rght_of_pal t aaium—pasis total 7 EP

0519 573 %ata gts%' nd él\ﬂ/vg'htthenqﬂj?an% Valge\élwntng Hre PES Of%;? Q%'Scw erg In

[oe oy ok e
E)er1r7] for 2 % %& Wag%k%fé{&ts we e 2k her&%ﬂ& cata E—H‘%Ja@ aldihed at 500°C for 2 hours.

: The water pore vol atalysts wero determln Wt -the catag@sts were po

B-5 impregnated with fid ﬁﬂ' nate amounts of Pd (N )4@@)3@%’9&%’ WL )Y RODA LR NS mqsloﬂqze-ﬁhe
above exanjaief ajidied t6 B PALLSI3 SNGEBIYst Wékb the EHed Budiight &l180 Y@ snd@aTchdddl 3b0-enTHehe
-1 pr egnat ififdd pdbétes afecsumingtides bélowl. t hrough G2 20 A starting Y-type
zeolite having a nolar silica to alumna ratio of 82, a sodi um content
(basis saetal) 0.02 wei ght ps\%gent, f tulq_o;dice,, wt5| Ze ¢of 24.26 angstrons and
b (-

used a¥al qu

zeolite was ion exchanged wi tjh Gatalyst. 0 Ntsdl uf’doﬂ| e ¢alciumnitrate, (C1),
or apn 1.0 N 26 solution of gRes! um gyst ratoeg CDZ) at 930 C for three
hours. The zeolites were filtlereth and gmsHedsa fhigdedqi oni zed water and t hen
dried & [err] for 16 hours tjo maduce.smedl iotse Pradugts suitable for
preparing catal ysts. The resuttantproducts potrt flad surface areas of 741
n2/g and CaO or MgO contents of 0.14

Hydrogenation Process

a surface area of 768 nk/g 4 thesefcatal ysts. The above

45
II_Iustrative Embodiment P-1

The following illustrative embodiment describes the process using catalysts of the instant invention and
comparative catalysts, prepared as described above, to hydrogenate (hydrofinish) two diesel feedstocks.

50 A stainless steel vertical tube reactor was used with gas flow entering from the top. The reactor was
packed from top to bottom as follows: a layer of glass wool, a layer of 20-30 mesh silicon carbide, 18.75
grams of the catalyst admixed with 70 grams of 60-80 mesh silicon carbide, a layer of 20-30 mesh silicon
carbide and a layer of glass wool. Two feedstocks were used in the testing. The physical properties of the
first feedstock tested, denoted 88-50C, are listed in Table 1. The physical properties of the second

55 feedstock, denoted 90-45, are described in Table 4. This feedstock had higher nitrogen, sulphur and
aromatics content than the first feedstock. The test protocols for these two feedstocks are outlined in Tables
2 and 5, respectively. Liquid and gas products were analyzed by GC and the aromatic contents of the liquid
products were determined by NMR and GC-MS.



wei ght percent (anhydrous). The dried zeolite powders were then nulled with
20 percent by weight (dry basis) of pseudoboehm te powder (Vista Catapal B
Alum na) in the presence of abogp gkidsppge¢ent by weight acetic acid and
sufficient water to nake an extrudabl e mass. The extrudate was dried at

- [err] and calcined at [err] for '3 hours. The cal ci ned extrudate was

:cont ac tPedormartch regvits day fieedsiocks 88-50Ci andt 945 dre shoaa mTiables Phrait6, respaciivelyr at e and
~tetraamm ne palladiumnitrate (at a pH of 5.3) in concentrations sufficient

toral catal yst i ght TRk o Eropareian ob Fesariare 8 08| ai um basis toral
catafyst wei ght. The speall Gamtityateri aD.8v8% gfdccdedt6*ferr] and cal ci ned at
3(,:0(2 C for 2 hours. 35%%’2%%"6}“@- I;al 'w'eﬂeart h Met al ooﬂd(elvgcg]t ggt él ;’gv: .
D-1 through D-6 45 % W.sCarkdmig Y-tyPé-3Reolite having a nolar silica to
atumina ratio of 83, g godowpdapentent ohggi s netal) of 0.02 weight percent,
a unit cell size of 24.26 and a surface, area of 760 n2/g was used to
prepare these catal ysf4lPEié above zeof#? ®Ras nulled with 20 percent by
}[Nﬁi ght (dry bafsi s%) OI Ni)eﬂigdS ﬁboeh[n' Le PRVt } (Vista Cat gpal dB A:c]tcjm _na)ti n

e presence of abou : ercent by etL& i d and sufficien
watgg to nmake 50 an B50MaTASBI e mss.mﬁt% X r'uggge s dried at [err] and
cal cined at 550 C for 2 hd3:3% Arhmatizl Garhes ERErudate was contacted with an
aqueous sol ution of tetragRya Bhadic e 2ydnt (iMrg. tetraamm ne pal | adi um
‘nitrate and an al kali(ne eart rIetaI nitrate in concentrations (at a pH of
5,3) sufficient to provi d&fB&-¢¢ €af) cat al ystBRali’dg 0.3 percent by wei ght of
plat?num basis total catalyst weight, s§. 52pgrcent by weight of palladium
basis total catalyst weight, and the \\I/vil6¥l gg wei ghts of al kali(ne earth)
‘metal indicated in the table 55 bel owt®hé&fesultant material was dried at
125 C and calcined at 300 C for 2 hour30s8263 EP O 519 573 Bl Cat al yst
Al k%lsi (ne-earth) Content, %w netal D§°b§35 0.31 (Li) D2
0.3 K) 5 - 0.46 (Cs) D4
0. 42 gc;) D5 ' 0.25 (Ca) 7¢% 6310 0. 20 (ga))lo
Catal ysts E-1 through E-3 A USY zeoliteggflasgpg a unit cell size of 24.57
angstrons, a silica to alumna nolar ratio of 7.3, a sodium content of
-0.15, basis netal, and a surface area 8PP 8487 n2/ g was used as the starting
zeolite. This starting zeolite was nulled with 20 percent by wei ght of
alum na, extruded into pellets and calcined. Sodiumnitrate in the anount
shown bel ow was dissolved in 500 mllilitres of deionized water. To this
- solution were added 100 grans of the zeolite/alum na pellets and the
m xtssire was stirred at the tenperature listed below for 24 hours. 20

Cat al yst [err] Conc. (M Tenp., [err] E-1 0.25 25
E-2 | 1. 00 25 E-3 2.00 100 .

- 40

46

50

55

10



Catalysts E-1 and E-2 were then filtered and washed with 1 litre of

dei oni zed water. Catalyst E-3 was re- exchanged with fresh NaNO3 and heat ed
for another 16 hours-before washi igp g\bigsAm@y tinmes 100 mllilitres of
~deioni zed water. All catalysts were dried at 110 C and catal yst E-3 was .
calcined at [err] for 2 hours. 30 The water pore volune of the catalysts
were determ ned and then the catal ysts were pore volunme inpregnated with
the appropriate afBltitds Bestpgrotaqs) sfaucByedszaek B8-PRG r] dissolved in
~dei.oni zed wat er, aadj usdeadtdck:a pH of TapBe 1Al | catal ysts were then dried
“ovexni ght “at [err] andj ca%ci ned at [esrr&The final properties are

sunmar ifzed bel ow. ~ Met' GFELEESHES 96 wt % al yst Pt Pd Na E-1
0.35 = 0.53 0. 4 Eredperatur®. 3%): 32050300, 296 40 _
E-3 0. 33 0.5 2.2.-Hydr oge kO ; S | stratjwve
Enbodi ment P-1 The fo SSni (r%i 1'ustr;it'?_\§éwgg‘%g%er§r§n€éﬁé}é% 8@34)% process
- using ¢atalysts of tHydrpesmfe Adventli0BR Mfégconparative catal ysts,

~ prepared as describeccathpyst w0 hydragepstge (hydrofinish) two diesel

f eedst ocks. 50 A stainlegs stee] vertical cLube reactor was used with
gas flow enterind:fr it nt ti%‘f' opfilysgatt draded g5 F45ttop to bottom
as follows: a |ayer atheghphrogemdlowaid aysrcedf atD+BO preshws liscon car bi de,
18.75 ggans of the ca t, agdm it h.,70_gr f ,.60-80 nmesh silicon
carbide, a layer of %—q%ér'r:é’s shl)s(?id"(':h\(l)xlr]fgcg} fgae&g%di)% 5%‘? 8 gl ass wool .
Two feedstocks were UP83Ciat mheampersatengf 5516/WwhysTealcapalysdr ises of the

first feedstock test gdauded@beth B8ahdGe I3 cl A et tnlaflLedy KN physi cal
properties of the secon edst ock, denoted 90-45, are described in

55 d
Tabl'e # This feedsto‘tf’l?qﬁ%cf%; '&r iy e ing Hhshfgedshock 188t cs cont ent

than the first feedstisck. The test .protocols for these two feedstocks are
outlined in Tables 2 a0 ctively - Liquid and gas products were '
anal yzed by GC and th%ggrgnsﬁt ?‘?zﬁgo%%neenf’étbf the liquid products were

det erm ned by NVR andagC- M. Balanceprerjod 1sragved Bt 34°Cor nance results for
f eedst Bcks 88-50C anch90145 BhFarzBOMLibH hARLES 23 F0UFcO. respectively.

Table 1: Properties of Feedstock 88-50C Spec. Gravity: 0.8794 g/ cc at
16C % W . Hydrogen: Day lhp Balagepyperdadirfiprted at 29656.35 10
% W . Oxygen: DayOP2Zk: SehwhWEf feed, strip catdlifstPpfd Ndorogen:
. 2 ppm g omatics: 34.2% vol . (GC-KS) 13.3% Aromatic Carbon (WV)
15. 9% Aronmati ¢ Carbon (NVR) TR [err] I BP 171 20
5% 224 10% 237 30% 263 25 50%
285 70% 310 90% 384 : '
' : Table 3
35
_ Performance Results on Feedstock 88-50C
N\t Catalyst { % Arom. Conv 204°C+ Yield, %wt.
0 290°G | 320°c | 2g0°c | 320°C
A1 55 70* 96.3 915
CA-1 56~ | 75 88.8 55.4
B-1 76 20 92.9 70.4
B-2 73 86 93.5 - 801
s B3 | 69 | 83 94.8 85.2
B-4 44 60 95.3 916
B-5 20 26 97.0 96.4
B-6 G 8 97.5 97.5
: CB-1 7 89 91.1 . 596
50 C-1 73 90 921 71.8
D-3 68 84 92.6 64.3

* Aromatics conversion measured at 1.4 LHSV

55 It can be seen from the data in Table 3 that at substantially comparable conversions a significant
increase in the yield is obtained using the alkali(ne earth) metal enhanced zeolites that is, the catalyst
composition according to the present invention, when compared to the non-enhanced zeolites of catalysts
CA-1 and GB-1. '

11



"FBP 41930 35 40 45 50 55 EP 0 519 573 .1 Table 2: Test Protocol for

Feedst ock 88-50C A Feedst ock: . Table 1 5 - Uni t

Pressure: 50 bar Tenper at Uugggls8$ &73 g$20, 300, 290 LHSV, (hr )

1. 25, (except as otherw se noted) Hydrogen to QO'l: 1000 NI/ kg 10 Catal yst

W . 18.75 g B. Day 1: The catalyst is |loaded into the reactor, -

the hydrogen flowis started and the pressure is 15 rai sed

to 50 bar while the tor phSu _Asranmp rate of [err] The -

catal yst is reduced #%?%tht?% a?&f&fﬁie%d%&%%gg ?%e reactor is 20

coofed to [err] at ViReEh PAVAEYt he f Qe8Rtb@Kce Atcl6°G n. Days 2-8: Unit

- line-but. Day 9: Balumee WRkbgeh:st ar tigdaat [err] 25 Day 10: Bal ance peri od

started at [err] Day‘ {ﬂl_i aagan.ce periagdsjstarted at [err] Day 12: Shut off
and ‘&8 )

feed, strip catalyst P30 _ reactor. Table 3
35 Performance Resul% §torPxygenist ock $30BOC Cat al yst % Arom Conv 204
[err],+ Yield 9%. K9 . 320C 320 C 40 A-1 [err]
70+ ° . 96.3 99‘% CA- 1 5%39 Pom 75% 88. 8 55.4 B-1
76 90 gNigrogen: 70 4 B-25 ppm 73 86 93.5 80.1
45 - . Aromaﬁ'ca: 69 38.1% %31_ (GC-M%ZL 8 85.2 B-4
44 60 95.3 ¢ 91. 6 P’5 20 6 97.0 06. 4
B6 1 6 8 -§% Ayomatic Cgrbap (V) 71 89 91.1
59.6 50 - 25.2% Arobatic Cidtbon (NMR)I0 92.1 71.8
| TBP-GC (°C) IBP 149 |
x_,_,:zo 58 208
o : 108 223
' 308 260
| 50% 288
2 70% 316
~ 90% 358
FBP 416

30 ; : .
Table 5: Test Protocol for Feedstock 90-45

A. Feedstock: Table &

Unit Pressure:. 48.3 .bar

Temperature (°C): 329, 316, 302 _
_ . LHSV, WHSV (hr'l): 1.00, 1.6_2 (except as otherwise
(v noted) )

35

40 Hydrogen to 0il: 1000 N1l/kg
Catalyst Wt. . 18.75 g

45

&0

55

12



D3 - 68 84 92.6 64.3 * Aromatics conversion neasured
at 1.4 LHSV 55 It can be seen fromthe data in Table 3 that at
substantial ly conparabl e conver si Olgp ﬁﬁé}gl*l cant increase in the yield is
obtai ned using the alkali(ne earth) netal enhanced zeolites that is, the
.catal yst conposition according to the present invention when conpared to
.t he non-enhanced zeolites of catalysts CA-1 and EP 0 519 573 B1

| Tabl e 4: Properties oftabie 33 TRak Beptpsokfor. F?Frdé\’f??‘? 90-45 (copt'sh16 g/ cc at
‘[err] % W. HydroBen: Day 1: lzrf%?cﬁ’céﬂlyst(k” lo&ded into’ th87r&3t%W Oxygen:

‘0. 03-Sul phur:

38.1%v6l . (GC-MB) 16 the st Bt tritr%g%"e‘”’(‘ﬁf/ﬁ‘ a9 she prefRERiy ggﬁtl(ﬁlim)

TBP-GC [err] reBfed ;495(5%r wh@Be Athe reactor is heated to

10% 223 30% 260 50(y 8&.8 %53 ramp rate of 55°C /hr The catalyst is 70% 316
90% 358 FBP 416 30 Table 5: Test.Protocol for Feedstock 90-45 A

Feedst ock: TxBfeced o 8 PPurEss Ak #00°C and ghen fhe rPefBer dfure [err]

329, 316 302 LHSV, VESMiddiko 320°¢. 0whialb pofmix eapt fagseédiciwi &g not ed) 40

Hydrogen to O'|: 109_0 Nl / kg Catalyst W. 18.75 g 45 50 55 12 EP

0 619 673 Bl Table 5: “fest Protocol for Feedstock 90-45 (cont'd) B. Day
1. The catalyst is | Dage@-Bnt Anthelineaedtor, t he hydrogen flow is started

and the,pressure is rgip5ed.t opnQnbarpMiibd GehPed GRCIRRcI S heated to
| Day 10: Balance period started at 302°C.
Day 11: Balance period started at 329°C.

‘\/ 0 Day 12: Shut off feed, strip catalyst and cool
' reactor.
26 ' Table 6 -

Performance Results on Feedstock 90-45 _

Catalyst % Arom. Conv 204°C+ Yield, %wt.

% 302G | 316°C | 302°C 316°C
B-2 - 54 66 92.3 90.3
CB-1 51 66 90.7 847
D1 | 20 | 40 932 | 921
35 D-2 55 67 | 909 87.5
D-4 53 65 g2.0 i 88.4
D-6 55 67 89.5 84.5

Mustrative Embodiment P-2
Catalysts E-1, E-2, E-3 and a catalyst prepared as described above for B-2 were tested in a vertical
tubular reactor (down flow) using Feedstock 90-45 (See Table 4 for properties). The test protocol is outlined

in Table 7. The liquid and gas products were analyzed by GC. The aromatics contents of the liquid

4% products were determined by NMR and GC-MS. The results are tabulated in Table 8.

50

55

13



[err]'at-' aranp rate of [err] The cat al yst is reduced for 8 hours at 400'C
and then the reactor is cooled to [err] at Wnich poi nt the feedstock is cut

~in. Days 2-8: Unit -line-out. 1%pgs195738B1 Day 9: Balance period
‘started at [err] Day 10: Bal ance period started at [err] Day 11: Bal ance
period started at [err] 20 ' Day 12: Shut off feed, strip
catal yst and cool reactor. 25 : Table 6
Per f or mance Resul T§bbh 7Fe§%§s&ﬁ&@mmow;mfmoaspm % Arom Conv  [err]
Yi‘el d, 9%t . 30 _ 302C - [err] 302 C
348C B-2 92.3 90.3 CB-1 = 51 66
90. 7 84-:%!53-1-0-’-‘— 29 40 93. 2 92.1 35
D2 - 55 90.9 87.5 D4 53 65 92.0 -
88.4 D-6 89.5 84.5 40 Il lustrati.ve Enbodi nent

P-2 Catal ysts;%?taﬁkz E-3 and a cat aI ys? prepared as descri bed above for’
B-2 were testBuoly Rressuret (REB)t ubul ar 48eddtasr (down flow) using Feedstock
90- 45 (See Tablfpedat@¥e RFEPErties) . Thget effp pP§gy ocol is outlined in Table
7. The liquid and as, products vvere anal yzed'by GC. The aromatics contents
of the Iiqui d4%¥ 8&’9 were deternined-B§ NVR and GC-MB. The results are
tabul ated in i[ﬁh&o(geﬁ tb0ib5 13  EP Qoﬁaaus'ia Bl Table 7: TEST CONDI Tl ONS

AND;PROCEDURE . 5, DL TI ONS Fe 90- 45
“Unit Pr essur’ecftfoasllyaf w"'igh‘g';::q\lgm%. 3 bar ?g %ée)rrper ature [err] -

316, 302, 329C4t4dysftollme (cc) : 40 1.00 Hydrogen to Q|

1000 ‘NI / kg Catal yst Weight (gm X 24.76 Catal yst Vol une (cc) X
40,20 PROCEDURE Day 1: Catalyst is mxed with 70 gmsilicon carbide and

| Gaeked i nEROSEDYRE [ eactor. Hydrogen flow is started and the pressure is
raised to 50 bar while the reactor is heated to [err at a rate of [err] The .
cat al yst iDsayrfduced for 8 hours at [err] and

2 Catalyst is mixed with 70 gm silicon carbide and loaded in the
reactor. Hydrogen flow is started and the pressure is raised
to 50 bar while the reactor is heated to 400°C at a rate of

55°C/hx. The catalyst is reduced for 8 hours at 400°C and

% then the reactor is cooled to 316°C and the feed is cut in.
Day 2 - 8:
Unit line-out
a5 Day 9:
' - Balance period at 316°C
U Day 10:
o Line-out at 302°C
: Day 11:
Balance period at 302°C
Day 12:
B Line-out at 329°C
Day 13:

Balance period at 329°C.

50
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30 then the reactor is cooled to [err] and the feed is cut in. Day |

2 - 8 Unit line-out 35 Day. 9: Bal ance period at [err] Day 10: Line-out

at [err] 40 Day 11: Bal ance periog -5%%7?] Pay 12: 45 Li ne- out at

[err] Day 13: Bal ance period at '[erpﬁ 0 514 EP 0 619 573 Bl Tabl e 8:
. CATALYSTS PERFORMANCE Tenperature (C) 5 - Zeolite - %

Arom Conv. [err] Yield(%w) Catalyst Na(%w) 302 316

329 30%able 831GATALY3TS BERFORMANCE 0.34 - 59 69

70 92.3 90.3 87.8 10 E-1 - Temper@tdre (°c) 43 57

58~ 86.5 75.7 .61.0 E-2 - 1.6 20 a7 44
. 93.1 589.7 84, 3%gokite —3 Arom. Sonv. 204+°C Yield(%wr) 39

92.5 89.7 Bdtalybt!| uda(wmit)vel®@rbodireent 3293 The3dpl | osiég Bpy ustrative
enbodi nent descri be the process using catal yst B-2 descri bed above to

hydr ogenate (hydrofinish) a 100% coker |ight gas oil (Feed 90-21) whose
properties arB-Zhown in Tabl0e3®. 16920 af%o ilTUstr#R29 tH9.aseB%B t he _
‘i nstanf® hydrogepati on procegsswit h,g conggntioggl hygy at I eat hNgppocess to
~provide a | ow pressure two stage process._ A conmercial alunm na supported
ni ckel ol ybdBrdim cat al yst #a8 used®as a*hydr ot4 eat i¥ylcatdR-yst84-Fhe feed
stock was hydgosreated at [erp] 4428 barggotalszunit g esswoey LgiS¥ of 0.4
~hr-1 apd a hydrogen flow rate of 356 NI/|I. After hydrotreatnent the
hydrotreated feed had the properties shown in Table 9. 25 The :

hydr ot r eat egludre®d Eaiedihdipa@gen were passed over catalyst B-2 of the present
i nventi on afthe3fflowing Wdbirilivd @mbbdhént dustiibe M6 aRctessCusingHaMIvel B-2. ddséibed. asthél 1
hydr.ogen HybogenstatiedofinishD D00 Edkey. lightiges Gil (Febkd 9pLOH6de propsibsiaré biden i Table Of It )
had t he paisopiustatessthd usst af dhel instand bydeogBnatidrafrbeps® with & uatverdibres hydharbating) @rocess to
sat ur at ederpidgcaien pressore dvasiagewercsssl ow | evel of aromatics. The two stage
process al sé ceramerciglaiming spprgriednickplandiybienumeatelmst wahuseth es € bdsotreating pdsadyst. Thaor

t hi s feedesk ¥k ,waﬁgmwat@mtm@'@m-s bardotel ginih pressue; kiEVeh 94 hr 1l apdh hydsagam dow
nurber ( fR88T 38 VoAl fydigiqategnt ihedwilrgirpaled dped hadithe preperities shaws ineEable %of 19% i n

t he cefane }l’ﬁfnty liotr?-a(t_pdgg_e_d agg hyﬂgoggs werg passed over catalyst B-2 of the present invention at 300°C,
44.8 bar total unit pressure, LHSV of 1.0 hr—! and a hydrogen flow rate of 1000 Nlkg. The final product

("saturated product”) had the properties listed in Table 9.
Table 9 illustrates that the saturated product contained very low level of aromatics. The two stage
process also resulted in a dramatic improvement in the cetane number. For this fesd stock, hydrotreating
30- led to a 22% increase in the cetane number (from 36 to 44) and saturation led o a further increase of 19%
in the cetane number to 51.

36
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55 15 EP05195'7SBL-;_-TabI e 9. Properties of Feed 90-.21, Hydr ot r eat ed

Product and Saturaté&d Product 5 .Hydrotreated . Sat ur at ed Feed
- Product Product 10 EP 0 %49 573 B1 : 12. 20
- 13. 45 14.39 [err] = ‘ 85. 67 86. 58
85.60 ppm S 14200 - 40 1 ppm N
1880 ITable 9: Propertlef|ok Férd 30921, Afdidereated at es
122 00 promecly? FARuraces peodEINS
2554 : 1.1 25 Sinulated Distillation D-2887 (ASTM |BP
. Lerr]® . [err] ) [ err hy@Pbtreated Saturated 172
155 114 10% 200 . 179
'-139 30 30% 2%ged Frodygt Produet 197 50%
254 240 219 70% , 275
1264 243 90% ' 3 08
278 é%% | $H 316 12.20 %IAS 14, oa Ep
359 8¢ 355 85.67 327 40 Cet&nb8No. - 85.60 36
44 mds'il D- 613 (ASTNh24p Feed 90- 21, zphe hydrotreated product
and t he saturglpe product were anal yzed by GC-MS_ in order to determ ne the

i ng ;gont ent . PPARe results arel8¥fbwn in Table 18 below. ThE results
clearly show that the process according to the present invention is

effective at réjfg_%gg_ﬂg%g?mg?@r oduce hi gher cetane nunmber product. 50 55

EP 0 519 573 ribution of Ring Nunbers for Feed 90-21.
I—M&_jgr_}-ot reat ed PBatdrates5 _ 45.5 74.6 B 98.9 and Saturated
Prodaeets Hydr ¢healied Satyrated Feed g o §reduct
Pr oduct
: Aromatics 42.2 , 25.4 1.1
2 Simulated Distillation D-2887 (ASTM)
1BP . 104°C 97°Cc ~ 53°C
5% 172 155 114
%0 108 200 179 139
30% 231 _ 219 ) 197
50% 254 240 _ 219
708 . 275 264 243
% 903 304 298 278
- 95% | 316 311 294
% FP ' 359 155 327
. 40 ]
Cetane No, 36 44 51

D-613 (ASTM)

Feed 90-21, the hydrotreated product and the saturated product were analyzed by GC-MS in order to
determine the ring content. These results are shown in Table 10 below. The results clearly show that the
process according to the present invention is effective at ring opening to produce higher cetane number
product.

50
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10 1 ring - 28.28 ' 32. 95 ' 134.97 2

ri ngs 35.35 32,21 30.06 15

3 rings : " 9.74 E 1 8.20 4.78 4
rings 0. 97 POSISSTBY 23 | 0. 05
Alicyclic- 20 Sat ur at es - 25.67 26. 41
30.14 100.01 100. 00 - 100.00 26 Illustrative

Enbodi ment P-4 The fBdbdlewi®y Plsturdbntidny ef cRiingdihabets dBexcri bes t he process
usi-ng catal yst B-2 described above hysdr o dgofinpsh) a

f eddSt ock (90-83) having a very hi gﬁg?%%gpﬁgoi ?’F&r@kg%#r%. f.'%)otd“ﬁ}:so
“illustriates the use of the instant ApdiSsgaratedofroduetess with a.

- conventional hydrotreating process to provide a two stage process. A
commerci al hydrotreating catal yst, alum na sug orted ni ckel /nol ybdenum was
sul phi ded and used. The feedstock was a bl eMdOEAtrE88884 di clasuratrd 330mt
heavy f]ashed distillate and had Fea@ propertieBrddusted i n tHredastl e bel ow.
The feedstock was hydrotreated with the sul phided Ni/M catalyst at 35 385
C and 1500 psig total pressure with a hydrogen rate of 400 NI /kg and LHSV
of 0.5 hr-1. The W§vgotreated fed8.Bhd the prop¥.Obes |istedsl®?the table
bel ow. 40 45 50 63idds 'EP0519548B4s Tabl e 11: {3 gperties ofygFgedst ock

90- 83 Refore and After Hydrotreati ng 5 Feedstock Properties” Hydrotreated
Feed Properties %STA"8¢ content 10 2:7% ppnw s 8.20 4.78 640

15 ppmw N 4 rings 1340  0.97 . 0.23 1@98psSpeci fi c
Gavity, [err] 0.9053 g/cc 0.8795 g/ cc %

‘Hydr.ogen Alicyqlics g - ' 12.92 % Car bon

87.59220 Saturates 87..268.60 Aromati cC2NWR 30.14 19. 83% .
10.5 25 W 15.91% 8.2
Distillation 30 |IBP . [err] [err] 10%
265 254 1981 100.00 2gp 100.00

274 352530% 298 292

Ill_us_trative Embodime_nt P-4

The following illustrative embodiment describes the process using catalyst B-2 described above to

30 hydrogenate (hydrofinish) a feedstock (90-83) having a very high final boiling point. It also illustrates the use

of the instant hydrogenation process with a conventional hydrotreating process to provide a two stage

process. A commercial hydrotreating catalyst, alumina supported nickel/molybdenum, was sulphided and

used. The feedstock was a blend of 86%wt diesel and 33%wt heavy flashed distillate and had the

properties listed in the table below. The feedstock was' hydrotreated with the sulphided Ni/Mo catalyst at

.35 385°C and 1500 psig total pressure with a hydrogen rate of 400 NLkg and LHSV of 0.5 hr='. The
hydrotreated feed had the properties listed in the table below. ' :

40
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40% - 316 | 311 50%

342 .. . : _ 331 40 . 60% : 370
359 70% ' 435  EP 0519573 B - 408 80%

512 ' ' 493 45 90% - 549
541 99% : 596 583 The hydrotreated

feed and hydrogensyie1Pashege e s FabdstocR-90-85 Bdt8rbnstant invention
under the 50 conditions listed in the table bel ow for four separate runs .

yi el'ding products 1, 2, 3 a¥ddAlkef fyfroReeahiBBerties listed in the table
belofv. Product 5 was produced by substituting B-2 with a commercially
~avai |-bl e sul phi ded ni ckel /{ nol.yhdenum.on al,umi talyst . EP O
519 573 Bl Table 12: Prg%%{iﬁ#%‘ﬁﬁm%%%at 13 ke d rled or °’9§“Pr oduct

Product - $Protiucéntent  Product 5

2 3 4 5 Operating Conditions 10 H2 Rate,
Nl / kg 660 1100 1000 1160 1080
LHSV, ®hr 1 ppmw S 1.5 640 0. 9 1.0 15 0.8

0.9 15 Tegutd nPress., bar 48180 48. 3 10882. 7

103. 4 }lgff’ Tenp., [err] 343 343

343 See ¢ 343 20 S & N Content ppnw S _

- 16 15 - 13¥ravity, (16°C) 4 10,9053 g/cc3 5 Q85 Ng/ce

44 29 24 6 Aromatics 30
Ny St Hydrogen 6 29 12178 2 . 25122.592 i

10. 4 W twt Carbon 4. §7.592 4.6 - 8319 1.1
8. 35 Products 2 and 5 were obtained under essentially the sane

condi #i ons, but it can be seen that the use of the instant catalyst results
in-a signific 2 ease in the aromatics content of the final product.
Clains Clains for the following Contracting States: BE, CH DE, DK, FR, GB,
“I'T, LI, NL, SE 40,pbs A catal yst cagp_qgi%t'i on conprising of§ sOr nore G oup
VII1 noble netal (S) on a support wherein the support conprises a zeolite
obt ai fabl e by conP¥cting a starting®¥idype zeolite havinge unit cell size
of less than 24.65 angstrons, a silica to alumna nolar ratio greater than
5, and a sum of alkali and al kaline earth metal content of |less than 0.3
wei ght per cer®istddiatdonsi 51) with at |east one aqueous 45 sol ution
conpri,sing alkali netal ions and/or alkaline earth netal ions under
~condi ti-ons suffi Cilﬁ?t to provide aQZA reased sum of fingje«d kali and
‘al kaline earth nefal content (neasured in terns of gram equival ent wei ght
“per gram of zeoli#8%, which sum of263nal al kali and al kaBthe earth netal
~content is at |eagpyl.5 tinmes -greabgy than the sumof thezal kali and
al kal sne earth netal content of the_starting zeolite (megséjred in ternms of
gram equi val ent V\é%ht per gram of 2980l | te). 50

| 40% 316 o
M so8 342 331
40 608 | 370 359

708 435 408

803 512 493

,,5 903 549 541

993 596 - 583

_ The hydrotreated feed and hydrogen were passed over catalyst B-2 of the instant invention under the

50 conditions listed in the table below for four separate runs yielding products 1, 2, 3 and 4 with the properties

listed in the table below. Product 5 was produced by substituting B-2 with a commercially available
sulphided nickel/molybdenum on alumina catalyst. o
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2. The conposition of claim1 wherein the starting Y-type zeolite has a
unit cell size of less than 24.4 angstrons, preferably |ess than 24.35
angstrons. 3. The-conposition a %Iﬁlsrﬁsdbn claiml1l or 2 wherein the
starting zeolite has a unit cel Size 0 et ween 55 24.2 and 24.3
angstrons, preferably a unit cell size of between 24.22 and 24.28
angstrons. 4. Conposition according to any one of the preceding clains
wherei n the stlable ri@:YPropesrtienloft Satvasted Frbdwet t 0 al unmina nolar ratio

greater than 25, preferaf.o¢ eatp{;%a‘jg@n 351:0319.:: Tﬁlg,ldgc,}Z B{_%rttles of
ct Pro

Sat ur at ed Product. Product Pr oduct

Product 5 1 2 1 3 24 3.3

4 R 5 Operati ng Conditions 10 H2 Rate, NI /kg 660 :

1100 t? 1160 1080 LHSV, hr 1 1.5
0.9 Operating 0.8 0.9 15 Total Press., bar 48.3
48. 3 Condig2oiis 103. 4 48.3 Tenp., [err] 343
3431 343 343 343 20 S & N Content ppmw S

16 13 4 3 5 ppmv N

44 H, Ratgy Nl/kg 659 1100 24 1000 1168 25 ArdfE®ics 30
NVR LHSV, hr ! 645 0.955 1.0 2.2.8 0.5 6

10. 1.7 1.
8. 54535 Torl BER1% 28N a %8 3\ere ot} di ned uRgEr esset®Prdily tné¥<ane
condi ti on%empbut *€t can be 3&é®n that343he use 33 the i ndBant catal4sst results
in a significant decrease in the aromatics content of the final product.
Claims Clainms for the following Contracting States: BE, CH DE DK FR GB,
| T, 241, N, &dECaprent A catalyst conposition conprising one or nore G oup
VI nobI e metal (s) on a support wherein the support conprises a zeolite
obt ai nabl e contacting a arting Y,type zeol,ite having a unit cell size
of | ess tﬂ%fﬁ'yf4 65 angstronzg a siliga to aluniha nol ar ?atio gredter tHhan
5, and a spmw ®&f al kali and #aékaline &&rth nmeta?9 content 26f | ess tédan 0.3

1

wei Q"ht percent (basis nmetal) with at |east one aqueous 45 sol ution
conprising alkali netal ions and/or alkaline earth netal ions under
condi t i onArematdesi ent to provide an increased sumof final alkali and

al kaline earth netal content (neasured in ternms of gram equival ent wei ght
per .gram Qf zeolite), whic um of f al kali, and al kalLi ne e nmet al
contmgnt i t least 1.5 ti ?re greategrgt han th% %um of 5hé al kaaﬁg

al kaline warth netal conteat9of the &®barting keblite (eadsured ih5terns of
gram equi val ent wei ght per gram of zeolite). 50 2. The conposition of claim
1 wherein the starting Y-type zeolite has a unit cell size of |ess than

24. 45 aNQFHddOETS 2 afd Biwveleabtalied eraier éd3artialy4hedangsditions)but iBcan DB @eahligd 0®iuks ON as
cl ai medf theninstdna tavalyist miul@ inegrificant tibugeasé inrthe angmatiesodonteat ohthe fisal product.cel | si ze

of between 55 24.2 and 24.3 angstronms, preferably a unit cell si ze of
bet weelalas 22 and 24.28 angstrons. 4. Conposition according to any one of

t he pr€leies fof thel falloving\Renteacting Blatest: &F{‘FH@EWK’)FﬁeGE:éBIH"t’@» s a silica to

aluM na nolar ratio great er than 25, preferably greater than 35. 19
1. A catalyst composition comprising one or more Group VIIl noble metal(s) on a support wherein the

support comprises a zeolite obtainable by contacting a starting Y-type zeolite having a unit cell size of
less than 24.65 angstroms, a silica to alumina molar ratio greater than 5, and a sum of alkali and
alkaline earth mstal content of less than 0.3 weight percent (basis metal) with at least one aqueous
45 solution comprising alkali metal ions and/or alkaline sarth metal ions under conditions sufficient to
provide an increased sum of final alkali and alkaline earth metal content (measured in terms of gram
equivalent weight per gram of zeolite), which sum of final alkali and alkaline earth metal content is at
least 1.5 times greater than the sum of the alkali and alkaline earth metal content of the starting zeolite
{measured in terms of gram equivalent weight per gram of zeolite).
50
2. The composition of claim 1 wherein the starting Y-type zeolite has a unit cell size of less than 24.4
angstroms, preferably less than 24.35 angstroms.

3. The composition as claimed in claim 1 or 2 wherein the starting zeolite has a unit cell size of between
85 24.2 and 24.3 angstroms, preferably a unit cell size of between 24.22 and 24.28 angstroms.

4. Composition according to any one of the preceding claims wherein the starting Y-type zeolite has a
silica to alumina molar ratio greater than 25, preferably greater than 35.
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5 Corrp05|t|on according to claim4 wherein the startlng Y-t ﬁe zeol i &E rﬂ[

a silicato alumna nolar ratio greater than 50, preferab(Hu iéémﬁw‘

60. 6. Conposition according to amél;,qp@1 e precedi ng
starting Y-type zeolite has an 5 e and al kal i ne earth metal
content of less than 0.15 percent by wei ght preferably | ess than 0.075
percent by weight. 7. Conposition according to any one of the preceding

cl ai ms wherei n thGabdeal?i Pyopendipe ofcBaturatedBrodeess an al kali netal. 10 8.
‘Conposi tion according to ang,gfigeof tPdi‘p,rtececyrggugg ai N oiiet e Nphdificki naI
al ka4 and al kaline earth netal content Is at least 2 tines greater_than-
the alkali and al kaline earthlmetal content of—tBe-startifg-zeoli _
preferably at least 5 times greater than the alkali and al kaline earth
metal content . of ?L' e starting zeolite. 15 9. Conposition according to any
one of the pr%’c? ﬂ’%f clainms wherein the final alkali and al kaline earth
metal is sel eganddtfonsm sodi um potassium and m xtures thereof and its
content fanges from0.1 to 1.4 percent by weight, basis metal. 20 10..
Conmposition of claim9 wherein the alkali and al kaline earth netal is

sodi um and r dhgBates Fg 1 to €608 perdtt by wdPBht, baskléOnetal . 1080
Conposi tion qgmr dmrfd to any oang of the,precediggocl ai ns gMgerei n the

cat al yst. addi conpr 32 bi n sel ected_from group si sting
of - al urr?sna 1} §Frr$§‘r na, aggrﬁ nophotsaghétes {2@ 4 68
silicoal um ndpdmpsprral es, magneXida, titdsd a, zir@6hia, clBs and m3¢t3ur es

t hereof. 12. Conposition according to any one of the preceding clains
V\heLe/;in the Goup Vil noble netal (s) is (are) selected fromthe group

consT st kang ofS_pﬂ_E.Lm.E&mEpal | adi um and m xtures thereof, preferably in an
anount from0.05 to 3 percent by weight of the total catal yst' 30 13.
Conposi tion according to claim/32 wherein the Goup VIII nople netal (Ss)
conprise pl at?¥n? and pal | adi ur?m in a pl numto palladi um ol ar rati‘o
rangi ng fromgpmk §0 1. 0. 14. Cespositiomsaccording@to any @ae of thes.
precedi fig cl ai n6 which has been calcined at a tenperature 35 rangi ng
from[err], preferably 250 * Cto 600 * C. 15. The conposition of claim 14
whi ch has furAxematigsen activated at a tenperature ranging from[err] to
[err]. preferably from[err], in a hydr ogen- cont ai ni ng at nosphere at an
el evategd pressure, pref erably great er than 30 bar., 40 16. A _process, for the
hydr ogenat i orfts hydr ocar bon f &dst ocks® Gont ai ni ﬁgz hydrogéngt abl e 10.4
conponent s angy whi ch have a bai.l9i ng rangs betweem.ferr] whi.th process.
conprises contacting said feedstock a a tenperature rangi ng between
[err]wi.th hydrogen and a catal yst as clainmed in any one of clains 1-15. 45
17. Progess afmdits st weie Sotahed uhder SEsefitRIthé BneCaandifvas, blBINEALa stenthdt 1B IES
bet ween 204 theaisthnddafdlyst rgsud ie b aighijicalicicwens indBdaramndlics inteht of the Rha) p@aEL S
claimed in claim16 or 17 wherein the catal yst has been calcined at a

t enper at ur@amsngi ng 50 from([err] prior to use in the process. 19.
Process asClaimgifeitie fallowingiGentracting Statest BEICHRE, DK\, GRS, WL NLi BBr been
activated at a tenperature ranging fromf[err] preferably from/[err]

hydr ogen- cbnt*afeAYRGCORPRTIOP Ifemerisifg oge) coemerp fHrep VI iy, meta %P%ﬁeﬁ“@ﬂ?ﬁ 'ie@aff'%r
than 30 bar @FH”B‘F °?"EP"5%5'€ Foplity pRtal 'Sc?é§§“ta°9’d9 3 PringosyP ?B?"HE gyt g 'ZBr‘?

of claims 16; elﬁ?lhe earém meta zgoz;gﬂt é?%ss har?f gg' %‘ﬁr pef;%% %Z?; metm;’s rﬂlh aarl 3;:'3::"9228

45 solution comprising alkali metal ions and/or alkaline earth metal ions under conditions sufficient to
provide an increased sum of final alkali and alkaline earth metal content (measured in terms of gram
equivalent weight per gram of zeolite), which sum of final alkali and alkaline earth metal content is at
least 1.5 times greater than the sum of the alkali and alkaline earth metal content of the starting zeolite
(measured in terms of gram equivalent weight per gram of zeolite).

80 '

2. The composition of claim 1 wherein the starting Y-type zeolite has a unit cell size of less than 24.4
angstroms, preferably less than 24.35 angstroms.”

- 3 The composition as claimed in claim 1 or 2 wherein the starting zeolite has a unit cell size of between
- 65 24.2 and 24.3 angstroms, preferably a unit cell size of between 24.22 and 24.28 angstroms.

4. Composition according to any one of the preceding claims wh_erein the starting Y-type zoolite has a
silica to alumina molar ratio greater than 25, preferably greater than 35. _'
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;aronarics and olefins is hydrogenated to produce a product having a boiling '

-range between [err] and [err] whereby said olefins and;a

substantially converted .to sat ur gpepsfghsige saturated ZH'MMFMMHW
* aromatics are converted at least 1n part to acyclics|{w th hydrodraéking
of the feedstock being substantially absent. 21. A process for the conbined
hydr ot r e&t iGegpasitidn hgcdiding endldin Grwheleint tydistatrgnixgs JeoiRgltds acHica ©@umiiamong ratio

ni trogen- redtesiham¥ipreiembly greatertan@@puriti es, aromatics and ol efins and -

whi ch feedstocks have a boiling range betmeen [err] which process

conpfi se&: Composiiar a¢onvging e arfycangl ot the lerecesing didimsswhessirathe statiing ¥itype eqlity has an
feedstock iakalcairaeling @at mefalpptee gblessathien 41 SRament hyeneidhih grofeably| gss tthan 0.075
conpri sing Paroegt By yeight| | rret al sul phide sel ected from nickel, cobalt and

m xt ur es, t er eof and a up VIB netal sul phide sel ected from nol ybdenum
tungst en"a raﬁ? '@ 10" bny onen g E‘Sfpr%‘iﬁﬂg%rcla@ﬁ wherein deppiing Xivrq zeolite

t enper at ur & 'P%{ﬁgﬁaﬁ'ga B8 err] (b) strippi ng gases fromthe product passr ng

(h
| L: gzinut(::t e?.];lc%iéosﬁrsr? o}d.g@% Qd ng o?the ﬁqa ih j?nﬁ claims wFré g%&hfﬁqtali(céhg}{ %Fe :ta ;ﬁl
Bht of the

hydrogen angh@, ?Qﬂé‘ési ﬂn& fhan 8 afkali adn?ﬁ alihd oAl

(d) stri pplzmtegases romthe pro uct passi n secon
produge a final liquid product. 15 22. The process of claim 21 vvherel n the
hydr ogeng. p@oipddhtioR bRERIAG B0 by 44810l hd lpABEding GRS Whdrbi® o FRallakall HY dAdline cdn  The

process of mtaisrsei@Red i Sodium, PRassiifl raA@ AiktuRRtheradk akdf iRSCHMER rdnged Hifh 6.€ €014
st age rangeercént byywaght,tbasi@fletal. 70 bar. Clains for the follow ng Contracting

Stgate: ES 1. Process for the preparation of a catalyst conposition

conpr kosi 19g Composition efsiain Ewbergin Yk lalkalinapl latsaling barh (nw}al BSodium arairarges fipw 0.1 to i ch
process coRpFentsweighthgsimgetehe Group Vi1l netal (s) onto a support

conpri si ng a zeolite obtainable by contacting a starting Y-type zeolite
havi ng allufPrqesiipn aceprdiag & any ©ge; of; thespreceding claigs yhereip e, catglysfiaidiionally somprises na
mol.ar rati 8 R8s eeleciadimm de grpp spnsisling of alminay pllicansilicaralumingn alurainephesphyiasa
cont efft of Sfi@aumpeRhAsehatas. W@?'Ijﬂ? “HB'F(%?PP“(%% pRd igprgs $hesgpt b at | east one
aqueous 0 earth rret al
“ons. und E;i%%ﬁ“’ i r;rf.,f % rr,;rrn%@;'.@ el gt oS
final- al kaliga MEASUTEa IR PR ?’h
equi vgl ent wei ght per gram o h sum of fi naI al kal i and

al kal i nejag @bhpbsiB BcofeB 16 Hlain S2 Q\Iheljeﬁaﬁé G;lou Vil BEbh AR Gomprike IJtrF\ﬁn %hun of -
.the alkali pﬁﬁd’urﬁln@ldtvﬂﬁr?%aﬁd&rumﬂﬁcﬁdr 136 fh§ f?d?r\c iRa st alr?ét)| ngbzeorb It

(measured in terns of gram equival ent wei ght per gram of zeolite). 35 2.
The pr ocws SorapositibraadddrdingVibeang iofle biltRe proéuding BBIME-WhitR Bas B¥dh ickiEindda® adempatature el |
si'ze &f | essagibdieam 20 ¢ tes59SC,Ipsi@ably256f €odobyCcl ess t han 24. 35 angstrons. 3.
The process as clained in claiml1l or 2 wherein the starting zeolite has a-
uni t cel . Thezempdsitioe pirvelam 12 4hizh hasdurihdr Boea agiBétedbatm, torppoadtues abging feonuTEOE C eel |
si ge of bePWeEn pipradly ferel 2007 Qo HHYS; riw res hydggeniconRining exmosalia® bl iam Glevaecany
one of thePrﬁ?sé@eHPfﬂrQb'tP@Pfﬂ’s‘hW?@rbef tn the starting Y-type zeolite has a
silicq m)ar rati o|ghreater t han 2 referably reater than 35.

5. Pr oce .y °%‘1"3tf° ﬁeef’ gé njn %’g lecoppenets gtk o
silica to cavgt qi t b8 Zg‘b r °ss§f§ P3G ‘;%Fge%ﬂder
t han 60. 6cla| g r;,é 3 mpera qﬁ?f‘% SWy b a"f’h pof BB, hydigoep | e FscalYEt & n

the sparting %)9 pe zeo‘9 @ has an al kaI| and al kaline earth netal content

of | ess trhlarlacgs lé cIRRBE TR Y8 WAL the RB&GEAR}ad Rfigos bMAo)2dd (8 aREAGSB! PY

wei ght .  60preferably between 225 and-375°C.

18. Process as claimed in claim 16 or 17 wherein the catalyst has been calcined at a temperature ranging
50 from 200 C to 850 ° C prior to uss in the process.

19. Process as claimed in claim 18 wherein the catalyst has further been activated at a temperature -
ranging from-150° C to 600 °C, preferably from 200°C to 500°C in a hydrogen-containing atmosphere
at an elevated pressure, preferably greater than 30 bar prior to use in the process.

55 '
20. Process according to any one of claims 16-19, wherein a diesel range fuel feedstock containing
' aromatics and olefins is hydrogenated to produce a product having a boiling range between 125°C and
- 425°C whereby said olefins and aromatics are substantially converted to saturates and the saturated
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7. Process according to any one of the preceding clains wh -
starting Y-type zeolite conprises an alkali metal. 8. Pri oc myﬂﬂmmmgi m '
any one of the preceding clains whepq gyoidy8 g4 nal al kali' and al 1 me '
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al kaline earth netal content of the starting zeolite, preferably at least 5
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t he preceding 31‘a‘1"ﬁ°§'“9\/ﬁé‘?'é"r‘rf’°t“ﬁ'es' a“lgf‘}; Vil &;ﬁ‘ﬁg olgcobalh gag
sel ected.from |p Qf‘gé‘ﬁﬁ?ﬂddﬂ’d“res '
al uni nophospha °f ed °" gl;'f

zirconia, clay r&giies%? ST a §v:r r P&cﬁg %‘f\ﬁ' 08 Wil
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sel ected from u&bFnBléQse ?} 'tf% 9 ss ﬁu%@bcoﬁ@ Hr%li?:@gﬂﬁgl ii&uW;ﬁéduct

t her eof 4 prefera an am)un to 3 percent by wei ght
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nobl e et al (®r. conpri se platinum and palladiumin a platinumto palladi um
nolar ratio ranging fromO.1 to 1.0. 14. Process according to any one of

t he, pr eced2anghe pratess oldiain 22 Whérbie the ailydrbgen tpartial IppESKurd in atie sesona atage raegbs dbmess-to 20
t enperature rabgi ng from[err] preferably [err] 15. -The process of claim 14
wherein the catal yst conposition is further activated at a tenperature
rangi ng f réainsdor the followingrGantrgcting St 0RS C to 500 C, in a

hydr ogen-cont ai ni ng at nosphere at an el evated pressure, preferably greater
than 30 bal. Ppasesgdor te ?Péf%@s"'F6?‘”1’%@0'?3?&?%@'@??&@"61‘?"%? ‘iiﬁf?&!&?’ﬂGPP'e metal(s)
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in.any one Ofclkﬁ r@it IOI‘\]S de | § ﬁcu

ntrease
the contact GEIBERAL i ahd ie 3@ iﬁ JNY‘E nfcm
C. 1& Proces g @soit \%g%&inch durfy fiﬁrﬁi li Qhd Fﬂ?#ngtau ﬁteﬁf?st
cal ci ned at  ghsh HIERGM P tho QIKEIPEHA alkGling Barth metd] CoHNE tdrirlg GeshiR) .reuwte.fne Hise
in the procegfam okBivaldtk A6iGH PerdFantdidbdilyl i n cl aim 18 wher ein the catal yst has
further been activated at a tenperature ranging from[err], preferably from
[err] i s a2.hydé @apesss b tiam NI wigreit e 3RRIAY &-tade A0IIE has/ atuaikl cfil 8265 bl IBss than 24.4
pr ef er abl y gragtrens, plefarab@lesh than pt.35angdromeise i n t he process. 40 20. Process
according to any one of clainms 16-19, wherein a diesel range fuel feedstock
corng,ai ni ngd-arfherprogess angiaimer iafclaims1 ors2 wherhinobestartinackeclite iias @it eslizeizp ohiohtrsen 24.2
havi ng a boi [ahh2f-3F pgejeombareierelly 4 9 cell sizgepf petyech 2942 andlA.28 anggramsef | ns and
aromati ¢s are substantially converted to saturates and the saturated
aromatics 4r é’“l?&ﬁﬁ\?@?“f‘%’!ﬂ' 19, £ Qg of the pregpding clais yb E'Pl"’t?s“%"?ﬁ‘m?&?@@r“éﬁﬂﬁ'f‘@ f

t he feedstocI?”B‘E'FHIj'aﬁ@tmgreat%’ﬁ'l?gtzﬁr'i’ﬁ q'y)P’%ﬁf?ég‘ﬁ 21. A process for the

g 8 mj Ia In ﬁ Z_l gy d rP?c}cgsesae[chq o cla| qtr v(\?i'%rem s{;rtmg Y- pg rzggl‘?e Pa% na Llﬁ:g Ctl 3 E\Igr%ma molar - ratio

groater than 50, preferably greater than 60

8. Process according to any one of the preceding claims wherein the starting Y-type zeofite has an alkali
and alkaline earth metal content of less than 0.15 percent by weight, preferably less than 0.075 percent
by weight.

60 :
7. Process according to any one of the preceding claims wherein the starting Y-type zeolite comprises an
alkali metal.

8. Process according to any one of the preceding claims wherein the final alkali-and alkaline earth metal

55 content is at least 2 times greater than the alkali and alkaline earth metal content of the starting zeolite,
preferably at least 5 times greater than the alkali(ne earth) metal content of the starting zeolite.
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21. A process for the combined hydrotreating and hydrogenation of hydrocarbon feedstocks containing.
nitrogen- and sulphur-containing impurities, aromatics and olefins and which feedstocks have a boiling
range between 125° C and 625 * C which process comprises:

50 (a) passing the feedstock to a first stage wherein said feedstock is contacted with hydrogen and a
hydrotreating catalyst comprising a Group VIl metal sulphide selected from nickel, cobalt and
mixtures thereof and a Group VIB metal sulphide selected from molybdenum, tungsten and mixtures
thereof supported on a support at a temperature ranging from 200°C to 425°C,

{b) stripping gases from the product passing from the first stage to produce a liquid product,

66 {c) passing said liquid product to a second stage wherein said liquid product is contacted with
hydrogen and a hydrogenating catalyst as claimed in any one of claims 1-15,
(d) stripping gases from the product passing from the second stage to produce a final liquid product.
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- 86 Bindemittel enthilt. :

12. Zusammensetzung nach einem der vorhergehsnden Anspriiche, wobei das Edelmetall bzw. die
Edelmetalle aus Gruppe VIl aus der Gruppe Platin, Palladium und deren Mischungen, vorzugsweise in
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Anspr Uche, Aromiien zGifiihdeSL SBaei®S Zie atycRsbhevi OVerbindliygan Qiniyesetzt werden, ohne daB es zu

Si i ci undi eexhahswdrigimi Hytiocracking kddrhtver hal t ni s von nehr als 25, vorzugswei se

- von mehr- als 35 besitzt. 5. Verfahren nach Anspruch 4, -wobel der - o
Aus gang2t.eiriabren wom kemiigiprieni HydBitrbatiog wndliHystriecbn Aton rfohienwasserstbif-ERatzstoffen mit

Mbl ver hdl twpls:toﬁomdrmhwefdlham@OVermnﬁwmoyb Aremateneind Qi¢finert Ondorineint Jipdeber,
Vegfahr en reigk aviedheetAS(E und/ @A5nerwobei@®ien Ansprl che, wobei der
Ausgangszeol @tdan Fpataptof °’e‘?’ﬁ tufp pufiifrt. in dRerFigsatasiaft F'\'fé’t’aéﬁq nom fpuf

weni g8r al s qye1grd \ﬁ"f-gg)g’: éﬁg\%‘(ﬁé‘f'@é‘ a@ S ?ﬂgf“ g g’,ﬁd f?b(g?

iﬁséangiifeﬁfﬂf?'ﬂ b EZX o s %ﬁmi o OO Y A TERPRE e o

BSIC V

g]ernd\eloggﬁ;g QB.C 4 é§é l?(m? ret eﬁﬂﬁ%bﬁe ?IlFlvg%hkﬂihiﬁgg&%%uh 35

Aus gangs zeol gyt 3s fms‘él@é PldGsid\Eihe? Sweiten Stufe zuftihrt, in der das filissige Produkt mit Wasserstoff und
einem Hydrierkatalysator nach einem der Ansprliche 1-15 kontaktiert wird und
(d) aus dem aus der zweiten Stufe austretenden Produki Gase abzieht, wodurch ein fillssiges
Endprodukt entsteht.
60
.22, Verfahren nach Anspruch 21, wobei der Wasserstoff-Partlaldruck in belden Stufen im Bereich von 35
bis 100 bar liegt.

_ 23. Verfahren nach Anspruch 22, wobei der Wasserstoff-PartlaIdruck in der zweiten Stufe im Bersich von
85 35 bis 70 bar liegt.
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© ‘bezogen auf das Metall liegt. 10. Verfahren nach Anspruch 9, wobe|

m ndest ens. das 5-fache des (Erd)al kali met al i gehal ts des Ausg
- betr~gt. 9. Verfahren nach einemder vorhergehenden Anspr gm’ \/Igbel das

~ Endal kal i - und -erdal kali metal | . agsolqé 6y483 Kal i umund de ,""m’i -

- ausgew~hlt ist und sein Anteil i'mBereich von 0,1 bis 1,4 Gw. uH”
-AI kal | - Patntansiplidtel limfolgandenNattragastaats ESund in ei nem Anteil von 0,1 b| s 0,8

' -% bezogen auf das Metall vorliegt. 45 11. Verfahren nach ei nem der
. er gelenrsiahremzim Helslatung einérclirdgdekatalieatosausanvtepssizyngshpstehdnd lqusqinemohzy. wehre-
Geﬁﬁpe Al unfemiagfneisen dTragar levfadbrasklpm Reiaimetali bave Egeirmeteles @usrGrupnenYilhvskpigmen das

" Al unophos phistel by |djec Matplienss FHRR Yl e cingritigsr awoRinem Zeslinapiiotingl, der durch
Zi r konoxi d, Konigkfieren eipeg) Aysganaseslitisua eYﬂTyad%‘ FPP‘@@a’Eﬁ"?M@Be M‘?"t“l"’é‘lge'e?'ﬁ Bt .

so 12. Verh me@r?“ %!E‘H‘mé‘i' e e et %@; ‘E '""" |

Edel met al | " ‘i“?e% _'3 TL‘]' e '"er

Pal | adl um u al- CF/‘ka s en g aengem m e li

Gew. - % des §e@ EZE %} ach
h3IR

- Anspruch 12" Iréurar%n%da‘fv

etal é 3
Platin und a|u este%en undln el ne Mﬁg
Pl ati n-Pal | adl uml\/bl verhIItn| s imBereich von 0,1 bis 1,0 vorliegen.
Ver f ahken, Nagbneéi ReM AASSruchOF, HRb& QIBE Rk EhgSHRSIN f/&lh&rTyWﬁlEléi'vhdﬂtarzenengrdse von
Kat al ysat or weaggemaiensel, Zbiagysidde v@hlgarms'léa,la‘parbag.mr i mBereich von 200 * C bis
850. C, vorzugsweise 250 * C bis 600 * C kalziniert wird. 25 EP 0 519
573B1 ‘3. Verfahren nach Anspruch 1 oder 2Cwobel der Aldgangskbolith .ein¥Eidmmhtaesliengife z‘Msslpnnuch
14, wobei d24 unelza&Aevoﬁxlubswaiseeuum@erd@ﬂardé@e;b?saﬂ@h@lﬁ@%@ﬁﬁhog&be| ei ner
Tenperaat ur i m Berei ch von 150-C bis 600 C, vorzugswei se von 200 - C bis 500
C, in ei derVerahyere pachsaingfnf des| vothgrgehendenpinspriche, wetiel der YBhgangszeyiithcyom Y-Typ ein
vor zugswei s@lidyaidiogdAjuminfumoxidrMgierhéitpip wengniehr gs 25 gorzugawdisgiypremely @le pipeRiteter ung
von Kohl envvasserstoff Ei nsat zstof fen, di e hydrierbare Bestandteil e
ent hal t e® é‘?ﬂ' egé] ng&%ér woie},dey Apsgapgszpolit B°'E:Y‘THB o Hiciumdigy¢- MWE’E‘H‘“‘%bel
man déf Ei nSYYsEs yon ?‘ﬂ’e?’“‘l‘@?ﬁ?@?é‘fwmf @yf"ﬁz&h zwi schen 150*C und

400-C m V\?enier o> hadh s “.Qddeb \Jhienge aJn A3 Fu@ﬁ |d§r %ﬁg %éout“ BRRY W} eirton

kont akti ert {591
Kont akt i ertAlk pd et oralt v ZW, Ee‘ bSon weniger als 0,075

SWel se
~ Zwi schgn 22 und > Cliegt. 18. Verfahren nach Anspruch 16 oder 17,
~ Wwobel def, Kadrgihris B4R einbRY d&@ofh@ﬁblﬁhé&'ﬁaﬁrﬁprh&edﬁéﬂeveérfﬂgéaﬁesz&ﬁth ﬁ:'rrﬂ?fryp ein.
‘Tenper at ur AxaiRs&EINHBvon 200 * C bis 850 - kal zi ni ert wurde.

Ver f ahren nach Anspruch 18, vvobel di e wei tere Aktivi erung des Kat aI ysat ors
vor sei nem \Eriaiget hachNeifkdin dvie vbrBsigiebondd® | AnSpriivds, Webisd @sraliiddli- luna ERdaikbibhdgeiat
150*Csbi s 6GrigibdesSions/ Odisz eHpeivee descAllatin uRD Brdalkdlimstallgbithit_des Ausgangedeoliths, vorzugsweise '
wasser st of fiadesiegredes Atfavhs pésdEd)albgimetaligebiits dos Arsganiszealiths betgighei se bei nehr
~als 30 bar erfolgte. 20 20. Verfahren nach einem der AnsprCche 16-19, wobei
el Ei nsét Z¥srigirén eagh einpmrdgt gshergehender) Afspriihel rvplzgeﬁqstﬁrégw-kvruf?@elwmetzluat@u nem
Produkt mi tNaifue Keliginané BerereMisehupagn Seseewdihlf stmdeig M"WZSWP"FW’@P Pdbis Ty Gey--
wodur ¢ di e*ErPeprhaf ftdoMidpit en i m vvesentl i chen zu gesattigten

Ver bi ndu

acycl i scﬁg'noe\'fé d d e eSt %gajﬁben & Erdglﬂ%qgnetglgg?tﬁtgrgsgﬁldageu%gm Anteil von

ZO!
nennensvvertém rocracﬂ s erfahren zum konbi ni ert en

Hydr ot tegqy i gk, EIP'n FRP vof eﬁ&i&krﬁﬂ ok, b biarbkamRleg SISl ie eifiaks der
Sti ckst of? fﬂsf &16£ ﬁckﬁ%gmx.é/eé.w%&.amwfoﬁa&%%@eshegpﬁis N u:.i':-

d efinen U”Hw §dh£\€”ﬂ/l SslridRia, Tidhdxla, ZM%iaeﬂon%?tﬁ@@m’dNW s@%g&gus Ries Bitbe-
(a) den Ei namgbisathgi f ei ner ersten Stufe zufUhrt, in der der |nsatzstoff

mt Wasserstoff und ei nem auf einem Tr~ger auf gebr achten

Hydr Otst eaf.i Vigfatik@i ucly siadnd HeradSergéandon Buibpkiicte, Qiobed HastEtRintdkall lbek. dm(]ﬁdaa{etaue aus
Gruppe VIl aus der Gruppe Platin, Palladium und deren Mlschungen, vorzugsweise in einer Menge von
0,05 bis 3 Gew.-% des Gesamtkatalysators ausgew&hit ist bzw. sind.

13. Verfahren nach Anspruch 12, wobei das Edelmetall bzw. die Edelmetaile aus Gruppe VIil aus Platin und
56 Palladium bestehen und in einem Platin-Palladium-Molverh&ltnis im Bereich von 0,1 bis 1,0 vorlisgen.

14. Verfahren nach einem der vorhergehenden Anspriiche, wobei die Katalysatorzusammensetzung bei
- einer Temperatur im Bereich von 200 C bis 850 ° C, vorzugsweise 250 °C bis 600 ° G kalziniert wird.
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und deren M schungen ausgewdhlten Metall's aus G uppe

‘eines aus Ml ybdin, Wlframund deren M schungen ausgevvd ,m’mg"mmlz”tm,
~Gruppe VIB bei einer ‘Tenperatur igp Bgifsmpion 200- C bi s

kontaktiert wird, 35 (b) aus dem aus der ersten Stufe austretenden
‘Produkt Gase abzr eht, wobei ein fl Ossiges Produkt entsteht, (c) das

flissi ge1g2reatién rﬁbmm’sprzmﬁilt, @bboebiiv iveitere AKtkI6rting den Kalalysatiaesaiimesssizgre Hor ek t
‘mt \WAsser Stembératumnich Bargiehmohiyiad 102bik 800a ICy smdugswelsagén 2I0ne isdie0 ° Qhirsgineodassert - 15
~kontakt'i er tstofhattigeni Athogrdhjire deiseridiblemelrack derzugsweisd lesh metrais$i0 dersriplgt enden Pr.odukt
‘Gase~abzi eht, wodurch ein fl Ussiges 40 Endpr odukt entsteht. 22.

Ver f ate eme. rladthrehnzslp Hidriaruid yonvigsblenwagssrstofizinsatesiaffer fdiepiyeiarkereiBestapdteily epWbriisa

'St uf en i m Bed @inerhSigdshersish pkisshar0tR51E und $284 £ aubysiseny wobgbman,anipspizastelf behel fuch
22, wobei dempeatys i Sprgich zpisehen J60T G end A Gepit Wastersialf usd ainem; KRalsAiRy BaTh v on
35 bis 70 pinem deetyrsprickaislidreaditbns Revendi catlons pour Ies Et at s |
contract ants sul van '
conposfti 'ﬁn yegalyen v zwgsgﬁ GE%QE ng%’g%"egg %ﬂﬁap%?"r iy %ere'n‘t:btzavbs)% GH?E? "éu4ogjrtie;upa

Vill sur °‘§Hﬁ?ﬁ8’ nprend une zeolite pouvant 8tre

obt enue 9@ rVeWahsree %ch Rr(t)s% hu36 e Sael 37 %éfé? labit l@at%n}t QRALdnef Eis¥R fn derVéHahrol B&

di nensi on %\J FQ& rPJoB%o angstrons, un rapport
nolairg d I'ce a um ne sup6r| eur & 5 et une somme des teneurs en
mbt aux al|§ a\t’dﬁ%enenacﬁﬂnsﬁﬁgl@w( wobsi die weittteCAKkiVidIATGl8E kitslyealdR vBdeinom Eisélz i3 dpaUT
cent en poiHadr&Abs WiRe TeMpdiariraiX Ber@Me Gond Y500 BRS 6007 €, ShighveRd \dA LPBOISE bis
conprenant ghesc,iinéifer @ssBiRiofMiligen Ambsphiie Béi leMBhtele Prick) verzdewaitdetb@Unshr als 30 bar

al gqal,i no-t egriotex dans des conditions suffisantes pour donner une sonme
accrueodes teneurs finales en nmetaux alcalins et alcalino-terreux (mesurees
en 6qui vab.evrishrgr savhreemaler rsprichs 1Bl 928k air Finsazalglh et aomaenendielalinhadigem £p
0 519 573 HBlieselkrafistoff zu einem Produkt mit sinpm |Sigdgbetsich1zyischen 1250 undef2B (/6 bydries Mirds en
met aux al cavddush die Ql¢fienuncharomelen i weseatichan 2tharsiiigtan Yorbipduagen ie diecaqpatiglen) o
somme des tApEIPTS Zwpindest teiiweisg) wuapsyRischep Veringhnaen.-umgpselzt rersien.| 9ng £I88 jef Ude
depar t%( nes'?ff‘@%weétﬂmé’hﬁfP‘?faqk@%f‘%“m‘gramres par grame de 260I ite). 5 2. La

_conposrtron selon | a revendrc t on 1 de
separt 2 inie AT SO m‘%zé;:%urtf i fodit i ol
de pr6f drenté’ Wlsch :Eé 9 n3 NpOoS| t | on se

revendj cati G lga ﬁﬁ%rn 6ﬂld cﬁer ﬁﬁsa%ﬂﬁlmrt Waskﬂ?ﬁofﬂln%mﬁh%\‘ des
cel lul'es uni t#” %\eﬁ Q%éﬁfcht@ﬁ' 1oia lyédtor 8 Bflerh 'SAIRE einte add! REHYI, Wasdh
entre 24,22 ghy 4éterrMistid lébewahrtérf &Ers als GrnBEPMBUIE loMBrm SAK®Binds € Molybdsn,
‘quel conque degoitdaY GRdbdr Mﬁﬂﬁnﬁn%%ﬁﬁﬂlﬁﬁ MeﬁW&s'@ﬁwaNlE bbideinet TbinpeRattaimt Yy pe
Y de d~part  aserithvasiuor & bRBLSHO kndidiett @irgi | i ce a | ' al umine superieur a 25,
‘de preger €NC gb)Sdip Wbrh Qs dét edston Stiffe austretbiaIsP ORXikt Gasesabkiotit, Wabelr ey Blssipasaitrodukt 4,
dans’ | aquel | ents@hizeol ite de type Y de depart a-un rapport nolaire de |la-
silice A |' al(das#ussige Brotwkt sinet zi@ten SwefopuiBhirg incder dasSiiipaigei Reeduktanib\§assgstoff und
Congsi ti on slewrHydtiadmiblysue nedvringe ddesnspdcheridisdantpigerswitusdedent es, dans

| aquel | e | a Zdlohist demdeust JeseczwitageStefe mutietepdenrfioduisn@ere abrehtevedyieh Ain Hispiges et
al cal i490- t er rEndroqukt afisies de 0, 15 pour cent en poids, de 20 pr ef 6rence
noi ns de 0,075 pour cent on p uel conqyle
des reverfdi K%ﬁat"B'hga PSR R e§°b°u%eﬁé"’ﬁ%t&%rﬁa@a'f’%tqi'ag’r”%&a8" t’t‘/gs""?" H°é'q‘%
d6part corrp?'én?? RFh¥Et al  al cal i n 25 8 Conposition selon |'une quel conque
des reyend sérratrgrﬁacn %gp‘%\st%%eé ool P Hveb Rt Pafiabilod f16H el S 1 BB A

al calins “es ? que T'a teneur en nmetaux alcalins de
la z~olite dse depart de preference au noins 5 fois plus forte gque la
teneur ergaiBididatiosd Calins de la z~olite de depart.

Revendications pour les Etats contractants suivants : BE, CH, DE, DK, FR, GB, IT, LI, NL, SE
50
1. Une composition catalytique comprenant un ou plusieurs métaux nobles du groupe Vil sur le support,
oli le support comprend une zéolite pouvant étre obtenue par mise en contact d'une zéolite de départ
du type Y ayant une dimension des cellules unitaires de moins de 24,65 angstréms, un rapport molaire
de la silice & Ialumine supérieur & 5 et une somme des teneurs en métaux alcalins et en métaux
65 alcalino-terreux de moins de 0,3 pour cent en poids (calculée en métaux) avec au moins une solution
aqueuse comprenant des ions de métaux alcalins et/ou des ions de métaux alcalino-terreux dans des
conditions suffisantes pour donner une somme accrue des teneurs finales en métaux alcalins et
alcalino-terreux (mesurées en équivalents-grammes par gramme de zéolite), laquelle somme des
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9. Conposition selon |'une quel conque des revendications prec~dentes, dans
l aquel l'e 1e metal alcalin final 30 est chaisi par mJJ“Emmglwulllﬂu L o
pot assium et |eurs nBl anges et sa nqCONPri se et t our
cent en poids, calculde en netal-. Efgra%ggr??)%?tion sel-on Iacre\Eenﬁli cati'on 9,

-dans ‘laquelle le metal alcalin est du sodiumet est pr4sent a raison deo -
0,1 a 0,8 pohowskHalesBn MBasISalcaid of Abdikd-1Bidux @5t alBiofs 1,538s dubéricUmripia Sorhine des
sel on |' une gH&S on Gritaul Bifcaline Vet rithihotdrons dep Ik alite rub edépart] fmesuriSes) ere [Stievalepts-

catat yseur cgpmespergramaiside@salite).| i ant choi si dans | e groupe constitue par

| " abmnine, la silice, la silice-alunine, |es alum nophosphates, les
si-l i coalk urd. nopbmwpsitinesion laevendjcrbien b dans 'lagus/ielda zfelite e ipe Y de slépartacip gimengien
argil es et | dexrcslulgs|unitijessde mainsdp 24.4engstams Hopréenesnains Ja 48R, 1986 Mfue des
revendi cati ons prec6dentes, dans laquelle |le ou | es nbtaux nobl es du groupe
Vil sont cholspempgsiien selen & wgvgseicaliom op FLFB"ﬁo'aﬁ_!ue!'ee'éﬁP%fyﬁ pedoppria %’? %@gﬁ?&dﬁ

| eurs mel angediules)snisiress omerieeenia 42 ¢h 843 @aEsTT e dA PP USe 8% et Ceft 2B
poi ds p#r raPpP®ft au catal yseur total. 45 13. Conposition selon |la

revendi catjon 12, dan I,acLueI le le . ou |le pfgg éd@nﬂ&' hs hHudib B SliteVde pe Y
conpr ennerlt §AMBisien gelondpne gyl 'I’ea‘?ﬁs reve.gf?ca'o anpat uﬁq 1 1 ne
au pal | adi um*®8 Fé‘"éﬂ‘f{’?ﬂe@?@%ggas_ 'cgm s'%ﬂ?el%. r{&onpoélet'?}%n@gctrgl%gn (Iauréﬁ?

quel congue, des, r exendii 63l [0 SRR § SARN:G I Ledie b &/p6 & i dBE LunttBbort molaire
temper af'ur® o nké&ré?xﬂﬁiﬁeesuggﬁur*aﬁ Eéprgrggﬁcegupéqs‘urare@.f ~rence entre 2500 C et
600 * C. 15. La conposition selon [a revendication 14 qui de plus a 6t6
activee a giN@okhBstih sdida MBnccRIERSMGEE IR NéveRtichidA® pfécdiontéd) Bank Jagtie [ Bbity dentged Y
entye 200 C @b ¢dRRQ Uno tdhait Bn WidGuabIBansIN Alicains-anbwrdamboindele 10,18 por ogrd en B@ds, de
no \E“una, pr e pesidedhcE meeas 0,078 ppirebe e pdds. supbri eure a 30 bars. 16. Un
procede pour |'hydrogenation de charges de d6part hydrocarbon6es contenant
‘des conposanttemhysilion gatandbhegquelsenqggrifiesaerendigations peedrdgntps dens dasuelie il 7alite doiPa Y s
entre 125 C @b dé@B c@pprbmignanéighplcalinds 27 | 1lel|1111) 111 i*1211 [1K111 11
111 *C L M S* EP 0519 573B111 conprend la nmise en contact de la
char ge @e 86 Samposifion seion kup ayeloprave depipianications Rrpagdeniss, qansjaaupliela tge&%@cge or

| ' hydr ogene @nétayy alcalipnpsy 3 (Ping & faisyplys f eq“QL'?etP’i‘?H %’U’Eetﬂ:é@c?'?\s/ I i’f 3;1 part,
1-1.5. 17. prs@difeneepynonsD foisplup iprte e 1 fpiaus on Begwe iy 8P 14 250N 1f";l'{']ure de

contact esf conprise entre 200 C et 400 ¢. .de nreferencs Sk % icalify fifid
7o g R e e
a:\'/_e_iht' son uti |rsc§'(tn:ti oﬁblg%ﬁs u?ée%BrgggdG. 10 19. Proc6d6 selon la _

revendi cat §RokBesitldd Rsiond BeRhditdor’ aildahy RGidlle B Rétal GithinCesE HE seiin Witoskpigsiat 2

tenperature GHEEAded8 20} podr denben’polds,Bh cBililanten Mialpr 6f erence entre 200 C et
'5Q0 * Cglans une atnosphere contenant de |'hydrogbne a une pression 6l evee,

‘de pr df 61 ef; CoRipbuRioh Gddlof 1ane3 Qudkdhidue 868 Nbvendicatiotsi précsadrites dahanisquisie [or cataba@ir
'i5 20. Procedamprehdéh dutrdDe lidnticHosdugsile gebepe copstituddhiactaumingsla sifice] B siickaaleminez igsel
uneichar ge dedippiicspraneléd siicdalgrinvphdsphiates.da waprésie.diexyde dntitana, ildotireeneples prgiles
not eur s Di esadt legomiélangast des conposes aronmati ques et des ol 6fines est

hydr ogeme-e pour donner un produit ayant un intervalle d 6bulljtion cong)ri S
Lo o & e o P oot ORI MR e
substanti el | At oY r9EAYRY Bt |es 0S5~

aromat i ques <BYITNPRSs de perence daos 8?@%%%%%%3”68?@@”@% p%é?ﬁ%%&"sc%seur

acycl i ques, It°tﬁ'ydrocraquage de la charge de d6part 6tant substantiellenent

absent e.® " _ “mé bles d upe VIl
_ 13. Composition selon la revendication 12, dans laquelie le ou les meétaux nobles du groupe
comprennent du platine et du palladium dans un rapport molaire du platine au palladium compris entre
0,1et1,0. : ' '

50 14. Composition selon I'une quelconque des revendications  précédentes qui a 66 calcinée a une
température comprise entre 200°C et 850 ° C, de préférence entre 250 ° C et 600 °C.

15. La composition selon la revendication 14 qui de plus a été activée 2 une température comprise ent[e
150° C et 800°C, de préférence entre 200 °C et 500 ° C, dans une atmosphére contenant de I'hydroge-
66 ne A une pression élevée, de préfére_nce supérieure 2 30 bars.

16. Un procédé pour I'hydrogénation de charges de départ hydrocarbonées contenant des composants
hydrogénables et qui ont un intervalle d'ébullition compris entre 125°C et 625°C, lequel procéds
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21. Un proc6d6 pour |'hydrotraitenent et hydrogdnatlgﬂ"mmﬂm mum
-charges de depart hydrocarbon es cont'enant des i npuret

| *azote et du soufre, des conposg goamgrﬁﬁbques et des ol effnes, "ced charges
~de départ ayant un intervalle d' ebullition conpris entre 125eC et 625 C,
”Joquel procede 25. conprend: (a) |e passage de.|la charge de depart .a un
prem er 6t egeprahens nisecunedongetdeda chegegde dipadl-2pame tlergtaturd s@nprise eroet18CtC avec

‘de I hydr 0¢an6 agdc derthyirgiiieys enicatalyshy delot luaé queiventue desiipweadicationsdriSsul fure

~-d"un, metal du groupe Vill choisi parm le nickel, le cobalt et leurs
mEFhgest7e Progied seibrf lamevertiaationrt8t dens aushladermrératraiatoniact iestrampiise loatre 90 B abne,
A et uhgst b Et dd regifrencrenteerRFE LC f-3Fp e sur un support a 30 une- - o

tenmperature conprise entre 20 * C et 425 é% Ie strip g des gaz du
produi t BoPPsi salgn ja reyandiatien 18 eu 4f. |dﬁ"3déq“6()'ﬁr? lyseHr % £ Al Suaa itwéfatdfs
“passage de®¥WPER YUY GYEOIE 3 a"h??“é’&'t?’t‘ﬂ‘?ﬂ ﬂlsébw dhs quuel | e produit
I id t act

d ﬂid’r"ﬁdéh%;ﬁsés%éﬁﬁiﬁ e o an:"z-é:'""%g;::
(d) le strify 4 &He &éﬁstong ‘i’élérén%g%ﬂ nLt: Qesoogé#, (ﬁ"
prodult Iig P’ % roceds ser on a revend cation ans Tequel
| a pression partlelgﬁ ydrogene dans | es deux 6tages est conprise entre

35 etys1003, PRbdus sbibh 1#d quéa&nme%@fkeen%h&ns {é19, 818 Mdisdl @hd GNargd 2o UM to@mme! | a
Pressi on padnkiritenanelddaydmbeies shanmotbts DRSS REniHaRURs Qohpossy MbrhiGues 1tk bes 35
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. de 24, 4 Bnbsprooddé, selde Ip revendicetion 21 sns isqueliéa OrassRB pamgbt ¢'landepger@ dane legrdswede

-se\l..pn' lar @pieamprisa ontra g op 109:hess. | equel la zeolite de depart a une

di mensi on des cellules 5 unitaires conprise entre 24,2 et 24,3

angst‘f"orﬁ?‘ Ley gropfid rsalo ffc Bveoricstion 23 dons laquebla prassigr petefip Aty drognesfigss i sesenchn
une quel &8 WgsW%%ﬁﬁ?tggP?rﬁns precedentes, dans |equel la z6olite de

typeY ge LU nodll vkl g IaS|I|ceaIalumnesup6r|eur&
25, de gFrFeé' eJr?%aﬁg'és %wré g‘p"r";rg s" va'ﬁ § Procede selon | a revendication 4,
dans lseqpebmtajezpﬁal th L@pgﬁ.oa ¥R ﬁ%ﬁ@ﬁ&lg igffo w?npﬁem% bu Hm.éur; étg\l% o s
silice a | g@bidifeNfn SRR SdgpbH, pfd dﬁleﬁ BSeSe Bl 36 ekt o |su
sel on | ungypdbtebsriphumshd ﬂ@%ﬂut@‘b@tﬂﬂﬁt%ﬁ& bRt raﬁ REHE O BohtacCiE 601 d6p rfadu
zeol i te detbyRQyaht G HRGBIEA ded cdifds URRRSE deBRbi¥RIb 285 &Ig@tﬂﬁrﬂsné;n rﬁéport molaire de
al cal i no- t RriRe!X relEmiA®bupsriclea 8 ol inoROMe @B ondaR dAhEREX aklind 5t alcalinoRérBlEaENCE
noi NSspde Omidind dp @B péifItbntedh Pulisd@n calculant en métaux) avec au moins une solution agueuse
comprenant des ions de métaux alcalins et/ou des ions de métaux alcalino-terreux dans des conditions
suffisantes pour fournir une somme accrue des teneurs finales en métaux alcalins et alcalino-terreux .
- (mesurées en équivalents-grammes par gramme de zéolite), laquelle somme des teneurs finales en
métaux alcalins et alcalino-terreux est au moins 1,5 fois plus grande que la somme des teneurs en
55 métaux alcalins et alcalino-terreux de la zéolite de départ (mesurées en équivalents-grammes par
gramme de zéolite).
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7. Proced6 selon |'une quel conque des revend| cations mﬁ

| oquel la z6olite de type Y de depart conprend un nbt 1" mtlm”uumﬂl
Proced6 selon |une quel conque des gpyaiigisgqighons precédent@es déns®l equel
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plus forte que la teneur en mtaux alcalins et alcalino-terreux de |la
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terrper ur e ?‘Eﬂ’r??gt par Retasgium Bt leyrseinoes %tr?f’tr S9f@ ralgone
500' C, dens®Une p°“'°°'5t°?rﬂ %ﬁ%?%a gﬂ‘gﬁ‘{’ de P hydrogbne a une pressi on
el evee, delo pﬁr@ééﬁé@ Ha ﬁa%’r%fc foH ' edaﬁs % rn’?é'cal ;I alin ul%fc% %@re ol Ie sodlum et est

| " hydr ogdnat b @@nGerais ﬁﬁ ﬁp @é‘% ? 'B(t

conposagt s hydrogenables et qU| ont un |nterva e bullltlon conprls

entre 1254¢ @bcdad SelorGiund Qeidhqus’des RAShdTRS ﬁ@étdbrﬁesnha?lg 16300l GePEMkRSbur d6mpréhd
charge de degabiitreduniMént {ROBICdaRs US QroupsTRbAsEEE QB FAurdif) 14 sie, 3D silice-alshiid, Jes
avec de |' hysiinigipRespRiites)iiBs SiidoBlifepHEsphatdsPla rhaghtid®, !Wﬁiecdél’tﬁﬂdﬁ 146l @ifcone, les argiles
revendi cat i ostdeuds-rddlangds/. Procedd sel on ia revendication 16, dans |oquel |a
tenperasure de contact est conprise entre 200 C et 400 C, de pr6ference
entre 225 12. Rogidé 8aidh PuneCqueROnque dBsPre@enBitBions7Bécéddntes, dans lequel e ou lesgnétdux nifles’ S
* 18. Procedd greups Yl sen ehoisin dansde provpelcnsiwé pa, le diatine. Ib pajladitm leblewra mélaggseide a
6t 8%cal ci ne Héférﬁ@cet@nﬁamﬁlmt@é eapppite ire 8196 ob3 PO cont@n PPIdBBY raPPOIt Ay Satelysewn
utilisation 9%hs le proced6 19. Procede selon | a revendi cation 18, dans

Lodue! Jeg 8k ot STk By *Pef‘%rdé dealle Pgﬁemgta“ s & igouoo U comeretrat s °°
taHtpaEg'u'i" dﬁysd’f'éﬁ')@ﬂ molaiff &y R %‘l k8 d'"WI cg(?B"s 9(5'59 &t ence

at mosphere cot'f'eﬁ
sup rieur 4. aPrg’& ?@5!&1 Ay %nélcoﬁ&g Le! qil%%&doﬂ d&?\r ?%93‘? co%\o osition cgtapt-
sel on | une G'J’ COlSHE » éternep\ér‘aﬂ, ﬁ%o ol %g '“%\6 '
depart bowl 08hE, ans I nterva Ie des conbusti S pour rm eurs
D esel qui contlent des corrposes aromat i ques et des ol efi nes est hydrog6n6e
pour donnas. W preusaslskicn 1RNIEHicton HNHME Veabdi B cdmBlditbh tdidhBRueCdNBN dufre Bdtilden ndS- C

et température comprise entre 150°C et 600°C, de préférence entre 200°C ‘ot 500°C, dans une
50 atmosphére contenant de I'hydrogéne & une pression élevée, de préférence supérieure & 30 bars.

16. Un procédé pour I'hydrogénation de charges de départ hydrocarbonées contenant des composants
hydrogénables et qui ont un intervalle d'ébullition compris entre 125°C et 625°C, lequel procédé
comprend la mise en contact de la charge de départ & une température comprise entre 150°C et

85 " 400°C avec de I'hydrogé&ne et un catalyseur selon 'une quelconque des revendications 1-15.

17. Procédé selon la revendication 16; dans lequel la température de contact est comprise entre 200°C et
400° C, de préférence entre 225°C et 375°C.
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425 -C dans |l equel les ol6fines et | es conpos6s aro | _
‘substantiellenment transfornes en conpos~$ Satur6s ;Elllﬂﬁmclmﬂﬂﬂsﬂ IIII :
aromati ques satures sont transfogpfssi@lygRiNs en parii e en cenpeses .
acycliques, 1'hydrocraquage de Ia charge de d~part etant substantiellenent
~absent. 7 5 21. Un proced6 pour- |'hydrotraitenment et |'hydrog6nation

conbi nestéd@roctriérsglos ladevahdipation 1$1yui focanblendbls ciytesnaké wiché Rnpa tetpdsture
cont enant danpriseaentre @0GC dﬂSfE@LWmWnd@ga@omsﬁgoadématlques et des
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est mse ef? ?ﬂtaf’et'h&ﬁ'f$ @ gne | RiGASIgR Eleutes do prPtererce, surdHeHre §' I bRrp et &

conpr enant “HiFEYET Feng focPr met aI du gr oupe Vi | I ch0| Si parm Ie ni ckel , Ie

: cobal tl% IP c%da nges eotn u rev ndcatl
parmi | € fre{nx e s “Eie‘ﬁg .
une  t Enpér fitlo§ ot PR .Sg tn ro |t u in

des gaz dU4 -8hd 1eq e@ éfl d?le% ?é? és o
| i quide, (g mdo@éspmgﬁ 18€ cbrfpobdsC&tbtha lqudsoéd{u s@nt%nﬁ@rﬁt@@ gﬁc@rgeen IneqU6|

e produit cdhddtds @Ycﬁﬁfes FhyirdeRqea bdalchdiyede dfarl etmglrbagha%m%ﬁt abdbnc at aI yseur
-d" hydfsogenation selon |'une quel'conque des revendi- cations 1-15, (d) le
stri ppaga. s proged pdur IByd@6tidmenDéitrapiogBrbticrecaibiéHia@RrgROuN dghev mR¥ockBor@édui t
| i qui de. fi pavkenard Aelithpurbiés Pun@aant Ge B26t0 Bt ducsotfey GedctiompdsEDaroRdtiqoaes ddsalgfiads, | a
pressi on pesst dhedgbsededtépyrt eyagiouncinteaslle diébuallitide omsit aotes128 ST eCERIPC, leqmelamdcédd 35

et\, 100 barsemi@@d:Le proc~d6 selon |a revendication 22 dans lequel |a

pr ess#on par (@) lelpessagh deyldchaygmee dinart 2 |up peamiian $thg® Bans lequeltcgliecharge de siépart est

entre 35 et mige pypontact ayee dpg'hgdyogdre etqun catalyseur d'hydrotraitement comprenant un sulfure d'un
métal du groupe VNI choisi parmi le nickel, le cobalt et leurs mélanges et un sulfure d'un métal du

groupe VIB choisi parmi le molybdéne, le tungsténe et leurs mélanges déposés sur un support a
une température comprise entre 20°*C et 425°C, '

26 (b) le strippage des gaz du produit sortant du premier étage afin de donner un produit liquide,
(c) le passage de ce produit liquide & un second étage dans lequel le produit liquide est mis en
contact avec de I'hydrogéne et un catalyseur d'hydrogénation selon I'une quelconque des revendi-
cations 1-15,
{d) Is strippage des gaz du produit sortant du second étage pour donner un produit liquide final.
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" 22. Le procédé selon la revendication 21 dans lequel la pression partielle d'hydrogéne dans les deux
" étages est comprlse entre 35 et 100 bars.

23. Le procédé selon la revendlcatlon 22 dans quuel la pression partielle d'hydrogéne dans le second
.85 étage est comprise entre 35 et 70. bars.. .
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