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for one hour. The resyl.ting ca st contained 4,8 w.% of boron oxide,
11,2 w. % of Tﬂ%%‘ﬂ%&?ﬂ‘ﬁ#ﬁ %g(?eastf"jvé . % of ni ckel oxi de, and 33,4 wt. % of
silica, the remai nder of the catalyst—being made g of alumna. 55 The
surface,area of the obtained cat aeqmtrawmrme folri® thb be 301 n2/ g, the pore
vol ume, as determ ned by ner curjyHpriesswe fhaor w® 0,58 nl/g. The average
pore di aneter was determ ned to B@"Ta@(w %2 A320the pore vol ume of pores
havi ng a di aneter greater than Steﬂpﬂ?ﬁ”eé'@ 'berﬁ?? 0,54 m/g and that of
pores with a diameter greater tlhismroseue (ifiestibg 4 being 0,027 m/g. 4
EP 0 51% 300 Bl Exanple 2 Testing 5 Catal yst A of Exanple 1 was tested
i N an i sot heMhsfblioging edsultsimete adaimbdfrom twvg téb80 M of catal yst diluted with
backm xi ng. (A de Bruyn, 6th International Congress on Catal ysis, London

(1976), p. 951.) Prfor to 1ts ntrod r cat al yst
was dried at [err] Her—enre—hour—Fhe—jweigH ||(§§§£b) e ﬁgﬁk‘@i@' yst after
being dfied at this MW&"ESGWG was 6 8 10 9he fcat9dl ygt @&s presul phi ded
in the reactor with efigmts?qenaé'ml ched d| rre?’nyl di &l phyi d&1 acfording to
géreral |y accepted [pf I?PEH(F?' R fle cPé’t o¢k B&ed| was Kuwait
vacuum gas oil anal ér '8"‘ ity 1o Gf - 5 76 | sul phur
2,9 wt.%nitrogen 900- 1000 ppm density ([err]) 0, 900 kg/|

5% BP (KSTM Thel®@yersion teeC24miti3ds BingdASTM 1 160) [err] 20
95% BP (ASTM 1160) [err] The testing conditions were as follows: feeding

rate (m/HEF ORY(fByr] pressure (bar) 50
wherein
D = fraction of C24-minus in product
B = fraction of C24-minus in feed
C24-minus = hydrocarbons having a boiling point below that of n-C24 paraffin (= 392°C), deter-

mined by means of gas chromatography (ASTM D-2887).

50 The selectivity to C11-C24 is defined as:

[100.0¢-Y)IX,
wherein
55 X = C24-minus conversion
Y = C11-minus conversion,

with C11-minus and the C11-minus conversion being determined in a manner analogous to that of the C24-
minus and C24-minus conversion determinations, respectively.



[err] il ratio ([err]) 320 tenperature ( C) test | 390 tenperature ( O
test 11 407 30 The follow ng results were obtainéd fromtwo tests: Test |

([err]) Test 11(407 C) 36 EP 0 517 300 B1 % desul phuri sati on 99
99 99 " 99 % denitrogenation 89 91 87

91 % conversion to C24-m nus 38 36 52 52 % selectivity
to C 1 - Cpmparatiyg Example 3 g7 78 76 The conversion to C24-minus is
defined as: X = (D-B)/(1-B), wherein 45 D = fraction of

rg)arative catalyst B _ fraction of %2 nus

{Hep 605 30857%) wap e ORGenT S3dp g o el
' i1 T (J . o 1= f =
i ﬁﬁ °g§&%sﬁ A (. 02% g, Sy %a%s% o o
| 8cti Vicg - rical r;il an 1.I mm%m ameter and, a ﬁ_ rélﬁg I ; h uést'él ne dates were
S€ . C Iglnédom r at 6herésa_t Coné Rour. ) .o .
C24-m NUSrR& QhldeaSkilidatds next weret ?eg}rﬂébswﬁl% JeobiCdlutiol dr niflg'ﬂitra'té.nﬂ%% dﬁ&% he
CLL - i Nfiod £ Cieaduhly RaloiGh 4 8ECTTbr LG houk The FERHIANG cai@)a oSHAMSS 4loGutodatnickd L e
C24- mMyN%iad s Wi oFinbiitRiefini \ide 338 Wt SEdt SAiE. AHalidr MdFemdirBPRs mad& Ly of alimina. EP O
517 300 Hhe SRRANEH df HR obRbEomparativ SRAYsABIWaS f0kd 15 BIBAN g 48 tedorlviiEie, Bs 1050
g of al urfelmnineli @y nercah), FelEsimeRY, vaslD5E AN Th avdiide Pord iaBtby W RBieRMIRbYIt61Be 7,8
powder . hén (FdA)S thelpore Qolme UipoRs Aslihg G diaBiofigrodterantn 3/8IaLSE A) teing ;53 mugrarticthdt L O
= 159% . TDheoresasit latdiamgtengradiar tian 2616 nis kaap dfbding 06057 mgy| i ndri cal extrudates of
1.5 mmsin dianeter and, after drying at [err] for 20 hours, the extrudates
were cal Jestiegl in an air atnosphere at [err] for one hour. The cal ci ned
extrudates next were inpregnated with an aqueous sol ution of nickel
ni Mat e t heompagtivecetaly & was fastgd undgr eonditiony) dantical yit hoseigiveriin &xanRia 2] f or one
hour. Th&he toliqyingrefyltsvaraebfained FRtwte®s 4, 0 wt. % of nickel 10 oxide, 11,5
wt . % o nol ybdenum_oxi %of silica, and for the repminder was
made up of al umi nj. The surface ared ofestigo0eby ail nedestwEpaiatifve catal yst B
was found to be 3 ferri .d.ltl|(j [hepreé/oiun a3 dgrermned 1y nercury
porosi metry, was 0, gsfm *%%he ave age, p re%ﬂi arﬂnatgé whs et grm ned to be
it

Sbh
hée eni tion h di A h 3 6
7,8 ngg5(78 A), the pole g 5 B Rl P €5 ing afdi gheter gredter than 3,
nm (36 A) being O sdldchi 1 t° of r thla ¢4 anpt grleater than
. Gy B I3aT of Ror anpt efg
20,0 nm (200 A) bé+Hrg—+-05+—+g—tb—Fest 2 yst B was
tested under conditions identical with those given in Exanple 2. The
fol | ovi ng rEEUAP® Fameionishey ek it aditon (p nometed: conriphs faifot AP ol |
(407 Gy dnventien s 'ﬁ'f’?'% Broyi improved demlg:?;enatlon and gﬁproved desulglgmsatu in col rigan with
deni trog Matalyst B. As? unexpected 4 e very hing felectivity to gﬂid(ﬂ distillates (C11-C24). %
CONnversi h&ugh ag!? le rﬂsﬁlﬁ? seleggpl is known %decrease as ﬁnversion increages, it was found that when
use is made of the catalyst according to the invention, there is obtained, with increased conversion, at least
the same selectivity.
The next Examples show that similar advantages are obtained when using catalysts according to the
invention which contain cobalt instead of nickel as the Group VIil metal component.

C24- i nus i IRy
= hydrocar b‘&%
Lerg])? Bl

=

=4 TOI

Ly
~ Example 4

Preparation of catalyst C according to the invention

A boron acid-containing solution was prepared by dissolving 904 g of HzBOs in a mixture of 641 g of a
65%-nitric acid solution and 14 000 ml of water at temperature of 70*C.
Meanwhile, 9080 g of aluminium oxide hydroxide (boehmite; LOI = 25,7%) were mixed with 2170 ¢ of
molybdenum oxide powder. To this mixture there were added the aqueous boron acid-containing solution,
10 050 g of amorphous silica-alumina (LOl = 17,9%), and 3800 ml of water. The resulting mixture was
shaped to cylindrical extrudates of 1,5 mm in diameter and, after drying at 120°C for 20 hours, the
extrudates were calcined in an air atmosphere at 550 * C for ons hour.
470 g of the so obtained extrudates were impregnated with an aqueous solution of cobalt nitrate; the
product was dried and subsequently calcined at 530°C for one hour. The resulting catalyst C contained
4,74 wt.% of boron oxide, 3,18 wi.% of cobalt oxide, 11,2 wt.% of molybdenum oxide, and 33,3 wt.% of
silica, the remainder of the catalyst being made up of alumina. '
The surface area of catalyst C was 264 m?/g, the pore volume, as determined by N> desorption (77 K), was
0,54 ml/g. The average pore diameter, as determined by mercury penetration, was 8,7 nm (87 A), the pore
volume of pores having a diameter greater than 3,6 nm (36 A) being 0,54 mi/g and that of pores having a
diameter greater than 20,0 nm (200 l\) being 0,049 mi/g.

50

55



% sel éctivity to Cl1 -C24 82 78 78 76 The above
Exanpl es show that, in addition to increased conversion, catalyst A
according to the invention surpri sepglsg7 pe®mBi des i nproved denitrogenation
and i nproved desul phurisation in conparison with conparative catal yst B.
Al so unexpected is the very high selectivity to mddle distillates

(Cl1- C24) .Bxpneibugh niddle distillate selectivity is known to decrease as

conversion increases, it was found that when use is made of the catalyst
accor di ng Rreparafien qf peilyt PG?F°’dE“Hé‘r‘B° I"?"B‘?S‘t a| ned with increased conversion,

:Ej \(l’iﬁ??@ etS h%g:grrre se ec 11 !ﬁ? ﬁé y E’Evm %E%f??ﬁﬂﬁ%’gﬁ% %f%tbfﬂo &r
Akt .

whith cont '8%3;5 e 2&6% | wetd kb GRNTBEAG) St

Exanpl e 4 4t bd n %ﬁ'pgpdep To% %Feoid cf‘ﬂe E&he&d@%oi’oﬂ‘é&%érﬁhmﬁ S8RficAN
aci d- cont a Y ol ncihiin £ BY1585¢5.5Rb Veshiihg Miskurd wes stlzBéch cytidriéal

mxture, Of tego aﬂl'efef arfel, &fet d’yﬁ@&tﬂb‘) Qﬂfoﬁélﬂhofr% 16 Oxtriitlatadfweveddainediin

terrperat urg,aqat prQ,e Widrlofs had80 g of al umi ni um oxi de hydr oxi de

(boehni t e;17b6)y of tedso Sﬁm.mreatmmhtxedew ifpreghkié® with @h adisousnspluidideimobalionttiatke the
powder . TOpr&dﬂthNamdﬁédHne siib3equentiy/2i€inealchél 531 * C e osechomo e lesuiting cat@dyst D conained 7i2ng
sol ution, 3% Ofsdroy ofiie, 320N P el 6Sbalt ikideC &t BLoaoTROItdGIuM-0xitd, 306/$2.1 witel 03908 thel

of wat ers réfeindee Sitthd datalystrbieing made wperd alghhiaped to cylindrical extrudates of 1,5
mm i n di anteesuriaedrea aff datalystdl wisig3 mf/g,[thar pofe volyme. 243 datgumingd by e deserpt KsWafier e
cal ci ned i ®47amligaiThe mmmﬁrreweme!ﬂr gsaletelmitad by PIRECUPYRaRetraliopOwag 7¢xnm (18 Ay dhe pore
obt di ned evelumedperes hewing adigp ga%tedhawwrfaﬁs beive $4318Y9 And it gfiPores Bafng @
nitrate; tdfiamey opelerihen20QLas @9‘1 8RB MWequent | y cal cined at [err] for
one hou’? The resulting catalyst C contained 4,74 w.% of boron oxide, 3,18
W . % of coB@mrpledyi de, 11 2 vvt % of ol ybdenum oxi de, and 33,3 wt. % of

silica, the remal n er cat al ys & csapmhace
area of cthaIcﬁ o | Io 4 es@eg"md‘ﬁu%sgég g'?aedran?nr?e'{ij%t) '

desor pti,on PSP AVRY | V\%sp?) e aver age pore diameter, as detern ned
by rrercury penetrati OR—Was- ,7 nm’°7 A—t-he—porp—volurre—ofy pores havi ng

a diameter greater th4qn 3, 6 nm (36 A bi n&a‘é\’%ﬁ [ LR hdt of pores

havi ng a di aneter grecltﬁpnpg,gg,rg(’z@ 0 nm (2Qgo A) 4oei /g. 6 EP O
517 300 Bl Exanpl e 5 Freparattonm—of—catgtyst he invention 5

A bor on gaci d- cont ai ni r%%"t“lﬁ‘i“f"ﬁﬁw\?\as prapare 4739 g of [err]

in a nmixture of 2314 ¢ Bfiowry rrnﬁﬁcrm Jo0 m of water
at a tenperature of [d4r %?Eé_l 40Q,,0 ijde hydroxi de
(boehnite: LA = 26, 0d) % RRpAV rhverl (\'%4”1 2244 o oxi de powder .
To this mxture there were added the aqueous bor on aci d-containing solution
and 10 G20 g of anorphous silica-alumna (LO = 15,2% . The resulting

m xt ure V\/a__'BEw!ﬂEEOﬂ?Jllndrlcal 10 extrudates of 1,5 nmin dianmeter and,
afs€r drying at 4 for 20 hours t he extrudat es were calcined in an ai r
"at nosphere atP“{Péfrai' ﬁﬂmpérﬂﬁfel‘r‘ﬁfﬁ'}'s‘ 172 of the so obtar ned exﬁa

\H°f“ﬁa’§w° n sebed i arative taﬁ e
i mpr egnat ed E?g"ag?%s(é)’;lﬁ' u%{.te[ng)}olde $e mélllap eﬁa}_‘e w% é CTOE] §0"§f{ §unt

dried arff g;t?ﬁ%:?‘@ 'Pel Aaced PLal

catal yst D % Qf &b ¢ WodPdy MQER b &?&E&i\eoss
i 5 S ;@r,ﬁf i S
of the cat g,dgﬁ, 3551 V@ Arre;rg;b?esh reaéﬁﬁan 0GAL (BdoYA beihy
was 243 [ pore vo urre as determ ned by N desorption (77 K),

. was 0, 47 rri g he average pore di aneter, as determ ned by nercury
penetrati ORestipS 7,6 nm (76 A), the pore volune of pores having a dianeter
greater than 3,6.nm(36 A) being 0,43 n/g and that of pores having a

di anet er gr eatomparhtivaRataifst € wasrteéiad) Ghdér) cohriitions)idntiCkB Biththdsg giverQin Exampisl 2 Tige results
Cat al ystss @redisteld Bdldw. om Exanpl es 4 and 5, respectively, were tested under
conditions identical with -

Temperature (° C) 390 | 407
% desulphurisation 98 98
65 % denitrogenation 72 79
% conversion to G24-minus 31 49
% selectivity to C11-C24 80 77




those’ given in Exanple 2. The following results were obtained. 25 Catalyst

C Catatyst D Tenperature ( Q) 390 407 390 407 %
desul phuri sation .99 EP 0 517 300 B1 99 30 - %
deni trogenation 88 85 88 84 % conversion to C24-m nus
39 53 37 49 % selectivity to Cl1-C24 80 76 80 77

35 Conpaftdimge Exanple 7 Preparation of corrpar at | ve cat al yst E Corrpar ative
catal yst E was prepared in the same nann er _am b%ﬁ
Exanpl e 3; &reata'@k 'i'%eFP""F' g a'r'ﬁrgr& d‘ﬂ‘; aU‘Y:\ cﬁrﬁﬁ%?@a & ot ckel
nitrate was’ gg:%} Ryt 2 2GR4T Oropt GPeCRSAT

‘catal ySt's At ﬁ?ea was 314 [err]/g and the pore vol une, as determ ned

by “yfer cur 2 R eaaqt %co% g to Ozt 1T afbctohidd8 iPHEA 1RGP terth ﬁfﬂﬁﬁt% 1O Salufirid aﬂdin (78
A), the DOV%.)( taRIY It rndeloPE0R 96 wi% BfdiRa. t han 3,6 nm (36 A)
bei ng O, 53 %at of pores having a dianeter greater than 20,0 nm
(200 A) lﬁe' A]gaté}é‘l a&onﬁiﬁg ¥ didin 2-@&%&&&9 a6t ehialvi® 5-201Eek WEIlo, -6V % 6feE hreitbr
under condi g4 9136 wt ANB) caRblatéd dsthd MER xigsy OIWL%ED aillga] hd Zor thbremairetendlingina50
are |isted below. Tenperature ([err]) 390 407 % desul phuri sation
98 98 4554 catalyst according to any one of the preceding)¢lathes, tHaracigsed ini tisat the active surfagarea of 79 0
conver si on e catalykt igiinhs range3df 150 to490 Aé/g @hdcibé pverapy pare di@neter(Din thegange of Spip 1§

EP 0 547 30amBbtddsaiMs 1. A catal yst conposi tion containing a carrier
material built up fromalumna and silica-alunmna, a Goup VIB netal
conponents; secbfa calalysiresarding tmaeiapnecth HIRREAAING Qaas 449 &far §@'H°'f"ﬁ'9 Yerugm g5l

ca{ @l yst cofeedsitnmiddie ditillates. 20 wt . % of boron. 2. A catalyst according to
claim1, characterised in that the carrier material is built up from

al um g AatentadBRBe®us silica- al uni na contai ni ng in the range of 60 to 90

wt . % of srllca 10 3. A atal t. a r LR@eid-n
that it Con rr:ﬁgto eI:er alte p eh qrg%lglum maeﬁfk ilél ntélg f B
cal cul ated E Y’ %1 %gl hn an‘ 1S hgﬁ)r the remainder -
al um na 4, a cor 'o an fr pr ecedl ng cl ai ns,

char act er,‘,| aIy &‘1 Hgﬁn@ﬁu&q 'dﬁ@ur&“ Eél@ﬁrﬁeré}{naadd%; dbd) @rgatinatotiah taufbébairtris’ctihe
range of Iurtn Qnor;ﬁrg §|I ﬁm&&@d’ RERiInIASE Shtrafeal Siliciumdibsid fBersiein@a  Of
5to 15 15 mb,sgﬁr@ dhiBiurhd . Use of a catal yst according to any one

of the preceding clains 1 to 4 for converting vacuumgas oil feeds to

m ddl egdisst kithipb®s nack Ansgrith @) dainkp lguihtzeithnet(absal oy Sort 20r GedLrs Mo GavuoNi
ent hal t end aidhddr Gy e - 1ZaiGewioaB, betkBnenals Malalioxide i 10 F3R iCaw. %SBiliGiunmdigridjuns alg Rest
Al um ni unox Admawmbebenttsiti st, ei ner Metal i konponente der G uppe VIB und
ei ner Metal | konponent e der Gruppe Vill, dadurch gekennzei chnet, dass der
Kat al ysat4r Kéalysa®r GetveierBder vorangapnden @sp@chema-tihldw@ @pkepareishngh §fﬁs erpktive
dadur c# gek Oheriishe tesdfatalysaters i Beryi g‘? v 190 Dis 35 /g yncdas Ailere Eprenychmesser ifn
Al uni ni umox PereignepnZrhisr 1§HEVPEPis 139 AldieAtoxi d- Al uni ni unoxi d ent hal t end

SiN#ci undi oxi d i m Berei ch von
5. Verwendung eines-Katalysators nach einem der vorangehenden Anspriiche 1 bis 4 zur Konvertierung

von Vakuum-Gas8lspeisungen in Mittelbersichsdestillate.
40
Revendications

1. Une composition catalytique renfermant un matériau support constitué d'alumine et de silice-alumine,
d'un dérivé de métal du groupe VIB, et d'un dérivé de métal du groupe VI, caractérisée en ce que le
45 catalyseur contient 1 & 20% en poids de bore.

2. Catalyseur selon la revendication 1, caractérisé en ce que le matériau support est constitué d'alumine
et de silice-alumine amorphe contenant de I'ordre de 60 & 90% en poids de silice.

50 3. Catalyseur selon la revendication 2, caractérisé en ce qu'il renferme 5 4 20% en poids de Mo, 2 & 6%
en poids de Ni st/ou de Co, 1 3 20% en poids de B, exprimés par rapport aux oxydes de métal, 10 2
40% de silice, et le reste d'alumine.

4. Catalyseur selon l'une quelconque des revendications 1 2 3, caractérisé en ce que l'aire superficielle
65 spécifique du catalyseur est comprise entre 150 et 350 m?g et le diamétre de pore moyen est de
I'ordre de 5 & 15 nanométres (50 & 150 Angstroms).

8
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60 bis 90 Gew. % Siliciundioxid. 30 3. Katal ysator nach Anspruch 2, dadurch
gekennzei chnet, dass er 5 - 20 Gew. % Mp, 2 - 6 Gew. % Ni und/ oder Co 1- 20
Gew. % B, berech‘ne,t al.s Met al | oxi de,EPQ(SWMQ)B(EeW. % Si i ciundi oxid und als
Rest Al um ni urmxi d enthillt. 4. Katal ysator nach ei nem der vorangehenden
Anspr ache 5’L 2 uoda urc yg‘wkenlnz |chne|t6 dags di e akti Vea Qoer fl ache
des Kat al ysa%’”%es Ee L‘-ﬂ"&e SIE de o dgﬁq?%’iag NG AR PYPNAIRRIONel 3ntt Ropr rnsformer les
Por endur chmeSSet: P Ber &1 ¢ v ShaB BT LO¥ES-hm (50 bis 150 A) liegt. 5.
Ver wendung ei nes Kat al ysators nach ei nem der vorangehenden AnsprCOche 1 bis
4 zur Kgnvertierung von Vakuum Gasdl spei sungen in Mttel bereichsdestillate.
403 Bevendl catl ons 1. Une conposition-catal ytique renfermant un materi au
support constitue d" alumne et de silice-alumne, d un deriv6 de ndtal du
groupe VIB, et d un ddrivd de netal du groupe Vill, caracterisee en ce que
| e 45 catal yseur contient 1 & 20% en poids de bore. 2. Catal yseur selon
| a revendi cation 1, caracterise en ce que |e nmat6riau support est constitue
d'alum ne et de silice-alum ne anorphe contenant de |'ordre de 60 a 90% en
poids de silice. 50 3. Catalyseur selon |la revendication 2, caractefise en
ce qu'il renferme 5 a 20% en poids de Mo, 2 & 6% en poids de Ni et/ou de
G0, 1 & 20% en poids de B, exprinmes par rapport aux oxydes de nbtal, 10 &
40% de ¥ilice, et le reste d alumne. 4. Catal yseur sel on | ' une quel conque
des revendications 1 & 3, caracterise en ce que "aire superficielle 55
deifique du catal yseur est conprise entre 150 et 350 n2/g et |le dianmetre
d "pore noyen est de |'ordre de 5 a 15 nanonbtres (50 a 150 Angstrons). 8 *
oM S¢ - EP 0517 300 B1 5. Uilisation d un catalyseur solon
I une quel conque des revendications 1 & 4, pour transforner |es charges de
gazol e sous vide en distillats noyens. 5 10 15 20 25 30 35 40 45 50 55 *
C L M S * 9
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