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certain 45 processes have been set as 1 (see Table 11). Catalyst B, not
according t¥ the_ invention, was prepared by inpregnating a siljca carrier
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0.9 0. pore diareter nm
i dh Q&¥shy. Vol UnR / be, -8 b2

16 particle di andt er .5

t20 The heavy resi{devabyst ocar ban aislvofio
and 328 Zpgmn Vanadifum #
19.2 % anad a RCT(Ransb

[err] and which qontai ned 4. 1\ of sul phur
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It will be clear from Table Il that heavy residual hydrocarbon oils can be converted advantageously in
the process according to the present invention, compared with using the well-known hydrotreating catalyst
A. Furthermore, it will be clear that for the removal of sulphur and the conversion of material boiling above
520 " C the process according to the present invention is more attractive than the process where use is
made of a molybdenum-containing conversion catalyst (catalyst B), the support of which has not been

treated in accordance with the present invention.
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enoval of . . Ni/V [err] Ho- [err] Mo/ [err]- [erTrh]sSI?eet

o e W e, TG

.7 [err]- asphaltenes 1 1 45 |t
i1 be cl eggafipi@m Table Il that heavy residual hydrocarbon oils can be
onverted advantageously in the process according to the present invention,
onpared W th gsdrin@nts W6re Warkiba &P QMY thﬁ'¥éiﬁlﬁérér@@$télm &8 Byt rorAne EMFocorR/é}gsmr e,
t Wil be aéRpfesitibdfhydfodsrodnle®. r enoval of sul phur and the conversion of
terial $oilicagiyabasad Bareltle fafle cdrharaVe@eRGSs aCdedriddd g Efamplehe present
nvention i S réome ofihé prapdriics of ¢dtemsat D be ghbroREaBe WNBTeprépatidnDf catdllat Divadsimilar to

| ybdenum the pteparation @f catatwse€ skaept thatferl thesprefaadnadf yatilysBP usd Wigs rsadp pbért an@fionium

i ch has ndimolyedate solvipataisd contrintng@aickel datnce Wi th the present invention.
XAMPLE |l 55 Experinents were carried out using three different catal ysts
A, B and?D), for the hydroconversion of if%r esi dual hydrocarbon oil.
talysts A and B are the sane conparativ sts as described in

anple I. Some of the properties of catalyst D are given in Table Ill. The
reparation of catal y 5@ s simlar tg the This | g the repllacenent sheet
te: 10/10/94 44 B2 preparfati on of catal yst C éxcept that,

or the 6?eparation of catalyst D use wds rréd'élépb&?(aﬁﬁiﬁ%!:’g [err] |ybdate
olution also containjng a nickel salt. |5 TAKE Il Catal yst 4 N /10

ore diameter nm 17 partlclle’Joal arrete mm
.8 20 The heavy resigope di)ﬁdétmardnon 0| wi th the ¥ane conppsition as the
ydrocarbon oil descrj bed. i.n 8EJ>e< Pé“ was cont ac{eaﬂ underf he sane
eaction conditions a anpl e wi t h"tthe apprppriate
atal yst The results xpressed as relatile act|V|t|es based jon catal yst
olume are given in Table IV. 25 TABLE IV Catal yst A B
Renovalss of Ni /VI[err] 4 Mo/ [err] 4 Ni/10 Mo/[err]-[err] S
The] hdavy residual hydrocarbor @il #ith/the same composition as the hydrocarbon]oil described in
.8 " Example | ¢as3 coEQtefl anglgr the same reaction conditiops as described in Exammplg 1, with the
.3 RCT appropriate catalyst. The results] expressed as relative aqtivijies based on catalyst vollgnelarP @rvpr] in
sphal t enes Table IV. 1 1. 1. It wil be clear
rom TabP® IV that heavy residual oils can be converted advant ageously
sing the process according to the prZEAE& I¥nvention conpared with the
| I -known hydroconversion catalyst A Furthernore, 45 it wll be

| earfrom Ta | YVtirar—for—qhe remnoval jor. sul %nur, RCT, ar}g Tthe conwver si on
f material boi abRAlyst A
' Removal G Ni/V/siO, 4 M0/Si0, | 4 Ni/10 Mo/Er0,-SiO,)
N/ S 1 4.1 10.4

| S 1 1.8 1.3

520 °ct 1 1.7 2.3

RCT l 1.7 2.1

s |G asphaltenes 1 1. .

it will be clear from Table IV that heavy residual oils can be converted advantageously using the

50 process according to the present invention compared with the well-known hydroconversion “catalyst A.

Furthermore, it will be clear from Table IV that for the removal of sulphur, RCT, and the conversion of

material boiling above 520 *C the process according to the present invention is more attractive then the
process wherein use is made of the conversion catalyst B.
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1. Process for the catalytic conversion of hydrocarbon oils, wherein hydrocarbon oils are contacted at
elevated temperature and pressure and in the presence of hydrogen with a molybdenum-containing -



[err] the process according to the present invention is nore a
t hen ‘the process wherein use is rade of the conversion catal ys @gﬂ[‘,””m””m
Clglms 1. Process for the catalytic conversion of residual ¥0

oi s, wherein hydrocarbon oils are E®Pot2agesiBat el evat ed terrper ature and
pressure and in the presence of hydrogen with a nol ybdenum contai ni ng

cat al yst c%@r:";L |"ng as support slica containing up to 20% by wei ght of

al um na, upport has been 55 treated with at | east a conpound of

a Goup I'VB L n As sube t been treated with a

ol ybdenum&%ﬁgh ng 'g%ggt"éd,g‘gé'gm lh' dl}a'eﬂt e Stgl(’a%rﬁ"_xi Ol dpeeyrotuetan dade

.of a catsal ysig,g ;tghgd c?g;é,@.g 'a?'&escT&'ﬁnés mb¢ repl acenent
sheet 6 Dat esohdbtlflé Sperties Pcﬁl;% ’f

A e e Smb] Ve o e
that, for hhgropir@RAALN 6loxepl AYBL b ?h 2@5&3&% a&%ﬂ%lﬁ” B e R

bedat € SotimblytiateabiGidn RO behtaHigh rick@iisakel  sal t éat a y t

D 10 4 Ni/10 Mok[err]-[err]
pore vokaune m/g 1.05 15 pore

di ameter nmparticle diameter mm TABLE III 1 3 20 The heavy

resi dual hydrocarbon oil with the sane conposition as the hydrocarbon oil
described in Exam i s contacted pnder the sage reacttr ¢n conditions
as described in Exaaﬁf ith the apptopriate catadlyst The|results
express&d as rel ati activities based pn cemvmmovwm%emé given in
Table V. 25 TABLE AV Cat al yst . A D 30
Renoval of N ferri ANorterri—N+%

M/ [err]-[err] S pore volure ml/g 1 1.05 4.1 :

[10 ﬁ]v pore diameterd nm - o 1.8 317 1.3 520
err . : .

2.3 RCT Paftlcle digreter mm 1.7 1.3 2.1 [err]
asphal t enes 1 - | . 1. 40 It will be

clear from Table IV That heavy resrdual oilsS can be converted

advant ageously using the process according to the present invention

conpar ed Wi t fihet heavyvessidudk Rgascahtighl bib GaR iR Simecofmpbsitiol 3 tHR. hybiabdrbvardeSoribdtbin
it will bexahgarl fasoconEaled aindey thérabmé osdchisn tonamora| asofiessritleP NnirExaid 1, aidthbhe
conver si orprobpriviet eatalyst Theirdsuitsgexpivesed dsemlafvetdotvitos bews onarysidiongetare ke in
present inkebltV.on is nore attractive then the process wherein use is nmade
of the ¥onversion catalyst B. 50 Clains 1. Process for the catalytic
conversion of residual hydrocarbon offRBLE WMerei n hydrocarbon oils are

cont act ed at el evat ed terrper ature and pressure and-in the presence of

hydr ogen wigdgzarmot-ybdemumrgontarnny—catatyst—conmprsrnyg—as—supportysi | i ca
cont ai nj ;N9 up: 2o%a33plmi%ht oA alunijna, whikh SJpport h®s been 55
treated W tlaedlva1Sasl 2 CoMbaupy/sio_a ounbMAC" | |4 hiPieBiMro 2880 o
has subseqyently been ated Wi th % | ybdenum éo“rpoun ﬁ
e s 1 4.1 - 10.4
D \Y 1 1.8 1.3
520 °c’ 1 1.7 2.3
- JRCT 1 1.7 ' 2.1
s  |Cg asphaltenes 1 1. .

It will bé clear from Table IV that heavy residual oils can be converted advantageously using the

s¢ process according to the present invention compared with the well-known hydroconversion catalyst A.

Furthermore, it will be clear from Table IV that for the removal of sulphur, RCT. and the conversion of

material boiling above 520 ° C the process according 1o the present invention is more attractive then the
process wherein use is made of the conversion catalyst B.

s5 Claims

1. Process for the catalytic conversion of hydrocarbon oils, wherein hydrocarbon oils are contacted at
elevated temperature and pressure and in the presence of hydrogen with a molybdenum-containing



2. A procumnuullmu”mmmcl aim 1, EW‘?&?&%‘ Ble is made of a catal yst

obt ai-ried by nul t4 pl*e- Frrpr egnatlon EP 0224 944 B2 3. A process

accorging tockhe Chaldhg L armr.@h' ra Uy ks Mﬁ leddt § 3bAbolsd ot L Eub Std'9
2-12 parts byeMsit c%g bff d@'mﬂmllpéémé\g o?é&'atﬂﬁt ¥zd%6rgjb€ ﬂ?nt c§4t il fide thidn

process accopgh, BYwbi ?nt%ﬂ&[urﬁmaew&f] tetRouplifdl didnehtis alukiiEh 8Ad Whidd BaCRBRGLAR Kbn @
G oup VB or trédtddAmﬂ WRBhenlB c@mgolukc ONI UM cont ai-ni ng conpound. 5. A process

according to claimd4, vvherel n use is nade -of a catalyst conprising 3-12
parts by vei glptocesds aZdofdingG®¢laind M yar@reinlttcamhist onthllys slea gisupaft. silica. 6. A
process according to any one of the clains 1-5, wherein hydrocarbon oils
whi ch have® aAtriecess eceardug Uentienclaims diee whegintueniis mhdel efss catdigsh od@G:dppmmulinie
converted. 7'mpﬂ$9p?*'9@ess according to any one of the clains 1-6, wherein a
hydrocaf"bon oil is used having a C5-asphal - tene content of nore than 2.5%
by wei ght .4 15 P&cess a5eatings's anycengrofiinaglaims 1h wheseie usris Made o A gptafkst sonprisiphi 2i n
the process P¥SEYmpiphlgf eerrbdaru"aper&?pr@rtsd'quehb?f sticss_ 475 C and a hydrogen
partial pressure of u rgcess agcor one of the
claim 18 Bty PoPRAN R0 o -y o, g e o PR g e
350- 425'°C an F & OGEN cﬁ?t?'"'% °°B'|p%§'gure of 70-250 bar. 10. A process

di
according yZEFb\éQéQ%C&HJa% ‘81 Bim se"\@%&’é a‘éﬁtgrgét%o%gsﬁg 1P Eart%%@ ?ﬁun der

addi ti onal AL 1B odis BEE ere n e process 1's car
hydrodesul phuri zat%”on c%nd|¥| ons. 25 Patent anspr OCche 1. Verfahren zur

kat al ytjssghen Jlpssnsicsiagg (@ BnyRbreksit e dindSOhd, &iMeRA SR ESERIoh QhE Rihicl Bhve e tothem
Kohl en-  wasseingdiih 5ridl ekd @bntéM HQRE Bbn J00TERRWakeLondisdl. €r h8ht em Druck in
Gegenwart von Wasserstoff mt ei nem 30 Mol ybdAn ent hal t enden

Katat'ysat & k@ricedstdcedrding\@raignne wethe bieims al7s whdréelg @rydbdaibon bindi @ud baving a ®F nem
Ge- halt bi saspbaitai® dcatestohhep ez 6% Al weighti unoxi d unfaflt, wobei der Trager
mt m ndestens einer Verbindung eines Elenents der Guppe |VB oder [I1A
behandel t oA @ness according teleny an obtbd blpink d1Bdwherein the pregesps icyriied abphacerhiaratitng .
behandel t WwoP@&F475sC angm hydrogen Barfial peeduternf emto38@barAnspr uch 1, bei wel chem
ein durch nehrfaches | npragnieren erhaltener Katal ysator eingesetzt ,wrd.

3. Ei n Ver'PafiPEResH 28997de i H@ia 9 WierRimthg Pagess is carrigd qubit @RupRCEUP Cltaﬁoa‘rz?sﬁtaﬁ‘i‘

ei ngese¥zt wi ?Byd“lﬂlé’r paZ" pressyrs o025 bar- wi chtsteile Mlybdan je 100
Gew chtstell . Sac o%g i d ent rrs}?l clff E Vs%rlf ahren nar%alys ddel al
derAnsprr ! ah lng)j nd wh\é\rge'!n(ihe 0Cess 1S C meé/oa unde¢ 'éror(%sg %ﬁrr a nd|§% E:Ill ’bpe
| VB oder |I|&"€ R am et hart enaa erbi du¥1 5 &t f ahr en
nach Anéprﬂégghd%aﬁ i vvel chem ei n Kat al ysator ei ngesetzt Wi rd, der 3 bis 12
Gewi chtstelle oniumje 100 Gewi chtsteile Siliciundioxid unfallt. 465 6.

Ei n Verf aRQt epo0Rg Ro&t! 9688 BERiqUe thiles dblydocarbules) AR 64L8IMs huiles d'hydrocarbu-
Kohl enwasser gk %Brft%é‘estsfr%mmedeﬁwms Rt plbonIdIES JOBH PREEEIRH ahjdr@BneVaBadh UM
und Ni ckel Vedasenicefénam!ds nbi)Baes Bbrididngit @h lseporP§ud a sl taitdave@slf M&hs un$6Mpos® 0
7. Ei n Merf abruegsma Bu gloG@nvel ot uf\Bsfdosdien diéniinsdbgroipa INAE HE Mmedere e le support
Kqhl enwasser ad @hfieat pagipg @s et Z:t enwokisl d'altraifie QuaneIEidCRntAB [ghoapd (@M ge hatlnlinisnoret aqoehr
al 572, 5 Gew gbit ypitscpautt agafunvesnsdosé @ molfbdender f ahr en nach ei nem der Anspruche
1 bis 7, in welchem das Verfahren bei einer Tenperatur von 325 - 4750C und
ei nem Was Per Broesfoé gelent ik reivendigation v glengoleapel e cagiGeys sentieni de legiies ¢emmogiuprait 9. En
Ver f ahr€n nach ei nem der AnsprCche | bis 8, in welchem das Verfahren bei

el ner Temfer BogAdé seian 1ps gevendicatione 112 dans; IpAYRh anatiiser uy \eimid eteugRa ¢RPRASRIoT o -
250 bar durcﬁlj&‘f? hrt wird. 10. E n Verfahren nach einemder Anspriche | bis

in | chem ej n Kat al r_ei r
9-’ we C eProc?ejdé selgr;[ lai.rngsqeetlr:%nque cP g ?e%eee[d%gtrons 1 9 ' dans JequeFon utilise un catalyseur compre-

50 nant 2-12 parties en poids de molybd&ne pour 100 parties en poids de sifice.

5. Procédé selon I'une quelconque des revendications 1-4, dans lequel le composé d'un élément du
groupe VB ou HIA est un composé contenant du zirconium.

55 6. Procédé selon la revendication 5, dans lequel on utilise un catalyseur comprenant 3-12 parties en poids
de zirconium pour 100 parties en poids de silice.

7. Procédé selon I'une quelconque des revendications 1-6, dans lequel on transforme ldes h”.'!es
\x'\g
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1111171 11 Illllllllllllll{llﬁlﬂﬂll'ﬁ b mosomam T oy
M ..S zusatzli &h Ni ckel® er‘ithl |t und wobel das Verfahren unter

dreent schwef el ungsbedi n en durchge. fflhrt wird. 5 N/
|I;hévendl cati oncjshyfrocag'fyfecf@é' glﬂ‘?“e‘f'émﬂ%%\/‘@l’%’l“{i‘r\e‘ Eapi %{‘Ie&‘{ei"éﬂjﬁ del M Homsen poids.

dr ocar bur es sont

residuel | 3. dPrQéégé’ Qe?o"?lrlg glt:on 9&1 es revgrl'a'I catlonse ? Il%lcesegtg ong "'sﬁr*‘é"sE‘h'E g'hydrocarbu-

m ses en cont

d' hydr ogene a@%yaﬁ&@w F éé[) It&’f seure pcugn n? %Ou rml ybdene conpr enant
conme suppar tersiad @:@%h&&ewﬁhé‘a&wew&&uoh éuwg 3aung rtgmr;])gr’éat Leguel
support a et e32bufy’Cot @bQPosiidh fERlelbSa! Mﬂroﬁé?imaﬁ%ﬁﬁu ou
1A et a 6te traite ensuite avec un conpose du ne 2. Un pf ochdb

sel on | a r enemetisan sdlddnia Tevestivaton! € Quesst @i &H belubr%% &H& t&ﬁﬁe@dtﬂé@é’fssdl@%e@‘ét E’d%r
| mpregnat¢ i on praskibd Ektelle dhylibgéhe de Un2qurtasede sel on | es revendi cations 1-2
dans lequel on utflise un catal yseur conprenant 2-12 parties en poids de
rml ybdene pbrocé@lsejoa ' trieemelemayeaded sevelelicstions ©8.Sdadks lequelonuitine @b @&y sedr contenant

' unequel congneuitkedy nickel ehali esh misen edvre3jangides Sorldisionsel hyliredés@topide dun
6I ment dugr ou- .20 pe VB ou | HA eat un conpose contenant du zirconi um
5. Un pr’%cBﬂ%’“%‘?ﬂPB‘l‘Fh?a revendi cation 4, dans |lequel on utilise un
cat al yseur cQJ ronant 3- 12 parties -en poids de zirconium pour 100 parties en
poi ds” de si| 'gganreg zur k@ﬁ'y %@éﬂ’é" %‘f"@ﬁm] KaRlenvasersiaiplgn deigeishameliabiedivasearsielidle
1-5, dans Ie@ﬁg?m Tt'b’ ‘t‘ﬁg P” in {aqggnwar syon Wasse&?%dé.'f’ Bipere Molyiganont
une ten : <§ Her W‘é'?heﬂé'" T’ﬁ%er ymfaginde hi“@ Ae ?G@er
un pr o~ de S%Er indyng emes nes u§$ gg m% El

| d It rusg der %ger nl mg qurZO (ﬁ% n| ox&
ut I\)SG une Q tde ﬁo%g II%A?Ummtum und L:Fr ans |eBen mit einer
de plus de 2,b§dl/,pgq, haﬂ&’éu ,den SO UETCon
revendi cations 1-7, qui est m S en oeuvre a une terrperature de 325- 475C at

une pr 9555' 2N EPAekthiRdnl rﬁciﬂArQb(rg&holggéi%eI@illeIn%t' kél&g;'dtolos ﬁ%%d#aﬂé Sis Trdger ehdaiP’ ocede
sel on | 'une quel conque des revendications 1 gqui est ms eh oouvre A une
tenperat ur® @& S¢HandRHRB @dn MRBrUBHER SIS LN 2,066 tWoRhdne o QYA AGREES GnplSindRi
bars. 10. Uneprieoedetaysdiaeingesedaviguel-conque des revendi cations 1-9, dans

| equel on utilise un catal yseur contenant en outre du nickel et qui est ms
en oeuvee Hakm \Bdahrangrach ¢ineonder dhdpylidineodGs Bllid welcdem@in. KatkYsald ebBesbiat witdi Ger R Dist he
repl acement 3$&8evicttygile Molybdgf je] D0 B4wichtsteile Siliciumdioxid enthilt.

5. Ein Verfahren nach einem der Anspriiche 1 bis 4, in weichem die Verbindung eines Elementes der
Gruppe IVB oder der Gruppe {lIA eine Zirkonium enthaltende. Verbindung ist.
35 : .
6. Ein Verfahren nach Anspruch 5, in weichem ein Katalysator eingesetzt wird. der 3 bis 12 Gewichtsteile
- Zirkonium je 100 Gewichtsteile Siliciumdioxid umfagt.

7. Ein Verfahren nach einem der Ansprliche 1 bis 6, in welchem Kohlenwasserstofféle umgewandeit
: 40  werden, die einen Gesamtgehalt an Vanadium und Nickel von weniger als 400 Gewichtsteilen pro
o/ Million aufweisen.

8. Ein Verfahren nach einem der Anspriiche 1 bis 7, in welchem ein Kohlenwasserstoff&! eingesetzt wird,
das einen Cs-Asphaiten-Gehalt von mehr als 2,5 Gewichtsprozent aufweist.

45
9. Ein Verfahren nach einem der Anspriiche 1 bis 8, in welchem das Verfahren bei einer Temperatur von
325 - 475° C und einem Wasserstoffpartialdruck von bis zu 300 Bar durchgeflhrt wird.
10. Ein Verfahren nach Anspruch 9, in welchem das Verfahren bei einer Temperatur von 350 - 425° C und
50 einem Wasserstoffpartialdruck von 70 - 250 Bar durchgefiihrt wird.

11. Ein Verfahren nach einem der Anspriiche 1 bis 8, in welchem ein Katalysator singesetzt wird, welcher
zusétzlich Nickel enthdlt und wobei das Verfahren unter Hydroentschwefelungsbedingungen durchge-
fihrt wird.

55
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