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total vanadi um and ni ckel content above 120



45 sul phuri zation, then agglonerates can be ppnw as well as residual
hydr ocarbon oils formed fromthe small particles, of which d havi ng a
total vanadi um and nickel content of 110 is optimumin relation to p and
PH , which at _nost 120 ppnw may be applied. The de- aggl omerates have
nore than 10% of their netallization of the residual hydrocarbon oil pore
volunme in pores wth a dianeter above concerned should be carried out in
such a 50 100 nm In such a situation it is preferred way that a
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wi t hout thelOprs?édefieéat Sy ol v e ‘Pfé “g’rg‘i n% T et 6t & corn-
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di sposed cat al ylsi mbt@igierium wh it @hpbetisilicaradumina. 7 pore volume : 0.68 ml/g
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process is onepiegawhimphrigenss drighet PAl & fred SBEQTFEe Pgp 1 %F{P
reactors coffpr 1&hae 289 riisrsd 2t d0alS/ St > BRI ar B eSER' , PR cﬁlarﬁerteé Pt Pnavel y
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hours. (1) the rr[bﬁ @nMR baNB0 bisw lxl&ﬁ-@ﬁﬁnn’ﬁhﬂﬁ : nmqhgaus s@zton mxmﬁz (f2)22tg1e115
per cent age of tcktays]n@rus@rqp@lek@msefolﬂldwat was B '?%w 873 opﬂﬁbbal t
and consists_of horwsidHiked] %@adc &’ﬁ%v o e B adlerd okiten BURE 100
pbw al um na 25 |inures. gﬁ[}g{q:m sl k N ﬂ1l§l&fku59hﬁll‘ldm diluted WekS vateepad ed as
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i npregnate 142. bunker fl ow operation or in fixed bed sw ng 1.5 mm
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operation and the desul phurization in conven- the inpregnated material was
dried at 120 C tional fixed bed operation. for 18 hours and
calcined at 500 C for 3 Exanples of feeds to which the hydrode- hours.

95 35 sul phurization process accordi ng to the present—nvention—{whether
or not preceded by a de- Catalyst D and E netallization process) may be
applied are Two catal ysts conprising 3.8 pbw cobalt crude oils and

resi dues obtained by distilling and 9.5 pbw nolybdenum per 100 pbw
crude oils at at rmspherr C and redy al um na was prepared as

f ol | ovws+—40 < afjueous

sol ut i odo. %ﬂlb@mlygdeamm lﬁmpb‘&@mmgial pmrbhmedlCﬁﬁw|5m°C©mIaﬁpﬂeES§ t han 50
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et o b Sl i Tl st g e
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was war R?"%‘g’OL i} pees with & diph\ihorss aydheptsingdhptp®P° €For bwrsal uni na The
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mat er i abf Ol ULEY Her 43P C PhAt o] Aniavaove xdlutionat Fse hi! rigel dR9 owi ng
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Ei:
8




An aqueous solution of 37.7 g nickel formate >0.7 x p and < 1.7 x p: 0.56
m /g, 85 2 ag was m xed with an aqueous solution of surface area: 250
[err]/g, 176.4 g anmoni um nol ybdate. After addition % of the pore vol une
I n pores—wt+h—a—di-areter—of—3110—m—ronoet hanol amne—the mxture was <0.7
X p: 9% 25 diluted with water to a volunme of 700 ml. % of the pore
volume in pores wth a dianeter This m xture was used to inpregnate 630 g
> 1.7 x p: 7.4% 90 of the above-nentioned
silica-al um ng (598.5 % of the pore vollumangn por es with a diamet er glgry
material ). AfTer._I5 . E?e ULLLPAReN eu rr e;lrar
ves dri ed at 1200EFIT MR dr,ﬁgefpo Ly gﬁméd TR d; S
30 18 hours ameur€ aldCdaromell atsod500[ters f orsodiub@ié.S. sSpecific average
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stirring. Afper anCidiat cohiprithd14.3 pbw Qpwlradnd orby rﬁsabha Ms a Qates,

m nut es utes st ilo.9 pbyg nmh@ighl odr 1061 gbwrialuning e pRRS-tively- Tltehertmd'rsy eé;rnaﬂeqd at

material was dr MePrEFETd 20fl] C creased to WOBCH AdreisbAGC Sk iefonfa.

for 18 hours angfalmimie a%ﬁ;’;ﬁl ol nd5 Coiiys€W h@ wii NuUtes the pH of the

m xture was 25100153::101 H.0./at Mo was mixed with an Two catalysts compdi€ngf 818 tgB@I cobalt
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ni ckel and 16 pbf\/@20°0vé$1§)h@mpédﬂ<a§d HO0P s : e déﬁ Whﬂed
silica-al uni na. fTAd°"- An aqueous sol ution Cugﬁ %é@ a'@’ g 5 aI yst
was prepared ascitgysltgws ammoni um ,J,& r] A

quantity of 1008 ’gcﬁaﬂ)}sl ccmnakmym Bpbe odpidl andva Snadrixlorhs dmetdht Ho° uelﬁdsursmidut I on
of 63.7 g (325! Py l0Rieb K Alemised Figred 13y 50%0% frt3 hruer Bere %%B
content: 20.259 B;%sol ows %cﬁe?fonﬁ&{pseﬂlﬁﬁﬁglyd f torpred:rﬁrél 6o
the mxture hadzla@er?u trthtl i ide® & 2 ag was added and the

mat eri al was ag®itnan aqgéomludcfn 2480 mammmtlurwasﬂaub'etd(to |rrpre nate 120

kneaded for 4 rﬁ“ﬁ]&i‘t"é‘s Afgr g8 jmipipre Radge 1158 42 pighgh s
obt ai ned by ext {} g%“f[ﬁilgpmzﬁff o qogﬁgﬂég el e %%wga?mam

spray-dried al um .ri uted¥ élerpre temarenmﬁman Akdudoud SIRHiG of 184 & MckeBbriate M20S
0.25) utes theai 1pt€dmas borsvnd ealdirad anias’ Cr i2ed. atl 26611 mowerBanaladiec wansixdihe

nmi xt ure kneatfedfordrous.  120[err] C for 18 hd g“ ‘;E:gg{r&frcg;{ilgem ‘;étéggr] C
hour. The produgl. vas gyt¢uded to 1.2 nm ﬂ{ £ 80 ml, it d
125 extrudates. frgﬁaﬁ bUd 8L LI ok Rquebind Sf- atto ol gﬁartr é’ﬁmal";&qﬁvfrsﬁlfst%ndlo
cal cined at 500fer whtai@ng 2623t kglsydium sklrc{:tg;(S@z hd6i mgnutes the 1mpregnated materral was dried

A cat al yst Cé?)”pfﬂ?wﬁ 6 /o ) ek éajq . ay 120° C for 18 hours and calcined ar 500° C
of the solution was decreased to 6 for 3 hou
1,408, 759 by the addition of 6 N HNO; in 30 minutes 9 10.9 pbW nol ybdenum per

100 pbw al um namm Rafingd TR sicadel butd dlas Hed[ @atalyss@ wer e appl i ed as was
prepared as fol foo\MﬁD hours at 40° C with stirring. A quasr r | ek cfitglpst canraisxygﬂ 3NpbwAditkelr and 5 115

m nutes the 65tl f & aqu%‘iﬁ" 7S E;%$ nllPr PRty melydegi peri 19 pkY elimisd
material s vvere agjm sés j%tﬂﬁ HidIR f% g;iﬁ on' ofSZdﬂkg?égn/lQomHgoz
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increased to 4.8 by addition of 25% am- tion of 6 1 259, ammonia the mixture was
60 monia. After 10 minutes the pH of the mix- diluted with water to a volume of 11 I. This
ture was further increased to 5.5. The silica- mixture was used to impregnate 10 kg alumina,




been diluted with water to a volune of 200 m Catalyst O it was used to

i npregnate 150 g spheri cal A catal yst conprising 4.3 pbw nickel and 70
al um na particles obtai ned by neans of the 10. 9 pbw nol ybdenum per 100
pbw alum na 10 oil drop nethod. After 15 mnutes the im was prepared as
follows: pregnated material was dried at 120[err] C for An aqueous
solution of 12.0 g ammoni um 18 hours and cal cined at 500[err] C for 3
hours. nolybdate was m xed with an aqueous sol u- The spherical al um na
particles had the fol- tion of 8%5% ni ckel formate 2 ag. After addi - 75
| owi dd_properties: - tion of 13 5 1
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sodi \Pm gqeqb Ft@ tngg:g nated magppy: ial was dried at catalysr before the catalyst shows a rapid de- 45 content :
Cl a a
26 5%\1)11 ﬂﬁé ?3“511%5‘ H%EPer Y € gfﬁ}ée‘tj:‘,u aa\(, 61 kg lo§/di ameter (d):
ep f the solution was degeasgendy emoved S)i) is the
11 6to 6 Hydrttdlmlpaddatton @xrpedfnents] 60 Mactﬁ'ltNo amlyrs q aticie P8t m:efmlﬁaffs WI t h

stir # n gzl h%%q ng a total  the catalyst life has been reached.
occufre n}s . °m?‘yéy§a$f§ 8gelex 6%5 %%WH SI ng 4.3
pbw cobgilut ¢ of $.95, WL ahiAs] B fform B R oA st pbw

deuhmmepes a l@@uqoinvmﬁk@mphca:c dis¢| U aspdcifit yavcrﬁgelﬂiefl dgmer g aqw&ous sol ution

S R e o Uy

.m nut eSszx h‘o&fnk Exd {R¢ oil Td3&her Wil mvnltwm odfingtion Obten[ €r r was pH
of the driogen waepasmd throvel e adindriceldfixdd 8 thym@&iury prnotedonywnditivd.can magisedus sol uti on
of 21. 2°aplyst pefdn Shrgfawppad direcignatg  dgisEbETT-at ed ammonia cobalt nftrate 6
aq. After the mxture had in 20 mnutes. After 20 m nutes the pH of been
diluted with water to a volume of 110 the m xture was further increased to
5.5 by m it was used to inpregnate 100 g of the the addition of 20 ni
concentrated ammoni a. 100 sane spherical alumna particles as those ap-

The silica-alumna cogel was isolated by cen- 40 plied for the preparation
of catalyst K After trifuging and washed six tines, each tinme 15 m nutes
the inpregnated material was dried wth 15 1 water, until it was
sodiumfree. The at 120[err] C for 18 hours and cal cined at 500[err] C

gel was extruded to 1.5 mm extrudates. The for 3 hours.

extrudates were dried at 120[err] C for 18 hours 105 and cal ci ned at
500[err] C for 3 hours. Catalysts Mand N A
quantity of 377 g of this silica-alumna 45 Two catal ysts conprising 4.3
pbw ni ckel cogel was mxed with 3770 mM 0.1 nolar and 10.9 pbw nol ybdenum
wer e prepared as [err]. The pH of this m xture was in- foll ows:

creased from4.6 to 7 by the addition of 7.8 110 An aqueous sol ution of
57.2 g ammoni um m concentrated ammoni a. After 2 hours the nol ybdate was
m xed with an aqueous sol u- silica-alum na was filtered off, washed with
50 tion 38.6 g nickel formate 2 aq. After addition 2 1 water and dried
at 100[err] C of 65 m nonoet hanol am ne the m xture was The
above-nenti oned silica-alumna diluted with water to a volune of 280 m .
(94.5%v dry material) was used as the carrier 115 This m xture was divi ded
into two equal por- for a catalyst conprising 2 pbw nickel and tions and
each of these portions was used to 16 pbw nol ybdenum per 100 pbw
silica- 55 inpregnate 142.5 g spherical alumna particles al um na. The
catal yst was prepared as fol- which had been steaned at 475[err] C and sub-
| ows: sequently calcined either at 500[err] C or at An aqueous sol ution
of 23 g nickel formate 120 700[err] C for 3 hours. The spherical alum na
2.ag was m xed with an aqueous solution of particles were the sane as those
applied for 108 g anmmoni um nol ybdate. After addition
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12 1, 408, 759

12 13 1, 408, 759

13 14 1, 408, 759
14 715 1, 408, 759

15 The experinments 34-42 (i
performance (life

n whi ch the cata-

t hey show at
55 lysts have a life <3000 or a [err] <1.5)

| east a good
>3000 and

[err]1.5) for residue hydro- are hydrodesul phurization experiments outside

desul phuri zation. Depending on the quotienpy,d-he scope of the present 14
invention. In i u se-eatals , i i
ments 34--40 the applied catalysts do not Pl range exists, within the
| arge [err] range neet the requirenent: 2
2 given by the formula, Were these catal ysts 60 [err
show an excel | ent perfpgrraac%(gi fe 3850022 ¢ 2 g g and
[err] >2.0) for residugshy roﬂe@ul;phc&-f.[e}rf. “izat3on. As already
indicated in the descri@tgdn e[rr] of this patent. application these
restricted PH in exper?teht| 40 the applfed catal yst cdm ranges are as _
fol | ows: 8y B 65 prises particles nore fthan 10% of the pore
10 volune of whi ghgizs® En fores-midh~a di ameser, 80(PH <118 bar f@r
cat al ysts havi ng abpue %610 nmr Pn 2xperfnent$ 41 and 42 the 2pplded )
catal ysts conprise particlgs nore than 10% of the porg ve§ E@ggfﬁ whi ch s
in pores 110<Pn <135 bg |for catalysts having with a difet ef bove DO
nm 15 The influence of |[Erl: ab Catl Ystipeifdr@ | IBEEXES bar for
catal ysts having ance appedgrs clearly when the following .gaxfgﬁ_s 2 7
perinents are conpared: Hxpger¢nents & 25=and 34 wi th cata'yesé’;aé =
Experiments 5 26 and 35 4|t c&taly8t ® S “The Prét drergE B ar nfi ng
out the hydro- 70 2Q :Exgeriments 7 and 36 with catdl y§- k8" =
desul phuri zati on mﬁtEc;Eq§e catal ysts within a Experinentsg g5 529, 30 and
37 with catalyst M2¢g xerdginoresteieted RH dsangewdependi-?ggoggﬁé \/
Experiments 20 and 88 ®th |cdtalyst R & = © & & = S Egw2iCGatalysts C
D and M whi ch showsar-ex- |quotient p/(d) of these qat & §stscitegones
cell ent performance for«regi due hydrodesul - nore clegr v@‘ng@@-ﬁ% §0I>l oW ng
experiments 25 gphurBzagicon at a PH of 150, 100 and 150 Baf‘aEdrescqnpared:
75 Experinents 3 and§2§4§\m tlh £atalyst, A.raspectd vel % (lexgefijeftsgd, 5 and
15, re- Experigentsg4 argd |2% wrt i cat aFyst £ spegtivdl y)E &R~ F §oed
performance at & [erﬁESgEkperinents S5 and 26 with catdlyst D of 125, 125
and 125 as wel IZas 1Q0 par,| re- Experinents 8 and 27 (w thg&f &S8R & § &
spectively (experinmefdtss25,| 26, 29 and 30, re- Experi rrergag-“gggglﬂ)ﬁ%n““d Vi
w th catal yst 80 3@, =gpdcta vel Y, ~are bess suisald € f@&@h‘rgc Ejﬁmse‘gﬂ'
Experinents 1529 add 3G i t'h €at?al ¥st2Mat™a=PHofs 70, _ﬁg@ﬁggﬁé@ar& \
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with a p/(d) of (experinentls 34, 35 and 37, respectivglyjgss §&;§%%§1§aﬁd
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are less suitable for this purpose at a [err] bar, respectively
(experinments 25, 29, 30 and of 150 bar (experinents 36 and 38). 31,
respectively, carried out outside the pre- The quotient p/(d)[err]of
Catalysts A-U ferred [err] range: 135[err] (180 bar). These 90 2

2 meets the requirenent 4.0<p/(d)[err]0.0; catalysts show, however, an
excellent perform 40 and catalysts A-U have a pore volune above ance
(life >3500 and [err]>2.0) if ap- 0.45 rT1/g with at least 0.4 m/g of the
porelspl ied at a or 150 bar (exlp,ggyslgents . 15 vol une |n poreslswlth a

di aneter feou tea ” ||' T > —and t hey
have a ﬁﬁa"g?"ﬁé‘i}(ﬁfoﬂ ‘i}\z:}ﬂ .l%d, "ff‘f%‘da F‘l—;’?ﬁ ‘gﬂue ydpfﬁré di anet er
distri bﬂ'& h¥drodesulphurization eXpediH® [@/& ti Igﬁependmg on the quotient 2 95 45
Cat al ysths sddpeZofdie prestmnmmnoatlnleﬂast tp)l\@l\‘ﬂ‘fof these catalysts, a certaid réskriztet €qUi r enent s
j ust st E%@g\g’f‘o‘?o thseapplipd atafplytts do noCatPa) ypage a®iswi vithum e /lreR) P ofngs. 7 shows a

AU Cal'sf yEt'S™V ¥R Z conprise par tivei BS the la mhére)rtlumnwlysts applied at a
PH of 1251favipg)rpyeaithan 10% of t B r%‘c er| ment 26
carried out outside the pores with & ;1‘ dy1 é&m 8&

preferred [err] range: ! Pefr|=x@s)*; lﬁaéﬂearpplmmsm réskriotdd II'], t he catal ysts

-2 A-U denpnstrate that if t hese cat aI ysts are this catalyst ?shows,

howeverin &per%fekd aidtappel -cadPR @Rp| irwdeswre dsifellowie PH range gi veéd by t he
f or mancerisesf paaydsh imect titn 309 ef pire 1 a
per i ‘r?en’(“‘S“elc%r“fth%dF i3 Roreq P;? pgg}<e?zr< elgg)fgar s cgtglwtsahmng

4
Cat al ys AW hNs f’rﬁ%ﬁts 7 shows a [er r] goed<pglfosaance if
appl i e(le(Iﬁ/t,1 oﬁthﬁn%lﬁré ]vcilnr(éfxe G@uch]sDxE por&s 1610<PH <13} bar for catalysts having
1, 40% 7%ith a diameter above 100 nm. 1|2|a-ent 24

carri‘ed JUf MBYESs ofePx 1@ catalyst perform- 135 JABKHsd bar for&&teliré’l@nﬁ err] range:
[ err] 2ance appears clearly wherp therfollowingtedt yst shéws, however, an excel |l ent per-

Cat al ysETFE &Fy Fr‘i’%?ﬁf wilhP at a [err] of 125'5&P/@p5®%-adius, nm
% of th%XPP%g%g"Sé ﬁd w,gﬁgjﬁ}%%%qt 1 CRLrI8eatd b cﬂry?n@%mp&]?ﬁ;%&ed- range:

[ err30 basppriments 7 and 36 with catalﬁt F desulphurization with these catalysts @itik 50
Catal ys @:‘r@‘@ﬁ 3:H493y§0tapd y #yeM r cefainSre@ricted PEZ-ra’age depending on the
7.2 and G PeS gRLL 1&’%3 \;y 8. 9Q0icREF/AOP Mof these atdlysts becomes

el & reél; Fodds@X pemorerrelm SwHRy tgen Ellowing experiments

g 6 anceuat

phurization at a Pn of 150, 100 and 150 bar, arxfpcomai:t‘ nd 24 catalyst A 75 3.1 10
28, 1 espgetivale| (Veperlitnts | £ ot 19UleST Gandiitn: d 256%ith catalyst C

.9 spectively) 5 ndfaggopde perfofhanaarag e P 80 ﬁ]l[&S'JS z)s,mihhe@@st D 7.0-7.5
. 3 cat &l »st 25 3OS BOWR\EEN00 B, ;excéﬂxbeein!tntp&mfdo?r?mnth c?taBstzG 0

4 ncg;gtt:ffd)afymerlmd;taﬁ 26309 k01125 %%«g@r ]ﬁfgg éms %}g B =
. 4 Dar g@ﬁ
?% %? b lﬁe&) ’esc?““"$y at Gadlgtrq, 17 Mo Ot p/@)0-8. 5

.3 15
experim 7 el
6 Cat‘ilysts‘*ﬁn&*’x wh,ﬁ fesrmw Y> 127 1413,1@159 ¢seercmyequo\fe Féﬁrange [err]
r

10- 15 ife, o werienPdopatioon i s pro-
performance for residue hydrodesul hu za i f er].g 1 p
15-20 ata PK of 100 bar (experimedts @ avd deyd | a‘ﬁar(%sﬁ y uaﬁ:wilza l%lt)é aﬁ st andi ng of

20-50  are fess' suitble for this pupolt- & 4 PG PRGS %Eﬁeafvay ?&%An nm 25, 29, 30 and
>50 of 152 bar (e riments 36 and1318 120 31,By ied! sitid £ Qire-

adsorptl @Botie q;/payooraf mlb@dAc_mnblfmlewmrkgethé<rh‘er<dt8®yar)pm:se vgyl ume: 0. 63
m/g pemmtsr@tlmlrmh6@<a/@m2@£)e RAKIfRs ofe, HveveS, bk feReifent performk 33 e[rr]/g

di st4% b Cb‘f} b°(‘f%1t ahoy saxt; 23500 g &l >any i i was
det er m 6%1 Wb‘%ﬁ/ gt i uperr Baivera(sapeomenthd lfore  OF the
catal yst.gxp aacndc rht}rst th QpﬁMﬂl’tﬁ@&mﬂOﬂ' e andD Dmddeoung:zpne&emfenrﬁ Por es with a
gi vep thaproetecdianee distribgtowr m ned by rdnB¢: aesdp,i kaescemt). 95
Catalysts V—Z do not meet at least two of v

the requirements just stated for the catalysts Catalyst D Wﬂh a p/(d)°* of 5.7 shows a

A—U. Catalysts Y and Z comprise particles good performance if applied at a P " of 125

having more than 10%, of the pore volume in  par (experiment 26 carried out outside the

pores with a diameter larger than 100 nm. preferred Pn range: 80 Pn ‘<110 bar);

50 The experiments 1—31 with the catalysts
A—U demonstrate that if these catalysts are S catalyst shows, however, an "excellent per- 100

applied within the Py range given by the formance if applied at a PK of 100 bar (ex-
formula: ? periment 5 carried out within the preferred
3 x 10~ x (Pg )*<p/(d)*°< P;{ range: 80<Pn <110 bar).
2 Catalyst A with 2 p/(d)**® of 9.7 shows a
17 x 1074 x (Pﬂz)2 » good performance if applied at a PK of 100 g5
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pore radius. net hods, each used as such in

practice. 70 Method 1: Calcul ated by neans of the fornula TABLE Il. 4 x
pore volune Catal yst |. pore di aneter=

[err] surface 30 pore radius, nm % of the pore volume Method 2: Read
off froma graph conposed 0-1 9.9

by nmeans of a conplete pore 1-2 9.3 ‘

radi us distribution and in which 75 2-3 7.0

for the pore diltbnet er range of 3-4 1,408,759 6.4 16
fromO to 100 nm baf dexpesnont @6 rcarri@b out outside 4hes TABLE IIL 5.7

vol ume increnent EefrddePs 1By JAOSPg<135 bar); CatalveP 1T

equal to 10% of tthis cpdyseshewt, beveyerGnexcellent per- aalysg I

the quotient of tiEapeibanrplitdats Pagef 125 @ar (%~ 5ore radius, nm % of 3helpére volume

i ncrement and ﬁhepeummnelspmedmg}m%i@refemd Pg —r— 770

pore di ameter i ntwaigeal10kPs <86 Mard0 10-15 91 8490
pl otted as a funct bagyd GlhEH bieap/-20ss 23 3. 875

aver age pore di armﬂesw @asgectivelf od perform- 3—4 3.8 5.6

rel evant pore di aavetap ﬂnmféﬁQ/hqr (expg!inea'sé"' and 45 22. 231

the pore di amgper2si ses;reemzdy,odafneatouttdmezdpohenpre-vxlrmre{t'?]e curve reache% pore
vol ume: 0.78 i/ ¢ferred Px range: 80<Py <135 bar); these ;@ ymximum 45 sugjace:

238 [err]/g catalysts shiow, however, an exwtnhpdfoen- ReaHS—eN froma gr aph6 4:0rrposed
17 ance if applxedl at 130 and 125 ass well %) 8,
17 by neans ofjsa Bt K6t 6ol éa e:":f hg,;tﬁgdh zgrm nabl e, si n?:% there ¢

is radius distri n 9.5—1um di stinct nmaxisum in
the for the poret}’gl aeQPa 2Mr’e 8 e 135 bar). 10—~15cuyrve. 0 to 1009nm for

each pore vol ume E"“ﬂ‘;ﬁﬂ gr"' 32 increment shiller

t han or equal ,_Edplgresg@tngﬂgsfﬂﬁtzﬁ 3 ‘P OW ng aygg age pore 25 tlg?lo% ofgs
t he pore vol uire, tBe meardi dinkd e@itrogeal adesgptia/de-f otrd—by—the—di-Hferent—eguotient
of the pore vol urFefPth-methqﬁlferﬁb‘a@ widy @mwandpqrhéﬂ@m P%?sggﬂdl ng By nethod
1: 18.9 nm pore Bff e’ﬁﬂ%ﬁi let gfﬁ%ﬁ e et hd nm 10
cunul atlvely pl ot dcR4lysaSI #hd p%g rmm 'Irmgshod 3: 13.6 nm

30 of the |ingar Wwed Aeshporte micentage of thejres eerﬁ)ftthactatabrkteldnd IIeuhemeraBEanods
for ameter over t'qlme lé&/aﬁfe“‘p@rlé’f"dl“ﬂm 1 eva@r nfll g gilifferent 0
di ameter of the &ME8F™ nterval; the pore diafg g{f%g@ff Lt &,%%ﬁmttcﬁ,nmpel
varying results. For de- |s“rmdnoff at the point correspond- term ning
the specific average pore dianmeter 15 i ng to B509porepfolumiqe tot al
quotient (p) in connectiorf¥¥hlthe present i ReFe famsisr= & nito

met hod 3 is usgd mgp]fte Si of a crushed For catalyst | the
fol |l ow ng aver%ggép_oﬁ&e_\l / Mo/ £ s B&L y&itmﬁw 2xgRAd [pfirffonCd graph eomposed

di anet er val ues areOf—dund by the di ff9e9r ent anmeter bet wean o 11‘@“? porq O

—_2 radxus xbut
was carri ed nethods.! P the pm dla Cf} Jf

this sieve anal ysisj |’3e 40 20 By m%t?nod 1: 13.1 NMgrom 0 1o 100 nm, for each pore

shown in Tablasl V. 'EABLE IV Particle 57 volume increfi¢@rsagier Blagve
No. di amet er 5 particle eqummllién‘yagi;gep rggglﬁgsh)eo
range, nm % b)?‘vgel ght di am ,3 ‘rrm % by \Aig‘ig_‘z% eﬁtgmspo
1.00 - 1.19 81-1@ 1. 17(% mEter2 terval has b -
1.00 42.3 1015 0.92 99. plotted as a function of the linear
15—20 3 8 average pore diameter over the
20—50 3.8 relevant pore diameter interval; 85
>30 22.2 the pore diameter is read off at
the point where the curve reaches
pore volume: 0.78 ml/g a maximum.

45  surface: 238 m?/g Method 3: Read off from a graph composed



20 - 25 0.71 - 0.84 3.5 0.77 96.7 25 -

30 0.59 - 0.71 5.2 0. 65 93.2 30 - 35
0.50 - 0.59 5.5 0.55 88.0 35 - 40 0.42 -
0.50 6.6 0. 46 82.5 40 - 45 0.35 - 0.42
8.1 0. 38 75.9 45 - 50 0.297 - 0.35 7.1

0. 32 67.8 50 - 60 0.250 - 0.297 9.3 0. 27
60.7 60 - 70 +0.210 - 0.250 8.9 0. 23 51.4
70 - 80 0.177 - 0.210 8.5 0.19 42.5 80 -
100 _1D.149 - 0.177 q_g 1,448,759 0165 34. 01100 - 120
0.125 - 0. 149 by means 1) .a8 complete pore By th&thod 2: UndeterminaBlé,. sincd Bre-is 140 0. 105

- 0.125 s glistribution and in (ywhichg no] distctomatips ip fhe| yst t he

average parti cf) O%O%ﬁego ach pore: iﬁ‘mpaﬁ} che sliAReLer of the largest was
det ersmi ned by tné@meti: f Tobeliee hanGet faadd #04S  “For catalyst II the follBingd Berafe'pdrd €34 particle
respec- 50 45t Wi oh ter @rdvdumey thed ﬂlnnqmra@hxcscac found by the different

tively. Method2uetertpl di a‘t’%d‘;ls&‘ge t“l‘ne phodyer ag Met hod 2: Read off from
~a graph Conpossgnréﬁﬁ afte :ﬁ- 4 ﬁmetﬂ&fg %denmdl amet er by
nmeanso of a conplreilaivety ﬁth&d[aeﬁ Edncﬁoﬂ V\by flbthédes:r 3.6 apr esent 30

~anal ysis and i of vt dheaf @veragy epoge §uoce§tsnsv&eensthetvélefdlfm¢nt orthbdsefoper - 55 2
centage by wei gﬂztér fﬁ?ﬁﬁhﬂmﬂﬁﬁ gt e di- termmmg the average pore diameter of the

1ameter tltldt idel de-
|, 408, 759 is read off at the point correspond- tC:rfmy;mge atheos‘gécfﬁ}c,: ‘:r?ig res&f@ﬂﬁéé ht of the
cat abtyst sanpl éng to0(50%, dfeBs totalh tiorid3% (f) ih RennpRibE wiao kg rﬂi’csd:nﬂ ifveriios bas been
pl otted cunul aef #EInp- as with a Gthﬂe?Ueruseﬂarger than 100@2@m a function
of the | IIEE & ggollowm Ulﬂgrep ﬁ@g E rtﬁ?l cl-I on 65
di anet erdlaQ'Etelt% eeyoaﬂi b lffex'elﬁ u Haﬁveén @11@ ndl] V10 s carried
hydr odesnethpdsur i za- fraeti Oh réshle gathisi gdve sdilpeirer 405 tion

at h)lﬁlrdiyéPFﬂ}?érltlléllﬂp’ressures of at thewsin FadkdVof f at the point correspond-
110 but | ess than 135 bar Wlttll i e q@tal yst ing to 50%of the total weight.
repl eni shment of residual hydrocarbon oils For this catalyst the foll ow ng
aver age havi ng a Petiale vanadi um and nadckak content 70 particle dianeter
val ues arc%% Qd bydiefeedi f- of at IeasPafBE)‘eand gemygdiye 120 ppnw and a 10
ferent methods? Y range, mm % by weight - diam., mmy - R WHN5IENE t ene content above
0.5%v, a cata- By nethod 1. 0.61 mm | yst may be

appl i ed cohpril8i ng 6-96-201%bw By et hod 2:1.18. 225 nm100.0

ni ckel andjpr ,gobal p gand g 5- 60 pbw mol yb-y dt is seegyghat the different

met hods for denum and/or tungsten per 100 pbw carrier, 75 deternining the
average paftiéfe di ddetdk8%f whideh catal Y%t conpri 87 particles having
such 15 the_ggatal yglsolapd to widely varyigg resultsgzfor a p and d (as
herei nbefore defined) that the determning the specific average particle
di - quoti &t 3p/(d)Pelr®Heets the reqw%r%mant anef®&? (d) in connection
with the pgesant [enpl csed sai degat al yst ohavi ng inventsion nmethod 2 is
used. a,pore vcgl umre abav £9 with 80 When the
process of N Ré presgﬁf"in ention 0. 4-0. 8" /g of t ie” pore vol une in pores
20 is usedsfop the.2eatdlyftic hydriodesul ptoaz zation 67.8M th a dianeter of at
least 0.7 ¥, pgand @t,sgost,ow t houty catal yst, y.epl eni shgept of residual hy-
1.7 x p and a shar por e C?I amet er di strlbutlon drocarbon oils having a
total vanafl uid and’ 2106r9a25acter| Bd by ni kBl contenfl.df at | east 30 and at

most 120 44 akg! esg.han A9% of tghe pore ypojgume in pgses 85 ppnw and a

-asphal t ene content above with a dianeter smaller than 0.7 x p, 25
0.5 %v, a &xrdfyst Oy Hhel’applied-tonprisithtp> (b) 1858 than 20% of the
por e vol unsy an(porebslz@ne) @y noregnet al s hayisng hydrogﬁnatl ng ac- W th
a di arreter | ar er t han 7 X p, and tivity on a carrier and which has a

pore (c) P&sd% had- 1f?é%%‘f”t he pYre vol um@® i pores ¥bfune above 0.30 m /g,
said catm—mﬁ—m*mm—m 90 in the
form eithgf 40f, Qfs{ &;%%&ﬂa%ﬁd}aﬂ%r 10% Whept hr%dpdlamger S 8e1 the present

i nventi o&hs&Qtem, BerdhP | iR Of Whi ch h,§, S8R paBicle! Rspes€Gof Or the

~ cat al‘vtl\dndhydar 5 ng hreactieat i on por es Wltg &ve%& aflfrret er above 100 nm said
Q f h d
athydr Y g °d1 e Mt 2 e & o amne

—d,+d2, in which d, and d. represent analysxs and in which for every
successive sieve fraction the per- 55
centage by weight, based on the

2



particles having such a p and d (as herein- and at nost 180 bar w thout
catal yst replen- before defined) that the quotient p(d) I shnment of

resi dual hydrocarbon oils having 95 neets the requirenent

a total vanadi umand ni | east - 3—and at nost 120 ppnmw and
a []err}-asphal - 35 [err] tene content above 0.5%w, a catalyst may be 2
applied conprising 0.5-20 pbw nickel and/or or of aggl onerates having nore
than 10% of cobalt and 2.5-60 pbw nol ybdenum and/ or 100 their pore
vol une in por es with a dianmeter tungsten1 BELs 100 pbw carrier, which

cat al yst above—2100—hm—whi-ch—agglonrerat d-conprises particle
havi ng such a p and d ( 11WF1 ok ¢@ilta1lyat|'55mmi¢,es(6) less than 10%, of theporevolume in Pores

her ei nbef ore defined thgi, % re‘f‘fg] t“’ g “’e‘;htﬁe g ?e c8b8maf ¢ he
present invention MeedRmérete of Q@'r@l@lﬁﬁn ie [ei§ ed! for pj}éi z\u&\#z?} i 8
hydr odesul phur? zati on fraqmdn,smc QarCiclt alapsrtr faaviion Gt aycﬁ)&gelem\t lqamsuﬁbefva leat05

at hydrogen partial pre §‘§ (b'g Rgfnt F‘é& ndg ) 11(Jl(but5 quq 1 19 fotr ®1ﬂrﬂ>ut0ca®lyﬂ/g
of the pore but |ess &Sk f&u\m;‘f ggaté‘tg%%"%vm m"m 0
with a dianeter onidt dhtastvaitsan Sihaey ;f- ﬁf{ b ‘7
x p and at no&d fereut me odsand a sharp pore 45 C,- als;a;vltengc@tehtoibaire «vmaplhltmand
ni ckel content ofgy g 5x‘ﬂ"étrl bution charl re 1 C°mmlsli}$d15i—-

ppMw, @ catal ySt TiYs By Ab heomtierers BhetloBS for ‘EOO (3 am
pores 110 conpri Sttﬂgnrﬁhg&ha?@ve@bel\lpml ibmad ok Or wizQ 1st Compnses i es

smal l er than & 71t catalysa ® vadeB(yaryipg rengs: hjemm:ahd/(arhetembq@e definl) ) tha&&lﬁa

than 20% of t he dggm j | firgPe ’@IOQ aﬁ"ip rélﬂisgl%r ‘ﬁ@«iﬁﬁr %ﬁremm

d8

catal yst COM  inyMhibhimahell ARGLAT e5sﬁ'od “

particles having sWigh de po@sci dhe(ﬁr&ent 1(vex)noh esss,_tdxaﬂﬂ 080 1ad parha-om,g/ Y& suma
in pores her e?%béf”égg{sfg;ta fai'f & SET ?]grﬂﬁ@ﬂ mtal c@qgterer of at legst .7 x @ ag ammwbrer

| arger than 100 arbo . Al é TRoandy: UP Pepraigpeter gliggibution
WHAT VE CLAIM | §Ck€1 a 16@9 Hﬁﬁtl@ S(E thﬁ@ o@g{e%ore vohilme 1€‘pores
process for the petwal ﬂlsc Ch dmddasmmenvcaquere a GWtEa tef bohallervhdnN0.0x 8- 0. 8

m/g phuriz&ti E’rﬁ/ TSE s e fees tdn 295, of ﬂGfPOIFh@u p gores
T, DL R SR  Ghedrs T e
total at |east OvoTunié @o&mjsoaﬁu/gosﬁﬂ AtalfstXbeig an &ith 4 Lokl Dk

content of at_ noétthd fgm iR O%PPaQ!Cﬂ?S m@atdl(a/sret eWhahi it ipiolst ofOtﬂe pfaamameeﬁdnz ed

ppmwy, in whi C‘W ppfggéw re?'v m%e%r %gtve I’SO ng ged (f)or the catalytic hydrodesulphunzanon
conpri sing one Ogar{l@é’s Gadify ﬁ rlg(aﬂyhe %émggrb% ﬁmﬁ paétfllen-
vol une i n pores befd¢ Qigfmied} |m ﬂlﬁt(lddﬂ!d'ny [Qﬂl)°a Gs‘MnEdtQ)‘f rasitidal NMAoBBboR Bils having 95

with a di aneter seed bhereaifeaant0. 7 x p, a p@rtetalwgrhadm agd oiviel Bntald of dt/IQst

d catal yst | 'a e Yo _wath
o e e R ok s e UG TE R B P

CUIl 1PTIS1

p, and 10% of {he.pore vol nQof, WEH g(p/ 2 p&tﬁﬁem 2.5—60. Bow molybdenum and/or 100
1, 408, 759 t‘;exr ;%?, voli?me 1%&:5 w?th a d:an;et(c)r tungsten 8 lt)Q)plax} cansizr g&hhchod:atalyhe

cat al yst sanpl e, abo(eclpo hes shithhagglomi@fsafe formed p
plotted cumul ati frem yeicygartiows. th a di arreter ieremmﬁmi E) ed @@"’n tf’ |on
of the Iinear? aver; or mgf}?jé ﬂ;@rgé? §ﬁ tahEsaW@&ErEtthahﬁg\/ﬁﬁ&é
di aneter of the # paaia \sﬁssuﬂessofu tOHemb/a,t alt t0|4e-08 ml/g of the pore
hydr odesul phuri zal,x l?s than 110 tg{r%mn}l:;;gu;amgganrﬁ- T xﬁ F ‘s?fs*r‘;é;tg%on
at hydrogen partﬁ’ﬂ!‘s ? uBf OCRIE@S {9 e el ‘b L ond-
110 but |ess thalf' 1885 éE’a t"jﬁé‘i‘}ﬁt rﬁ@‘t,,@'l‘%ﬁ’?l ne) teﬁtﬁﬁ%l%afof thbﬁorééﬁ e iNBIr@h110
2oy

repl eni shnment of compsding qu;bmyoptdbat (E fh ¢ diamewnt yputlerttham G704 p,oWi Ng
average having @dt2dted0 phametibdamm antlomiuagee| (B é‘i{j‘f“ilm’zg’r P‘E’tfhgl‘?‘ d ter
val ues ar e { qundehi= 8P Emrorio SEUHCP0 (anilssln 108 o o il

ferent methods. herembefore defined) that the quotient W&Spwaih‘tcenﬁrgeﬂmhxem:) 0V€115
0.5% a cata- By/(apthaged: 3. Grdquiement  40<  WHAT WE CLAIM Isyst nay be
applied conpri sipgdn: 59 Q@n iaw @yl\ﬂéb\fmda Izrre 0 203 pmqgess for the catalytic hydrodesul-

nl Ckel and/ Or Co‘t?t € pOor qum in pore ‘E}’Q‘W 1am P}:\jéll%;.tlg%%‘Fﬂaf&ﬁﬁta]¥5hgphql¥}wrt%t

met hods f or a@ﬁﬂéé .fwr‘i SV QQ DRTHadidth Bhc Fickel Zoﬁtesl FEEataly e

average parti cI ashdpaaietdame@f dlstmhltx&hchﬁlﬁn&& St pROWL ivhRE pddd 4 Cdrdit RappiRg
such 15 the cattat yst lead to wi dely varying cmma gne pro more gm l‘ahdma yas

her ei nbef or e gglef *hel) MiTRlP: FIR Pa %‘P‘m‘ﬁ?i’fﬁs t’ég e oty gé%(
di- quotient p/ (gt 207ER TR poleN6lumd 8 Gbked € BHAY in AREHoRS eifhéh of g.a&nééta hof‘zs
with the present ' [vithrg] dxﬁllﬂ:d:r Sa’igedt}ﬁﬁtlalx)pshndha\w%g)f ithevietet tolurhe € twhidel is présént

used. a pore volunme above 0.5 n/g, wth 80




When the process of the present invention 0.4-0.8 m/g of the pore vol ume
in pgres 20 is used for the catalytic hydrodesul phurization

diameter of at least 0.7 x p and at nost w thout M\ \“M““ﬁn ﬁmthnent of
resi dual hy- 1.7 x p and a sharp pore dianeter \m ar bon

oi I s having 3 t ot al vanad| um and chalrg tgrized by ni ékef4 content of

| east 30 and-at—nos 0% o ,
85 ppmw and a C, - asp E@Il’t"éﬁléO faéih'ﬁts te (c) less than Wl/i?ff%FR!’Fe rng,orf’m | er

than 0.7 x p, 25 . n&pl uv yaebe %ﬁ‘ﬁﬂ?ﬁ rlgcm El% ent u(mnollesﬁ?:

than 20% of the por e u HEFE of nhdocras:smone;eor,s rﬂ@d’defoﬂﬁlﬁea atalyid WyB@desulphuriza-
hydr ogenatirlg ac- frodtibly the daxadetd@metbrarsgenontdnaxmdrdger? partigl, pressugees tof \af !eyston a
carrier and which has’%d§§da/éme R?)mulfl@%%imf“h 1Pomt o t‘-"l?é gﬁgrbﬁr e Whpgar Pif‘por es
vol U above. 0. 3,y Lol & dhati e nor P gt "
100 un. 90 parficlé b:emtftﬁl‘vﬁmelai'el‘lﬁﬁn y tpamf-u chfes 1da3539 ahmanmmgrao Yhew ahdh e (

process of t%efqmﬂegemd51 nventlon 30 of h@ Pppiakeny ghnygne abrve WIf/h 3 eta- <

present in i SB%% watalytic hydro Pgb‘gl‘%\ﬁ?g’i;_%p 2{@4" ¥ a
di amet er above 2121} ﬂsaaltﬁt difibreRty AERAE RorPAke ﬁ%ﬁ&ﬁ fe& Per0f00 ’E 135
particl es havi dgersiridy the jpvezagel pahi¢ladiaingeresfn - whichnaalybt cmmsises];a&lclaahavmg b Ut

catal yst reple g»cyel@g# FM%}‘% algr’cegnaﬂlts‘%gg{ m{tﬁ%ﬁt@ n]degmegeg‘mgggof
re_sli_dual hydro 430 3 LSy %{3166 aid catalyst h

a total vanadi mggg,ﬁ% is ws@nt ent of at / a&;venﬁscmw apqmﬁwvm snd
a.[.hérr] asphal - B&en ﬂ;?goces Qtheepwmtermabooe—OB&Wg oatlteanoad ey paoee

i ed conffti & or %i ?% thor e
d 10% of c§HATY - %%“gﬁ"'“‘ ) rgﬁgg QZL %grpﬂfff &t r%gvol une

in pores with aiceH ad‘f&'htEde at lldalsiﬂgS'faﬂcﬂatpﬂdst Wescv:afaﬁ zae,g pf t%hp&ehvoﬁﬁieatl yosds 85
above 100 nm pwhwczhlda @{Fré fberene a?I0e79< thavi ng
such a an@ dol(sd aﬂb rising (b) less than 20“/0 of porev Pjﬁ:’gef ore
def i nedpt hat t Iﬁ@e or m re gﬁ&a i h 5 a;:éhe@c ) ith a dxameter lafa 31 :Eﬁ@@t
as a4 po
i nvention ITE@Bllﬁmé blfbvd’ e erm,@m’u cdrabyst e mgs usedmf mhatn&a ng Epor it 100 nm.
hydr odesul phur |lrz§16|f@m t‘-lth'amﬂ lef lesatﬂarl eulf'res bovenon105
of a

at hydr ogen*part b p&‘@"ré %ab LE ﬁ 8§ “sed °' ‘j:jii lg‘siﬁ % n1/g
of the pore buthaacnbiakuck dWiat Bertih- t fs@ bar VR Batalyfst rePIOR

Wi th a di anet embefode adfintdeaght eerqucshrmsntd)b’f rsmndualresildyaun@dramMom hsm@ 795(

n

p and at nost meds gheFequifpfgenh sharp pore 45 2t \Y?“H raa%m@fﬂco gﬂ erha?
ni ckel contgnt ;0f loﬂ&??ﬁeéﬁp/?&ftﬁldgﬂi l(p)ﬂn)zgh%& Otg?“g’t ppnw
a cat al yst may be "a l'ess than 284 co u@(mrse_z@q, W iEkel Bhdp@r €S

110 conpri si ng 0 Om W }Qg,g RloreaRa 0/ badbtah and Zm-s(hplw nhblaWter arglfer [16Q
than 0.7 x 31&&5 aégm é(sro%rll;{hybdﬁmbtﬁﬂ ARIEH %ss er,l fﬁl%’ﬁ 20%

of the pore volgbmemomnpmm amlmte@tfsms@ﬂptﬁ/v co'ipmﬁ?ﬁﬂ Q@B /(s W LR
a di ameter |ar de TUFICS en .per mkQY tebraqidmént elrl.s (O «@mtsal yst
com  (c) fss, ﬂﬁg@qﬁﬁg t,}%ﬁ“s““‘ e aidnsajdowelyst S@ving 'pp:rrsed aborec | 185
having such a pr apd (paﬁal pressurw ctfhat deaitescei JeT/Br Bith Adei0dem/t fie f RE PoThe
quot i ent but lessclihamrgd @ ba sithyar Rl TE00 ot sndol iy B ;jha(géﬁ,fe

the requir plenishmepr of resid AL IdSmetexpdl(tﬁBune’;Qctﬁra&miecsay
--al yst hagﬁ&fvm i tota;;;"ﬁ my;{‘r;%?ﬁa@,?‘ ;k,a{ t(h)eleﬁa*e I29%|°& QtF M@Eﬂ}h poreso |1 e

ckaj an Imucobﬂat i 9{11 G e 7 B e

above 0. 45 mM / Gonaprisiag @.54-20.p8 lume in

repl eni shnent @hd 55—50@1“"1!1??55 B85 n posvmsa\ma teflla ma &8 xQl and
residual hygyoc lsesg)imc éﬁyl‘al‘\w% catényitcg; dt) lesalsh 107, bf the randure:tmpmest

x p and a vandgih sdbint thi Olthee Muo@he at IR ammw@ﬁesﬁm ps%eme i1s ’

di amet er di striggud)Fonmehar get erqurercent AP, | WHM WE GrAdMeEs— cat aI is
applied by: p/(d)**<9.0 and said catalyst having a pore 1. A proces

— | hurization w mﬁtbl a}%leﬁ}%‘nﬁ ofm) re
metal s havi gg lfh? Ao "‘é@ﬁ%@algfe:i‘ﬁ% e l\/I??Jdi:liaﬁbdn a rtotal
drogenating actgk \4éa tY0.PRp 2in€ @k oSy 1.2RQ dnavd NgarB@lum and nickel cdnreat O @nPBIEL20 120
smal | er than O.sHarx ppre dxamarerpmstebuvxod chamcterized e Pemwnrﬁhlcg prosesh d %@V}%‘wh

OOCW '
o125 | Tl il TR

t he pore vol unmgyg flesWﬂ § 1 REe60lume in pbids bemg in the form either of particles less than 125
1,408, 759 TP with aCdlam{;I!Ler largg;k‘ea thag 1.7 x p,p]:md 10% dfghq perpypiheme ofj Wiichals @fesentet er
Iarger than 100 nm (c) less than 10% of the pore volune in pores said
particles having such a specific average with a diameter larger than 100
nm pore dianmeter (p) as hereinbefore defined 7. A process for the
catal ytic hydrodesul - and specific average particle dianmeter (d) as

phuri zation w thout catalyst replenishnment of 55



5 her ei nbefore defined that the quotient p/(d)[err] residual hydrocarbon
oils having a total neets the requirenent vanadi um
and ni ckel content of at |east 30 and at nobst 120 ppnw and a

[err]-asphal tene catalyst being in the formeither of particles in which
[ERR]is the hydrogen partial pressure less than 10% of the pore vol unme. of

which is present in pores with a dianeter |ed (p in NMd
innmm PHin bar), or of nm said particle ﬂmu !H mﬁ“ and d (as

aggl on@r at es havi ng nore than 109{940@*i59t heir *hey ein af ore ~ defi ngd t hat

the quopient 1 00T €V OTES, Wi MEt er ~atgve pr\ d) [ err|
oot s N R AT e btﬁ&‘f@i B ITom sai
parti cl epare diameter (p) as herembefore defmed A @Fokdss E&&%S%ﬁr&ﬁsuﬁl aimed in
claim1 aqdrjs ic@pprage particle diameterD(d) as  phurization w1thout catalysr réblepishmeﬁlssf asscat al yst
s appli B @ﬁdrg‘éﬁtheq“&t’mbﬂ/(%)ggl dﬁﬁ‘Faét Bdrgsathamn gilsrdeting fare@lo% of 70
15 partlcl es ave Such a p and d t Raralhe gslb gnﬁ? e Lsﬁfﬁg:[oe vol ume in
pores wi 8k lerdi(Burps/ (@ (<) [err] rreetcmetnhﬂmveem%weﬁmmth process a cata- above
100 nm whi ch aggl onerates are for madbets@mllschmhppamaoncloesmre:metalk poocess as
clainmed in claim1 or cﬁa’f}ﬂ * (gl ng p " °r§ vo‘ﬁééF‘l;u‘l‘ﬁ a tew\g| cont ent of
2, in which process a [err] is appli Q ,g in Teﬁi' o'fe Q,f I n which
process @& wachdlay Htthhydrogen partial pressure less théh Hp'ploﬂ tﬁdptﬁet?dnﬁﬂesdf mgickisS- 20 pbw

ni ckel  §Pliedp u}/Qﬁ,&{m&Qn bqtlnlb%sort,hamfei ltbeftfesahd! ad@at:tat sbgte 10@nd¥Sor cobal t
and 2.5- a@go@gwesnfgb,xgg,gg% /a&pghéuedm w&n e% $vips ?’t"th%P‘é’sd Jﬁ‘&ve such a
and/ o t poRgEdem ipeored @ nGRF bBoRd , PO fehé1 gaotient p/ (d)
neet s thkS)O nmoathethygtonc@npmmed\dmnt icles haV| n such a irement [err]
and d (a%4 I‘Fﬁﬂ?ﬁcess e Cg{meedde i nzﬂé at 3#nd0gedP= %<Hﬂ((®|”%ﬁ S a‘sx X} ai med | n
claimil ceQ'@lcm1 éj UI re 85 25 2,

i N whisc hll?J6 REBRE Sl}s}tl § paid lteidthSt tBqotiea €l Ofn%gl ré‘f‘.i%‘,‘f: mrﬁieg Mﬂ% al yst
havi ng 18/ butmettests requiagmed35 bar and aa:vemoainy%mﬂ Sgglom&atpparrefo ume above
0.45 /g @,ﬁégﬁﬁd plied in V\hlf@éﬁsﬁ‘éll’dmmftldes have such a p nl/g
of the pore voﬁ jz}res with a dlpl:mr g"’@e;fj h"'t‘ﬁ Elét’qr%dr‘i 1'p/ )[err]
meets the aneter of atldmast(PQ Y. X Idast 20 Burdkss ‘i“l({’ ssur?é

[err] . and a sharp bor e releaisrtestr oﬂlrstdnalbh;tdtoedaboﬁharsac- 90 30
5. A procésa pagescisalaimed i ¢laig lair Rhailn orha" 8 lvatwéhlmz@én cqrenti of Whi ch
process 4 ipafich ArasesagpPi del apilichpf peadt a*gzﬂa o %p%@g;% ahtie or e

vol ui? ileaspler g leds3hamahid tat ammstatal;&() bﬁi’/otafbdaltaarﬁ él ¥ I:num a

di ameterls d|‘ér"’}‘tC haad pe hb"“ j2ed andfoxwtmngshnsm tho tu&leﬁsmtbave such ap
and thai'ﬁé%‘}?g@%ﬁéﬁ‘?t HE*B % \9%5 RS leSclh h\atsmthhve pquot i ent

p/ (d) rre SA tpkuGesd’ 8 claimed in claidM1tol cigindi @Qﬁ gr l eggg.?eet ui m@ﬂt 95 35
qui r &frerd; irf wirigh]process a Py is applied of at 159 |4£B§@/(d)93|3£9lﬂ%d0§a h&ing Ol m3 in
pores 6.110 tar ReeEm B tat ahdTe dathlfs: &Y am Vdﬁm@#laverﬂ;ﬁ mlmwtm 9.4-eI-DArret er |arger

t han 100apnltr§d nlwg%h paid me/t;(:ﬁ)l}gpwb;hs: é@r | ¥easfd o lijSI ng one or
nore met AT eets Ay QEeS Barb Obre WiGe %:F esul -
drogenat:ég'rﬁ% essvgl‘l{é ool A o Bl Wheiedd hga%ar-e ot i g%d r og

parti al pincesdirpesesoi P4QGs appledtof etaéﬁpcrl 1 | efs havi vh”lm%uch p and at
oSt 1105 i achitnash biihod St it oL AT QLT PR BRE [ o1 1] mee s
t he re- pliehinadlhi Btsaxdlaprlcemashmﬂnetp d r €8) tduatlanlzg";droofﬁapda@mtﬂuurr gent [err] and
sai d 4 at%éhé; thsi yg“eh i);j% ameest BF r¢an |Ug§1 d_g#@mﬁmkmr rb@n”* psandha®i ng a

por e %ol A % ? Ff’d‘ lt°r3120 ppmMv Wit h
at | east1-G, 41?&3 10 pd es; ! gglgn%s‘)f;/@ gjrre in lﬂlan “F la% asphalrtmene cont ent
.above 0.cB®mising rbn45r mqmometslsvhat:hg ay-di arvetAeproaﬁs i deeatilyid hydradeqdi-and  whi ch
_proceggs dzogengtion) aFH¥ityjog aa@pier avick Gapr | Qﬁ" thll@Shmrogn!Dsnm@l pressurgy afind a sharp

pore di aprefEpms 5‘2@,@ kR @ ndi1 %nlll’s‘f,mem ez, Boekir griwenti Mt i on
char act eyfirirehe 6k hygp/(d)“°<200 and said cRRW vadaT l&‘ﬁﬁeﬁﬁﬁ per 100 pbw
carrier lysvwwvmg acatralvglsttlc et MSseﬁ/gpaltetn oﬂ aslee(sa)so lagts St tnbbarlzdl(aﬁ(maf t he pore

vol unge |‘Yt‘hp‘6 a dm eter of %gi!f&ol’;d&mggan&l §a§?hﬁb¢ﬂ9|¢ﬂ#@f oe Q;li%w,th h a

S | ngﬁiz n“ctm aﬁ%gp Pﬁgﬂa [ éq5r] meet s

di anEt Elat %t@: rebdlamet
t he llQllsﬁﬂmtxon(cb radeﬁSdE tyhan 20% o Ber qU| r enent
7. 0<p/( errll@ and said with a pbwaaatearwhlcat—gﬂyst toh@ﬂses’Lpa?ndés p, and

a

cat al vst(@ 28 yA l'@pq/rB (ﬂ %_Bcggse p and d (as hereinbefore de-
y wit 1ameg)16 smaller tl;an L7 % ?‘crllegl) that %e quotient p/(d)"* meets the 110

50 (b) less than 20%, of the pore volume in pores requirement 7.0<p/(d)**<10.0 and said
with a diameter larger than 1.7 x p, and  catalyst having a pore volume above 0.5 ml/g,




20 1,408,759 with 0.4-0.8 nm /g of
the pore volune in bar, a space velocity of 0.1-10 pbw and pre- pores with
a dianeter of at least 0.7 x p and ferably 0.5-5 pbw of fresh feed per
pbv of =50 at nost 1.7 X p and a sharp pore dianeter catalyst per hour and
a hydrogen/feed ratio distribution characterized by
150- 2000 N1 and preferably 250-1000 5 (a) less tﬂmgmm u ll
vol une in pores N1 H /kg feed. with a dianeter s I "Hﬂ ele
13. A pr oceiss 58S claimed in any one of (b)4(189§9$ t hah 20%'of "t h& pbre volw‘re
in pores cla = ~p+ru-r-|—z-a‘t-ron—55—vm-t-h—a—d1-an1art-err——
0.1
s Gy o T o éed S hES e,

| arger than 1.7 ia

%mr

10% of the pore SHTR.7ixIp mraesm re /a,a E10C € 25al

10 with a dstﬁbmdsremadaafrgeirbﬁ han 100 nm of 150—\;12100(1:!111 raﬁtEp empaﬂsd}-r-zcml on

is carried ouf bSﬂ)iﬁs ?r/o@é%e ofeyplumeya perag aNtﬂI%‘BFdr odesul passing the
EJ(B yHhG

hydr ocar bon oi | t /ﬁeof %(nrepnc e d%;lfgf ‘%’;@qﬂlreg
of at perature xmraeaamee 1 t}iaﬁ 1t7 IaﬁdE‘S@sr&&edEﬁ bya@ Jr@i@ston.

nost 180 bar w thx)utss matn)r/ystthem d'pl mppxns up Ward pr@besanmlawed)rm rlagh 33, ioli -
repl eni shment!0of r gg:":e‘ca dmdes ‘Jg @er!fe L qobe
vertically dis- tgnzanﬁla‘;\fi{hé’ Dlatibre @&aaé’wng?iﬂ‘éﬁ [SKRES sur ﬁﬁésfedf,o
reactors conpri sied30133 ahd ﬁfeid)stQISOHzﬁ\ﬂltB@lt&&al seabjdrepbh mtvar ralaramn and
a bed of sur abieplenishinenk yof t repduak jhgdrecgrbor] @rlsr na haton@nexecwnmemtvembdiyehs-

0.5%w, in whilch havina_stm%é\ ‘Beég%d elz%‘r;na’gn PRece Feagion comprisipe 2 HErdr RERE a
catalyst is appl?eff n‘ﬁf‘:r%év ?ns“‘a St él‘rp“ééqf I 15 or 65
carried out O. w Eth(I €lis a@g eer ¢ a a.n amarme ddnﬁtablmﬂérel’s chrki@inbut

operation or | n 05*adpﬁyedcl@0and/<6(totpbwn¢rél5 dembmkanﬂrfmrommngsireln qyed %00
sw ng oper at i3

6 o8 ‘BW (LREFAipRAnd yR
conpri ses part I CKa ﬁ:arsrfcﬁl agghig 8;' coql nsesQFamcc @ u.t m dpn%enraonal fﬁ;ré?% zﬁa(%ra-

such a p and ﬁr&dh@faﬁkﬁ& ﬁhlﬁﬁp A@3y°° thde®nhe 16 A process as claimed in clarm 14 or

70 fined) th  t heuigmat | BAK PP 1 ] lebr ndrrea/et s 1§, e which mil@ttaly&t pphiddorsdemetal-
La oV 5 It N maore

claimed in C y%#——Y(l)nSgr Ia}gre(t u.\Ej gI{er eagéﬂhgl g¥oge‘ﬁat§gqc§\t?ty% ﬁr car-

catal yst appli ed ofégrmﬂedrm o easp@r &/ Iohih 2 Bk GneM9

m/g, lization zltSm(ﬂt cakal y:srtaemmmpoxsrdrugxeeneqmremwe wth O 8 m /? of

the pore vol uge dinibutien epmctryy enat |(§)>nthaéf¢ vl r*Prgsf 61@? 0.4 ge

with a di arret er &9 leasfh‘hf‘% 12 °'i£? el?) BRPERE F‘%;%ﬁ fmﬁ’%’fdﬁa

follow ng re- p&mﬂoruﬁa Paresh ar PataRS B0 AEr thﬁusorment S80

di stribution char aciidra dxaﬁhtcbyarger than 1.7 x p, and (3()1ghe tqb@eqaocrfep vl dirie lakger kan ger

than 0.4 m/ 3@) lesythyn 10&(§‘§ tlnfrparrvzl BfPorhe p Yivupe |n r engi:_th
percentage (47 of 11 SAETUTR % o gﬁt?g S e

that consists of qfdy e<10Mwhieh §ro€l’|ssaxﬁreetrﬁd’d Gited f ooo hel precedlfy Qa0 LBTE
i n pores abov epaistig tlmrrhydmczsbmldnletp btrdanlpm- aandl substantx&ﬁr Wi tdescidbed!i lmrvimbefore
larger than 1.7 ge%t elarmd te mferr@d g{r& ?f‘h gefeaw& t ang opeaff (he exXpeTimgnt ¢ )

| ess than 1000 of & Hﬁ%oﬂgﬁ -q'S RebRusY b drgérbon orls wPM:ht pav@l

di aneter |arger ¢e 21y osameacmrs compris Za fAecpr B&ESEydfon’sulg Hu€lzed byl ay tpkddess as 90
hydr odesul - 11. dAufystdeéss as clained in any daeedin arpmmplotalarmsnl—eﬂ resi dual

hydrocarbon ol s 4 C‘EG;‘*“WPI Ry p"rtﬁ ess is c cl ai med
in any one of th§ gﬁgbﬁ?iﬁ)o_ﬁ’ SS‘;‘;‘;’ si ng th@h Iggqg@r, Rgmorl to be
desul phur- and a lcaa Hyd@gen 1€1rpr& her ei rshafl Qiere,i ZatonaS.B211gvat ed

t enperature and @r #5200 daapd pfetably raff88rdfte t o anfseonfer gk Amecaetxperl ment s

40 in the presence of hydrogenin upwarddowd-—1.33.—ward or radial
direction thr ough Ogrntg)fr erﬁa]esty sjséitiomf&ic @me&%&%&?%&ﬁ 0§S .19%h have

vertically di sposedp.ruaaﬁ B the EQERD DItiSd, EjSodthdrhpteCBuilinezs nldn Sk pinerr i zed

by a process as 90 cat aI yst bed. which toples may be obtaines clained in
any one of clains 1-17. 12. A process as clainmed in any one of 45 clains
1-11, which process is carried out at ROY C ROGERS, a
tenperature of 300-475 C and preferably Chartered Patent Agent,
of 350-445 C, a hydrogen partial pressure Shell Centre, London,
S.E. 1, of 50-200 bar and preferably of 80-180 Agent for the

Applicants. Printed for Her Majesty's Stationery Ofice by the Courier
Press, Leam ngton Spa, 1975. Published by the Patent O fice, 25 Southanpton
Bui | di ngs, London, WC2A | AY, from which copies may be obtai ned.



