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' '(5.4),'PROCESS FOR THE PREPARATION: .OF- :; · 
' ;:.·; LUBRICATING OlL. ;., . ,, , .. ;, , 

'· :. ~ .. <:: . ; ' . ~ 

:·~(ii)./~ 'we~:~~HELL °INTERNATIONA:~E, ~residual oil fraction obt~ned by atiµasph~ric 
. RESEA1lGH ''¥AA TSCHAflJ RV. fonnC!rlX ~i$tilliltio11; 'The'° ;~6iliri.g ~ ·~angcV ·qf' sli$: a 

'· Shell Internat1onale ResearCb.. Maatscllapp11 vacU.tim dis:tillate· '-is' ·muany: between 350~C · · 

:,N"N., a·isornpany orgarii.Sed under the !~W's and: 550°C: \Hewever;<_d,~,:ashphiµted residul!:l 45 

S of.The Netherlands, o.f 30 Carel van Bylzjdt": j>etroleum>fraqtjoris··ai:C:partj~lady ptef~;: 

. }afut The aague~ The NethedandS, d.o ht~*by . The 'p:roce$· ·~i¢cordjil.g· to' the' 'invention :is 

~:/:a;i~:t!r~to~;~n~~ra~= ~~~d~~n~~th~~;~~~~~~;t~;:·:'~~.s;. " 

by<which''.it is to be perfonned, to be i>#-: hydrogen ·con~ini.ng' ~~; ·Pure·hydrogei1 ·may so 

10 . ~1:~~fe~bed. in, :~~- by the. f~Jl~~~· ~h;ie:::~:t:~t·.~~;~~~~:l:; ~~~ 
.. The present invention relates to · a ,prQ'~ss unie is. ped.e¢tly ·swtilble./ln practice it ·wiil 

f~~:·ih~ ·pr~a:ation of Jubricating. oil' witp/~~ .beg·.·.a~ p0ren~gera1.na· .btm~~ ·g'.t~f·rom·u··· s. ~·';~.·a:.::'.~cf.a~ta.r~1yt;1.~.,.;~_0rai·'""". :.n~nngg·· 55 
· h1ghyiscos1ty.1ndex. .:. ' .. · ·. .· · · .. , ....... . ... .. .. &Cl' &u .. 

15 · · :' 'fJ;ilfA:PPI.kants have found that lubrlcap11g pla1;1t Sucl1 'j 'gas'>Ji9t 6nl:f halfa liigh' hyqro,;; 

'oil .)vith a .high vil;cosity)ndex can be . p~. · gen content' bur· also' ' coritalliii' low"'ooiling 

pared .from ·high boiling; mineral oil frac;tie>J,1$ hydrocarbons; · foi<exilinplC, nietijane, and a 
by converting: the.fatter·pY means Of, hydiQ- ~quantify' of p'tQpil#e: -' . 

20 :·f~!~~~J~~~ ~::P~:::::~~: pre~~.~~t::~y~Jrb!:~:~tey~w:: 
60 

r~~~Is~~~= =s.ims::~o7c:.·~t;.s····temi l'ld.?~PL.:er1fa•tu··~.•i:es·.{u·~··:bn.~ .. !::ow•~.;3·~s~oi:.0.:;ec;;tth•~., . -6···5 

a·high .l;o.ilfug mineral oil fraction is.COii~Ct:ed .n """' ., 

25 'at:":elevl!tCd ~erature' J!,Iid pressure,:lll :W,e rate of, coriY'erifon is ieduced, whereas ~t 

':Px:eSen~:'i>f.hydrogen, with a catalyst.-coP.sJ~t"- te1nperatµres''• ·a:t;ave · sso0c c;racking oc.cuts 

irtg .. of ,lliCkeLand/or cObalt attd molybderi~ to Sllch an e)i:.ten1::1:h~t orily'~ liniited'quarititji 

30 ~'~*7~~~ jd}est£.·ra ... W.'0;~.·1,e:re.:-,' .. s~·.~cue\.:.: ... ey.~r···~.cc~e·s:th··~e:li·~ .. •.~o:_"f.~th.-1e•~.~ .. : '7o 
refractory: oxide. , .·-"'". •.. · .. . . ...: ,., · ... u1 c:cw 1-.. .... "' 

· < Suitabl~ starting materials for the process lyst whjl~ Jnyolyil}g;:thc(risk • of too' high an 
#cording · fo, the · invention are high bo.iJing 
hydrocarbon· ;mixtures, :.e'.g; hea\IY ·petroleum ... 

35 foictioris· ·and.':heavy f~ctions 'obtainea ... ,by · 
·p:YToiisiS;of •coll!, bituminous shale. or tar. ~d.· 
'JletrolWfu.. fractions bOiling at. least in),p~ · 
abo,ve th~'be>iljng range,.ofJubricating o~,.1111lY · 
:l?e:used:to advantage;.As,fee.d for the present 

40 proeess · .u8e is prefetably. made of a distilla,te 
'ff,~ctionfecoyered by vacuwn distillation'.fron'l 

r,. . (frii~ ·2se j .'. ' . o:· 

75 
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however, to select a liquid ·hourly space 
velocity between 0.1 and 10 kg of 
oil per hour . per litre of catalyst. 
A liquid hourly space velocity of less 

S 0.1 kg/hour per litre of catalyst would require an uneconomically large reactor for a given 
degree of conversion, whereas a liquid hourly 
space velocity of more than 10 kg per hour 
per litre of catalyst would give only a low 

10 degree of conversion into the desired product. 
The hydrogen/oil ratio is preferably between 
100 and· 5000 standard litres (litres at 1 bar 
and at 0°C) per kg of oil. A very low: H2/oil 
ratio would adversely affect the life of the 

15 catalyst, whereas a very high H.a/oil ratio 
would cause a considerable loss of pressure 
over the catalyst ·beds, so that much energy for 
compression would ·be required for circulating 
the hydrogen-rich gas. 

20 The catalyst used in the process according 
to the invention contains at least two hydro­
genative metal components, a carrier and 
phosphorus. · 

One of the metal components consists of 
25 nickel and/or cobalt, :and/or nickel and/or 

cobalt compound; moreover the catalyst 
should contain molybdenum and/or tungsten 
and/or molybdenum· and/or tungsten 
compound. Important factors in . this respect 

30 are the quantity of hydrogenative metal com­
ponent expressed as a percentage of the total 
catalyst, as well as the ratio between nickel 
and/or cobalt on the one hand and molyb­
denum and/or tungsten on the other. 

35 The metal component should preferably 
not be used in too small . quantities since ·this 
would have an adverse effect on the desired 
hydrogenerating action. A very high load of 
metal component would cause the pores of the 

. 40 porous catalyst support to . become clogged in 
such a manner that part of the surface of the 
catalyst would be rendered inaccessible to the 
material to be converted. It has now been 
found that ·a catalyst containing between 3% 

45 and 16% by weight of nickel an.d/or cobalt 
(hereinafter menti.oned as the metals A) and 
between 6% and 24% by weight of molyb­
denum and/or tungsten (hereinafter indicated 
as the metals B) is pre-elriinently suitable for 

50 the proces according to the invention. For this 
reason it is preferred to apply the above-men­
tioned percentages by weight .of hydrogenative 
metal components to the catalyst before using 
the latter for the present process. . . 

SS In a comparative inve_stigation of catalysts 
which according to the present invention are 
suited to be applied in the. preparation. of 
lubricating oil with high viscosity index it has 
been found that catalysts iri which the atomic 

60 ratio of the metals A to the nietals B is below 
0.75: 1 show a lower temperature requirem.ent 
and retention of aromatics and a higher 
selectivity than catalysts with. the same content 
of metals B but in which the atomic ·ratio of 

65 the metals A to the metals B is above 0. 75: 1. 

An improved embodiment of the present _. . 
invention therefore consists in that a catalyst--~~ 
is applied in which the atomic ratio of the~ 
metals A to the metals B is below 0. 75 : 1. 

When using such catalysts the preparation 70 
of lubricating oil according to the invention 
is preferably carried out at a temperature of 
375-425°C, a pressure of 100.:-200 kg/cm.2, 
a space velocity of 0.5-1.5 kg of feed per 
litre of catalyst per hour and a hydrogen/feed 75 
ratio of 500-2500 NI of hydrogen per kg 
of feed. 

There is a special preference for catalysts 
containing the metals nickel and molybdenum 
or the metals ~eke! and tungsten. With regard ·so 
to the ·atomic ratio of the metals A to the 
metals B, catalysts, in which this atomic ratio 
is between 0.2: 1 and 0.65: 1, are preferred. 

The amount of phosphorus applied to the 
catalyst may likewise vary between wide 85 
limits. It· has been found, however, that the 
activity of the catalyst depends on the per­
centage . by weight of phosphorus present in 
the catalyst. Good activity of the catalyst is 
ensured by a phosphorous content of between 90 
1% and 12% by weight, calculated as P205. 
For this reason itis preferred. to use a catalyst 
having such a phosphorus content. More 
preferably the phosphorus content is selected 
between 2% and 9% by weight calculated as 95 
P 20 5 on the total catalyst and it has been 
found that the maxim'ilm activity of the cata-
lyst is obtained at a phosphorus content 
between 3% and 7% by weight, likewise cal-
culated as P 20 5 on the total catalyst. 100 

"Activity" in this specification means the 
temperature required for obtaining under 
given operating conditions (pressure, liquid 
hourly space velocity, H 2/oil ratio) and start-
ing from a given feed, a product with a pre- 105 
determined viscosity index. The higher the 
activity of the catalyst used the lower will be 
the temperature reqtiired. 

Although nickel, in combination with 
~olybdenum and/or tungsten, as well as 110 
cobalt in combination with either or both of 
the latter metals, are suitable for use as one 
of the two hydrogenating components of the 
catalyst for effecting the conversion accord-
ing to the invention, the best results are 115 
obtained by a combination of nickel and 
molybdenum. For this reason the use of a 
combination of these metals is preferred. 

In principle any refractory material may be 
employed as carrier for the catalyst to be used. 120 

. Suitable materials are . for example alumina 
(aluminium oxide), silica, magnesia (mag­
nesium oxide), titanium oxide, zirconia (zir­
conium oxide), thoria (thorium oxide), boria 
(boron oxide) and mixtures and compounds of 125 
these·metal oxides. 

It has ·now been found that the use of 
alumina or a mixture. of silica and magnesia· 
as carrier material pennits the preparation 
of catalysts with a particularly good activity, 130 
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.,.selectivity and .'stability. -Fot ·~~:-reaStill .Us.e .and subsequently. "impregnating it with an 
. _., .. ,~ pi'eferably fuade;'of the8e: carrier marerlllls.:. "aque~ps .. solution of a molybdate and a nickel 

'5~ii~if~$i'I~~li.~~1r~ 10 

sjlka·and:up:to 0~095% ·by ~eight of.~sodiym ca1( be':·p~pared··· py·.~pregnation "with·" an 
is· an:· e:it~llerit ¢anier ~terial for the. catalySt;· ~qu.eous ·solution c9htiliiling both ··a phospho­
Thi!! .alwri.ina .is the~oi:e preferred. ~<\ o-;, .. ' molybdate(arid a riick:e1'sal1:·rathei;-.than··with 

19 . ·· If~e aluinina>:¢ontainnnore thmi. 0.005% two· separate-' solutio1iiF one· ·containing phos-. 75 
bf weight of;socJitJrti, .. the sodium l:Ontent µtay phOric acid· and. the· otlier' comprising a molyb-
be :red.µced to' ·the re4ui.red.. 1eve1;· .. by ion date and nickel salt.":· ·: •.> ' . . 
~~ange with· a. ~hitioD: of. .an anttrtOilia .siJlt;· ··· 'Accordingly, the ca"t;lly~t~ ~»7hkh·•are used to 

•.Of the· supports• eoiriposed. of. silica and advantage in '.·the ... pr9cess<accordirig to ·the 
·15 m:agnesia;••a mixtui-e: of betw¢eri .5.0%•.and inventfon,~repreparedasfollows:' 80 

90% ··by weight of··.-silic~t •and .. between 10%' A catalyst· c~rriei isjmpregnated with an 
and 50% ; by- weight. of magnesia is' prefer1'~; a.queous soluti()n :9(an acid. or il()n.;.acid ph(>s.;; 

•·. Jri th~ specifiC8.tion tb,e selectivity ()f a cata.: phomolybd*e\arid . .a nickel salt, whereupon 
lyst' is :undCJ:St99d·. to'• itlCilll ·the·• yield .. Of lubri- the impregnated 'carrieds dried and• :~cined. 

20 catii:J.g' :oil .'.\\Tith a:.specifi.ed:yiscosity i11dex As a ruckel salt;tise<is_:preferably·made of 85 
whicll h~s .. :be~·· :9btained :under gi:ven con- nickel hex'a.inine• dici!.l<>ride 1[(Ni(NHa)6JC1.i), 
ditions. (temperatUre~ ,pressure; Iiquid·::hc)urly . oi' nickel formate, alth~ugl:i' any water-soluble 
spa<;e -velocity-· and H.i/6il ratio) . with the" aid nickel ·salt;· such·· as JliCkel. nitrate .. ·and nickel 
of:ihe catalyst·in qiiestion, The stabilifyofia Chloridemaybeenipfoyed. · ··.'• · · 

25 C;ata1yst• is• the ·e]cfi:rit :1:0: which . the, catal:Yst As phosphomoly~~te- :and. 'aci<;l phospl;io- 90 
rerains 'i~s· activicy during proJonge<i _us~ in :the :tnolybdate'. : use .- · :is<•· Preferably made · of 
process accordmg to 1;he inyenti<>n~\ . : · · ammonium z;;phospho~5~niolybate and.• acid 
· •To· fu~ . incJ,"e~se the: activity ari<f . ~ec- ammonium' · 2:...pbosph~5'."molybdate.' respec­

tivity" '()f the cafal:Y&t . fiuorineis addect' thereto; tively. These diubstiln,¢es p~ve· . respectively the 
30 It<has been: fomtci that an improveI1lent is following cl.J.e1nical £0rIIiula¢'·: · . ... . · · 95 

even :·obtained by a.dciipg•:only 1% .ey.;weight . ·. >· 
of. fluorine;:: If: more thin: 6% by ·~ight.:is (N~)& (5M~03.2P04)• 7H20 · 
added there:.is· '*-·.·:riSk~ hoW-ever, ~r th.e ·' ·· .-. ··· .. : ,; 
selectivity: iof· the. catalyst· riiay be••. ad~r5ely and 

'3~ affected.:,:For thiS :reason it is· :Prefetreci to 
ad4 bet:We¢n 1 % and 6% · by . ~~ight:• of 
fluo.rine to the· catalyst. ; ·, .. ·:<, · · ..... : : . : . 

: .. ; . . ; ~ ... ~ 

(~)GH (~~?03;~~04);. 6H20. 

The catalyst @yJ:~e·prq>!l~d in ,any m!l;n­
ner :de~ii'ed; :for e~ple,: by: impregriating the 

40 carrier with one or. m0re aqiieous solutions; of 
compounds·:·of the. other coiripooentii, fOllO~ed 
by d.rying and cakinati()n; lf the impregnation. 

. is·ca'rri~· out iri~more steps the mater,iatJ:Ilily' 
be· dried and calcined,_<if.:desirC'1 benveeri: the 

i•45 sticcC$8ive steps ofimpregna#on. ... >: . · · · 
.. :·Examples·· of: sµitable•.-wa.ter-solul>le • com., 

pounds'-of:~ickel;. cobitlt/molybdenriID, tung'." 
s'ten arid phosphorus~' whkh• ·can b11 applied 
in tlle.'preparatiori.of the pie.sent catalysts; are 

: 50 nitrates,. ·chlorides; carbonates.. and formia"tes 
of 'nickel: and cobalt, ·:ammonium nfolybdate, 
ammonium tungstate,_;..,, phosphoric;:. acid; 
ammonium phosphate and: amm.onitin(hyclto­
phosphate. In order: to;.obtiliita higl1er sQl1,1~ 

• 55 bility of these compotinds / and : ~or the 
stabilization of the ·solutions certain com"­
pounds; sucll · as ammoniU:m: :h}rdroxicle; •mo110-
ethanolamide and so:i:'bitol -maY be .. added. to 
the solution5. . · . . . . .· ·. · • . • • · . '. 

: 60 . As already indicated· aboVe; a pref~ 
catalyst contains a. ·carrj.er~··:·mclcel~ · molyl;>'.'. 
denum-.and phosphorus• S-q.ch· a catalySt:· cat1. be 
prepared very conv~~ently•, by impregna~g 
·a catalyst carrier With an: aqueous pbosphori¢ 

: 65 acid solution; drying. the impregtia~ cairier 

.. 

They are described:in ·~Nouv~au Traite de 
Chimie Minetale~· ((l959);. edited by · Paul 100 
Pascal, Volume XIV; pages 9l3, 916 and 917 ' 
and in '.'Polyanion~:·efPo1ycation~·· (1963) by 

·; ~Ali~~ri~t~ft' ~~~~~rk~· ~~-: ~e: ~l>ove~ 
described methods fori<the :prei>aration· of 105 
catalys~ to apply•':t]:ie i)iqcel salt'•to the·:cata-
lyst ·by· impregnatfon·toget:her With the phos­
j>homolybdare and/9r. the'acid ph<>sphomolyb-
date;,· ~good restilts may also be: obtained by 
treating the cataIY.s"t. with• two separate solu- 110 
tions;. ·one .containing: the' nickel: salt and the 
other . (coritairiing .· the . phosphomolybdate 

~~,?~rd~f::~h.:1'~~(~~~~~'.~i~l salt, the 
phosphoiri,oly~date\arid/or:the add phospho- · 115 
*1.olybdate· : are · th9rQU.ghly" · disper8ed on the 
ca~yst .· 9,unng · imI>regriatl9n:.' :·it:: is preferred 
to: adi:t, ammonium hydroxide· tb the solutions 
of th¢se cc>niponeµt8,.the;quantity•to be added 

~~~~~?Ii:e::f:::· :~::::io:.~~ ~~ 
J>at~t Applic~ti()n 31.415/73; whicll has· been 
diyi4ed out·· of : this · applicati~n, claims the 
: preparation of a~ '.eatalyst _by i~pregnadng an 125 
oX:idic·· catalySt 'cal.Tier' With a' sobition' of .. 



4 

ammonium-2-phospho-5-niolydate and/o:r mixtW"e of hydrogen and hydrogcm su.lphicle, 
acid ammonium.-2:...phospho-5-molybdate and, a lliliuur.e of hydrogen and'. carbon disulphide~ L 

a nickel salt, and· by drying and calcining of or a mixture of hydro~ and a mercaptari~ · 
the impregnated cattier. such as. butylmercaptan. · 

5 Although ·an active catalyst may even be A very good and henize preferred sulphiding. .70 
obtained by mean8 of only one impregnation method consists in contactW.g the catalyst at 
with the appropriate solution of nicklel salt a teJ:nperature of between 250°C and 450°C, 
and ammonium - ·2. - . phospho - 5 - molybdate a pressure· of ·between 30 and 10· bars, an 
and/or acid ammonium - 2 - phospho ,. 5 - hourly space velocity 0f between 1 and. 10 

10 molybdate, it is preferred, in order to obtain kg of oil per hour per litre of catalyst and a .75 
even more active catalySts with a higher con- hydrogen/oil ratio of between 50 and 500 
tent of nickel, phosphorus and molybdenum standard litres of H 2 per kg. of oil witlt an oil 
to repeat the impregnation several times, the which contains sulphur compoµnd.S, preferably 
impregnated cattier being ciried between two. with .a gas oil which centains sulphur com-

15 successive impregnation steps. To obtain an pounds; This treatment is preferably : gjven 80 
excellent catalyst three impregnations will· be in the same reactfon vessel in which the 
a rule be sufficient while if, depending on the hydrogenative conversion to . lubricating oil 
concentration of the impregnating solution, is carried out. 
impregnation is repeated more than 10 times, Once the catalyst has been sulphided, the 

20 this may involve the riSk. of too lar~ an starting. material for the production of lubri- 85 
amount of nickel, phosphorus and/or molyb- eating oil with a high viscosity.· index is intro,. 
denum being applied tO the catalyst, resulting duced into the reactor at a suitable teni-
in the . clogging of the pores of· the carrier. perature, pressure, hourly space velocity and 
For this reason the number of impregnating H 11/oil ratio and . passed over the catalyst 

25 steps is preferably between 3 and 10. which is · preferably present in one or more 90 
In between the sticcessive impregnations beds of particles with a size between· 0.5 and 

and after the final impregnation the catalyst 3 mm. 
is dried. This is ·preferably effected. . for After passing through the reactor the 
between 0.5 and . 5 ·· hours at a temperature reaction product is cooled and separated into 

30 between 100°C and 250l>C. a hydrogen-rich gas and a liquid product. 95 
As noted preV:iously, the catalyst preferably The hydrogen,.rich.· gas is preferably 

contains fluorine. This element may be recycled, at least in . part ·to the reactor. The 
applied to the catalyst by any suitable method. liquid · product contains hydrocarbons boiling 
For this purpose it is preferred tO impregnate below the boiling range of lubricating oil and 

35 the catalyst with a solution of hydrogen hydrocarbons boiling with the boiling range 100 
fluoride, ammonium fluoride and/or · of lubricating oil. . 
ammonium. bifluoride. These components have The hydrocarbons boiling below the boil­
the ·advantage that they do not leave behind ing . range of lubricating oil are preferably 
less desirable cations such as Na, K and Ca separated from the higher boiling residue by 

40 ions on the catalyst after calcination. fractional distillation. The cut point of this 105 
The catalyst is completed by calcination. distillation is ·preferably so chosen that the 

This treatment is preferably carried out at a higher boiling residue has an initial boiling 
temperature between 450°C and 850°C,. for point in the range between 350°Cand 400°C. 
between 0.5 and 5 hours. In addition. to excellent lubricating· com-

45 After calcination, the phosphorus and the ponents this residue normally contains paraf- 110 
metals, viz, nickel and/or cobalt and molyb- fins which solidify at a slightly reduced rem .. 
denum. and/or tungsten, are probably present perature and thus have an adverse effect on 
in the catalyst in the foriil of oxides, although the pour point of the desired lubricating oil. 
the possibility cannot be excluded that they In order to prepare a useful lubricating oil 

50 have combined, at least in part, with the of IUbricating oil component from the residue, US 
catalyst carrier. it is therefore preferred to dewax this residue, 

It has been found that, in· the catalytic con- thus separating slack wax therefrom. This 
version of heavy hydrocarbon mixtures to treatment can· be carried out in any manner 
lubricating oil by means of · hydragen, better desired. The deWaxing is preferably carried 

SS results can be obtained if the catalyst is out by means of a mixture of methylethyl- 120 
previously sulphided, by which process the ketone. and toluene at a temperature between 
metal oxides are converted, at least in part, -=-10°C aJJd -40l>C and a volume ratio of 
to the corresponding metal sulphides. solvent to oil betweeri. 1: 1 and 10: 1. · 

For this reason it is preferred te use a The dewaxed residue has a high viscosity 
60 sulphided catalyst. · · index, for example, a viscosity index between 125 

Sulphiding of the present catalysts may be 100 and 140, depending on the conditions 
cattied out according to the weU-known sul"' under which the hydrogenative conversion of 
phiding methods for catalysts. Sulphiding may the starting material took place. 
be effected:, for instance, by treating the cata- For this reason it is :eminently suitable for 

65 lysts with a sulphur-containing gas such as a use as multigrade lubricating. oil or multi- 130 
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g~de lubrfoating off , comJ?9rici:it> ·Moreover:······ .silica, a!uniliia anci·~rctjma; or :of alwnma ·and 

70 

75 
· < Accordlli.gAo. a preferi,eci embodiinen~ of. ·denwil, J/~(),:63.py\weight::flu()rfue.and,2 to ,,. 
; the inventfon the slack:·.~. obtaii:ied ~D:Ahe :9%: by,~ght· ·P~()&:deposi¢d,; on.a support 

=af!n~e u;=:~::i~~~--~c~~~~~~~ii~; ·,;co~~:~:;1J.t~[·•r:ar:~m~~hy1ro~=g 
15 gas. This hydromerizatio11: 'is•· preferably ·z<>ne ·and: th~ ;·tlyd;og~i-containing . gas.· both 80 

carried out under>the follovying conditjons: have. a verji'.: small swphur '. c!)ntent, a .sulphur- . 1 

':·. . . €f:=:\f ~?~::'~~-~~~lute: /,;,. :·=~;1d:1~ot~atl~sYJ:~~~h~~-~~~;~ 
:: ';>. Space:vc;lotjty:: p;l~S.Ql~tres of:.slack-.wax ·a higll,er>yi~i:h of luboilfeari. be:obtained .cal-

· :~w~~~~-,: 
with an .acid refra:¢t0fy solid· stippori:MVing With ·catlil}7sts\c6ri.tiliiiil;lg:·more. than·:LO% :·:: 

~.~,isa~~-~ ~ 
:::,.The :hydrogellaticfu component .9f::the .. c;a:ta- in the hydroisomerization· catalyst..· . 
, lyst prefer~bly contains 011¢' or . Jliore metals The hydroiSomeriiati~n ··conversiiin is as ·a 

:~li~ni'~~~:: 
. the. followmg :metals: Cu:o)\g, A\i{Zn,··Cd, range oflubOibsari be·present::in.the.effluep.t :'.·> 

·:~-:·,·:~n~~~%:!~~;~tl~~~~t:kh~~ ·. ::=~:!!r;~~~-~~~~==~i~: 
-45 resis1:llnt catalyst is prefera1Jly used~._since ~en ·the oil/sla~ ,will( mixture to;:;,:be. dewa.xed, 110 

.. --- refatively snialf· quantities : of _sulp,htir. :w.hich . because they-. for#i an )mclesirable dilqeilt and 
may .be pres~iit in the recyc;:le gas .. t~ {?e-u,sed ; reduce ·-the; ~dericy;()~ -~~,'dewaxing opera-

: in ;··the >prese11t proeess ha\ie a ·ttjidency to 'tion .. The·, f~:/tO :tlie second .d¢waxing· zone 
poison catalysQJ :which are·: sulphu1",;.SC11Sitive, .iS;: thus -.ptefCra.bJ:Y'.fQririC4 ·by\1bat part of the 

50 so ~at their .•acti~ity:' · ajld •••·•·sel~~vity ; ~re hY;<frois~~et'..i~a~o*·~\lent:'!hI¢h tboils -Within 115 
uilfavourably :. influenced. ; Esp~ly <active :the' lub.011. boiJ#lg. range.: -The entt~ 'normally , . 
sulphrir-resistant c;:a'.talystf. coip.priSC ; on~ or liquid part.~·' itj,cludmg n¢0pef1~;· and ·:higher 
more oxides and/o.~ sulphides: of 9i00p,'.\TIB 'l;>:Oilll1g · hydro¢arl>Ons,- of:' the>:,J1ydroisomeri-
(Cr, Mo, V) ar;i.d/or of :~ejrori. group (:f'.e; Ni, : #tio11·:effiuCrifor ·any desired ;fraction·: thereof 

55 Co). A very much: prefe~d· caajY81;:to :be 'inay{!i~weVei,:,be.us~<Lill·tb,C;c,secon_d clewax- 120 
used for the · hydroisom~_zation'· , contaµls~:' (; illg :Zt?ncf aS·\ldilg: a{ hydrcicarb()JiS : b.oil.ing in 
to 24% by weight tiirig5ten and/or molYb- 'the'.14boil boillng rarige are: in¢lude.d.:: 
denum and 3 to:18%'-by W¢ight nick,d and/or <,:13y.~the terili ''hydiocarbOiis·,boiling ;in tb.e 
cobalt in the form of· their: oxides ;fl.nd/or :i1µJ.,;. ltil)oil , polling ·range" · is;: m~t: :"high-b_oiling 

60 phides .. ·. ·.· .·· • : .,: .•. · :/. ·· :• ; : · ·'hydi-oc8rbons.having a,'v~ify:,_wJllch,-,mllk:es 125 
The acid .. acting•l'efractocy support ()fthe them: suitable.'asJubOil compOiiehts. Although ' . 

catalyst to be used.in the.hydrois()*1ieiiz&:tion certain lubOJls :.may '.lfe. m~re volatile,.,.'the 
zone advaniag~oilsiy· : .·. coiri.Prises. ~·.·a. mixf:iµ'e . : ,riiaJorlzy: of luboils have.an. illitial •boil4.J.g, point 

65 : :r~ria~ =~i~~t~1t~~~~dh1~~::r~t ';c;~ryl\a;p~~~~/~~f/,~r;~~:~~~ ;.!30 
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below the. luboil boiling range from the hydro­
isomerization eftiuent is suitably effected by 
fractional · distillation or flam distillation. 
Other separation methods may, however, be 

5 used. . · ._, 
The dewaxing of the portion boiling in the 

luboil boiling range obtained from the hydro­
isomerization efiluent may be carried out in 
any conventional way. Dewaxing with the aid 

reactor--in-order to be converted into luboil ..::;;· 
with a very high viscosity index. -u~· 

In case the hydrocracking treatment and tl1e ·: 
hydroisomerization take place in the same 
reaction vessel, the slack wax separated from 70 
the · hydroisomerization product is preferably 
passed together with the highboiling mineral 
oil fraction to· this reaction vessel and to sub-
ject the blend of high boiling mineral oil 
fraction and slack wax t<ni combined hydro- 75 
isomerization/hydrocracking treatment. 

The invention will now be ftirther -eluci­
dated by.-means of the following Examples~--

10 of a solvent is suitably used. In this operation 
a waxy feed is dissolved in an organic solvent -
and the solution is then cooled to crystallize 
the wax, which is separated by filtration off 
the solvent/wax mixture. Suitable solvents for 

15 this operation are liquid propane, benzene, EXAMPLE 1 
toluene, methylethylketone, and mixtures of A catalyst A for the · hydrogenative con-
methylethylketone and one or more aromatics.-. version of heavy hydrocarbon oils to lubri­

The dewaxing of the· portion boiliµg in the c~g oil with a high viscosity index _was 
luboil boiling range of. the · hydroisomerization prepared· -as follows : 

80 

20 eftiuent is preferably carried out with a mix- 250 g of particles obtained by· extrusion, 
ture of 40 to 60 parts by volume of methyl- with a diameter of--1.3 mm and consisting of 85 
ethylketone and 60 to 40 parts by volume of alumina, were impregnated for 20 hours at 
toluene, at a temperature in the range of from a temperature ·of 22°C with a solution of 15.5 
-10°C to -40°C, the volumetric ratio of ml ~f 85% phosphoric acid (HaPO,)·in 241.5 

25 solvent to oil being in the range of from 1: 1 ml of water. ··--
to 10: 1. .· The impregnated carrier was subsequently 

The slack wax obtained in the second dried for 2 hours. -·· 
dewaxing treatment ·is . advantageously After this period, a solution of 93 g of 
recycled to the hydroisomerization zone~ -· · ammonium paramolybdate in 270 ml of water 

30 The dewaxed oil has a very high viscositjr -was mixed with a solution of 118 g of nickel 
index, ranging from.· 140 · to 170, depending hexamine dichloride in a mixture of 160 ml 
on the hydroisonierization conditions. There- of water -and 11 ml of 27% ammonium 
fore it can excellently be applied as a multi- hydroxide. 
grade luboil or as multigrade luboil com- The dried catalyst carrier was impregnated 

35 ponent. three times for 10 minutes at a temperature of 
The dewaxed residue may also be separated 22°C with the solution of ammonium para­

by vacuum distillation into a plurality of molybdate, nickel hexamine dichloride: ·-and 
luboils or luboil compo~ts with· very high ammonium -.hydroxide described above, the 
viscosity indices and· mutually, _different vis- carrier being dried between the impregnating 

40 cosities. These··1uboil·componerits may be.used steps; each time for 2--holirs at 200°C. After 
for the production of excellent multigrade the final impregnating step, the impregnated 
luboils by blending them with each other or· carrier was dried for 16 hours at 120°C and 
with other luboil components. Calcined for 2 hours at a temperature· of 

In order to simplify the process the hydro- 650°C. · --
45 cracking treatment and the hydroisomeriza- The catalyst"thus prepared had the follow-

. tiOn are advantageously carried out over the ing composition: - · 
same · catalyst; . which comprises--as has %' by weight 
already been mentioned hereinbefore--nickel-· Alumina (Al~O:i) . 66 
and/or cobalt, molybdenum and/or ttingsten, Phosphorus pentoxide (P~On) 4~~-

50 phosphorus and preferably fluorine deposited Molybdenum oxide (MoOa) 20 
on a refractory oxidic support. · Nickel oxide-(NiO) 10 

This catalyst· may be present in two 
reactors, the hydrocracking being earned out 
in the first reactor and the hydroisomerization 

SS in· the second. 

EXAMPLE 2 
A catalyst B for the hydiog.enative con­

·version of heavy . hydrocarbon oils to lubri­
cating -oil· with a high viscosity index was· 

95 

100 

105 

110 

115. 

It is also possible to carry out the hydro­
cracking and the hydroisomerization in the 
same reaction vessel. In this way only one 
reactor is needed and a considerable imptove-

prepared in the following manner: 120 --

60 ment in the economy of the process·· is 
achieved. · · 

As has already been mentioned herein~ore 
the non-converted slack-wax, which· has been 
separated' from the hydroisomerization pro-

65 duct can be recycled to the hydroisomerization 

116 g of ammonium 2-phospho-5-molyb­
date were dissolved in 39.5 ml of water to 
which 100 ml of 27% ammonium hydroxide 
had been added. · 

. 117 g of nickel hexamine dichloride were 125 
dissolved in 800 ml of .water- to which. 20 ml 
of 27% ammonium hydroxid~ had been 
added. The phosphomolybdate solution and 
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~~e :nickel hexam!ne .dichl<>ride solution were 
· 0.!J1s~uel,ltlY miXe4 to~ei:· ·. . · . ·. 

.J>~'S~.: ·g; of al~ad~ates, which -we.~ 
1qeii:ttc8.l to the_ ;U_wnma . e,xtrudates ·used m 

5 ~t.le.1 wer"'~s~ "'entl "im re ated 'for 10'.'.~tite; wi£'.:tli~':!qu'4us ~~•·con­iamfu' the h ·.-·lb.on.fur belate the .:nickel :ii~~,J;~e dict&iiak~~-il4 YmnmoAfum "Jiydro~-
. ·i®:P.thfs impregnati9i\~·.J:epeal:ed six times, 

io . tne;.inii)~ated.·ciirrier~~ dried betWeen 
fffp~'f#s; .each time_,~1:~~0.o"~ for '2 h_~urS'~-­
•• .,J~ the Jimµ tm.P~tto:q,, the ~~~r 
was-driedfor2 houri.at.l20°C._and'sul>Se­

. quently', ~dned for2 hotirs at"'65o<>c · · · 
15 > J"he catalyst _thus ptoduce<f,"had the follow-

. fa~;m~~tiori: . . :i. , . . . . ~. -% by \veight 

. -~ '.i:A.Iuini (Al 0 )· · .. -", . 66 .... .~, ~ Iµl lt -~ '·. ·'•· . . . . ... 
·. ~:thosj>horus .pentoxid~ .(PitOo) <·4 · 

. r Mqlybdenum oxide (MoOa) .. ' ' 20 · 
·· ·20 ... 'Nickel oxide (NiO) · ·· 10~ · 

EXAMPLE 3 •· 

7 

. During- .the. ca~Ycl~ : Cc>nversions · over the 
:th.ree. ca~aly# b~_ds: ihetempe.ia'tur~s. were con- 60 
·troll~: in .silct(a znahner $at the· produ~ of 

· -~~ =~~~w~i~~n~?bt~~a~1~~~°at~ 
, afyer. d~waxing,• ha;d,. a ·visco~ityJnqex . CYii:) of 

. ~;3·~~d~w~xi~g -w~s ~ffect~_-1Jy:·mearii of'a 
65 

· IJ:iiX:ture . ··of:« methylethyl,k¢ton¢ '··· and .. toluei:ie 
(50/50) .:in :die :.Tari~ .of three parts, by' volunie 
"9£. nwct:Ure t<;> one_,,part· by '\7~lutile of oil at a 

t~~at~~rtg ~~)~~tu~s· w~. required 
70 

to . obtain the above..:..mentioned results: .... • • . ••: i • . ; • • -~- .i :: .. · ·:··.: : .. ·." . ~ ·. 

-~ ·' : 75 

. : At -tlies{~~~eia~~~-me fol1owing yields · -· 
of de\\r1tx¢9. oW W.i:tb; •a ,VIE of. 1_30 and an 
"initial. boilmg ,poi~t of -3~Q°C calcillated .. on 
tlfo:.·9rigirial. Noi:th.·A.fridm, ·dew~ed resk!.ual 
oil "fraction "u8ed. as··· starting material w¢re 80 
obtained: 

··A. catatyst c was p:,.eP.~a by ~pregnating 
a,.qqantity ·of 150 .. g· ijf ~taly8t J;J for::·1·hciur 
af4Q~C:: ,with a_-~e~ .. of 11. ml of 40% 

25 hy,~~eD.1J.ti.orld,e.atii:t::;9»;.ml o~ water:. The . ·for ~atal.ystA. ::.is.%·_·'by weight ~U~Mll:~Cd catalyst w~s .~~equently dri¢d for ···.for ~falySt: B :: 2!)%' by 'Weight . 
lZ.fi.9:i,JI"s at 120°C ani;l;caJc.inCd for 2 hotll'S at 'for catalyst~ G. :·:,3,2'% by.weight.'. ·. q:so.~.c .. . · .. _._ .. _.·-~-·. ··:.···::.':-:.._.:, .. · .... · -~ ...... · .. ·: ... , . 

· C~tal~t C had ithe' fqllQwiilg comp~itioil: From the:f9J:ego~n.g-:_it i$ ~~id~t .that phc>s- 85 
. ' . . . phorus-coiltiiinllig cata.lyst" display ~- v~ry .% by:'weight good activity and selectivity for the produc-

:~umin.a (Al203) · .· . 64.0 tion of lubricatiI_lg oil with a very high vis-

30 

. ;J,>110sph91"Qs pep~.xi~. :{?sOo) . · 3:9.. cqsity index and ,that, tliese propCl'ti~ can be 
Molybdenum .oxi~ .CM.00,,,) .t~.4: ~er iniprov¢~:Lby. ·prepatjng '. tlie.'. catalysts 90 Nickel oxide (NiOf' · . " 9i7 With. the aid of -amittonium.;2-phospho-5-.35 · Fluorine (F) · . 3~0 molybdate and adding ·fluorine thereto. 

. , · The three catalysts 1\, B and C .also have · .. _ , .E~AMPLE 4 · • . an excellent sta~ili~.:<This was borne out by 

.· A resi4uaJ.·· oil fraction obtahied Jrom. a . ,the ,,fact that dutjng _the first 700 hours the 95 · North ..A£dean ~e oil aaj. t~P~ted by, 't~pera~ ,Ji.adz· tp ·be in.creased: by a,pproxi- , • means of r a )iqqi(J; propane was- µsed .: to._. t~st :mat¢1.y · 2 °C' pe( J_OO hours to ens~ main-
· 40 : the activity, the selectivity and the sta~ility of t¢nailce of the .-A~~ied. viscosity index catal.ysts ~;.B -and C. .·. \'JF;= 130, whe~!I: af¢r 700 hours and up to · This oil f~ction had the following pro- ·the. end of the ':e;perinients described above, perties :: ·, > , · · •ie; after 1100 ho~; the temperature could 

45 

···so 

.· :5S ·' 

·. .. ·h~ kept constanr t<J::ae:Jiieve the desired result SpecIBc griavity 20/4: 0.907 · : .. ·. , '(Vl1t=130) at all. times, 
Viscosity at 99°G: 3~.8 cS :•::: " > 
Vi'Seosity ind~ (V;l8)_' 

0
ASTM--Q .,2270 

after d~ at -$19 C: 77 ,_.. .. . . ~, .. : 
Yield · of· dewaxed oil ·after · dewaxirig·; at 

:.i::.:1°'.iixAM::PLE 5· 

;~.~~~~t:~he~--19°-c: s9~2 % '6y:\\feight. . >. <· 
:molybdate;aiid"ll g~_of~onitim phosphate ·.·• Quantities :Of this oikfraction were.p~sed ·. iiiAQ··'m1'.of:water:a.Ijd;a:so1ution of 42 g of 

over th¢e identicat-bed.stof tbe-catalysts•A,·B: ·:niclcel.foimate 2 ~q in''.40 ml 25% N}40H and C und~r. the followiiig·· reaction:·:coil- were combined. After'·'.'addition ·Of .water to ditions : :.: · · ·· · ' < .... · ; _ ;: ··· o~in 90: rill; thisL sOJ.iitiO'ri was . applied for a 

..... · 

·•. .. .. •· .·· on~step- iniPregnat:ioii ~f _100 g of 1.5 mm 
. Pressure·: i4C>·barsabS6lute •.... /: ·. altjmina. extnidates' (pore' yol~: 0.62 mljg; ·;tJ:~y. ,space \felocify::. 1 kg of oil~rhoUr spetjfi~ su,rface are~:. :219 ·.m2jg;:silica con­'F -~er litre of ca'lll1ylt .; .: . . - · · ·.. · ·. tent ~ 1.4 %\v}: .The, inipregilated 8.1.umina was 
HYdrogen/oil ratio: 1l000 statt'aard Utres .. of dried· at t2o0c for:t\iVo hours and:caldned a.t Hs per kg of oil. ·· · soo0c f0r three: .hou:rS.: .. · · 

..• 
. . : . ~ 

•".:. 

100 

105 

110 

115 

,_,:.::.::: 
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Catalyst ft.. . of 19.4 g of (NH4)JIP04 in 80 ml of water 

A solution of 28;19 g of (Nll,,)AHP94 _in were combined. To this solutidn a solutio""·• 

60 ml of water and a. solutiOn of 92~9 g of of 84.4 g of nickel ChlOride 6 aq in 70 mn ... t 
ammonium heptamolybdate in 33S ml of monoethanolainine was added. After the" 

5 water were combined. To this solutiOn. 100 ml addition of water to obtain 320 Illl, this 40 

of 25% Nll,,OH and· a solution of 120.55 g solution was diVided. into two equal portions 

of nickel chloride 6 aq in a mixture of .. 300 . which were applied for the impregnation of 

ml of water and 233 ml pf 25% N}40H 175-.g of the same alumina extrudates that 

were successively adc1ed. 'The resulting solu- w~re used for the preparation of catalyst I. 

10 tion (1028) ml was applied for a six-step · The impregnation was ·effected in two steps, 45 

impregnation of 250 g of the. Saine alumina each with a portion of the afore-mentioned 

extrudates which were~ for the prepara- solution. After each impregnation the alumina 

tion of catalyst I. The impregnation was was dried at 1200C for two hours and cal­

effected by inunersilig the ·alumina· e~- cined at 500°C for three hours. 

15 dates into the afore-mentioned solution five 
· times for ten minute8. After each immersion Catalyst D · 50 

the alumina was filtered off and· dried at While heating an adding dropwise 30 g 

120°C for two hours. After the fifth of 30% H202,. 64.8 g of ammonium hepta­

.iinmersion the remaining quantity of impreg- molybdate were dissolved in 60 ml of water. 

20 nating liquid amoUrited to 140 ml. With this After cooling tO rQOD1 · temperature the . solu­

liquid the alumina extrudates were impreg- tion was combined with · a solution of 103 55 

nated for the sixth time. After the sixth g of nickel nitrate 6 aq and 18 g of 88 %' 
impregnation the alumina ;w.as dried "at lZOOC phosphoric acid in 200 ml of water. The 

for two hours and· calcined at 650°C for resulting solution was divided into two equal 

25 three hours. · · portions which were applied for the impreg-
nation of 175 g of the same alumina extm- 60 

30 

Catalyst B. . . dates that were used for the· preparation of · 

This catalyst was prepared in completely . catalyst I. The· impregnation was effected in 

the same· way . as catalyst A,,. but starting ~o steps, each with a portion of the afore;. 

from a different carrier· material (1.3 mm mentioned solution. After the :firSt impregna­

alumina extrudates with a pore volume of tion the alumina was dried at 1200C for 'tWo 65 

0.67 ml/g and a specific surface area of 221 hours. After the second· impregnation the 

m 2/g). alumina was dried at 1200C for two hours and 
calcined ·at 500°C for three hours. 

. Catalyst c 
A solution of 64.8 g of alum·inium liepta­

:35 molybdate in 80 ml of water arid a solution 

The composition of the catalysts is given 
in Table A. Catalyst I is a catalyst according 70 
to the present selection invention. 

TABLE A· 

75 

Ni~el Molybdenum Phosph~s 
content,. content, <:on tent, ·Nickel/ 

Catalyst gat/100 g gat/100 g gat/100 g molybdenum 

No. AI.Os - AfsOs Al~Oa. atomic ratio 

I 0.12 0.21 2.6 0.57:1 

A 0.20 0.21 2.6 0.95: 1 

B o.io 0.21 2.6 o.95: t 
c ·0.20 0.21 2.6 0.95:1 80 
D 0.20 0,21 2.6 0.95:1 

. . . 

Hytirocracldng· .Experiments : Vl of the . de-asphalted oil after .dewaxing 95 
at "-20°c:· 8'1 · · 

The temperature reqilirement8, · retentions 
of aromatics· and selectiVities of the catalysts Sl!lphui" CQD.tent: 2.5 %w 

85 mentioned in Table ~ relating· to the pre­
paration of a lubricating oil With initial boil­
ing point . of 375oc and .VI of 128' after 
: deviaxing, were compared on the basis of an 
experiment carried out under ·the following 

Nitrogen CQi'ltent: ·780 gdpm 
Aromatics content: 100 mmol/100 g 
Pressure: 150 kg/cm2 · 100 
Space velocity: 1 u-:i .h-1 

90 circlinistances. 
Hydrogen/oil ratio: 2000 nl.I-1 

Catalyst bed: 100 ml. 

Feed : propane-deasphalted short residue The catalysts were crushed- to a. particle size 

obtained after· vacuum diStillation of a ·. of' o.s....;.i.4 ~ and tested in sulp~ded form. 

crude oil originating froin.· the · Middle SUJ.phiding was earned out . by treating the 

East. · · · · ·· · · catalysts for five· hours: .. _with' a .minure of 
105 

.·r 
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. .• hydr0ge1f and hydrogen sulphji:{~ :ii;i ~ 'volu¢e uene at 2oqc' iri. 'which four parts b 

-----~Ja!;~lf~l~~~~:::~~3~~~r:~ .·_··b1·n!n.._·~-y,--.oa.1b.=_.1··e_z._._;s.n_~.::·-1_-.~-~-:_._m ___ ._-__ 0_1_._._i_-__ ixtu __ , ____ ._._._th_-._ ·re_is __ --•_. ___ ;_·-··~-_t_:_se·.-·.·_en:_._d'_-_'°_•_._.~_: ... __ -_· ___ e_._;2_ 
5: .•equal partiC of me~yFetlJyt ketone:• arid tol.:. .1.J . . 10 

:·<· ··:. <;"·.· ''-:':_·>:T;A~:.BL--E:,_:~---
. D ·:;· _.- ;::·,,... ·· .. 

; : '''··::~ ,·"- .. ·-· -~~~bri!~f_:~'--·· .·:·:· ~--.··. <_< '-';::·:: 
· · · Teinpera~re; Sei~<#vify V 21<>0 R' Ar0inatic$ " :Reteiiti '0£: 

Applied requirement 01 'w" · ·· k cS ' ,. · mm' co
0

·_n

11
ten:_

1
'
00
.;. ·g·,_· __ -__ _.·,_aroma_-_-._.· __ -:

0

·,··,

0

.if __ es_-.:·.,-_--:_·,· __ " .. ' ... _.'_.-:·_·:._-.· 

catalyst ·, :" °C · ~-- olfe~·- . ., tc 
'~. . 

15 

,, ....... _;·. 

··.· 

I 420 . . 45 :'i 9~4-·· · :--:-.::.:-],7··. ~-:·· 27;;, 
A 424 42 · ·· .9;3 ·' ·,. 33·· -33··· 
B · · 428 · .. 39 8.8 40 40' . 

20 
.. ·._.,..·-· 

· ·' · · C·- '·.·""'"426 . -··•_-••_·_:_·_4
4
3
3

_ · 9.0 . 36... · 36-<· 
-· .. ,· ' 'D_/i. __ ,.-·_. /42l · · 9.3·:. < 32 <> -·· _:,.32 .. :• 

... ~=ti>&~~~~~; 
/ .... aid'.'. Of~· Jiquid~:-=P~p~ne._: .. 'The. _de~~i>fl~lted· · ~esi-

35 ·_ due haci• tile following :pioperties{ ··' 
-~. . . . .. • .. .• _: :· . ' ·. . . 

·-_ -.. /''· :M:!irt~1~~~~°:1~i;~~~r:: .. : 
• '_Yistosifyi ·-ii;ldex "{VIE; :A~TM· 2270) after 

· ·: ciewaX:ing:at:;.;.;;;19°C~ 77''' '. -·-··-.. . 
4cf'" , · Oil yidd . after .: "dew~ilig af -19°C: 

" 892"/o ~r. wei&lit; .... ·. . · ... ·: ' 

. :,:,_,' 

4S. ; · Teriiperiitute: '440°C .. ,>·, 
, ·:.preSSUre.:= 140 ·bars absolute·;:·. ~::_:'.. 

Space velocitjri"'T:kg of- oi.i: p~r •h(>ur' per 
: litre oh:atalysf . : . < :,:: 

· · Hydrogen/off ratio: 1000 litres (N.T.P:) 
SO · --per kg of oil. · .. ·. · 

.• ••• - -~~--- • ·' • ' ••• :'·.• • < ·' .·; : : ' 

··. 
' ... : 

_ :~{~~:t~tl\~jkjng.:ca~:l~~- h~~; fu,e follow-
•. t:,._.: .. ·'.::_·, ·. 

.. :.· .:_=: . . : ···'· ... 

<, • •• % by 'weight 
.. '-:.: ·.: ·:63.0 

•: : . 3~9. 
'·: 19.4 
<: 9.1 

. . . '.:··} tg 
.· .. _, .... 

.. · .. · .. :. ·-:> 

The nictfon; ooiling befow 400°C consti- 60 
tut~ 56%.-'·by W,ajghf ·Of· the 'hydr()cracking 
product. It 'was sq'.larated· off·f.rom'the hydr<>­
crackirig p:rQ,41:1# .bY.. Jra".'tic)rial' ·· distjl.la'.tioxi" · · 

The fractlon b()xlmg"abov~ 4()00C (44% 
wt) was···dewued with thl{a"id.of.:a mixture Of 65 
50 parts· by :vo1Ull1C of'methyI··ethyFketone 
and so parts by volume ·of" t:OlU:encHlf a ·te1n:.. 
perature· of ,_:_,;27°c;. TJie·: solVc;:iltfoil riiti!:> 
was 3 : l. During_ the dewaxirig·12 %-·bf"Weight 
of. slack wax:'·was · sepai'ateci off. The: .foboil 70 
thus ol:>tained . had . a vis~osity iµijex 
VIE (ASTM_;_D 2210) oH3o. " · ·: · .. · . _ 

The yield of tJlis luboil was 32% by weight· 
calculated on the ' basis .. · of the· · ·original 
deasphalted ~idl,llll oil.fraction. . . _ . . · 75 

The slack.'wax· o}?ajiled" m.· the 'devvaxing 
was then cata:.l:Ytically· hYdfOisomerized' apply-
ing the following cOilditlons·: · ' · · · · " 

Temperature: _340°C. 
Pressure: 140 bars absolute 

··,:.-.. · 

_8pa_ce veJ,ocity:_ 0.81 kg 9f slack wa,:i.i: per 
.. -.h90i; peditre of catalyst. : : · . · ·. · . 
'Hydrogen/slack wax' ·ratio: L660· litres 

(N.T.P.) of hydrogen per kg of slack 
wax. 

80 

SS 

The· hydroisorrieriution : catalyst eontaille.d 
17%' by weight;· tul1gsten,"' ,9%'. by' weight ' 

·ruckel and 25% by weight'fluoriiie deposited 

~unrintl>~w.:=~~~~bJ.:£si}>?;)~'~ 90 
cata:.ly~ has beeri Sulph,µtj~d · by pass.ing. sul­
ph\Jr-Contaixiing g~ ·oil'.- tlierCC>ver 'dtiring 36 
hours at the folfowirig cpriditioris: : ' :·· ., , 
·- ... ·· ~- .. ·;·: '. · .... _.,· ;_;".:;_~: ·~··, __ ,·:·:;·/· : __ ··.:~·· ... 

~:Z1=:°50~~~1~~- ::··'·;· ;:· ,· .·.y: 
Space velocity:: Fkg of oil per hour per 

95 

. liti:e: . pf catalyst . . . . _ , . 
. Hydrogen/oil ratio: 150 litres (N.T.P.) 

pizo kg .Of 'Oil. · . . " . · : . , · . . 
, . -. ( ... ' :·.( .. :... -;·, . ,. ·,. 
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By fracti~aI diStillation the fraction boil­
ing below 400°C was sep~a~d from.· the 
hydroisomerization product. The yield. of ~si­
due boiling above: 400°-C was 4,9:4%. by 

5 weight calculated on the basis of· the hydro­
isomerization feed. This residue was dewaxed 
at ·-27°C with the aid of a mixture of 
methyl ethyl ketone an9 tol~~ .(5.0/50), the 
solvent/oil ratio being 8 :·t. · . · .-

10 The yid~ of. de~:ii;:~ .Iuboinvas 24.9 % by 
weight calcul~ted on ·we b~sis of the hydro-
isomerization feed. · · 

This · Juboil has the following prop~es : 
Visc~itY index (VI:E,: ASTM-D .4470): 

IS 158. 
Kinematic viscosity at 38°C: 30.60 cS 
Kineniatic viscosity a~ 99°C: 5.97-cS. 

. Compam.tive ~_etjnlent . . 
A deasphalted residual Qil fraction of t;he 

20 same origin and c,om:Position as, the _material 
used in Example 6 1~ dewax,~ at ·'""'."27°C 
with the aid of a miXture of m.ethyl.:.ethylke­
t9Qe a.nd toluene (50/50),-ihe solv.entfoil ~t~o 
. bctlp.g. 3 : 1. In tlll,s .. operation 14 % by weight 

25 slack wax is -separated. · . . . · . ·· · .· 
This slack wax is hydroi!iomerized at the 

same conditi9ns · and with the aid <)f i:he same 
sUiphurizCd catalyst ~.mentioned in Example 
6. 

30 · ·· The fraction .bo.llfil.g above 400°C of. the 
liquid hydroisomerization product is. dewaxed 
in the same manner as· mentioned in Example 
6. . ..... : .... ·~ .- . .· . . . . . .. 

The yield of l~o.il is. now io3 by weight 
35 calculated . on the hydrt)isomerization f~d. 

The luboil thus ob~ined had the following properties : · · · .· · · · · · · · 

Viscosity index: (VIE, ABTM-D: 2270): 
100 . . 

40 Kinematic viscosity at 3~°C~ 295.3 cS 
Kinem.~tic visco~ity at 99°C: 16.8~ c~ 

EXAMPLE 7 
A slack wax of the same composition as that 

obtaineq in t:ht:· first d~ax~g. treatnl.ent of 
45 Example 6 was hydroisomerized with a 

catalyst which vV-as identical With the hydro­
cracking catalyst used in ~xample 6 .. 

The f.oJJowing conqitions .. were applied: 

50 

55 

Temperature: 4.00°C · 
Presstii:e: i4o· bars absolute 
Space velocicy·: 0.80 kg. of slack wax per 

hour per litre of catalyst 
Hydrogen/slack. wax ratio: 1.780 litres 

. &~T.P.) of ·H3 per kg of slack wax. 

· The fraction boiling ·below . 400°C was 
separated by fractional diStillation ·from the 
hydroisomerization product. The yield of 
residue boiling above 400°C was 61.2% by 

weight calculated on the. ·basis of ~e hydro-
isomerizatiori feed. .=l.iO 

This residue was dewaxed at -27°C witliv7 
the aid of. a mixttire of methylethylketone and 
tolUene (50/50), the solvent/oil ratio being 
8 : 1. The luboil yield was 36. 7% py weight 
calculated on the hydroisomerization feed. 65 
This luboil had the following properties : 

Viscosity index (Vl:r;:, ASTM-D 2270): 
155 

Kinema~c viscosity at 38°C: 28.10 cS 
Kinematic viscosicy at 99°C: 5.60 cS. 70 

w:a:1':r WE CLAI.1\1. IS: -
1. A.- process for the preparation of a lubri­

cating oil with a higP. viscosity index, charac­
terized fa that a high boiling mineral oil 
fraction is contacted at elevated temperature 75 
and pressure, in the presence of hydrogen, 
With a catalyst consisting of nickel and/or 
cobalt" and>molybdenum and/or tungsten, in 
n:ietallic1 oxidic and/or sulphidic form. and of 
phosphorus oxide supported on a catalyst 80 
carrier co11.sisting of refra:<;tory oxide. 

2. A process according to claim 1, charac­
terized in that the high boiling mineral oil 
fraction is a vacuum distillate boiling between 
350°C and 550°C. 85 

3. A p~cess according to _claim 1, charac­
terized .in· that the high boiling mineral oil 
fraction is a deasphalted reSidual oil. . 

4. A process according to one or more of 
the preceding claims, characterized in that 90 
the temperature is between 400°C and 500°C, 
the pressure between 100 arid 200 bars, the 
hourly space velocity between 0.1 and 10 kg 
of oil per hour per litre of catalyst and the 
hydrogen/oil ratio· betWeen. 100 and 5000 95. 
standard litres of hydrogen i>er kg ·of oil. 

5. A process according to one or more of 
the preceding claims, characterized in that the 
catalyst contains between 3% and 16% by 
Weight of nickel and/or cobalt. 100 

6. A process according to ·one or more of 
the preceding claims, characterized in that 
the catalyst con~ns · 6 to .. 24% by weight of 
molybdenum and/or tungst~. · 

7. A process according to. one or more of . 105 
the preceding claims, characterized in that the 
catalyst contains between 1 % and 12% by 
weight of phosphorus calculated as P 305. 

8. A process . according to one or more of 
the preceding claims, characterized in that the 11 O 
catalysr contains between 2% and 9 % of 
phosphorus calculated as P 3 011. 

9. A process according to one or more of 
the preceding claims, characterized in that the 
catalyst contains nickel. 115 

10. A process according to one or more of 
the preceding claims, characterized in that 
the catalyst contains molybdenum. 

11. A process . according to one or more 
of the preceding claims, characterized in that 120 
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By fractional distillation the fraction boil­
ing below 400°C was separated from the 
hydroisomerization prod~~·. The yield of resi­
due boiling above 400"'9 was 49.4% . by 

5 weight calculated on the basis of the hydro­
isomerization feed. This residue was dewaxed 
at ·-27°C with the aid of a mixture. of 
methyl ethyl ketone atid toluene (5.0/SO), the 
solvent/ oil ratio being 8 : 1. · · 

10 The yield of. dewaxed lul:!oil was 24.9 % by 
weight calculated on the bili;is of the hydro­
isomerization feed. 

This luboil has the following properties : 
Visco&ity index (VIE,. ASTM-D 2270): 

15 158 . 
Kinematic viscosity at 38°C: 30.60 cS 
Kinematic viscosity at 99°C: 5.97 .cs. 

Comparative Experiment 
A deasphalted residual oil fraction of the 

20 same origin and composition as the material 
used in Example 6 is dewaxed at .-27°C 
with the aid of a mixture of methyl-ethylke­
tone and toluene (50/50), the solvent/oil ratio 
being 3: I. In this operation 14% by weight 

25 slack wax is separated. 
This slack wax is hydroisomerized at the 

same conditions and \\ith the aid of the same 
sulphurized catalyst as mentioned in Example 
6. 

30 The fraction boiling above 400°C of the 
liquid hydroisomerization product is dewaxed 
in the same manner as mentioned in Example 
6. 

The yield of luboil is now 20% by weight 
35 calculated on the hydroisomerization feed. 

The luboil thus obtained had the following 
properties : 

Viscosity index (Vh, ASTM-D 2270): 
100 

40 Kinematic viscosity at 38°C: 295.3 cS 
Kinematic viscosity at 99°C: 16.89 cS 

EXAMPLE 7 
A slack wax of the same composition as that 

obtained in the first dewaxing treannent of 
45 Example 6 was hydroisomerized with a 

catalyst which was identical with the hydro­
cracking catalyst used in Example 6. 

50 

55 

The following conditions were applied : 

Temperature: 400°C 
Pressure: 140 bars absolute 
Space velocity: 0.80 kg of slack wax per 

hour per litre of catalyst 
Hydrogen/slack wax ratio: 1.780 litres 

(N.T.P.) of H:i per kg of slack wax. 

The fraction boiling below 400° C was 
separated by fractional distillation from the 
hydroisomerization product. The yield of 
residue boiling above 400°C was 61.2~{, by 

10 

weight calculated on the basis of the hydro-
isomerization f~ed. _,,.lSO 

This res.id-q~ ·was Cl.ewaxed at -27°C witn\_, J 
the aid of a. ~ture of methylethylketone and · 
toluene (50/50)~ the solvent/oil ratio being 
8: I. The !µboil yield was 36.7% by weight 
calculated :o~ ,the hydroisomerization feed. 65 
This luboif had the following propertiesi--

Viscosity index (VIE> ASTM-D 2270): 
155 

Kinematic viscosity at 38°C: 28.10 cS 
Kinematic viscosity at 99°C: 5.60 cS. 70 

WHAT WE CLAIM IS:-
i. A.- process for the preparation of a lubri­

cating oil with a high viscosity index, charac­
terized in that a high boiling mineral oil 
fraction is contacted at elevated temperature 75 
and pressure, in the presence of hydrogen, 
with a catalyst consisting of nickel and/or 
cobalt· and molybdenwn and/or tungsten, in 
metallic, oxidic and/or sulphidic form and of 
phosphorus oxide supported on a catalyst 80 
carrier consisting of refractory oxide. 

2. A process according to claim 1, charac­
terized in that the high boiling mineral oil 
fraction is a vacuum distillate boiling between 
350°C and 550"C. 85 

3. A process according to claim 1, charac­
terized in that the high boiling mineral oil 
fraction is a deasphalted residual oil. 

4. A process according to one or more of 
the preceding claims, characterized in that 90 
the temperature is between 400°C and 500°C, 
the pressure bet\veen 100 and 200 bars, the 
hourly space velocity between 0.1 and IO kg 
of oil per hour per litre of catalyst and the 
hydrogen/oil ratio between 100 and 5000 95 
standard litres of hydrogen per kg of oil. 

5. A process according to one or more of 
the preceding claims, characterized in that the 
catalyst contains between 3% and 16% by 
\Veight of nickel and/or cobalt. 100 

6. A process according to one or more of 
the preceding claims, characterized in that 
the catalyst contains 6 to 24 % by weight of 
molybdenum and/or tungsten. 

7. A process according to one or more of 105 
the preceding claims, characterized in that the 
catalyst contains between l % and 12 % by 
weight of phosphorus calculated as P 20s. 

8. A process according to one or more of 
the preceding claims, characterized in that the 110 
catalyst contains between 2% and 9% of 
phosphorus calculated as P 20 •. 

9. A process according to one or more of 
the preceding claims, characterized in that the 
catalyst con~ains nickel. 115 

10. A process according to one or more of 
the preceding claims, characterized in that 
the catalyst contains molybdenum. 

11. A process according to one or more 
of the preceding claims, characterized in that 120 
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fra2V-cfzea'.Pd·:m. ~th-:•_'._~-·-~the·~~--•-·_8_:aw_<l;~: __ .-_:uu.·_·_·.con·:_ma __ -_ ••• _.:ta/_~.~.111l:_:._;_s~--.. _ St~~;~= uui ........ ..L ..... _..._ , h~generatiJig'.treawictit and that the: higher 5. be:twee110;5% and3$ byweight0f.sili~!l-8*d' boilingresiduCis·dewaxed;·:~' ··· . ; . · · 70 .. ~til~4!Er~ 10,: mainlY' of' between:· SO.%and·:90%:· of·silica .and -~40°c:·and·a volume:·ratio of solvent 75 :; :::gn··-'::.een 10~. aj}d >5()_% by -~~~ ··~ ;t&.t>il between 1:~ r8n4;io: 1. · · 

~~cla®S~%.=.:! ~=~~~~~:: 15 is · ~e of a. catalyst prepared bY: iiri.(Jfeg- · :one• 'metal :_a, ~htisen from ·the group formed 80 ~~ting a catalyst cartj~:with:'ah-aqueous:Cs9lu- by nickel. an4•: c<>:i;alt,;·,·~t least one metal. B tioll' of phosphoric ·add drying the im:Pre,g- -Chosen front:'the. ' groirp: formed· by· molyb-. . -~red carrier and (iltlp:Cgnating it_)wi.'11:.-~: derium aJ:14;-~gst~'. and••also· phosphorus· on . · . .,aqueous solution which contains a molybdate •ar;.'oxidic cat:alysfciritiet;:the:atomic ratio of · 20 · ;and ·a nickel salt and_· subseqqently dcying and- tpc: metals i\. •to tjle metals .;n being below 

:~?~ r :~:sre;J~!f"~~~a~~~~~{: · :r~l~~~~~~~r£ii~~~~1~~ ir~~d 2~ 
'85 

made of a· catalyst '.pi:CPaiecJ , by . imp~gnating ·. vvhieh' the , atoniic::ratio of,the metals A to ·the 25 'aj:~talyst carrier with_an:aquetJu8 sqluti~n'of ~ B is bel:viee.h~o.z:,i and•0.65.: l. 90 ·a phpsphoinolybdate,aiJ,d/ol'.:.otan acid,:.ph~s,. ·<:~ts. A 'process>sceordiiig to claim 26 or phOrriolybdate and a nickcl''Salf· and dcyijig . 27~:;,Characteriied' ·m:: that ithe preparation of and :calcining tlie ·impfegnafed. ~~ttj~. · · . . th#/ lubricatirig~ oil)s'.' ¢~tried' OQ.t at a tem~ · f6;: A process acCo:¢ing to claim 14 ;or:)5, pC:i;atilre of• 375~25~C, a pressure of 30 . characterized in thatJhe. nic1ceL:Salt usecr is : lQQ-~·200 '.kg/Cm.2;:. a -'·space · velocity of 95 . ni&er hexamine dichloride or)iickel Jorn:uite. . OS-1.5 kg ¢ feed:. per ·litre of catalyst per _ '•11; A proee~s acCCJr~iiig' to Clafui t_~: Of 't°6/:'{i\~o~)ijcl, a ·!J,y~¢~/fe~d,:ratio of SOQ.-.-2500 chara~cnzed _ nl th~t .the ph0SfJho~olyb4a:~:\:'Nl,ijyd_rogenper.kg.ofJC¢.• . uSed. is ammoruum .:2;;.phosph~5-m0lybda~:< •):2_%A: process according to one or more of 35 . [(N~)6 (5Md03 • ~P()~)/7:f40]~': \/ : .. · · · cl~s 24 to 28, Cha#lcterized in· that the · 18; · A process ace:ording , fo ::claiiri )5 or sfaCk: wax obtained in the dewaxing treatment 16, '¢haracterized ir( th~(;:t:Q~) acid phospho- is ·cjtalystically i$oni~d in the presence of inolybdate used· .. is' •onb,lli1:.2-:-phaspho-5- a hydrogen-containing ~s and that a luboil m?ly{idate[(NH4) 6 ,:I{ (5 M:qp;'.;:~?9~); 6;Ei:i0]. having a yery high .Vis:Q!iity ~ndex is obtained 40 · 19; A-- process a,~rdmg:·'t!J<One or:)~_ore of by dewaxing the hydroisomenzate. claims '14 :}O 18;·. Chara~iZ¢d · in th~t . the 30. A process according to claim 29_, . solutipn of. ni~. salt ~rid riiolybdat¢; . .Phos- . characterized .--in . that the hydroisomerization -:·phom~ybdate and/or:~fict•phosphom~lyM~te :is:t~J;i'ied out at a teniperature in the range 
45 co~~i~--=;~~c~ra:ti~-~~~ 'or'1icire·~ -:~,~~~~3~~ ~o45f;cf·b~r=~~u:,~ =~ tJ;ie :preceding'cclaims; qia#¢t¢rized h(tbat the: :Ve!Q<;ity m· the· tange of from 0.1 to 5 ,0 litres 

~ ~·M~~:-~;;;; the preceding cla:irilS, · characterize(f .. ir{that catill:Yst contains: 0.5'.:tlK40%. by weight of 

55 ~~--~::;;~ 2so°C and 450~C,<a.pres~:betweeri..~Q·lln.d hydroiso~riiati<iri':caial~t contains 6 to 24%' 60 70 'pars, an hourly sJ?a.ce velocity between:'! by .weight :tungsten 'and/~ molybdenum and and JO.-kg of oil per haj Pc:r litre of ~ata1Ys'~ 3. to 1~% by:·weight.·rii~ and/or cobalt in 

65 ~§~~~ a~~W4:i:~ . ·." ,'., 
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.ture and/or a compound of silica an,d alumina, 

alumina and BFa, silica and magnesia, silica 

alumina and zirconia, alumina and P .,,01, 
or comprises a clay, which has been activated 

5 with acid, or a zeolite. · 

34. · A process according to any . one of 

claimli 29-33, characterized in that the 

hydroisomerization catalyst contains 1 to 6% 

by weight of fluorine. 
• 10 35. A process according to claim 29, 

characterized in that the hydroisomeri.zation 

catalyst contains 3 to 18 % by weight nickel, 

6 to 24 % by weight molybdenum, 1 to 6% 

by weight fluorine and 2 to 93: by weight 

15 of P .,,01 deposited on a support consisting 

entirely or substantially of alumina. 
36. A process according to claim 29, 

characterized in that the hydroisomerization 

catalyst contains platinum, alumina and 1 to 

20 6 % by weight fluorine. 
37. A process according to any one of 

claims 29-36, characterized in that the por­

tion boiling within the boiling range is 

separated by fractional distillation or flash 

25 distillation from the efiluent of the hydro­

isom.erization zone and is dewaxed, the slack 

wax thus obtained being recycled at least in 

part to the hydroisomerization zone. 

38. A process according to any one of 

30 claims 29-37, characterized in that the 

hydrocracking treatment· and the hydroiso-

merization are carried out with the same cata-

lyst. .=-

39. A process according tO claim 38'.v 

characterized in that the hydrocarcking treat- ''35 

ment and the hy.droisomerization are carried 

out consecutively in the same reactor. 

40. A. process according to claim 38 or 39, 

characterized in ·that the feed for the hydro­

cracking .treatment consjsts of . a blend of a 40 

high boiling inineral oil fraction and of 

slack wax obtained by dewaxing the portion 

of the product of the hydrocracking treatment 

and/or of the isomerization treatment which 

boils within the boiling range of luboil. . 45 

41. A process for the preparation of lubri­

cating oil with a. high. viscosity index accord­

ing to claim 1, as hereinbefore described with 

special reference to Examples 4 and 5 . 
. -42. A process for the preparation of lubri- 50 

eating oils with a very high viscosity index 

acording to claim . 29, as hereinbefore 

described with special reference to Examples 

6 and 7 .. 
43. Lubricating oils with high viscosity 55 

indices, whenever prepared by the process 

according to one or more of the preceding 

claims. 
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