LUBRI CATI NG BASE O L COVPCSI TI ONS The invention relates to |ubricati ng base

oi | conpositions with inproved stability. To be suitable for use as .
Iubr"\ ating base oil, an oil should have, in additi.on to a cé€rtain m ni-nnum
Vi séygi ty, a 5 certain mninmmviscosity index. Fractions from crude '

mneral oil having a sufficiently high viscosity for ARG &S 'Isgri cating .
basg oil, such as vacuumdistillates and deasphal ted g"@‘cgjéni | dues, have,’

as a-ful e, a very low viscosity index, ywhich is caused by the presence in ’
these oils of a considerable anount 10 of polyaromatics. A strong '
reduction of the polyaromatics content of the oils gives oils with a
sufficiently high viscosity index to nake them-suitable for use as

| ubricating base oil. The desired reduction of the pol yaromatics content

may, in principle, be cartyd i i ys. The oil may be
extracted 15 wth a seigéﬁv&gﬁ%l%w¥gréogg{’%ﬁgﬁgtics, whi ch produces a
raffinate with the desired high viscosity index. O the oil nmay be

subj ected to a catal ytic hydrotreatnment under such conditions that, anong
ot her things, polyaromatics are converted into com pounds with a high
viscosity index. The two treatnents may al so 20 be. conbi ned. The starting
material may fi F8e RVethPRctadates ¥ Jubriautingthaset Pbh cammositdonaffi nat e

obt ai ned By 1 RESAGI ls¥aber igyh) ected to a catalytic hydrotreatnent. It is
al so possible tgo subject the starting material to a catalytic, ' _

hydr ot r eat ment £Pr 8¢ sHFapHR FoFouSe 5iSe LEPT IRt Angl Reer et od 2Br Hduct to

sol vent 25 sh@xidr Bavé Oln Radiddsseso fketbeidneptnm voseaditlyd i cating base
oils, iﬁwhic EOl ar omat i.nto val uabl e |ubricating oil
t

i ¢cs are converted i
conmponertt s BatHF ufncv?ﬁﬁﬁs&%e%& tﬁ%ﬁ"‘@l{’ﬁs B SFe B nr ocesses
i n whi ch theil®layangatsufsiciettle i viseoBitpefor use as lubricating

base 0il, such as vacuum distillates and deasphalted vacuum

residues, have, as a rule, a very low viscosity index, which
is caused by the presence in these oils of a considersble amount
10 of polyaromatics. A strong reduction of the polyaromatics content
of the oils gives oils with a sufficiently high viscosity index
to make them suitable for use as lubricating base o0il. The
desired reduction of the polyaromatics content may, in principle,
be carried out in two different ways. The oil may be extracted N
15 with a selective solvent for polyaromatics, which produces a
raffinate with the desired high viscosity index. Or the oil may
be subjected to a catalytic hydrotreatment under such conditions:
that, among other things, polyaromatics are converted into com-
pounds with a high viscosity index. The two treatments may also
20 be combined. The starting material may first be subjeéted to a
solvent extraction and the raffinate obtained may subsequently
be subjected to a catalytic hydrotreatment. It is also possible
to subject the starting material to a catalytic hydrotreatment
first and then to subject the hyfrstreated product to solvent
25 extraction.
Processes for the preparation of lubricating base oils,
in which polyaromatics are converted into valuable lubricating
0il components by a catalytic hydrotreatment are to be preferred

to processes in which the polyarcmatics are removed from the




.
"2 ,0ilsssby solvent extraction, since the former processes give a higher
yield of lubricating base oils and the increase in the viscosity index is
greater. These advantages al so apply to the processes in which a
conbimation of catalytic hydrotreatnment 5 and sol vent extraction is used
to reduce the polyaromatics-content, the advantage being greater, of '
course, according as a greater part of the polyaromatics is converted by
meaps of a catalytic hydrotreatnent. A drawback of the preparation of .
| ubricating base oils fromvacuumdistild ates and deasphalted 10 vacuum
resi dues by neans of a catalytic hydrotreatnent is that the catalytic
hydr ot r eat mentoidist b ded¥enlh axtrastionabsiacenthd Iformer roncesresogivaei on
stability of thepbulyisatsNquBaseidnk tHLPaifd and ik icraaceh gieni th the
renmoval of sul phur conmpounds fromtheé oil occurring sinultaneously with the
con- 15  ver STAGRO®FtH RRAED|1paBDIRIET ¢ STheREcRAHNEEESS iaflse RPRAHL B yiiec hydr o-
treatment i s GaickkSsePUh WWHIERRI a SEMBE Bt ANEE ldRR3yE 1k AYRdtlearrtvert a
greater part of the polyaromatics into valuable lubricating oil conponents,

! € !

a | ubri cat Png 38s 80HYent| sXIBCARPR A sWiEef &0 BRBICeoKPUROIIT BEEbFS i ty. As a
rulje, it ihs trddﬁ.‘g_bﬂ_@,t ,thaoa.dvajnfbaéélﬁseﬁ.lﬁééér}éhb&ﬁ)égr@éu_'x%%t,nﬁfﬁof_ rz]"&ﬁng?l&rs[] i ed out
under such con- ditjons that it results in a yeductign_of the sul phur
Content of the GFFEE BBTE 4fhihe GRUVETOIRERE L0 ERR AN AaPR 4% s patent
application fu tcheslytde hyirotdesianehsevierdraebick v the plepdiratdonwt "), a
| ubricating b oil,.. s pbtained wth an 25.. upnacceptably |o xidation
stability for a%[’%géf%ta 8, 8%5¢ ?ﬁi% ﬁyﬁfnev?‘nc&"l&sdbs&lﬁj?‘g?sof‘ﬁg %ﬁp‘éﬁ%ﬁ%n of -
| ubri cati 3 bameuuh|mesédués dyveéanshpf sa setelyticahpdndtreatnaitois cdatent and
for the prepargti L | | loh SnddY 1&#3% l\Qn: 9f a severe
catal ytic hydrt?))fter gﬁ%%&%ﬁg&sp vgﬁ?e?ef%te%actlgg. n gla%ﬂlt%hllg pat ent
appl i cation tHdusateiomn the cixidhtion spavalisyre®bhei tubrdaatingobdenote: [err]

' oil prepared. This is co:_nnected with the removal of sulphur

compounds from the oil occurring simultaneously with the con-
15 version of the polyaromatics. Accordingy ifithe catalytic hydro-
treatment is carried out under severer conditions in order to
convert a greater part of the polyarcmatics into valuable .
"lubricating oil components, a lubricating base oil is obtained
with a lower oxidation sta.bility.' As a rule, it is true that,
20  if the catalytic hydrotreatment is carried out under such con-
ditions that it results in a reduction of the sulphur content
of the oil of more than 90% (for the sake of brevity in this
patent application further designated as "severe catalytic
hydrotreatment"), a lubricating base oil is obtained with an
25 unacceptably low oxidation stebility for practcal ﬁse.. This
rule holds both for the prepa.ratidn of lubricatirig base oils
exclusively by a severe _café.ly'tig hydi'otreatment end for the
prepé.ra.tion of lubri.c'a.ting'bé.se oils by a combination of a
severe catalytic hydrotreatment and a solvenf. extraction. In
30 this patent application the reduction of the sulphur content
 is meant to denote: | '

%w S in feed - %w S in product: '
| Zw S in the feed x 100%




. 3where the %W S in product relates to the sul phur content of the ‘ p
' drotreat ed product after conponents boiling below the initial boiling
@o nt of the feed have been boiled off. British patent specification
024,852 relates to the im 5 provenent of the oxidation stability of
wbricati ng base oils prepared froma vacuum disti'llate or _deasphal ted Lo~
vacuum resi due, using a severe catalytic hydrotreatnent in conbination wt h™
solvent extraction. It was found in tRBis investigation that the oxidation?
stability of these lubricating base oils can be 10 considerably inproved -
by addi ng twhetbeyne0%@1S aa%ra&ucarmemaltenma:lthbaaﬂmeﬁ domteat asf I&heappl yi ng
to a vacuu Istilla fe or deasphal t ed vacuu Si d ei ther. sql.v
extracti on@g?t%trrﬁalt PSR y? asf‘%ﬁd‘fc’g’??gﬁ?%??lﬁﬂ? #ﬁ‘k F98i JIQ‘ | on
bet ween t héosbimg @otnt a:lfythe freedr dvecheamoille@dfifn t he present 15

preparati on of LUBteduilgs D810l deribd ADSS: SULBDY oMot 1 eduction

of nmore than 9 "ac catalytic rea 1S now
defined>as Paovwneﬁtthenoma@hoa shalbp ity @é’nl@ﬂlcatmafbﬁ@ﬁ @ifls| ess than

75% t akes ag&ed/;g%wwba&ﬁpm@@_@%% ra%a tga Jduf gﬁhhen

stability Of ~ lubricatin ase 0| eobtalne
above- ment MEHRE SiSPEeRS ea‘eebduashmtrp%@entt h@r@mbm%ﬁ:m witheed for a

further Imawaim@kw&cttlhhs T QRE' fotna ALl MR ALl Rt kXS oaPRhdtcat i on of the
oils prepared either by solvent extraction or by mld catalytic .

hydr ot r eat FBRtO¥gation sFﬁBF’é’@nﬁfl%eh]a‘WlﬁﬁtHE& bese oidg, e#n B% | uence on
the daydi glabnsiddrebly Vinprov® viyulddingt wgaﬂase anzo%@ othegihoilney are added.

Conti nued ‘i éa% i on_concer.n IS S ect t‘g Aﬁrﬁ‘ cant has now
shown t hat B§§’b a{’% % BRBPIRES hﬁga(ﬁpgﬁl?ﬁ ILJ‘G’J e a sol vent
extraction deaéﬁnﬂlﬂad beacpug residue either so_lvent extraction o a '
mild catalytic hydrotreatment. To meke a dist_inction between
the severe catalytic hydrotreatment used in the present

15 preparation of lubricating base oil, 'in which a sulphur content
reduction of more than 90% takes place, a mild catalytic hydro-
treatment is now defined as a treatment in which a sulphur
content reduction of less than T5% takes place. Although &
consideré.b_le increase of the oxidation stability of the

20 1ubricating base oils can be obtained when the above-mentioned
oils are used as additives, there remains a need for a further
improvement of this property. A .drawback of the a.pplica.t'.ion
of the oils prépa.red either by solvent extraction or by mild
catalytic hydrotreatment is that they sometimes have an ad-

25 verse influence on the déylight sta.bﬁ'.lity of the lubricating
base oil to which they are added. | |
Continued investigation concerning this subject by the
Applicant has now shown that by using a combination of a mild _
hyd.rotre’a.tinent and a solvent extraction oils can be prepa.red_

30 which give a far greater improvement of the oxidation stébility
vhen added to the above-mentioned lubricating base oils than
the aforementioned oils, in the preﬁaration of which only one
of these treatments was a.pplie'd. It was further found that use
of these oils as additives causes a considerable increase in

35 +the daylight stability of the lubricating base o¢ils.



80 .which give a far greater inprovenent of the oxidation stability when
added to the above-nentioned |ubricating base oils than the aforenentione
oils, in the preparation of which only one of these treatnments was applied.
It was further found that use of these oils as additives causes a
considerable increase in 35 the daylight stability of the lubricating
base oils. 4 The present patent application therefore relates to a
lybyicating base oil conposition containing: (a) a lubricating base oil
prepared froma vacuumdistillate, a de’&sphal ted vacuum resi due or a

m xture thereof, by 5 i applying to it a severe catalytic _

hydr ot r eat ment , hPreaeat ypetenh eekiore fherpfore 1elshas |5° Been carri ed

out in combi nahhGkawkhd ﬁsg%ﬁeegﬂé_@gﬁggﬁi%am&@ b) 0.01-20%v, cal cul ated
on t he wei ght OI the o]l nentioned under (a), .of an oil prepared froma
e

“vacuum di sti | K&{ e @ Fubricating bags Qidh FFERAFefafTRTAr BRSO He LTt 1Ates ur e
‘thereof, by applyianged€phalltéd GRAGI alesiud oras Mix@usdttteybde, Bydr o-

treatment and a solvent extraction. Al thouygh.the |ubricating base oils and
the oils atided toa'?ﬁgy’r"@o?’?c’a g rESeC '?arlig'tﬁ%;hyf‘?ﬁgt?% o bt"’g‘ilﬁléd froma
m xture 15  of acesalyptibcdhpdadtiradtmentdhss dpdimallicseemneartiedesutiue, in
the formation of t.h’ecl %t%.ri%até Q:gtgas%o ‘irl c%ggositt.i ons ’%ﬁ cording to the

i nvention pref er ente’T™s Ve ¢ ub a?lftng _ S8R S%nd additive oils
prepared eithéb) f 0oATe20fam, ucaiciilatéd lcat the oreighbmfathie adphadntddnedcuum
residue. If the | ' lyng e | : e . ed. f.r a vacuum
distillate, oils Lnﬁgegﬁz(tagdd%gaa?oolgf %‘ﬁ?éﬁeﬁg\%%&%eg’ﬁg‘%‘?‘g%%fg%ﬁg?m a vacuum
distillat¥ or from deskphsphed tvaguumnesidve ordacnixtire heradfd &t i ng base

oi | has been prepapsgl,{0m, 2 {128 hAlna oy JPULBIRS b vehE Hydro-
"treatment and a solvent extraction. -
~ Although the lubricating base oils and the oils added to
the lubricating base oils maey have been obtained from a mixture

15 of a vacuum disti-lla.ﬁe and a deasphalted vecuum residue, in
the formation of the lubricating base 0il compositions ac- |
cording to the invention preference is given to lubricating base
0oils and additive oils prepared either from a vacuum distillate,
or from a deasphalted vacuum residue. If the lubricating base |

20 oii has been prepared from a vacuum distillate, oils may be

~ added to it which have beexi prepared from a vacuum distillate
or from a deasphalted vacuum residue. If the lubricating base
0il has been prepared from a d.ea'.sphal‘béd vecuum residue, it is
preferred, with a view to the volatility of the ultimate

25 lubricating base oil composition, to add oils which have also
been prepared from a deasphalted vacuum residue. |

The lubricating base oils’ used in the compositions ac-
cording to the invenmtion may have been prepared either by means
of a severe catalytic hydrotreatment, or by means of a com-

30 bination of a severe ca.ta.lyti’c hydrotreatment and a solvent
extraction. If the lubricating base oils are 'pzfepa.red. without
using solvent extraction, a second catalytic hydrotreatment is
often carried out (designated: hydrofinishing) after the severe
| catalytic hydrotreatment to improve the quality of the oil. If



“preferfred, with a viewto the volatility of the ultinate 25 | ubricating .

- bagg\qgi | .conmposition, to add oils which have al so been prepared froma

ysphal ted vacuum residue. The lubri-cating base oils used in the

“1copposi tions ac- cording to the invention may have been prepared either by -
means of a severe catalytic hydrotreatnent, or by rmeans of a com 30
bi nation of a severe catal ytic hydrotreat rrent and a solvent extraction. |f -+

. the lubricati ng base oils are prepared5V\/ithout usi ng solvent extraction, aw/
second cat aI drotre tnment._is often carried out esi gnat ed:
Py of | i Sh PG/ LRFLEF Ao DR, T8 CaRea PR Sy U 6, BatTROTBRTIHR Abrbve ¢ he
qual ity of tbeer katdlytic mmohuamatlmhaselmhsmﬁcﬁimamd using a
conmbi nation _of a sevgrt%;cat ygr ot reat,nent Aa % %ol vent extraction,

t he sequenc& T [e? BSt mg’? BYPE 15 SESS A ASEPURRE BRYRSEHP DN may
-first be appbyelirst bPdepplied tngthaisearting fnmté:maé.d follawed siyvere catal ytic

hydr ot t f A1yd t t

o6t S8 TRt chbeRSE! kEuetlot SPRRSHERTMNL) YRRt et Ty
~of the hydr cstadattad lpréa'@nceatnlehttw fibst det appliedsto did startdngr epar ed

e 2, COMhe3l ), s %Q@oﬁ%@' YidacByC Qe Bl A5BEoA.8a SO! vent 10

~extraction réferre ence i s the one where the'starting naterial
is first suD}'@@ef-‘éd I thel Yebnicefing deperilphare preparrfe dsing ttheo®ubri cati ng

‘base oi |'s apendiieRasLh Yekd %a‘émleaﬁd‘&‘%tgéa&e%‘el ¥Ete 8Xisation and a
mld catalytic bydrotreatment, the sequence of these treatnent steps being

free. 1P ~ PRUISCSLPRe FREPTHIETERd (3R0E0QR |16 Flhe jaRepyhane the FHar§ing o apply -

sol vent ext pgedrian i ikt Shijebtd KRl 61 vantagekdaiefod, M 1 d catal ytic
hydrotreatnment to the raffipate obtained. If in the greparatlon of the

| ubri cating bas&b8i Prhfsadded ﬁﬁd*éh%flugrtfﬁﬁnﬁaﬁ% odts fgeyeFPaERiracti on and

a severe cau#ingd aCcombination of a solvent extraction and a mild catalytic

hydrotreatment, the sequence of these treatment steps being free.

15 In the preparation of these oils it is preferred first to apply
solvent extrﬁction to the starting material and then a mild
catalytic hydrotreatment to the raffinate obtained.

If in the preparation of the lubricating base oil use is
made of a combination of solvent extraction and a severe catalytic

20 hydrotreatmenf,'the apparatus in which the solvent extraction for
the preparation of the lubricating base oil is carried out, may -
very éuitably be used for the solvent extraction for the prepar-
ation of the additive oil as well. For instaﬁce, on the basis of
this principle lubricating base oil compositions according to

25  the invention may be prepared by applying solvent extraction to
a starting material, dividing the raffinate obtained into two
portions, applying to one portion a severe catalytic hydro-
‘treatment and to the other portion & mild catalytic hydro-

_ treatment and, finally, combining the two hydrotreated products.

. 30 On the basis of this principle it is also possible to prepare

| lubricéting base oil cqmpositioﬁs according to the invention
by dividing a starting mﬁtérial-into'two portions, applying to
one portion a severé'catalytic hydrotrestment and to_the other
portion a mild'catalytié hydrotreatment, combining the two




2@; ,hydrotreatnment, the apparatus in which the solvent extraction for t
preparation of the lubricating base oil is carried out, may very suitab
be used for the solvent extraction for the prepar- ation of the additive
oil asswell. For instance, on the basis of .this principle lubricating ba
oi .. conpositions according to 25 the invention nmay be prepared by
appl yi ng solvent extraction to a starting material, dividing the raffinate
obtai ned into two portions, applying to ope portlon a severe catalytic
hydro- treatnent and to the other portlon amld catalytlc hydro- t r eat ment

d, finally, h d tad the b f
Thi's princi pl o LT eRPet FEpatTiacardy GFabEYe. PROILAR: 190] BacEEEPreton

conposi ti ons atoothk ngxturet.he i nventi on by dividing a starting materi al
into two portions, \ (g ver I

hydr ot r eat nent and ?89 hdén%gf’% %’g% c?tri; ggem ¥ ? Fgﬁ%%h‘;dﬁ ea? ment ,
conbi ning the nage of § W@r@mmlwl@mm:samem; fblhrweldybyaaprhw:rmg

sol vent extd ac t I atin
base oi l us§e |gs'rra g%f k&gn ?‘elééeryetﬁga%%dl@lgﬁﬁy {rio rea%rreocrh[ i‘% hgp%n% :
hydro- 5 fini shEmerriadvitc Are rachovhitt thels aradén mﬁmntthul‘ﬁ‘,@heﬂ ni shi ng
s carried out rgg@ SdChd Rk ADRY cBtdyhlc WYL Mmbht edl1efe fraguii ed for

the mld catalytic bydrotreatnent for prepar- ation of the additive
oi |, the appar &40 °of e @dditiengéto thFl PEARRES figr vRiRh $hedwidiPron of the

| ubr i cat i Ng bageniydinkSrchO the GiiebhPak il of Bhe Y&bM cBYiis ke Bi30ihe Used
for the m d catal ytic bydrotreatnent for the_pr %aratlon of .t he addltlve

oi | . baSPErisd PWF s T8V FREVpFELtably el bRpieed For thgspidd gatalytic
pr epa_r e I ubri cayérgreatgen Ifoﬁeuna05répaﬁasl@cwrﬁlmélgdaﬂtiﬂteomvmt tea by
dividing a st a{agéin ogaét%.rs %r:.zlmnitp?.e %\L‘O i%oéctasls%.%i’e, ang_l r}cg,otnoe prepare

lubricating base oil compositions according to the invention by
dividing a starting material into two portions, applying to one
15 ©portion a severe catalytic hydrotreatment and to the other portion
solvent extraction, combining the hydrotreated product and the
raffinate of the solvent extraction, and, finally, applying.a
mild catalytic hydrotreatment to the mixture.
The lubricating base oils used in the lubricating base oil
20 compositions according to the invention have been prepared
starting from a vacuum distillate or de#sphalted-vacuum residue
by applying to these products a severe catalytic hydrotreatment,
if desired in combination with a solvent extraction. In these
treatments it is generally intended to achieve a reduction of
25 -the polyaromatics content of more than 75%. In this patent
' application the reductlon of the polyaramatlcs (PA) content
is meant to denote

mmol[100 g PA in feed - mmol[100 g PA in L_end product ioo%

mmol /100 g PA in feed
where mmol/100 g PA in end product relates to the polyaromatics

30 content of the end product after components boiling below the
initial boiling point of the feed have been distilled off. As
a rule, the severe catalyfic hydrotreatment is carried out at
a temperéture of 3ho-5oo°c, a pressure of 60-200 bar and a space

velocity of 0.1-2 kg.l-1.h'1. Suitable catalysts for carrying



15 portion a severe catalytic hydrotreatnent and to the other portion + .
nt extraction, conbining the hydrotreated product and the raffinate of
ol vent extraction, and, finally, applying a mld catal ytic

,Aydrptreatment to the mixture. The lubricating base oils used in the

"I i cating base oil 20 conposi tions accordlng to the invention have been

prepared starting froma vacuumdistillate or deasphalted vacuum resi due by.

applying to these products a severe cmtal ytic hydrotreatnent, if desired

conmbi nation with a solvent extraction. In these treatnents it is generally

i ntended t ACBhe\evare eﬁuelyfm: a&dﬁ&reatmtpekyadatamysw caafumhgof nor e

than 75% In thlﬁgpatent apﬁ c%ylon th redu%ﬁﬁon of the pol yaromatics

(PA) cont erfi®8i 8F fEES: BT Kbt REGPERAR SHABT 168 § SBATFF end product

relates to E:damppeﬂ i suittabls méalscayrd:ehromf nﬁbhe]e,ndobanxiuehrcﬁﬁ:hzﬁl;

. conponent s hoi | be t |aI boil in 0|nt of .1 he feed have been
distilled otf grg m?%’(%e“k‘ﬁé Prslatt (?'gfiaf hJSfHIPS‘f'F%c nt*%ts carried

out at & temnetmna efoﬁhe%éOmsmsCeueh mseemkeé-mcblsﬁﬂeﬁﬁﬁ), tcabalm-d a space

vel 0611y Ol s ZubELid oS Lo 8 S bUBL S LB s ] UL (P

~ severe cat al ydrotre re ca contai ni ng 3RE° & Sore netals
© with hydro@-ﬁa@#orﬂmwm Zgreqnia é@#mmesg&nélmboﬁamnﬁabh@eﬁ't als are:

ron, i ckeuonCabalihcElngt i reUAISLRA, (Y KDUENAES Bl tbpigAnd copper,

in particular co bi nat1 ons metal s sdch as "nic nmol ybdenum
cobal t - rmIP}'SE@'Fﬂ?rﬁ &Hﬁh fisc Relogen gBhesPhomg OXhP@rWar ri er - material s are:

- silicajoal um nappe ich EONidEeaNEL %Qnﬁ@dﬁcaﬂﬁéfwbé Nsiliisong dHaekeRd~ such as
silica-alum na. If desjireq, the catal ysts nmay  contain grom)ters suc_h as

hal ogen, pﬁﬁ%ﬁﬁdﬁﬁ§h8rlthﬂﬁﬁtlng base 0il camp051tlons acc rding to the
- invention have been prepared from a vacuum dlstlllate or de-

asphalted vacuum- re51due_by applylng to these products a com-

_ bination of a mild catelyfic hydrotreatment and a solvent ex-

15 traction. As a rule, the mild catalytic hydrotreatment is carried

out at a temperature of 200-3ho°c, & pressure of 30-200 bar and

a space velocity of 0.1-2 kg.l’1.hf1. Suitable catalysts for the
mild catalytic hydrotreatment are, in principle, the same
catalysts as may be used in the severe catalytic hydrotreatment.

2Q ~ The eolvent extraction that has to be used in the preparation
of the oils to be added to the lubricating base oils and which
may optionally be used in the preparation of the lubricating
bese oils, is a known technique: suitable solvents are phenol,
furfural, N-methyl-pyrrolidone and sulphur dioxide. In the

25  extraction a raffinate is obtained whieh is poor in polyaromatics
and an extract rich in polyaromatlcs.

In the preparation of both the lubrlcatlng base oils and the
addltlve oils it is preferred to start from vacuum distillates
and deasphalted vacuum residues originating from paraffinic crude

30 oils. With & view to the volatility of the lubricating base oil
compositions according to the invention, light components formed
in the catalytic hydrotreatment of the lubricating base oils and
the additive oils are removed by distillation. Any heevy paraffins
present in the lubricating base oils and the additive oils may,




1@' + . The oils added to t he Iubrlcatlng base oils in the form ation o

t he Iubrlcatlng base oil conpositions according to the invention have been

prepared froma vacuumdistillate or de- asphalted vacuum resi due by
appl.ytng to these products a com bination of a mld catalytic
hydrotreatment and a solvent ex- 15 traction. As a rule, the mld

catal yti c hydrotreat nent

.phessure of 30-200 bar and a space vel ogty of 0.1-2 [err]. Suitable

catal ysts for
sanme cat al yst

the m | d catal yt| c hydrotreatnment are, in principle, the
Vel \ treat nent. 20

The sol vent ex rac | o ' g&# ggééﬁsgd%hgqt%%ﬁ,&ﬁng ﬁ{% otf “Pre oil S

to be added t cpashéionsor beamgeéwedQVWMH&ml éhe rh—ytblpkatonalanﬁ be used

I on—of

in the prepar afye0Refxs tngemiwl%@' £31108 'ttba%ﬁeoi*ﬁf.cﬁﬁﬁ kaouv, 3§ eChi que:

sui tabl e sol vents are

enol , furftural

Is carried out at a tenperature of 200-340 C, a

pyrrolidone and sul phur

di oxide. In th@%ﬁddlféi(ﬁr%@tsl SACAFEtELY{ 19At ‘é°|féﬂeébt%lﬁ’fé§e%m| ch is poor in

pol yar omat 5¢cs and e @%b lor bLD that per,ﬂomaoa@faa&éa tonthdauBeeaariagi on of
both the lubricating hase oils and the_additive

start from vadif§f eHstl F’%\t%?sﬁn%l'ode%%‘bﬁél BRf \?Qgﬁurﬁaﬂ-@&ﬁ?és°%r‘ih§| nating

from paraf fi niseightides 38e Lubirlicatdg!t base VLBW 110 ikhgrefet-péd ot addpf t he

| ubricating b

conmponents for

s it is preferred to

A hr ERCORR Chby T R PR PR PROAS BPEAAHEIES base

(7

oils and t he addetoil mhéslmécaﬁngvbské)pwlmbbﬁtim a.dh’qrdhﬁquo pagaf fins

present iRath a dd] OL I vm th a
U ow to RS poiruBbia seF vl Frierla et b8 BT P DR ot
renoved by deviestergel Botbustiienderginks i dor awmk ahemﬁexsﬁnaig lnbuyldaatappl i ed

mxtures, 5 ey il 3Ba il offion Bir SN Vol St Do BT Caten e 10 PO

| ubri cati ng

15

20

25

30

ase oi

agents to improve the v:.scoslty 1ndex, anti-wear ad.d:.tlves,

detergents, high-pressure a.dch.tlves, corrosion-inhibiting

‘additives, pour point reducers and other anti-oxidants, such

as secondary amines and other stabilizing agents for daylight,
such as quinones.
The invention will now be further explained with reference

to the following example.' The V.I. values given in the example

were all determined on oil samples, the pour point of which had
first been reduced to -9°C by dewaxing.

EXAMPLE

Two lubricating base oils (I and II) and six blend com-
ponents (1-6) were prepared as follows:
0il I

The starting material for the prepara.t:.on of this o:Ll wes
a vacuum distillate with a sulphur content of 2.66%w, a poly-
aromatics content of 31 mmol/100 g and a V.I. of 57. The vacuum
distillate had been obtained from a paraffinic crude oil from
the Middle East. The vacuum distillate was extracted with
furfiral, which produced a raffinate in a yield of 0%, based
on the vacuum distillate. The raffinate had a sulphur content
of 1.32%w and a polyaromstics content of 3.4 mmol/100 g and a
V.I. of 88. The raffinate was subjected to a severe catalytic



base oil ¥s at least 0.01 and at nost 20%w, calcul ated.on the weight of the,
hcating base oil. It is preferred to add 0. 1-10%wv of the oil
\ ul ated on the weight of the lubricating base oil. The lubricating base-
' gonposi tions according to the 10 i nvention are very suitable for use
: ‘he lubrication of internal conbustion engines or for use as industrial
Jlubricants. They may contain one or nore of the usual additives, such as - °
agents to inprove the viscosity index,9anti-wear additives, detergents,

hi gh- pressure additives, corrosion-inhibiting 15 additives, pour point
reducers anchySchbreatment st dahemperetute @ﬁ' §’e%<ﬂ;darpmasunesomnd5 Ciglrgr

stabilizing @g?ggg 4 Bcgﬁ}'lo'fgm Gueh! as heH# %ﬁdoﬂhga{;{y%@l ion will now

be further qoalne reference to t - exanpl €. The V. 1.
val ues. gi ven'3oR Fheeox anift 15308 a\ﬁé?l@mé#el-‘:@l@tmmtghysﬁ lcoganpl es, the

pour poi nt Oﬁal‘ﬂﬂh@rtﬂéaﬁe‘fd.ﬂ %Bm@?rﬁ.'%:.&ﬁ%‘&ﬁgllﬁmggt&%g ﬁfl ) EXAVPLE Two

| ubricati_ng base oils (land I1) Si X com ponents wer e

prepar ed”as 051 FRTRLeToshighy F°¢P°H§ét§tb£rltli’-¥*@ bf?&?ﬁrfﬂ&l indyialheopkimgar at i on

of this oil pemtaoﬂmummmé Ime Yériored ﬁtﬂmOlBHé lﬁ;@EB@fEat‘éfi Prdidy. a
pol y- aroma c ent of gl mol, /100{9& and, a V. 57. .The vacuum
distill ate aEHP%i B8 FFBrRNS, z'!tf‘Iﬂi“‘ﬁ"lhch?:‘il LR?@‘O?‘P“F-PS%E{W t he

M ddl e. East yi'EJhé m@eﬁmb;hsaﬁl b1 &he mlaatéaﬁaadawﬂ@hﬁﬂrédﬂteﬁt aahi ch
produced a r, t d of 70 bas on_t. acuumdistillate. The
raf finate hé.gBéMSk?ﬂ ghagh"“cho:néf"%cltcs poriteps, (ﬁgih mb%{@gﬁo%ﬁqdcg' Ydntent of
3.4 mokP10@fg102ad Ie%bﬁtta,tm’g Bike Phb ¥ ahﬁlpmpa.rMSfmthré edltey a severe
catal ytic gefaxing to & pour point of -9 .

°_13.'-_£

The startlng material for the preparatlon of this oil was

C

& deasphalted vacuum re31due_w1th a sulphur content of 2.70%w, a
15 polyaromatics comtent of 26 mmol/100 g and & V.I. of 78. The
deasphalted vacuum residue had been obtained from a paraffinic
crude oil from the Middle East. The deasphalted vacuum residue
was subjected to a severe catalytic hydrotreatment at a temper-
ature of 376°C, a pressure of 155 bar, a space velocity of
20 1.0 kg.l"‘l.h"1 and a gas velocity of 1500 N‘.L.kg-1 and using the
same catalyst as used in the preparation of oil I. Light com-
ponents boiling below the initial boiling point of the deasphaltéd
vacuum residue were removed from the hydrotreated'pioduct by
distillation. The remeining oil which had been obtaiﬁed in‘a
25 yield of T3%, based on the deasphalted vacuum residue, had a
sulphur content of 0.017%w, a polyaromatics content of 1.6
mmol/100 g and a V'I. of 98. Lubricating base oil II was pre-
- pared from this oil by dewaxlng to a pour point of -9 C. .
0il 1
30 This oil was prepared by dewaxlng the raffinate obtained
as intermediate product in the preparatlon of 0il I to a pour
p01nt of -9 C.



hy#r gt reat ment at a tenperature of 342 C, a pressure of 105 bar, a space
veI'oElty of 1.5 kg.l .h and [err] ratio of 1200 N . kg and using a
fl uorine-containing catal yst con- taining the netal conbination
ni ckel<tungsten on alumna as-5  the carrier. Light conponents boiling
bel’ow the initial boiling point of the raffinate were renoved fromthe
hydr\otreat ed product 'by distil lation. The remaining oil which had been
tajned in a yield of 89% "based on the1éaffi_nate, -had a sul phur content
of 0. 004%v, a polyaromatics content of 0.34 mmol /100 g and a V.1. 10 of -
102. Lubricati base oil | was prepared fromthis oil by dewaxing to a
pour .poi nt of = Ol Il The starting material for the preparation of -
~this oil was a deasftial o&ll mcmpweélmeubaédtlagstﬂephmmmodimuﬂlate2 70%w,

ool o SRS 88" SlpeBly 28 BP0 2008 ekl HfuccTle

deasphal t ed vacuum Festd fr oma par crude oi |
fromthe M ddl érEstuentTat aldappératued afadubing espmﬁsumasotsdﬁﬁehﬁtzedat 0 a

severe cat agytl QX%%EE??Q;EWO I qmieg_nd%& f18/8h Lelfd orargypoessure of

155 bar, a Spacé velocit {70[err gas velocity of 1500 N . kg
and using the @Bnﬁscataaﬂylﬁlnssth%éemﬁrﬁt Yo @sansed dn e @F‘Fpﬂ-ratepght com

ponent s Doi | i ng.egd 0w t Aegiincbirdlnel®h | bd10: 88 W08l e ensieRsP Rl 1iag vacuum

resi due were rempved fromt he hydr ot r eat ed product by ation. The

remai ni ng oi | WRiEh dfadhecEsunntdistidlate Heps remoyed frem thAgohydresed on t he

deasphal t ed Va@c&@ﬂ%é@%&é&'@:t RgdaBsts ul dien . R thammg 87 Yowed. o
pol yaromat i cs content of ”1009,19&‘53@%% . of 98. Lubricating base

0i | Il wasiPresubERw °PF'E)?ﬁtt rrdugiien regperty A rthsoTRETEY -9 C
Ol 1 30 disbiElatel OHS opvEPrefalnd desmiunig éi1e byaddvandhg webhai Ned as

I nternmedi ate producgofn@ gpca_ng?paration of oil I to a pour point of -9. C.
0il 3
| © This oil was prepared by subgectlng the raffinate obtained
15 as the intermediate product in the preparation of oil I to a
mild catalytic hydrotreatment at a temperature of 270°C, a
pressure of 105 bar, a space velocity of 1.0 kg.l-1.h.1 and an
H2/oil ratio of 1200'111.1:5'1 and usigg the same catalyst as
_ used in the preparation of oil I. Light components boiling
20 below the initial boiling point of the raffinate were removed
from the hydrotreated product by distillation. The remaining
oil showed a sulphur content reduction of 40% with respect to
the raffinate. 0il 3 was prepared from thls oil by dewaxzng to a
pour p01nt of -9 c.
25 0il k4
This oil was prepared by extracting with furfural the de-
asphalted vacuum resz&ue used in the preparation of oil IT,
' which produced a raffinate in a yield of 86%, based on the
deasphalted. vacuum residue..The raffinate had a sulphur content
30 of 2.26%w, a polyarcmatics content of 14 mmol/100 g, and a V.I.
 of 88. 0il Y was prepared from this oil by dewaxing to a pour
point of -9°C. -



10 G 2 Thié oil was prepared by subjecting the vacuum distillate use® i'n

/ he preparation of oil | to a mld catalytic hydro- treatnent at a
3/[, e\nperature of 315 C, a pressure of 155 bar, a 5 space veocity of 1.0
kgl ~.h and an [err] /oil ratio of 1500 NI, kg and using the sane

cat al yst as used in the preparation of oil . Li ght conponents boiling . -

- below the initiak boiling point of the vacuumdistillate were renoved f
the hydro- treated product by distillBtion. The remaining oil showed a }Um
sul phur content reduction of 45%with respect to the vacuumdistillate.

2 was prep@ded fromthis oil by dewaxing to a pour point of -9 C. Ol 3

This oil was preparsd bys geepesdd Bg émeeaﬂg %&Eedéal%bﬁé.m ¥@cuwmas the
i nt er nedi at e product_ i,n the E?%J-)’ ration of mld_catalytic

hydr ot r eat FRFHaugt used: dApthep GRS °1]aI&r§§s"almé16fcaifG§YBh‘? " a space
vel ocity Fﬁy&o@rgﬂbzdentd aalﬂﬁmﬁé'i‘alﬂu{'@ldf Ba@‘?cp, Qf$ﬁe%QQré||orf*<QS§ wa3q using the
sane catal yst as used i~ paratii on : t c onent s
boi | i n% sP&&FoWJt‘)ﬁéW rkt ﬁa‘? %jﬁl iy pﬁ?ﬁtanogaf?i’é' F&ﬂ“? R4t %re r enoved
fromthe hyrel f'eﬁedspﬁpdmet sdne daSdiyshtabs aizedThe ﬂherrpd-e”pam-gtmﬂ showed a - | -
sul phur co eductjion of 40% ¢t ffi.-ngate. Ol 3 was ,
prepared f?% ﬁhj{:s Fﬁkb%?nﬁgﬁﬁ& g'%%‘ Eg Sgﬁn%m%f"af 9‘ Ol 4 This g
oi | was prppartedf thhecdeasphiplhed wathurd urekidad Welre th:ovaépﬂm bﬂe vacuum
resi due u AN p t] Qb s 9 | Gy c inate in a
yi el d of gﬁ%i]%d %@?&ﬁ%@dﬁﬁ Hgiid‘:l\?gcu#r% %e5| &3 %ﬁ'e B?ﬁ nate had a
sul phd® coanayﬂphur content reductlon of 60% with respect to the de-

asphalted vacuum re31due 0il 5 was prepared from this oil by

dewaxing to a pour point of -9 °c.

0il 6

This oil was prepared from the same raffinate as that from

15 which o0il 4 had been prepared by dewaxing, by subjecting the _
raffinate to a mild catalytic hydrotreatment at a temperature
of 320°0; a-preséure of 105 bar, a space velocity of 1.0
kg.1™'.n”' and an H,/oil ratic of 1200 Nl.kg"' and using the

' same catalyst as used in the preparation of oil I. Light com-

20 ponents boiling below the initial boiling point of the raffinate
were removed from the hydrotreated product by distillation. The
remainihg oil showed a sulphur content reduction of 50% with
respect to the raffinate. 0il 6 was prepared from this oil by
dewaxing to & pour point of —9 c.

| 25 Seven lubricating base oil compositionsﬂ(A—G) were formed
by adding a small amount of one of the oils 1-6 to the lubricating
base oils I and II. The oxidation stability and the daylight
stability of the lubricating base oils I and IT and of the
lubricating base oil compositions A-G were ihwestigate&.'

30 _ The oxidation stability'of'the oi;s_was investigated in a
test in which air is blown through the oil for 168 hours at a
temperature of 160°C and in which at the end of the test the
amount of sludge obtained, the acidity and the-increésq in the

viscosity of the oil are determined. -



30 ¥ of« 2. 26%W, -a pol yaromatics content of 14 mmol/100 g, and a V.I. of B8.y.
ot ¥ was prepared fromthis oil by dewaxing to a pour point of [err] 1

Ol 5 This oil was prepared by subjecting the deasphal ted vacuum resi due

used in the preparation of oil Il toa mld catalytic hydrotreatnent at a
température of 330 C, a pressure of 155 bar, 5 a space velocity of 1.0
[ert] and an [err]/oil ratio of 1500 N.kg . and using the sane catal yst
ag_used in the preparation of oil I. Lighs conponents boi ling bel ow t he.

i ni 'aI boi ling point of the deasphalted vacuumresidue were renoved from
the hydrotreated prmnduaiylighdi stabilty of. tﬁ’lelleﬁﬁsnli.ﬂ@es&h.kaﬁé‘ﬁ)\ﬂﬁch 10 a

sul phur conten duct owWth re acuum
residue. Gl 5 E"‘ﬁﬁg b’aﬁ[‘}% W‘Pr%ﬁﬁ"?ﬁf% n5‘| égﬁbﬁ 'gf ‘Q’E%I?E%T nt of -9
C. Ol 6 This o.sédvm mmaaenhé Pypet h!sTMat&str e arhectaaremarmb.ﬂ.byn 15
which oil 4 ha t inate to a
mld catal ytic ‘g‘rafg) r ea rre??ng%l pgﬂt{\@)rgﬁg?sate@rée%%?é%%h@n agr%;%égjre of 105
bar, a spac® vah@caztw‘ie]bt BtOa[ tamppratund af §5er+rq>/."o|cl, Flaits Geaﬁ d@Z@Oﬂl-MeSkg
and using the I P25 Al ? . Light com
20 ponent s b%??‘?m&%%g ac(svtdt % #ﬁ??l aﬁB' Eoﬂ'l ng ,poi nt ?)?Q{cﬁg*% affinate were -
renmoved fromthe h o?@%éﬁl'i# oduthe Fprieus CListandntherresukifaiodi Bee oi |
showed a sul phyg; &onlanind @dyei nseibﬁ@.%vuéslfasrqusté@ 1hh9né @Etwate

Gl 6 was prepared- fron1th|s oil by dewaxing to a pour point of -9 C. 25
Seven |ubricating base oil compositions (A-G were fornmed by addlng a smal
annunt of one of the oils 1-6 to the lubricating



oils | and Il. The oxidation stability and the daylight stabilityof, |..

t he bricating base oils | and Il and of the |ubricating _base oi.l
cQ sitions A-G were investigated. 30 . The oxidation stability of
t he | s was investigated in a test in which air is blown through the oil

for~168 hours at a tenperature of [err] and in which at the end of the test
t he amount of sludge obtained, the acidity and'the increase in the R
viscosity of the oil are determ ned. 12 The daylight stability of the \(/

oil 4 was 1 nvestijgated 1n a test rn whrch t fluorescent tubes (Philips TL
- 40 WSE’ are used for irradiating Pyrex ASTMtest tubes RTM which are
nor ety q %sed for solidifying point tests jJand which contain 30 g oil 5
and [afeske@ at |at efpet aPure ¥ V52 M 5|C this test deternmines the ;
nunte%‘ﬁf"‘xfays gfter which sludge formation occurs. The conposition of the
varijo@s®oils and the results of the oxidatj on and daylight stability tests o
areflisted in the Table 13 ferr} —24d O the lubricating base oil
CONQosi tLons- A-Glisted in the Table, only] the lubricating base oil
cogﬁ»osi [#ans C |F and G are conpositions gccording to the invention. These
conposi tg%ns werewjoc;\rreug'_ lp\y <_,;1dg!li ng to g\l bricating base oil a small anount:
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5 oi}, prepared by a combination of a solvent extraction and a nild
cafafytic hydrotreatment. The conpositions A, B, D and E are outside the |
-scope of the invention and have been included in the patent application fadr.
conparj son. Conparison of the experinments 1-4 shows that addition of the 10
oils 1'and 2 to lubricating -base oil | causes an inprovenent of the
oxi-Gation stability, which inprovenment is greatest when oil 1 is used. Use
ofi oil 1 results, however, in a sharp fakh in the daylight stability. Use
of oil 3 (according to the invention) produces not only an increase in the
oxi dation stabilitgtaatRhricating edkd Bﬁlcar&?ebm!oasdamﬁsw g @id 1.
but also a sharp in- crease in the daylight stability, Conparisqn_ of the
experinents 1 bl Podndibe Lwricating Pafe ol ﬁ‘émllﬂsF-g’-QP%ﬁel Bangd 658 o1 |
causes bot.h ?”cbﬂgdsq\égg_ﬁé‘taceérim oX i hat i prerkian| |TheYe adtthpobitivasade ght
stability. Ol 4 20 gi ves the greatest i nprovenegnt of the oxidation :
stability and &Prmesf §yvaddipgete) e IR CEERE RPEREM: B S 8IS RE B
stability. éJsﬁoQi gidelpa_ﬁec{ &f.'}‘cL@ﬁdﬁﬂn&ﬁdﬁhefidl\égm{réﬁlh)exﬂfa:KidgﬁSaﬁdph-lgiﬁ:ﬂlv% an
increase in the oxJdation stabilit eater than t e Ob- _taine en
using oil 4, bﬁ?‘t%&y?&cawqrﬁ%f'%%\fé”l?nfy‘ngﬁhﬁe"ﬂ%‘iﬂ%" ﬁ?nszg"ogspaﬁflﬁlifﬁf'rﬁhi chis
greater than theatoite obhéiseege dfesheasidvgntidn and Gaveabesarprinciudddein -
experinments 1 %Ed 7 shows that oil .6 is ver:)zlosuitable for increasing the
oxi dation and 8 RERFPP GHRPLEFEHITS £9F SFPREF TP cati ng base oi | which has
been prepared 30 empppisdongfitte expdiimentoi-bf skovetheeaddékiqmefi e and a

severe catal yti¢,hydrotkrgat 4 ' I §t ] e | t he
experi ment 68 an SQPgﬁgmgaﬁohng?‘g%ﬁgtgn%/gﬁgP%ﬂsﬁi %%‘%ﬁ%tes %_r ng{rég%%:engfthe
oxi dati on st abithetoxigation wiyabikitys gviiehe improveneptaisdersatash sheangoil 1

- exclusively seygrg, At glytdc o3P 1 BYdRnld,CRLARAY, | n & dRASPRALE ofh ¥AEUUM

resi due. '

daylight stability. Use of oil 3 (according to the invention)
produces not only an increase in the oxidation stability greater
15 than the one obtained when using oil 1, but also a sharp in-
crease in the daylight stability. ' : _
' Comparison of the experiments 1 and 5-T shows that addition
of the oils 4 and 5 to base oil I causes both an improvement of
the oxidation stability and of the daylight stability. Oil L
20 gives the greatest improvement of the oxidation stability and '
0il 5 gives the greaﬁest improvement of the daylight stability.
Use of oil 6 (according to the invention) produces not only an
increasé in the oxidation stability greater than the one ob-
tained when using oil 4, but also an increase in the daylight
25 stability which is greate:'than the one obtained when using
oil 5. ' _
Comparison of thé.experiments 1 and.T'shows that oil 6 is
very suitable for increasing the oxidation and the daylight'
stability of a lubricating base oil which has been prepared
30 by applying the combination of & solvent extraction and &
| severe catalytié'hydrotreatment to a vacuum_distillate.
Comparison of the experiments 8 and 9 shows that oil 6 is also
suitable for increasing the oxidation stability of a lubricating
base oil prepared by applying exclusively severe catalytic
35 hydrotreatment to a deasphalted vacuum residue.



15 CL AI MS 1. Lubricating base oil conpositions containing: (a) ‘a
| ubricating base oil prepared froma vacuumdistillate,- a deasphal ted
acuum residue or a mxture thereof, by applying to it a catalytic
ydrotreat ment under such 5 conditions that a sul phur content

«

-
-

"'_reduction of nore than 90%is reached (further designated as severe

catalytic hydrotreatnment), which cat al1' tic hydrotreatnent has been carrygd
out, if desired, in conbination with a“sol vent extraction, and 10 (b)

0. 01- 20%w, calculated on the weight of the oil nentioned under (a), of an
oil prepared froma vacuumdistillate, a deasphalted vacuumresidue or a
m xture thereof, by applying to i laAcdchiShation of a catalytic hydro-
treatment and a sol vent extraction, which catalytic 15

hydr ot reat mnent has been carried out under_ such conditions that a sul phur
content reddeti HEECFELE PRSH OF50FIROPRREINE] CPRALLABE® desi gnated as nild

catal ytic hydno-a neaidaving. bese oiliebshdd F9oRaS Fallvkm GIFROBIdtieNS
according to cl ai gel, 233'5 characterized in that the oil nentioned under
(a) has been preh&PBIPHFYFRaVAFATRURT THASE | 9 4t BLEre, Brsneoded¥bhal t ed vacuum

residue and in td@ilyihe toi it nertansdcunf®iottbitdeat teddt puepared froma

Geasphalhed VaOUMACR Sunl subifl LR RERCAOLL SPBES b,

under (a) and tm%oii.!s mchéﬁd@hrbh@emeébgzmeabwepee@zamtid oma vacuum

Claims 13, charirebfdirsd PYEi%h csRRTPOR by RRaRRER0H M RB™ 107 Dicn

prepared by firsteraped dutg sdldesiredxtinacdntination wéth & solvent -~ =

7 . extraction, and | o o

10 (b) 0.01-20%w, calculated on the weight of the oil mentioned
under (a), of an oil prepared from a vacuum distillate,
a deasphalted vacuum residue or a mixture thereof, by
applying to it a combination of a catalytic hydro-

_ treatment and a solvent extractionm, whiéh catalytic

5 . hydrotreatment has been carried out under such conditions
that a sulphur content reduction of less than T5% is
reached (further designated as mild éataly‘tic hydro-
treatment).

2. Lubricating base oil'compositions'accordihg to claim 1,
20 characterized in that the oil mentioned under (a) has been

prepared from a vacuum distillate or from a deasphalted vacuum

residue and in that the oil mentioned under (b) has been

.prepared-fraﬁ a deasphalted vacuum residue.

3. Lubricating base o0il compositions according to claim 1,
25 characterized in that both the oil mentioned under (a) and

the oil mentidned under (b) have been prepared from a vacuum

distillate. o

L., Lubricating base oil compositions acéording'to any one of

claims 1-3, characterized in that the oil mentioned under (a)
30 has been prepared by first applying solvent extraction to the

starting material and then the severe catalytic hydrotreatment to

the raffinate. —_—

O B

o



Elﬂg mat erial ‘and then the severe catalytic hydrotreatnment to the
.raf | nate. --- 16 5. ° Lubricating base oil conpositions
according to any one of claims 1-4, characterized in that the oi | ment Roned
under (b) has been prepared by first applying solvent extraction to the"
starting material and then the nild catalytic hydrotreatnment to.5 t he
raffinate. 6. Lubricating base oil conpositions according to any one of
cllajns 1-5, characterized in.that both thﬁsoil menti oned under (a) and.the
oi | nmentioned under (b) have been prepared from a paraffinic feed. 10 7.

Lubricating bage OithyeOlRAsk ! b4URS o2F &R %91’%&5%%?’%"8%2‘?‘%8 %‘53

characterized in that they Contain an

amount of 0. 1- ¢&sdps da*‘cmhafé%ﬁmz?ﬁelw@h%tﬂhsfOJttheoﬁonﬁén‘@#Q%eélbhnder
(a). 8. Lubricakk %eﬁaﬁf‘eﬁa&'ledmﬁ??éé'?Bﬁyﬁéb%%‘ba&%a%%léé to GE&C“ bed

her ei nbefore and in particylar with erence to the conpositions C, F and
Gin the exanpfEery ngm&%%sanldor‘"h?%éhﬁr’@ﬂér aevaiytee Wy drabreai@erhddase

oi | conp05|5|0|ahaczcamf§jhaga to any one of clainms 1-8, characterized.in that
sol vent extrac |on Ile to a, yacuum distillate 20 or to a

deasphal ted va tmm $enatl (REPPSiioRs 1 3°CoEERe &8 +T ARSied into
two portions, cnainfsan-a, s:aueaetar&tedyﬁnl €hd¥y BoOh It BE:Dtmehﬁ:.&lHd ufdert 0 ONe

portion and a pild _gataly drot eat.ne t he ot her | on and, .
finally, in thg%s_t IP@%%@ %83? Ed@c)t ga?a? g’eSBrﬁﬁ 5'S‘°m1%) A
process for theamaffpaiatiesd.of a Iubr| cating base oil corrp05|t|on accordi ng

to any oneof ¢l al fapdsfeiGhAAG 611 20Hpblidilal So4RGHYMY 2 hatS: O 2

deasphal t €d -vacuumresi
claims 1-6, characterized in that they contain an oil as

mentioned under (b) in an amount of 0.1-10%w, calculated on
the weight of the o0il mentioned under (a).
8. Lubricating base oil compositions substantially as ‘
15 described hereinbefore and in particular with reference to ' _g;;m
the compositions C, F and G in the example. L
9. A process for the preparation of a lubricatihg base oil
composition according to any one of claims 1-8, characterized
in that solvent extraction is applied to a vacuum distillate
20 or to a deasphalted vacuum residue, in that the raffinate
obtained is divided into two portions, in that a severe catalytic
hydrotreatment is applied to one portion and a mild catalytic
hydrotreatment to the other portion and, finally, in that the
two hydrotreated products are combined.
25 10. A process for the preparation of a lubricating base oil
‘composition according to any one of claims 1-8, characterized
in that a vacuum distillate or a deasphalted vacuum residue is
divided into two portions, in that a severe catalytic hydro-
~ treatment is applied to one portion, and a mild catalytic
30 hydrotreatment to the other portion, in that the two hydro-
treated prodncts_aré combined and, finally, in that solvent
extraction is applied to the mixture. |

A,
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~divided into two portions, in that a severe catalytic- hydro- treat rrent',s*-
MRl ied to one portion, and a nmild catalytic 30 hydrotreatnent” to the

AHer portion, in that the two hydro- treated products are conbi ned and, §
al'kby, in that solvent extraction is applied to the m xture. 17 11. . A~
ocess for the preparation of a lubricating base oil conposition accor di*hg -
"to any one of clains 1-8, characterized in that a vacuumdistillate or ay/
deasphal ted vacuum residue is divided.irflo two portions, in that a severe
catal ytic hydro- 5 treatnment is applied to one_portion-and a sgl vent
extraction. tdithel grheespdori the prapaaedion Rf By yuknicehing PBE8Rt and the =
raffinate of t ent : 1N 08P 1 1a8mand.8.f bmacyeridedt hat a '
mld catal ytifgﬁyﬁ%ﬁﬁﬁga%%??%'%pgﬁ-ggﬁgptdg'e m xture. The text .of the -~
speci fi cat i on ima$hateen veepmo istd18ye Ao ot BiRtRY e FagpHt irééh‘?%e dFi gi nal
typescript. |4 BBY; GARL AR BorSMrdEklERat Sa Waivehe &atallifid aydfod 0 read.

The original typescript containing these anendnents say, be .ins gﬁEed_on t he

promni ses of t HeepbRenht 16f3gnided to one portion aAE?a solvent extraction .
' to the other portion, in that the hydrotreated product and

the raffinate of the solvent extraction are combined and,
finally, in that a mild catalytic hydrotreatment is applied
to the mixture.
" The text 61‘. the specification has been r'ep:o&med by photocopying the applicents original

' tain a few amendments which are difficult to read. The original -
:g::ﬁg:'cmtm z::se am:ndmenta nay be inspected on the premises of the Patent Office
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