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WD 2004/ 113473 PCT/ EP2004/ 051181 - 1 PROCESS TO
PREPARE A LUBRI CATI NG BASE A L The invention is

walkoogaiBmd3 t 0 a process to prepare a base oil PEWEPDYOA0S1181

viscosity index of above 80 and a saturates content
of above 90 wt% from a crude derived feedstock by
means of a process conprising a 5 hydrocracking step
and a catal ytic dewaxi ng step. 1 EP- A-0909304
illustrates a process wherein a base oil having a
viscosity index (VI) of 95 is prepared froma vacuum

distillate hadderg ket wrepadd & (RuninTacevengy oand
564 C (95 wt % recovery) by subjecting the feed to a 10

hydrocracki ng step using a catal yst based on N cke

and Ml yhbdeniantiba hsghibettddgpar tpr@fcebheto prepare a
hydr ocracker effluent was subsequentl emaxgg using
a ZSN?Seb%é%d““HéﬁbﬁlﬁéSEQFéF¥s%n%ﬁﬁi G¥ent Shagd

usi ngaauphadd neuHtRak! adi HEbbased wed adnest a theayi ebdived
to base oil 15 was 62 wt % WO A-0250213 descri bes a

pr oc 8898 BOPF dpareaishaded BFPCEFDMIWF 1SN Boil i ng

fraCh&@@o@faé&fﬂ&ﬂéithﬁgﬁoﬁré&k@[yiﬁéxaﬁﬁﬁx1h@ %héﬁ
procesSs the raction is S%Parated

differenEPd$sQ§h3%9ﬁelﬁ#ééFFéﬁgszﬂ R <& aW@eFﬁlPu?nbase oil
subj egtedgt & i sl ieddeWayiNgost &P 1sal’i:dre®ared from a
hydroflnlshln step. US- A-5525209 des b%$ 3

hydr aépaéwe?l%?lo]cl@é'se %Jréllé‘f?nbffﬁﬁe%tﬁ)ém ™ cftFSHOVﬁrY

whi chnbobkansc f (S titan rad@Y ROl eByi @b yeotiielgd thebdsed to a
oil having a desired high 25 visggfit% i nde

va ue
i s sRIRROFRAERRI FAR ¢&tone £R RAS O yi° ﬁ&g and
of thei1hasenenl md Ihllgmrb@aaengtpahtgdsrertmnwmmacker
t he hydrocracker step. Ac d|n gener a
on bASe 1GENC i SRR Hy BROEF SR G TG i 12 duBe e
t he \deﬁ@Q&hQYCQ{aliﬁﬁ érﬁﬁdﬁ/ﬁ@@lflnligl‘r@&eusrmﬁj 2of the
P;éggggggngﬁég %ﬁgp%f ér§a§f§qprgse oil

was 62 wt%.

WO-A-0250213 describes a process to prepare a base
0il from the high boiling fraction of a fuels
hydrocracker process. In this process the high boiling
fraction is separated into different distillate fractions

~ which are in turn subjected to a catalytic dewaxing step
and a hydrofinishing step.

US-A-5525209 describes a fuels hydrocracker process
wherein the bottoms fraction in which bottoms fraction
may potentially yield a base oil having a desired high
viscosity index value. It is shown in this publication
that the viscosity index of the base oil will increase at
higher conversion in the hydrocracker step.

According to general textbooks on base oil
manufacturing hydrocracking will reduce the viscosity of
the feedstock, remove most of the nitrogen, oxygen and

sulphur present in the base oil feedstock and convert the
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WO 2004/113473 PCT/ EP2004/051181 2 undesirable | ow
VI materials such as polynuclear aromatics and

w@oignwarear napht henes to higher VI materi al BCHERIW0#651181

nmononucl ear aromatics, mononucl ear naphthenes and

I so-paraffins (Chapter 6 and especially 5 page 122 of
Lubricant Base G| and Wax Processing, Avilino
Sequeira, Jr, Marcel Dekker lne, -New York, 1994, | SBN
0-8247-9256-4). A disadvantage of the above processes

IS thae 9Lk 1o@rqu£eerfl\éq% SGeHSLOCKS) @l siH t abl e

for preparing a base oil havi ng the desired VI. It
may aasis e spesd BPme%CFﬂeﬁarar@m& egesi ved ighar e

Su'%ﬁ%ﬂéﬁga gwgﬁEth§ ﬁ@noﬂﬁ%ﬂé&&eggghﬁtQEsSOW@hJBﬂcHEH&
or t

al | esired viscosit gra es. This could for
examﬂféﬁﬁi@%fﬁeaﬂd tpe-pacalfimg (Chhetesnbempd gfspecially

pol 3@&{% ‘%T %k%aﬁ@%&@rﬁﬂe%‘nﬁswhﬁ ﬂ?oéé‘@slng,

rel eed fraction are too high
sorrelt\rlfe@Cb@qm%Ibb et o Megel Mekiterr &gai r@%n¥%r]by 1994,

I ncreash r&gﬂe,_%%og;acker conversion as expl ai ned

above. However such a hi gher conversion wll
si gni fi dartisadvensrae hef il aksyse poceyEef dianthafayrot all

even. .2l ke Jdy iFIRaseboke BRAA et B h
gr ades EP-A-9 e21184 descri bé;e]éle ggpr oclbggsh\%elrggelyﬂr)]%mg 2

Fi schese Toobdutvingxthe deeieerd 0/ drudevdarFoehe oppssible

This H&%té"@rudes dléSr@@easfé@@dlé os@tmbqreoezeaﬁlssf rihevT
effluent of the O§y rocracker is distil and a
[ 2

bot t BRI+ EREGHTP gMe ekl @l . atrhiE 6F|h§t FlleFéFe%oY}%?ﬁ’Slty

fractiQfeis BuMY eched E0r axSAbVENe ARWAXIONGhET eatfefiat
to obtain a base oil _having a viscosity index of 145

or gEbatepnkerft LkipRdNREFECAT 3EIR P sapnfogaphbpenics in

bet wegl fe e @ilth Ge2dC Sk rAEQOF HhPE dr0 2R AcB24184. t B may
Fi scher-Tropsch wax tobe 30 used in the disclosed

pr oc8s®et snes PARAF P M ERTSRT st Tisoudfements by
synt hesi-ga PRI Qg uUGte Y d@BLYalksti tbbdOdion BPke&dlbyned

nore than 80% by volune has a boiling point
above. However such a higher conversion will
significantly lower the final base oil yield and may even
make it impossible to prepare the heavier grades.
EP-A-921184 describes a process wherein a Fischer-
Tropsch wax is added to a crude derived oil. This mixture
is used as feed to a hydrocracker. The effluent of the
hydrocracker is distilled and a bottom fraction is
recovered. This distiller bottom fraction is subjected to
a solvent dewaxing treatment to obtain a base oil having

a viscosity index of 145 or greater and a kinematic
viscosity at 100 °C of between 4.6 and 6.3 cSt.

According to EP-A-921184 the Fischer-Tropsch wax tobe
used in the disclosed process is isolated from the
Fischer-Tropsch synthesis product by only distillation.
Typically more than 80% by volume has a boiling point

higher than 550 °C. One such wax was exemplified and
because a substantially normal-paraffinic mixture is

expected for such a direct Fischer-Tropsch wax fraction a
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hi gher than 550 C. One such wax was exenplified and

because a substantially normal -paraffinic mxture is
wQ@200epacs ed for such a direct Fischer- TropschP@EEP2004/051181

fraction a WO 2004/113473 PCT/ EP2004/ 051181 3

congeal i ng point of around 100 Cis estimated. This

wax was m xed with a petrol eum based waxy distillate

havi ng a final boiling point- & 579 C and the m xture

subj ected to a hydrocracking step. Fromthe

exa ﬁ&édflé§ %EnPeo§%§Rth9H1MPGE 108 stima ed. Thés wax

Fi scher-Tro waxXx contalning feed was Use |
fra(,was'ormlb(ﬂd iwighabopet 6310 Wessedf aang danthblate having a
ef fl uent the h drocr A di sadvant age of the

pro la Pankppi%ﬁsznfisﬂeml Yog §és

portsm;éﬁté&etoval HaBhlk8cFA SEhey -st T"EQBﬁCBhéméz@ B it
added to the hydrocr?acker f r}?dogr%ot end |n&1t%he !

fi ndfahdde 9% thrkeVBBY e‘é?e oFf‘lﬁlq#@rprTégeﬁFhu %@érﬁqr&ﬂmlng
t f t

o 1 ST e P AE S A el SR, B IPECEAT R vas

madef@ind Fi siﬁ’reereffsu%‘opsf:htlderhycb@qmaodiact in a nore

efficient JmNe.. ol % of’b%r??c &Jfoceas%h'a%\éggg éh%%é lhme}?—A—

fol |l owi ng process. Proces
havi 9l B8 4i st dgiaty ai Adege opozatbmre CEO thandadushteratssher-

Contt?P%%gé%qpcgloeec(lﬁ)%s%nggﬁo{% a1l %S%&éb%g c)égg feed do not

f eedst Contacting a c
f eedsndckp i in tthee ;frlelgénbéseotﬁlhydr ogen wit h a cat al yst

conpr i sifig, 4,4 £3St ORfe Vlﬁ%%ttqloncggp{?g:[ﬂ%o% a

at | east one bnjon nobl e compon
suppo®tede bhl @l erdf Pacresy t@xmédee dryd exils25rpp)a crude

Addi h f
'&grEQe f%éggéégﬁn%h%§e§ eﬁkéTopsccﬂgkk 9 Fﬁggher—

effluent o I SC deri ved
f racTropschod¢iipdatoriodast para Iyois affd Basé wppner. This

ranggy, #Qc@nls le%fuggﬁ'Yﬁetﬁbﬁﬁﬂhﬁﬁfgk%%eggr9?£ocess to
viscosity index of the final base oil
prepare a base oil having a v150031ty index of above 80

and a saturates content of above 90 wt% from a crude
derived feedstock by
(a) Contacting a crude derived feedstock in the presence
of hydrogen with a catalyst comprising at least one
Group VIB metal component and at least one non-noble
Group VIII metal component supported on a refractory
oxide carrier;
(b) Adding to the effluent of step (a) or part of the
effluent of step (a) a Fischer-Tropsch derived fraction
boiling at least partly in the base oil range in an
amount effective to achieve the target viscosity index of
the final base oil; and
(c) Dewaxing the mixture as obtained in step (b).
Applicants found that the use of Fischer-Tropsch
fraction in the process according the invention greatly
improves the flexibility of the process. Feedstocks
derived from crudes which normally did not yield a base

0il having the desired VI could now be used and/or the
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30 (c) Dewaxing the mixture as obtained in step (b).
Applicants found that the use of Fischer-Tropsch

wo e@atiiam i n the process accordi ng the inventiPCI/EP2004/051181

greatly inproves the flexibility of the process.
Feedst ocks derived fromcrudes which normally did not
yield a base 35 oil having the desired VI could now be
used and/ or the WO 2004/ 1134%34PCT/ EP2004/ 051181 4
yiel d of base oil as cal culated on the petrol eum

deriimedq beedstock; col dheuh BREQVSS . t PRI G tinakig i ved
found that base oils having a kinematic viscosity at

éoo feegptogkeapetd thranimpresed. pPePEF @B S qremt douPRafibat
c ayi. Vi scasi ty index. t thanr~8
pre?%ﬁ%b%&ﬁgegagéﬁé %gagh afgg g%QES%%gg}ﬁgfﬁﬂﬁt a%f
1%0ga@@tpmeteaabwycheuweémrazmyagde&wardaﬁub@ cSt having
obtai ned in.a _goo ield p | ggm iV
feedbraceonityoliied & drblpr bR, Y0 SiibLy petveen
di st99 laatde 1ROacti encasyrtametiahr daDt ed Ak resibdye
eed= el 420 4Bt ohd i BE Srachasm bhet oFfed JueLd.
geavier‘Hhea©btmn$euﬂ?ﬁerk&édﬂﬂeedﬁtbhb gacuskd in step (a)
istillatiaon_itsel f may. also . [ )
vaculit ke dGenit dan bt el idn, B fron the
Ot heresislyposdi he herdsplaam d oiiseidipkéonhef cyotmids | s
as qbt.ai ne [ fLurd ¢ t.i rackin 0¢ES :
M xt]%erterso oef%mt I’%egabg%gfaé?d%%&rlg o?hagoé%sg g‘I{so Yas oil
possiblteaviferhaagthbase. B¢ npddes afetheefaewen
feec’dj S 4 i e&%isglgolﬂgytﬁasrb Ou‘é’%%f gﬁg{%f}plé’a\racuum
mor e than mﬁxbgn nozt preferably 20 nore than 30
wt % oésihee denpeeddyhpreskens haersgiedabpbdltedi | OdRve
470 C [t l.e t % Qf, .t 0 n :
pr es%%?sgl%nl?aﬁilgéfdgeg%o??{]a%g% 14697%118 Ia?ﬁégf ggggt%§s(3tbetpalned
(a) wnld fypicaatgliysgie araeving prnpgleges -oMibbnsers 6of the
due S € o¢f cBRLYLHUL] &30 27 LARONRE
naph%ﬁg%?c§&&$ﬁgg%lngcgﬁg feed a§¥ﬁ§rquég?neg§?§p?ﬁgm
VI obih gordemtantemaxéarsadpt ef ¢relilfg uged wherein more than

10 wt%, preferably more than 20 wt% and most preferably
more than 30 wt$ of the compounds present in said feed
boil above 470 °C. Suitably less than 60 wt% of the
compounds present in the feed boil above 470 °C.

The feed to step (a) will typically have a low VI
value of below 60 due to the presence of polynuclear
aromatics and naphthenics. The VI of the feed as here
defined is the VI of a solvent dewaxed sample having a
pour point of -18 °C.

Step (a) may be performed according to well known
hydrocracking processes. These processes may be both
hydrocracking processes known to make primarily middle
distillates and base oil hydrocracking processes. The
conversion in step (a), expressed in the weight
percentage of the fraction in the feed which boils above
370 °C which is converted to products boiling below

370 °C, in step (a) may thus range from values typical
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pour point of -18 C. Step (a) may be perforned
according to well known hydrocracking processes.

wabh@seirocesses may be both 30 hydrocracki ngpCT/EP2004/051181

processes known to make primarily mddle distillates
and base oil hydrocracki ng processes. The conversion
in step (a), expressed in the weight percentage of
the fraction in the feed whiehsbeils above 370 C
which is converted to products boiling below 35 370 C

in gbeppbad HBY # drarge rkr anu ved ues e iRl WO for
2004/ 113473 PCT/ EP2004/ 051181 5 for base 0Oil

hy dE8&F 8cREFEOGFRERT SralSHEE E9PYREFIIHT MFudihyis be

hydpeeaekers. aRyCdd GV erhk0RsgABY dhusorhe rAhwaen
20 and 80 wm % The degree of conversion w|l depend

on OFBePEeARt Bk HRRATIOFkaguapFYi #o PR P shdPsVenand

avaithabbbht yapi11he & seRereppschralesdty et Alerdibiending
fraction., A skilled person will _be able to optinse

t he Tr@6H¥8Rsi Bns i Lt (RSO P hhebRr Pl Stleh Phiggg the

in addivkirenonl §ovendse parahidess eating step
performed prior to the actual 10_hydrocracki ng step.

In the RY8PotReafdng B iorogeR® SPEYIDIUr are

renmpyeeorRdadi ARBEEES e ovaledr ghedrt 8o Naphidanas. The
reduction in_su pgur and nitrogen is greferably_such

t hathYHecraeling step- (1) Ghe BEAsRF 188" Hpnw ST phdrogen

and Jmr eupnbaher abkyrbedaw 38dpRFond bi syl phairsand-aede to
preferably beIom;lOrggnMInitnogen t has been found

t hat* 3R tRESHr 088 sTALHOr AT hdg ™t SulPhgr predgnttrogen 1s
| nvetdrerap1hasachi thamy e feeepabedtbaviay id heelow

desired Vi erein the conversioQ in Rhe low 50 bom

hydridtt SEngUdPapT| and e M5 S By TRERPLYNPELPE 20 PP

espeai gyt 20dadvast pgentisabiiemhealoso 10Dppmiieal/t esgen .

grades ahe \SeSLLe calhs SORVSLola bRoBrelelatlaing co

prelimd narasdmrdiateaat omga Stege icdl tppi bal pyeperdodrimad ng

USir¥%éxgégﬁggﬁ %%HEEE§EP é%éngéﬁversion in the
hydrotréating step is relatively low. This is especially
advantageous when also more heavier grades are desired.
The conversion is preferably below 40 and more preferably
below 30 wt%. The preliminary hydrotreating step is
typically performed using catalyst comprising a metal
hydrogenation component, suitably a combination of a
Group VIB and a non-noble Group VIII metal, for example
cobalt-molybdenum, nickel-molybdenum, on a porous
support, for example silica-alumina or alumina. The
hydrotreating catalysts suitably contains no zeolite
material or a very low content of less than 1 wt%.
Examples of suitable hydrotreating catalysts are the
commercial ICR 106, ICR 120 of Chevron Research and
Technology Co.; 244, 411, DN-120, DN-180, DN-190 and
DN-200, DN-3110, DN-3100 and DN-3120 of Criterion
Catalyst Co.; TK-555 and TK-565 of Haldor Topsoe A/S;
HC-k, HC-P, HC-R and HC-T of UOP; KF-742, KF-752, KF-846,
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hydr ogenati on conponent, suitably a conbination of a
25 Goup VIB and a non-noble Goup VIII netal, for

we@2@apla73 cobal t - nol ybdenum ni ckel - mol ybdenunPCDEP®04/051181

porous support, for exanple silica-alumna or

alum na. The hydrotreating catalysts suitably
contains no zeolite material or a very | ow content of
less than 1 wt% 30 Exanpl es-of6 suitabl e hydrotreating
catal ysts are the comrercial ICR 106, ICR 120 of

Che%ﬁa@4@3§Qﬁﬁghaﬁ8dKFJ§QﬁQﬁ|@QZOCNobeZﬁﬁl p@dnl Ketijen; and
DN- 120, DN- 190 and DN- 200, DN-3110 DN- 3100

and @N-‘@fié‘léf ofy PERFREMYSGatRyst Co.: TK-555 and

TK- 565 @fheHﬁg,@\%tzTQQ—@m:g AlSp 35 BGikabHE Por HGRADE the
HC- T_ of KF- 742, KF-752, KF-846, WD 2004/113473

PCT/FP3004rgs5 £28E1 E6oNKE_1SABSHARS GhRKRS829 WO AKzZO
l\bbqix/elislepmry Kebhetso apdasoHRe 436 448n ofo iy peat & ap3e from

hy Qotre step is swtabl rfor t
t he 3-;:5 P ot hg Coé%mt%ltéﬁ% PHEERPET g'tab’r e mE]gost% °300
C, 2¥0r béer dhitypfetmaB5P i at5DeaBtafd leawenmnm ereferably at

preferabl y1 4 nam. §r70a Qr 430 Gr 1 PRRRALE N RUsCERME B nBRY the
range from 10 to 250 bar, but preferabl |s at

east
80 HRRerahbie PﬁFéFH%wS l%ttthe| é%&‘%e pfof 11ppte 170 bar. The
par twei@harmqma@vap&@egeeme;czaﬁomﬂmsmnmay hﬁang@pﬁf@t ing to

pressure | the [ t 7 Th
10 wel gﬁt ou:]1 sp%eace ve ocgt?gyr%‘%\h%f/)QO& qu%eh rgcrin
0.1 swtably kg éh B¢ 1sege|fropel ol t@aﬁal{q//slt hper hour

(kag/ 1. h)prand yasictk-aBkynk Sstdp trr{'é%/ 'b%ngﬁyf 59&9c§aé1@lr§;
kg/l.h. The hydrocrackl ng step

be
hy drREQGRIE MF 106 HEeds aewrhghmvéqqcn@ﬁ&mghya%éy%%%

cat ab¥sts Qns bx LakhathegsyHfs s ngatal ysts having a
hydr ogenat i on/ deh dr o%enatl on function on a suitable

SUpPBYYL TR 19T¥ Lﬁ‘ﬁ@ty SRIPRA LY RSty O] @Pogpsuitable

VI T A od: . B HTRt auneeibh nad |;Q:refécr@lb19x@nnlr6up VIII/Group
ni ckeI mol ybdenum and , ni ckel -tun ten Thz ort IS

pr ef BFRISES sotg s eogup5%¥tex bdenum and
si || gacied i utay agh .altuel Bappdhe is preferably a porous

support, for example silica-alumina and alumina. The
catalyst may also comprise an, optionally partly
dealuminated, large pore size zeolite. Examples of
suitable zeolites are zeolite X, Y, ZSM-3, ZSM-18, ZSM-20
and zeolite beta of which partly dealuminated zeolite Y
is most preferred. Examples of suiltable hydrocracking
catalysts are the commercial ICR 220 and ICR 142 of
Chevron Research and Technology Co; Z-763, Z-863, Z-753,
7z-703, Z-803, 2z-733, 2Z-723, Z-673, Z-603 and Z-623 of
Zeolist International; TK-931 of Haldor Topsoe A/S;
DHC-32, DHC-41, HC-24, HC-26, HC-34 and HC-43 of UOCP;
KC2600/1, KC2602, KC2610, KC2702 and KC2710 of AKZO
Nobel/Nippon Ketjen; and HYC 642 and HYC 652 of
Procatalyse SA.

The hydrocracking step is suitably performed at the
following conditions: temperature of at least 300 °C,

preferably from 340 to 450 °C and even more preferably from
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catal yst may al so conprise an, optionally partly
deal um nated, |arge pore size zeolite. Exanples of

w@iotakd4es zeolites are zeolite X, Y, ZSM 3, ZSMET/BP2004/051181

ZSM 20 and zeolite beta of which partly deal um nat ed
zeolite Y 25 is nost preferred. Exanples of suitable
hydr ocracking catalysts are the comrercial |ICR 220
and I CR 142 of Chevron Resear gh-and Technol ogy Co;
Z-763, Z-863, Z-753, Z-703, Z-803, Z-733, Z-723,

Z- 613, €565 apd n a
TK— 9%’1 of pHgﬂl dor (%peqégégé prégguﬁétma&' I»gr[g% tf&@f@aioH(t:°24

P@G@%nﬁr%rﬁglbflw leq@@é@d;@, R@Q%G:geferably at
K@@]&Stm%ranﬂl @Zi&@ﬁaﬁ@@dvbbbﬁjddﬂlspaﬁwbdlment the

Ketj en; 642, and. HYG 6 P ahy
The eér ocl%.j ?ﬁaurs élbs |H§ s%l? ?%5 Oge% or ms|8 §?e ]t% bar. The
35 fvtﬂug@w lir@lrdan@lpweowsloq@w‘péwfﬁ\{)r aapfrage éage BAOto

C  1yeherphdi HEpmMi34Q P &55_91@@ reN&r MRERL.h) and
prefer abg from 2004/ 1 é? PCT E 00 51181 7

350 TH-°436Y &5 Petrdt iTAGIprEiul e® iy 5?@; ‘rom 10 to

250f bar ,Irbuttepr e{beer ablyot spatt Ioehstfne8@flﬁauentmoé step (a)
pr ef er abl t 10 bar. rti a

advaht a@fe%&g wér%o %tlsglﬁer Troé)r gctkf%getrp%gs%%%m?

t he Pmtg&aﬁlyf rocmhylj:ﬁet ﬁraé’f)ldﬁarof Hag d5 e\ﬁ/éﬂglanthbml:yng in

Spac’g}é?ekf OCI tc)’l ( ranvg ugg & fr eﬁ(o(/al ué%gblkg %is

oi | $%F % Fal yst per oUT
sui tﬂbig/u@ itrast Iaex rlangeai riood DirRy tp@:@tk@hlghhr thast 2p0 °C

(b) all or art . t a e
wi t hSPAET ?5 f6r - ra%)g cﬁgéégf\%ﬁ r%}cofpc( A B‘Ld;lm}é falue
Pr ef Bonbtlye omhyt itelie boriad¢hiyopo it saild efefplendnonbohki dgsired

he bas der %Ql%ewag ggeg%o&il ae& (a). Suitably

th| S a??a% s an i'ni |aI ng poi nt hi gher
t han 300TI& lﬁrmd:hmr—é?rppef:érémgtmrgh@y tlhla@rBIhOlp:leAbe any

raxi BN EbuSn AL H A9 5 Bh! LA 19%9_&,4 RAlRe Wbl unicn is
depen gesi red 15 base: oi w shes
pr epaselafde FHacHdre Fyopbehlis rmdlmt msﬁy tihe Erllsﬁbﬁpi'e

be a@¥opsch reaction. More preferably a partly or whole
hydroisomerized Fischer-Tropsch wax is used. The use of
the isomerised product is preferred because a significant
part of the normal paraffins as present in a Fischer-
Tropsch synthesis product have then been isomerised to
the, for base oil manufacture, more desirable iso-
paraffins. The Fischer-Tropsch fraction preferably has a
boiling range, which corresponds with the petroleum
derived fraction as used in step (b).

The Fischer-Tropsch derived fraction may be obtained
by well-known processes, for example the so-called
commercial Sasol process, the Shell Middle Distillate
Process or by the non-commercial Exxon process. These and
other processes are for example described in more detail
in EP-A-776959, EP-A-668342, US-A-4943672, US-A-5059299,
WO~A-9934917 and WO-A-9920720. The process will generally
comprise a Fischer-Tropsch synthesis and a hydro-

isomerisation step as described in these publications.
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is isolated fromthe synthesis product of the

wo-e@ehex73 Tr opsch reaction. Mire preferably a Per/EP3000651181

whol e 20 hydroi soneri zed Fi scher-Tropsch wax is used.
The use of the isonerised product is preferred
because a significant part of the normal paraffins as
present in a Fischer- Tropsch gynthesis product have
then been isonerised to the, for base oi

nan%&%%%#%%lggﬁﬁgrf@ﬁ%{fﬂﬂ %lﬂiocgépPﬁé@f$fn§ sﬁgg%antlal

Fi scher-Trop action preferably has a boiling
rangaenomwm @ﬁ corpespdnd ity tRethetbPateurtl d@rf}?x?ed The
f racdi §§ge£§bf%erpa§ k) reIa%l%éﬂ; hfasw T;s&g_scgbmt
derive rac Ion ma

e obtai ned nown
prodégg@Slebﬁnéﬁaﬁb¢% Wﬂﬁ?»§@ﬁc§P§6éGBOTEQ@ﬁﬁ#cﬁQﬂCtlon has

Sas @;feocc%%ﬁspw%@hﬂém Mddhe Poshihbabero FracessOhil

by t e non- conmer ci al Exxon process. These and ot her
pr ocwsses saf@ch i tEx ahpr eldes Gieirisen Fhenbi eclhrRt i 1orPsah

EP-
R

gendriddhpr3F repnphi §6aat s diver Prr 8psEhYsyRPRRET AP

a hydnase 43Qngn| @EtQ@litfgbﬁE%ﬂ%%gcrPQ@@ekai?eﬁﬁé content
publ i1 cati ons. 2004/ 113473 PCT/ EP2004/ 051181 - 8

Pref@@abﬁvﬁﬂh@aﬁﬁééﬂﬂénlﬁﬁﬁne(RﬁﬁﬁrNSéSQWe51§ﬁﬁs¥%ﬁﬁ§%ﬂn is

amuaétvpéerpcm%n% Q@bl | R@rd HAdR B3¢ ktweanys. ankhers
fraction preferably has a relatively IQMIgour ?0|nt

whi cht$ s Podrefieaital RASRLY hesqmesdred Fropsen-TraREFion
has ?rtékf%%LHﬁﬁﬂ?%&lﬁe?ogrﬁg%%” dOO%@L'983v503@6“5C and

base™ oi focess taci I S reason the

Fi sch&fe T;Fl%ﬁ&ﬂéblfyr a@bkz@n3ln@8°d3e@nepa9t)w° | Bermrdseoint
More preferably the Fischer-Tropsch fraction may be
partiy psofmrdbsled abovesab8t dntangl mpreopapfgrably between

d, Preferap h
LZ?E?ébﬁén@ 1t Cparty T Seriah S00 1 PAGEPORCTE have @

bet Wégﬂ% ?{e}?t% ér% \é{ﬂt%oe'i%ea@f@f erakly phetuesn1 & @é%wl%o °c

wt % partly I someri'sed Fi scher-Tropsch
and even more preferably below 50 °C. The wax content of

this partly isomerised Fischer-Tropsch fraction is
preferably below 50 wt%, more preferably below 30 wt%.
The lower wax content of such a fraction is suitably
above 1 wt% wax, preferably above 5 wt% wax and more
preferably above 10 wt% wax. The wax content is
determined by separating the wax component at -27 °C by
means of solvent dewaxing using a 50/50 (vol/vol)
MEK/Toluene solvent. Distillate fractions of the above
described partly isomerised Fischer-Tropsch fraction may
also be used in the process of the present invention when
one seeks to improve only the properties of a specific
base oil grade as also explained below. An example of a
suitable partly isomerised fraction is the so-called
Shell MDS Waxy Raffinate as obtainable from Shell MDS
(Malaysia) Sdn Bhd or the product as described in WO-A-

02070630 or fractions of said products. Partly isomerised
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fraction wll boil for nore than 90 wt % above 300 C
and nore preferably above 340 C. The T90wt % r ecovery

w@oioi133 i s preferably above 500 C and nore prP&rf/Brmbd/g51181

between 500 and 650 C. The fraction will preferably
have a congealing point below 80 C, nore preferably
bel ow 60 C and even nore preferably below 50 C. The
wax content of this partly isemerised Fischer-Tropsch
fraction is 20 preferably below 50 wt% nore

pr efEelr e\ﬂ:—qﬁjo%\é/cﬁof%c@ br?a;,}h%elb%\%rd /%89é§£‘és involving

such @ fraction I's sui
preﬂeTQHﬂ%pLM@@WeaEdmpaﬁﬂkwﬁkﬂuﬁaﬂ@MeDGpreferably above

10 wt % vax qeH18 1 WaY gﬂ&gnttﬂes 1%%%%E%E8d’ﬁ'g%cher Tro&sch

separating the wax conponent
sol veractdewaxiayg bas snlgsearsm@dy( \mlt/a\lébf) isqEr Tepdierithe

sol v il l.ate h desc
e T e M
be us®htin wHehpriscéss fch e tmteddm 1§nmem$©¢h gt ion

one seeks t.Q i,Apro ropey ific

30 3% O%ﬂlfﬁ gp%né qg%ﬂékgfglned %eﬁ%mﬂﬁl géﬁﬁ|gay be
of aobtsamteﬂblte/ m@mtab;ynigsomrakmcé-fdee@tmaedl patbey
so-cal |l ed ., I nate as obtainable from
Shel PoRE A ET A P B A T Pahe Pagrcrndg the
desciiydnesh 4 sndMsA+ 10204068 0atora firiagt iconseekisaj dsuitably

pr od rtly isonerised 2004/ 113473

T EP04) DRI Pt DaRF s cHaT - SHOHE FEPUEAE0n b3 =
usedpréfemahﬂesS&&vwnvﬁbvheg-TkmpénhuwameWEeanHav1ng a welght
catal yti c dewax descri bed ove,..the_jsonerised

F s ohih L Sp g PRTAYTTE QA S8 FRFPY L SraT y

| soneeisetve Tie ccﬁlpﬂﬁ@ﬁSEhﬁ)‘lelﬁ@tmre Soraer |3®at:amhon satoms of
expressed n |ts for suc

oin
t ot afPyV T shner iRS efrlaggtyi o%bv%e¢ ggv]\‘;j 10 ceRRd rSl?abjry
bel oMe £ 18 & a T hase QinpsuiBY Beilnhd aleed By odevaxi nthe feed

t he above-described partly isonerised Fischer-Tro sch
fracthan ore byop@mftednitng conpoumdhyridiigembelsdt B

StepTﬁesg @5&%&f§”§§gﬁgrqgedsyféé%qéhs may be considered to

be suitable to be used as base oils themselves. However
they contain for some uses a too high content of
paraffins, which paraffins influences the solvency for
additives in a negative manner. By using a blend of this
isomerised Fischer-Tropsch fraction in step (b) it is
possible to prepare a base oil in step (c) which will
have the desired level of paraffins at exactly the right
pour point of the end product. If the dewaxed oil is
fractionated to separate light components and optionally
isolate more than one base oil grade a base oil product
is obtained having also just the right Noack volatility
and viscosity. This would not be achieved in such a
simple manner if the totally isomerised Fischer-Tropsch
fraction was to be added to a finished base o0il because
properties like viscosity, volatility and pour point
would in most cases not match such to obtain exactly the

desired base o0il product.
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above 50 wt % per pass, preferably above 60 wt % on a
preferably heavy Fischer-Tropsch wax feed having a

woweioght3473 ati o of conpounds havi ng nore than GBCTEP1»041051181

atons relative to conmpounds having nore than 30
carbon atons of 15 above 0.4, preferably above 0.55.
The conversion is defined as the conpounds boiling
above 370 Cin the feed that e converted to
conmpounds boiling below 370 C. These totally

| sorrer i 8ed L6261 PR 188 CONSEARE OB I oD S BBkl fi11

to be used as base oils thensel ves. However t hey
contoaiefefrabl gohei LsEsr andreo thegh9towmt ®ndbamfe 300 °C and
paraffins, - which paraffins influences the sol vency

f or MOZGdPERFEE2PAY arhritfatitPe “Frante? TﬂﬁwtusﬁﬁﬁogeBVeHﬂlnt
f t.h d F o T
?b)1s|%re%%rg§i&25bnggﬁﬂﬁr £ggrgase 0 @é@%bl? BE?Q?en

prepare a

whi fy oMalnly @30heye he idaskeedrbevebnofopanaflf ikdsaat y
exactly the right pour point of the end product. If

t he idomeraégesi Fipsherriransshattadctdonepay a2 kSe iRfhtused in
Com{éeg%c%@@ 8Pt tﬁ@%feysedts Q38 MBRewABAN A& Lage to

oi | grade base oil product 1s obtained having also
j ustimprevie ghil YNGBekpyeRettiias pi3e sRECHTLe 023§ .oifhigrade

woul gk npts Pex@6hi g¥gdnéivwuch a sinple nmanner if the
totally isonerised Fischer-Tropsch fraction was to he

added t dlierpaitdHedyY baRE: oi9shecaissrepr bhpar tis randy or

Vi scasidy MQlogkichsbY ANSbRoMT RRIskh predhetsN dMStmay use
cases not natch such to obtain exactly the 35 desired

bas e i thprigdrder WﬁPEQQQI%Hﬁﬁfﬁ?”PéﬁFEPZEéﬁ?égﬁﬁgﬁaxes as

10 Jhes trpiald ¥ rogoBBE i seds HischalopEcapsebcb s a64 | mlng
will preferably boil for nore than 90 mﬁ@bgﬁove 300 C

and ProFer e & AoNgeabove BAGCOThEetYSoR 9 r 2ty ©

poi nﬁxamﬁlepsf ef er akl-yoaboxes0hC and oneke opt ef e418D Y rom
bet ween 500 and 650 C. Distillate fractions of this

t ot afirgtl |%&Waslé‘dsli=?§cﬁ@? Bhbpsich MG ci’“laéﬁsnﬁ§7ealll%%d a
be usgehiytrid hewRixaegssnobtéhe(dr esentreifeyent ononaen

one ngggrgéﬁy a dewaxing catalyst is used having a high
ability to isomerise the normal paraffins. See for
preferred catalysts below. Of course fractions having
similar properties as described above as obtainable from
other processes may also be advantageously used in our
invention.

The mixture as obtained in step (b} will suitably
have a viscosity corresponding to the desired viscosity
of the base oil product. Preferably the kinematic
viscosity at 100 °C of the mixture is between 3 and
10 cSt. The content of Fischer-Tropsch derived fraction
in the mixture is preferably higher than 5 wt%, more
preferably higher than 10 wt% and preferably lower than
50 wt% and more preferably below 30 wt% and even more
preferably below 25 wts.

With the dewaxing in step (c) is understood every
process wherein the pour point of the base oil is reduced

by more than 10 °C, preferably more than 20 °C, more
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i nprove only the properties of a specific base oi
grade as also explained below 10 Alternatively, but

wo ewg/1pdef erred than the partly or totally i SPOBEP®eH051181

Fi scher-Tropsch products, one nmay use as the

Fi scher-Tropsch fraction the n-paraffin waxes as

obt ai nabl e from said Fi scher-Tropsch processes having
preferably a congealing point nf -between 20 and 80 C
15 Exanpl es are SX-30, SX-50 and SX-70 as obtai nable

fr opre3Relah 1 VDR (VB RySia) *dnTBRAgelfix SHG e WRARS R G ormed

used a catalytic dewaxing in step (c) is preferred,
nor ©Y Pieaisr 8Bl § a0 tehebE g?oéé(teﬁlty§?wﬁ§1%%e@r%%ﬁﬁsng’raby
hi ghye 30 1det % '&:Qtlﬁ?{‘?é'c?e%vatﬁ%gn%c%lesﬁar@cﬁi\kéﬁt B8R xing

for 20 preferred ca sts bel ow course fractions

havi¥fy W%hlm}qn@f”npf—@p'é?‘ﬁ%ss}ﬁél@éséﬁl beE apbvangsinvolves

obt 3l Habl& dd om oﬁEh8£ i 1€ @33QSn¥BY aBh P8 Dax
advant ageously used in our invention. The m xture as

obtg@ﬁﬁﬁ}gq¢a§p@§ egyngﬁ|wlgg“q@gbp@sezglﬁagée%ursor fraction

Vi scosl tab LOMETRENHE RO dNe dew E%%Qt‘dfrécﬂﬁltwe @nge of
the base oi | product. Preferably the kinematic

vi scoean vyt “Todoc-6P the RES&URDLYs thetReeRaBIAMRE from -

cSt.oghe: contest cef Ebsshssraiopseh wder ifvesl £Racdion The
in the mxture is prefer Iy higher than %

30 pref tUMIAATHINGhéRet Hah 49D w&%léwd f&#@feéﬁgbmr%@

thang; fO WK and wiake BLefss aklde kel ewx30 1wt ¥4 BAESs evalth as
nore preferably belom125 w% Wth the dewaxin
st epcPEYOR s RAFIRISs 6581 eTRP Y7 HoHSEWHEFE! ATt %%P{hﬁﬁlc

Poi Nha0f r1des basenilksi s£1 eslUeatt s 3hilyh marebthamipldyed in
C, preferably nore than 20 C, nore WO % 04/ 113473
PCT/ EP2092) 01 glevaxing PRPetst 4H1S Groré tkﬁ%ﬁn?% -9

The HEVRY Ngoean DR RE! T ALERD DYURANS 12k BcSanaahl fires

sol ven ewaxiTg process or by neans of a catalytic
dewakhagepf bec eds-Ci19olavrenat dewaxd rrraibengel (e -krofpleene) ,
t hose skill ed h
mixtures o%rkété%e%rgngngrégggiggs(e.g. methyl ethyl
ketone and toluene), autorefrigerative solvents such as

liquefied, normally gaseous Cp-Cygq hydrocarbons such as

propane, propylene, butane, butylene and mixtures
thereof. Mixtures of methyl ethyl ketone and toluene or
methyl ethyl ketone and methyl isobutyl ketone are
generally preferred. Examples of these and other suitable
solvent dewaxing processes are described in Lubricant
Base 0il and Wax Processing, Avilino Sequeira, Jr, Marcel
Dekker Inc., New York, 1994, Chapter 7.

Preferably step (c) is performed by means of a
catalytic dewaxing process. The catalytic dewaxing
step (c) can be performed by any process wherein in the
presence of a catalyst and hydrogen the pour point of the
base oil precursor fraction is reduced as specified
above. Suiltable dewaxing catalysts are heterogeneous
catalysts comprising a molecular sieve and optionally in
combination with a metal having a hydrogenation function,

such as the Group VIII metals. Molecular sieves, and more
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5 adm xture of one or nore solvents and/or wax
precipitating agents with the base oil precursor

wo e@atiiam and cooling the mxture to a tenperBCTUER20041051181

the range of from-10 Cto -40 C, preferably in the
range of from-- 20 Cto -35 C, to separate the wax
fromthe oil. The 10 oil containing the wax is usually
filtered through a filter ¢ atsh which can be nmade of
textile fibres, such as cotton; porous netal cloth;

or %hqttab\%gd@n@ér@émta&@ ibereMBt 8L 3L 811 FAML% ehown =

sol vents may be enployed in the sol 'vent
dew@RRlg CpEBEEELC a@kélle@yogokéfegﬁgg tlee poups pediy of the

et hy; Jeationee PREQYVAL T Sgﬁ@aw ketonet aod anagxur 1
t her elof), C6€C10 ar olrratl C dsfocar bons (e té;l%atgng;clc

mi xeMES 5L Repdhesond B ﬁéﬁb&g tee lmh%‘f“fﬁﬂlaétehﬂore

ket ang ARG ek UENEAve aUtRIrRSl HigRERELVES SOd MarS (SWSh and
as liquefied, normally gaseous C2-C4 hydrocarbons

such :§s g SMépanks mf@psme&%@tebﬁpaﬁemﬁ%t%wﬁet%@re

M Xty RfenitRer eofi-s M adwires, afswrebhybsethy) é@t@"ze M-35
t ol uene or rreth | et hyl ketone and net hyI i sobuty

ket G - 1enbraf] Yoot droriakda PRaRpRBS Y B oggyise

ot hefo,siH 1t 3RLQ AL WeNt1 r%l@r e6REEESe MWM-12, ZSM-22,
descri bed in Lubricant 25 Base Q| and Wax Pr CeSSI n

Avi 155 e QieiSPa39r , AMBrRa] PUSdieREfd] AEOUP Nehy MRygeular
19945 ; Lhaptfle %hepéﬁiﬁéaabalmmsltr@@h(o%bhwepeszf\mm@hﬂmlals

means_ of a_ catal yti¢ dewaxin ocess he catalytic
dewed Hﬁ‘lﬁhep%(P@TX&ahs HeeHerd %édfeﬁyaﬁn Opr otEYS fl

wher @i i ibddan 86-presBITEL Ofz M-Gataly sbt anta hydregeaned
t he pour point of the |, base 0|I recursor f{sactio\pﬂ'f

redujc‘édl%% Bl fegm Lhoviee RS &Tdef¥xFhg P

Calt a[hé/tlfééﬁ are: hﬁh@gog@n@@mﬁ Cs’iite’i}e)esta&eCplﬂpfesémgy aised in
nol ecul ar S|eve an opti ona n Wt

met aFORAHGE P A ogBNATTSH (%l{ﬁﬂﬁ |Vg[?fr{b§‘§% Sléjst%}ﬁg

G ouprdhp | vITEL aletalbbhesuhacksl ,evﬁﬂaala;ndpmatﬁml\i@ and

2004/ 113473 PCT/ EP2004/ 05118 i t.abl
i nt ePAEHR At E pdrETEIZE 9 o?‘??%%b]f asgf{bﬁ%\%oﬁs are

Ni/zSM-5, Pt/ZSM-23, Pd/ZSM-23, Pt/ZSM-48 and Pt/SAPO-11.
Further details and examples of suitable molecular sieves
and dewaxing conditions are for example described in
WO-A-9718278, US-A-5053373, US-A-5252527, US-A-4574043,
WO-A-2004033594 and WO-A-2004033593.

The dewaxing catalyst suitably also comprises a
binder. The binder can be a synthetic or naturally
occurring (inorganic) substance, for example clay, silica
and/or metal oxides. Natural occurring clays are for
example of the montmorillonite and kaolin families. The
binder is preferably a porous binder material, for
example a refractory oxide of which examples are:
alumina, silica-alumina, silica-magnesia, silica-
zirconia, silica-thoria, silica-beryllia, silica-titania
as well as ternary compositions for example silica-
alumina-thoria, silica-alumina-zirconia, silica-alumina-

magnesia and silica-magnesia-zirconia. More preferably a
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good catalytic ability to reduce the pour point of the
distillate base oil precursor fraction under catal ytic

waelewasning conditions. Preferably the internedi BCEPEPWN4051181

5 size zeolites have a pore dianmeter of between 0.35
and 0.8 nm Suitable internedi ate pore size zeolites
are nordenite, ZSM5, ZSM 12, ZSM 22, ZSM 23, SSZ-32,
ZSM 35 and ZSM48. Catal ysts 1smwving a high ability to
i sonerise normal paraffins will preferably conprise

ZSM1 1% 24SMh 24, rdOr LeMrdB oRf 48561 Sder ANEIA 1NN §heheds

group of nolecular sieves are the

si | icegsalarl hapheadIth @ 1U0APe)y HateFdd SXBPIGH Of these
SAP@ L lelrS nARsEi T £T8rd @d 1334l 0L 1 8X30P4 € +destrinded oikAde,
US- A- 4859311. ZSM5 may optionally be used inits

HZS3MRGANN AlpREIGhRAde Gndamy=Ereed 8 1TV mER4e, of

The (Qier JFOLBCHN Akx HIEMES 3 1REERT ADdYe USBLE infdbst
conbination with an added Group VIIl netal. Suitable

G owFafiamrefgebandefres k€2 cobalt, platinum and

pal | adi um, BXappbgsScfsPassideh@xsagbeaed i pitss afdprise
Ni / ZSM 5, “Pt/ ZSM 23, Pd/ ZSM 23, Pt7ZSM 48 and

Pt / SARGIIEdiageraee hete detvatad 14ktgSeranprest gred above and

sui tabl &, mRliegukare st &vesry Ad HeWaAXHBE BONEH 14 DR IAE is
for exanpl e described_in %A— 9718278, US- A-5053373, |,
US- ARSTBIEEL LYUST 8¢ 487 AU nan@snds664pRIG oA ARy Wherein

WO A 2004033523 o £ ThEe deWaXi ik iGatakystkesuitabt yyal S0 i tes
conprises a 25 binder. The, binder can ge a sg/n#hetl Cc
or raurkasy mogddheei Y TERBIGam%G FreuBS MRS L Hrate

exanpl & ol @bry@ithiCateantds of J@imlceOedetniMat Lol
occurring clays are for  exa

y npl e of .the ‘s b
mont FEPF FIH + & RRETREBPF iiFA i edioPhEr S BIRTRT 1% PY
pr ef g5 @b ot Ehpemoestbingdes omtgtd Alindker aBQ exanpéel fte
refractory oxide of which exa

si | | BAERI i dFECO8E) Feégﬁia%e%ggél} Dfeai Sk onatt =

si | i gasthosdad,irsifoircaxbepyt | V8:A-s3 157081t btrandaA-2800029511.

A UM RATBROT 15 S POLEaP G FHSi SRR TS oo Gescriped

si | | gBoak UAT 3135 camgRestiaaAtddealuminated Pt/ZSM-5, silica

Si|iggaggggggi§ggﬁdaa%g%gd B@P%sﬁwfgf”§¥¥f%aabound and
dealuminated Pt/zZSM-12, silica bound and dealuminated
Pt/ZSM-22 as for example described in WO-A-200029511 and
EP-B-832171.

Catalytic dewaxing conditions are known in the art
and typically involve operating temperatures in the range
of from 200 to 500 °C, suitably from 250 to 400 °C,
hydrogen pressures in the range of from 10 to 200 bar,
preferably from 40 to 170 bar, weight hourly space
velocities (WHSV) in the range of from 0.1 to 10 kg of
oil per litre of catalyst per hour (kg/l/hr), suitably
from 0.2 to 5 kg/l/hr, more suitably from 0.5 to
3 kg/l/hr and hydrogen to oil ratios in the range of from
100 to 2,000 litres of hydrogen per litre of oil. By
varying the temperature between 315 and 375 °C at between

40-70 bars, in the catalytic dewaxing step it is possible
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WD 2004/ 113473 PCT/ EP2004/ 051181 - 13 |low acidity
refractory oxide binder material, which is

wes®enti4ad |y free of alumna, is used. Exanpl eBCDEP2004/051181

these binder materials are silica, zirconia, titanium
di oxi de, germani um di oxi de, boria and m xtures of two
or nore of 5 these of which exanples are listed

above. The nobst preferred bi-nder-is silica. A
preferred class of dewaxing catalysts conprise

' nt %”E?é%ﬁ@e 220ld 18 16T atahki &fﬁf@ﬁerﬁegﬁkbgﬁlﬂbove

acidity refractory oxide bin mat er i
Wm sRers fi0abbaEnviaglvipof EEeMosUET 3 ha e Tdé5EF 6el to
abovgy wherein the surface of the alumnosilicate

zeollte crystallites has been nodified by subj egt% g
t he al ufn ¢IfQﬁﬁe¥0 PoGRLaYEEY sERAIFF 8L S6Pa (Sdr Paged

deal WiRat L op hicgl ERlgenAcBREESE I & dealdimongbior pre-
treatnment Is 5 contactlng an extrudate of the

b|n&éﬁaénétﬁhel%eRﬂﬁﬁQ?ahhytﬁeéﬁoéﬁ%Qdﬂ%e%ﬁﬂQanﬂ?rof a

fllJ YE?oEbﬁ@%§s§5ﬁtc&ﬁﬁlﬂ¥%%%rb@ﬁgléﬁ toreexamia&ing
5157191 or WO A-2000029511. Exanpl es of Su'%ablnoble

demawi@iéaﬂél?%@sﬂ%§idé5@ﬁﬁﬁedc ab%v%p%ﬁ%FEﬁ
bound and cQ%QlFL}%J& naﬁ}?é}'nﬁe!sZ%M §u1§hbl§anc&91@0ctﬂﬂialand

deal um nat ed ,_ Silica bound and deal um nate

Pt / ZSWalyStsi PF%at%LRﬂjl%Ua\e’Blléﬁiﬁ%eﬂonﬁ?%’é\% $3tadysts

for exanplgqdesgsibsd ¢ MR iAn200039544 @dfbany. After such
EP- B- 832171. Catalytic demax%ﬁ% conditions a q)qp
in t%uinﬁﬂﬁmgstaﬁaet?kﬁ%QSQR/q 8P§e15p§?%F?%% to below

t enpey €$akny ghgdmng@ge&fs ffTontBQOpéﬁf&ﬂﬁ)arQ,e of the
U|tabﬁ§ﬁgroﬁ1250 to 400 C ressures in t he

en
P G TIOORR 0 LY 6 200 ceam San g BBy Rt 40 o

170 bar ,n meight rheuhl ¥g SEaE ouwelpeehti esdﬁ&ﬂl—@/)tﬂdaﬂntmlt
range of fromO0.1 to 10 kg €f 30, oj | ,per I|tre of
)

cat at YT e 1iagr CORGPRRRT ) TOIRG S If PaRY 0t DS gt axe
kg/ 1401ty &ctidivbabl yré Forawl b Hyo ndakg/ bfhdiandllation,

hydré%%ihééﬁfyllnr%gkginggléggmﬁgpgﬁ g%l 1aT]flash1ng step.
The effluent of the pour point reducing treatment may

suitably be subjected to a hydrogenation treatment
step (d). Hydrogenation may be performed on the entire
effluent or on specific base oil grades after the above-
described fractionation. This may be required in order to
increase the content of saturate compounds to values
above 90 wt% more preferably above 95 wt%. Such a
hydrogenation is also referred to as a hydrofinishing
step. This step is suitably carried out at a temperature
between 180 and 380 °C, a total pressure of between 10 to
250 bar and preferably above 100 bar and more preferably
between 120 and 250 bar. The WHSV (Weight hourly space
velocity) ranges from 0.3 to 2 kg of oil per litre of
catalyst per hour (kg/l.h). Optionally the hydrogenation
is performed in the same reactor as the catalytic

dewaxing reactor. In such a reactor the beds of dewaxing
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100 to 2,000 litres of hydrogen per litre of oil. By
varyi ng the tenperature between 315 and 375 C at

wheimeed785 40-70 bars, in the catal yti c dewaxPCEB1084051181

it is possible WO 2004/113473 PCT/ EP2004/ 051181 - 14
to prepare base oils having different pour point
specifications varying fromsuitably ower than -60 to
-10 C. If the feed to a catal yitsi ¢ dewaxi ng step (c)
has a 5 relatively high nitrogen content of above 10

pp%atgigsttéﬁ@thyﬁr%%ehﬁteeﬁf gL bl ysPearihar prd ﬁwg@eai fn a

under roconversion conditions simlar to
demﬁ%ﬁﬁ@edd@ﬁﬁﬂvidﬁ§>Fﬁéeﬁéédotbegtep (c) is contacted

with a ﬁ% f@gé{atq%a'csé%l E%aﬂylﬁﬁtca‘b mgimat abbBorted
nobl e netal O catal ysts are ¥ adi u ati num
contcaital Mgt caeapyistigiy @-@zﬁpsﬁée@:@EMURﬁvléﬂPﬂ§F@én

Cat ) %St 1, $eNBANYD \Nflerme%lé(i@ a@el Esgéi@ntnlt&&lm H5298A 1 un
content 1s reduced to bel ow 10 is

ppm
advamdagéetsnimr G ljersner mirke ﬁomwnmt@@ysts may
cat alyyst cgﬁ%.ls.ééeﬁr@ftﬁiﬁj VtIrBeg'nterEE'i‘t sdPr M 1Mol ybdenum and

perform ng our point uci ng treatnent I ower
boi I’qumgsmnpo&ndtablﬁ ek e 9§ SHPHOYE dei i lgr @re Low

SU't%Hhﬁﬁ&eHRXEQho&%E¥é¥£§8E6r®Vo§§ée§ of x hSitdd | At isRAtable

optiona In conbination with an_initial flashing
st epnOTIEOBET FRERRCEITY MXisiasr 1p6ilater BaRkgaRic oxides,

treal BNt MY yn2Ra SUsiARlY, Q‘%.t%%@]aeckﬁgcé@l@ boria,

hydrogenati on treat ment st'e rogenati on may be

perf&whhﬂ§7§ﬁumh§aenfiW%F14§4nQLﬁﬂ%név EhIRHELS T i L oase

oi | grades ahbemikberaboyve-cdessr ped braghdonation.
This may be required in order to increase the content

of sat uraPEPeEAPOENTRL FaPlmINNEr ogsnabaoR Bt Y5 e e

pr ef@fcﬁ@ﬂ—n@@%ﬁ@egﬁm%@/ﬁt Suchh @ camédry@geaa&h Odls fsmd 6D and
referred to as a hydrofini shing tep. . This step i

sui t&bt 80 1ar(Akeq 59?6%& %8 e%ﬁjearnéjc oré2Bef MR 18551%ncd'424
380 fy-1d otrs-Brasaunesof et wean okl ;t aicle0-baigansh

prefggr?tb;%/nlarl%o%%tgggsggrsgg}q N ghenal ¥r-a3s2
(Engelhard) and C-454 (Criterion); cobalt-molybdenun
containing catalysts such as KF-330 (AKZO-Nobel), HDS-22
(Criterion) and HPC-601 (Engelhard). Preferably platinum
containing and more preferably platinum and palladium
containing catalysts are used. Preferred supports for
these palladium and/or platinum containing catalysts are
amorphous silica-alumina. Examples of suitable silica-
alumina carriers are disclosed in WO-A-9410263. A
preferred catalyst comprises an alloy of palladium and
platinum preferably supported on an amorphous silica~
alumina carrier of which the commercially available
catalyst C-624 of Criterion Catalyst Company (Houston,
TX) is an example.

With the process according to the present invention

different base oil grades may be prepared, such as
spindle oil, light machine oil and medium machine oil

having a saturates content of above 90 wt%, more
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30 between 120 and 250 bar. The WHSV (Wi ght hourly
space velocity) ranges fromO0.3 to 2 kg of oil per

wo pdose13f3 catal yst per hour (kg/l.h). Opti onabdEPIve4/051181

hydrogenation is performed in the sane reactor as the
catal ytic dewaxing reactor. In such a reactor the
beds of dewaxi ng WO 2004/ 113473 PCT/ EP2004/ 051181 -
15 catal yst and hydrogenationgatal yst will be placed
in a stacked bed on top of each other. The

hyd %%Qﬁébg‘grkﬁg%k?éﬁ’séh IS o8l L 8bl ¥ 8 SURRAIESE of ghe

yst co ng a spersea Goup VIl netal.
Possplrbl'senG bUPeV 19N restaiss 2ar 6pEbBRE 101k dkght machine oil

pal 'a]%' WY 5 AR R {:I‘?:Erﬁé“&ml ahal t.aad &5 %@Ae Qﬁrlt JraiiRg

cat al ysts may so conprise a G oup VI
sui thalylipgnahy baerems Hrd kntn@ﬁlgﬁtén\fl%@n@fﬂaﬁo\r eﬁfcailrorq e gnd

SUpQ%. eqﬁt@ﬁéagﬁlﬁﬁféldﬁﬂ e Gk b a P RNOUS maximum
refractory oxides. anpl es of suitable 10 anorphous

r ef rvadediy 16¥i aégcmmwém nFEGERFBL Y| Yepindlgpids is 2
a'“@!g%tl%b%bcel% %Eé@ﬁéﬁ W iGNEaki ROhABIc viscosity at

silic um na orided alumna, fluorided silica-
al urli0fa “nefnbgiaves. bfcItwansk DFSEETEPLY hakeve Bedhp e

of § la&a{ gxdeggeﬁé\tréo&tqpetxalay%gcﬁreo@étm w58

ni ck enum cont ai ni ng cat al yst such_as
and dq@mp@d( RKZEhRoBES ) LM BB arEhefs- 25 prpsEably

and %%4’2 O/Dlél'ngiggorgl%g’f@f%l%‘eéo(JolB tes+0f)flash éDOlnt

ni ckel -tungsten containing catalysts such as N -434
and N 3B sCERGEPKAEBY %&S@Vh 230 cPitt 8PPBR) 189 e

cobag { ef@a)btl@ﬁ%@ %@gﬁe%@bmm Hat abyshsksHeMaBEc
KF-330 (AKZO"Nobel ), HDS-22 (Criterion) and_H

( Engel srasity Pﬁeflépabpyoﬁl%%}r%rﬁ Cé&nﬁafinPﬁﬁf%ﬁ%b%éb ghove

pr efff@\bésyc RIRL Ry gegf@a&]& lwawece@msaanung cst.
catal ysts are used. Preferred supparts for

pal | B Eenatdl dhepPefiAlnTROM RS fiily "ést & ﬁfigmmc 25

a{TDfPDQ&és}SH l&aﬂ@loun‘gnafl X aepl €8 Vﬁt Suhicit @bbfeﬁh]blyaabove
alum na carriers are disclosed In A-94102
pref &P r @8t cARAINALS PSRPFFSREY ghe%"ﬁecﬂ/ 1ot aﬁlg &gdl ufit ahd Pe

corresponding base oil grade can have a viscosity 1ndex
of between 95 and 120.

The above referred to base oils are typically API
Group II base oils having a viscosity index of between 80
and 120. With the present invention it is also possible
to prepare so-called API Group III base oils having a
viscosity index of above 120 and preferably up to 140 by
for example adding more of the Fischer-Tropsch derived
fraction in step (b), adjusting the process conditions in
step (a) or by using a crude derived feedstock which in
itself yields a higher VI base oil. In the context of the
present invention the content of the Fischer-Tropsch
derived fraction in the mixture obtained in step (b) is
less than 60 wt%, preferably less than 50 wt%.

The above base oil grades may be obtained by
distilling the product as obtained after step (c) or

step (d). In some base oil processing units comprising
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pl ati num preferably supported on an anorphous silica-
alum na carrier of which the commercially avail able 30

w@aioahy®rv3 C- 624 of Criterion Catal yst Conpany ¥EDEB10041051181

TX) is an exanple. Wth the process according to the
present invention different base oil grades may be
prepared, such as spindle oil, light machine oil and
medi um machi ne oil 35 having a7saturates content of
above 90 wt% nore WO 2004/113473 PCT/ EP2004/ 051181 -

16 npaeberabldndighetathap: 98 aév%vxﬂr{?l tt'P)%s‘éoﬁhgét opi

the “present invention terns as spindle oil I
nachradediare mp@é@lduﬁpﬁaéﬁmetﬂéﬁﬁ W3 SPéPélllﬁé hhagked

oi | ,gr adege AW Alnber 885t At dd rtgmtll ¢ §CQSbﬁypage 2
at 100 C and 5 wherein the spindle oil ditiona

hasol Bai#ReNe Vst famnec iffosfé%%?ﬁjca?qwooﬁfr @ffelp%IBH/n‘é

spi BdL8.OHL kS, andtr@it o ?@§8n0ié Hpducts Naviddggd feed is
ki nematic viscosity at C of belom15 cSt and

pr ePEPEBFFERADEY ST (apha@ndspiabl £ 3 | Q%ﬁﬁ%&@n& Pher

a ’\@%EE vel aftééﬁﬂonsa%r%olggiﬁfganﬂﬁl@y ddte-dsigond to the
L- 40- T87 d, of preferably, beIOM/2096and nor e

pr eBEPHBI ypb@%@v 180518 28df PERRVBOMHEDING L e SEGEgas for
accay Qhﬁgetgegég$$;@3uxQmeaﬁgﬁeelggféire&wﬁﬁ(WU¥M4w25b213

i ght nmachine oil has a kinematic VISCOSIt

of BéRowS 1 ESIuBh DI LraB FUABEYRSAEL S HITE? rgocsssed

nor § Pk, %feBr ab) yihes V@be}&da%wm@&é, IﬂPr@éﬁﬁsﬂng/ tHée
nedlun1nac ine oil has a kinemati VISCOSIt

of HaEleeRNE3LRGENBReN Pt é’rraB‘I‘VeaB%vE ©39 %TSEE‘}/ (farl?o 8

pre%ﬁ&%@'%i@ﬁtﬂﬁ@nFﬂécKﬂMiTE%p5cﬁsfraahﬁonCOWHéﬁﬂyﬂmﬁemglng
base oil rade can have a viscoi ¥P|ndex

Pt viden S8 TaRATE 6T AIHE SIS PIFel PERNED BATRE of)s 2n/0F

are typiigalilsy pABkib & ot déekﬁﬁéeFQBbEehaTr@gséh fraction to
vi scosity index of between

8
b eSSy BN OROF L hEsS s SPBEE Degt pr e fon in
so-cal | edh APbr&heuprt | prbasss eiiksiohavhagiag this

possibility it was not possible to target the desired VI
for every grade. In practice one would target the VI for
the most difficult grade and accept a VI much higher than
the specification for the remaining grades. As explained
above a too high VI implicates a non-optimal yield for
the base oil. This quality give-away can now be avoided

with the process according to the present process.

The invention will be illustrated by the following non-

limiting examples.

Example 1
In Example 1 a blend of two components have been

catalytically dewaxed. The first component was an
intermediate product having the properties as listed in
Table 1. This intermediate product was prepared by
contacting a vacuum distillate feed first with a NiMo on

alumina type hydrotreating catalyst(s) followed by



25 viscosity index of above 120 and preferably up to

140 by for exanple adding nore of the Fischer-Tropsch
waoelerruerd73 fraction in step (b), adjusting the PCDERHS4/051181

conditions in step (a) or by using a crude derived

feedstock which in itself yields a higher VI base

oil. In the context of the 30 present invention the

content of the Fischer-Tropschig derived fraction in

the m xture obtained in step (b) is l|ess than 60 wt%

pr eferahly i hgssnt hapu 2R re-YedTheaabove hase aOIHyo&ro@@eékmg

may be obtained by ~distilling the product as obtai ned
aftéﬁat@tlé'ﬁt( epngtStony GfepiflgPn PR bWl iiier wherein
Pr 0GRSy rHE'rB@k?l@@pédt%l%tv@ogggﬂﬁéé3§(73ﬂto zeolite Y.
PCT/ EP2004/ 051181 17 hy rocracklng and catalytlc
demé%ﬁﬁ@ ttHesETPRS eV DT ¢ P%ﬁ@%ﬁ@@ ark prepRied o osera

| M, ik s r20- gabhedhdl @ﬁé&%ntomld@ded%tima@@rmlde lower
descrlbed by Figure 1.1 on page 2  of the above

r ef &19idd o TEaRELANS TESEDSHPGR ARG (TR %heséakﬂé}% bpiling

Anothare @Rldi R el Srbfatt & wdansangeaf eedlistiqu ocessed
in stepﬁ& ) and that fromthe effluept of

S
fracti ofdcaB&CPEg| aPBRPH cWaSofr BEpbhY f%ori%lsegﬁ&“\}écher-

spi el sdr Glet-iaad ﬁegiw:rarn&gclﬁa&ele@ Eramagleeaﬁ Mg
exanpl € described in the above referred

VO AN E3)  BONTRED| PR K4 dithi2Sgragds %P% Waxy Raffinate.
subsequently further processed in step (c) in a

bl ocked out node. In ternms of the present invention
one or nore of these grades can be mxed with the

Fi scher-Tropsch fraction. Wen processing the

di fferent grades separately through steps (a) and/or
15 (c) it is possible to use the Fischer-Tropsch
fraction to correct only for those grades which need
correction in VI. In a prior art process w thout
having this possibility it was not possible to target
the desired VI for every grade. In practice one would
target the VI for 20 the nost difficult grade and
accept a VI nuch higher than the specification for

t he remaini ng grades. As expl ai ned



above a too high VI inplicates a non-optimal yield for

the base oil. This quality give-away can now be
warmisded73 Wit h the process according to the prBSERP2004/051181

process. 25 The invention will be illustrated by the

following non- Iimting exanples. Exanple 1 30 In

Exanple 1 a blend of two conponents have been

catal ytically dewaxed. The firsy conmponent was an

i nternedi ate product having the properties as |isted

in Table 1. This internedi ate product was prepared by
contacting a vacuumdistillate feed first with a Ni Mo
on ina type hydrotreating catal yst(s) foll owed
by WO 2004/113473 PCT/ EP2004/ 051181 - 18 contacting
the pydrotreated fraction with a hydrocracking
cat a| ySCTESRENEti ny of Niwtesmgdiabafni Shedar MPeriaxy
wherkin the hydrogracki ngredigtyse ¢onfaiffiédate a8 %
zeol{te Y. These {wo stEeP3doetecmher | or ler Hed Sobar $
hydrpgen 5 pressure. From t F@C8HM uept i Sheitled MDS
distjllates and | oper bpidiistdlipset i ordlakeyeia) Sdn
sepafated fromthe higherCﬁbﬁlpﬁﬁdeihternedﬂﬁﬂb
prodlct by means of distf||Bi#®f. The¢ second conponent
was p partly isonerised [Fi sEGREECSTropsch derived
fracfTerafBlal ned {rom gnegiy O (Ve aysl 7)1 oanm B
mar kpted-as_Shel|l MOS Waxy Raffinatef WO 2004/113473
PCT/ EP2004£0511B1 | Wt9 | Tabl €01 Conponent 50
| nt ef n®d&Ce Shel | | MDS Waxy product jas Raffinate as
made{Trom a obtai ned rrﬂg1vacuun15neirwu5 orstitiats

( Mal pysia) Qgp of la crude Bhd
Vk@1l00°C ¢St 4,982 5.181
Refractive 1.457
index
Density 824.2 784.3
Wax melting
point °C +47
IBP 3m 197 347
distilled °C
10 " 350 396
50 " 437 461
70 " 474 490
90 " 527 529
FBP " 602 592
Wax 20
content (*) Wt% 21.4

(*) as determined after separating the wax component at -

27 °C by means of solvent dewaxing.

The above blend, analysed for sulphur (44 ppm) and
nitrogen (2 ppm), was contacted with a dewaxing catalyst
consisting of 0.7 wt% platinum, 25 wt% ZSM-12 and a

silica binder. The dewaxing conditions were 140 bar
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m neral source Exanple Exanple 1 Exanple 1 Content
in W% 50 50 blend VK@OOC cSt 4.982 5.181

woedonacrye 1.457 index Density 824.2 784.3 REKEP2004/051181

nmelting point C +47 |BP %n 197 347 distilled C 10 "
350 396 50 437 461 70 474 490 90 527 529 FBP 602
592 Wax 20 content(*) W% 21.4 5 (*) as determ ned
after separating the wax conpopegnt at - 27 C by means
of sol vent dewaxing. The above bl end, anal ysed for

sul piydrddeh PRmsvand; 199e p
W th :%éﬁﬁiln vatalyﬂ?} d’ggﬁgféﬁgﬁéoggﬁ &%@wﬁ% © Of
pl at?%‘brﬁ 135 zsﬂquewnanem was bendéed Jhe at three

devexd Mk 2andidd20n% oMet Endh e s 0463;%34 °c.
PCT/ EP2004/ 051181 - 20 hydrogen, SRk g P C
and a hylrogewvagad ﬁéﬂeuezft w0 Mt/ kg ﬂéed°c Hmi the 470 °C

experjnment was carried out at three different

r eadtT'bh HEafgech: irgsanaksed4Fhgn@rapsreieThel dewaxidd °C
ef flpmn MastGWn akedYDstednth (81470, CH1§R££Z§%f%931ty

fracti on was anal ysed. The properties of
pl usTFAART i GHIaF BaVEshReR i Ptrdbles 28 Angherg Vil osi ty

dewaxed oil at a higher temperature than the now

exemplified 470 °C.

Table 2

Example la 1b lc
Reactor temperature 339 343 345
Yield on feed of 470

29.5 26.4 25.3
°C+ fraction (wt$%)
470°C+ Pour Point

. - 14 - 20 - 28

(°C)
Viscosity Index of

130.1 127.4 124.3
the 470°C+ fraction
Kinematic viscosity

8.582 8.809 9.077
at 100 °C (cSt)

Comparative Experiment A

Example 1 was repeated except that the feed was 100%
of the intermediate product as made from a vacuum
distillate of a crude mineral source as listed in
Table 1.

The reactor temperatures were again varied as listed

in Table 3. The properties of the 470 °C plus fraction

were analysed and reported in Table 3.



grades coul d have been obtained at cutting the dewaxed
oil at a higher tenperature than the now exenplified
WaAI®4134Tabl e 2 Exanple la | b 1c Reactor tenpRCHEP2084/051181
339 343 345 Yield on feed of 470 29.5 26.4 25.3 C+
fraction (wt% 470C+ Pour Point (C - 14 - 20 - 28
Viscosity Index of 130.1 127.4 124.3 the 470C+
fraction Kinematic viscosity-82H82 8.809 9.077 at 100
C (cSt) 10 Conparative Experinment A Exanple 1 was
repeat ed except that the feed was 100% of the
i ntermedi ate product as nmade froma vacuum distillate
of a@3hfie mineral source as listed in Table 1. 15 The
reactor tenperatures were again varied as listed in
Table 3 The praoperties of the 470 C plus fraction
ﬂ)éﬁa%rmfmtysed and reported |n Tabl b 3. AAD 2004/ 213473  n-3

PCTEP2004/-05% Fapte—3 per i3i’§°°1'”—‘|t

X e At B ﬁgﬁkﬁ& ature C B36 321 346 ournpgﬁlr‘in\rd 346

Pddr-psint35 Viscosity index - Fg31100-94 Kinemggic 3%
viscosity at 100 C cSt 11 51 11,.77112, 89 Wj
PODAP AU 7AIBET/ EP2004/ 051181 - 103 100 94

Kinematic viscosity at 100 °C cSt 11,51 11,77 12,89
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- 22 CLAI MS1 Process to prepare a base oil
having a viscosity index of above 80 and a saturates

w@oeomtam47dbf above 90 % from a crude deri vedPCT/EP2004/051181

feedstock by (a) contacting a crude derived feedstock
in the presence 5 of hydrogen with a catal yst
conprising at |least one Goup VIB netal conponent and
at | east one non-noble GoupdIl nmetal conponent
supported on a refractory oxide carrier; (b) adding
to the effluent of step (a) or part of the 10
effluent of step (a) a Fi gchep-Fr@psch derived
fraction boiling at least partry in the base oil
range in an anount effective to achieve the target

Vi sQOsi bYob8dex OfprdRe sl anahsbasel aidvirdNt (Gkscosity
dewaxi ng the m xture as obtained in ste (tg)' 165 2. .
Pr od@é@xa@@of‘]a?‘ﬁ% % a&daiameFuﬁﬁE?%iﬁo?tﬁeél [fg@bove 90 wts
der ipyeeh heedstockedsvet ia@dgodksbyl | ate fraction or a

de- asphal ted vacuum resj due as aqbtai ned from

) th
r esi @le CoBEAEREN At ITEPIET ideTdivet FREES HRF DT t@r%ué’éesence

pet r el of8RUwi 20 B.cdUNGRES cOREOEHiNG 410 1Ak ORROf
clains I-2, wherein the VISCOSIt¥ i ndex of the crude

der iGrEWE ¥éBsPekil | oMy 6ad PPt s AtV didng©

to W Ne1el fbekcdmpbnaMielstbBort B8 60N ef &0ttty
step (a) is between 20 and 80 wt% 25 5. Process

accordidfy CBETafy’ one of claims 1-4, wherein in step
(a) the Liudg derined-fendstiock issebi (81 obUuhiEcted the

a hydrotreati t i to. the_  hyd Ki .
6. ProdsE taboPaPRQ( b TISTHS. AREVEFn (hE Vot Lraction

conussSi{ay aith 1khet hydroly eat itg shep bslbehoye 30h wiro.

1 V&%ﬁﬂ%ﬁQ&%%ﬁ%%vgcgégs%gﬁgkpﬁﬁéﬁ%arget viscosity index of
the final base oil; and
(c) dewaxing the mixture as obtained in step (b).
2. Process according to claim 1, wherein the crude
derived feedstock is a vacuum distillate fraction or a
de-asphalted vacuum residue as obtained from the residue
of the atmospheric distillation of a crude petroleum
feed.
3. Process according to any one of claims 1-2, wherein
the viscosity index of the crude derived feedstock is
below 60.
4. Process according to any one of claims 1-3, wherein
the conversion in step (a) is between 20 and 80 wt%.
5. Process according to any one of claims 1-4, wherein
in step (a) the crude derived feedstock is first
subjected to a hydrotreating step prior to the
hydrocracking step.
6. Process according to claim 5, wherein the conversion

in the hydrotreating step is below 30 wts.
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- 23 7. Process according to any one of clains 1-6,
wherein the kinematic viscosity at 100 C of the

worRootar®7as obtained in step (b) is between 3PEIEPD04/051181

cSt. 8. Process according to any one of clainms 1-7,
wherein 5 step (c) is perforned by neans of catal ytic
dewaxi ng. 9. Process according to any one of clains
1-8, wherein the dewaxed produst- of step (c) is
subjected to an additional hydrogenation treatnent
step (d). 10. Process according to any one of clains

1- 9,7 Wheretsss lécddwiifigs ebeknr epschr derd mad iHeachihaRein
i s obtained bgh hydr oi soneri zati on of a
C

Fi s¢her XTreps SWWﬁQQﬁﬁﬁy apr 80ctC ofl ther sdasyre as
acoolbngehos ANy neus o HiBeln 19, sybierei it he

Fis ropsch rlved raction is a partly 15
|soﬁbrl§é@cgﬁgch@¢&ﬂ¥@§B¢W fanacthenobotlaims flor7 ,nwherein

thar?ste 0 &/iébﬁé@fc?ﬂ&ocbﬁ%‘é'a g éfCQQQE%ﬂl@ Rl ng.
nd a wax content of bel ow

9. Process according to any one of claims 1-8, wherein
the dewaxed product of step (c) is subjected to an
additional hydrogenation treatment step (d).
10. Process according to any one of claims 1-9, wherein
the Fischer-Tropsch derived fraction is obtained by
hydroisomerization of a Fischer-Tropsch synthesis
preduct.
11. Process according to any one of claims 1-10, wherein

the Fischer-Tropsch derived fraction is a partly

isomerised Fischer-Tropsch fraction boiling for more than
90 wt% above 300 °C, having a congealing point below 80

°C and a wax content of below 50 wt%.



