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PROCESS TO PREPARE A LUBRI CATI NG BASE O L AND I TS USE
The invention is directed to a process to prepare an

w0 s@epodiad f i ni ¢ base oil and use of said base PECT/EP2005/052955

products in hydraulic fluid applications and crankcase
appl i cations. WO A-0246333 describes a process to
prepare two viscosity grades of base oil by sol vent
dewaxi ng a fraction having a T95% poi nt above 621 0C

poi nt BP0 N oL H B Ak b5 G PORE Gpe YD s ose
Fi scher-Tropsch derived fractions. Cptionally the
heavi er r t he I?wer boi

in Qn na
sl ack e ANdrP8tiftate $1o cFﬁ%@ Gi P é% p%%]?r%Pare an
r esiibealpastadciaitrbaseraide aid .usHL-of- $a®d5635e 0il products

descri es a roc s,.to_prepare a bas i roma
Fi scHer't gg?%% ?fP fﬂﬁéﬁ %r%F nL%ag%
hydrappmmnaﬂraablon step. The effluent of the

nyd Of S 9319835604 S, Al of I led andoapk8sh fueyo

boi | i ng SO0 iS°0 alned S >r 68
subjeicdaditty gredeal yfibaskewa fy tsodaentntiewsk gy aa

catg% St con |ning p&gg%ggggﬁpqﬂxﬁ;r%gﬁlbg

US- A d3CPi bes” a evaxi n ?reat ment
V\hercm’cm]aztua:taeulystiewsxmseda cf)lrmt@tqm@a@ﬂnzsm B9ahdpoint of

pl aty, hum A-Go%ﬁéofwg@fé hd %Oﬁééhﬁ@e’f%ﬁs&

Fi schér-" Tropsch wax feed dr oi soneri sed
The @ffivsshtfroictibashy@pbierakly ddid dwavierhen the lower

Sep&é@ffﬂq @x%cftli%hsmawaiy@%&aentssladﬂo wBRUr aPQiEBtillate
reducing treatnent is disclosed in this publlcat|on
from crude oil, deasphalted residual stocks from crude

oil.

"NL-C-1015035 describes a process to prepare a base
oil from a Fischer-Tropsch derived feed by performing a
hydroisomerisation step. The effluent of the
hydroisomerisation step is distilled and a residue
boiling apove 380 °C is obtained. This residue is
subjected to a catalytic dewaxing treatment using a
catalyst containing platinum and ferrierite.

US-A-6294077 describes a catalytic dewaxing treatment
wherein a catalyst is used consisting of ZSM-5 and
platinum.

US-A-6025305 discloses a process wherein a Fischer-
Tropsch wax feed is first hydroisomerised. The effluent
of the hydroisomerisation is then separated into fuels
and lubricants. No pour point reducing treatment is
disclosed in this publication.

US-A-2002/0146358 describes a process for
hydroisomerisation of a Fischer-Tropsch derived wax feed.

The effluent of the hydroisomerisation step is distilled
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US- A- 2002/ 0146358 descri bes a process for
hydr oi sonmeri sation of a Fischer-Tropsch derived wax

wo e@d/oo3ine ef fl uent of the hydroi soneri sati on BCEPP1085/052955

di stilledand a bottons fraction conprising conpounds
havi ng 20 or nore carbon atons.,i s obtained. This
bottons fraction may be subjecged to a catalytlc

dewaxi n treatnen WO A- 0157166 ,descri bes
2 e & BRERPTS AT GIOMPIe S4B0 PR T ing 20 or
Fi sehee- Eé@ﬁ&ﬁhatWﬁSlibEbhﬁﬂnm%denghms baobtdmwantiraction may

fornul at | e, exa |lustrate that

£ o i SEbaREERR FS xS it Sehakingobbe Sty

accord}Wg—hgﬁtb@ld@smés¢ﬁnhmm mhetheepafemthfgniymykﬂiffinic
onf er t d t h.

S R b dgLt PRl dPSL a0 SHACRELRLEBLLE S, AEPS

i SO mftroaf ehighhe balseicants m:rprlemabed 'Dlyc_atdmeampkﬂfesses

?ﬁS%ﬁQFe% Eslghag gh §g¥auf§€i%nga§§%gl f5915535¥%{ of an

crankcase ear oi |l I cations or
as parttergf walhydaaucbrcd:lrﬁq uiad ‘amaed@snrttp’ei@ml oforiteagiagent
seals addj ti.onal r v/ : en,. | I
i S0 SR SPert Lol Ta S Ses bR a Oy S Elqt e,
of tmﬂﬂpmesadﬂ1tmven$®kwenQy1o provi de a process to

PhePar o 1 BpBbln! {2 B SehRlL 11 9n36h-gerorethiesthae

wher ei n ase oi ave |nprove sea
pr operlts es. priepsred] byt the rRrdveDses @yspnebe@|¢bmw¢m}s that

pr o%ﬁ?é’}! FAQCB3S et 81@& ERAL eu§"é‘l:1 'fno E%E:afexgﬂn?lé bé‘]?fnkcase
avi

oi | ng an inproved, seal properties
subj exgdheid) ma?P&F@aBFOI(l$)O% ap°et gﬁe% aew%@u}iﬂe%oflmd

hav'ﬁﬂéf@ﬂﬂnﬂhep%h@tcBﬁkQ@fsE%égis AAiRABABY I fe&ONEENthave
of between 0 and 20 wt % and a napht heni c  conpound

contiantbftakemneen orgdeante cachkeney sgpfficient swelling of

the seals.

The object of the present invention is to provide a
process to prepare base oils from a Fischer-Tropsch
derived feed wherein the base oils have improved seal
swelling properties.

This object is achieved by the following process.
Process to prepare an iso-paraffinic base oil having an
improved seal swelling properties by subjecting a mixture
of (i) a petroleum derived feed having a pour point below
-5 °C, an aromatic content of between 0 and 20 wt% and a
naphthenic compound content of between 15 and 90 wt% and
(ii) a Fischer-Tropsch derived feed to a catalytic pour
point reducing treatment and wherein the content of the
petroleum derived feed (i) in the mixture is between 5
and 50 wt%.

Applicants found that by catalytically dewaxing a
mixture as described above an iso-paraffinic base oil is

obtained having improved seal swell properties.
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(ii1) a Fischer-Tropsch derived feed to a catalytic
pour point reducing treatnent and wherein the content

w@boobloasipet r ol eum derived feed (i) in the m xtPCEEPR05/052955

between 5 and 50 wt % Applicants found that by

catalytically dewaxing a m xt_ur3e_as descri bed above an
i so-paraf finic base oil is obtained having inproved

seal swell properties, The petrol eumderived feed has a

pour poirR€ BEFBA-SENTRE Iivse fE6Fy R8I BWPRWD RIG nPpelow

Pror 3-5pP€f,e§3@EE¥rQE_1@Vbeﬂé§v QGo. f°?c'hanaems@% e[blf%M;odb&qg below
ee as an romati c. content, o et n an wt

L R oL S TR FoGh BaP VR PSR 00

wt %ﬁ:om@&e ©an€ﬂ¢1§ezﬁaﬂﬂ dmihrm)asmednbyaméﬂ:hm compound
techni ques such as the techpi que described at anmpl e

1 ofcot“%i‘%lts BECFFF‘S%‘?? ojng. 9g’af’“§rﬁat iéeﬁ‘an‘f%ﬁe%s {958 be
pet nlewmhede byvedlieetbirs feinduaklky sgerasertliidare@hique

w %  nore preferabl reate han 95 % and ev nor e

or eASRAT PGy 851 BRTRED 56 Wb anaLRGEE s Br et abl J

hi ghartudsars98ont &nt Jhetisulgeituroleont darived pfeddriabl y

l ess than 0.03 w% nore preferablyless th D1 wt %

and B ‘r‘?g’llg HFSP%?ﬁb{QIaIFeﬁthﬁén Fﬁo?rﬁfgggb%ﬁ gredter
advamzage®sofwt@send sueh moie predlerpbdewgxedter | thmyvidfy wts
such | pw content.s_of - sul phur, .ni_trqgen.and-hig

contai SG SRenPaCeY aie TR O Pehar s

i ni shimtgerits iseguiefedally ere pertfhemiOng 3t Wespomereaprferably
reduci t of\~the. proce f. the |, N [
P B e R e e A
haved @ bertder Por addantagheohiyhiary puebsar eypeegal Fedlewaxed

for éfﬁfﬁﬁﬁi ek ExgrBénééﬂégﬂdﬁlsuh?ﬁﬁgﬂt5§§£o & and

process ot the present |nvent|pn may en be per or med
at ey eqteindsr ed PaleratgRirioydhafr 89sgpditional

hydrofinishing is required after performing the pour
point reducing step of the process of the present
invention. Advantageously the catalytic dewaxing will
then not have to be performed at the higher pressure
required for the subsequent hydrofinishing. In contrast
the process of the present invention may then be
performed at a more preferred lower hydrogen pressure
range of between 15 and 70 bars.

The petroleum derived feed has preferably been
subjected to a hydroprocessing step in order to reduce
aromatic, sulphur and nitrogen content of such fractions
and improve some of the desired properties such viscosity
index. The hydroprocessing step may be a hydrotreating
optionally followed by a hydrocracking step. The low pour
point is preferably achieved by means of a solvent ox
more preferably a catalytic dewaxing step. Such processes
are for example performed when preparing base oils from a

petroleum derived vacuum distillate or de-asphalted oils.
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range of between 15 and 70 bars. The petrol eum derived
feed has preferably been subjected to a

whyasopriecessi ng step in order to reduce ar omaPCT/EP2005/052955

sul phur and nitrogen content of such fractions and
i nprove some of the desired prgperties such viscosity
i ndex. The hydroprocessing step may be a hydrotreating

obur pafnterS breresalti BBt by elre et are Yo-

sol venfledr ARDr erpuefEF aid Graupalal yba se deilbexidyy Birepxample

Such _processes for ex nple
or obAPPRG ach By feiedaine BRLLANIE M Wi knnsnnsing
di stmelthatle bp deepsphaddied b@JslesoAlseaymfmer@amp‘i@

pet h%'s%‘r-%ll %8“ Veﬂ ff%@io%@%%a' SQAAE’éof%g%‘p dd-125976354

G ou Sse" oD a5 Tor exanpl'e prepare
hydramlplr BoeasRAG40 540 9 abl suitopdlgptbe ebssego ks ots ragle £rom

oSt gbeees e SLcBeLgs g i -

WO Au206404400ZraSker aby ycheheohdsatopE sthae epprsint r om
the QkhaTBa’ tachLon of Bddiehached g gggggrwmé@{ k13

fuel’s hydrocracker in t cont ext of resent
|nv@mhd@wtﬁsawean@phtmwdﬂ@nxa@m@radeGQSSOMhidﬁunaln

prodycts a5 %nvaeﬁépéssé@rgﬁ%% @eggﬁes Qbbentdlfe of the

conversi on, expressed in ercentage of the
f r ac&na@tllon unetheeﬁe¢<zl) tméﬂw@w@rpéaﬁéteﬁywmwr

gnugﬁ!E%1§Q0¥303go3ﬂ6:M@Hﬁﬂxﬁﬂ%rﬁoegﬁﬁéﬁge&cko products
pro 370 0C h

cts boiling bel ow

hydﬂﬁﬂﬂé@@epeﬁyﬂr539ac@eF”bﬁ%E%@de§tF95F%5Tm¥d%ﬁﬁﬁﬁ9ker

\ﬁr@cégﬁaqﬁ|QﬁpQEaD9§Sé$8v%13@eM$ shydrappaskess p0551ble
processes ng leld a bottgg; fractlonléhat
be detRldedYOEOFFarEcr IRE ASRTTd HRIEDOIRY ¥F% bottoms

descddead don thiae abavee r@dwedderll tioo yER1A- 68828551ired base

ng:dAo_l 4,98agr6e d\éls,}c'll_:\lg7g{812g8theEF;b%vZeo§:?é %rreg @ogé)}.é]?z 6990225,
EP-A-649896, WO-A-9718278, EP-A-705321, EP-A-994173 and
UsS-A-4851109. '

Preferably the fuels hydrocracker is operated in two
steps, consisting of a preliminary hydrotreating step
followed by a hydrocracking step. In the hydrotreating
step nitrogen and sulphur are removed and aromatics are
saturated to naphthenes

Omitting such a hydrofinishing step is especially
possible if the mineral derived dewaxed oils themselves
are prepared by means of a process which does include a
hydrofinishing step, preferably performed at a hydrogen
pressure of above 100 bars. Examples of such
hydrofinishing processes are for example those described
below.

The oils are preferably made starting from a vacuum
distillate or a de-asphalted vacuum residue of a mineral

crude oil feedstock or from a waxy feed such as a slack
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US- A- 4851109. Preferably the fuels hydrocracker is
operated in two steps, consisting of a prelimnary

whyasooyieat i ng step foll owed by a hydrocracki nBCHFER05/052955

In the hydrotreating step nitrogen and sul phur are
renpved and aromatics are saturated to naphthenes
Omtting such a hydrofinishing step is especially
possible if the mneral deriived dewaxed Qils _

{ heredt v ¥BCEPAn o BpFReP By HOGTRCGF A RYQERREOGHATIT step
doesin mtligtle tachydiphunistd pglatreppompoeh@s adty reduced to

perfornmed at _a hydrogen essure of, above 100 bars
o B ST oL heH AT 1 e G SPoE o LhdoR, to payterably

examdtereteno 86888 ¢cr wihele helawivreFhd tei hgvarieeqn ed driahiad
made .start.i-ng,t a_vac di_st.i .l ate-or
de-§§§%5F§é§ Ggggﬁﬁw?éggéﬁﬁgﬁn %nﬁﬁge§£|b%?ﬁeé“(ﬁq and 120.
f eedst odkederbbom shavdkOWtdedespvhrgspaist ackvighxis oil is
wherei.n the 0 S, thcdud S3J {n

o G S P e s b ahaanr FEhtedh Ry Bna

t he 420ef°¢r red thagB80vwTheradosrayi Ppinhdés bstween 300 and
pr ef Bly . ' g u v )
Do s SN, BT BReE0r A5, Ml 8n0986 RVLSS Te¥a using
bet veeh 80 widg Lo0limy ediek dlfl nashbeFLORP IR epOVRIlYle to

poi (el kh-i a ,
prep%?géquggt%Eénbéﬁ%Pgﬁgggggggé ggd%?%epééﬁﬁé%%éabase

r ecoMersy fissi hothsthet Weeer 306 cavd ty50redes, nbreging from
preferayl ybabyeepc4pdhant 2% iQCos 1By, UsbNEgng Utk fuding

w de boiling oil it has been found poSsible to reduce

t he o @hert vASesrt BntIsidahdavdagl faking@deleiYiscosity

for Jbotipd hre lLbewes wgecosity grades, ranging from 2
cSt at 100 OCC kinematic viscosity, to and includin
the hi gidr Fie¥egsrt 91 4r R LHARHG &K PReFRER PY well known

Vi SGOsdddsses as for example described in Chapter 6 of
Lubricant Base 0il and Wax Processing, Avilino Sequeira,
Jr, Marcel Dekker, Inc. New York, 1994, page 119-150. The
preferred wide boiling oil can be prepared by mixing
various viscosity grades of, preferably API Group II or
Group III, base oils. Examples of processes which yield
an oil which can be used in this process are described in
EP-A-0909304, EP-A-1137741, EP-A-139279%, EP-A-1311651.
Examples of suitable dewaxed oils are for example Shell’s
XHVI-4, XHVI-5.2 and XHVI-8 base oil products or
ExxonMobil’s Visom base oil grades and mixtures thereof.

A possible commercial process which yields base oil for

use in this invention is ExxonMobil’s MSDWIM/MaAXSATTM
type of process which is said to yield a base oil
containing less than 1 wt% aromatics, < lppm sulphur, a
Viscosity Index of greater than 120 and a pour point of

less than -15 °C.
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at 100 OC of 15 cSt. The dewaxed oil can be obtai ned
as such by well known processes as for exanple

wale®enoiied i n Chapter 6 of Lubricant Base O | PCERRRNS/052955

Processing, Avilino Sequeira, Jr, Marcel Dekker, Inc.
New Yor k, 1994, page 119-150. 'ghe preferred w de
boiling oil can be prepared by m xi ng vari ous

viscosity grades of, preferably APl Goup Il or Gou
111, ba8e™of¢ sprﬁ{%ﬁﬁﬂde§eﬂﬁxﬁfio€é§se‘§hm é‘l‘?e;ﬁselté‘eaﬁgove

oi | d@@b@hp@@ﬁnb%t@aﬂld% olpits i REACRESH af g dastidnked raktion
EP- A- 0909304, EP- A-1137741, EP-A-139

T AT13118515 XU tor <t A6PEE HBRRARP T d%r e
for c@)tanpltec&ejzla@,«a)ﬁ-&d -f@,llXH&H by 2a angd M i@ Hiase step.

0|I cts r on "s, Viso bas oi | rades and
B o Do PR Segbali g ofn B ot
y| elwdsAbase260L, for—ArlD 3D 50Ri mon—nveaoow; SEP-A- 0883664

Féx%%lgbglrpl Ayog/Fggéin)/l\/AX_SAT(tn) type of process which

base oil containing less than 1 wt%
aromat i &g, aédhppmashlmanta@ewofcastiilygland@awaofed 0il as

gr €a resé:rér ggegggvgn@o 6ﬂpeo Wgobm‘;ngf reESé?lﬁ(%]ﬂgekeéaé:gr{/egg of

ed” dewaxed
des dmeptpromasar ef t tius el rofsrdiivad iwh&hat henpottdegsired

fract h ker.,
25y et kS NLOIABSE 138 el B U o
steppollazanplseépbﬁrp@blmmqm @@QCbﬁbfﬂQU@W stediaas ln

are 9500604

b RUSh e Gt AL BT oe s T AL 81 Trona Al ugd e
of agdiaeg paogewhked, ddundadedceniédarabboeverthkipbpf the
po'r%lﬂé%*ﬁgs%gogieégﬂfﬁg Antda 1Re0egss Qimbp€e manner by

invention is that any undesired conpounds in said oil,
suctrariodr ogx &hpl devasinmigonghtions and the optional

further distillation of the product obtained in said
dewaxing treatment. This is advantageous because it makes
possible to use a wide variation of dewaxed oils in the
process according to the invention. If for example such
o0ils would have been blended after the dewaxing of a 100%
Fischer-Tropsch derived feed and after a final
distillation much stringent property specifications, like
for example Noack volatility and viscosity, for the
mineral derived blending component would have been
required. Thus the process according the invention makes
it possible to use a wide variation of dewaxed oils
having the above properties and obtain a base oil having
the desired paraffin content and other desired base oil
properties like especially Noack volatility and pour
point.

The Fischer-Tropsch derived feed preferably is a
hydroisomerized Fischer-Tropsch wax. Such a feed may be
obtained by well-known processes, for example the so-

called commercial Sasol process, the Shell Middle
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pol ars, sul phur or nitrogen, can be further reduced in
said treatnent. A further advantage is that the

wWheiobioss) 19 ange properties, pour point and/ or tPEI/EP2005/052955

volatility of the final base oil can be controlled in

a sinple manner by control of_the dewaxi ng conditions

and the optional further distillation of the product

obt ai ned .i.n said waxi ng treat nent. is_is ,
adva?ﬂtsiglédm?élebééiﬁggésﬁ %%sspé’é%%m gg{eoEfﬁ%n%owjde
Vﬁri%ndanzuﬁ piewaxed Dhése idnd REHTOORS8c86681 StAQEdO

the invention. |f._ faqr,exanple,such aqil u e

boort BT desrraPe R e dnEs AR or. 4 Bgoas 1 1655,

Fi sctera-aagedieh derRvefd3eer, drstrafio8e249f i wataA-9934917 and
di st 11 at] chstringent_ propert | fi Lons,

1 ket R I "Bk kTS MRS o R LR O

t he TigwEreai-Tdepiseédsiphehes by aoohpoguirodwsondrhavel eestep
requj r ed. th S C [ t L.nvent |
naké%siééﬁgg¥§%% é%tgﬁggg éyégieaé%gﬁ%étggﬁho gé%gg%% to

oi | sptepa sy tthee hablovéspmepesed 81 s rofirapach basé Hot use
havi e si.ked [ : 1@N desired
baseQ%i#$%}ggé}%%eggggééée %%%?%fﬁ@J%bggﬁbggth?ﬁ%ty

and polrowpgichtstePise Fi scher-Tropsch derived feed

pr ef I ' i FI.SG =T
e e PO o PR B e T ko B oees epopoch
for exeditte the socall ed comercial Sasol process, the

Shel k%ﬂ%ﬂtﬁhi b3t Re O HLSAS51AN0GRISNOEHBYpEBBuUCt of
ExxonMobi I© " AGC- Z1" "process. These and ot her processes

are $PERP el@npitd U OSer PEOTR 9 & detidiactipngpandzy higher

6959bof¥%ﬁ§(#¥§%ﬁér—@§b séﬁ4§@f£vedfié&ﬁgéﬁ%98ing to this
WO A- 9934917 and WO A-9920720. The process w |

gene?%Y?%t%ﬁhpr!se a Fi scher-Tropsch synthesis and a
hydr oi sopes fSald19N thkePischer-Tropsch product used as feed

in step (a) is a product wherein the weight ratioc of
compounds having at least 60 or more carbon atoms and
compounds having at least 30 carbon atoms in the Fischer-
Tropsch product is at least 0.2 and wﬁerein at least

30 wt% of compounds in the Fischer-Tropsch product have
at least 30 carbon atoms.

Bpplicants found that by performing the hydro-
cracking/hydroisomerisation step with the relatively
heavy feedstock a higher yield of gas ocils as calculated
on the feed to step (a) can be obtained. A further
advantage is that both fuels, for example gas oil, and
the Fischer-Tropsch derived feed are prepared in one
hydrocracking/hydroisomerisation process step. In a
preferred embodiment of the present invention a fraction
boiling above the Fischer-Tropsch derived feed is
isolated in step (b) and recycled to step (a).

A further advantage is that by performing step (a) on

the relatively heavy feed a Fischer-Tropsch derived feed
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as described in these publications. Such a process to
prepare the hydroi sonmeri sed Fi scher-Tropsch feed for

waiz@emsslieed in the present process w Il conprPGEEPI¥65/052955

foll owi ng steps: (a) hydrocracki ng/ hydroi soneri sati ng
a Fischer-Tropsch product, (b) ,separating by neans of
distillation the product of stgp (a) into one or nore
gas .0il fractions, and a hi gher boiling Fischer-Tropsch
der ilPe@TEREGACEBE TR Ry HGhig s ﬁv%ﬁtfg%‘? P taity cyclo-
t he dhirsglensTropsch product used as feed in step (a)
is a proguct iherei the weight ratio of conpounds
tt% °68

havi ng afel &§ f}Y Gy RrafbesSghd Hged in
¥avist@|§at(al)easb r_a@ré:agsmmwg aitnébaﬁt F5 @ clntes - land even
ropsc roduct_is at J]east Q.2 an erein at | east \
30 TP eSO LT S5 Bivdy OF) SPUCH DA TT at
gavaea][stl 88s tadPox ad has AtFaraheApplecang swéoghtd ddtdto of
y perform.ng.the hydraocracking/ hydroi sonerisation
ot e P OMPPH LR PR AT Vel b da) PECHSEBCRATOH ghepte and
yi elabmplougals bel$n@satca eadtat3d@d carbbheateed ¢0 tSteeFischer-
(a) .can be obtained. A further. advantage,is_that, bot
faeiE bt BRaihRE et Pt PRAV R e B A even
der imee@t foeedeanblpreparerkt .G Preferably the Fischer-

hydr ocr acki ng/ hydr oi sonerisation process step. In a
pr efl&OPSEFPe RESEPFENEOBRT 13RS B £86nt TFAGEADR otﬁa‘élng an

f r agtd0l il b | [ c '
Feed i S earal BaFn CSrep (5 SR Fetyel b o b oh (3
A fagtiavdr cddentaget i 6. Y4vat trpigeppérnmphgletsh (B35,

on theJ AVELY NERVYC1 800 345 Sehen foesshAsrue ar

feedl s prepare ich already has a certain content of
cycllggartaf0. 955.
The initial boiling point of the Fischer-Tropsch

product may range up to 400 °C, but is preferably

below 200 °C. Preferably any compounds having 4 or less
carbon atoms and any compounds having a boiling point in
that range are separated from a Fischer-Tropsch synthesis
product before the Fischer-Tropsch synthesis product is
used in step (a). The Fischer-Tropsch product as
described in detail above is a Fischer-Tropsch product,
which has not been subjected to a hydroconversion step as
defined according to the present invention. The content
of non-branched compounds in the Fischer-Tropsch product
will therefore be above 80 wt%. In addition to the
Fischer-Tropsch product also other fractions may be
additionally processed in step (a). Possible other
fractions may suitably be the optional higher boiling
fraction obtained in step (b) or part of said fraction
and/or off-spec base oil fractions as obtained in the
pour point reducing treatment of the process of the

present invention.
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fins . The rel atively heavy Fi scher-Tropsch product
used in step (a) has nore preferably at |east 50 wt %

war@eovam nore preferably at | east 55 wt % of cPOPBPIVIS052955

havi ng at | east 30 carbon atons. Furthernore the

wei ght ratio of conmpounds havi ng_ at | east 60 or nore
carbon atons and conpounds havi’ng at | east 30 carbon

atons of the Fischer- Tropsch product is nore
pref er aifhag Féashen WroinFhe PERIGE eCPR PRrafiaingd by any

| eagdrd&e3@, Bhetrr ?Dél/dé he Fel19ehee1y TheRs ¢ Nr P @lCtT ropsch
conprises a C20 racti on havin % an_ASF- al pha val ue

(Anmtséﬁupfsﬁb}? §° @RAYR g R ?—ag%%?l)‘e%TT%RPSCh

Ieasﬁrdbe%%%s Qﬁ@ﬂ.@rél@dsh/ Aathd=£35Hr8d93896. ms)r@xample of a
pr ef er abl atF {) 945, even nore preferablg
| eastUiadds FRE ?ﬁT FRSHoiHAgSsoi At CBFCEHeS

Fi sw@w@%mcn amdmtAmw-emm@e UpheSe4PPoOEssedulay

is preferably, 00 0C . Pr ef abI unds
naviE P Fa3ehEhr ot il oA tany. BRPLHTEE JR G
a b0| | | rIgaep(B'lllt:hEﬁ T héyb s dHa g dalce semarableﬂaimqm ®or very

Fi T th duct , bef
Fi SO GROEHUE) AP et - FHgher (PePRBRA TRPRRRS ¢ his 1o

TheydfHiceah éba:Traopscd:hucptt athicitveal fadeschi Pedcheordpet@dch

above, 15 2, F1 gafier- Tropseh praduct, whieh.has, oty peen ;g
subjec d‘ Yo & a r oconvet si on st p as defiie

accaomging. tiest. héuppheemncﬂ mdgmagen. 1ehelsonihtgaierally be

non-DAnFhed GAERapRds ifdile FhSEReL Ll ORSEl Pl OWGon for

wi | | e be a ove
Fi scheiptiimopech lpppduter amls,itrqg:elﬁlerreﬁpa@t:mﬁéy may be

addi tiongld y-;RLACES ng% %L SRR ma PQ% ﬁh&lﬁ%fkﬁ ng

fractions may suita e optional
subjected to a mlld hydrotreatment step in orxrder to

remove any oxygenates and saturate any olefinic compounds
present in the reaction product of the Fischer-Tropsch
reaction. Such a hydrotreatment is described in
EP-B-668342. The mildness of the hydrotreating step is
preferably expressed in that the degree of conversion in
this step is less than 20 wt% and more preferably less
than 10 wt%. The conversion 1s here defined as the weight
percentage of the feed boiling above 370 °C, which reacts
to a fraction boiling below 370 °C. After such a mild
hydrotreatment lower boiling compounds, having four or
less carbon atoms and other compounds boiling in that
range, will preferably be removed from the effluent
before it is used in step (a).

The hydrocracking/hydroisomerisation reaction of
step (a) is preferably performed in the presence of
hydrogen and a catalyst, which catalyst can be chosen
from those known to one skilled in the art as being
suitable for this reaction of which some will be

described in more detail below. The catalyst may in
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fraction obtained in step (b) or part of said fraction
and/ or off-spec base oil fractions as obtained in the

W@owe/opxaint reduci ng treatnment of the process BPET/ER®05/052955

present invention.Such a Fischer-Tropsch product can
be obtai ned by any process, mh%ch yields a relatlvely
heavy Fi scher-Tropsch product (s "descri bed above.
all Fi scher-Tropsch processes yield such a heav
éﬁ suitable

pr oBGERCIRRE Rarfile Gtadysti kapye Fi sdterarty diss

Pr ogessi EEmELsEIn P ek Malt FWB: A- 88481 Ve aNdrH Ryeneral,
AU- A- 698392. These processes naiy%lelds a

Fi s CHaF e SpREH POHEE 148 HBbeiVBEd Fpovdiosmeomprising a

Fi seharodenRstin pFadittlenti klippeat &l Nomaa Ofe Areiat driyt bikede
sul phur ,and ni trogen con alnln conp nds. This i,s

typléﬁFl?Br 1 FRIANGE °V§d FoR? @ B fer 2HBH0EN
rea@ﬂuaﬂldﬂﬂlﬁhmM?ﬁﬁ &kﬂbgesas Gﬁév@@ntiﬂdmjﬂbsﬂ EsSt

no i rities u ur an 0 el i
BB E B oSE ot g ot FRRORT pEE s it g rerred
curbenbnysﬁspp@16énappﬂ1QMUnnande1hp@ﬂméanvénﬂﬂdnyytep in

tivel her - Tropsch
opt PORRFHE b2 Ll SdTed EE-Ront Mo Ry b o epdg s ton

in @adanysosreompmismng'qﬂyg&nameanahdrspﬁlﬂ&nxﬂnamw the

ol e conmpounds resent |n ct ct of
the%¥ §8 ere r%%§%ﬁp react |on éggh g%y%g %reaqﬁent i's
des@wﬁbedonmeEﬁhdh(ﬁﬁiﬁﬁ&stThemprhdﬂesglqﬁlnumaand palladium
hyd é)%%?rtleﬁgoﬁt%? én?oxr%fh%f L& Q%Xcsxgiﬁﬁ Lz(bzi hactax&{,{

ess t

degre conversion | ste an 20
and Tiner plptéhen adhg/ ¢@3@J{l@a1num01m il m@tonn an

i s @%%ncéeetfn Iﬁlsotfecd’v%' @m pRel ot agendfe the f8AY from

boi 't ng above g? 0 OC, which réacts’to a fraction
boi 10.Rg thePo@% 370 igtt.ecadguhaiod pe LR edidhdRsed on

| owgl,tRai LibRgnE 0FP LIS e haHNBoEAUPr88ent, the weight
ratio of platinum to palladium (calculated as element)
may vary within wide limits, but suitably is in the range
of from 0.05 to 10, more suitably 0.1 to 5. Examples of
suitable noble metal on ASA catalysts are, for instance,
disclosed in WO-A-9410264 and EP-A-0582347. Other
suitable noble metal-based catalysts, such as platinum on
a fluorided alumina carrier, are disclosed in e.g.
US-A-5059299 and WO-A-9220759. Preferably such catalysts
do not comprise a molecular sieve, more preferably such
catalysts do not comprise zeolite beta.

A second type of suitable hydroconversion catalysts
are those comprising at least one Group VIB metal,
preferably tungsten and/or molybdenum, and at least one
non-noble Group VIII metal, preferably nickel and/or
cobalt, as the hydrogenation component. Usually both
metals are present as oxides, sulphides or a combination
thereof. The Group VIB metal is suitably present in an

amount of from 1 to 35% by weight, more suitably from 5
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| ess carbon atons and ot her conpounds boiling in that
range, wll preferably be renoved fromthe effl uent

whedoonesiies is used in step (a) . The PCT/EP2005/052955

hydr ocr acki ng/ hydr oi sonmeri sati on reaction of step (a)
is preferably perfornmed in tl_ﬁel]gr_esence of hydrogen
and a catal yst, which catal yst“tan be chosen from

those known to one skilled in the art as bein
sui t%4bIP@%f Y vAESNF eatd i BH adreWASCRISBRRL vip g q%?e?ed on

desaidrhad wieigher 81 ded@dlyhel ane hRa-68baLYSEoWRWIII metal
i nprinciple be any catal yst known in _the art to

be
sui tigh IS8 itaPLY sBREFERY ng! By AOUREC Ofof 88 st 19P Bwt,
gen%@ﬁer%wlyﬁmdeo hysiraeonensiuoateat ak yélém@ié@ drtDIRised
conpri sing.a ogepati on, component supported on a
¢ of 1L (515 LoX FHERE 0T | SE T Kifch Pl VanBPPRBGES ton catalyst of
si | irA-saltypenahiah unaHdbedd Waindegaakiioiibarl podecididle is a
sieves (.ze Iitest)g.or m'xl%r s of EEWO og nor e of gh se.
One ¢ Y51 prEPetfed dat {;lstagldt UBEeEpPI FEPTh-Fhem
hydrficemmieresi afusiep. i n accordance with the present
i nventiqn _are _hydroconversi on .catalysts conprisin
ol att nu R8T GF L BAl o ¥ e i A9t BoeNAETGHE 3 hon-
c onporigitii dedAfvemny comcii gpr e fee mroad nopdeoGoover $IDh metal,
catal yst cqQnpri ses atjnu | 1 adi, u [
an aeﬁtﬁ"ﬁh&ﬁg’%éi Pllf::]ég%ﬂ uirﬁg]né;gn(%n@s%%gér ?’%ng] §Tﬁg<9uﬁeﬂz Hetal,
pl ateé mum angber, patippdrted ien s eabldy cpeeppatti Nllan

T o B D207 EF Ghta* Pal BUTAEea BESeP il SR m2/2.

basgsrfe 0413 0webgbd OfsTanl/igr asl dehethipeasentvatde

T T SO

I n tdecaiange sappbironi . Phefarddly rmor emsuphabbys0licd-0

Zré’§$§$B%§§g%%€:%héagiéhiﬁé”f%'B?é@en%”iﬁsém8§£@éy§£Sless
than about 30 wt%, preferably 5-30 wt%, more preferably
10-20 wt%. Also, the support may contain small amounts ,
e.g., 20-30 wt%, of a b%ﬁder, e.g., alumina, silica,
Group IVA metal oxides, ;nd various types of clays,
magnesia, etc., preferably alumina.

The preparation of amorphous silica-alumina
microspheres has been described in Ryland, Lloyd B.,
Tamele, M.W., and Wilson, J.N., Cracking Catalysts,
Catalysis: volume VII, Ed. Paul H. Emmett, Reinhold
Publishing Corporation, New York, 1960, pp. 5-9.

The catalyst is prepared by co-impregnating the
metals from solutions onto the support, drying at
100-150 °C, and calcining in air at 200-550 °C. The
Group VIII metal is present in amounts of about 15 wt% or
less, preferably 1-12 wt%, while the Group IB metal is
usually present in lesser amounts, e.g., 1:2 to

about 1:20 weight ratio respecting the Group VIII metal.
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di scl osed in WD A-9410264 and EP- A-0582347 . O her
sui tabl e nobl e netal -based catal ysts, such as platinum

wo@rooa/0bd1uor i ded al umi na carrier, are di scl osedPCTER20g5/052955

US- A- 5059299 and WO A-9220759. Preferably such
catal ysts do not conprise a nohgcul ar sieve, nore
preferably such catal ysts do not conprise zeolite

beta. A y suit abl.e r converS| on

cat al ystﬁset;&q(%tahloggtgg %' £ ngf avtr}/ldbe §t"*one Group VIB
nmetal, preferably tungsten and/or nol ybdenum and at

| easf; one.on- nobl e G oup V taI preferably

ni ckejf and/ or cobalt, as the 5hydrogenatl on conponent.
Usuaftly Wiot h netal s are prdsedt-0as85oxi des, sul phides
or a )i ot her eof oup VIB netal is

sui t% pgrhzgsjegvt:E in an arm-ularqtsf7g froml to 35% by

wei gt sofroneirsddrtyaklg fr om2&t-3030% by wei ght,

cal cul ated as el enment and based on total weight of

cat aSwsfacél'I?Erdmn nobl e Gr@m)—\llztsl mAggal is suitably
pres of fr 5 , preferably 2
to 1 o%\t‘;}o ca cmhlé‘t)ed as el er?\]éc’ %dm 48ed on total

wei ghtllofDexegiriver. A hydr odamset0siéénggmat al yst of this
type which has been found particularly suitable is a
catal yst conprising nickel and tungsten supported on
fluori dedhatihen wdasA pfefeitadl €dty@nmsionwkirshonanabelysts

usedat_,%}l ﬁgp&%ddlls%@ @ﬁ%@tt’tf@%t&ﬁ%ﬁs n%ﬂlfegghg o

., Lron conj unc
Wi t hcqn@rmamq B\tnéteatst eng. GrewupperlI sugspdr tcempgneah,

acid r T abyst
gk SR MO P LS SRR S4gR g e

as d%@é"?%ﬁl@dz%l%tcema 6562 pFi o?hefandna?lbldﬁkzééhsttiyY
of ahouta Osuphd v9/ Fm-Ehey s@atl b Y SAsMWNOREMLS3, z5M-48,

pref erably an anorphous Silicaalumna’ C @ ordenite and
silica-aluminophosphates, such as SAPO-11 and SAPO-31 or
combinations of catalysts comprising said molecular
sieves. Examples of suitable hydroisomerisation catalysts
and processes are, for instance, described in
WO-A-9201657, WO-A-0107538 or US-A-20040065581.

A process wherein step (b) can be omitted is for
example described in US-A-20040065581 and EP-A-1029029.
These publication describe the conversion of a narrow
boiling Fischer-Tropsch derived wax to a base oil by
contacting the feed with a platinum/zeolite beta followed
by directly contacting the effluent with a platinum/
ZSM-48 or platinum/zZSM-23 dewaxing catalyst. In such a
line-up the petroleum derived feed may be advantageously
added prior to contacting with the platinum/ZSM-48 or
platinum/ZSM-23 catalyst according to the present

invention.
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where the alumna is present in anmpbunts of |ess than
about 30 wt% preferably 5-30 wt% nore preferably

wAae0g003% . Al so, the support nmay contain snaPCT/EP2005/052955

anounts , e.g., 20-30 wt% of a binder, e.g., alumna,
silica, Group IVA netal oxidesjzand various types of
clays, magnesia, etc., pref erafl)l y alum na. The

prep t f il ca-al.um i .
PP heorl e 180 PHO R Snd e HelltiR? TLERPEPACOSS, in
and WMd gorgsehadd ofCehektatp Gattalatstes.evesedl ysingerature and

vol i M Joe By PO b ERRRLLp o0l PUBL T ST A range

Cor 1 on, The cat al yst
pr ep@f eﬁrdmy 176 itepB8gnacti @%f@&i@tmlf@gﬂ?ﬁénﬁbénuﬁ)@nsc and

onto the s g ®0C
T S SR RS LA - The S uEL b
i no/anmmialky kebdmt ths MQ@@{Of e@spm pi'{oeft@r aBPybar 1and

9 u S
| ess® ]i;;\rr%ihgr]]tq}e bgt%@n %O@{lg a 2%%?1%2}6%@@:& ﬁa?ait)igo
respe@pphged. et @ m@ UPLEl HesRd CA TSAsEdlyY @%t argst 1pe to

sho 3 I
oo iy g Rl SR o

290- Bz@rwamgorpefre@d\/maembe(%yvm%@ - 45 WRleg PRy ly space

Densb&Y091§§ Or 68-4 . 1AR8t Berg gl Ass, (ﬁréﬁéﬂdﬁbbehlgher than
hydr oconversi on catal ysts are those based on

ot bt &1 55/ BURY A RS ApPFOFRELY | MAAE oo/ Y- The
met alra‘éﬁ?gp@f‘er%;drd&e&f QroakhE/MIE’EaﬂBdﬂ of el , mads ﬂalfhge from 100

hydr ogenat i on. conpo
to 5000 Nl/kg and 1s preferably from 250 to 2500 N1/kg.

The conversion in step (a) as defined as the weight
percentage of the feed boiling above 370 °C which reacts
per pass to a fraction boiling below 370 °C, is at least
20 wt%, preferably at least 25 wt%, but preferably not
more than 80 wt%, more preferably not more than 70 wt%.
The feed as used above in the definition is the total
hydrocarbon feed fed to step (a), thus also any optional
recycle of the higher boiling fraction as obtained in
step (b).

In step (b) the product of step (a) 1s separated into
one or more gas oil fractions and a Fischer-Tropsch
derived feed having preferably a T10 wt% boiling point of
between 200 and 450 °C. If a higher boiling fraction is
separated from the Fischer Tropsch feed the T90 wt% of
said feed is preferably between 300 °C, and preferably
between 430 and 550 °C. The separation is preferably
performed by means of a first distillation at about
atmospheric conditions, preferably at a pressure of
between 1.2-2 bara, wherein the gas oil product and lower
boiling fractions, such as naphtha and kerosine

fractions, are separated from the higher boiling fraction
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Suitable zeolitic materials, then, include Zeolite Y ,
Utra Stable Y, ZSM5, ZSM 12, ZSM 22, ZSM 23,

WA SNbAB311YSM 35, SSZ-32, ferrierite, zeolite bRCHEP2005/052955

nordenite and silica-al um nophosphates, such as
SAPO- Il and SAPO- 31 or conbinagjons of catalysts
conprising said nol ecul ar sieves Exanpl es of suitable

hydro neri sation, .c y rocesses.ak e or ..
st ehad s GasiieBant; Bt oe R boatts b A ACD 10 78as Grotion.
US-A@QOOWB@@&IablR protesst wengitn botidp gbpvean7Be’C, may

om t ' d ihed, A 4006
and kg%df,&i% Ze%(r)fg?&%ﬁlégg fﬁ | cat |donpn gg;cérll’%ggl?gegég&
convdrsstieoim ¢f hd gh&rir bmﬂbbﬁlqllfﬂgaqfllszrh@r& Feppssheder Thed

wax \;cpc‘.i:% Zeo%t(:v lla@ioﬁoﬂ a&siﬁ(}ﬁ%lfgyl fr%%q tgta ressure

pl atinu ite beta fo rect ycontacmg
the ef fhefarrenni0-R0a phet P nddbaasM 48 or

pl atinu e i h

the petr @@Ma%gg?ﬁ %é g%a%@{&ll OE% aﬁaﬁ#ggé%uériﬁey&?
pri opreratashtsaehi fgahi thet%@swai i peheeMi4greeh derived

pl at youun @Mb%%l%@(iab)ﬁﬂlﬁ?c% dimng 4 p%ctﬂf%ear %éﬁﬁé and

invention.ln ste eed i s contacted
hy drieRjeing e tHe ééné’és@@S-’t‘Fﬁér crighy selatesl EQatle base

tenpgf AtdH L Mu@&%%%%ﬁeci@ﬁcét@l@?f atdr @3 nkyptcal H’scos:.ty
will be in the range of from175 to 380 OC

pref &F a1 i g#erthtehgﬁsgéer 08 RiRFIhmstee Lyieek &R&BI Y5 r om
300 e Bl be‘EIa;@ear ssgﬂaelw d¢dc typically be in the

g Olld MADskorEooPeL, and LS ety Belugen 20 ..

spac@evevati faedaf Wflﬂ_QmsﬂlQQalbDy 10000 al\IIv/JJs/d@rs,lty

P 8L bL LA 500 {85000, M U S IS R62L00 o1

of fpr)mtﬁ)ctl tRr & kgl hthe pkbfienasbl oy “hisglesritiyhah 100 °C of
the mixture is between 3 and 10 cSt. Suitable distillate
fractions have a T1l0wt% boiling point of between 200 and
450 °C, preferably between 300 and 420 °C and a T90wt%
boiling point of between 300 and 550 °C, preferably
between 400 and 550 °C. The fraction of petroleum derived
feed 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 wt%. The actual content of petroleum-
derived feed in the mixture will of course depend on the
paraffin content of said feed. The mixture will
preferably contain less than 50 ppm sulphur and/or less
that 10 ppm nitrogen.

In a preferred embodiment the Fischer-Tropsch derived
feed is partly dewaxed to a pour point close to the pour
point of the petroleum derived feed before both feeds are
mixed to be further dewaxed to the target pour point. The

advantage of this embodiment is that conversion of the
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0.5 kg/l/hr and nore preferably |ower than 2 kg/l/hr.
The ratio of hydrogen to hydrocarbon feed may range
w0 e@a0d0® t o 5000 NI/ kg and is preferably fronP@B8P1005/052955
2500 NI/ kg. The conversion in step (a) as defined as
the wei ght percentage of the_feed_ boiling above 370 0C
mhich reacts per pass to a fraction boiling bel ow 370
e st 2 eferabl Ieast 5 wt9
but pre era e%gt Qﬁom@eg%%n% Wt lgn%re 8F%%'é?%%l%/9 thus
not mmneuismin TOtim &g.oFhetd edd: a@ursediabove haré heeant

def'{HaNh%e' Sitbertataly geqncagh%o chgelord L9 slep

al’'so any optio recyc e of hi gher
b0| IE’Jrﬂngferra-d?tno@ﬁcasdemmmeieerdw asndeghebpourl posm*em( Mhe

the B (etlJmO]cciechE@Qd(%ei{_slssei%asrsatt%gn' 4b0-eNeopLe LRl y

gas ol ractions and i scher-Tropsch der( ve
havi¥rppridfaer 261 yCa The RWs Wsiintng spshat potrbpeiwercf the

200 and 450 QG- tbfs@eﬁ @%erf%@lfd&ﬁd&g@ﬁtgfng%éw%our point

separated fromthe Fischer Tropsch fee
sai P ddwe iy sgheref apPychelsrisied3dged tanguptebby appyformed

bet vy@}eruee?%a%dy%% Q&axmf psﬁ&aers%t h%'%e' aegafieg&blwore

performed by nmeans of first distillation at about
at ni¥pHEgad oo Adrt Péﬁsde‘pﬁ?’@ff& aifl peatogmpeledsukle ofop beds

bet ieen latod yRabadeWhIf) Nrd e BFasine lthBr pdust18Mf derived
| ower boiling fractions, such as naphtha and kerosi ne-

fractqeshs.s ackedephr ab et ¥ RRIIRE iSGREF BBFDI Rgat the
fra%dzmm{ed Feepr gduatwotestep 2 tarEee Bbgbepoint in the

D01 D! TSEAE 90, 0O B ch UL LN oL Least 35
vacudgwalt isld ldeakiton . STRP vdm:ama rraacﬂai @hfeﬁebakllhd_jlgcatalyst
RIRTRR SITLETE S N ORI T SV
0. Obadd@iry:.1, and more preferably between 3:1 and 5:1.

With the catalytic pour point reducing treatment 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 preferably more than 25 °C.

The catalytic dewaxing or pour point reducing process
can be performed by any process wherein in the presence
of a catalyst and hydrogen the pour point of the mixture
is reduced as specified above. Suitable 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 suitably
"intermediate pore size zeolites, have shown a good
catalytic ability to reduce the pour point of the
distillate base oil precursor fraction under catalytic
dewaxing conditions. Preferably the intermediate pore
size zeolites have a pore diameter of between 0.35 and

0.8 nm. Suitable intermediate pore size zeolites are
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The vacuumdistillation of step (b) is preferably
operated such that the desired Fischer Tropsch derived

w0 e@d/00H1Dbt ai ned boiling in the specified ranpel/aPm05/052955

havi ng a kinematic viscosity, which relates to the
base oil end product (s) spegi%%cgtion. The ki nematic
viscosity at 100 C of the Fischer Tropsch derived feed

is preferabhl ween,, 3. & {. L Xt
petf%?ggﬁpgg¥igggmghdzé¥ggﬂé#£*§§&$cﬁg§é 'Vegggég%s ZSM=35
gﬁI!amanQMﬁQ@-hametaevign@ﬁéﬂged*gnum@pomdmnget?lahgTieves
esi SGQSi:ty se .0i.l_ pr. t. Prefera .
t he iﬁ%éﬁ%ﬁ%§ﬁ6%§c§gP%§gé§E§iﬁPﬁﬁf 0 %%Ez W?x?ﬁ}%{?soy which
bet VA0~ larid 1OstSpreSurteblas dicst iskbapéef dastibbsd in
T A A S D P A R US4 e g s Hrms
boi | far pai rtheokbsenaeent 300y AP BEYIAT mepaéf eFhdl yther
bet : [ of. .
dor 1o T 0ad TAeTRe TrsiRr Ll paR el PR L op wien
5 wag arsked gretier YBLY hemer IHdarble GroppndIII metals are

pr ef y | [+t h % .6 pr.ef el pw
0 s conatr Bt il G e Oh® o g 2
act URAS Tonte MO NpEL PO cffl St AZEH e e 8tV ASMNE3 mi REAFHI-23,
wi | | piofz oS @rndependnpd-1 e R afdr Rce@Rt 8Nbnaf eS@hhes of
feed. The m xture wll preferably contain |ess than 50

ppm S iR Hedestipressievrt aw SevweHingogeRdithops are for

pr ef &r4rqeh edeedir-aBal t hewdiscderssoieopeshadebsyedsf eed
is partly dewaxed to_a pour B0|nt close to the pour

poi {5 14 A5t ABFetRT et ¥ ¥-eed before both feeds

are m xerthd edhexfingt betatgyexad tabilyhelkar gehpposs a

POl e dbe JReRuate; oLt e STRodhIEnL Lo Lhet

| i ghdecuprioductisiorgahidy substance, for example clay, silica
and/or metal oxides. Natural occurring clays are for
example of the montmorillonite and kaolin families. The
binder is preferablyva porous binder material, for
exémple a refractory oxide of which examples aré:
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-zirccnia, silica-alumina-
magnesia and silica-magnesia-zirconia. More preferably a
low acidity refractory oxide binder material which is
essentially free of alumina is used. Examples of these
binder materials are silica, zirconia, titanium dioxide,
germanium dioxide, boria and mixtures of two or more of
these of which examples are listed above. The most
preferred binder is silica.

A preferred class of dewaxing catalysts comprise

intermediate zeolite crystallites as described above and

a low acidity refractory oxide binder material which is
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mnimsed. Wth close to the pour point is here neant
that the difference between the pour point of the

wo-e@ehe119r opsch derived feed and the pour poiPCT/BP200$1€52955

petrol eum derived feed is I ess than 40 OC, preferably
| ess than 20 OC . The pour poi IS the pour point of
the entire feeds to step (b) . "The reduction of the

pour poi nt. of Fi scher - Tropsch erlvdfedis _
sui t%gf?mbjeaf%f %gt&ebﬁ%t ﬁimeé? 137 i Cge Bysceggereln
her et dessuit ek d\ﬂartaepaeﬁmtﬂ@éylidma:qarzeedia\m@(lcmgs'tSllites
per f in th eds a_cat ti
reac o%m%enqn t%oec%pe E %%?ﬁ/]erbg ?Ce% aiclélm&&(?g&[ﬂgi:agﬁ
I nt ezeeli ot e::syt%t@lamels tbaa $1huefmmiaaﬁdmfmedlba
devva s . arget r | nt. j thelo

%?%a%ﬁéﬂé &hst?ggggbegg#u%ﬁn 1on r§§ g&n 1s by
r eactomtad’thmg/cﬂru rextratinve ob £ detmmarrgieoataanldy$he| pebhéte

uppe taly h r {2l yst and
{71{3 %rjlorgﬁeéuprg’%erag?aal gt(\!’/\g\ﬁ %ﬁ% SJ‘51 eV\ftacﬁ)ttﬁ%

cat adysq:nlmmxmlrpcﬁcm emempa;en@smef'alfrﬁelr&l i WOEAF2060629511 .

ever [ h ol t b A

o EAEhREEs ol Rk aRE R n P R e s S B38 Rt ked

20 oe:bovmzee mléﬂe:@ablo}mdoaedt@@mltz&r@@ed P& ZSM-5, silica

Cat aioé!‘?h& Q&a«%mm%aregur p@&%@ﬂ& é?d%l Q:apﬁo%ﬁésaﬁa”

or ned process erern iIn presence of
a caﬂaﬁy@mwmm@@@nlﬁhesbbwa poRid @fﬂdt e adkgd npeed

is reduged 25 sPedf icednphaveesStinabl g §RMaXPAG029511 and
catal ysts_are heterogeneous catalysts conprising a

nol eBErar833%&{e and optionally in combination with a

net al  hawhfen v iy dHeeaghali 88nd UL HhrsS Uehhwas ihhene art
Goup VIII petals. Mlecular sieves, and nmore suitably

| nt eRREJFERECHbI%E 724 V2 BPREREI NG ARSI 1459 dBd 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 70 bar, weight hourly space
velocities (WHSV) in the range of from 0.1 to 10 kg of
oil per litre of catalyst per houf (kg/l/hr), suitably
from 0.2 to 5 kg/1/hr, more suitably from 0.5 to

3 kg/1/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 a
pressure of between 40-70 bars, in the catalytic dewaxing
step it is possible to prepare base oils having different
pour point specifications varying from suitably lower
than -60 to -10 °C.

Optionally a noble metal guard bed may be positioned
just upstream the dewaxing step, for example as a
separate catalyst bed in the dewaxing reactor. Such a
guard bed is advantageous to remove any remaining sulphur
and especially nitrogen compounds present in the feed to

the dewaxing process of the present invention. Such a
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catalytic ability to reduce the pour point of the
distillate base oil precursor fraction under catal ytic

waelewandiige conditi ons. Preferably the internedi BCEFEPWN&052955

size zeolites have a pore dianeter of between 0.35 and
0.8 nm Suitable internedi ate re size zeolites
arenordenite, ZSM5, ZSM 12, ZSM 22, ZSM 23, SSZ-32,

ZSM 35 a SM 48. . Anot her ef.erred_group of ,

ol S Rebys ot ERPhY s R eblkprBsphapetion of
( SAFDe Imatrgrdralcs ackevwhpehicSAPQd ludesl BBSthpr péersbeums
for I escrihed in US- A-4859311. ZSM 5 may .
opt i%e% eyaebfgeeﬁis'egni %X??%Piﬁ/l%l o' mPi i TR %\%s%%%%rlbed
of any W@-0uPNIZB03pevhich Thefatdere el devkhy $nhevesorated
are q{eegeal@é%eused in conbination with an added G oup

metal .~ Sui

VI table Goup VIII netals are nickel,
cobal t, Aftatr memfendipal tixelipmmr Bedmyl esdotipossiddtenent

combj ' r i ._Pd/

Pt 2 g o ke chorfR hims s P lanmrus ave
of suiitaElly menevebar pseyesb hndwewaxisngfcdhditlbasion,
are . d I Ny -.97182 .

U BB da RREbLEREL ML JE L fipening step.
dewaxi ndrreatefifjsensupf abhy pdwo poomdr irsdycanpi hdertment may
The 'ﬂgaq{ het | r.al: j

(i nogr)%anl c])fg%b%t%gﬁge?%o?g eia}%c%x:eb%gellﬁag?,llo}séi I ?%5&% or

met fydearratiat oesl beceerforeet |y $her entoreexffipient or

of the Jpumrd J.aRi be1agdakao!d it d s 88ove THEscribed
bi nder i's preferably a porous binder material, for
exanﬁ%c%l?féftrléé%oﬁ%léxi“ﬂ}é Bt s eskdmpredeyr bo reduce

al UM ma, ceiddriia-oF UFoRatisi EbfiFouRENES] @he reduced pour
silicazirconia, silica-thoria, silica-heryllia

si | iRALRY RIAHGEs TRePFeEST R hafa tssinsds PRLBHs 11 BF 3 - Such a

exanpy&r&idrnLaalnimisnaisbhoeférred to as a hydrofinishing

st 'é:*?é;?' l'{Frixinsa_s ierp(:?.rs]i aslhigsizﬂloi;(/:aégrlruinei %%gggsgatemperature
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). Preferably a hydrogenation is
performed in the same reactor as the catalytic dewaxing
reactor. In such a reactor the beds of dewaxing catalyst
and hydrogenation catalyst will be placed in a stacked
bed on top of each other.

The hydrogenation catalyst is suitably a supported
catalyst comprising a dispersed Group VIII metal.
Possible Group VIII metals are cobalt, nickel, palladium
and platinum. Cobalt and nickel containing catalysts may
also comprise a Group VIB metal, suitably molybdenum and
tungsten. Suitable carrier or support materials are low
acidity amorphous refractory oxides. Examples of suitable

amorphous refractory oxides include inorganic oxides,
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and silica-magnesia-zirconia. Mre preferably a | ow
acidity refractory oxide binder material which is

wes®enoilad |y free of alumna is used. Exanpl esPCI/EP1ves€52955

bi nder materials are silica, zirconia, titanium

di oxi de, germani um di oxi de, borpa_and m xtures of two

or nore of these of which exanples are |isted above.

The nost a{oreferr.ed bi n is silica. A preferred class
Xin

er
of dewakidhy Cararyst §lg6%'ri@eta}r}ﬁaerr@ CoP&2 eBPF 1R
crystdlica-ed wms ndes €l hbeddad aleunaind ,a fllawradedi §ylica-

refr Iy QX] -bi [ terial_which i sentially
fr eeﬁo‘#&a < rﬁ)&r?g%alg{ tgggcs:r? etd”%\boorvélfor\ﬁr}éjlrfz?ﬁef Re
sur f ace B¥farttesabdnsndsable diyedmasinattd oor getalystesare

has be o dif j ' ' m I Licate
o PSR TIARG Ok BURLEE D RS GUTLIEN L RESha7 ana
t r eakimei10 AAKZEf Bobed) déad -t reatd & 8-28at(BBRAF) j sand C-424,

byco ardg NG 2 XhGUABE s Of N MIRE! 13t NPungsten
zeolite wth an aqueous solution o fIUGT03i [ 1 Cat &
sal tcastalgsing Isedalstor sexamyt dVIUS3425857A19I-6852

V[}AYYSES as glanﬁxéggkgs(égiéégféﬂyied%%QQ¥L§8%%%denum

cata ~as described above are silica boun
deal ¢oR FrRTER PIRESIYE £ S sPRER 22 h JURTH Bh d AgERHNaPadt ediDS-22

Pt / Z&M 23, Sid)i baypdgand @,?% j.nat e ,
sili gé%%urn%d%da%nd%%geg?gm'Gggt éd l/lﬂégSIII\E/? 2:2%2:1:5%E %%?N(he%é?rlp?%mum
desceeHeiimanena Pooe2o5se e rmkil EFRIBtdoery andCcaa bl §diwn

dewaXdiigh GONMY tda@R3yBES KROWIsdd tﬂt%@rtre@ngu%wkgél #r
i nvol ve operating tenperatures, in the range of from

200 teespordcadidy F‘&Si’?rfh’%‘?ﬁ%ﬁn tPTAGG1OLY, CALat BYeh are
pr esghis Bshdus (418 ilargeuRind I omakib e 230 shakable silica-

br et el b, USmS.t 0,100t el gt oyt by peege
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.

After performing the catalytic pour point reducing
treatment or after the optional hydrofinishing step
hydrogen is suitably separated from the dewaxed/
hydrofinished effluent, contacted with a means to remove
hydrogen sulphide and recycled to said catalytic pour
point reducing treatment. Such means could be amine
washing of the hydrocgen recycle stream. If the content of
hydrogen sulphide is expected to be low, for example
below 100 ppm or even below 20 ppm, in the recycle stream
contacting said stream with a suitable adsorbent will be
preferred. Examples of suitable heterogeneous adsorbents
are comprise at least one metal or oxide of the metal,
the metal (s) being selected from Fe, Ni, Co, Ag, Sn Re,
Mo, Cu, Pt, Pd and Zn. In a preferred embodiment, the
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oil per litre of catalyst per hour (kg/l/hr)-,
suitably fromO0.2 to 5 kg/l/hr, nore suitably fromO0.5

wao 2008/0b349 / hr and hydrogen to oil ratios in theCT/EPZPE5/052955

of from100 to 2,000 litres of hydrogen per litre of
oil. By varying the tenperature betmeen 315 and 375 0C
at a pressure of betmeen 40- 70 %ars n the catal ytic

deMBX|n sten. pOSSI to_pr are base o0ils

havi'hg < ﬁFeFenﬁ ?#E% @gf 8ti GHs eﬁgyé%g In a
fronmsuaEabﬁyrkeweembbmumeﬁﬁ)ﬁhe-aﬂ@o@EEntcmtlmnm¢IQXfue
nobl tal d 05|t|oned ust _upstream

e haes AL omlf o R b R0 b RGeS L e
bedlmatdﬁugldewamrdgrrE@ptﬁnr Suoipla, giardebed ssrface area,

advaLA0eAtb0 GRAPNS: M SR B85 3ULROYL 304

espec Iy nltfogen onpounds presen
t he ‘bdwadiadg protess at 1$@ﬁpnégenmomgaemc|oﬂfr&mmwry

aguay. é&) hét%%hé@9'¥n8ﬁﬁﬂuﬂﬁe%uﬁ gkt g egggfl%i”hfﬁited

a fu hydrocracker process Ts used as t
der i%@d Fla@dnaanséxaapl ezibfcaich @agbgaessllscon carbide,

desqae%qguﬁar, 2028829 0hd ngy%tEarqu:.ﬁéeQEfll:% DELENas,

| ncorporate y reference. After per ormn pour
poi ntiligguaieggesiaat nehtninpiio spdiatiesq b@ﬁfe@un*alstanla, and

for r@ldmdl&alragz saidrbEead r@mp@:rtenéb&letraghx iﬁHPxY&@' yalumina,
preferably by nmeans_of distillation, optionally in

contHrRAGR werR ahliEet i He mefedi(fy SrepetThedxide(s) may

ef fIjeentofed BALBOHhe PO HipgSAUCTRY cbheahfBBhaBYechniques
sui tably he subjected to a hydrogenation treatnent.

Hy dr SRRttt Dag The NPT bEd h SHREPAREI PE BriTaRIA

Or OfursReAidd @ebaseand | mgt s as: il @rasteher_ae@iq@rable sulfur
descrbed fractio atlon? Thi s 4@ be rEEUIrf (;r
to r& e ¢Bf BH? UG ettt OGS aATS Y n Jete to:

redunethlp@yy; Co/SiOz; Co/TiOn; Co/ZrOy; Ni/A1203, Ni/SiOp;
Ni/ZrOp; Cu/Alp03; CU/SiOp; Cu/ZrOy; Fe/Aly03; Fe/SiOp;
Fe/Zr0Op; Co/Cu/Alp03; Co/Cu/SiOp; Ni/Cu/SiOp; Ni/Cu/ZrOp;
Co/Pt/Al03; Co/Pd/SiOp; Co/Sn/Alp03; Ni/Sn/SiOy;
zZn/Alp03, Zn0/Si0p, Co/Zn0; Mo/ZnO; Ni/ZnO; Co/Mo/ZnO;
Ni/Mo/Zn0O; Pt/zZn0O; Pd/Zn0O; Pt/Pd/Zn0. The adsorbent may
also be employed as a bulk metal oxide or as a bulk
metal, including but not necessarily limited to, a finely
divided skeleton metal, including Raney metals, ponderous
metals, Rieke metals, and metal sponges. The temperature
and pressure conditions during said contacting are
preferably within the ranges specified for the catalytic
pour point reduction. ﬁ

From the effluent of the pour point reducing

treatment and the optional hydrogenation treatment one or
more base oil grades may be isolated by means of
fractionation. Base oil products having kinematic

viscosity at 100 °C of between 2 and 10 cSt, having a
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poi nt product to preferably values of below 1 wt % .
Such a hydrogenation is also referred to as a

why@eobiimd shing step. This step is suitably caPCT/8P2008052955
at a tenperature between 180 and 380 0C, a total
pressure of between 10 to 250 Bar_and preferably above
100 bar and nore preferably between 120 and 250 bar.

t f
0.3 VOB o 081 Poparor s rbr ot A BEISEH TourEC
(kg/14m)T87)Pra@ﬁeaabbyraphy1dt ongiéﬂﬁ’umm s2peahar Aed i’(n
t he &ﬁﬁﬁn&ﬁslt%r % § g? ytlééég%%%égg Eyaﬁa obtalned

such' a reactor the Xin
hydr oger‘ima contehal yétpwrdiff;bes eractéuda basa sihskes mhethbared

on tQﬁ fgyg%lthQEWegﬁe @%ﬂ&?%ﬁ?%&'Ognﬁa%§L¥Séré§e ably
swtalyasuprte catal yst conprising a disp rsed
G oukesd Idharet®d] wtRPossfibher&gtadalynbtighsratban 80 wts.

cobal t, iclglovcnablod ugy ekl At D4R 00Dl Pty

ni ckel containing catalysts nay SO conpri se
VI B vt &s bagiet ablly fabl ybdlétmmmamd: tlnagsténsisni Fabies

carr ol HRRoLhg EIHEGBF ogi&ﬂﬂv(\é aci.dhty amor phous

refractor oxXl| Exanp swtab e anor phous
r ef r%@@é@@rd@glusn@mdéefm@@ﬁqr ®iilges lyhehcast

al Un%@nu]?dﬂl'o@é sb'chaﬁbamo'ébf C&ijhe Ranis aof the 0W-x
silica-alumna, fluorided alumna, fluorided

si | |%%I%%é%fﬁi‘?&?ésawoﬁ@@%ﬁ%ﬁ’@ &REt A3l

Exanﬂ%oé)ﬂ‘tysldilb%@lelbﬁéwﬂe%éﬁhp% alsysbs 8be 40, s0
ni ckel - nol ybdenum cont ai ni ng_ cat al yst such_as KF- 847

and ¥E-BO TRy Rezed N@BEP?eW%léﬂaéjr?d U Ehi gaRESe Ghb-
C- 424, DN 133 pdes- Boand HS- 4 uFid=er @Bkmulatlons can be

CelctaIar e on 2l pg cplalyste such s N 4302

cobatiie rmh)amiﬂﬂumv@am&annwngh@aﬁ alhsstreesiuebh aadKI-?i@BO

(AKZ og%éﬁ%g df J%%l%lonal ester or aromatic co-base oils.
Preferably less than 15 wt% and more preferably less than
10 wt% of such ester or aromatic co-base o0il is present
in such formulations.

The Fischer-Tropsch process is sometimes performed at

a remote location far away from the end-users of the base
oils. It has also been found that for certain
applications the end-users do not necessarily require
base oils having the high paraffin contents as prepared
by the prior art processes which operate on 100% Fischer-
Tropsch derived feed. For these applications blending
with mineral derived base oils containing less paraffins
will have to take place such to reduce the paraffin
content. It is however not always the case that suitable
mineral blending components are found near the end users.
As explained above such blending components need to have
the right volatility and viscosity to obtain the desired

blend. The present invention solves this problem, wherein
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(Criterion) and HPC 601 (Engel hard) . Preferably
pl ati num cont ai ning and nore preferably platinum and

w@aldbaaiiwm cont ai ni ng catal ysts are used. PrefRCT/8H2005/052955

supports for these palladium and/or platinum
contai ning catalysts are anmorphgus silica-al um na.
Exanpl es of suitable silicaalumna carriers are

di scl osed in 9410263. A preferr cat al

conpil SE¥ &F FoQIOSFQb%Fl‘é%? Sﬁdedng?{” Fhu fhffin base
pr ef@:rladnla%zre\smlEanBb:ed bavang athoe pHypers fSiekdi gadbtiim dy and
carrier o i.ch the rcia V.

G 624 57° %,tyt S orJ]_n a?ggge éugﬁ)ao ?xﬁo%g{i vgg%&%yg% index
an ekanplze. peé’dxtoéleupnedémne@gfem Vdatcall ytloee poturhgvento meet

r edug] td eat t

hydr OHI%' s%lsﬁdgﬁgtg g%%ﬂe soggeﬁ%ﬂt z%b%ay sepa rated oo° is
fr ohrwbttaalmbai/\/a»t@d:/elnydpuf exﬂmlsh@ctltef fodedenotl eumoreatved feed
Wi t d h :

A b e
meansy cioid itz eati peosashi age oharkread dinogenyr defépeent

Str ef :{ox{% orét Efgf:rgéid %Mﬂo@h@e kfroleum

expec or exanpl e ow 100 m or even
bel ode@i)vembrﬁeadﬁ JtSh@hﬂE@?dl Bosthe arAsdiat d@Flaﬁg%aﬁéom

stre to%b'a%dagé%b@ﬂttw@lﬂas@ AAnef 85 Adde by the
Exanp es o SUIt het er ogeneous adsorbents are

conppreeeni Qwssmﬁwébapp@@ B sRibotre AeraFiopneaking

”Etahsés%fbﬁﬁémbéﬁ% eelkad1f r omi kei s Mavdeta®dusSBeBause
Mo, Cu, Pt, Zn. In a preferred enbodi nent,

t herrefﬁ}c;%nfatuﬂree&ft SHHEPARIFEPAFL LRt eIa ftieZH WO 1
a ngggc%f(ﬁ@%rﬁgjb&mo@cmgbeahe adsorbent is zinc

oxi de e adsorbent ma e.supported,on an

support Ha®r3sg 9id &sdQPtPénegp?c%%Wge% EE‘ gggve

sur f peecas eahaPoin MBlddBecadndwpdl ecalbainietidriesSaist ablnpared

Squ%Etbase 0oils which are made exclusively from a Fischer-
Tropsch derived feed. This makes the base oil
particularly applicable for use in automotive
transmission oils. Automotive transmission gear oils are
well known applications and are for example described in
Lubricants and related products, Dieter Klamann, Verlag
Chemie, Basel, 1984 ISBN 3-527-26022-6, Chapter 11.6,
pages 279-286. Preferred gear oil applications are
passenger car transmission applications, and light and
heavy duty diesel transmission applications. Automotive
transmission applications of both the manual and
automatic change variety as well as continuously variable
transmissions of the belt and toroidal type are preferred
transmission oil applications. Another preferred use of
the base oil as obtained by the present process are as
part of a hydraulic fluid composition. Hydraulic fluids
are well known applications and are for example described

in Lubricants and related products, Dieter Klamann,
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materials contain at |east one inorganic refractory
support materials including, but not necessarily

wo povetoexd1ea o, alumina, silica, zirconia, carbonPCEFEPI005052955

car bi de, ki esel guhr, anorphous and crystalline
silica-alumnas, silica-magnesihas, alunm nophosphates,
boria titania and zinc oxide. Preferred support

ot s s e BoiPhe 1ot S 020800RTH:  nose

supprmatgsté:ty ldayeptigyenaB01e€2dhi quex dfrawed nseéhef atlie base

Non-L i 44 ng, sxamles of . pui L able supported metal and ;g
net al - oxi de regenera%l Uy adsorg entd Y e

i ncl aidlejednntitande inol.uhetessas |a\r3d |detiatted popd@OLAl 20Beter

1 25 Yok s chel e (5o, BRE S s R a2,

Fe/ &hmter Rel/.2r. 5q2page:OBZJDJ/ ATIRO3zorCeinCuoSi Ehe; lmproved

NI UL 08, s MRz G LB i rie GOLPHLS) G sves

Co/ no, bwmlansﬂzhOCOmN\!btm ENiQ’ m/szmz) deﬂ.zaﬂ@le for
Pd/ Z@xg% l%fﬁcﬂ%@{grsghebagéar&w dre: ale He3Q Q%o@ﬂ@hggeglnd on

as a oxide or as a bu i ncl ng
but aerenwkdyxatlicdgel pai fed evampld |Ch‘1é10}0§|e¢| abé general

skel Fé@@ré’@t{( lboamlelf@wng@aeynr@{@ %ﬂ% %BOUS

net a e nmetals, and netal sponges.
tenpﬁmﬂfe_]and pressure conditions during sal d

contacti g Ak RHef eaakkyow & hifud ftsaolrm%eaesaa@@uf hed
for the catal ytic pour point reduction romthe

ef f | BERFOBINIHE DI BEVARIr BRI TRPIT et LaRdctndn
optiensle hydﬁ&@@ﬁ@ie‘doﬂuﬁ:heav 'BNye Dfte: QarBy @fbasehell
O e ot D ke Dt eans, of Lol Lanatyon, Ease
bet wegp12 andrhd weidle, bh)&\lh.ﬁg ayehadd |digy ofdrodtineehe8
and 11f6 QCCQEéEaéé&‘%y Catalytic dewaxing of a bottoms
fraction of a fuels hydrocracker followed by a
hydrofinising step on the dewaxed effluent. The
hydrocracker in turn was fed by a vacuum distillate
of a mineral crude feed.
This blend of API Group II base oils was mixed
with a Shell MDS waxy Raffinate (No. 1) having the

properties listed in Table 1.



L40 T87) and a pour point of between -20 and -60 0OC
(according to ASTM D 97) may advant ageously be
wobitaiomad? The content of paraffins in the baseCDEPRO&NGS2955
prepared is preferably between 75 and 95 w % and nore
preferably less than 90 wt % angl, nore preferably higher
t han 80 vvt% The above-descri béd base oil can suitably
fi n s base oil for an Automatic Transm ssion
FI UI FA F) , notor engine oils, electrical oils or
trangle@aner ol ls and|mEidel peiatog ol l|S, ISublLlcHDS
formul ati ons such as tor _engine oiljs of the OWx and
5Wx specification ag gto t he SAE J-
vis¢osity cl assificafidawaxedenadn x ifs 2@af30nadd, 50
or 60 may be advant ageQu d ng this base oil.
It has been found thc% Idat?}fllglgnﬁ #or mul at i onk‘;E can be
pr epar ed with the bageidi|s obtainablie by t he process

nyLa-n

of t-h uuui’cu r-er—a-thott—the—in t-o—ade—h ot
conteb éEéb(ag al es é?zrgr aro ﬁgwcgél base oil s|
Pr efl ercalyd )pdlms (Poan {15 wt%24and nore |pr&f erably Iess

t han—L0—w-Y%-of —such—egst-er arofBt-e—€p—pase—oH—s-

preq SR 5390 RPFSE il at oﬁs The Fi shert Tr opsch
pr o¢essl g rS Qpphtvires {perforged at a riemotz | ocation
far faway fromthe-end-users—of—t-he—base—ots—Ht—has—
al s¢ HEEPHIGd t hat |for certain appl i cations the
end- useisogda ynat necegssarily require pase oils having
t he Jparaffin content prepared by e prior
art pjr(%!g es which qgpera GQZ% 100% H S%.hoeisp Tropsch
der i|vethi €iead boEQﬁntgh(-:se applications plending with

w1 et (55 doe Sutto redach 1 parat fin

IBP-390 °C

(Wt%) 20.6 2.3
390-520 °C

(Wt%) 67.9 88.4
520 :’C - FBP

(Wt%) 11.5 9.3
Final boiling

point (FBP) °C 600 573
Wax

content (wt%) No wax 27.1 (%)

(*) as measured after solvent dewaxing at -27 °C.

The above blend was contacted with a dewaxing
catalyst consisting of 0.7 wt$% platinum, 25 wt% ZSM-12
and a silica binder. The dewaxing conditions were 40 bar
hydrogen, WHSV = 1 kg/l.h, and a hydrogen gas rate of

5 700 N1/kg feed. The experiment was carried out at two

different reaction temperatures, namely 317 °C.
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content. It is however not always the case that
sui tabl e m neral bl ending conponents are found near

wo b@epmiiusers. A s expl ai ned above such bl endP@IEP2005/052955

conmponents need to have the right volatility and
viscosity to obtain the desiregshlend. The present
i nvention solves this problem whereinat the renote

| ocatio e S rLa s
pr epare hgviﬁﬁg %%gﬂééngc\é\%ff | gg thxl%?ysgé d vegsacsoes |Otlyl
and bod 14 adi bebwep@ufto%zﬁnﬂ 430d °¢i weesisylapelexf forprhcaver

pet e Egﬂ%ﬁr' 1489 @%Mlﬁj%sdo%ﬁe %ef&vgft&{ﬁeefraaéélon

stri ent roperties process
obt ailan‘»edov\Mé%eph tm @@W}ﬂde fielre - p&heobPewm Rleknty ek s

feed 55 °%bt %h@eﬁlﬂéz%%ﬂ{‘% sQ%%E't?na%nQobhecbo@ése £ldsH cst

obt ai ned by the present process are nmarketed in many
di f feeceithel YéaePonrsy Index piaef dePed TBAbeaPRNEttde JF this

pet rglgymoderibwednf eeskd suSigPred ¥011861A8MEEnique.
| ocation from another |ocation and part of the base

oi | s as ThedeYByorRer pfkideninaphibesd carempprppel gitent in

sai d-1athefi $haeat benc ks ng néseaaf ahﬁel§6tr§a¥§§§ﬁ418 is
This is advant ageous because efficient use of sh i_ppi ng

capdgaspnse: Weehhenkolhgy st AStERS i §n¥hakh %%HP%V@RF‘

The hasa tQinly a5 ehtatars AcRORE ARGyt a15Bebab@yed. The base
process has _i nproved seal swell capabilit

Comfaed B 508 BLFEE FRRATHSE ARUE ExBPUSFyLryPT G

a Figehes anltr apsch-gderiyedsdteaditeEhi @hﬁakeEyhh&k:baﬁelse of

Cr arfb AT 201 RREP OB 0¥ AR for DRAT G aPhY

ar e (eIl )k neuwihoap@bB 68 0 bnseieace iar @ sf mbbé)’lanplhaese pentane

deocr e RCAP R ) e RLaicLeac LSt

3- SEaﬂM%,anﬁhapbmatnld Braqdges 27<9tR8nbanalyzed using

Preﬂ§r§fﬁ%fﬁﬁﬂ'M%&boaﬁgéécéﬁéé¥¥%ﬁ¥ﬁér equipped with a Field
desorption/Field Ionisation (FD/FI) interface, wherein FI
(a "soft" ionisation technique) is used for the
quantitative determination of hydrocarbon types in terms
of carbon number and hydrogen deficiency of this
particular base oil fraction. The instrument conditions
to achieve such a soft ionization technique are a source
temperature of 30 °C, an extraction voltage of 5kV, an
emitter current of 5mA and a probe temperature ramp of
40 °C to 400 °C (20 °C/min)

The type classification of compounds in mass
spectrometry is determined by the characteristic ions
formed and is normally classified by "z number". This is
given by the general formula for all hydrocarbon species:

CnHon+z. Because the saturates phase is analysed

separately from the aromatic phase it is possible to

determine the content of the different (cyclo)-paraffins
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passenger car transm ssion applications, and |light and
heavy duty diesel transm ssion applications.

w@\aioemeRiive transm ssion applications of both PEEEP2005/052955

manual and automati c change variety as well as
continuously variable transm sgf qns of the belt and
toroidal type are preferred transm ssion oi
applicatiops. Another .prefercred u of bas
bt B S0y 05 iR oBEEE]  affle stedyd g 47l ndls
hydsaabtcomEUéd zorposiddassed Hgdnautemmétedals sorfe waelel
kno appkica d a Cr d
Lubr ca tébanéb%£$ rg:ﬁ$§HuctggéDgy%g¥g%§aﬁgﬁﬁ Ggﬁﬁa
ChemiregoBaBaetk Dﬁ&&bAEMﬁde$i©27CE$®22 @A93§ﬁﬁnuﬁﬂilpog
pag%tégglll?iéothé‘ Péfati%.r\;eeg)r%?:% Qioﬁgeof’aéﬁck?di dr%da@:bon
hydraulic oils requiring ﬁ viscosity in @&
deséwibbedndnthebaverads H@d@craéaat sgipghbdard spolmrd?tsmersmy
K'a NRpeVerlag, Qe ey Bagsl 1984458

28825 % %ﬁ%ﬁter 11.9. SlcpageaSZO %he cont ent
of t he Fapr shedbaes el |EnastiRasbohppny ceg iR AHP ame
opt iepalcaddi LHvesnd® eﬁﬁ)\#és%‘#]e' eoagsgl@m@%; | Rt Ried
easily derivable for the skil Eerson based on his
or WSEHIKHOR élqg@eawwcg@weﬁaﬁ ABRM elfecerskred of
exan ¢+di $ak-asednt hememr @Jap’h@ﬁ@ﬁ@ﬁct@orﬁﬁ&&ld§fﬁd ad wts
to in _this paragrap Exanple 1 12.7 weight parts of a
mndéxﬁéﬁlﬁﬁﬁpaéﬁﬁﬁed and hydrofini shed oi | having the

promg@hi @ as listed in Table 3 was m xed wth 87 3
wei ght rt

' Shel | ffinate aV|
propertl ST 8 ?egh? %%%F’ﬁi %Hga b%|$ "%nd an
dewex el awmtﬁm¢dscﬁﬂze|sh&5tcmek ﬂ%ﬁippﬂﬂiﬁﬂﬂaé bybber NBR)

catal ytic xing. of t of t f uel 0
hydr &:ﬁpaecrl?é%r V\S %\%\gd %l Q'Paﬁtwq%%of ?%lgs?ﬁg ]2{3%93 o%l’etﬁ)eo c
demﬂﬂﬁﬁueﬂﬁ8u@pprsTh@e average volume and hardness was

measured and compared to its initial values. See Table 2
for results.

Comparative Example A

Example 2 was repeated except that instead of the
base oil of Example 1 a base oil was used which was
exclusively obtained from a hydroisomerised and
catalytically dewaxed Fischer-Tropsch wax. The pour
point, viscosity and viscosity index of this oil was as
the oil of Example 1. The base oil consisted of 92 wt% of

paraffins. See Table 2 for results.
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hydrocracker in turn was fed by a vacuumdistillate of
a mneral crude feed. This blend of APl Goup Il base

W®@RAM0s/00dE$9 M xed with a Shell MDS waxy Raffi natBCT/EP2003/052955

) having the properties listed in Table 1 .Table 1 (%)
as neasured after solvent deway;ng at - 7 C. The
above bl end was contacted with a dewaxi ng cat al yst

con 'g%tl gdof 0.7 wt% platinum 25 w % ZSM 12 and a

sili The dewaxi ng condi ti ons were 40 bar
hydrogen, WHSV |= 1 kg/l. Mpaleh)?d Cgmpagaislvatze of
700—N-ka—f-eed- -u evngri Ss—eatef—oeut—at—tHwo
di | PIFERESr eact]iToH ?T'per alt U e%ﬂAnamﬂoygg?L% 0C . Fram
t he veflueent of H@ waxijng step a base oil boiling
betlween 400 ang OF wasl isolated from | ower and

hi gher boiling rfrlé@dcts The- 8% d of %t RP4&3fracti on
wag 40 wt % on thng) @, ded feed. The pour point was
0Cl, the Kinendt cosify at 100 OC was 4,059 cHt
and dhaegél scosi t%y I ndex was31R9. The|&ofposition of
t hils—f-racti+on— anakysed Alng t+hef Huvvhlg

tecﬁ}]vecfﬁge The |cyt1 - &graf fin (napht heni c conpounds
contremdnesst hi § m xture of | cyclo-, nornmal and

| Sq—parat-fins .3Fm:"sured by the—fottowrng—rethod—Any
ot Her net hod rdsutti Nng in the sane results may al so| be
usgdchabye base |08 | sanple [ s3fbrst sqg p@r@t ed into a

hac ol |
pol la—arerati+er—phase—antd—anon—potar—(saturates)

phaser )by snaiciasg rasebpf BAI@idw it @thfivé9ﬁ7élﬁ39el$b?'rﬁa?ﬁ:%
I'i quid chromatography (HPLC) method | P368/01, wherein
as nobil e phase pentane is used instead of hexane as
the net e sesudss TheTshtarhtdwvariagr shatpase oil of

fr a%ia%@eaﬁe h*a';e@mggewa egeé‘f'%l"’l %a@abggmt&@ggo

mass Spectroneter equl pped wth
Example 3

A partly dewaxed Fischer-Tropsch derived feed was

30

prepared by contacting a Waxy Raffinate feed (No. 2)
having the properties as listed in Table 3 with the
dewaxing catalyst used in Example 1 at ‘first’ dewaxing
conditions. The ‘first’ dewaxing conditions were 40 bar
hydrogen, 306 °C reactor temperature, WHSV = 1.67 kg/1l.h,
and a hydrogen gas rate of 750 N1/kg feed. The effluent
was analysed as reported in Table 3.

88.5 weight parts of the partly dewaxed Fischer-
Tropsch feed was blended with 11.5 weight parts of a wide
boiling dewaxed and hydrofinished oil having the
properties as listed in Table 3.

‘The difference in pour point of the partly dewaxed
Fischer-Tropsch feed and the Wide boiling Mineral dewaxed

and hydrofinished 0il-2 was +6 °C.



desorption/Field lonisation (FD Fl)
i oni sation techni que)

Fl (

a "soft"

i s used

i nterface,

wher ei n
for the

w@aanoilas i ve determ nation of hydrocarbon typBSI/EP2005/052955
terms of" carbon nunber and hydrogen deficiency of

this particul ar base oi
conditions to achi eve such a soft

i onizatio

fractpbgn. The instrunent

n techni que

are a,sQurce tenperature of 30 OC, an extraction
vol tagé of 5kV, an emtter current of 5mA and a probe

t enpefemicur e ranp [of 4Bx3C t 0 |400.deCop20ithm Martly dewaxed
type classificatioEaQE.ﬁgggounds ' S spectrQuetry .
is geterm ned by |{the characteristic 1ons fdrned and 1S
nornal Iy classifiled by2"z nupbedévafdd sanids |gi viBwepsgh feed
the |general formjla for all RyAroeaE RO IRRECI es:
CnH2Zn+z. Because |t he saturat ¢ %ﬁase is andl ysed
sepgrately from tlhe aromatic|phasef$}-3s pdssible to
det ¢rpag nErtre—content—of —thedrfferemt—cycio)
-parg%%lns avi ng {t he. sgare stqichoogesry. The resubtsisa
of t{hePAsS spect|roneter are|processed using
cont éﬁla'l ftt re—tpoty 382 —avartabtefrogmSrerra
Amal§%|053j§E 3453 Pxagoo Park Driye, Modesto, Caldof .
GA95360CIUSA) to deternine the relative proportions of
eac iy grgrbontype—and—thg—average notecutar —wer gitt-
and pgfydﬁgpersity of<it he sat{urates and aromatics <1
fraqt {rewy) For the base oil flraction boilinjg between
400 regrdr A 0C as obtarmed—aljove te Tonposi tTom was
detern1ﬁ%dﬁﬁsing t he <@ove tgchni @ee. The base oil <2
congi &erelof 83 % paraffing, 16 wt % naphtfenic
cony : pourds—Exanpte 23011
of tihe base oil as obtained ijn Exanple 1 and an
viscosity 5.12 6.99 4.6
at 100 °C
Initial
boiling
356 341 203
point (IBP)
°C
IBP-390 °C
6 8.8 11.3
{(wt%)
390-520 °C
82 85.2 78.3
(wt%)
520 °C -
12 6 10.4
FBP (wt$%)
Final
boili
otiing 565 559 565
point (FBP)
°c
Wax
18.2(*) No wax Not analysed
content (wt%)

(*) as measured after solvent dewaxing at -27 °C.
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2 mmthickness size elastonmer strip (nitrile rubber
NBR) subnersed in said oil was kept for 168 hours at

wade0a119 After 168 hours the average vol une aPdI/EP2005/052955

har dness was neasured and conpared to its initial

val ues. See Table 2 for resultsg Conparative Exanple A
Exanpl e 2 was repeated except that instead of the base
oi |l of I e C ,
et oei FiE brde A BERE A1 o et oDt boncaccan wic
cat iy |om1a|xynse@a‘xetiyﬁ sll:ﬁ‘féi' iy dxeobleaak: The peegond’

POl e 360k @Xﬁleﬂg ¥ SEASI4Y H1deXd0baLhl S35 | cdaseactor

as t he base onsi sted of
%@mq%neamfnemsWHS%e— Tatt ® ko/flom,r esdl eshydbdgerr ga9 rate

SSHE l}yﬁngggg Part A16:1987/1SO 1817-1985 The

resu s In % show that the base oil of Exanple 1

has i nprisead theabfEheent capdtid issicend BErupaplieg 3step, the

par t{¢p g&’é@&% FEsehere IEORREN d%ecraal\ﬁ%@ fged Mibeld of

prepared by contacting a Waxy Raffinate feed

havi4d wife 35 spéruilesedson i Gt dhiginagl €hglhi Hst\i@xy

deWBR(éf‘.&rféactealaY@t oHSefe i i kX adBi 8 nly afinbirhst deﬂsse@asl d¥H
conditions. The 'first' dewaxing conditions were

bar MG shedeChE £ etEt TPt perat ure, WHSV = 1 67

kg/l. h, mﬁp%u&ygbegenogaﬁrar@ile;rpfbom&nw élslvé9301 Jheas
ef fl uent_ was analysed as reported in T

wei ght0 pdrt $her CLREApEPIRY WRSvanded ﬁ'séﬁér Kli??’ﬁ%%ﬁﬂ
f eedyimsodignded 100t AcldadS aei@htcqaarts of a w de
boi I i ng dewaxed and hydrofini shed oil having the
properties as listed in Table 3 .
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The difference in pour point of the partly dewaxed
Fi scher-Tropsch feed and the Wde boiling M neral

walewaxexi1and hydrofinished Ol-2 was +6 0C . TabCBEB2003/)52955

as nmeasured after solvent dewaxing at -27 C . The

bl ended feed as prepared above,yas contacted with the
dewaxi ng catal yst used in Exanple 1 . The second’
dewaxi ng conditions were 40 bar hydrogen, 315 0C
reactor tenperature, WHSV = 2.,83 kg/l . h, and a

hydr ogen gas rate of 500 — From the effluent
of the second dewaxi ng step, the 400 and 470 0OC

fra@t'o@ﬁﬂ%%sngé'Bﬁgp¥%érhﬁiigdabgrgkfﬂglﬁﬁﬁg§§ 0il having
cal cul ated on the original MDS waxy Raffinate

and &h e oRedle SBat | ﬁ%@lmrr%rpaqopﬁéﬁaﬁédbanaubjectmg a
hydrpfidiehed @ih-2 gétirémé&n JerilR@ BeHA HQHHE pour

fraction boiling apove 50 CC was -30 0C, the clou
poi OMEs LeAWOCS, ~Fhe?Ki HeARAGIE FOREEBEL 9fa]Pe?L‘®@e@C9 and

was # 133 Gild & ha{s\hth%ﬁ leomfBRcE SNk enpr sp%@t@&m 15
i so-paraf finic base oil having an inproved, seal

swel TP prisFernfod by & ubseRia g ZoRTCR HFELBFY (F5% to a

pet rod ety der ipvesd beest havdune: iy Q@éfatﬁl@hﬂt ahel mr@l&%e
, an aronati c. content of between and gﬁ%a
n

napHtHERYE InpbEn8SEBnRt Bt %?“B’éa(%égﬁdw angéhwr%xture

and {4 idetwdarschendTeopseh. derived feed to a catalytic
pour poi nt reducin t eat ment. and vvhe ein.th L gont ent

of the FRISTEUACALFTLEa Toed-1T T PRECHTXEF corgtent of
bet weelprianch Thewn¥xed fedd onesheagowrdprgntoredacimd

, V\,herelnt e t sulp u t f
poneCE e SRR, 86 SHPIN . LR BLEeHel g8 ien 1
t he t‘mtmr}tecbffemdt togéhei pomha:cmndedra‘d@@dngotrhetxp@m is

poi n%e{&guﬁ %n;_r eatnent iIs
3. Process according to any one of claims 1-2, wherein
the petroleum derived feed has a saturates content of
greater than 98 wt% a viscosity index of between 80 and
150 and a sulphur content of below 0.001 wt%.
4. Process according to any one of claims 1-3, wherein
the petroleum derived feed has been obtained in a process
involving a hydrofinishing step performed at a hydrogen
pressure of greater than 100 bars.
5. Process according to any one of claims 1-4, wherein
the base oil is hydrogenated after performing the pour
point reducing treatment such that the content of
aromatics is below 1 wt%.
6. Process according to any one of claims 1-5, wherein
the catalytic pour point reducing treatment is a
catalytic dewaxing process performed in the presence of a

catalyst comprising a Group VIII metal and an
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bel ow 10 ppm 3 . Process according to any one of
clains 1-2, wherein the petroleumderived feed has a

W@ a006/081es content of greater than 98 wt % a vi BCDEP1095/052955

i ndex of between 80 and 150 and a sul phur content of
bel ow 0.001 wt% . 4 . Process gccording to any one of
clalns 1-3, wherein the petrol eumderived feed has

been obt ai ed in a pracess invol vy [
step SSF?% R RO ﬁlgFoégﬁTp?%séﬁggﬁ%q%)realgkégﬁgg
100bbawsen50, 3Pﬁnubésﬁh¢m0rdndgatbiaﬁgrone of clains

1- 4 “h§r8&$%§r§%5%¥%%dﬂ to'g gygﬁg f”%f%&ﬁﬁtf”e ereln

perforn1ng e pour poi’nt reatnent such 't
thethenﬂeﬁfeoénaeonaﬂxug?wglbéloﬁ/uhvwﬂétherﬁﬂﬁﬂnﬁﬁh

aCC%resifingdt 9e§<@yar9@eth@ a:%'t@ %uﬂl éer%@cﬁ eféb& he less than

catal pour ~ poi nt ucing treatnent is a catalytic
dewdi 1§.process perforned in the presence of a

cat gl yst.,. Qgpglééégk&&éa“@%chhhh et @he A the difference

ani nter mi‘gl ate pore siZe zeolite haVI ng pore di anet er
bet iwepo0r3Boand of &harfisehgraThpRger. drives deask and the

according LR aByiPae fgedﬂf§ q%s% ShaMheg et@, t he
di fference 1 n pour point of the Fischer-Tropsch

der i%ed Presgsandcepriing tel &4m QBRI QEdC%%JéEF i5 §regtherein

than, 4@, Coe8 rorRi R e8% aGAANGItAG beue! pbiMY xedreie) n
the difference in pour point o f the Fischer-Tro ch

der itred tread BNETPHRN pbt roiRATRtasr fvel FReqdswy

tha%ﬁ%ﬁ&é%@ -c8ntaE¥@§GﬁﬁjﬁQﬁQkaﬁggbﬁeaﬁy éﬁ&bﬁﬁent
clains 1-8, wherein after forn1ngéﬁge catalytic

pourSPGTH Vee dGE RGP Y HAE Wydr & 4 s3PAreied to
f r omdihe ddewayedcebbhvembintc aricaetied wrethtaent.
het%rog%Q%%%%Sagggnglng to claim 9, wherein the
heterogeneocus adsorbent is zinc oxide.
11. Process according to any one of claims 1-10, wherein
the Fischer-Tropsch feed is obtained by
hydroisomerisation of a Fischer-Tropsch product.
12. Process accord}hg to claim 11, wherein the
hydroisomerised Fischer-Tropsch feed is obtained by means
of the following steps:
(a) hydrocracking/hydroisomerisating a Fischer-Tropsch
product,
(b) separating by means of distillation the product of
step (a) into one or more gas oil fractions and a higher
boiling Fischer-Tropsch derived feed.
13. Process according to claim 12, wherein the Fischer-
Tropsch product used as feed in step (a) is a product
wherein the weight ratio of compounds having at least 60
_or more carbon atoms and compounds having at least
30 carbon atoms in the Fischer-Tropsch product is at
least 0.4 and wherein at least 30 wt% of compounds in the

Fischer-Tropsch product have at least 30 carbon atoms.



sel ective for renmoving hydrogen sul phide and recycl ed
to said catal ytic pour point reducing treatnent. 10.
woe@emsH1Bccording to claim9 , wherein the  PCI/EP2005/052955
het er ogeneous adsorbent is zinc oxide. 11. Process
according to any one o f claLngy 1-10, wherein the
Fi scher-Tropsch feed is obtained by
hydr oi sonmeri sation o f a Fischer-Tropsch product. 12.
ProGgss yaecgkding p&s&|dlimakl opseheinby hehe process
hydr oi soneri sed Fi scher-Tropsch f%ed IS obtained by
NearSCOroiRg RBY| 00 Nt stiepds dg3 in a gear oll
hydgg&ﬁgggkagﬁhydroisonerisating a Fischer-Tropsch
product, (b) segarating p% nean%ﬁgf gigti | ation the
prodiiot Use SfepPEay2fatdtoms SPTRoPrEYgRY BIF ¥TaTti%ns
and &dJdyahely bayl bRg &f seheimsirieischindar hyédat i oill3.
Process accaording to claim 12, wherein the Fischer-
Tr o 153¢d @8 used as feed in step (a) is a product
wherein the weight ratio of conpounds having at | east
60 or nore carbon atons and conpounds having at | east
30 carbon atons in the Fischer-Tropsch product is at
| east 0.4 and wherein at |least 30 wt% o f conpounds in
t he Fi scher-Tropsch product have at |east 30 carbon
atons. 14. Use of the base oil as obtained by the
process according any one of clains 1-13 in a gear oi
application. 15. Use of the base oil as obtained by
the process according any one of clains 1-13 in a
hydraulic oil application.



