WD 2006/ 003119 PCT/ EP2005/ 052955 - 1 PROCESS TO PREPARE A LUBRI CATI NG BASE
OL AND I TS USE The invention is directed to a process to prepare an

i so- par af fi WY@ 2¢484831d%| and use of said base oil products }GT PRI
fluid applications and crankcase applications. 5 WD) A-0246333 describes a
process to prepare two viscosity grades of base oil by solvent dewaxing a
fraction having a T9S% poi nt above 62T @ and catal ytically dewaxing a
fraction having a T95% point of below 621 C. The two fractions are

Fi scher-Tropsch 10 ' r [ . j Vi-er. e .lL.awer
boiling fraction rraééfcg E\s/%dt')rfg gﬁgkggg aaq;&égfgé'fs%/?# Ih%%?aqfr%r%@; N g’ 8#?
deasphal ted residual stocks fromcrude oil. NL-C 1015035 describes a

process to prepare ahas il fro i -Tropsch derived feed_hy
perform ng a hydroi gg‘%eﬁ'lnsagitgﬁhs%p&%‘gtée‘?w%eantpolgcfceﬁ%e%o brepare an
hydr oi soneri sat i dscsipgraffidist bekedoahdand rese du sdiial lhasg abdvers80c€Csi s

obt ai ned. This residue,is...subjected to.a catalytic dewaxing treatnent using
a 20 catal yst cont glyrﬂjﬁ?éllﬁlca?i}lﬁﬂlﬂ] 338&%?%%?%@5@%’6@9‘%077 describes a
catal yti c dewaxi rngpplriesdtimnis. wherein a catalyst is used consisting of ZSM5
and platinum US-A- 3 Lscl gses rocess wherein a Fischer- 25
Tropsch wax feed is ?‘Q)?'%"%aﬂgbgﬁsaﬁﬁ?F&%s "’I'I‘%r%‘fefsl%g"rﬁ pr@patrﬁe%wo
hydr oi soneri sati afidchdilten gsapesabedoasé coflaby seebritiRidweaihg. aNo pour
poi nt reducing treatmnent is_.discl gggg in, thi ubl j,catd on.

f

US- A- 2002/ 0146358 TfEEHAH YAy Bc BPinh i G €86 on of a
Fi scher-Tropsch derdarge wad 1heddwaxIhg €f fiaeniowfhdwienddmeissopeinsabicon

step s distilled W0,200Y Q@340 P16 FRA00RI0R8%R%: Fischer-Tropsch
( 10 derived fractions. Optionally the heavier or the lower
boiling fraction may also be a slack wax, a distillate
from crude oil, deasphalted residual stocks from crude
oil.
"NL-C-1015035 describes a process to prepare a base
15 0il 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
subjecteqd to a catalytic dewaxing treatment using a
290 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-
25 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
30 hydroisomerisation of a Fischer-Tropsch derived wax feed.

The effluent of the hydroiscomerisation step 1s distilled



2 and a bottons fraction conprising conpounds having 20 or nore carbon
atons is obtained. This bottons fraction may be subjected to a catalytic

dewaxi ng t A- 0157166 descri bes the use of a hi ni c
base oi l @%@B&s%ﬂ}r om a Fischer-Tropsch wax in a not Mﬁ%ﬁ%&qz%ﬁ cant
f or mul atlon. The exanples illustrate that such formulations will also

consist of an ester, which according to +he «description of the patent are
added to confer additional desired characteristics, 10 such as additive

sol vency. The prohl @ Rnsu I a
prepared by the a%r ocg!sg\ggtst ges???ggibgb%%%é%ﬁ?%ﬁgmﬁ&%ﬁc%Vlgl?e§8l Iﬁ’g are

used in, for exaFeecaghankabons (Lgeebt@}qu-a@}l&&:ahq‘r&@%rfr@@tpam mgl a
hydraulic fl ui dbje5 ﬁe%‘t'edt I@g Qi [: P)}'@fé Sdeﬁf‘eﬁ}ﬁlg?‘déi‘et nmeasur es have
er I C

to be taken in ord G achi eve suf ent swelling of the seal s. The
obj ect of the preseWO-Rmidalileh ﬁsswllm@vthﬁ se mfo@eéﬁ-qhdmpegarfélba%

oil's frog a Fisghels BLanSen ROJRELYElof et SIS i have

i mproved seal i'ng properties I's object 1's ac eve e fol |l owi ng
process. Proceswtor grgiace labriisanpafafhilatidms Thg |e}¢eat\p1m@ an i npr oved

seal owel|1n0 PORGLLEs DLrUDLERh BO-ulid e RRLTI0) Aulabiol

derived feed having ol nt an aronmmti ¢ cont ent o?ubet ween
0 and 20 wt % ancéze;emapllhmwnlaccomdpngntloc’dme eqlesccnfimeitcw;eezf theapatemtwt % and

(ii) a Fischer- Tr \ d I u o i ng
treatment and wherei ?iﬂ% 80%%8%%0?&?%&@8’5? Ji"a‘%sr)ncg earlf)avée S%g% in
the m xtidre i s batcheears 5dda.|tclv505w&%né\ppl I cant s found t hat by catal yt| cally

d i i d
deraring o M XU e g SRLRCL Aol Sah 0Py AT A b

oils as prepared by the processes described above is that
when such base oils are used in, for example, crankcase
(gear oil) applications or as part of a hydraulic fluid
15 wherein the oil contacts seals additional measures have
to be taken in order to achieve sufficient swelling of
the seals.
The object of the present invention is to provide a
process to prepare base oils from a Fischer-Tropsch
20 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 o0il having an
improved seal swelling properties by subjecting a mixture €
25 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
30 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.



WO 2006/ 003119 PCT/ EP2005/ 052955 - 3 The petrol eumderived feed has a pour
point below -5 C, preferably below -10 C and nore preferably below -15 C
The petrol eswpaedd/apathof eed has an aromatic content of bet WRETYEB20a5/05288 Wt %
and a napht heni c conmpound 5 content of between 15 and 90 wt % These contents
can be neasured by well-known techni ques gugh as the technique described
at Exanple 1 of this specification. The saturates content of the petrol eum
derived feed is preferably greater than 90 W% nore preferably greater 10
than 95 wt % and even Th# PhrefleuapPerivedt Eped hams o8 REWS RN st ow

preferably higher_4 han 99 a¥dbapiRepedbRhuio eENiLAtnd Se RIS ARIAMIY, HRISW han
0.03 wt% nore preferabl’y less than 0.01 w% and even nore preférably |ess

than 0.001 wt% 7 advarkhfy@ssroderAgdsuéned £9pdceas yariawamedits oi |
havi ng such | ow coii&mds Hf b%ﬂm%@h&rg Q*n&r ogeP- 8ngdna i %@P&J{e‘?ﬂé Rmpound |
ydr o e aterp&#%rmng

saturates is that no additional Inishing 1's requi
the pour 5point rechiceny af eietofeenhd Spendel8d wi¥t NEheseseontentsy eam be

Advant ageousl y t ty axl i n v/ f or med
at the higher pr Q‘E@s&f}?{%ﬂ%’%ﬁﬁ%ﬂa&? 9,%1 ﬁ%%ﬁﬁg%%%%n?g%dg%f@n‘% gch‘%&ﬁléﬂ ec‘;:;“}(13
contrast the protessridied id Fzegpae Lnoénthos spyciheeatsion pdibfeorned at a

nore preferred lQ%@&ﬂE%%%% at%5%s?§r@BF;ﬁgggogéuﬁeaggf@%§?§g§piLO bars. 25

The petrol eum derive S preféra €en subjec
hydr opr ocessi ng stmpfemdndgreaderetiber 26rebhi i morsupphisranid girendgen

content o Such ‘AL ST Ab L TR R OrB B AL SO B LT Uyt
optional l'y foll ovet yost hyrfesreadli hggbeepthdhed® owt Hpoufhe oilpthuirs _
Dol S S e B ERLVSHL oL TS0 LT b BABANE
oils froma ~less than 0.0l wt% and even more preferably less than
0.001 wt$. An advantage of using such a typically dewaxed
15 oil having such low contents of sulphur, nitrogen and
high contents of saturates is that no additional
hydrofinishing is required after performing the pour
point reducing step of the process of the present
invention. Advantageously the catalytic dewaxing will
20 then not have to be performed at the higher pressure
required for the subseguent 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.

L 25 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 propefties such viscosity
index. The hydroprocessing step may be a hydrotreating

30 optionally followed by a hydrocracking step. The low pour
point is preferably achieved by means of a solvent or
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.



petrol eum derived vacuumdi stillate or de-asphalted oils. W 2006/ 003119
PCT/EP2005/052955 4 A very interesting petrol eumderived feed are so-
called API._Gou or Goup Ill base oils as for exanple ared b

hydr opr oc 8¥9i2f 00§U19table hydroprocessing nethods to preffa gﬁ@@5@§¥e oils
are for exanple 5 described in WO A- 2004053029, V[}A—9801515 US- A- 5976354
and WO A- 2004044097. Suitably the base oLl are made from the bottons
fraction of a fuels hydrocracker. Wth a fuels hydrocracker in the context

of the present %@makgoggﬁg@gg% g gmgfé%k&érﬂ@&ef%semr%h Jgain 10

products are naphtha conversion, ‘expressed in
the wei ght per centlage ARI Groupf A3cokofirbnpt hEL flease toilheas for example

B¥8882{§af|§2.|.%é%ﬁi¥ gy&%%ﬁlr%hfﬁﬁ@ Llea%%fg%&%fé&er ! br ocess
is typically abmth W opreranpl esil pseso & afeefsr mphmeleacker

The dosted bast B 1ot P JEA-PREa0PA0Fhe BBobeot aFer ed To B fkttbbos, -
EP- A- 649896, WharAd m—&@mom-SWOSSﬂitaEPyAtﬂémaé&e anill s 20rdnafted FrickOO.

Preferably the fuels hyd i ted in .t t t f
or cl Emnar y. hydrt Aot AN SOEe LBl PonBariy A RAFDeradking Wb in he

hydrotreating Sieh Midagefacked dul mharcaheeken@ﬂem@r;dr@g@{mt ics are 25
saturated to naphthenes Qmtting such a hydr finishin especially
possi bl o i f t NEHITITLAn det MARF LI AMNEdOBF RE RERCHEEFRES Wi Jrepar ed by
nmeans aofp a pr00}9§§dd&'ﬂ§"ﬁl@&&yh&ﬁbl)dﬁe@oséﬁdréhfldingégl@glst'ﬂib preferably
performed at a hydrogen 30 pressure of above 100 bars | es of such

hydr of i ni shi ng FRRERETER arXRESS SELafrp! EhﬁhﬁéégHEsE?¥%@ata%°elcb§vt e

fraction in the feed to the hydrotreater-hydrocracker
which boils above 370 °C which are converted to products
boiling below 370 °C, in the hydrotreater-hydrocracker
15 process is typically above 50 wt%. Examples of possible
fuels hydrocracker processes, which may yield a bottoms
fraction that can be dewaxed to yield the desired base
0il, are described in the above referred to EP-A-699225,
EP-A~649896, WO-A-9718278, EP-A-705321, EP-A-994173 and
20 US-A-48511009,

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 £

25 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

30 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

35 crude oil feedstock or from a waxy feed such as a slack



The oils are preferably made starting froma vacuum distillate or a

de- asphal ted vacuumresidue of a mneral 35 crude oil feedstock or froma
waxy feed swohomsoesisl ack WO 2006/ 003119 PCTI EP2005/ 052955 PCT/EP20058082955
wherein the process includes a hydroprocessing step in which the sul phur
and pol ar conpounds are reduced to the preferred ranges. The viscosity
index is preferably between 80-150, whilé good results have been achi eved 5
with oils having a viscosity index of between 80 and 120. Preferably the

TI Om % recovery Pé¥nt WBETehD sthe | Precesfetingdndes0 aahidgsprocessieg preder abl y

between 300 and ;42QnCcandné heuTH %L GRVGY RRIJMnkS Q%\A@eauéga and 550
C, nore preferabLg bet ween 400 and 550 C° By using 10 such a wi de boiling
8

oil it has been nBrB685F i erarge s ediltte WifeosddYpandrKi Ascoredarabivt he
resul tant base 9bk§e€9feboi§0thﬁhif&*ﬁodﬂf¥é§ﬂﬂ£é Qﬁ%geﬁeehaﬁﬂhﬂgvé&on‘ ?

cSt at 100 CC ki nematic V|5005|ty, to ‘and i ncl udi ng er viscosity
grades ha%i ng a KihBnaiie b?ﬁb@%l4yVlQQP%ﬂ¢Y1G@d@xopflgeéyﬁenTﬂ@ dedakd- oi |

can be obtained as spchsbya ?%ﬂggﬂvax Proces?#aEOE%E ?IHO gg gescyibed in

Chapter 6 of Lubricant Base equelra, Jr,
Marcel Dekker, |hetwiew %8P kand ot pbg@@@gpmer‘abéyzbepweew%@l ahdle

boiling oil can ngpﬁﬁpgﬁsdtﬁg r\ﬁgv 1 Oikt 948465386 and

preferably API ase es of processes
which yield an 86D mﬁvcmocanpb%fﬁﬁﬁhﬂyrbaﬂmaﬁnpﬂ@@essdaﬁéﬂdegcrBbe@51mg

EE;?égﬁg?ggiaxggng gggre or exé#g Engbééb ganﬁHngéﬁgP dOXHVI-S
base oi l productsednceEkkenL@@TpaEaﬁﬂxnnndmraatobE ghadeesahtiant xbases
et oo LR, SRR Lo A RSBl
idto yield a BasBtoat 100 °CC kinematic viscosity, to and including
tﬁé'higher viscosity grades having a kinematic viscosity
15 at 100 °C of 15 cSt.
The dewaxed oil can be obtained as such by well known
processes as for example described in Chapter 6 of
Lubricant Base 0il and Wax Processing, Avilino Sequeira,
Jr, Marcel Dekker, Inc. New York, 1994, page 118-150. The
20 preferred wide boiling o0il 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-1392799, EP-A-1311651.
(; 25 Examples of sultable dewaxed cils are for example Shelil’s
XHVI-4, XBVI-5.2 and XHVI-8 base oil preducts 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/MAXSATTM
30 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.



containing less than 1 wt% aromatics, < |ppm sul phur, a Viscosity index of
greater than 120 and a pour point of less than -15 C. WD 2006/ 003119
PCT/ EP2005/ 052955 - 6 A nore preferred dewaxed oil, which neets the above
descri pti 80 20p@03{se obt ai ned when the bottons fracti orPCTHEP20FRIS

hydr ocracker, as described above, is catalytically dewaxed foll owed by a
hydrofini shing step. 5 Exanples of publicgions describing this route are
WO- A- 9802502, WD- A- 0027950, WO A- 9500604, EP- A-0883664 and EP- A-0863963. An
addi ti onal advant age_of addi a dewaxed oil..as_ ,described ove. to the pour
poi nt reduci ng tregtW%ﬁ? %ﬁe£%kf?#keﬁﬁﬁ%%§§u8f hac nW@ﬁ?ﬁo% Fs2PREE any
undesi red conpagsdsiphisnj dane | theue holbs fred etmmpliher botdomls daxctipnl ars,

sul phur or nitragen,. can be.further reduce said.treatgent. A further
cuS38 F i

advant age is tfat %t YAt %FTN?&K;%%%%&be b@P°36¥ nt-Sand/ or t he

volatility of tdatal¥ythicadlybdseaoed Dalldwed @y rolblyedofind shiifgl etaponer by

control _of the _dewaxing condjitions, and the optional , further distillation of
the product obfXPHE anoga?gEiﬁ%ﬁk&?%% %?%ﬁﬁ gl%¥HFSrP§t§d9§ﬁtageous

because it nake®-pessobbez | owoseE~-@0 AW 8%0 v a0-&-i 980 060 4¢ e w@xad 08isBs6un the 20
process according %% éhg 5g§g tion. If for exanple such oils would have
been bl ended a ré~d8 gy of a 100% Fischer-Tropsch derived feed and
after a final disknl kadipDoNHThadhdnfgpntoMraaRErgY asRRGhbkiegabiongs | i ke

for exanple Noack vqlatiljty and viscosity, for the 25 m neral derived

bl endi ng conpoﬁEﬁFrﬁéﬁpdaha§@ beehhe rReT rRENEHRAUHE G LEEESTCRECBEdi ng t he

invention nakeshe brReeskbbe tReUSEventd ¢le VariMY GmhyofundRaxed oils  having
t he above properties and _obtain a, base oil having the desired paraffin
content and ot KEMPREECEednpadddoPil 80SPFloRT th s 95w \&s pESidURy KeZek

volatility and {2Adrs, sulphur or nitrogen, can be further reduced in

said treatment. A further advantage is that the boiling
range properties, pour point*énd/or the volatility of the

15 final base oil can be controlled in a simple manner by
control of the dewaxing conditions 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

20 process according to the invention. If for example such
0ils 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 e

25 mineral derived blending component would have been
regquired. 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 cil

30 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-

35 called commercial Sasol process, the Shell Middle



poi nt. The Fi scher-Tropsch derived feed preferably is a hydroisonerized
Fi scher-Tropsch wax. Such a feed nay be obtained by well-known processes,

for exanpl ewdneoos@o3ipe cal | ed comrerci al Sasol process, the pghatiodddsdse WO
2006/ 003119 PCTI EP2005/ 052955 - 7 Distillate Synthesis Process or by the

ExxonMbbi| "AGC-21" process. These and other processes are for exanple
described in nore detail in EP-A 776959, EP!A 668342, US-A-4943672,

US- A- 5059299, WO A-9934917 and 5 WD A-9920720. The process will generally
conprise a Fi scHHrsthirldpseh Syythkeesdiss Pande as hydrioy storerBxsatriMmibidt ep  as
descri bed in thes ibJ.i,.cat i « SHeh C epare the

hydr oi soneri sed F‘i%sc ?rl- T%gﬁg:c%%sfeggeﬁgrgﬁgegagesé 19%%05? nsaet%g‘trﬁr éc‘ggnt process
will conprise thexHEnfla |[desioxgbstieps: mbag deidaidk riac ki g+ WidESGi%oneri sating a

Fi scher-Tropsch _qdL (P) -.Separati by, gear | st.id latd e
product of step %?‘ ?%gg%zgeuo%r B‘néragbgg%’ orilg%?pé:t% |20%Bs’ g'ar?dAatgr??gﬁgﬁ aTg
boi | i ng Fidscher - Mas@vadaZiOuedhkepdoacssrdihl) genddu kly iqurgntiisena
Preferably the FH;ch Q;Iﬁ@PSCh prod%ﬁt used as_feed in step_(a) is. a
product wherein the SHSTGHE P& oS8P NES P oTRds® YS9 R4 188 55 Ror e
carbon atons and 220 deanadiveds ihavhegeapubkasit Béhsarfioth a predesst e

Fi scher- Tropsch product ,is at |east 0.2 and_ wherein at |ea 0 wt % of
conpounds | 1t he BHREHE SRR BYeH SReOHAL: “RAVEL SaieT ehPes darfof Okt BAE.
Appl i cants found dshatedsy ipercher progehbephydeos w211l comprise the

cracki ng/hydroi sonmeri sation step with the relatively heavy feedstock a

hi gher yi& d of dgg;ﬁ“¥?ga§t8§PCUlated on the feed to step (a) can be
obtai ned. A furthgn mdiariragking/hhdtobedhefiwdising of FsabRlre Tgapsehl , and

) product,

\ (b) separating by means of distillation the product of
step (a) into one or more gas oil fractions and a higher

i5 boiling Fischer-Tropsch derived feed according to this
invention.

Preferably 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

20 compounds having at least 30 carbon atoms in the Fischer-
| Tropsch product is at least 0.2 and wherein at least
30 wt% of compounds in the Fischer-Tropsch product have
at least 30 carbon atoms.

Applicants found that by performing the hydro-

( 25 cracking/hydroisomerisation step with the relatively
heavy feedstock a higher yield of gas oils 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

30 hydrocracking/hydroisomerisation process step. In a
preferred embodiment of the present invention a fraction
boiling above the Fischer-Tropsch derived feed is
iscolated in step (b) and recycled to step (a).

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

35 the relatively heavy feed a Fischer-Tropsch derived feed



the Fi scher-Tropsch derived feed are prepared in one 30

hydr ocr acki ng/ hydr oi soneri sati on process step. In a preferred enbodi nent of
the present invention a fraction boiling above the Fischer-Tropsch derived
feed is i%WOI2806843118 step (b) and recycled to step (a). APETEPHWPORAGENt age
is that by performng step (a) on 35 the relatively heavy feed a

Fi scher-Tropsch derived feed WO 2006/ 003119 PCTI EP2005/052955 8 is
prepared which already has a certain content of cyclo- paraffins. The

rel atively heavy Fischer-Tr h produyct used in  siep has pore
preferably at I%Saﬁreﬁ?% A;W?ﬁﬁgl @@gﬁaﬁyn{aﬁg ?)r%?’é‘?%bﬁ‘y ‘éﬁ%‘?%%s‘if 55 S Y% of
conpounds havi ngedfrdmast 30 carbon at ons. Furthernnre the wei ght ratio of

conpounds having at_|I| east. 6Q o re carbon at ons and ounds haV|ng at
| east 30 carbon atd?&edﬁ‘e]tag:e‘ QF‘VYTFEJB‘EIE‘?Fp?B%%‘F |%r & % ridbly at

| east 0.4 and eygsp 1@a)nufa€s Md@.fee&ﬁléﬂréblkfeaﬁtlc@aéﬁ sPrefel abhy dyin Fi scher -

Tropschégroduct conpri ses C2Q+ fraction havin SF-aIpha val ue
( Ander soh- Schul 3e%% (ﬂ%ﬁ@%ﬂmygraﬁv\/tlﬁasfiaétf’o}"ﬁ of a@omea%d@ kgwing adf er abl y

at |east 0.935,)c40¥ 3Pr&i@iablatols .| Eastnhlrd4pe EMENWEDEEL PESfLS abty at 15
| east 0.955. The initial boiling point of the Fischer-Tropsch product may

range up to 400cemPHrds hagrigie adbilpass 6 QUOm@:reP?éﬂé@%bﬁP%ya%rrpounds

having 4 or |les C h i
20 that range a?%mﬁsggg?ﬂt}g%ﬁr@o?ﬁlgl%gfg grm) %ggén ggbﬂtghggr)@h%r%%su%?éﬁf ore

t he Fi scher- Tr opsesely et prodese mef%QHEYna‘ét pagh) 0. Fhrnd even
Fi schergql roDSChmﬁ%és’d%%%f%sabﬂF '1'%%% B .dgt abgeEQQ?:{ﬁl St Re APPSOz T Opsch

product whi ch een ‘su jecte to a hy roconve sion step as 25

defined accor di Tgopsch her ghese dorpiierisi anc, jhefeasteoh hatimgnabr anched
conpounds in the Fischer-Tropsch product
ASF-alpha value (Anderson-Schulz-Flory chain growth

factor) of at least 0.925, preferably at least 0.935,
more preferably at least 0.945, even more preferably at
15 least 0.955,
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
20 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 toc a hydroconversion step as
25 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
30 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.



will therefore be above 80 % In addition to the Fischer-Tropsch product
al so other fractions may be additionally processed in step (a). Possible

ot her 30 frg 200680378y sSuitably be the optional higher boi lpicigep2bosmgidson
obtained in step (b) or part of said fraction and/or off-spec base oi

fractions as obtained in the pour point reducing treatnent of the process
of the present invention. WO 2006/ 003119 -PCT/-EP2005/ 052955 - 9 Such a
Fi scher-Tropsch product can be obtained by any process, which yields a
relatively heavy Fissheh-3rppscherymashiseih agodeser ichadbabeyeaihed B! any

Fi scher-Tropsch rocesses. vi el d, such a heavy product. An.ex | e of 5
Suitabl e Fi Scher PTPORSER BPOERsLiTAIRidt ritnnd oY WBeKYo837687 PaRaoPRCh

AU- A- 698392. ThepeopteteaseleBbyibed edlstsred Mo3Cchan- Tiepdek-progech as

descri bed above. The Fischen-lrogs hdgroduct wil | %oné%in no Er vgr% little
sul phur and ni t r B§8RSES§REaVATHY %‘Fr?b MFREVTRESINST -1 61 ¢PERISf 8 product
derived fpom a Fgaghabidr spsehefepedpsth pHURIBsUSES dewri-iBstsigas contai ning

al nrost no inpurjties. ur and nitrogen . levels will generally be bel ow
the detection Ii féfgﬁgggﬁ are turdtEift Spmif§se BPEPFREFSANB2Y ppm f or

ni trogen respectiyyehs 45rIbeh&tSEhessch RTHndY aduelesery beat kpaatly be
subjected to a mld hydrotreatnent step in order tQ renbve any oxygenates

and saturate any ol eFPRi ELE6RPHTNRPS Pt ¥ORGEn Wilhd FORERIBNPr BHUEELDS t he

Fi scher - Tropsch 1kea¢ki efiphuehamy i Qideanld®itla ind ndeeohbbaddsD 2Ris is
EP- B- 668342. The midness of the hydrotreatln% step is referably expressed

in that tRe degr E8PdFadoR0Er 8i BROGHFT tdfm vacde IF@‘Pe§§SF%§ﬁ‘§GOEE@Gand nor e

preferably Iess rEQéEi%Q,%ﬁ(&cﬁhﬁsé@rﬁéﬁ{tﬁiéﬁlsi gaheendahhngd asnbbe e ght
percentage of the feed boiling above 370 C, which reacts Sl 5to a fraction
ge

b{ai ling bel ow 378MPUrAfief - sBekPIRiangd nitrogen levels wi nerally be
below the detection limits, which are currently 2 ppm for

sulphur and 1 ppm for nitrogen respectively.

15 The Fischer-Tropsch product may optionally be
subjected to a mild hydrotreatment step in order to
remove any oxygenates and saturate any clefinic compounds
present in the reaction product of the Fischer-Tropsch
reaction. Such a hydrotreatment is described in

20 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 is here defined as the weight

) percentage of the feed boiling above 370 °C, which reacts

( 25 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).

30 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

35 described in more detail below. The catalyst may in



hydrotreatment | ower boiling conpounds, having four or |ess carbon atons
and ot her conpounds boiling in that range, will preferably be renoved from
the effluent before it is used in step (a). 30 The

hydr ocr ack Wi 2M96@PHitSoneri sati on reaction of step (a) is BSTERRPUMNSFOSS
perfornmed in the presence of hydrogen and a catal yst, which catal yst can be
chosen fromthose known to one skilled in,ghe art as being suitable for
this reaction of which some will be 35 desCribed in nore detail below The
catal yst may in WD 2006/ 003119 PCT/ EP2005/ 052955 - 10  principle, be any
catal yst known PRIPREPLFtPEARE %ﬁr{iﬁﬁteimFﬁp'P§oﬁ§ﬁi§FﬁgtBaP§fFPﬁF€ble

mol ecul es. I n gever abomesUbiad| e FyHf ENWRI1SIcAN e@at Any gkieab @, t hose
conprising a hydngge at%on coqgonenl supported on a refractory oxide 5
carrier, such asS¥} Pgﬁo ¥ALPFPRYELF AR (F2 T aVF iSnare PGSR GedPAL 8N Had

nol ecul ar si evesylizegkhh€$dn Obompddnt efupforitedl @nh BDrerehctBeseoxfhe type
of preferred catalysts to be applied in the hydrqQconversign step in

accor dangée wi t hCEREIEFesE8HER| A% PP B WS S dBeah B 8Ronai ™8R al yst s

conpri sing platisnusraadqonlpnt hadi i asultdie sikwdisogerati@Rsgopponent . A very
much preferred hydroconversion catalyst conprises platinum and pal | adi um

supported on anTaFSRERSUSTSEVP CAT dFeFR Rf (SRS -c &Y &wPe PRePpREEFREFH and/ or
palladi um i s suichahyspeessibel oamdd B iaxicoi@rbibn SO by vel ght,
. 0

nmore suitably from 2. wei , cal Cul ated as el enent” and based
on total wei ghBcePréanfFrerithfthetpregardenmverid aneiagift hYEEOFENBLTELARI num
to pallagium (calaguhgked asnSlereal)pl G HAAANdNIEE 1Wade i BLE $nebul
suitably is in tﬁe rgnge Zomgf ron1%.05 to 10f”%0r§ﬁ§ufta8hy 0.1 ?o 5.
Exanpl es of suhvdglogengblenneemporaninsA cmry yuich sreferaed nst ance,

di sclosed in “Dhsa%%%g%@éréﬂgnEE%€59§§?%%&pé§§E¥ p13Hii AR 8nROBLe1adium

met al - based catalysts, such as platinum on

. supported on an amorphous silica-alumina (ASA) carrier.

The platinum and/or palladium is suitably present in an

15 amount of from 0.1 to 5.0% by weight, more suitably from
0.2 to 2.0% by weight, calculated as element and based on
total weight of carrier. If both present, the weight
ratio of platinum to palladium (calculated as element)
may vary within wide limits, but suitably is in the range

20 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.q.

25 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 hydrocoﬂ#ersion catalysts
are those comprising at least one Group VIB metal,

30 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

35~ amount of from 1 to 35% by weigh;, more suitably from 5



a fluorided alumna carrier, are disclosed in e.g. 25 US-A-5059299 and

WO A- 9220759. Preferably such catalysts do not conprise a nol ecul ar sieve,
nmor e pref er s o606 19 cat al ysts do not conprise zeolite betra@T/Er28@06085t ype
of suitabl e hydroconversion catalysts are those conprising at | east one
Goup VIB netal, 30 preferably tungsten and/or nol ybdenum and at | east one
non-noble Goup VIII netal, preferably ni ckét and/or cobalt, as the

hydr ogenati on conponent. LBuaIIy both netals are present as oxides,

sul phi des or a cabi@&tb@nweiGBteo¢ald&kat9dngﬁ‘ﬂﬂ@mmamabnﬁsbsabﬂabhy present

in an 35 anount 5 abl r
2006/ 003119 PCT/ E%%S’&J’%]%%& o C/%‘gé{l% 38'1119% e g te ?5}68 ¥ g 122t enent
and based on toualswamgbﬂyopreaeatysm aﬂ?&mqunt mdbﬁérﬁidupoVEBI%wEtal is

suitabl y present LA agust calyiTQm 1 40 3R o PLSLRLARI Ko 19045 .

cal cul ated as el &fent 4 base ‘ota carrier.
hydr oconv@r si on catabysﬂ aélghhlsftgqmrmﬁnxﬂnlnyﬁﬁmmamvbmuddnpaathtysarbﬁ

suitable is a cgtal y%&g%oggg_ ' Bg. ! ys%%e J}%%&%e%ﬁﬁg@p%h&%gbﬁ?g if a

fluorided al um na. errad usée a non-
sulphlded forn1cmmmﬁuse$ aompni abhdg eniiceip avid Itumgtsdlen sepgortedoan ni ckel ,

in conjunction w u tal, e.g., copper, supported on an acidic
support. The caFgFféﬁg%§sB%u§ﬁ? ace area in the range of 200-500 nR/g,

preferably 0.35 to OaA8@refégredscatiedbyst ned diy csait & bSeddsor pt hony and a
bul k densjty of abqu Jhe cat al ort referably an
annrphouzb5|Ilca-ugpb&%ﬁé %ﬁ@?ec?%%x%ﬁ?ﬁnﬁu¥°Q; %@fb Fouﬁ gﬁ%Enng%f'less
t han about 30 w %.gpr,efievabl 5i&k8D, wiﬁboanyunqﬁm&hemamhya GeoRp TRYmebhlp,

t he ‘support may contaln smal | anount 20-.30 W % _of bi nder, e.g.
al'umina, silica, ¢ & o6uf°PUR" metarPok ?%%‘njéﬁﬂac PEEFY eg o?hclays

rious
catalyst has a surface area in the range of 200-500 m2/g,

preferably 0.35 to 0.80 ml/g, as determined by water
15 adsorption, and a bulk density of about 0.5-1.0 g/ml. The
| catalyst support is preferably an amorphous silica-
alumina where the alumina is present in amounts of less
than about 30 wt%, preferably 5-30 wt%, more preferably
10-20 wt%. Also, the support may contain small amounts ,
20 e.g., 20-30 wt%, of a b%gder, e.g., alumina, silica,
Group IVA metal oxides, and various types of clays,
magnesia, etc., preferably alumina.
The preparation of amorphous silica-alumina
....... microspheres has been described in Ryland, Lloyd B.,
( 25 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 sclutions onto the support, drying at
30 100-150 °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.



magnesi a, etc., preferably alum na. The preparation of anorphous ,
silica-alumna C.,. mcrospheres has been described in Ryland, Lloyd B.

25 Tanele, MW, and WIlson, J.N., Cracking Catalysts, LS, | une
VI, Ed. PBOROSOOHAR et Reinhold Publishing Corporati o%é%%%@?ﬁ#%l%o,
pp. 5-9. The catalyst is prepared by co-inpregnating the netals from
solutions onto the support, drying at 38 1®P0-150 C, and calcining in air at
200-550 C. The Goup VIII nmetal is present in anounts of about 15 wt % or

| ess, preferably 1-A2+ybfeaiidi@ityid @oupliB BRigk:is usually present in
| esser amounts, e.g., 1:2 to about 1:20 weight ratio respecting the G oup

VIl nmetal. WO 2006/ 003119 PCT/ EP2005/ 052955 - 12 A typical catalyst is
shown bel ow.  Nygj Wte2.5-3.5 Cu, wt % 9.8530535 A1203-Si02 wt % 65-75 5
A1203 ( bi nder) wt 8% 25-30 Surface Area 290-325 n2/g Pore Vol une (Hg)
0.35-0.45 ni/g CBul Ktbensity 0.58-0.680gLarCAldt her class of suitable
hydroconversionAQ?b Lyshs wid are thosgshaged on zeolitic materials,
suitably conpris ng at least one Goup VIIlI metal conponent, preferably Pt
and/ or PH, as thg,bDydibgesat) on-E£onpongbt30 Suitable zeolitic materials,
then, include Zeolite Y, Utra Stable Y, ZSM5, ZSM 12, ZSM 22, ZSM 23,
ZSM 48, 15 ZSM 3GrfSGE-RPeaferrierite, 2860B2tenbpga, nordenite and

oL Lea al um noP g Ral e SHER 2 ST L ZBORTRD L O corbypati ons o
hydr oi soneri sat pattkcbeakysys and processes0aée, gfmr instance, described in
20 WO A- 9201657, WO A- 0107538 or US- A- 20040065581
Another class of suitable hydroconversion catalysts
10 are those based on zeolitic materials, suitably
' comprising at least one Group VIII metal component,

preferably Pt and/or Pd, as the hydrogenation component.

Suitable zeclitic méferialsr then, include Zeolite Y,

Ultra Stable Y, ZSM-5, ZSM-12, ZSM-22, ZSM-23, ZSM-48,

15 Z28M-35, 852-32, ferrierite, zeoclite beta, mordenite and
silica-aluminophosphates, such as SAPO-11 and SAPC-31 or
combinations of catalysts comprising said molecular
sieves. Examples of suitable hydroisomerisation catalysts
and processes are, for instance, described in

20 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

25 contacting the feed with a platinum/zeolite beta followed
by directly contacting the effluent with a platinum/
7Z8M-48 or platinum/ZSM-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

30 platinum/Z8M-23 catalyst according to the present

invention.



A process wherein step (b) can be omtted is for exanple described in

US- A- 20040065581 and EP- A- 1029029. These publication describe the

conver si on ovVOa0ss0080% boi |l i ng Fi scher-Tropsch derived waxp¢rER2008629¢5 | by
25 contacting the feed with a platinunfzeolite beta followed by directly
contacting the effluent wwth a platinum ZSM 48 or pl ati num ZSM 23 dewaxi ng
catalyst. In such a line-up the petroleum detived feed may be

advant ageously added_prior t ta with the platinu ZSN¢48 or 30
pl ati nunf ZSM 23 cat al %%%o&ti’ % cfteteﬁelﬁr EQEE?Ctgﬂv‘éhﬁ 39006 003119

PCT/ EP2005/ 052955t he ﬁﬁesérﬁbétcﬁﬁp Hred dah@l&%@datSeQ@ﬂhﬁéﬂe’dempéfbmﬂfCbgﬁ:n in
the presence of the catalys el evated te erat e angl ressure. The
t

t enper atures typi BEFFFEIFT1 | Qﬁa§§WHqﬁ?q%§ﬁ§e BFCP N]Y? e 38y e range

preferably hi gherof hﬁfbr259753 BB ED ey, e pregbenBblyni §REY 30Pat 257 0° . anEhe
pressure wl | éﬁl cal | the ran of fr8m°10 to 250 bar and
preferably5betme 3 fOndy sEBEIP%@P%Hr%iﬂﬁ%¥>hourly

space vel ocity oftfépp@aﬂpp B0 1rGOR0 ﬂalnlgle/ b, tRERf gbabby260 asapQhd 0 5000
NI /1/hr. The 10 hydrocarbon feed nmay be praovi ded at a wei ght hourly space

velocity of from BI?L ferrll ¥ g iumen &Deia@tdalgpybﬁthEVdFﬁﬁﬁn ™% %&/1/hr and

nmore preferably | gygp1id@mnme *%Aé hfourl@vespéébl QeQBcbyfir@ﬁeﬂr&ﬁ) Tydriqear bon
feed may range fron1100 to 50 and is preferab from 250 to 2500
N1/ kg. 15 The con%%@%‘i)oﬁﬁlfwltﬁeﬁjq%ﬁerﬁléfe\fifﬁ@dsﬁg T—ﬁe5 e céftaage of

the feed i ling RPOVECSC MU L et %roﬂ@&e@f'@’é aowélém@%m3bcaﬂadw
below 370 C, is at" |east 20 wt% referabl at least 25 W% but preferably

not nore than 80VeHOFiRHrRE predmer °n§tkﬁé#éhfhaﬁr?éeﬁﬁb%y:ﬂ?gﬂﬁi fded as
used above in thegdefidition dia tl'lhﬁ‘é %:@'ferﬁ}z‘.@gOQ@%QQntlfu@i@dzfl&?/i[/%rs'[ e @) ,

tr(us al so any optional™ recycle of the her boiling fraction as obtai ned
in ratio of hydrogen to hydrocarbon feed may range from 100
to 5000 Nl/kg and is preferably from 250 to 2500 Nl/kg.
15 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 B0 wt%, more preferably not more than 70 wt%.
20 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) is separated into

( 25 one or more gas oil fractions and a Fischer-Tropsch
derived feed having preferably a T10 wt% beiling 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

30 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 o0il product and lower
boiling fractions, such as naphtha and kerosine

35 fractions, are separated from the higher boiling fraction



step (b). In step (b) the product of step (a) is separated into C 25 one or
nore gas oil fractions and a Fischer-Tropsch derived feed having preferably
a T10 wt %_boilin oint of between 200 and 450 C. If a higher boilin
fraction i‘go@@ﬂg?ﬁf’ed fromthe Fischer Tropsch feed the H‘%HEW%"B?Z% ai d
feed is preferably between 300 C, and preferably 30 between 430 and 550 C.
The separation is preferably performed byl4reans of a first distillation at
about atnospheric conditions, preferably at a pressure of between 1.2-2

bara, wherein the gné gf&mﬂé@%ts@ﬂﬁ {OWerrhROhk igha rf Bt ERFSFre8ehoAs
napht ha and kerosine 35 fractions, are separated fromthe higher_boilin

fraction VIO 2008700135 PEtapA Gy Osrss 25 wig DEAlEhaPEVBAace Shr SERP (a).

The hi gher boil Lbagrhitesét OfepafitediGh 5 Walchhy cdlbthieasti8a ¥£apboils above
370 C, may be further separated in a vacuumdistillation step wherein a

hi gher boiling ¥RaEeiBn2idighemRpiddnorfeastigoud® geperptadi oRbes suitably
performeg at a phesaM' @isellbetiwen 0. Q0% MY BeQFRAES. afhg NRAEEY e

distillation of step (b) Is preferably operated such that the desired
Fi scher Tropschofiepetegent el sanght®iGteda¥@i-l ing in the specified range and

10 having a ki nemat pfie Vi 3C0%h tafs s MY (G 1kl oSl (B BRSBrePbtaly
product (s) specificat?on. The %%enatig'yigggsht% (gﬁ 1§OBE$O? %hegFischer
Tropsch derivedopesdted spelfihaih|the adasard Fiseher FsppsThedarkvede of

petrol eum deriv nel . Fj 5 réﬁgﬁg% . ' : ' suj hably have a
Vi scosity corrggggngfngﬁfgfé%%. e5|ré%%§}g%%g%%%c%?ggae%%gég g# product .
PreferabPy the kbwadndtbckinenasic ywimcdodyc ohiabhaediakesr €oi thoebaeen 3 and

0ok Soo Soush Sh4' bASEol [9E LR MR Al MGl 0ch0 ol
at 100 °C of the Fischer Tropsch derived feed is
preferably between 3 and 10 cSt.

The mixture of petroleum derived and Fischer-Tropsch

15 derived feeds 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. Suitable distillate
fractions have a T10wt?% boiling point of between 200 and

20 450 °C, preferably between 300 and 420 °C and a T90wt%
beiling 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

25 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

30 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

35 advantage of this embodiment is that conversion of the



boi ling point of between 300 and 550 C, preferably between 400 and 550 C.
The fraction of petroleumderived feed in the mxture is preferably higher
than 5 w % wipimeo@aef er ably hi gher than 10 w % and pr ef er 20nEPROSDS295Han 25
50 wt % and nore preferably bel ow 30 wt % and even nore preferably bel ow 25
wt % The actual content of petrol eum derlvgg feed in the mxture will of
course depend on the paraffin content of said feed. The mi xture will

preferably contain |ess than 50 ppm sul hur and/or | ess 30 that 10 ppm
nitrogen. In a pP@FéPllé&meﬁﬁﬁg Frg ?W Hdp&h rredusd lﬁeéguﬁs

partly dewaxed t@ummts@dpowmthcbpsgetﬁbtme mwr HRsint :@f hiclte pehbhel eum
derived feed bef re b eggs are mxed to _be further, m%xeg to the
Sdé atng

target pour poi nt ha‘Fh §hERge RELYERS %cﬁﬂ%rﬂoﬁ% onver si on of

the WO 2006/ 003119 sReErER2088L0588b5ved Sreqitdrt) eilB fred poidiksbicl trée or
|'i ghter products is thus mnlméeg. With close to t e,pour %I nt.is here
meant that the PEFFErENTedBElTRENTERE PouteHoithtarord Pr&LREFPFY opsch

derived feed andillze padh pOi NE. 0fhé heodr BRI I ey Ip\beﬂ beedti sfl eps than
40 C, preferably 1less than 20 C. The pour_point is the pour point of the

entire feeds to SPEATELFCCPRetPBbERi 8-?1) of Thhe §sBit Lo o t6f PREY point

Fi scher - Tropsch @Er%K%dEﬁ%@ﬂehST§NE£@W|déf&ﬁéd”f&%b.1sthﬂQa§§§ab¥£E§rmed
dewaxi ng process here describ re 10 preferably the pre-dewaxin

performed in theb¥oshBeGatadptic caewd¥ing Wﬁwd"err@a@@ércréﬁédt h’éo’f)%t rol eum
derived ipeed '5p%@%@aﬁtlyaﬂhénﬁ?é“@é%@éﬁuétl@%éﬁ(ﬂ}ﬂe@ahnt Iﬁﬁe E@ﬂ'%@@g feed

is dewaxed to itS target pour point in the |ower beds, i.e.
downst r eam beds, o&f &t kats YHé%S%FYﬁ@X%%d‘EQﬁCt%@%I%PP&FPéeBF‘ ééﬁw@%g

catalyst in t he f@@aeriscaaabusatbsgslx%@h&é@la{%ta@%t ahst thed ¢hQ and

(1 and nore preferably between 3:1 and 1. Wth the catal ytic pour p0| nt
reduci ng t r eat nefe™pined feed is dewaxed to its target pour point 1In

lower beds, i.e. the more downstream beds, of the
15 dewaxing reactor. The volume ratio of dewaxing catalyst
in the upper catalyst beds and the lower catalyst bed 1:9
and %: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
20 base o0il 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
a5 of a catalyst and hydrogen the pour point of the mixture
( 25 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
30 "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

35 0.8 nm. Suitable intermediate pore size zeolites are



under st ood every process wherein the pour point of the 20 base oil is
reduced by nore than 10 C, preferably nore than 20 C, nore preferably nore

than 25 C. The catal ytic dewaxi ng or pour point reducing

per f or ned WY 296013 cess wherein in the presence of a cdﬁ%ﬁ@gﬁﬁﬁwﬁgﬂydrogen
t he pour point of the mxture 25 is reduced as specified above. Suitable
dewaxi ng catal ysts are heterogeneous cat-alysts conprising a nolecular sieve
and optionally in conbination with a netal having a hydrogenation function,

such as the (Eﬁgﬁaéﬁi&ef“%Sﬂi% Maheayl apshleyesy sRDI3NMDEE7 b I apdy_ 36
I nternedi ate pore size zeol ites, have shown a good catalytlc ablllty to

reduce the pour2p®i APM0EB + Huotdedt PrefesrBasarerP PF Bt 8BR1AF a8 ¢ VRS under

catal ytic dewaxiggrkonsiiins e %%eb)aaftee (Sﬂ?@?s”ﬁﬂtéifaﬂgréf v?lhj?—é‘n
zeolites have a gore di aneter of between 0.3 Sui t abl

i nter nedi at e poPBFGTEE stedrcrs[tespr@rf@medzeesﬁeesﬂ@mptq'/ Eeeeesbe@z%5 - 16
mor deni tg, ZSM és—zZS%éiazuZS'ﬁs%?«s mV 23t 18904139 bé%éfrr 1ﬁn§ ERb 8- 5

Anot her preferred group o ecul ar "sieves are the silica- unrnaphosphate
(SAPO) materi al Eovn iwni e axEpce] ofs amys Grepef @Médma*éaierT}eﬁam%r

described in 5 H&ébéfé %v@é’%ﬁ% @%%P&S}ahkédbﬁnué&%{rﬂat Sn HeEM;

formin the absence o G ou et a The ot ecu S|eves are
preferably usedanna@@ﬁﬁleﬂﬁﬂnVlﬁﬂImehﬂi a@@eaaéﬂeuﬁrvuplVﬁiiam$t§b$t@b¢e

70 possi bl e conbraibty B { iR Bl LB TR0 Aa Do LI R 25 and
Pt/ SAPGQ 1. Furpheslhéea¢¢mb¥nﬂtk9uﬁnﬂn§;NgVZS@uﬁbaBtéZﬁﬁrééulaﬁ/%$Mvé§fand

US A 5093373, LB A S088 3 S D s s R Retdsaidclanatog, o

suitably al so cenptibds moldiwder siEwesiandedevanibg gosghthenscave for

natural l'y example described in WO-A-9718278, US-A-5053373,
US-A-5252527 and US-A-4574043.
15 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
20 binder is preferably'a porous binder material, for
exéﬁple 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- e
25 alumina-thoria, silica-alumina-zirconia, 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,
30 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

35 a low acidity refractory oxide binder material which is



occurring (inorganic) substance, for exanple clay, silica and/or netal

oxi des. Natural occurring clays are for exanple of the nontnorillonite and
kaol i n fam Wa@e0060032120 bi nder is preferably a porous bi nd@CTHEPREGS082955f or
silica-al um na,
silica-magnesia, silica- zirconia, silica- ttloirl a, silica-beryllia,
silica-titania as well as ternary conpositions for exanple silica 25

exanpl e a refractory oxide of which exanples are: alum na,

alum na-thoria, silica- al% &3.2|rcon silica-al um_na-

si | i ca- magnesi a- Al

nesi a and

&6r QFeP;lﬂnﬁzn% 3 P ST TS arlﬁ?g‘F

SctBRFedR de

blh nder gat grl al vvtn@rsuﬁfa@wrthal by ufbf€s Of i @tk i@olﬁwm@ys@@n&l&s of
t hese inder nmaterials are silica ZII’CQnIa tltanll.l.{}adloxstg& 30 gerrramum

di oxi de, boria arf$i5aSh FOBEiERoPYr SHBYECHnT t s

Ies are

listed above. Thezé@site Mrefsaanadtbisnderai susidésadefLBiaiariqd class of
dewaxi ng cat al ysts conprise_internediate zeolite crystallites as _described

above and® 35 a |‘tvfaldiehty & Sredersry dRpyempaken fafeatugntHichYi s wWo

20061003119 PCTI EEZOO 0520 %% ext%ﬁda@éséﬂttﬁéhhrﬁdé? Ad anei B 13% e
descri bed above, wherein the surface of the alum nosjljicate zeolite

crystallites hasHeerRhAUsosd BLEEAPRCPT ngy | HaOEPTi HRAKS i3kte 2%7e0l i te
crystallites to ajsifacs dealryy Bahin ?me5U§Lﬁ¥§IEﬁﬁ91/%ﬁ”W5iﬁ4?ﬂ30029511

dealum nation treatnent is by contac

ing an extrudate of the binder and the
zeolite with an B¥RRWRS &8 Stilsabde devpybrdsrrtahrebsAg dasc

ibed in

for exanmple US- A5/ Ul Ors DA 2808028904 Laea BXRIMAGS] OFt SiM-ah| @ dawaxi ng

catal ysts as described 10 above are silica bound and deal umi nat ed Pt/ ZSM 5,

silica bound andeernd withsteed Wpipaspa2Bt/38M1 83y poHthFaRPuYE

&A%hi nat ed

Pt /ZSM 12, silicagboung anddeal/gavnabeds PtAZW22d asnd UeLXAMMIa@ descr i bed

g V- A- 200029511 and EPB 832171

Pt/25M-22 as for example described in WO-A-200029511 and

EP-B~832171.

15 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 70 bar, weight hourly space
20 velocities (WHSV) in the range of from 0. 1 to 10 kg of

o0il per litre of catalyst per hour (kg/1l/hx);, suitably
from 0.2 to 5 kg/l/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
°C at a

Q 25 varying the temperature between 315 and 375

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.

30 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

35 the dewaxing process of the present invention.

Such a



15 Catal ytic dewaxi ng conditions are known in the art and typically involve
operating tenperatures in the range of from200 to 500 C, suitably from 250
to 400 C, _hydrogen gressures in the range of from10 to 200 bar

pref er abl y WO OBB14Y 70 bar, weight hourly space 20 vel odiGYEROPS i n

the range of fromO0.1 to 10 kg of oil per litre of catalyst per hour
(kg/l/hr)-, suitably fromO0.2 to 5 kg/l/hrygnore suitably from0.5 to 3
kg/ 1/ hr and hydrogen to oil ratios in the range of from 100 to 2,000 litres

of hydrogen per Lidfe ¥dq oid -suBa23 VW ALKLNGnERS 2t SOPESAL UF £ befyeelr 315 and
375 C at a pressure of between 40- 9’0 bars, in the catalytic dewaxing step
it is possible tForegEPHACKST PrivsesEgidi Prefens theure b irum

speci fications vadyifg fFam SYid @R shBANa- HPollss L GesiO@pdd onal Iy
a noble netal guard bed rgaB/ be positioned just upstreamthe dewaxling step,

for exanpl e as all PR R pod ddedefgrensedefakengly eeorpoSuatd a
guard bed; i s advgptageous,to renove any remaini ng sul phur and especially
nitrogen conpounds present 1n the feed to 35 the dewaxi ng process of the
present invention. S&ten pATZ0UENY03ThE0 PPCT/ EP2005082EE5] trefmeytard bed

used as the pet ri o Deri Frreide Boltnel, dliFhd UES AT S 1o
described in mﬁ‘%@%g&mmmh pxmmgbdg by tn_eaabyofn@bstpblbﬂteibn,S b_y _
el erence: A1t SToBELRLILIS S IO RSB0 B SR PRl bl || o
means ofldistillati dihe efpfliwerel lof ithecpobrnabioh wedhcimg itnrddtaterf asty ng
TP 10T o LUl Bl AL BB 1 SBAR L LETEL (icaou 101y b
the entire effl uBpdrogenation 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 reduce
15 the content of aromatic compounds in the reduced pour
point product to preferably values of below 1 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
20 250 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
25 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 suiﬁably a supported
catalyst comprising a dispersed Group VIII metal.
30 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

35 amorphous refractory oxides include inorganic oxides,



on specific base oil grades after the above described fractionation. This
may be required in order to reduce 15 the content of aromatic conpounds in
t he reducedw@piioso®@iont product to preferably val ues of belpgwEP2vdsHs2086Ch a
hydrogenation is also referred to as a hydrofinishing step. This step is
suitably carried out at a tenperature betmggn 180 and 380 C, a total
pressure of between 10 to 20 250 bar and preferably above 100 bar and nore
preferably between 120 and 250 bar. The WHSV (Wi ght hourly space

vel ocity) ranges T4maG. 3luBinagsalienl pekanianr e grconigtalbpsiaper hour
(kg/l.h). Preferably@-hudregaanath 08rkged PELLRIMED #1114 D 1AM 15 %g@t or as
the catal ytic dewaxi ng 25 reactor. In such a reactor the beds ﬁ ewaxi ng
catal yst ~and hydrogema if8f BAKERYSE Af | FWoeopInRerl 95 theasacked bed on top

of each other. The hxﬁ%ﬁﬁﬁaétb9”sﬁ§E§$Y§th S&éﬁéﬂ&dhi% %gegrecatalyst
conpr|5|n% a dispersed Goup VIII netal §6 Possi bl e Group netals are
cobal t, nicckel, paldkedi-maly ﬁlenymappﬁhmnmmtwww ac,SothFaﬁﬁ’7 ngnd

catal ysts may al 0. geAmP (%@ 0ANSHRY P M—@—éﬁ?té’&d 1\?—%12953' oﬁm)yb%euma@

tungsten. Suitable carrier or support nmaterials are Tow acidity anmorphous

refractory oxi dePN-22&npHSS §fa§dlﬁﬁ§fé G%I%ﬁﬁ#kﬂﬂﬁﬁ;Rkﬁkﬁ%ﬂﬁﬂﬁgséﬁndes
i ncl ude i nor gani Ccd?’?‘éaq,%singv@a%g(ﬁ?é@g?’&&& Pg/[ﬁP B 0PI -4 such as

alumna, silica, titania, “zirconfa, boria i ca-al um na, quorlded
al umi na, f1 uori dedEngielhexd) apodi Fa4BAd (G kterianlof caksldrnedybdehunhese.

cont ai ni g catal %‘&n%sﬁ%“%@%ﬁﬁ%%t%ﬁ%@*ﬁ%o SR e 91522
M 8- 25 ( BASF), anfrdtsz4on)DRngoBPCHEEL 3(Brak Hpe-dl ( Gidfexapdy, platinum
oo e TS0 BE BRI MO o, 1
ch as KF- 330 (szgﬁm@b@g)caﬂggyggs are used. Preferred supports for
these palladium and/or platinum containing catalysts are
15 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
20 catalyst C-624 of Criterion Catalyst Company
| (Houston, TX) is aﬁ example.
After performing the catalytic pour point reducing
treatment or after the optional hydrofinishing step

fﬁﬁ hydrogen is suitably separated from the dewaxed/

(A 25 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 hydrogen recycle stream. If the content of
hydrogen sulphide is expected to be low, for example

30 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 ¥e, Ni, Co, Ag, Sn Re,

35 Mo, Cu, Pt, Pd and 2Zn. In a preferred embodiment, the



(Criterion) and HPC-601 (Engel hard). Preferably platinum containing and
nore preferably platinumand palladium containing catalysts are used.
Preferred supports for these palladium and/or platinum containing catalysts
are 15 anoMpBaMs/08311Pca- al uni na. Exanpl es of suitable sil iWE&Oﬂgf?ﬁaﬁ
carriers are disclosed in WO A-9410263. A preferred catal yst conprises an
all oy of palladiumand platinum preferahl ygupported on an anor phous
silica- alumna carrier of which the comrercially avail able 20 cat al yst

C-624 of Criteri taly, to TX) is.an I After
performng the ng a%t%: %%ul%;%?%er e?ﬁgiﬁhgﬂif reé%f rré%t %Ir?&gé?'e?h% He
gpt i ong} %d:}ol‘jlgﬂwmlpﬁimzﬁ ta]td::qgig’menits tbaigadpfgbse’paiateﬂlct raxm ddne
ewaxe ydr n a, vV
hydr ogen sul phi de %nédér ecyeg-{ ed&%%g_bseai%%%%g’%%?yt% pgu%%%gg%%grée%?%%
treatnent. Such mebesizbulnl dedeanittg fwaskxagpoe, t hechgasegenr faoy cdxea,

stream If the c nten‘tmﬂgme'hyaq{ao en eSLéiliphie(g%ri.Ssﬁf\f?%ﬁigdsé@?ggtl ow, for
exanpl e bel oW 100 ppm or’ even e1ow 20" ppm In erec € Stream
contacting sai d sateahals tdoraasin tetblleaads onkenhonghhiberefratesred.

Exanpl es of suitab het eneous. adsor.bent are._c | se | east, one
nmetal or oxide o u%ﬁ%rﬁeféfe?rl e qqzlld{lg%’bgluﬁgnggl e%?éﬁg?lf%r—%ﬁ ?ECO,
Ag, Sn Re, 35 MotofualiBhindd suildi . dircenpuef enrbdnenbbilicemt catitedd\D
2006/ 003119 PCT/ EP2005/ 052955 - .20 netal s .at.lLeast.one of.Fe, N, Co,
Q. and Zn. 10 aF RRTRORTer U R Ao Ve L Ad08: Bt oF - DI de.
The adsorbent mayibicsuppgd=ihon dnnimophasphaseppobbriapteitahian ander
to, for exanple, _increas

Sui tabl & Suphort et SFTArS EOMETIT PR BRESEABLSan CLPOT ALY B
support materi al airochid) ngnd bl vd. Meessakill(y)| o hetalt oxidd () Maay
silica, zirconiabeCfggggd gﬂéé(¥ﬁkéé”§ﬂﬁ$%rts by conventional techniqgues
known in the art. Non-limiting examples of suitable
15 supported metal and metal oxide based regenerable sulfur
adsorbents include, but are not necessarily limited to:
Co/Alp03; Co/SiCp; Co/TiOg; Co/Zr0z; Ni/Alp03; Ni/SiOp:
Ni/zr0p; Cu/Alp03; CU/8iOp; Cu/ZrOp; Fe/Alp03; Fe/SiOp;
Fe/ZrOs; Co/Cu/Als03; Co/Cu/SiOp; Ni/Cu/SiOp; Ni/Cu/ZrOs;
20 Co/Pt/Al03; Co/Pd/Si0p; Co/Sn/Rlp03; Ni/Sn/Si0jp;
Zn/Alp03, Zn0/Si0y, Co/Zn0; Mo/ZnO; WNi/ZnO; Co/Mo/Zn0O;

Ni/Mo/ZnQ; Pt/zZn0O; Pd/Zn0; Pt/Pd/ZnO. The adsorbent may
also be employed as a bulk metal oxide or as a bulk
metal, including but not necessarily limited to, a finely

25 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 reducticn. .

30 From the effluent of the pour point reducing
treatment and the optional hydrogenation treatment one or
more base o0il grades may be isolated by means of
fractionation. Base 0il products having kinematic
viscosity at 100 °C of between 2 and 10 cSt, having a



ki esel guhr, anorphous and crystalline silica-alumnas, 10 silica-magnesi as,
al um nophosphates, boria, titania, and zinc oxide. Preferred support
materi al s iwol2ogomkem na, zirconia, and silica. The net aPCEEPRIOSOEIISS

oxi de(s) may be |oaded onto these supports by conventional techniques
known in the art. Non-limting exanples of itabl e 15 supported netal and
net al oxi de based regenerable sul fur adsorbBénts include, but are not
necessarily limte Co/ A1203; Co/ Si 02 [ Ti02; Co/Zr02; N /Al1203;
Ni/Si02; Ni/Zzr oé’ogé‘%}%ﬁm L een fbﬁfﬂd‘% 5 HECKPS§ANIFEPSFBS;  Fel zr 02;

Co/Cu/A1203 Co/ QubSre?) hhdQu/ So02; pN AW Z idwedd C2HPENA12@8,; °Co/ Pd/ Si 02;
Co/ Sn/ A1203; Ni/Sn/Si02. Zpl : Si 2, Co/zZznO, M/ ZnGO N/ ZnGO,

Co/ Mo/ ZnO,  Ni / F?ﬁ@réwgzﬁﬁpﬁé&ﬁﬂ@ EH/AFYER %?ﬁgogaéé’r B&nPPRaYedt so be
enpl oyed as a bul k nehal cextést o6 gsatafilds iFetrdle bhBel BdiBJaBUpréphred
necessarily limted | eton netal, including Raney

to nel y. 25 d| ded, ske
metal s, ponder ous?® HEF§F§a£¥¥ ét%%$%1 Sﬁﬁﬁgﬁ §B n§ese PRELREABLY at ure

and pressure cong!bbeﬂﬁaﬁlueonﬁtsaalddc:wﬁ@wémeﬂm prgherabhynWebhirbgt he
ranges specified for _the cataa%% our poi nt, reduction. 30 Fromthe
effluent of the pour THSi AP°Ye ?q* SRt lasdn ReisaPLynglnd

hydrogenation treaknmgpathape 611 fr@fearbmcﬁﬁtaw ades simY sheni #olaged by
means of fractlonatlon Base oi| products haV|ng kinematic viscosity at

100 C of between (3TEhd 1OLESt SNGIRE R 5 MG LRTGAFE31 PILPCPFEP2005/ 052955 21

volatiliiy of beu@ﬁafgrﬁeﬂ é:li@(é‘x@&ofé’ﬁf% datECoih4Q T8¥}riandta pour point
of between -20 and -60 (according to M D 97) nay advant a @eously be

obt ai ned. The coﬁPEﬁPlﬁFlﬁﬁ?aF??%sa$rWQ?R?tﬁ%ﬂ%Qﬁ Pé &sOpr Epgr8l-%5 i s
preferably betwegng7bwapds8ecikfeanto ¥ By 2 ¥hel 888 Uhaoo 90 wt % and

re preferably higher than_ 80 wt% The ahove- descrlbe baae 0|I can
suitably find viscosity classification, wherein x is
or 60 may be advantageously made using this base oil.

15 It has been found that lubricant formulations can be
prepared with the base oils obtainable by the process of
the current invention without the need to add high
contents of additional ester or aromatic co-base oils.
Preferably less than 15 wt% and more preferably less than

20 10 wt% of such ester or aromatic co-base oil 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

(  | 25 applications the end-users do not necessarily reguire
base o0ils 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

30 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

35 blend. The present invention solves this problem, wherein



use as base oil for an Automatic Transm ssion Fluids (ATF), notor engine
oils, electrical oils or 10 transfornmer oils and refrigerator oils.

| ubricant _formul ations such as notor engine oils of the O¥x and SWx
speci fi cat VR 2YEBHM ng to the SAE J-300 viscosity classiRGRBRIOGHIS2Her ei n
x is 20, 30, 40, 50 or 60 may be advantageously made using thi's base oil.
15 It has been found that |ubricant formud atgd eans can be prepared with the
base oils obtainable by the process of the current invention w thout the

need to add hig e +ef n

Preferably Iessh&{ h;tﬁ{gw Wt © %%a%%%%%ragﬁ % ﬁirg?ess@%aé%#%ﬁﬁﬁof such
ester or aromati%l - AR erpares bﬁé’éégt thEnSB@‘éfhfi%ﬂl e katiohisty Bired

Fi scher- Tropsch PIAcesy rtOTR! LERs tBSH BEIPIpaint SadePisedGa) QAT

away fromthe end-users of the base as al so been
certain 25 appl i&zan cheattreolevs desivedofred vbieksdees ynotedrave thawetoi | s

whi choper at e o B0 Sonap i, BRIREEPRESRarbYelIopid ¥ et s
bl endi ng with nebfainediethered hfor exkapdenthenpatrobeun p@azaﬁadwsfaﬁw N
have to take pl aagﬁa@gl}r{ & 1S So I oRALALE! BnaCOHL Wl 14510 BRI o'

al ways the case m ner a "en onenis are near
the end users. Mg Explieredtalpoveesschrbl madkagedon@mﬁwﬂ sdinefark ¢t have

the right volati ViSC SI t [ ed e The
pr esent |nventloinéés01?{\?;8(;'12!5thl?-ls%l )élfee(r?ﬁr%\%hg Oﬁg%qgojb O%%tﬂ(gi ng

PCT/ EP2(05/ 052958 rive?P femtd tnfm shéppiee ltocaheonemhbte dbscatetbn ofwom paraffin
base oils are pre ed h VI t eci fied, yal at nd | scqsity and

i n addition pour pé’o%%‘n ld lo Vi g’cors;l*%td;% 'Cr'f ex‘:f K ag%e%ho%e%smﬁ{ecil \?D %é -
whi ch does not hawesdret r;aeicet‘ssalalret lsén.@pledngensaqdabthgrplcmq;mticiuesuam a
process is

use of the same vessel. This is advantageous because

efficient use of shipping capacity between the two

15 locations is thus achieved.

The base oil as obtained according to the above
process has improved seal swell capabilities as compared
to base oils which are made exclusively from & Fischer-
Tropsch derived feed. This makes the base oil

20 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,

25 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

30 transmissions of the belt and torocidal type are preferred

transmission oil applications. Another preferred use of

the base o0il as obtained by the present process are as
part of a hydraulic fluid composition. Bydraulic fluids
are well known applications and are for example described

35 in Lubricants and related products, Dieter Klamann,



obt ai ned wherein for exanple the petroleumderived feed is obtained from
one |l ocation and the base oils obtained by the present process are narketed
in many di f fvep ewseodiocati ons. I n a preferred enbodi nent thecratmoedsasresio
derived feed is shipped to the renote |ocation from another |ocation and
part of the base oils as nade by the presi_eglt3 process are shipped to said

ot her location nmaking use of the sane vessél™. This is advantageous because
ef ficient use of _shi_ppi gﬁj capacity between the two 15 |ocations is thus

achi eved. The basédidd &3e¥8€ai Regehccor Bt nESBY I 2 L2 2¥rocess has

i mproved seal swelagaapahiil.id,i gagas sompased atprdase ot hsaMirchnar ga3mde
exclusively froma Fischer- Tropsc¢h derived feed. This nmakes the base oil 20
particul arly applQicapiSe FofYGEaULACant bFot I IR i o sGosd tYARRERHt i ve

transm ssion gearaPidesHi®edh! 1.KPOVRRPH! AkALIONStAN ARG arpke
described in Lubricants and_rel ated, products, D eter Kl amann, Verl ag
6.

Cheni e, Basel, 1994masmy Yesizgoghenie, BhrepterldBé 6lSBYS Jradds 269822

Preferred gear oidnAd aatis0Bs phGe BRAGSETRElcEferdt HWMESIiMProved
applications, and light and  heavy duty diesel transm ssion applications.

Aut onotive trandifssidd appitresei sRRLEFabbeRs tand ndifuartdmaadupddatives

change variety asowld w@edLant is[ils!ﬁuébﬁi%a@ii:f&h@_af@ ddANYNRHiQAP 16l rhhe
belt and toroidal type are preferred ransm ssion oil applications. Another
preferred use of théhekiddebprraenobaarfedh biis HF frasdeMnoylesdss aadeols

part of gphydraulddnddail knewTRAgE! heNforlekatbi L didddse i Blhaka@Wn
applications and ‘are for exanpl & described 35 in Lubricants and rel ated

products, Dieter HafanaRse WOCE006£003%d Ot PCIP EPYD HOBEIBPN-- 23 Verl ag

Cheni e, Basel, 1%&%@%13-527-26022-6, Chapter 11.9, pages 307-330. A
prieferred use of oil is in hydraulic oils requiring a high
vi'scosity index 12.7 weight parts 6f a wide boiling dewaxed and

hydrofinishéd oil having the properties as listed in
15 Table 3 was mixed with 87.3 weight parts of a Shell
MDS waxy Raffinate having the properties listed in
Table 1. The wide boiling dewaxed and hydrofinished
oil was prepared by catalytic dewaxing of a bottoms
fraction of a fuels hydrocracker followed by a
20 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
(o . with a Shell MDS waxy Raffinate (No. 1) having the
( 25 properties listed in Table 1.



as described in Lubricants and rel ated products, D eter 5 Kl amann, Verl ag
Chem e, Basel, 1984 | SBN 3-527-26022-6, Chapter 11.9.5, page 320. The
content of the inmproved base oil in these applications and the opt i onal
additives W®?2 nE%‘é%l in such conpositions are easily deriRGHERO0pYP52935ne
skill ed person based on his or hers know edge and on 10 general- know edge as
for exanple disclosed the general referengq book referred to in this
paragraph. Exanple 1 12.7 weight parts of a wide boiling dewaxed and
hydr of i ni shed oiq; Jjaving the properties as listed in 15 Table 3 was m xed
with 87.3 weight Darts,of a _Shell MDS waxy Raffinate having the properties
listed in Tabl ¢ FeedThe wi de boi l|iWideermikeichgand hydr 8hehl shig®l  oijl was
prepared by catal ytic dewaxi ng of &p nms fraction o% a. fuels
hydr ocracker followed by a 20 hydrofinising step ¢n the &vaxed eflf | uent .
The hydrocracker in turn was feqg @qwaxw$auuh1d|s il RaEfimdta mrjeral crude
feed. This blend of APl Goup Il qu ré) 4 m xed wth a Shelll MDS waxy
Raffinate (No. 1) having the 25 per T |ste in TabTe 1. WO

2006/ 003119 PCTAEP2005/ 052955 - zmilTabIe 1 Feed|W de boiling Shgll MS

g!gigag.ygﬁy Pg rﬁﬂﬁ%ﬁy( !5 45 Nt Pdden (pp 27{4c 1 Squh&Pz?gg%mb
8 < 2 Kinemati¢ Pour point (°C) -24 45
Nitrogen {ppmw) <1 <1
Sulphur (ppmw) B < 2
Kinematic
viscosity at
100 °¢C 4.679 5.098
Initial boiling
point {IBP) °C 137 362
IBP-3%0 °C
(wt%) 20.6 2.3
390-520 °C
(wt%) 67.9 B8.4
520 .C - FBP
(wt%) 11.5 9.3
Final boiling
peint (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.



viscosity at 100 C 4.679 5.098 Initial boiling point (IBP) C 137 362
IBP-390 C (9% 20.6 2.3 390-520 C (% 67.9 88.4 520;C- FBP (wt% 11.5
9.3 Final lwbbkoessgopesnt (FBP) C 600 573 Wax content (W % Nor/Eee0s2062956* )
(*) as neasured after solvent dewaxing at -27 C. The above bl end was
contacted with a dewaxi ng catalyst consi st 'bgg_of 0.7 % platinum 25 wt%
ZSM 12 and a silica binder. The dewaxi ng conditions were 40 bar hydrogen,

VWHSV = 1 kg/l.h, and hydr oge as_yrat f 5 700 Ni/kg feed, The experi nent
was carried out at t omdigglfae?gﬁ?u?%{ac?foﬁ’efmég‘,e%éw@ﬁ?eﬁ?lc VO
2006/ 003119 PCT/ ER2QG200D28%Een- 4856 abd oM d e afdd uesll adfed Fe-otheWankAg St ep
a base oil boilin et ween, 400,and 47 was_.i sol ated from., ower . and

hi gher boi li ng de‘gh g eth"&'rQLéPa BFOC?IH? fr inr?lché’f H 55 SFERTENR

bl ended feed. Theragodd paiknbnwWakeShidfddd fdwl Kimengidur Wosedsivhy at 100 C
was 4,059_cSt an th%

fraction fas analy<ed u:%ﬁéoghégP%ng§x¥§?§%ﬁﬁ%ﬂ%&E§¥ﬁgﬁgpié%:gTBﬁ%a%Q#ﬁ
(napht heni c conpeadshecvikensitnp Ihdds WEAXI1F%®E afhe YinPposiRAbRBbfaphis
i so-paraffins is 10 measured b he fol |l ow n rreftﬁggld. AAn o_tclt‘]ler, net hod
resulting in the é&ﬁElPBsﬁFFsa\H/ﬁ;Yﬁ? ou%’é‘%stg’(f °B’£§'@y t§chndghtte i s
first separated intoThepeialotpadsBfig)(naphthenic compounds) content in
this mixture of cyclo-, normal and isc-paraffins is
10 measured by the following method. Any other method
resulting in the same results may also be used. The base
oil sample is first separated into a polar (arcmatic)
( phase and a non-polar (saturates} phase by making use of
a quantitative high performance liquid chromatography
15 (HPLC) method IP368/01, wherein as mobile phase pentane
is used instead of hexane as the method states. The
saturates and aromatic fractions are then analyzed using
a Finnigan MAT90 mass spectrometer equipped with a Field
desorption/Field Ionisation (FD/FI) interface, wherein FI
20 {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
i to achieve such a soft ionization technique are a source
(- 25 temperature of 30 °C, an extraction voltage of 5kV, an
) emitter current of SmA and a probe temperature ramp of
40 °C to 400 °C (20 °C/min)
The type classification of compourids in mass
spectrometry is determined by the characteristic ions
30 formed and i1s 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



phase and a non-pol ar (saturates) phase by making use of a quantitative
hi gh performance |iquid chromatography 15 (HPLC) nethod |1 P368/ 01, wherein as
nobi | e pha e is used instead of hexane as the neth st at es.  The
sat urates ﬁ%gg‘}%@ﬁ&ﬂ?c fractions are then anal yzed using %CQﬂFWﬁ%%%\%TQO
mass spectroneter equipped with a Field desorption/Field lonisation (FD Fl)
interface, wherein FI 20 (a "soft" ionisatkén-technique) is used for the
guantitative determ nation of hydrocarbon types in terns of carbon nunber
and hydrogen defhsiieRcyhefl shiteSstpaehismd By bagee aidsdItactdOorhelblss
instrument conditions to achieve such a soft ionizatiaon technique are a
source 25 tenperRSHEoBELss @reaRrexeTsRd i Wb GOTE ISk $OTEN T N t t er

current of S5mA anply poobavhenaBlat Bfen e A& it 40@,C3e238 C nin) The
type cl assificat)jon of conpounds in nass spectronet rﬁ/ is _determ ned by the

characteristic R0 BRgknPF1¥Rd MededtPrml $3L i a AP P2z tRunber”. Thi's

is gives by thegeiglidle kAeMbdat ofe oyl 0sad RN SRACIERIrocaHEINHZ.
Because the saturates phase is anal yse separately fromthe aromatic phase

h d
it is possible t{PEI&El fhSe FRE2EBNPRHRCEI2E HELIFHT Fh PURALSPRISAEAT f i ns

WO 2006/ 003119 RETAER2QQR4952855and 2BondeVéHtr ¢4@ SHE, St oi chiometry. The
results of the nass spectroneter are processed usinqﬁ;onnercial sof twar e

(poly 32; avail abl e Bo%orkhsi basg Ahal {¥aekien oBUTY T5ta6d P 2p9 ve,

Modesto, Calif. fAPSIEQ Pk lfea dBEEE MRS Ediod Sl BdyY SrdY RAMAQRE LT each
hydrocarbon type and the average nol ecul ar weight and pol ydi spersity of

the sat dfat es artPigrbridis @doveaterbpiqueor Thh P HaR bt |caEdtiesh Hoil i ng

bet ween 400 and sﬂl&%cp%%aqtftiaisoedsabeyenéﬁetwﬁm@scé&iéﬁhrvwssadgqr maed 10
usi ng the above techni que. The base oil consisted of 83 wt % paraffins, 16

Wt % napht heni ¢ GRAHFIURPIPAVEIE -t %
Example 2
30 ml of the base 0il as obtained in Example 1 and an

15 2 mm thickness size elastomer strip (nitrile rubber NBR)
submersed in said oil was kept for 168 hours at 100 °C.
After 168 hours the average volume and hardness was
measured and compared to its initial values. See Table 2
for results.

20 Comparative Example A

Example 2 was repeated except that instead of the
base o0il of Example 1 a base o0il was used which was
exclusively obtained from a hydroisomerised and
catalytically dewaxed Fischer-Tropsch wax. The pour

25 point, viscosity and viscosity index of this oil was as
the o0il of Example 1. The base oil consisted of 922 wt% of
paraffins. See Table 2 for results.



pol ar conpounds. Exanple 2 30 ml of the base oil as obtained in Exanple 1
and an 15 2 mmthickness size elastoner strip (nitrile rubber NER)

subner sed i rwoabe/08119was kept for 168 hours at 100 C.  Af t peT/kBBoedesoss t he
average vol une and hardness was nmneasured and conpared to its initial

val ues. See Table 2 for results. 20 Conpar %t-?I ve Exanple A Exanple 2 was
repeat ed except that instead of the base oil of Exanple 1 a base oil was
used whi ch was ﬁg&)USlvely obt ai ned froma hydroi somerised and

catal ytically de B scher - Tropsch wax. The pour 25 point, viscosity and

viscosity index {of this ol s as the|exbmpleERd I@pﬁaﬂm age oil
consi sted of 92 twt9%-of—paraf-fins %%mﬁgzuigL_LesuLLs*_MILzﬁ06/003119
PCT/ EP2005/ 052955V eFR9erap) of Eni&ﬁﬁble »VeBhPar at i V& B 2%Aver age Qnitia
0.8274 0.8122 \aidinmme( 9/ cnB (@ y 0.8p34 0.8343 | (g/cnB) Changeg % 3.1 2.7
Average Initial* 84 83 hardnesSs Final 81 81 Change %-3.6 -2.0{(*) as
measured by BS9Q3: Part A16: 1 4180 1817019854 The| #e8343s in Tahl e 2 show
that the base oijl of Exanple 1 has inpfoved seal jswell capabilitlies.
Exanpl e 3 A partjly dewaxed A § 'f@? )Trochh derivedf feed was 5 priepared by
contacting a WaX\ycHaalfe nate fged (No. Z) 3.1 2.7
Average Initial¥* B4 83
hardness
Final 81 81
: Change % -3.6 -2.0
( (*) as measured by BS903:Part A16:1987/IS0 1817-1985

The results in Table 2 show that the base cil of
Example 1 has improved seal swell capabilities.
Example 3
A partly dewaxed Fischer-Tropsch derived feed was
5 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/l.h,
(e 10 and a hydrogen gas rate of 750 N1l/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
15 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.



having the properties as listed in Table 3 wth the

in Exanple 1 at "first' dewaxing conditions. The first' dewaxing
condi tions Wﬁre 40 bar hydrogen, 306 C reactor tenperature, VWHSVY = 1.6
kg/l . h, 10 aooémﬂf/ld?ogen gas rate of 750 NI/ kg feed. The RGETERDRY05 2335

dewaxi ng catal yst used

7

anal ysed as reported in Table 3. 88.5 weight parts of the partly dewaxed

Fi scher- Tropsch feed was bl ended with 11 28wei ght parts of a w de

boi

l'ing

dewaxed and hydrofini shed oil-having the 15 properties as |listed in Table 3.
The difference iTaylauirs point of the partly dewaxed Fischer-Tropsch feed and

the Wde boili ngW
5/ 052955

2006/ 003119 PCT/
dewaxe Raffi nat
Ql-2 Density (
Ni trogen <1 <1
6.99 4.6

- BXYTabl p WIERBOVRIGS W Fanidiv Ayapardt | y
e M neral Fischgrrrizdadenwaked angheaapsch feedihydeeti ni ghed
. 784 0.863 0.B14 D20/ 4)| Pour point +42 -15 -9 (g)
1 (ppmy) Sul phur €2 33 <p d @teat iTEoRFCEcd8rEy| 5. 12
hydrofinished
0il-2
Density
0.784 0.863 0.814
(D20/4)
Pour point
+42 -15 -9
(°c)
Nitrogen
<1 <1 <1
(ppmw)
Sulphur
<2 33 <2
(ppraw)
Kinematic
viscosity 5.12 6.99 4.6
at 100 °C
Initial
boiling
356 341 203
point (IBP)
°C
IBP-390 °C
6 8.8 J1.3
(wt%)
390-520 °C
82 85.2 78.3
(wt%)
520 °C -
12 6 10.4
FBP (wt%)
Final
boiling
565 559 565
point (FBP)
°C
Wax
18.2(*) No wax Not analysed
content {(wt%)

(*)

as measured after solvent dewaxing at -27

°c.



at 100 C Initial boiling 356 341 203 point (IBP) CI1BP-390 C6 8.8 11.3
(Mm% 390-520 C 82 85.2 78.3 (wm% 520 C 12 6 10.4 FBP (W% Final
boi | i ng 565V83806488119 hoint (FBP) C Wax content(wt % 18. 21%6:’5!1*3 *HERNot
anal ysed (*) as neasured after solvent dewaxing at -27 C. WO 2006/ 003119
PCT/ EP2005/ 052955 29 The bl ended feed as 3# epared above was contacted with
t he dewaxi ng catal yst used in Exanple 1. The "second' dewaxing conditions

were 40 bar hydrogermthe3 18 dndeeinGeed akeppepatdtcabWiSWas & H8/da kitand a
hydrogen gas rate 5, of 500 NI/Ié% f%ed. Er oméhe e fljge of . t he l'f‘v‘:‘e;cond
Ye X d

devaxi ng step, the® JOFEHE 47 altrgnt B3BPafn Th 3°SAM d of 42
wt % as cal cul at eflewsxire adriditiansSkelre WDSpaexyydRedén nades atal waddee W de

boi ling M neral é§¥§3¥% éggi %%SQYQIQt%Qiﬁg?f_g{légdog g?'égbé% gas rate
5 of 500 Nl/kg feed.
From the effluent of the second dewaxing step, the
400 and 470 °C fraction was obtained with a yield of
42 wt% as calculated on the original Shell MDS waxy
Raffinate and on the Wide boiling Mineral dewaxed and
10 hydrofinished 0il-2 of Table 3.
The pour point of fraction boiling above 50 °C was
-30 °C, the cloud peoint was -24 °C, the Kinematic

( viscosity at 100 °C was 4.103 cSt.



The pour point of fraction boiling above 50 C was -30 C, the cloud point
was -24 C, the Kinematic viscosity at 10D C was 4.103 cSt. 1 30 - CLAIMS

1. Process to prepare an iso-paraffinic base oil by subjecting a m xture of
(i) a petroleumderived feed having a pour point below -5 C an aromatic
content of between O and 20 wt* and a naphthenic conpound content of 5
between 15 and 90 wt% and (ii) a Fisehé&f-dropsch derived feed to a

catal ytic pour point reducing treatnment and wherein the content of the
petrol eum derived feed (i) in the mxture is between 5 and 50 wt % 2.
Process according to claim1, wherein the content of 10 sul phur in the

m xed feed to the pour point reduci@ﬂ%&!ﬂﬁatnent is below 50 ppm and the
content of nitrogen in the mxed feed to the pour point reducing treatnent
is below 10 ppm 3. Process according to any one of clainms 1-2, wherein 15
the petroleum derived feed has a saturates content of greater than 98 m % a
viscosity index of between 80 and 150 and a sulghur content. of bel ow 0. 001

W% 4. Process akcoPdPfigss dcaRyerdie gm dsarReratiinighiae’ (Pik R¥ petrol eum

derived feed has fasnRc-ebhgi Ned xtird ¢F 0G9SS pPrdini@ MeRgvey udyoi ni shing
step performed at a hydrogen pressure of %rgater than 100 bars. 5. Process
N

according to any MAYENGf acPAPOLry bedast &0 Ct nat FEeB=b¢ FONR4r B§enat ed
after perforni ng §iGeBAUD afDiZ0t wt B RO nbpREAIRIY coupbudddontBar cont ent of

25 aromatics is below 1 w% 6. Process according to gng one of clainms 1-5,
wherein the cat AN pdurdYoiPAt Wb dRd gt r B IASHTT S P Raigrived
dewaxi ng process feddf @pnededtalyhiec BFRseReenef rédudingat yod tre@tpeh8i Ng a G oup
VI-Il netal and an . . S
2 wherein the cantent of the petroleum derived feed (i} in
( the mixture is between 5 and 50 wt$.
2. Process according to claim 1, wherein the content of
10 sulphur in the mixed feed to the pour point reducing
treatment is below 50 ppm and the content of nitrogen in
the mixed feed to the pour point reducing treatment is
below 10 ppm.
3. Process according to any one of ¢laims 1-2, wherein
15 the petroleum derived feed has & saturates content of
greater than 98 wt% a wviscosity 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 é process
20 involving a hydrofinishing step performed at a hydrogen
(. pressure of greater than 100 bars.
5. Process according to any one of claims 1~4, whermin
the base oil is hydrogenated after performing the pour
point reducing treatment such that the content of
25 promaticse is below 1 wth,
6. Process according to any one of ¢laims 1-5, wherein
thé catalytic pour point reducing trestment is a
catalytic dewaxing process performed in the presence of a

catalyst comprising a Group VIII metal and an



31 internedi ate pore size zeolite having pore dianeter between 0.35 and
0.8 nm and a binder. 7. Process according to any one of clains 1-6, wherein
the difference in pour point of the Fischer.-Tropsch 5 derived feed and the
petroleum derived feed is less then 40 C. 9. Process according to claim?7,
wherein the difference in pour point of the Fischer-Tropsch derived feed
and the petroleumderived feed is |esslthan 20 C. 10 9. Process according
to any one of clainms 1-8, wherein after performng the catalytic pour point
reducing treatnent hydrogen is separated fromthe dewaxed effluent,
contacted with aliR&psp 0BeT G @RELike hamingepsre dismeteng hydr ogen

sul phi de and rec‘g}gltgge,; Q. 135 $84 b C‘B\%ﬂl yrahgteﬁ% 4RQi nt reducing treatnment.
erern

10. Process according to claim, eterogeneous adsorbent is
zi nc oxide. 11. ﬁrocEEEFQﬁ@ceﬁ@ﬁ#ﬁ}neotanynxnﬂaaobfcbkmzma 1~%Q, wiesiai n  t he

Fi scher - Tropsch @ggddifié¥@héénﬁﬁ;QMrzgoﬁxgt §3gEEiE§HQrJ%f§L é%ereln t he

Fi scher-Tropsch product. . Process accor ing to C

hydr oi soner i sed Rps&ed fﬁﬁépéw fhecgetsobdmideadvedy fapands béss hendrol | owi ng
steps: (a) hydrogpaeki ng/ hydroi sonerisating a Fischer-Tropsch 25 product,
(b) separating by neans of distillation the product of step (a) into one or
nmore gas oil fraéti OfEPCHEe BCIATHES tootlaimy 7Fi whteinTtdpseht tardnced f eed.

13. Process accoaﬁllsw ?o‘ih@'é@ khe WOELRLALIBSEh S 3P dE ARRPN R OduCt

used as feed in st iS a product wherein e wel ght io of gonpounds
havi ng at | east B@trQﬁeWWDﬁérﬁﬁﬂbéﬁeét%ﬁslﬁﬁﬁjt@éﬁﬁ@hn&b havi ng at |east 30

carbon ahgns in the grig3eheraddcdiRenl €5 ConkScAtc38ms 1-8, wherein
after performing the catalytic pour point reducing
( treatment hydrogen is separated from the dewaxed
x efflusnt, contacted with a heterogenecus adsorbent
sclective for removing hydrogen sulphide and recycled to
15 said catalytic pour point reducing treatment.
10. Process according to claim 39, wherein the
heterogenecus adsorbent 1s zinc oxide.
11. Process according to any one of cleims 1-10, wherein
the Fischer-Txopsch feed is obtained by
20 hydsoisomerisation of a Fischer-Tropsch product.
12. Process according to claim 11, wherein the
hydroisomerised Fischer~Tropsch feed is obtained by means
of the followlng steps: '
{a) hydrocracking/hydroisomerisating a Fischer-Tropsch
25 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-
30 Tropsch product used as faed in step (2} is a product

wherein the weight ratio of compounds having at least &0

por more carbon atoms and compounds having at least

30 cacbon atoms in the Pischer-Tropsch predust is at



| east 0.4 and wherein at |east 30 wt& of conpounds in the Fischer-Tzopsch
product have at |east 30 carbon atons. 14. Use of the base oil as obtained
by the process according any one of clainms 1-13 in a gear oil 5
application. 15. Use of the base oil as obtained by the process according
any one of clains 1713 in a hydraulic ggl application.

least 0.4 and wherein at least 30 wth of compounds in the
Fischer-Tropsch product have at least 30 carbon atoms.
14. Use of the base oil as obtained by the process
according any one of claims 1-13 in a gear oil

5 application.
15. Use of the base vil as cobtained by the process
sccording any one of claims 1~13 in a hydraulic ocil

application.



