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LUBRI CATI NG BASE O L The invention relates to a process for preparing a

| ubricati ngthti#es3si | from a hydrocarbon feed sel ected fromg-1Sysho/i®ing C

wax. In the Fischer-Tropsch process a synthesis-gas 5 (COtH2) nmade, e.g.,
fromnatural gas, is converted over a catalyst, e.g., a ruthenium iron or
cobalt catalyst, to forma w de range of products inclusive of gaseous and

l'i qui d hydrocarbons, angROXEESNFOES ,PREFARI NG MElUBRITATING Rer @ fd L, wax
whi ch does not contain the sul phur, nitrogen 10 or netals inpurities

normal Iy found in crude oil. It is generally known that base oils can be

obtai ned by catal ytitel lynwearwesh i pe1ahes Hscheprdeopschoyay raphak igd,
from such process. EP-A-776959 describes a process to prepare a base”ol
15 havi ng a vi sco&PEiGatddg Bage opllsiron pokydpecaiber feedcserecseNoack

volatility of 8.8%dRy aeiHihetf\e Rage o0il was prepared by first
subjecting a synthetic wax, also referred to as a Fischer-Tropsch wax, to
a hydroi someri sati odnsttdye Hurshepehropseiherfoeess om 2¥nbbekinggabove 390

C of the £f fl uent e o-_ i sonmegisat] p.is catalytically dewaxed

using a fi li ca- écﬁgfé}uﬂ%&’- dee?jijfn' I?\%?@dﬁ%fég %g'al %/%t(.:_gnﬁ%; 5%085559 a

describes a proce&&atlczys;tr,er@.r@. A &)aﬁetﬁéxhiura,avwgnaoa@%l&bmtnt:a%lyf%Q,Ctacf'd
a

a VI of 159 by first 25 hydrolsonerisation of the 390 C+ fraction 0
Fi scher- TropschiR&R folWisie F 3y9Q oP§epFodenkki Haclwst ve 5884828eduscrhbes a

process in “hiChl%dﬂfﬂ”ﬁyerEéEEGHsYﬂénﬁso§§ééﬁa§89iegﬁﬁdatﬁoﬁmally solid
hydr ot r eat ment step
paraffin wax which does not contain the sulphur, nitrogen
10 or metals impurities normally found in crude oil. It is
generally known that base o0ils can be obtained by
catalytically converting the Fischer-Tropsch wax obtained
from such process.
EP-A-776959 describes a processrto prepare a base o0il
15 having a viscosity index (VI) of 151, a pour point of
-27 °C and a Noack volatility of 8.8% by weight. The base
0il was prepared by first subjecting a synthetic wax,
also referred to as a Fischer-Tropsch wax, to a
hydroisomerisation step. Subsequently the fraction
20 boiling above 390 °C of the effluent of the hydro-
isomerisation step is catalytically dewaxed using a
silica-bound surface-dealuminated ZSM-23 catalyst.
US-A-50582998 describes a process to prepare a base oil
having a pour point of -20 °C and a VI of 159 by first
25 hydroisomerisation of the 390 °C+ fraction of a Fischer-
Tropsch wax followed by solvent dewaxing.
US-A-~5834522 describes a process in which a Fischer-
Tropsch wax is first subjected to a hydrotreatment step
in which unsaturated and/or oxygeﬁéted products present
30 in the Fischer-Tropsch wax are removed. The hydrotreated

product having a T10vol% of 258 °C and a T90vol% of



i n which unsaturated and/ or oxygenated products:present. 30 in the 21 JAN 200
ki scher-Tropsch wax are renoved..- The hydrotreated product -having a T10vol %
of 258 C and a T90vol %of T - r 21 JAN 7004 2 17..09.-. 2001. 493 Cis - -
subsequent |y subjected to a hydroi sonerisation step and finally sol vent .
dewaxed. The resulting base oil had a VI _of 142 and a.pour point Y} 081 B
EP- A- 668342 describes the preparation of 4 Base oil 5 froma

Fi scher-Tropsch wax, in which first the Fischer- Tropsch wax is subje

to a hydrotreh?dngCsiepsihsagient lposiubyretedatioon biydrodskomey ieet iren he

hydr ot r eat ed ffluent_is hsequently ,subjecteq . to a hydrocracking/,
hydroisoneris%f?%nagaeBlPS?Fgmégfgﬁn% BSUF&ESPn&thIFE &G Oithe
pour point regagt honIsbepiaanahe appbhier pednky ofeapy ot sol vent dewaxing,

catalytic dewaxing or isonerisation dewaxing, also referred to as
i sodewaxi ng. US- AEE8R266834dsdeFpribesntart prgrarBtionepfTropsce dibl wax by

first esubject} t he i ri.sat hQ .ep.fallowed
catal?ticjdemgggﬁgg E%%é?%?ﬁgrpég?ﬁe%gggeéﬁfW@%@Po%EFﬁé %ﬂﬁ&%ﬁﬁéﬁ%?%ation
step is to prorvogechbaag dsl subjtbtedogdocal thyidrew eaenerd istep An which

di sadvant age of the abogve described prqocesses is 20 that a multiple of
reaction steplCat8CPEFasaEdoRoO8bLERRK e GHNHS hdde Mvdratarated The

object of thecPreagAt isnLeRbbalieht 1y SERlRAILERSS Wi A ppse of !

products having a high viscosity In an ow pour “poi nt
US- A- 5362378 diydrbaseseaisatisnep tppodedsdwedpimpar @owr hasintoi | starting
fromyg Fi scher. Tropseh deLbyerine’ st 0inURLSE oot st raL e, L1
. performed by means of solvent dewaxing, catalytic
dewaxing or isomerisation dewaxing, also referred to as
isodewaxing.
U5~A-5882505 describes converting a Fischer-Tropsch
15 wax by first subjecting the wax to a hydroisomerisation
step followed by catalytic dewaxing. According to the
specification the hydroisomerisation step is to provide
base oils with good cold flow properties.
A disadvantage of- the above described processes is
20 ..that a multiple of reaction steps are required to obtain
the final base o0il product. The object of the present
invention is a simple process which yields base oil
products having a high viscosity index and a loﬁ pour
point.
25 US~A-5362378 discloses a one step process to prepare
a base oil starting from a Fischer-Tropsch derived
feedstock. Example 1 illustrates the conversion of
Fischer-Tropsch wax using a Pt/zeolite beta catalyst. At
high converéion_a base 0il could be obtained which did
30 - not require additional dewaxing (col. 9, lines 33-38).

The. base oil yield calculated as the fraction boiling

above 343 °C was 38 wt% on feed. The viscosity index (VI)
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Fi scher- Tropsch wax using a Pt/zeolite beta catalyst. Al . high conversion a

base o0il coul d ‘be obtained which did 30 not required additional .dewaxing
(col. 9, lines 33-38). The. base oil yield calculated as the fracti,gn
boi-It ng above 343 C was 38 wt %.on feed. The-viscosjty index (V) A@%hﬁk&;wg
SHEET 2 1 JAN 2004 - -2a of the-base-oil yas 151 and a-pour point was -17.7.
C (0 F). A disadvantage of the one step ocess of US-A-5362378 is that
the yield is low and the pour point 5 relatively high. There is a desire
to prepare suth Hesebasesoipreiwrbbl yahdvangoar pwént| eser -pgur poi nt, at

hi gher yields. This object is achieved by the follow ng process. Process
for preparing“h°ﬁﬁbricating base oil by 10 contacting a synthetic waxes,

whi ch wax i s obtaj ned i scher-.Tropsch process and has not been
subj ected to a %%d?%?%%%%??gééi% ?p%a$ﬂ§n§£eﬁdPﬁoﬁeﬁatagyst conposi tion
conpr|5|ngaﬂUS£ﬁ§$362BYdrQgeﬂﬁétoﬂhQOYDQMQnEs 164@abHA B8kCPour point

alumnosilicate zeolite crystallites of the 15 MIWtype and a | ow acidity
refradtory oxiekabivaby hidherTherehiehai desdgentoabrgpairee suchalwseana. |t

has been foungd. {hat I ey - S x..can _be _converted to a base oi
product havi %%%be?#gﬁ?giﬁ/&ﬂ;[%éﬁzgge% Y554 PRAPF 0PPATS38 A 3
PCT/ EPOO/ 071 Migiepeyieddsin one hydroconversion step instead of a

hydr oi someri sati on steg fol | oned b%,a demaxin% st ep.
This object is achieved by the following process.

Process for preparing a lubricating base oil by
10 contacting a synthetic waxes, which wax is obtained by a
Fischer-Tropsch process and has not been subjected to a
hydreoisomerisation treatment, with a catalyst composition
comprising at least a hydrogenation component,
dealuminated aluminosilicate zeolite crystallites of the
15 MTW type and a low acidity refractory oxide binder
material which is esséntially free of alumina.
It has been found that the Fischer-Tropsch wax can be

converted to a base o0il product having excellent
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Excel | ent properties are for exanple a pour point below -27 C and a2\l JAf 2004
above 140. 5 For the purpose of this description the synthetic wax is the
fracti on beoloiog3sbove 350 C of a product obtained by a Fi pchapadidapsch
process. The synthetic wax wll also be refe3red to as the Fischer-Tropsch
wax. The product directly obtained by the Fischer-Tropsch process 10 will

be referred to gﬁxa—bgsr'éaagh% TrRP$SA R QAU r s MIE s £ 48T B &1CEq | S MRde to

boi li ng points I'ing point ranges the boiling point at atnospheric
pressure is neahydr?ﬁheOﬁesah@mmpshﬁP ieod Yre dirby i tdewadond | gePoi nt

15 of above 350 n | i | Of X
preferably at Ieg)s{f:egg %9 g‘%% I%% op%‘%:% ep’%:éo CEES coérvlgfflggls%{/\ﬁt}ﬁégf)?
gas to a Fi scheFQTrGpsahdpraoductofcarlqmvsllr@gaseous and liquid

hydr ocar b and a Fischer-Tropsch nt hesi s s |s

pr epar ed gy gasi fi cakf’ﬁn%b‘? A 6’?5 t%/l yar ocar }%Q g%%a%){%ﬁd‘é"}ax
known conditionsisThge E&&Qﬁ@bﬁﬂhﬁﬁﬂﬂhqnaﬁbm& m@@s momfcmnpamduthe

sul phur, nitrogen or [ | es ormally found i nrcrude

| . .
known to cont ai n%ﬁéf’ec’t ?’é(clé of?ffff‘rb%’r'oc%%s ?133¥ﬁ€5?5ﬁc bl

conpounds and oxwgqqagqs@om@m@gﬁ\ s adl ewélorssclk@fenﬁepscﬁl dakydese
etc. Anethod to prepare a Fischer--Tropsch product is fo

|
described in t hePISEHCE SERITHSH Ealmedy. tlT‘FleFF?%IE‘FIEr{‘WBT)gBhSﬁPS&?ﬁ

i ncl udi ng ot he ey 1T 3Q have pagd a%lbrue&tﬁﬂsépea-hy@lpg&neptaaﬂ&tpr ABRSS
step in order to lower the content of these unsaturated or oxygenated

products. These cefsowns rey RadsdR befebtrd vBPiBRS ?n‘éeP‘PéFh“EaPSHEtS
used in further ,do %”t%nﬁéﬁﬁg@rﬁofﬁttﬁ'ﬁ E{:ﬁsgﬁﬁeﬂepﬁﬁéssﬁ%uﬁk In a

35 hydrotreat ment p cess step fogen i1s reacted with t
meant.

The Fischer-Tropsch wax has an initial boiling point
15 of above 350 °C. The congealing point of the Fischer-
Tropsch wax is preferably at least 50 °C.
The Fischer-Tropsch process converts synthesis gas to
a Fischer-~Tropsch product comprising gaseous and liquid
hydrocarbons and a Fischer-Tropsch wax. Synthesis gas is
20 suitably prepared by gasification of natural gas, a
hydrocarbon fuel or coal under known conditions. The
Fischer-Tropsch product does not contain the sulphur,
nitrogen or metal impurities normally found in crude oil,
but is known to contain water, trace metals and a number
25 of unsaturated compounds and oxygenate compounds such as
alcohols, ketones,. aldehydes, etc. A method to prepare a
Fischer-Tropsch. product is for example described in the
afore mentioned EP-A-668342.
The Fischer-Tropsch product, including the wax, may
30 have been subjected to a hydrotreatment process step in
order to lower the content of these unsaturated or
oxygenated products. These compounds may cause a
deactivation of certain catalysts used in further

downstream treatment of the Fischer-Tropsch product. In a

35 hydrotreatment process step hydrogen is reacted with the




2 1 JAN 2004 WO 01/07538 - 4 PCT/EPO0/ 07178 feed in the presence of A1 JAN 200
hydr otreat nent catal yst. An exanples of such a hydrotreating step is

descri bed WRHMABR af ore nentioned US-A-5834522 and EP- A- 668343/mpohioiisst De
understood that no or no substantial hydroisanmerisation 5 and/or cracking

as illustrated in the above cited prior art takes place during such a

hydrotreating st@isd Fok tHe »PHERRSES¢f At hi cification supstantjally
no hydrocracki ng or hydroi Sberi Sati 82 ﬁsngéf?%g‘&a@net%atca XSt hafin 100

preferably | ess 84/ 586 of shehf rabydontiBaofinghethged shaidd g vd@ven 31, £

in % by weight isr,,GONY fraetl oi ling belg 70 C._If present,

t he hydrotreating St ep %f?ggégt % %aﬁ%?ggggrfﬁpn&f gr"iG %tqc?'t he- must be

fractionation ofundersisedierhalropsob poodubbthAtaad hiyelaalscHOPSSL: VX
ower boiling fractions can be

and | owerg 15 boi] | fractipns. These.| _

processed5 into véaﬂdqu%b ecf)?ggh%?saﬁylgﬁﬁaﬁrﬁ?‘ﬁéeé% hgs abewemsiiteddr hosone
of the above refaertr echites ppibhte @atingSsubh & RyEESLLRd rarROd BN Iﬂ;rtﬁlhse
invention only the anount_of the Fischer-Tropsch wax is rénoved fromtfhe

20 Fi scher - Tr op&CH BFStuce £t Hat S i SPRetaza2téopr ephesantipdilyationg base
oi|'s. The remi hiyareardcRing 6x Fh9ahsi sofe PRSERIBROGUC Ll Gluling e,
remai ni ng part Qf the _ Fischer-Tropsch wax 1s sent to a hydroiso rlsa'?lon
step as defined&oVd@ThkOhr ceteisTahly bpsai hbanabs, 26 ff taet iforstteicbrand

into valugbl e | erercRoitddg byelindractionsyof & £xapmle naphipa. kerosine
and gas oil fractions. Any |ower %m I ng y-prodhcts ahd orgfaﬁc&ﬁverted
Fi scher - Tr opsch SR@¥egtiied neel & nfréet tan abyilingehalbng370 °C.
If present, the hydrotreating step will be typically
performed prior to the fractionation of the Fischer-
Tropsch product into a Fischer-Tropsch wax and lower
15 boiling fractions. These lower boiling fractions can be
processed into valuable products by known processes as
exemplified in some of the above referred to publi-
cations. In a preferred embodiment of this invention only
the amount of the Fischer-Tropsch wax is removed from the
20 Fischer-Tropsch product that is needed to prepare
lubricating base oils. The remaining part of the Fischer-
Tropsch product including the remaining part of the
Fischer-Tropsch wax is sent to a hydroisomerisation step
as defined above. The products thus obtained are
25 fractionated and into valuable lower boiling fuel
fractions, for example naphtha, kerosine and gas oil
fractions.
Any lower boiling by-products and/or unconverted
Fischer-Tropsch wax obtained in the catalytic dewaxing
30 process according to the invention can suitable be routed
to either the hydrocisomerisation step or to the
fractionator means here above described to further
increase the overall yield to lower beiling fuel

fractions.



30 process according to the invention can suitabl'e Be Touted to eit ek JAMS
hydr oi soneri sation step or to the fractionator neans here above descri bed
to further increase the overall yield to |lower boiling fuel fractions. 2
1-JAN 7004 - 5 5 10 15 20 25 The invention.is also.directed to a process

to- prepare a-lubricating base oil as desg{ibed above by perform ng at.

| east the follow ng steps: (a) preparing & Fischer-Tropsch product by neans
of a Fischer-Tropsch process starting (b) optionally hydrotreating the in
order to reduce tBBeafpusntdon dnygdsat dd reaidetttsy o Prosmsw dto ng a

Fi scher-Trops rQpsc r.Qduct. obt ai ned .i.n step from synt.hesi as,
Fi scher-Tr opsggeg-rgg%u%t Hu%ﬁg'é:ta&;lé’tge 285d Qe &% cffﬁst%rgﬁ%(ﬁmv? or (a),
(d) "catal yti cpdeaxinigd ke Riesghethl dRaawisyg afcdysli ng to the process of

t he present invention thereby obtaining the lubricating base oil product.
Preferred enbd@d) nBEePaginghé IiSrdedeIaopsad mendust byt eneparafitafrom t he

gregc[)iragg | on 284 skREkude HRAIRINS s ISt U Gl | AN RRldALG L ugls product s
(b) optionally hydrotreating the Fischer-Tropsch product
in order to reduce the amount of unsaturated and
oxygenated products,

(c) separating a Fischer-Tropsch wax from the Fischer-
10 Tropsch product obtained in step (b)'or {a),
(d} catalytic dewaxing the Fischer-Tropsch wax according
to the process of the present invention thereby obtaining
the lubricating base oil product.
Preferred embodiments of the above described process
15 are apparent from the description and include embodiments
in which lower boiling fuel products are prepared next to
the lubricating base oil product. The lower boiling fuels
are prepared starting from the Fischer-Tropsch product
from which all or part of .the Fischer-Tropsch wax has
20 been separated from in step (c), which are subjected to
an optional hydrotreating step (step (e)) followed by a
" hydroisomerisation step (step (f}) and a fractionation
step (qg). -
The catalyst composition used in the present
25 invention.cdmprises a hydrogenation component, a surface
dealuminated aluminosilicate zeolite crystallites of the
MTW type and a low acidity refractory oxide binder

material which is essentially free of alumina.
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The TUBricating base oi I product. The Tower bottTny-tuets—are preparkd JAN 200i
starting fromthe Fischer-Tropsch product fromwhich all or part of-the

Fi scher-Tropsch wax has been separated frominstep (c), which are

subjected to an optional hydrotreating step (step (e)) followed by a

hydr oi sonmeri sation step (step (f)) and a fractionati.on step (g). The

catal yst conposition used in the present 6invention conprises a

hydr ogenati on conponent, a surface dealum nated alum nosilicate zeolite

crystallites of tAeplMMitypeasadfenhawnst dat yobaf hagéopy1oprdauitnder
material which is essentially free of alum na. AMENDED SHEET 2 1 JAN 2004 6
Appl i cants haRA! fRRRrepared vaem pasetalysprdguvsedcannbaipiagar ed when a

catalyst is Lﬁs‘ﬁj—f?ntﬁié‘f@ﬂab%ﬁ%éﬁhl?éﬁ&@ﬁ.ﬁgl¥ §§M 12 0aying 5 J ow

cristobalite contamnation, re preferably“confarning 'ess'than 5 wt % 5
cri stobal it e.cdbsaminat bonpl yjoZS\ptaferyblgl coheaiaiag leed ahaebtRiwebl e
by créstallising a sggthesi tur ' uding a source_of silicon, a

S n X I ncl i
sour c@ of aIdﬁ%ﬁ?ﬂ? lt%ouweg¥oPr8%8§?PiHs?Sgﬁazaﬁrﬁﬁﬁéﬁﬂé@ﬁﬁwiﬁqng agent
having the foldaying gepgiahpier BY ar{BLRZMIMLY 105 %ﬁg@F@ ¥t faihi ch
R1-R6 are organic groups, X is a ~bival ent aryP group an IS a anton. It
has been founthclhaingSi seuregspdl sillasohaviangomrcedocea lumistiahal id e

content can be prepared in_a.relatively short ¢rystallisation period with
this process. Rh" %d? i8n8P%1?§Sad93ﬁtéﬁeOFaaPﬁ§¥d§ﬁ&FFlEHy Nt tes can be

Boent. 15 pre OB adatRERERYP, RoR=2e Ly B R AR T i hyar oxi ce.
The jources 0ﬁ+§4k5ﬁ6?¥2§|§ﬁiﬁhﬁﬁh R1-R® are organic groups, X is a
bivalent aryl group and Y is a anion. It has been found
that ZSM-12 crystallites having a reduced cristobalite
content can be prepared in a relatively short
crystallisation period with this process. An additional
15 advantage is that small crystallites can be prepared in a
practical manner by this synthesis method. The directing
agent is preferably hexa-N-methyl-N,N'-p~xylylen-di-
ammonium dihydrqxide. The sources of silicon, aluminium
and cations and the synthesis conditions can be those
20 conveﬁtionally applied in the field of preparing
aluminosilicate zeolite crystallites. Examples of
possible cations aré alkaline-earth ions like calcium,
rubidium, sodium of which sodium is most preferred.
Examples of silicon sources are fumed silica and silica
25 sol. Examples of aluminium sources are aluminium

hydroxide, aluminium isopropoxide (as obtainable from
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and cations and the synthesis conditions can be those 20 conventi onal gJAN 2004
applied in the field of preparing alumnosilicate zeolite crystallit%®es.
Exanpl es | bl e cations are alkaline-earth ions |ike cal cium

rubi di um q&s%g?%%of whi ch sodiumis nost pgeggr ed. Exanpl BSTEPMYTS: on
sources are funed silica and silica 25 sol. anpl es of al um ni um sour ces
are al um nium hydroxide, alum njumigsopropoxide (as obtainable from
AVENDED SHEET 283 dFAmo@nab $doym 3slumina pey/ kpog/ prefsrabdyi an) Can€e

sodi um al um nat e. I s, preferably. an CZ-C6. al kyl group of ich methyl is
nost preferred. gﬁl rgelfoeu%’r acféi@*T%laem?Bh&%Miz%SsgeBFgﬁgrﬁﬁ i'ng the =MW
framework topol ogy imhemeaniferils 4 ansdoft@epbutes a5zeB8ehudesaGiigb rae
described in GBgﬁthO 9735 ﬁ\%l | osiJicate MIWas described in Y. X ZzZhi, A
Tuel, Y. Bentadri f;?‘?&'edo CEHRPEIyebt iPRaNE 2, TH3E £1958) of REOIAESS as
described in EPiAAUES CHIBtR-a% afesesihédedn tR-EP289863%19, TPZ-12 as
described in US-A-4557919 and 10 VS-12 as described in K _M Reddy, |I.
Moudr akovski an§3A: O%ifé"ﬁt,e Mot deReribefein CofmuAniiod4, Teed: (1994)

The crystal liteysi zrrfadie alddidoshiésatre Zegbbl ecaBY1be 83ghighgas 100
mcron. Preferably small crystallites are used in order to achieve an

optinum 15 cat afyitilc @dt ias tdes Pridred abn yERTHsPAPPP: eBhefarBerst Hancribed
mcron and mor e iRl einahles AR |z LA SLELAD,EHC; 8- T0878] 8CLLGR

I
lower limt is suitably 0.1 mcron. The dewaxing catalyst conposition uUsed
in the pPesent VHrddess desxrxidigd i beska MowReddyit §-r¥bndraboyséxi ded20:.

binder material gayi.Gh | & e<SR ] By, [ r@fef’ ALHALAR 1994, 1491 (1994)
The crystallite size of the aluminosilicate zeolite
may be as high as 100 micron. Preferably small
crystallites are used in order to achieve an optimum
15 catalytic activity. Preferably crystallites smaller than
10 micron and more preferably smaller than 1 micron are
used. The practical lower limit is suitably 0.1 micron.
The dewaxing catalyst composition used in the present
process also comprises a low acidity refractory oxide
20 binder material which is essentially free of alumina.
Examples are low acidity refractory oxides such as
silica, zirconia, titanium dioxide, germanium dioxide,
boria and mixtures of two or more of these. The most
preferred binder is silica. The weight ratio of the
25 molecular sieve and the binder can be anywhere between
5:95 and 95:5. Lower zeolite content may in some cases be
advantageous for achieving a highef'selectivity. A higher
zeolite content is to be preferred when a higher activity
is desired.
30 The dealumination of the aluminosilicate zeolite
o results ina reductien—of the-number of slumina—moieties ——--
present in the zeolite and hence in a reduction of the
mole percentage of alumina. The expression "alumina

moiety” as used in this connection refers to an




Exanples are low acidity refractory oxides such as silica, zirconia,Z1 JAN 004
t.itani um d{v% de,. germani um di oxi de, boria and m xtures of two or nore of
‘these. The f°753}§ref erred binder is silica. The wei ght ratiPCTEPODIRE]1TBS

mol ecul ar sieve and the binder can be anywhefe between 5.95 and 95: 5.

Lower zeolite content may in sone- cases be advantageous for achieving a

hi gher sel ecti vidy20A hnjhewhiz@oliist pacenb@nthies fr@nkaidielsr nate Weimd ro-
higher activity is desired. 30 The deal um nation of the alum nosilicate
zeolite results $hlkcaedueepdatef the-nwhideh dhsalbewma mmimidestedessat in

the zeolite and HepcEhP Biﬁafdi.gﬁtsi 01 +f gli__lgﬁrt ﬁlgli% %}r?éget_t.a e of alum na.

The expression "alumna noie as use s Cco ety 88 an 21
JAN 2004 WO 01/ 0¥6B8ca 8SiPET/, ERO0OLOR1TRaAeROIkuRIft tWa Gl ung mas i) DEathe
frarremorl;iof the alum no- _silicate zeolite, i.e. which has been

i ncor por at ed vi 228¢bva® enTh8i BalRgPeRreRtagrepforilgaing @ressntsuch the

silica (SiQ2), ismddendsRIEWREK oF &@%eﬁhgﬁheei}nkidcatse th zsgtoe'eécfegﬁ%;efgsngg oe

percentage of alumi na present in the —al uninosilicate zeol i

t he percentage dtolem|aE2R32081prEMhari ke tbet hetadt aumbenrbert afolred esf of

oxi des constituting the alumnosilicate zeolite (prior to dealum nation)
or nodified nol €S SFRRBLLERFERI18N Bl URLREEIdAFatEr @oeldflg twmior 'to

surface of the zelidmicaysball bkemoddkeeachstbiyghy dgalum nated. A
sel ective surface dealum nation results in a reduction of the nunber of

surface dtid sit¥2miratiedlite crystallites, whilst 15 not affecting the
internal structure A dherZ8PLi tBe surface of the zeolite crystallites

are selectively dealuminated. A selective surface
dealumination results in a reduction of the number of
surface acid sites of the zeolite crystallites, whilst

15 not affecting the internal structure of the zeolite
crystallites.

Dealumination can be attained by methods known in the
art. Particularly useful methods are those, wherein the
dealumination selectively occurs, or anyhow is claimed to

20 occur selectively, at the surface of the crystallites of
the molecular sieve. Examples of dealumination processes
are described in the afore mentioned WO-A-9641849.

Preferably dealumination is performed by a process in
which the zeolite is contacted with an aqueous solution

25 of a fluocrosilicate salt wherein the fluorosilicate salt
is represented by the formula:
{A) 2/bS8iFg
wherein ‘A’ is a metallic or non-metallic cation other

than H+ having the valence ‘b’. Examples of cations ‘b’
30 are alkylammonium, NH4%, Mg*t, Li*, Na*, K, Batt, cdt+,
Cut, cat*, cs+, Fe*tt, cott, Pb*t, Mnt*, Rb*, Agt, srtt,

T1*, and 2n**. Preferably ‘A’ is the ammonium cation. The
zeolite material may be contacted with the fluorosilicate

salt at a pH of suitably between 3 and 7. Such a



crystal lites. Deal um nation can be attained by methods known in the agtl. JAN 2004
Particularly useful methods are those, wherein the deal uni nation

‘sel ectivelwo@eptzg, Oor anyhow is claimed to 20 occur sel ectivel at the
surface of the crystallites of the nolecular sieve. Exanpl 0/07178

deal umi nation processes are described in the afore mentioned W-A-9641849.
Preferably dealum nation is performed by a process in which the zeolite is
contacted with an aqueous solution 25 ofa fluorosilicate salt wherein the
fluorosilicate salt is represented by the fornmula: (A)2/bSiF6 wherein A

is a metallic dRlygHnasign beocess obs ofdierexdrpae Hie S2avubeg tihe val ence 'b' .

Ex I f 0 N Na+, K+,
Baizp g§+2 Cgﬁt@ﬂ%1§@19§ #h @égy%%ﬁgqplu r%%&ﬂgntRﬂg akﬁg Sr++, TI+,

and Zn++. Pr efr@rfﬁlﬂr)?d Ko ps’ t‘—h@ P&iﬁmmﬂmam .on. The zeolite material may
be contacted wi thghhe LLue | t. at a i tably between 3
and 7. Such a 2 1 JANC2004§'$€) %?%57%3‘781 B EBeGA %éy Péepaéé?‘u%’natlon
pr oces? i s f of i&RAnPrErydiegi bl almmlln&s,&l!i]:‘éib%zeo]ﬁheedeathntﬂat I on
treatment is alin@er aharsgdst @x&dlt u%'ej%fcttf egt ent . Thedgﬁt al yst

conposition is preferably prepare REr &R
al um nosi | i caF@a}é‘B‘PF‘?éth'ﬁrﬁiénermrndmef&rzrdbiubsequeﬂsI yreabphest iag t he

extrudate to aesdgabgeﬂ Qg{,{,gn 1 T8N [ rablLy the. AHS treat nent as
descri bed above. has been fouﬁ%t hatena%c’:ﬁﬁgrgggédanrré%‘ﬁ’éﬁ?%% strength

of the catal yE‘FCEQPl’-EE&t Btrengih stihddielGalhdyspr epairadate cos dbistga fred hi s
sequen®e of SkAPS. prIﬁSrQHdé@&?ﬂﬁtdgoro@ﬂﬁgnggﬁug%éagkys Sgprises at
The hydrogenation component suitably comprlses at
least one Group VIB metal component and/or at least one
Group VIII metal component. Group VIB metal components
include tungsten, molybdenum and/or chromium as sulphide,

15 oxide and/or in elemental form. If présént, a Group VIB
metal component is suitably present in an amount of from
1l to 35% by weight, more suitably from 5 to 30% by
weight, calculated as element and based on total weight
of support, i.e. modified molecular sieve plus binder.

20 Group VIII metal components include those components
based on both noble and non-noble metals. Particularly
suitable Group VIII metal components, accordingly, are
palladium, platinum, nickel and/or cobalt in sulphidiec,
oxidic and/or elemental form. Nickel and/or cobalt, if

25 - pbresent at all, may be present in an amount in the range
of from 1 to 25% by weight, preferably 2 to 15% by
weight, calculated as element and based on total weight
of support. The total amount platinum or palladium will
suitably not exceed 10% by weight calculated as element

30 and based on total weight of support, and preferably is

tnthe range of from 0.1 Tto 5.0% by weight, more
preferably from 0.2 to 3.0% by weight. If both platinum
and palladium are present, the weight ratio of platinum
to palladium may vary within wide limits, but suitably is

35 in the range of from 0.05 to 10, more suitably 0.1 to 5.



'I east one Goup VIB netal corrponent' and/or at |east one Goup VIII ?AN 2004
.conponent. Group VIB netal conponents include tungsten, nolybdenum dnd/or

‘chrom um a¥OMf0p53Bde, 15 oxide and/or in elenental form |f f@ 1,%
Goup VIB netal conponent is suitably present in an anount "0 to
35% by weight, nore suitably from5 to 30% by weight, calculated as

el enent and based on total weight of support, i.e. nodified nolecular
sieve plus binder. 20 Goup VIII netal conponents include those conponents

based on bot hcpeb d.non-noble netals. Particularly suitable Goup VIII
metal conponents, li%?%r%?%ﬁl%? PahAding ARd /M atm letinumi ekekhand/ or

cobalt in sul pufidégenatkonli comperianit ef amiae fiydn Mk d/or, cobalt,
if 25 presen;,hg]tlmgﬂ fnéo ma%eoc? resent il’\le ﬁc{;‘mﬂéﬁ? F%E?Egr?gnbg of
from1 to 25% by vier ght T hrkd ef y£°‘2 the Pep\hydusigghetioal cul ated as

el ement and bag®RbIEANtt OtEhe iRy Qdgernit iBH RYrponBae Qt @Pi@&ﬂ?fgtag' aLi num or
at ed fe%ent

. . . 0, i
P Sacer on 5, S (AL SO LRt LRy e fimioaies o
preferably fr%#ﬁmiﬁpﬂii#hdﬂ%tanMﬂﬂHNCrybEabQﬁheE!B&iEHQ&nE¥E£$E4+§§gyn1are
present, the wei gpﬁttarl%.o e atinum  to palladi um may vary wthif w de
linits, but suitably i’s 3537 THE% RJELSF PPERAH10S tempexatmxes suitably
0.1 to 5. 2 I1-IRANIGeY qﬂ)ﬂmrolmrmsm 500 PE:I/ EﬁegéQZQfﬁ £AR1 95 S o
STCPL Sl RS TBRl MR R e R S e s
hydrobgnatiOﬁmm bar, preferably from 15 to 100 bar, more preferably
from 15 to 65 bar, weight hourly Space velocities (WHSV)
in the range of from 0.1 to 10 kg of o0il per litre of
catalyst per hour (kg/l/hr), preferably from 0.2 to
9 kg/l1/hr, more preferably from 0.5 to 3 kg/l/hr'and
15 hydrogen to o0il ratiocs in the range of from 100 to
2,000 litres of hydrogen per litre of oil.
The invention will be illustrated by the following
non-limiting examples.
Example 1
20 Synthesis of ZSM-12 (crystals between 15-20 pm) :

‘The synthesis was performed with a 250 ml autoclave,
which was properly cleaned before the experiments. A
starting gel with a Si/Al ratio of 60. The chemical
composition of the system was:

25 1.0 NaOH : 1.0Q(OH), : 0.166 AL(OH)3 : 10 8i0y : 600 Hy0

where Q is hexa—N-methyl—N,N'—p-xylylen-di—ammonium
{C14H2gN3) . The crystallisation was performed at 190 °C

for 34 hours. The XRD analysis showed that a pure well-

crystallised product 1s synthesised. HNo other crystalline
30 phases were observed. The chemical analysis of the

crystals showed a Si/Al of 62. SEM micrographs revealed




conmponent - The hydrogenati on conponent is suitably added 5 to the cafdl JaNt7004
extrudate conprising the dealum nated alumnosilicate zeolite crystallites

by known M@hHITg8®es. Catal ytic dewaxing involve operating pefReb@dsES I N
the range of from 200 to 500 C, preferably from250 to 400 C, hydrogen
pressures in the range of from10 to 10 200 bar, preferably from 15 to 100
bar, nore preferably from15 to 65 bar, i ght hourly space velocities
(WHSV) in the range of fromO0.1 to 10 kg of oil per litre of catalyst per
hour (kg/l/hr ferably from0O 2 to 5 kg/l/hr, more preferably fromo0.5
to 3 kg/l/hr {ﬁr*?é‘ 1§’ Eyd?oéaﬁ THYDF LT af 13520 i e angngheofc—Rrém 106re o

2,000 litres obthydedgen per litre of oil. The invention will be

i |l ustrated bﬁ obLlowing non-limting exanples. Examle 1 20 Synthesis
of ZSM 12 (cr xpl lL Etween 15-20 pm): The synthesis was perforned with a

250 m autocl ave, Thahsghthasa.spr@mema/lrdlemllzetg?,gtgmg RXperiiENts. A
starting gel rati o of 60 The chem ca conposition of the
syst em was: Z%%?B%aéﬂ%o C’ic-}i) YEW AYEeRP3moreodense. (tisHo H20
where Qis hemomneoﬁytemmate ma@ldémaﬁedammnhaﬁhtﬁgﬂr9H§8M The
crystallisatigp. E'Eijs for. 34 hours. The XRD anal ysis
showed that a pur %%Igézy sb? |se§jﬁjr 8dtbt TRSPeGht hestRedsiNgE Dt her
crystalline 3901r9has‘es were Oiserdietkd Hhe o hee eabramabygé;s ofnd he crystals

showed a Si/ALhefi ggl Q SHLvealed 2 1 JAN 2U 4 WO 01/07538
PCT/ EPO0/ 07178 - ﬁ%@éc\%ﬁ{/ %‘arge &S $€41 ¥2F15-20- pm al ong the c-axis)

were obt ai ned.
10 1.0 NaOH : 0.75 R : 0.166 Al(OH)3 : 10 Si0p : 420 Hy0

where R is hexa-N-methyl-N,N'-p-xylylen-di-ammonium
dihydroxide. The crystallisation was performed at 190 °C
for 34 hours. The XRD analysis showed that a.pure well~
crystallised product is synthesised. SEM micrographs

15 revealed crystal size to be about 1-2 pm along the
c-axis. The zeolite crYstallises as individual crystals
which do not make complex aggregates. The chemical

analysis of the small crystals showed a Si/Al ratio of
47.

20 Example 3

Preparation of the finished catalyst

A dealuminated, silica bound ZSM-12 catalyst (10 wt%
dealuminated ZSM-12, 90 wt% silica binder) was prepared
according to the following procedure. ZSM-12 crystallites

25 as obtained in Example 1 were extruded with a silica
binder (10% by weight of ZSM-12, 90% by weight of silica
binder). The extrudates were dried at 120 °C. A solution

of (NH4)2SiFg (45 ml of 0.019 N solution per gram of

25M-12 crystallites) was poured onto the extrudates. The
30 mixture was then heated at 100 °C under reflux for 17 h

With gentle stirring above the extrudates. After

filtration, the extrudates were washed twice with




Exanpl e 2 The synthesis of smaller ZSM 12 crystals were al'so 5 per fog g 700,

To make the starting systemnore dense, the anount of tenplate was

decreased. In addition, 5 wt% as-synthesised ZSM 12 seeds, with respect to
the silica content, were introduced into the startinng gel. The chem cal .
conposition of the gel was : 10 1-0 NaQH §50.75 R 0.-166 Al (OH)3 : 10 Six2...
. 420 H20 where R is hexa-N-nethyl-N, N -p-xylyl en-di -anmoni um di hydr oxi de.
The crystalli Lon s._performed at 190,C. for 34 haours. The, XRD anal ysi s
showed t hat aé%%égl W% -wagﬁfétg?llfegeéo r GdFOMTSs 3y desiC &d diwgn

m crographs lbalevgabedogr yshalirsi &€ ugpbeabout 1-2 |amalong the c-axis.

The zeolite crystallises as individual crystals which do not nmake conpl ex
aggregates. The cHRBefi E8BHs ahipyBRd ektrhdagmalWasc iypiraignatieahed tth Sirt Al

rati o of 47. I Prepar at i f the finished catalyst

deal umi nat ed, a%ﬁ?%g%gﬁh‘g?@&% %3&%"?}& § %W%e g’é@ﬁﬂﬁ%‘f};&f echA}Z]SWﬁ?L?, 90
W % sid i ca bibgeayywag fArepaued agcaondiny taad helfallio n@ Magesuse.

ZSM 12 crystallites 25 _as obtained in Exanple 1 were .extruded with a silica
bi nder (10% byPQei Ght dhezSwtedyssonasy apdiigiates by Igesuctionicrs . thae
extrudates we : | C ti ( 291 F6 (45 m of 0.019 N
sol ution per ?g%&éﬁﬁz%hd%:ogr ?&égl%%ﬁ%es m?agjfpolllz&ﬁgclil/?n St He extrudat es.
The 30 m xtutempasathge kdat3dd C X Q dmiers r aHencdnrl dimd catabygent!e

stirring above the, extrydates. After filtration, the-extrudates were washed
twice with Zlcﬁﬂﬁriﬁ’@ﬁ{-%'i]% %é’eiw&i'igé’gd RlatPPriest 9brthe hours at 120C and

then 1p ' dealuminated, silica-bound ZSM-12.
Example 4
A Fischer-Tropsch wax which has been subjected to a
hydrotreatment in order to reduce the oxygen content to
below 500 ppmw as molecular oxygen, but which has not
15 been subjected to a hydroisomerisation treatment having

the properties as listed in Table I:

Table 1

[Initial Boiling Point | 337 °C
10 wt% point ' 432 °C
50 wt% point 483 °b
90 wt% point ~}1529 °cC
Final Boiling Point 575 °C

was contacted in the presence of hydrogen with the
catalyst as obtained in Example 3 at an outlet pressure
of 40 bar, a temperature of 388 °C, a WHSV of 1.0 kg/l.hr
20 and a hydrogen gas rate of 700 Nl/kg. Gaseous components
were separated from the effluent by vacuum flashing at a
cutting temperature of 330 °C. The properties of the

obtained lubricating base oil product and the yield of

the catalytic dewaxing are given Table 2.

"AMENDED SHEET




with an aqueous sol ution of ~platinumtetranine hydroxide followed 5 by
drying (2 hours at 120 C) and calcining (2 hours at 300 C). The catal%gtAszL
was-activated by reduction of .the platinumunder a hydrogen rate of & _
1/hr at a tenperature of 350 C for 2 hours..The resulting catalyst . .
conprised 0.7% by wei ght Pt supported onl2Be-10 deal uni nated, silica-bound
ZSM12. Exanple 4 A Fischer-Tropsch wax whi ch has been subjected to a

hydr ot r eat merExampbedBr to reduce the oxygen content to bel ow 500 ppnw as
nmol ecul ar oxygen,_but which has not 15 been subjected to a

hydr oi someri sat i dFRFRAENEnY2RatPRELeAcoREOPEr Lhas Adel dewaging Tabl e-|:
Table 1 Initi ~BPLL] kN 7o PRI C % paoint 4B3 C 90
wtt point 529 %é??§§?£%§?|ﬁﬁg Egﬁnt§§é9%y@§% ggﬁ%é%%@ﬁg?% ﬁ%éegP sence of
hydrogen with the catalyst as obtained in Exanple 3 at an outl et pressure
of 40 bar, a tenperature of 388 C, a WHSV of 1.0 kg/ 1. hr 20 and a hydrogen
gas rate of 700 NI /kg. CGaseous conponents were separated fromthe effluent
by vacuum flashing at a cutting tenperature of 390 C. The properties of
the obtained lubricating base oil product and the yield:of the catalytic
dewaxi ng are given Table 2. AVENDED SHEET 2 1 JAN 2004 - 12a Exanple 5

.- AMENDED SHEET




Exanpl e 4 was repeated except that the dewaxing tenperature was 390 @ N 2004
‘t-he hydrogen gas rate of AMENDED SHEET 2 1 JAN 2004 WD 01/07538 - 13

PCT/ EPOO/ Owb/fi076¥8 NI / kg was used. The properties of the Obt@h‘momn "

| ubricating base oil product and the yield of the catalytic dewaxindg are
given Table 2. Table 2 product propertiesExanple 4Exanple 5 yield

cal cul ated on feed (W% 4536 viscosity at 40 C (cSt)21.5221.14 viscosity at
.100 C (cSt)4.8324.724 VI 154149 Pour Poilst ~(+/--1 C)-20-32 Exanple 6 5
Exanple 5 was repeated at 345 Cwith a dealum nated silica bound ZSM 12
catal yst (10 vit%h dadkanivast ageZsMihe, prowent Mossidf dhebiobdaihedwher ei n t he
ZSM 12 cryst alilipt-gs epRiepar ed cli I n,." Verifl synt hesi s of
zeolitic material s" ?%\\%%PURESEZQ%%BE??S%%Q%S&%}E- g'lff.\iaq'ﬁef %gecryst allite

si ze range waSBetwEds devasdngnarahelvemtTdbist 2vas further prepared as
described in Exanple 3. The yield as calculated on feed was 45 w % The
viscosity at 40 C was 20.67 cSt. The viscosity at 100 C was 4,593 cSt. The
VI was 143 and2Ph& Pour Poi nt (10 was 15 -32 C. The above results

_ - . N . NP,
or ebar €0 11 AP on Y o R SCar i g 1 rom B ETETReA | ORAER W whi ch has
not been subj pdréd colgudpdesi sontresatwow) st epis 36

viscosity at 40 °C ({(cSt) 21.52 21.14

viscosity at 100 °C (cSt) 4,832 4.724

Vi 154 149

Pour -Point (+/-1 °C) -20 =32

Example 6

5 Example 5 was repeated at 345 °C with a dealuminated

silica bound 2ZSM-12 catalyst (10 wt% dealuminated 2SM-12,
90 wt% silica binder), wherein the ZSM-12 crystallites
were prepared as described in “Verified synthesis of
zeolitic materials”, volume 22 (1998), pages 644-645. The
10 crystallite size range was between 10-100 nm. The
catalyst was further prepared as described in Example 3.
The yield as calculated on feed was 45 wt%. The viscosity
at 40 °C was 20.67 cSt. The viscosity at 100 °C was
4,593 cSt. The VI was 143 and the Pour Point (t 1 °C) was
15 -32 °C.
The above results illustrate that good quality
lubricating base o0il products can be prepared in a high
yield by starting from a Fischer-Tropsch wax which has

not been subjected to a hydroisomerisation step.




2 1 JAN 2004 EPO - DG 1 20 5 5552 PCT NEWC L Al MS 1. Process fok1 JAN 00
preparing a lubricating base oil by contacting a synthetic waxes, which

wax is obtained by a Fischer-Tropsch process and has not been subjected to
a _ hydroi somerisation treatment, with a catalyst cogpeslp®n 5 conprising

at |l east a hydrogenation conponent, dealum nated al'unmrnosilicate zeolite
crystallites of the MWtype and a low acidity refractoréaoxide bi nder

material which is essentially free of alumna. 2. Hr"bc@!&s %r%g ngge,
claim1, wherein the 10 hydrogenation conponent is platinu -3 Ss
according to any one of clainms 1-2, wherein the |ow aity bi nder is
silica. 4. Process according to qpe cl. ai -3, WwHerein the

alum nosilicate zeolite crystalHﬂ£§r+#—giéiﬁﬁﬂ£§§é§ -15 contains |ess
than' 5 wt%of :.a cristobalite inmpurity. 5. Process according to claim4,

wherein alumnosilicate zeolite crystallites is of the MIWtype is

obt ai nabl e by 1.crfdogassiiny #repaaidy @ divbrdcating bdisey cd sy ce of
silicon, a so ) nd . f cati an 0 .an or.ganic
directing agelrﬂoqﬁ:e?(\ﬁtnigwh@er%%hdﬁlﬁg%agﬁeesgalﬁ %gir nmu al% dObzcalneCP bc’ly a
( RLR2R3NH- - X- NFsRARERG) M psoh \phicdte Rl -REl drass ooty dideh @ubiesctef i15o da

L i S e R
cryst apl | tes Qj‘omﬁﬂ%i\{[@vg_ﬁ/pﬁé@g@ @Mﬁf@br@t:‘&ﬁ{‘t@&ﬁ [JMLfihe zeolite
crystallites with an aqueous solution of a fluorosilicate AVENDED SHEET 2 1
JAN 2004 dealuminated aluminosilicate zeolite crystallites of the
MTW type and a low acidity refractory oxide binder
material which is essentially free of alumina.
2. Process according to claim 1, wherein the
10 hydrogenation component is platinum.
3. Process according to any one of claims l-é, wherein
the low acidity binder is silica.
4. Process according to any one of claims 1-3, wherein
the aluminosilicate zeolite crystalliteé of the MIW type
15 - contains less than 5 wt% of ‘a cristobalite impurity.
5. Process according to claim 4, wherein aluminosilicate
zeolite crystallites is of the MIW type is abtainable by
crystallising a synthesis mixture including a source of
silicon, a source of aluminium, a source of a cation, and
20 an organic directing agent having the following general
formula (RIRZR3N*-X-N+R4R5R®)Y,, in which R1-RS are
organic groups, X is a bivalent aryl group and Y is a
anion.
6. 'Process according to any one of claims 1-5, wherein
25 the dealuminated aluminosilicate zeolite crystallites of

the MTW type are obtained by cdntacting the zeolite

crystallites with an aqueous solution of a fluorosilicate

AMENDED SHEET




salt wherein the fluorosilicate salt is represented by the formula: - -
(\A) 2/ bSi F6 wherein 'A is a netallic or non-netal lic cation other 5 than
H having the.valence "b', preferably ammonium 7. .Process according 23
claim6, wherein an extrudate of the MIWtype zeolite crystallites a 44%£%4
|l ow acidity binder is contacted with the aqueous solution of the T
fluorosilicate salt. 10 B. Process according to any one of clains 1-7,
wherein the lubricating base oil has a pour point below -27 C and a VI of
above 140. 9. #ubresserdelrnprepartdudroshinicatingabesesobbpbysemasd asyi ng the
foll ow ng steps:'lg éagégreparing a Fischer-Tropsch product by neans of a
Fischer-Tropsd%h%r tarting fromsynthesis gas, (b) optionally

hydr ot reati ng tﬂp@f@ r-Tropsch product in order to reduce the anmount of
unsat urated and oxygenated products, 20 (c) separating a Fischer-Tropsch

wax fromthe Rilsehein Topsch peadlati cobanbfdmbfasien ERYioh d@ler- (d)
catal ytic demaxi%% t he Fischer-Tropsch wax,according to the process as
claimed i n any“o@@ Bf Radng the valemeeenp’ obPEFEPKEEPL HeaPBRIWRL | ng base

oi | product. 2%, 10prdf¥FMLSTeRRE@nd M0 A8ifl 8l MyRerWOET ShNe kb LRI HENY
part of the Fischer-Tropsch-product and part of the Fischer-Tropsch wax of
the Fi scher- Trepa T HrieRrctzamiicte drysigtllised mndstbp Ldy boidioptained in
30" Subj ected 13 A RLdr b O ML adyePhe hiLt i Prckre (@ 'S
hydr oi soneri saflonrpsblinate ssdtacti onated into |ower boiling fue
fraCtFﬂPS' ANEQPEE%E%E%Q; according to any one ¢of claims 1-7, wherein
”the lubricating base oil has a pour point below -27 °C
and a VI of above 140,
9. Process to prepare a lubricating base oil by
performing the following steps:
15 (a) preparing a Fischer-Tropsch product by means of a
Fischer-Tropsch process starting from synthesis gas,
{b) optionally hydrotreating the Fischer-Tropsch product

in order to reduce the amount of unsaturated and

okygenated products,’

20 (c} separating a Fischer-Tropsch wax from the Fischer-
Tropsch product obtained in step (b) or (a},

{d) catalytic dewaxing the Fischer-Tropsch wax according
to the process as claimed in any one of claims 1-8,
thereby obtaiﬁing the lubricating base 0il product.

25 10. Process according to claim 9, wherein the remaining
part of the Fischer-Tropsch product and part of the
Fischer-Tropsch wax of the Fischer-Tropsch product which
is not used in step (d) both obtained in step (c) and the
unconverted Fischer-Tropsch wax obtained in step (d) is

30 subjected to a hydroisomerisation step and the thus
obtained hydroisomerisatioh product is fractionated into

lower boiling fuel fractions.

AMENDED SHEET



