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LUBRI CATI NG BASE OL AND A GAS OL The invention is di r%ﬁ&%&o%@u%
process WO @Hre a Iubricating base oil and a gas oil :

Fi scher-Tropsch product. Such a process i s known from EP-A-776959. This
5 publication describes a process wherein the high boiling fraction of a
Fi scher-Tropsch synthesis product is first hydroisonerised in the
presence of a ERAGEST AlQMEREPARFghIUERLGATTING A y@iL A A Soh®roEed
product having a content of non-cyclic iso-paraffins of nore than 80 w %
10 i s subsequently subjected to a pour point reducing step. The

di scl osed pour pdihe Jrederdiimn sitsepliiredsl dfo teheprexespl &s psepaxatal ytic
dewaxi ng ste erfornmed i,n the . presence of a silica s orted

o vat eq AR CHtg st PR o S Bt ahRS i SErronscn
process is thatodudty. one grade of base oils is prepared. A next

* di sadvantage is that the hydrosjonerisation step i? ﬁrforned on a
narrow boiling r%ﬁ@% 3 IRERTOE ofS KT W i en Né@ ?RestR1S product,

whi chshydr oi SQIEri et i O & £PriSe£sPESt G ¥s Aph e Bt eide t 01 PR EPSL BiRgbase
oi | precursor _fraction having the desired properties. The ) )
hydr oi somer i sEa®n PR 02Es3 Fiseherahrepsen ys ¥ eheai siabreduftdie first

distillates il 5 Rr r tiens i .woul d al so
i ncl ude nor er}f%av\%éfi%r???%%géo}rlgoﬁ?%sﬁ?él’#elﬁggi d')::Pt uiiéigg/ég‘g’?%ﬁgt 0
prepare base sipgofte BdiBkycabahy$tni Bhefisenéphsad pbodiahbhavingnaa

hydr of somer i sal po,progess, shep; whi ch L ebels ot BemddLe dLst B! aLes. .
such as naphtha, Rer osi ne'an gas oil,"an he waxy paraftrnic raction
havi i@ a contestsaobsagnenytyi subjecpadatdi aspotir 3poimtertHanifg wtép.

There i's alsoTﬁédgigé oggdhgggrapoint reducing step in one of the
examples is a catalytic dewaxing step performed in the
presence of a silica supported-dealuminated ZSM-23
catalyst at 310 °C.

15 A disadvantage of such a process is that only one
grade of base oils is prepared. A next disadvantage is
that the hydrosiomerisation step is performed on a narrow
boiling range fraction of a Fischer-Tropsch synthesis
product, which hydroisomerisation step is especially

20 directed to prepare a base o0il precursor fraction having
the desired properties. The hydroisomerisation process
step can also yield valuable middle distillates next to
base 0il precursor fractions if the feed would also
include more lower boiling compounds. There is thus a

25 desire to prepare base oils from a waxy paraffinic
fraction as obtainable from a hydroisomerisation process
step which yields both middle distillates, such as
naphtha, kerosine and gas oil, and the waxy paraffinic
fraction having a content of non-cyclic iso-paraffins of

30 more than 90 wt%. There is also a desire to have a

flexible process wherein two or more base o0ils having



flexi bl e process wherein two or nore base oils having 2 9 AUG 20p§ AU62005
different viscosity properties are obtained of excellent quality.

WO A- 0014184 di scl oses a process to simultaneously prepare a gas oil and
a base oil froma Fischer-Tropsch 5 wax by hydro-isonerisation foll owed
by catal ytic dewaxi ng. The exanples illusirate how a Fi scher-Tropsch wax
havi ng al nbst no m)l ecul es having nore than 60 carbon atom; is used as

f eed. Afeat%‘r%ﬁo |s_vprcoce ) |sothatt thercol flow rtle‘:L of the
gas oil fract Suld ‘BeE o iprioved. - 1GS: A6 Beess

wherein startguagitfyr.om the same Fischer-Tropsch feed as |Ilustrat ed in
the above WO A-0014184 a relatively I ow viscosity base oil is prepared
by hydro-isoneri @Qr@a@oéﬂ&%atddlsﬁ%oéeée\ﬁaﬂrﬁg?esfs trhe igadd agidousdw ng a

ki nematic vi g)c‘f% ity at g]a%?e Qfl 8g3at%he diS Ysed In E%Ls‘[’gef'l%r ri[eso'tpSS:[ g’row de

| ubri cant I"at1 on present i Shvention i's

a precess V\Awebcelbry a:yairg:l’rlwce{aiﬂscatgm didld dwedacthi exsadchlargdic 20 wherein
two or nore high quality base oils are preparegt havi an di f f erent

vi scosities ¥ Nax S padiits oW hitg ssjectT 4°§s§d'hi eved

by the folloy.ng h%rvq%‘%_;s%lmd%rto%%g%otl%o%rl%%arh%vtl% Ho Bt iy &Y

base oil 25 grades and a gas oil (a) hydrocracki ng/ hydr oi somerl satl ng
a Fi scher-Tr apoois 1|c$ror$@d 2 swHeresi. nANeie@rtturmtqfo tofi sc grpeests mawiheg: at

| east 60 or re c atoms an rrp s having .at._|east 30 carhon
atons in the® (9 sé%m;?reor %u%% Cat9a% e l Fzd W‘é%%ﬁ
| easig30 wt%lglfprmraapunds in the Fi scher Tropsch product have at | east

30 carbon atons,
US-A-6165949 discloses a process wherein starting

from the same Fischer-Tropsch feed as illustrated in the
above WO-A-0014184 a relatively low viscosity base o0il is
prepared by hydro-isomerisation and catalytic dewaxing.
15 The base 0il having a kinematic viscosity at 100 °C of
4.83 cSt is used in a wear resistant lubricant
formulation.
The object of the present invention is to provide a
process wherein a high yield to gas oils is achieved and
20 wherein two or more high quality base oils are prepared
having different viscosities from a waxy Fischer-Tropsch
product.
This object is achieved by the following process.
Process to prepare two or more lubricating base oil
25 grades and a gas oil by
(a) hydrocracking/hydroisomerisating a Fischer-Tropsch
product, wherein weight ratio of compounds having at
least 60 or more carbon atoms and compounds having at
least 30 carbon atoms in the Fischer-Tropsch product is
30 at least 0.2 and wherein at least 30 wt% of compounds in
the Fischer-Tropsch product have at least 30 carbon

atoms,



2 9 AUG 2005 - 2a (b) separating the product of step (a) into onddG 2000
nore gas oil fractions and a base oil precursor fraction, (c) performng
a pour point reducing step to the base oil precursor fraction obtained
in step (b), and 5 (d) separating the effluent of step (c) in two or nore
base oil grades. Applicants found that_by,performng the hydro-

cracki ng/ hydr oi soneri sation step mﬁth t he reIativer heavy feedstock a
hi gher yield S %as oils_as, cal cul g on he feed, to steB (a) ca
obt ai ned. A f gparg 68ﬂt5§8 P§o B5t REPHel'8) £BFCeRBfpPE 88§e0|

and materiabagubtedriaetpoapatnag ab@seeOblla e cpieRar etaldt iocane

hydr ocracki ng/ hydrosi oneri sation process step. This |line up is nore

si mpl e than acD|nerﬁprmhegeanpauaeﬂpeateéeQBCbases@ep to the base oil
hydr ocr acki ng/ hydr Qi o i o] S o] Fi-scher - Tropsch
wax boiling %HI% y°8 @?5 g%éhcgggg gggrﬂ | fo? e%a%%le WO A- 0014179.

Anot her  advaay auepaSathatg twe effﬂmeetbases@bb geades g Bg Ho2AUG
2005 WD 02/ 070627 PCT/EP02/02451 3 different kinematic viscosities at
100 C rangi n§2fPoRilaBBaEeS cSt to above 12 cSt can be prepared

simul taneousl v, AobutbgE<adNARkAGRaLSHLNBLRASR: Al Enl fyprepared S

having a relativ content of cyclo- para h is favourable
to achi eve deskr&dngdhydmoysopeoperties. sthe wehhemheoﬁedw¢h@£ﬁaﬁafflns

in the satu ates fraction, of Fhe obt ai,n base oil ,may be aget n 5 and
40 W% BaseSPVY REGRAGOH cPcPeOparabtEn L cORteRt [FnthE S tIFITES
fracid on of Bbgtweenré2qand 3QepM(¥hawe beesphaynddt oabeuexerld ent base
stocks to fornulate notor engine |ubricants.
advantage is that both fuels, for example gas oil, and
material suited for preparing base oils are prepared in
one hydrocracking/hydrosiomerisation process step. This
line up is more simple than a line up wherein a dedicated
15 base 0il hydrocracking/hydroisomerisation step is
performed on a Fischer-Tropsch wax boiling mainly above

370 °C as described in for example WO-A-0014179. Another

advantage is that two or more base o0il grades having



The process of the present invention also results in mniddle dist8AURQES
havi ng exceptionally good cold flow 15 properties. These excel|ent cold
f1ow pr SI¥078R7coul d perhaps be expl ai ned by the rel ati VEMFPRHGHRY ati o

i so/normal and especially the relatively high anount of di- and/or
trimethyl conpounds. Neverthel ess, the cetane nunber of the diesel
fraction is saf€ecirbar eiceinatriic ati sidaialiwas dtarl exCeediargyiolyy ffden
values of 70 or nore are obtained.. In addition, the su|phur content is
extrenely | GROYE daysl & ® 8¢ Spiw s RS IRFSR&ELY han 5 ppmw  and
in nost casesifigisdnyysiGentent is zero. Further, the density of
especially the diesel fractionis less 25 than 800 kg/ nB, in nost cases a

- density is obserPed Ui feat VAT 2GRl TC-Na] MRSURHY 258 RERPFBT kgl B
(the 5viscosifayifQf =Such A& SAR} &Rl ket 3 gbaFc?&— ar¥ 4c

conpounds are virtually absent,” i.e. less than pm/\I/? resulting in
- very | ow par Whd@ghaties difisaionsle THe BthipNy Adenered TOHI@REYi s even nuch

| ower than t t t I € h%%?]’ :pp 95, in
conbi nati on %%O%{?%eésgbo@g@p%teﬁﬁﬁ éll%é%;ls%%v ! %[llfivtte}hgbel ow 350
C. 2 9 AUG 235 undd 2/ D706R21orPCETY BROR/ @2Mbinedd Hdmee po DL assy dse descri bed
above results i.n mdd e istillat havi xtrenel ood cold ow
properties. trw‘?er{étana&éj Z{Siew%f'o %%i%?ﬁ%ﬁl%%ﬁp%i%sgﬁlc ?é%??%#}%
usuallby bel owtorlifer@ iof tieie evetutoves fhanti@d & TdewdSe £FPP. dsd usoal |y

bel ow -20 C, oft -28 Cor_lower. The pour.point is usually below -18
C, often bel W% 212 beagr femditRIpen 9?/{¥$%E&é?§?rﬁﬁgﬁlﬁspF%duct used

in step (a) hasrmildeashoBOr Witgims ef gbabtanes. | east 50 w % and nore
preferably at |east 55 wt % of conpounds having 10 at |east 30 carbon
atons. Furt her norkhe X 9ee ghit O dkhe BFesempotmacnkhoR nglap Feasitsolnr

more carbon gh05® &Neistillates having exceptionally good cold flow
15 properties. These excellent cold flow properties could
perhaps be explained by the relatively high ratio
iso/normal and especially the relatively high amount of
di- and/or trimethyl compounds. Nevertheless, the cetane
number of the diesel ffaction is more than excellent at
20 values far exceeding 60, often values of 70 or more are
obtained. In addition, the sulphur content is extremely
low, always less than 50 ppmw, usually less than 5 ppmw
and in most case the sulphur content 1s zero. Further,

the density of especially the diesel fraction is less
25 than 800 kg/m3, in most cases a density is observed

between 765 and 790 kg/m3, usually around 780 kg/m3 {the
viscosity for such a sample being about 3.0 cSt).
Aromatic compounds are virtually absent, i.e. less than
50 ppmw, resulting in very low particulate emissions. The

30 polyaromatic content is even much lower than the aromatic
content, usually less than 1 ppmw. T95, in combination
with the above properties, is below 380 °C, often below
350 °C.



conmpounds having at |east 30 carbon atonms of the Fischer- TropsgB AvGqgpyct
‘is at least 0.2, preferably at least 0.4 and nore preferably at |east
0.55. PMEPEAWE37 t he 15 Fi scher-Tropsch product conpri sedE@¥EB0240 acti on
havi ng an ASF-al pha val ue (Anderson-Schulz=Flory chain growh factor)
of at least 0.925, preferably at |least 0.935, nore preferably at |east

0. 945, even nore MHefwfeddys ads deastiBe858bo¥Beresiltal iROKE BAYepOi Nt oOf
the Fischer 20 Tropsch product is preferably bel ow 200 C. Preferably any
conpounds haWingF il HRt e R kIR BoR* hE BRELYNEC8RY COEnb6AHIRT ARG EF -

boi l'ing poi ntpdn {hetanedgerREec188R2pataE bFORWY Fiacher rTReRIGR is
synt hesi s product before belgg used in step (a). The Fischer-Tropsch
t

product as 255uRkkyipelovn-4Btafl abbes p¥ea RewemeithTnopgéh “Frodie
“h'Chéﬁas notc§§§ﬂ1§UQg&§}§g £918yhy bO@Q”V%%%bﬂna?%epca%r 48fdered the

according to t pr esent ention. The content non- br anche
conmpounds i n pder FpetheriFropsehlyr bedow -UBl I°Ct herfekor beBowab@de 80 wt %

In addition to t 0., Fi ers1Tr ch pr _al.so ot her fractiagns, nay be
additional ly proggggeﬁg#%ggygﬁy(gggvﬁogé%%ﬁeEo?ﬁg S€C rggfﬂgﬁg Pﬁeﬁ%lfid
to step (a) mayyeisuiapbhysbatpaetsaf 30t e shape edicraplec ats dreafstadto ot s

whi ch cannot be processed WO 02/070627 - 5_2 9 AUG 2005 PCT/ P02/02451
in step (c) andfoPobrfPEGEETRRLY Bglaﬁﬁé ﬁén?gébo o SCHRPERGSh "éed 9 d) .

Such @ Fi schest Trepseh3pr edeebnCamk oa@ .OFtiaitiRA it cdMhe RHAGRES Y I of
yields a relatively heavy Fischer-Tropsch 5 product. Not al

Fi scher - Tr opsEAMBPBRESsBaVNgl @tsdeRst Gfe &%y AT FATDOM aSemfp|andf a

sui tabl e Fi schghpdhiARSCRavRHGCETS liet A I8t Mty WB4X ALl oy -
AU- A- 698392. These processes nmay yield a Fischer-Tropsch product as
descri bed aboVeopsch product is at least 0.2, preferably at least 0.4

and more preferably at least 0.55. Preferably the
15 Fischer-Tropsch product comprises a C20+ fraction having

an 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
least 0.955. The initial boiling point of the Fischer-

20 Tropsch product is preferably below 200 °C. Preferably
any compounds having 4 or less carbon atoms and any
compounds having a boiling point in that range are
separated from .a Fischer-Tropsch synthesis product before
being used in step (a). The Fischer-Tropsch product as

25 described in detail above is a Fischer—Tropsch'product
which has not been subjected to a hydroconversion step as
defined according to the present invention. The content
of non-branched compounds in the Fischer-Tropsch product
will therefore be above 80 wt%. In addition to the

30 Fischer-Tropsch product also other fractions may be
additionally processed in step (a). Possible other
fractions to be fed to step (a) may suitably be part of

the base o0il precursor fraction which cannot be processed



10 The Fischer-Tropsch product will contain no or very |little s PRAYE Zﬂﬂ

and ni trogen contalnlng conpounds. This is typical for derlve
froma MEYP 21’“ropsch reaction which uses synthesis gas cgﬁ&ﬁi i

almost no inpurities. Sul phur and ni trog'%n l evels will thus 15 general |y
be bel ow 1 ppmw respectively. The Fi scher-Tropsch product may be obtai ned
by subjecting tser e@ot iaord/prmdm:ﬁ—sﬂeq headd sthierfdaopbals aeaction to a
mld hydrotreatnent ste I;n order to renmove any oxygenates and-saturate
any ol efinic %&_ 51%% rp§ucef¥’ Zg% hydrotreatment is described in

EP- B- 668342. The SysvH @mﬁeﬁmmmtpMudtg cS;trE[be sopteipsaby any
expressed in that the ree, of ,conversion in this ste is less than 20

Wt % and nor e BFRSETSROIRA Feast ¢ HaH A3k Vehe }é‘?ﬁ]‘(ﬂérg BAReEhEPRS R i ned

as the wei ghtprengent agse: 251 Dfri Senéeerr Hosdh NSrbOYEe 37Pi &1 dWeheh seacts
to a fractlon boiling below 370 C. After such a mld_, hydrotreatnent

| ower b0|I|nd“%ﬁﬁb&ﬁﬂﬁ?c%av$%ge¥%m91%rOfI%s%u%%ﬁ%%% Bt sFRerndreppeh

conpounds boididedd idhadestANGEd Yh!hoPLLbesabl Y QedrfﬁvxedAié%B@be
effluent 30 before it is used in step (a) as the above descri bed

Fi scher-Tr opéﬁ?ﬁ%ﬁ messme hg¥r vEe 8@ ki nBi pglie 6T BoepsFBapreduekassi on of

step (a) is rmed in the presence of hydrogen and a
catal yst, kng%%g o one £§6%€ed in the art 35 as being suitable for this

reacflidon. Cat al ySIIse f 101 s ciser + Tr 8p ScAUGr 2906t WDL DR/ €3082¥nPad/ &P0R402451
6 step (a) t c onprise_ an C|d|cfun and
hydrogenatio %@%r%ﬁg%a?fca?ﬁne% Bﬂg?Ptc°“E$e$éP9e8 8“8?8 This is
functional i t|*eﬁpﬁdselr:eéraatpwdﬁetaaebxvée feamr aeFsscheirt-abbesearri er
rraterlalsmcludeslllc i i,ca-alumn i i i i

al i 21, , t
and mi xtures TSREFLOR. ¥ g’?%ge}l?ggl ggp}:ﬁ:@?lﬁa%ﬁ 8P§%P&§3?1§833§1985i' i“al‘?mt ﬁe

impurities. Sulphur and nitrogen levels will thus
15 generally be below 1 ppmw respectively.

The Fischer-Tropsch product may be obtained by
subjecting the reaction product of the Fischer-Tropsch
reaction to a mild hydrotreatment step in order to remove
any oxygenates and saturate any olefinic compounds. Such

20 a hydrotreatment is described in EP-B-668342. The
mildness of the hydrotreating step is preferably
expressed in that the degree of conversion in this step
is less than 20 wt$%$ and more preferably less than 10 wt%.
The conversion is here defined as the weight percentage

25 of the feed boiling above 370 °C, which reacts to a
fraction boiling below 370 °C. After such a mild
hydrotreatment lower boiling compounds, having four or
less carbon atoms'and other compounds boiling in that
range, will preferably be removed from the effluent

30 before it is used in step (a) as the above described
Fischer-Tropsch product.

The hydrocracking/hydroisomerisation reaction of
step (a) is preferably performed in the presence of
hydrogen and a catalyst, known to one skilled in the art

35 as being suitable for this reaction. Catalysts for use in



catal yst for use in the process of this invention are silica, &Iukigh05
‘and silica-alumna. A particularly preferred catalyst conprises platinum
suppor t ¥¢0 610786210 silica-alum na carrier. |f desired, apBCGHERY2/8248h| ogen
nmoi ety, in particular fluorine, or a phosphorous noiety to the carrier,
may enhance the acidity of the catalyst carrier. Preferred

hydrogenati0QﬁﬂﬁhYQHP9@$§&ééﬂﬂﬁfbémﬁ@ié@n@hié&@éi@rEuﬁiﬁﬂ@nXﬂikynﬁﬁhea
netals, for exanple palladiumand nore preferably platinum The catal yst
may conpri s@MHOIRRR oYM R HRIGUR bYenat PRATARRRAYEL Ye oORBBABALEAN an

amount of fromiQQ05 {0 PREI St PYs ¥BEIPEsrREebeyaRbyalir afife02 to 2
parts by weight, per 20 100 parts by weight of carrier material.

particul arl y canefers edSebtablet capriasempherhalBydnoévaeessilonast age

conprkses platq,pumin U ' he g:9f fe 0 tQ. s by
wel Gt more B afRAy ST 2SR Glyhind e 200R: B FAPEREaCand' fifeRTELT
wei ght of cartherembit ePreferesd Tharcaesnl patemaglal forconpdiuséoa Bnndde to

enhance the t.r h the_ catal yst. i nder..can. n-acidic.
Exanpl es are %7%%29%%d€%fh%§eb?%d%¥§ ﬁgggs?oognghsﬁiFB?&Q%Fﬁntﬁgeart.
Exanpl es of sstiladd e dydmdoaaskdngibydaealusdneri daphenipudeedsyes and
sui tabl e catg%ég%s arg 30 discgibed I n VK)Aﬁogl4179, EP- A- 532118,

EP- A- 666894 EhECRarfFRIYPEf EPTRELPGSERI AL+ 7R85 §UPPRILEE, OPa t he

feediips cont agiefeoad-dhukydeogepriBr.t he peeseres abplilengatahuibgah _
el evated tenperature and pressure. The tenperatures typically will be in

the 35 range BPietym insPastigpler SAEPELRS)y OFi gh&hoSRRSTABSOICGEEeR7 -
72 9 AUG 2003 LT (:EBQ%Q{Z%_&y2é9h'a§c%n%h@0%%i@ri@;y%%blaﬁef P3O

370 OC. The pressure wll typically be in the range of from 10 t
carrier.
Preferred hydrogenation/dehydrogenation
15 functionalities are Group VIII noble metals, for example
palladium and more preferably platinum. The catalyst may
comprise the hydrogenation/dehydrogenation active
component in an amount of from 0.005 to 5 parts by
weight, preferably from 0.02 to 2 parts by weight, per
20 100 parts by weight of carrier material. A particularly
preferred catalyst for use in the hydroconversion stage
comprises platinum in an amount in the range of from 0.05
to 2 parts by weight, more preferably from 0.1 to 1 parts
by weight, per 100 parts by weight of carrier material.
25 The catalyst may also comprise a binder to enhance the
strength of the catalyst. The binder can be non-acidic.
Examples are clays and other binders known to one skilled
in the art. Examples of suitable hydrocracking/hydro-
isomerisation processes and suitable catalysts are
30 described in WO-A-0014179, EP-A-532118, EP-A-666894 and
the earlier referred to EP-A-776959.
In step (a) the feed is contacted with hydrogen in
the presence of the catalyst at elevated temperature and
pressure. The temperatures typically will be in the

35 range of from 175 to 380 °C, preferably higher than



250 bara and preferably between 20 and 80 baxa. Hydrogen may bq @Hmpgumed
at a gas hourly space velocity of from5 100 to 10000 N /I/ hr refer y
from 508VQ /65 N /1/hr. The hydrocarbon feed may be prB@T’EE@’@T‘“a

wei ght hourly space velocity of from0.1%ao 5 kg/l/hr, preferably higher
than 0.5 kg/l/hr and nore preferably lower than 2 kg/l/hr. The ratio of

hydrogen to 280hydr geadr hoief @ee MmaplaNgardn @00ladd By50@Q Npheg and is
preferably from 250 to 2500 NI/ kq‘.r]é,The conversion in step (a) as defined
as the wei ghPreﬁéPéénf”’%ég HYRE e P dit ititf dFREe $740 X%t eact s

per pass 10 asbr 8Gka0BnkPidrdTe RRIgVtiliddn A6 aid IAYarkd 2y d#cfen

[
preferably at least 25 w% but preferably not nore than 80 W% nore

. preferably nB&Ymbee stpad a8 wtord Iife BBl AsSRAGR] Ve i athd€rom
def i nﬁ%ti on i&obh%o} Qlodloo fmd/rm&r,bgﬁéfeelda(ﬁblfﬁ £:np it (@), including for
step

exanple any recycle streans. 20 | the product of step (a) is
- separ at ed i nt5®00og /dr/ hror e Thes hotdrdgaheneethdnay s @ witidadealr sor

fraction. Th il fr i i i Y. n,.1indty iling
poi nt of bet \?’/glei%%\%g’oélnc}ﬁg%d%% %leO&;E%gc%tflgﬁyﬁ)sﬁprte 2‘? a’{ﬂa)yl }Slgllr’f or ned
by neans of @r23ediagtliyt Itatgher dthaabdutS atgrbspinerard ook tpwoetsrgirlef er abl y
at a pressure of betwee . 2;2,.bara,_ wherein th as_oil roduct and

| ower boi | i néq‘wred:c?clﬁ’cﬁﬁtb i]fﬁ/l%/a{kr‘nap?ﬂ%ar%ﬁcp %ﬁr}g)éc?%%gef’? atg ions, are
separat ed f Eofydﬂﬁé]:itgherfelbeﬂ Inang rafm@e];:tfmmoiom Blﬁo pﬂs@%mqumg Satrﬁ?bzgs?l) :

30 In step (c) the se oil precursor action obtai ne in step IS
subj ect ed po%eﬁﬁﬁ"'ﬁg‘@f rfr‘?% § nigP %?%@t%iﬁ}fg' Wth a pour point reducing
treatnent is UndesiOhveIoh pi&g@r;?%pwb@r €h8 AL RONTa POEHY Riidre

base oil is reduced by nore than 1 preferably nore 35 than 20 CC,

more pref er aRSEGRIFIEEINAE Jtheod eed doaris pgosboye 999 0706elrich reacts
PCT/EP02/024§km'pass to a fraction boiling below 370 °C, is at least

15 20 wt%, preferably at least 25 wt%, but preferably not
more than 80 wt%, more preferably not more than 70 wt%.
The feed as used above in the definition is the total
hydrocarbon feed fed to step (a), including for example
any recycle streams.

20 In step (b) the product of step (a) is separated into
one or more gas oil fractions and a base oil precursor
fraction. The base o0il fraction will suitably have an
initial boiling point of between 330 and 400 °C. The
separation is preferably performed by means of a

25 distillation at about atmospheric conditions, preferably
at a pressure of betwéen 1.2-2 bara, wherein the gas oil
product and lower boiling fractions, such as naphtha and
kerosine fractions, are separated from the higher boiling
fraction of the product of step (a).

30 In step (c) the base oil precursor fraction obtained

' in step (b) is subjected to a pour point reducing
treatment. With a pour point reducing treatment is
understood every process wherein the pour point of the
base 0il is reduced by more than 10 °C, preferably more

35 than 20 °C, more preferably more than 25 °C.



- 8 The pour point reducing treatnent can be perfornmed by neans of a

_so-call ed sol vent dewaxi ng process or by neans of a catalytic Zﬁmllﬁﬁ
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(e.g. et hyl % IBAC K3 diRr a1 6eeheadnd/ ahit v e PrEerRELFE1RE| 28RS Ssuch

as |iquefied,;NA Mald Yoa SRSEOUSy £LcEFs bY OF PEEF PORSaAHCRLBS 1 REORARE,
propyl ene, 20 butane, butyl ene and m xtures thereof. M xtureS of nethyl

ethyl ket one Tl uks dened orempengtuee hir Keeorenaadofnérapl ~18obGt yo
ketone are gengyaldy c&f&%&f&ﬁﬂ gé&E'Héef ngé é?ef?.of’ﬁ”‘iz t her BBUL%%MO&&
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sol vent dewaxi hg pro e sSCri be ubri cant Base and
Processi ng, 25 AseparmtSegouei vax JromMaheebibDek®be bnéd. coNewiManky, thed4,

Chapter 7. Preferably st ( LS rforned, b s of a,_, catalytic

dewaxi ng proc‘é%}é.lwq%u%ﬁjc)% glﬁtﬁﬁggséﬁfoﬁ%’ gbggligﬁ&ﬁgioﬁ:ﬁaf"}’% e 611 s

havi ng a pourb@ahdde obf beéowri B8 fi4Br&scanubr psepatednwheprsuar magtglf rom

a base oil precursor fractjon as obtained in step (h) .of the present
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wherein in thgopresescehOEhamedt By 8fip@Bged in the solvent dewaxing -
process are C3-Cg ketones (e.g. methyl ethyl ketone,

15 methyl isobutyl ketone and mixtures thereof), Cg-Cqg

aromatic hydrocarbons (e.g. toluene), mixtures of ketones
and aromatics (e.g. methyl ethyl ketone and toluene),
autorefrigerative solvents such as liquefied, normally

gaseous C2-C4 hydrocarbons such as propane, propylene,

20 butane, butylene and mixtures thereof. Mixtures of methyl
ethyl ketone and toluene or methyl ethyl ketone and
methyl isobutyl ketone are generally preferred. Examples
of these and other suitable solvent dewaxing processes
are described in Lubricant Base 0il and Wax Processing,

25 Avilino Sequeira, Jr, Marcel Dekker Inc., New York, 1994,
Chapter 7.

Preferably step (c) is performed by means of a
catalytic dewaxing process. With such a procesé it has
been found that base oils having a pour point of below

30 -40 °C can be prepared when starting from a base oil
precursor fraction as obtained in step (b) of the present
process.

The catalytic dewaxing process can be performed by

any process wherein in the presence of a catalyst and
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nost preferred as for exanpl e desCribed in LJS—A—4859311. ZSM5 may
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with an addedmggega%g%g\ltllgl Por%t é??eszi%toggi%feeg(’} gﬁygevﬁﬁ%drrngtaal S egr e ni ckel,
cobalt, platioaheraygtiipakbaditm tBxapples theppeosirbipeintorfi matbiases cdrle

Ni / ZSM 5, Pt/ZSN$23SO§d/r§¥%23 uﬁhézswg%éla”qcp%£§APC§91z:F%ﬁ?ﬁ%&
details and e?ﬁﬁSPgs of L8 LS & nDFeguIarygieves aRd "Fe v & S-
condil0 ons ar erdbetrablgxaiiel eéndesaridiade PO A19E1G263,i 1S AR 3373,
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occurring (i n@hgarinedistesianeesifzer xaiRles ey .zsM-45,cas3-1gnd/ or net al
oxi des. Natural occurring clays are for exanple of the nontnorillonite
and kaolin fafSMeé<.r -23, SS872-32, 7ZSM-35 and ZSM-48. Another
preferred group of molecular sieves are the silica-
15 aluminaphosphate (SAPO) materials of which SAPO-11 is
most preferred as for example described in US-A-4859311.
ZSM-5 may optionally be used in its HZSM-5 form in the
absence of any Group VIII metal. The other molecular
sieves are preferably used in combination with an added
20 Group VIII metal. Suitable Group VIII metals are nickel,
cobalt, platinum and palladium. Examples of possible
combinations are Ni/ZSM-5, Pt/ZSM-23, Pd/ZSM-23,
Pt/ZSM-48 and Pt/SAPO-11. Further details and examples
of suitable molecular sieves and dewaxing conditions are
25 for example described in WO-A-9718278, US-A~-5053373,
US-A-5252527 and US-A-4574043.

The dewaxing catalyst suitably also comprises a
binder. The binder can be a synthetic or naturally
occurring (inorganic) substance, for example clay, silica

30 and/or metal oxides. Natural occurring clays are for
example of the montmorillonite and kaolin families. The
binder is preferably a porous binder material, for
example a refractory oxide of which examples are:
alumina, silica-alumina, silica-magnesia, silica-

35 zirconia, silica-thoria, silica-beryllia, silica-titania



bi nder is preferably a porous binder material, for exanple azr@m&lz&ﬂbry
“oxi de of which exanples are: alum na, S|I|ca al um na, silica-nmagnesi a,

silica 3819147 a, silica-thoria, silica-beryllia, si | | PETEROAAIE12 9
AUG 2005 WD 02/ 070627 PCT/ EP02/ 02451 - 10 -as well as ternary

conposi tions for exanple silica- alumna-thoria, silica-alum na-zirconia,
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refrattory oXi égnﬁllﬁ&éﬁy eeeriqaf FRHT 15 438Nt | f?’i}p??ﬁeokft Fifii na as
descri bed abgiedeshelfidridine s facesDii¢he Ml pvodnos) | teasgigrol ite
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deal uni nati omdrieedfMileds dF wikDOhackamg1 a8 &xér udateqobpbbe. bipder and
the zeolite wth an aqueous solution of a fluorosilicate salt as 20

descrlbed||1mQﬁteE@ﬁﬁﬁ%#QﬁSh@%ﬂ%ﬂlB& 1R A- 0029511. Exanpl es of
tapgle d b ¢ d
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deal um nated Pt/ I ca ound and m nated Pt/ Z silica
bound and dealtenmedicatetzegSM e, csth6&1bbaﬁdaandedeahbﬁﬁnabede25nd
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operating tempesaiti®Blynfiée oa@ngdumina as described above, whereln
the surface of the aluminosilicate zeolite crystallites

15 has been modified by subjecting the aluminosilicate
zeolite crystallites to a surface dealumination
treatment. A preferred dealumination treatment is by
contacting an extrudate of the binder and the zeolite
with an aqueous solution of a fluorosilicate salt as

20 described in for example US-A-5157191 or WO-A~0029511.
Examples of suitable dewaxing catalysts as de cribed
above are silica bound and dealuminated Pt/ZSi-5, silica
bound and dealuminated Pt/ZSM-23, silica bound and
dealuminated Pt/ZSM-12, silica bound and dealuminated

25 Pt/ZSM-22, as for example described in WO-A-0029511 and
EP-B-832171.

Catalytic dewaxing conditions are known in the art
and typically involve operating temperatures in the range
of from 200 to 500 °C, suitably from 250 to 400 °cC,

30 hydrogen pressures in the range of from 10 to 200 bar,
preferably from 40 to 70 bar, weight hourly space
velocities (WHSV) in the range of from 0.1 to 10 kg of
0il per litre of catalyst per hour (kg/l/hr), suitably
from 0.2 to 5 kg/1l/hr, more suitably from 0.5 to

35 3 kg/1l/hr and hydrogen to oil ratios in the range of from
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°C, a total pressure of between 10 to 250 bar and

15 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 o0il per litre of catalyst per
hour‘(kg/l.h).

The hydrogenation catalyst is suitably a supported

20 catalyst comprising a dispersed -Group VIII metal.
Possible Group VIII metals are cobalt, nickel, palladium
and platinum. Cobalt and nickel containing catalysts may
also comprise a Group VIB metal, suitably molybdenum and
tungsten. Suitable carrier or-support materials are

25 amorphous refractory oxides. Examples of suitable

: amorphous refractory oxides include inorganic oxides,
such as alumina, silica, titania, zirconia, boria,
silica-alumina, fluorided alumina, fluorided silica-
alumina and mixtures of two or more of these.

30 Examples of suitable hydrogenation catalysts are
nickel-molybdenum containing catalyst such as KF-847 and
KF-8010 (AKZO Nobel) M-8-24 and M-8-25 (BASF), and C-424,
DN-190, HDS-3 and HDS-4 (Criterion); nickel-tungsten
containing catalysts such as NI-4342 and NI-4352

35 (Engelhard) and C-454 (Criterion); cobalt-molybdenum
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more preferably platinumand palladium containing catalysts are used.
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anor phous silica-10 al.um carrier of _whi co rcial_ly avail abl e
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first renoved,_ preferably.b ans .o distillatiqn, optiqnally in
conbilffat i on m?%ﬁméﬂaiﬁ?F¥é?¥ P agﬁﬁﬁé iggppoﬂPFéFlF VER' ye | ower

boi | ing conpespdsythecdepaxed pradeat ons c&e@@g@tted:onwﬂyatxlfwmodreans
of distillation, into two or _nore base oil grades. |In order to neet the
desired visco§¥§y15r36e§xéﬁal§0 volatility requirenents of the various

base oil grades 1 step (d) lower boiling non-base oil fractions are
suitably first removed, preferably by means of
15 distillation, optionally in combination with an initial
flashing step. Rfter removal of these lower boiling
compounds the dewaxed product is separated, suitably by
means of distillation, into two or more base oil grades.
In order to meet the desired viscosity grades and
20 volatility requirements of the various base o0il grades
preférably off-spec fractions boiling between, above
and/or below the desired base 0il grades are also
obtained as separate fractions. These fractions may
advantageously be recycled to step (a) if they have an
25 initial boiling point of above 340 °C. Any fractions
obtained boiling in the gas o0il range or below may
suitably be recycled to step (b) or alternatively
directly blended with the end gas oil product. The
separation into the various fractions may suitably be
30 performed in a vacuum distillation column provided with
side stripers to separate the fraction from said column.
Figure 1 shows a preferred embodiment of the process
according to the present invention. To a hydrocracker

reactor (2) a Fischer-Tropsch product (1) is fed. After
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reactor (11), usually a packed bed react or, via (9). An internediate

product (13) tios dstyee e Ilﬂﬁcteerpar]alt|rngii‘LUr?eUg$es%dE%C1f€r<éctt¢<bnr%ﬁrdt®?art of
the gas oil lO frga)ctr on and those conpounds boiling within that range
(12), which are forrred during the catalytic dewaxing process, fromthe

ef fluent of reactmr inkErmedindtey mRdicaie p(rl(mucrts (dXairsed @y to a vacuum
distillation columm (14), which colum is provided with nmeans, 15

e.g. side strgPFERIND fdres&ﬁ;ﬁegw%u%ttw |BHYRRDF Thethe @ oil
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products In Figure 1 tops (15), a gas oil fraction (19), a light base

. 0il grade (1&angmn (lidht,emteditatareasemmd dpride (% catthythieavy base oil
dewaxing process, from the effluent of reactor (11).
Intermediate product (13) is fed to a vacuum distillation
column (14), which column (14) is provided with means,

15 e.g. side strippers, to discharge along the length of the
tower different fractions boiling between the top and
bottom distillation products. In Figure 1 tops (15), a
gas oil fraction (19), a light base o0il grade (16), an
intermediate base oil grade (17) and a heavy base oil

20 grade (18) are obtained as distillate products of
column (17). In order to meet volatility requirements of
grades (17) and (18) intermediate fractions (20) are
withdrawn from the column and recycled via (21) to
hydrocracker (2). Gas oil fractions obtained as (12) and

25 (19) may be recycled to distillation column (4).
Alternatively it may also be possible that the bottom
distillate product of column (14) cannot be used as a
base 0il grade. In such a situation the bottom distillate
product is suitably recycled to reactor (2) (not shown).

30 The process according to the invention can be
suitably applied to simultaneously prepare the following
base 0il grades, (i) base oils having a kinematic
viscosity at 100 °C (vK @ 100) of between about 2 and 4
cSt suitable for electrical oils, (ii) base oils of

35 vk @ 100 between about 2 and 15 ¢St suitable for
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its | ow pour oi nt, Especially the grades.havi a pour _pqint _of bel ow
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point. Especially the grades having a pour point of below

15 -40 °C are very suited. The base o0ils as obtained by the
present invention are furthermore advantageous for this
use because of their higher resistance to oxidation
compared to low pour point naphthenic type base oils
which are presently used.

20 Medicinal white oils having.a vK €@ 100 in the range 4
to 25 cSt, preferably 6 to 9 cSt, can be blended using a
base o0ils as obtained by the above process. UV
spectroscopy has shown that these base oils have
excellent potential to meet US Food and Drug

25 Administration FDA§178.3620 b and FDA§178.3620 c
requirements.

Process oils and especially cutting oils are
preferably based on these base oils because less
additives are required to formulate the process oil.

30 Additives are to be avoided as much as possible in these
applications due to the fact that process oils frequently
come into contact with the skin of persons operating
machines, for example a cutting machine, in which the

process oil is used. Additives can give rise to skin
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with the skin of the operator. The base oils can al so be advant ageously

used in a t@PSIRE iGN Fdr drefermed @RtARRAARTE SidHf Wi ifiiaegis or
oxi dative st afidddnednepded1fier i applications can be achieved by
usingathe base oils obtainable by the process of this invention in

conbitBati on wi t h OHeH dase &iyls aftastadn RY Aheg abhet andeadant s are
of ‘the am ni g udl ML Gl P erorl Gl iRk AASE Ald s 0 al nabl e
y the above process 1nclude base oils suitable for automatic transition
fluids (ATF) .flRriefser @IE) .a Rrefemsidly & dsak heid nigs aus el pumai mowef
bel ow -40 C %Souorbtp%ir}&bloqf \Méel%wst—elpo (fé éss obtainable when step (c) is
performed by means of catalytic dewaxing. Base oils
15 having a vK @ 100 of about 4 cSt can be optionally
blended with a grade having a vK @ 100 of about 2 cSt to
‘obtain a base oil suitable for an ATF. The lower
viscosity base o0il, having a kinematic viscosity of about
2 to 3 cSt, can suitably be obtained by catalytic
20 dewaxing of a suitable gas oil fraction as obtained in
the atmospheric and/or vacuum distillation in step (b).
The Automatic Transmission Fluid will comprise the base
0il as described above, preferably having a vK @ 100 of
between 3 and 6 cSt, and one or more performance
25 additives. Examples of such performance additives are an
antiwear agent; an antioxidant, an ashless dispersant, a
pour point depressant, and antifoam agent, a friction
modifier, a corrosion inhibitor and a viscosity modifier.
The base oils obtained by the present process having
30 vK @ 100 values of between 2 and 9 cSt, are also suitable
for use in automotive engine oils. Especially the base
o0ils having the very low pour points, suitably lower than
-40 °C, have been found to be very suitable for use in
lubricant formulations such as high performance gasoline

35 engine oils of the OW-xx specification according to the



perf.ornmed by neans of catal ytic dewaxing. Base oils 15 having a2 $KAU®ZAHO
‘of about 4 cSt can be optionally blended with a grade having a vK @ 100
of abouW®0%@3P6¥o obtain a base oil suitable for an ATFPCHEEYAtet

vi scosity base oil, having a kinematic viscosity of about 2 to 3 cSt,
can suitably be obtained by catalytic 20 dewaxing of a suitable gas oil
fraction as obftfaidetQ wisdeshE¥oSpheriEigAbLeR, vEPEHRLBI EKi FRAL PEn 20n

step (b). They Auformado ¢ g6 ansai gs50peEhukdunhl knaemenkse h*i‘ﬁ_‘;}?}b%% r Ol
as described above, preferably having a vK @100 of Dbetween and 6 cSt,
and one or noFEHIHE nEPEBu DBt hgaFt FeBsPeERaRPRESOF 1Elic Fhge PRsemmids

addi tives are,;aMn, ; ] Wegy @g&”;%ro?@sQ”Bko&ga%];créﬂt?i%%%% ‘Elins.p%{t%%'}t ’
a pour point depressant,” and antifoam agent, a friction modifier, &
corroSi on i nmicrrt Bvel engiseosilyappdifationfherbasbeobis xabaidnadedy

the present ess havin vK @100.val ues of .hetween 2 angd,9 c5t,
are al so sui?ggﬁexxfﬁg&%% aFggﬁﬁto ?'géneEéﬁné%o%Fs?SE§%8 Fall§“ihe base
oi I s havi ng taetomsyivevwepoiunepoiht Sorsuilbaboyn Wwandr stuliambly4@omptiae

been found to be very suit bL foh use .in lubrjicant fqrnul ations such as
hi gh perf or me?it® %%‘FfﬁeogS gﬁg? av6i P?SSF#’P?Q ox OdddSilt ipgt i®e or
according to m@gemaztwaﬁzmxa\axﬁleg 9 fAEQdd@A%e IEgE/eEPQJZ{iQﬁA% Ao rm

J-300 viscosity classification, wherein xx can be 20, 30, 40, 50, 60. It
has Bden founB@¥ha?fthRSeCRTMBRSLLAPD P PSRHESSo IhFPRLSEHE Scan be

prepared wit hythe basesoi bserebhiiablre thy (he RGeS t¥fpd, he icidenty

invention. Qher 5 aut om)t)l ve engine oil applications are the 5Wxx dnd
the 10Wxx foegiufainenpolynersinertaene PYessudisd\vat inear agdidotves,

oo 2 pocRIUETE AT L B AR ST R e AL, 200t
types which nmd§%DI'®dr m antioxidants, preferably of the hindered phenolic
15 or aminic type, pour point depressants, emulsifiers,

demulsifiers, corrosion inhibitors, rust inhibitors,

antistaining additives and/or friction modifiers.

Specific examples of such additives are described in for

example Kirk—-Othmer Encyclopedia of Chemical Technology,
20 third edition, volume 14, pages 477-526.

Food approved white oils can also be suitably based
on the base 0il grades as obtained by the present
process. The base oils are very suitable for such an
application because of the absence or very low content of

25 unsaturated cyclic molecules in the base oil.

Greases may also be based on these base oils because
it seems that more soap thickeners can be included, as
compared to when conventional high viscosity index base
0ils are used, in order to arrive at the same desired

30 grease viscosity specifications. Increased thickener
inclusion is advantageous because it results in greases
of higher high temperature mechanical stability. Thus
with the base o0ils as obtainable by the present process
it has been found possible to formulate greases with a

35 low pour point and an improved high temperature



10 part of the conposition are ashl ess dispersants, detergent s%g
;
10

, . . A Ag@?@@
preferahly of the over-based type, viscosity nodifying Qt e
pressur@’ W97024r additi ves, preferablyqef _the zinc diaf /¥ﬂﬁ 151

di t hi ophosphate type (ZDTP), antioxidants, preferably of the hindered
phenolic 15 or am ni ¢ type, .payr_ paqi.nt depressant mul sifiers,

Boml si {1 o s MeCOAOSon THAR BT orS, RS R9ATHT GrE tHERRTES il faen

addi ti ves anémarddddtironmdid ietidat isped fdateXainp}tes of such additives

are described in for , exanpl e Ki.rk-Qt hner. Encycl opedi a of. Cheni cal ,
Technol ogy, 20 t P ST O VL 4 L 3iRjere LAy e i b bied

white oils caibrdsignibgisgid:aipldased on the base oil grades as obtained
by the present process. The base oils are very suitable for such an
appl i 2ati on B2EHREE of the absence or very low content of 25 unsaturated

cyclic nol ecul es 4.,n the i1 .-G eases y,.al so. be based on these base
oi | s because it fsl'éeer§5 t%aﬁj r;tc)tlfe SR ¢ n%l?ess%a%&b CTHCPRERY, as
conpared to %nﬁﬂj v iqnal i d ghs i i j i sgd,
in order to arri vlgé)@a't e{%e san}err%cggffr{ed 3%‘ %%e%g%?gggi?‘g éétgi?se 8¢
speci fi cati orfxanmke ebbbdof HQkRENRY349hel ki dncort baweans hyeded because it

lts | . . ; . it Th
W th the basd i ccrgtsThd ey Pt FIES TP olfe TEECALGRL FARE abby TN
f oundOpossi bl &0 twt % o€ pyit apeodueias eEhai tatbo Ghot HWs pouwapoainbuand. ah .

i nproved high tenperature 2 9 AUG 2005 WO 02/ 070627 PCT/ EP02/ 02451 - 17
nmechani cal stEbithe yhydreceagktagestenrther ibret havevan cenhafted with

e ot P KSR LT YL 4| obepLhlaspstyd wih
of the Fische2tftepsthof step (a) was continuously distilled under
vacuum to give lights, fuels and a residue "R" boiling
15 from 370 °C and above. The yield of gas oil fraction on
fresh feed to hydrocracking step was 43 wt%. The
properties of the gas oil thus obtained are presented in
Table 3. _
The main part of the residue “R” was recycled to step
20 (a) and a remaining part was sent to a catalytic dewaxing
step (c). The conditions in the hydrocracking step (a)
were: a fresh feed Weight Hourly Space Velocity (WHSV) of
0.8 kg/l.h, recycle feed WHSV of 0.25 kg/l.h, hydrogen
gas rate = 1000 Nl/kg, total pressure = 40 bar, and a
25 reactor temperature of 335 °C.
In the dewaxing step, the fraction described above
boiling from 370 °C to above 750 °C was contacted with a
dealuminated silica bound ZSM-5 catalyst comprising 0.7%
by weight Pt and 30 wt% 2ZSM-5 as described in Example 9
30 of WO-A-0029511. The dewaxing conditions were 40 bar
hydrogen, WHSV = 1 kg/l.h and a temperature of 355 °C.
The dewaxed o0il was distilled into three base oil
fractions boiling between 305 and 410 °C (yield based on
feed to dewaxing step was 13.4 wt%), between 410-460 °C



product, as obtained in Exanple VII using the catalyst of Exa %?\ g?d)[]f) of
WO A- 9934917 was continuously fed to a hydrocracking step (st H

" The fee ed about 10 60 wt % C30+ product. The rat pbp1/Epg70L30+ Was
about Og@g&%?mt he hydrocracki ng step-the fraction was contacted with a
hydr ocr acki ng catal yst of Exarrpl e 1 of EP-A-532118. The effluent of step

(a) was contl I tid \(ﬁéyj t V, t 4l ndg a
resi due "R H%li% )éfglef%r (())m 3 0 C andj OV%T e@%/ V%T g? ga”é{ ofl and Q
fraction on fﬁrawhm@@ltladwc&MGaCMMQ Gt epiabd HBsed %n Theedptoperties
of the gas oi| 0 in r tedln Table 3. The main part of
t he residue dﬁ vvalizlgrlé}'}:t% %%S?oﬁs?ep 0" (a) and a renmining part was
sent to a catal ytnh(e dewaxioid fStepti@) .bdikicgrsktwesns 4h0tded 460 °C
hydr ocracki ng step HE) were: a fresh feed Wi ght Hourli/ Space Vel ocity
(WHSV} of oa@%vhe Tracidyrll dFiekknyrRiween. 365 kgnd . ALOnV@MRES  gas

rate = 1000 t: 25 c e ature
of 335 C. ’%rﬁﬁ%f%\%xlﬂng“%ﬁg&g% ? |%?1B 5elsjc?ilh bg%&gb%%lébg??%ng
from 370 C t caabdee s Cheds acdmamtcexil wrtborndideatanthat BHIsGkpboa bound

ZSM5 cataly ri.si.n 7% and 30 wt % ZSM 5 as
described i nslgggrﬁnﬁo ]gtl]?f%ltojf é/%m@@gﬂine he dewaxi ng conditions were
40 bar hydrogen, WHSV = 1 kg/l h and a tenperature of 355 C. The

dewaxed oil was distilled into three base_oil fractions boiling between
305 and 410 C (yield based on feed ta_aEsL&xﬂ:ng step was 13.4 w %,

bet ween 410- 460 C 2 9 AUG 2005 ,@rgggz@uza:@rad(eyuel
based on feed_to dewaxing steo was 13.6 wt% and al! fraction 1 ling
above 510 C (yesisithassd 6h ¥eed to dewaxi ng step|R&S.451.2 Wl %1.4 -Bhe
base oil frac-t—1—eﬁ—be+—l—r-ng-—clgt—men A44+0—antd—460——C
pour point ¥ -54 -48
kinematic viscosity at 40 °C (cSt) 9.05.4 17.99
kinematic viscosity at 100 °C (cSt) 3.0 4.011
VI 103 122
sulphur content (%w) < 0.001 < 0.001
saturates (%w) > 95
Example 2
10 Example 1 was repeated except that the dewaxing

temperature was 365 °C. The dewaxed oil was distilled
into three base o0il fractions boiling between 305 and
420 °C (yield based on feed to dewaxing step was
16.1 wt%), between 420-510 °C (yield based on feed to

15 dewaxing step was 16.1 wt%) and a fraction boiling above
510 °C (yield based on feed to dewaxing step was
27.9 wt%). The base o0ll fraction boiling between 420 and
510 °C and the heavier fraction was analysed iﬂ more
detail (see Table 2).



5 and the fraction boiling between 305 and 410 C were anal ysed ZhAup2083
“det ai | e 1). FromTable 1 it can be seen that

accordiﬁg?&%wﬁﬁ% APl Goup IIl1 specificabions was obtalﬂggﬁﬁﬁg%:ﬂ

G ade ‘3G ade 4 density at 20 C805.5814.5 pour point (C)-54-48 kinematic
viscosity at 40 C (cSt)9.05.417.99 kinematic viscosity at 100 C
(cSt)3.04.011 V1103122 sul phur content (%) < 0.001< 0.001 saturates (%w) >
95 Exanple 2 10 Exanple 1 was repeatediadse@ that the dewaxing

t enper at ur e was—365—G—Fhe—dewaxed—oi—was—di-stied—into-three base ojl
fractions bofling between 305 and 420 C (yield bas@trd® ? eed HerBewaxi g
step was 16. L w %, between 420-510 C (yield based on feed tqd @5 dewaxing
step was 16. 1 w%_ and a fraction hoiling ahove 510 C (yield based on
feed to dewa idﬁgséﬁié'pa\‘&a:?rOZ?CQ W % . The base oil F858t don boi837190

bet ween 420 ¢ ansheheavier—fractiomrwas_—agatysed-irgore-
detail (see TEEPr ?)\él‘ﬁ% E} UG 2005 WD 02/ 070627 - 19§9|PCT/ EPQ2/102451
Tabl e 2 G adekiHemay iG adecderitivt yatatd R0 CCEHELH837 D4 pbur poijnt (C) - 59+9

k| nenat | c V| brnaci tvy At A0 . C LSt 24 5 J/| nnrmf | o J.Ll bhgc_:LtAI ai"g‘lnn C
(CSt)4_922_9>R1nemét1c viscosity at 100 °C (cst) [4.9 ’ 22.92
VI 128 178
sulphur content (%w) < 0.001 < 0.001
saturates (%w) > 95
Example 3-4

Example 1 was repeated except that the temperature in
step (a) was varied (see Table 3). The gas o0il fraction
was further analysed (see Table 3). Cloud point, Pour

5 point and CFPP were determined by ASTM D2500, ASTM D97
and IP 309-96 respectively. Establishment of the Cgt,

C3p+ and Cgpt fractions were done by gas chromatography.

Comparative Experiment A and B

Example 1 was repeated (Experiment A) starting from a
10 Fischer Tropsch material made with a cobalt/zirconia/
silica catalyst as described in EP-A-426223. The Cg+
fraction contained about 30 wt$% C3p+ product, the ratio
Cgo+/C30+ was 0.19. Experiment B was performedvas

Experiment A except that the reaction temperature in step
15 (a) was different (See Table 3). The properties of the

gas oil fractions are summarised in Table 3.



VI 128178 sul phur content (%)< 0.001< 0.001 saturates (%) > 95 &g
¥3-4 Exa was repeated except that the tenperature i %2%

vari ed 82/%96?% 3). The gas oil fractiagp was further }rﬁﬁé& /(93%

Table 3). Coud point, Pour 5 point and CFPP were determ ned by ASTM
D2500, ASTM D97 and | P 309-96 respectively. Establishnment of the C5+,
C30+ and C60+ fractions were done by gas chromatography.. Conparative
Experinment A and B Exanple 1 was repeargBleEgperiment A) starting froma
10 Fi scher TJ—O-p&Gh—Ct&I-%«H—@-L—-CI?—d%AALth—a cobalt/zirconial silica catalyst
as described BFHPLA 426223, The @5+ |frdctipn chnt af ned abcut B0 Wt %
C30+ product|7d e FAthPe COOFCIGFoWas G3ET- [EXPERTENZ H) fqr ned
as Experi ngnt except that tlhe reaction temperaturge in step 3*% (d) was
different (Seeldqadl Eosmt The propésti és —&f0 t 1e<—@$s pi | +iradti et®?s dre
summari sed iFghte WO-0284+662% 20——TFabte D-—-AUG—2605
PCT/ EP02/ 0245 %rrpl e314AB Tdnperat uf e§32c5'33ﬂ>34o§§0335 oud
Poi nt - 13- 20<-Pd4d 1 - BoChPP- 14- 21-28@85 04+ 2 POl nt<—La<- P4<-P40-|6 Ng nal s
(Wt 9% 27.621.1319.950. 441 2 Iso'ls (w0 ¥2 478 ¥8Q 149 553 3

Mono- met hyl 37A'@5082589 (858) 232 |2 B -%ret hel23. 125.%5%6. 130948 |1 41.2
Q hers13. 413181871648y DENST|UY72 KRG/ 1) 98760785 . A80| 789 68| 5g.8

Mono-methyl 37.3 39.5 39.5 29.2 32.2
Di-methyl 21.7 25.5 26.7 13.9 18.1
Others 13.4 13.8 14.1 6.4 8.5
Density (kg/1) 0.78 0.78 0.78 0.78 0.78
Cetane (D976m) 78 17 76 80 78
Cetane (D4737m) 87 85 86 90 85

T95 363 360 358 - -




- Cetane (DO76n) 7877768078 Cetane (D4737nm) 8785869085 T95363360358[q MGG FUG
“2005 - 21 CL Al MS 1. Process to prepare two or nore |lubricating base
oil grades and a gas oil by (a) hydrocracki ng/ hydroi sonmerisating a
Fi scher-Tropsch product, wherein weight ratio of conpounds having at 5
| east 60 or nore carbon atons and conpounds having at | east 30 carbon
atons in the Fischer-Tropsch product is at"least 0.4 and wherein at
| east 30 wt % of conpounds in the Fischer-Tropsch product have at | east
30 carbon atons and wherein the hydrocracking/ hydroi sonerisating is 10
performed in the presence of hydrogen and a catal yst conprising an
aci dic functiconala tty vard -a-hydrogenati on/ dehydrogenation functionality
at a conversion of between 25 and 70 w% (b) separating the product of
step (a) into one or nore 15 gas oil fractions having a T95 of bel ow 380
C and a higher boiling base oil precursor fraction, (c) performng a
pour point réducFE§CEEEPtP OPFERABASEND| Pr TRER KWl datddid drsbedilned in
step (b), an ratj 3 fluent of step (c) in two or nore 20
base oi l graggégkﬁsgﬁgbgegggaéggrg'ng to claim1, wherein at |east 50 wt%
of conpounds (a) thyelreicxeb&indyhpdebipomdntsabinvg atFiseser~-TRfbpsaarbon
atonms. 3. Process according to any,one of clains 1-2 W?erein 25 the
acidic functi 4ghy @PeEﬁgncaﬁépégtrFﬁlgtBS FpPounds Ra¥1og(3ry net al
oxi deg 4. Procass: aff YrdimdGel @a3B¥nOBecRE Ghal ABmgodnd¥aeiRg 4de base
oil precursor fraction has an initial boiling point of between 330 and
400 C. least 30 carbon atoms in the Fischer-Tropsch product is

at least 0.4 and wherein at least 30 wt$% of compounds in
the Fischef—Tropsch product have at least 30 carbon atoms
and wherein the hydrocracking/hydroisomerisating is
10 performed in the presence of hydrogen and a catalyst
comprising an acidic functionality and a hydrogenation/
dehydrogenati:on functionality at a conversion of between
25 and 70 wtg,
(b) separating the product of step (a) into one or more
15 gas oil fractions having a T95 of below 380 °C and a
higher boiling base o0il precursor fraction,
(c) perfﬁrming a pour point reducing step to the base oil
precursor fraction obtained in step (b), and
(d) separating the effluent of step (c) in two or more
20 base o0il grades. |
2. Process according to ¢laim 1, wherein at least 50 wt%
of compounds in the Fischer-Tropsch product have at least
30 carbon atoms.
3. Process according to any one of claims 1-2, wherein
25 the acidic functionality of the catalyst in step (a) is a
refractory metal oxide.
4. Process according to any one of claims 1-3, wherein
the base oil precursor fraction has an initial boiling
point of between 330 and 400 °C.



2 9.AUG 2005 - 22 S. Process according to any one of clains l-i, %nﬁm]'n
‘step (c) is perforned by neans of sol vent dewaxing. 6. Process ék ﬁ%

to any one of clainms 1-4, wherein step (c) is performed by nmeans of
catal ytic dewaxing. 5 7. Process accardj;ng to claim®6, wherein the

catal ytic dewaxing catalyst conprises a zeolite having a pore dianeter
of between 0.35 and 0.8 nm a Goup VIII netal and a binder. 8. Process

accordi ng toscl ap ppydesyhesed e td ARS dne df Flakiaw acidi Liekelhactory
oxi de bi nder which |s.essent|allg free of alum na and wherein the
catal yst is 8bemi hed by PebfeEmed Ry dreang rafdfad ventz deMirkdngnd bi nder

Wih an aduouspsgbULLoROlydlHpTesiLlralh S oy adnsProqsstylzaandi N O
any one of clainms 1-8] erern 5 ste (53 is performed dt "a tenperature
between 275 andp 3¢p Csapdrfiopnes sy enedndead et A0 tard Jedwdng .t o obt ai n

base oils having_a pour goint of bel ow - 60 gnd up to 10 C. 1Q. Process
according to'anyPBRESEF BFEPREIRT OO vRERER fr I Toftheh& %89
grades as obtal N ) <l ; S | [ 3 Ki | C

U scosi ty at T3 Rang; cA5ARYEE) hBpELaRaTE QeI G A RS C oy

greater thandibdfetenrdofnbetapenadldh andsOafd tem, la HaroumtVIZED metl at
most 0.5 wt % .
- and a binder.

8. Process according to claim 7, wherein the binder is a
10 low acidity refractory oxide binder which is essentially
free of alumina and wherein the catalyst is obtained by
contacting an extrudate of zeolite and binder with an
aqueous solution of fluorosilicate salt.
9. Process according to any one of claims 7—8} wherein
15 step (c) is performed at a temperature between 275 and
375 °C and a pressure of between 40 and 70 bars to obtain
base oils having a pour point of below -60 and up to -
10 °c. ,
10. Process according to any one of claims 1-9, wherein
20 one of the base oil grades as obtained in step (d) is a
base oil havingva kinematic wviscosity at 100 °C of
between 12 and 30 cSt, a viscosi;y index of greater than

125 and an evaporation loss after 1 hour at 250 °C of at
most 0.5 wt%.





