2 9 AUG 2005 WD 02/070629 PCT/ EP02/ 02366 - 1 PROCESS TO PREPAR?!S
LUBRI CATI NG BASE OL AND A GAS AL The invention is directed to Ag@@@%

to prepawd @/o7bgabri cating base oil and a gas oil from a Ferherokssapsch
product. Such a process is described i n-EP-A-776959. In the 5 disclosed

process a narrow boiling fraction of a Fischer- Tropsch wax is
hydr ocr acked/ hydr oi soneri sed and subsequently dewaxed in order to |ower

the pour poi ntprodies Fi6 Chigr pARDPE CHuMRXCAY PRG abh¥r hasy,a anAtésgb 8¢eil i ng
poi nt of about 370 C. The exanples illustrate that a 10 base ol can be
prepared having a viscosity index of 151, a pour point of -27 C a

ki nemati c vi scosi +9% of .5 tili . 8%
The yield of ba§§¥%iI%|r1%éﬁs{%x%£$%%€%€ gﬁgggégﬁégégsgé %%e§%5§ §

Fi scher - Tr opstibmasat ihe bese @rbdand afgahi giprbressai Bisdbebateopkkh.
In the Fischer-Tgoggch reaction a Fischer-Tropsch product is obtained
conpri si ng, XY ‘the Fischer- Tropsch wax, a fraction boiling bel ow

370 C. It is furgher mrerslesss abs edésocpiieparenf betaprpdassds, 15ugheas 20
gas oils, fromthe Fi scher-Tropsch Product,fext %o the base oil
products. ThettSFEOFFAUSPEOCRET o FOThAVEPALL LRapt B2 deBseE anFeRches—

yield fuel s progiists @ad baseydpbtsatrenyrykiscbeneFiopachngroduct. The
foll owi ng process provides a sinple process, 25 which yields gas oils and

base oi|s whi$@eseunent iy ndgevaeednimberder pPoteYSTsEBPsPOPFORREBLO
prepare a lu ﬁ&af'ig'ghep@ffo?ééhaﬁgxatgﬁ§c9ii%bbfaga$n initial boiling

hydr ocr acki ng/ hydr ol soneri sa Ing_a Fi sCher - Tropsch product, erein
wei ght rati o ppimbnpdHuadsuhasdtg Gt TBO tramples ollnetsatarbbatatons and

COMpaYSS, vk Aleaks oash 50 SEEUEDR! BB, LO LP%. Ebaslel Thgbclrpidyct
a pour point of -27 °C, a kinematic viscosity at 100 °C
of 5 ¢St and a Noack volatility of 8.8%. The yield of
base o0ils in this experiment was 62.4% based on the
Fiécher-Tropsch wax. The main product of this process is

15 base oils. _

In the Fischer—-Tropsch reaction a Fischer-Tropsch
product is obtained comprising, next to the Fischer-
Tropsch wax, a fraction boiling below 370 °C. It is
furthermore desirable to prepare fuel products, such as

20 gas oils, from the Fischer-Tropsch product next to the
base o0il products. There is thus a desire to have a
simple process, which can yield fuels products and base
oils from a Fischer-Tropsch product.

The following process provides a simple process,

25 which yields gas oils and base o0ils whilst minimising the
number of process steps. Process to prepare a lubricating '
base 0il and a gas o0il by
(a) hydrocracking/hydroisomerisating a Fischer-Tropsch
product, wherein weight ratio of compounds having at

30 least 60 or more carbon atoms and compounds having at

least 30 carbon atoms in the Fischer-Tropsch product is



2 at least 0.2 and wherein at |east 30 wt % of conpounds in the
.Fi scher-Tropsch product have at |east 30 carbon atons, (b) seﬂé}éyﬁnﬁs

the prod ep (a) into one or nore 5 gas oil fracti oi
precursoﬁ&&vgkgﬁ%% and a higher boiling _fraction, and (c)9§@F?@V@§§§ a
pour point reducing step to the base oil &?ecursor fraction obtained in

step (b). Applicants found that by perform ng the hydro- 10
cracki ng/ hydr oR5ohBRF§aPi 8nagdephpinein ke Aelagt & ywthead ycinpeisndskin

hi gher yield ofygagiQklsrag Halsc Gucen Hahe f t n be
obt ai ned. A furt herl advgnt gggsi s that ulgot h fuelag,tedjféoér)s%xg@rrp{éggbgég oil,
and material stPmed for preparing base oils are prepared in 15 one

hydr ocr acki ng/ r Qj ksat i I hi | J up i s mre.
hyor r ack g/ A SLRANEEASS. KO BEAGESS, SEe ol Py | Eo hd %S
hydr ocrsacki ng/ bydr oidofericsabnen st érses oiferdfmramadson fr&dsidreradd opsch
wax boiling nabnlx abgve . 370 C %%.described in for exanple WO A-0014179
In a 20 prefer PREREROBATIERE §F3Hd Preddt invention all or part of the

hi gher boi ling (tyaptiresrabhgi aegour poapt(Dedicid@yed®ttd orlsd epadad)oi
further advantage 1s that base oils are prepared having a relatively
hi gh content oPIBGEF8OFarZRFASN ORFaimiesh is Ft&Ruki e to achi eve

desi red sol vency prgpeibhgbs EaRnconmtan! of ﬁé&cﬁ&fzpﬁ&@fﬁm@sh'{roéhe

saturates fraction of the obtai ned base oi have been  foun be

betwed 5 and %02agkiqoBhyereillsomediisaFion EfER-wekarthe reohthieln the

saturates frachiop,ofc30shetyean piznand \AQ W %hayes beps FLIL ther oo g o
Ve of rnd] ﬁ% ubr

found to be excelltent base stocks ate tor ‘engi ne I cants.
The process of onhh&hpr ésent tionwdmp o )alcem reshisaimed miAdfertdhistil | at es

v T excent | QUgLIY 8200 S Lo SRAIEPSLL SSrarBEseysucel] Snindol
material suited for preparing base oils are prepared in

15 one hydrocracking/hydroisomerisation process step. This
line up is more simple than a line up wherein a dedicated
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. In a

20 preferred embodiment of the present invention all or part
of the higher boiling fraction obtained in step (b) is
recycled to step (a).

A further advantage is that base oils are prepared
having a relatively high content of cyclo-paraffins,

25 which is favourable to achieve desired solvency
properties. The content of cyclo-paraffins in the
saturates fraction of the obtained base o0il have been
found to be between 5 and 40 wt%. Base oils having a
cyclo-paraffin content in the saturates fraction of

30 between 12 and 20 wt% have been furthermore found to be
excellent base stocks to formulate motor engine
lubricants.

The process of the present invention also results in
middle distillates having exceptionally good cold flow

35 properties. These excellent cold flow properties could
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"2 9 AUG 7005 PCT/ EP02/ 02366 perhaps be expl ained by the relati ve&ly ?ibgh
tatio 1so/normal and especially the relatively high anpunt ofl 3 A& 200

- and/ or t moretidvgé29conpounds. Nevert hel ess, the cetane nunper/Eph2/03366

di esel fraction is nore than excellent at 3% -val ues far exceedi ng 60,
often values of 70 or nore are obtained. In addition, the sul phur

content is expeeABbY bkOWxpdbWaks HesTH IR PR HiSHR! Jrigss than 5
ppnmw and in nost case_the sul phur content is zero.” Further, the density
of especi al | yileRéngiread| anfaespssiiad Yveddrel r alvdnl Boky Ky diB, anignpse

cases a densipy_i 5,abger \E?cqmel?.gl ween ilid 18Q, k%eé?,ugﬂoﬂuét' cgégam;egt)

780 kg/nB (the viscosity at 100C for “such a sanple ng a

Aromati ¢ conpoumdsrapé \het dilelsglaffsaqtidn s magss than Scgpmnt at
resulting in o] articul 1,SSI .. khe aronmatic content
IS eveén much &g&é?gt \gg% £ %g%%rd g&rét i6cjg)5’c§nr%t26ﬁ %ﬁlsuueaﬁ onfloie@slso? ﬁonrei aprp‘?’rw.

' T95, in conbbbatioerdw Th tlkieidbiorg phepertlipdsir icommow 3803, raifdlen

bel ow 350 C. The process as describ above results in mddle
G sl ates hadtng QReyBmaRy Sobon o alt HEtte prourty dless Rai e,
the cl oud poi ahdofinanysdi esele fthactsphisr astaddty elvo 18t en

even |lower than -24 C, The CFPP is usually below -20 C  often -28 C or

lower. The pbie PEPALYs ofs @SPeFisd o T B ekt drast iR - k8595 The

relatjyely he Fi,sgher - Trsopsch_pr.oduct_ used | P has_at | east
L);{ pr ef er%}ééflyls?t% iigéént ’53%\/\1"&;5% ant etrgn'raae dp%%eﬁﬁ}gbﬁ%/a%?sﬁre%% 55 wmt %

‘of conmpounds BayBEn ales @ast 730 &AM Q.1 FWANSIOTE e/ N1 Bife
ratio of conpounds having at | east” 60 or nore carbon atons and 30

conpounds havivigcasilteast 30 0CE Kor st dfsanml Fikeing -abpwpsch product

055, Proferanly he) FOENE -t SOLm SOt conmr egs’ arCBUTt (bt on

havi ng an ASEeabplihawnaldfe ppinderseEnIScng Z I wesy chey rpar oitul 4t e\D

02/07P§29 emissions. The 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.

The process as described above results in middle

20 distillates having extremely good cold flow properties.
For instance, the cloud point of any diesel fraction is
usually below -18 °C, often even lower than -24 °C. The
CFPP is usually below -20 °C, often -28 °C or lower. The
pour point is usually below -18 °C, often below -24 °C.

25 The relatively heavy Fischer-Tropsch product used in
step (a) has at least 30 wt%, preferably at least 50 wts%,
and more preferably at least 55 wt% of compounds having
at least 30 carbon atoms. Furthermore the weight ratio of
compounds having at least 60 or more carbon atoms and

30 compounds having at least 30 carbon atoms of the Fischer-
Tropsch product is at least 0.2, preferably at least 0.4

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

an ASF-alpha value (Anderson-Schulz~Flory chain growth



- 4 2 9 AUG 2065 PCT/EP02/02366 factor) of at |east 0.925, preferably
.at least 0.935, nore preferably at |east 0.945, even nore pr2favaidily at

| east 0. 939 02khG2 Ni tial boiling point of the Fischer-Tropsehponidsict
may range up to 400 'C, but is preferably keloow 200 OC. Preferably any

conpounds having 4 or |less carbon atons and any conpounds having a

boi li ng point } _range sep ted fr Fi sgher - Tr.0

synt hesi s prd%%%%ggéfggeggh%géggc é?? fog§€ﬁ%§§%% eéﬁéﬁﬁFﬁﬁhng$%5qo

used in step (myre TheeFesahey- FItopsebtploddct, averdesord hatkfdraietvidt

above is a Figﬁher-TBOQEgh product, which has not been subjected to a
Fitep’a

hydr oconver si defined according to the present invention. The

content of non-bremehedi eoapopedsing bbenki sEhehel maRsHe PradHEcHS Wil
t herefore be above 80 wt% In addition to the Fischer-Tropsch product

al so obher fraetodast magybeangddipi sraklPP PpCeockstedsi prefepapdy. bRdssi bl e

other fractio syi t abl e the higher. boilinag fractio obtained in
step (b) or paér1 Og?é('saﬁﬁeg 5%??%35%7:& PSP SS50 "ad Da eoroir}lieﬁsra%"?"f NS

as obtained i natsérep &6Y. aSucbompbuadbeha¥iopsch beriddie pambe ohitedined
by any process, which yields rel_ativel y . heavy Fischer-Tropsch .
product. Not eﬁ?nﬁﬁs%ﬁ%r§?P65§gﬁdpﬁ58@s§e£¥ﬁ€§%&?§ﬁﬁ?§fhtﬁ%ﬁﬁ%%ﬁ%ﬁuct.
An exanpl e of grsahéabberbirschae- Fiepseh -89 pysetessyrithdeserdetidt is

WO A- 9934917 and in, AU-A-698392. These processes may yield a
Fi schéP- Tropscts$f obicetgR (BescEPBedigpbeeTHeP st dieduGtopsth product

will contain n@.OfrygEY ihi hELg13ULBBYE %%dd“ﬁﬂéﬁﬁgki¥¥8ﬁﬂéﬂrgkoduct,
conpounds. This is 30 typical for a product derived froma
Fi scher - Tr opscWhi@achasnnowhbegnusabisgieledics aydsy dmei e 1l et npseP nas

AT e SR Db EoREn Lol L ATy B, B oAl
ni trogen. of non-branched compounds in the Fischer-Tropsch product
15 will therefore be above 80 wt%. In addition to the
Fischer-Tropsch product also other fractions may be
additionally processed in step (a). Possible other
fractions may suitably be the higher boiling fraction
obtained in step (b) or part of said fraction and/or off-
20 spec base oil fractions as obtained in step (c).

Such a Fischer-Tropsch product can be obtained by any
process, which yields a relatively heavy Fischer-Tropsch
product. Not all Fischer-Tropsch processes yield such a
heavy product. An example of a suitable Fischer-Tropsch

25 process is described in WO-A-9934%17 and in AU-A-698392.
These processeé may yield a Fischer-Tropsch product as
described above.

The Fischer-Tropsch product will contain no or very
little sulphur and nitrogen containing compounds. This is

30 '~ typical for a product derived from a Fischer-Tropsch
reaction, which uses synthesis gas containing almost no
impurities. Sulphur and nitrogen levels will generally be
below the detection limits, which are currently 5 ppm for

sulphur and 1 ppm for nitrogen.
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sproduct nmay optionally be subjected to a mld hydrotreatnent qq
order to woepws2@ny oxygenates and saturate any ol efi ni ¢ ROIMPRIR/AR6
present in the reaction product of the Fi Scher-Tropsch 5 reaction. Such a
hydrotreatnent is described in EP-B-668342. The m | dness of the
hydrotreating stephésriperéerabbpsexppessedti ma gh@tpttlla)@laq_ ge of
conversion in this step i n 20 wt % and nore preferably | ess

than 10 w % LT’HEJ%%E‘\?%EPIOE %“giaeﬁe‘ﬁ&@ﬁrﬁé&%q F¢ SReiightoTBF péiccent age
el 0w 370 C. At or s B drory oot o] A AR o
havi ng four oPre$%%§ £Br BBA HEBAE 18R PEOREIC te Ofp dlaed § iissihia g riow siifat
ranges wil | ggef.]@@ﬁy @ecaegoxge brousihensf luets ladefqre it is used
in step (a). dr ocr acki ng/ 5r0| soneri sation reaction gf step (a)
is preferabl yEBer66&ﬁ@2|- nThhempﬂdgeﬁ@eocﬁ thlwdlry@g@rtmialg:astt&@siis,

26 being 20’ SBFELBreErd CRRreoEatunon ety AR Fee st o
typically Conphisesﬂapa¢édlesbuhhhhoﬂ@lMt% andiamre preferably less

hyd ti h t f t | ity. ,Pref d
Funct ponal i £y=Coar b0 BF Pact BFy CHEVAF SoRTud® B L nas] Al o ol

mat erlical s i nchydeesthgeaot2bhal geeAabosillingaadovd 89,0 Zig,CHhiah tid=ta
and m xtures thereof. Preferred carrier materjals for i ncI usion in the

catal yst for tiSed| ﬁr?ﬁElBPoEQ%%lBE PRiLOW Véntion After §4Ghcd M™ailghi na

and silica-al H%B@tréaeﬁéhtcmb%&yboa&qfn%rr svsthaqﬁrmj if2es RIAti num
supported on a 30 silica-alumna carrier. esi re appl yi ng a hal ogen
noi ety, in patEPeufarbPPnusdEPre, agd thw&swm@ ling ithéhedrrier,

may ennance t enge] di §10bcbE:G80G! ¥ re‘frf'yxféc?rfro@( esrsafy syl tabl e

hydrocrackl ng ro i sonmerisation processes and suitable catal ysts are
before it is used in step (a).

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

20 suitable for this reaction. Catalysts for use in step (a)
typically comprise an acidic functionality and a
hydrogenation/dehydrogenation functionality. Preferred
acidic functionality’s are refractory metal oxide
carriers. Suitable carrier materials include silica,

25 alumina, silica-alumina, zirconia, titania and mixtures
thereof. Preferred carrier materials for inclusion in the
catalyst for use in the process of this invehtion are
silica, alumina and silica-alumina. A particularly
preferred catalyst comprises platinum supported on a

30 silica-alumina carrier. If desired, applying a halogen
moiety, in particular fluorine, or a phosphorous moiety
to the carrier, may enhance the acidity of the catalyst
carrier. Examples of suitable hydrocracking/hydro-

isomerisation processes and suitable catalysts are



2 9 AUG 2005 WD 02/ 070629 PCT/ EP02/ 02366 6 'described in W A-MGLAG79,
- EP-'A-532118, EP- A-666894 and the earlier referred to EP-A-776959.

Pref er r eV hP2’8¢8nat i on/ dehydr ogenati on functionality's RCAEEOYABOY |
noble netals, for exanple 5 pal | adi um and nnre preferably plati num The

catalyst may conprise the hydrogenati on/d hydr ogenati on_active conponent
in an anount §ESQﬁ¥hqﬁ(NHSWQr&?%%i€%7By ERefghB: 1@Bef5PaBF@6ﬁﬁﬁﬁ1@qu to

2 parts by weigd ry gi¥%§§¥ ?byomﬁbgﬂt79g?§§rrler materi a

particularly 1 pre erred use in e hydr oconver si on stage
conprises plati nurﬁrletfearreadrﬁwcﬂrwg\emhmoahgehpﬁrbgerraﬁmﬁ to 2 parts by

wei ght, nore ef fromQO, 1t Rer 100 art

wei ght of carm%ﬁp ﬁy S THeS §F8P§ &éﬁynéPﬁg %8%6}|$6f8 To

enhancg the 1@aﬂﬂfaehgﬁm a:fd tdfmre:apaéystab:rpepmandﬁumcarrhbeca@am@rtdmay
Exanpl es are cl ays and }é(g]{_nders kno ﬁo one skilled in the art. In
step (a) the & §%§Q: 9@%%83&8?2@@ YAROOPRELHPBSBREEVES t he

catal yst at e|c@ﬁ@id?ﬂar¥tefﬁl}€ra’ﬂ UiBodntl o20fREASBUDOS ?Ebest ?a&%awr es
typically will be in the range of from 175 to 380 C, erabl y hi gher

than 250 C andeifdyte @i sdPliyff6aN380020t378 Ear‘Fﬁebﬁr eI Ghé / Wiplelr
typically be impg gﬁéf@%y afe {410 40 E9r2§grbﬁét@9§alpr %f %’é@@l&ﬁu@%

20 and 80 bar. rogen may be” 25 supplied at a gas hourly space vel C|ty
of frb 100 t@reﬁﬁﬂﬂﬁdm¢av¢&ys©ré@érabﬁylﬁrbhﬁSb&dﬁ909@0©rNiDD/Bﬁagﬁua

fromo 1 to 5 EaRTIs sRLret8h, Th SnornBHas 2f, sheoPRRfe KT, % #os
preferably | over thﬁrﬁbI@yIWé&ghﬁhemaﬁerptbﬁemhbhydfmgenOtd tryod 10 gaerrion
LE?E may ranggﬁaéfnl ’rﬁéﬁ gg? “%/Eg gnd |sg refﬁra fron1%50 2§g2500
g. The c i ep { ay?a5°d V.H&& e Pér-CértPaye of
the feed boilimg 8335(13&1}3510 faphathor eanpsispes b&ﬁ@e@t@ fehaahldénﬂ}m l'ing
be|0m1§70 C I%éﬁngéﬁiof the catalyst. The binder can be non-acidic.
Examples are clays and other binders known to one skilled
in the art.
In step (a) the feed is contacted with hydrogen in
the presence of the catalyst at elevated temperature and
20 pressure. The temperatures typically will be in the range
of from 175 to 380 °C, preferably higher than 250 °C and
more preferably from 300 to 370 °C. The pressure will
typically be in the range of from 10 to 250 bar and
preferably between 20 and 80 bar. Hydrogen may be
25 supplied at a gas hourly space velocity of from 100 to
10000 N1/1/hr, preferably from 500 to 5000 N1/1/hr. The
hydrocarbon feed may be provided at a weight hourly space
velocity of from 0.1 to 5 kg/1/hr, preferably higher than
0.5 kg/1/hr and more preferably lower than 2 kg/l/hr. The
30 ratio of hydrogen to hydrocarbon feed may range from 100
to 5000 N1l/kg and is preferably from 250 to 2500 N1/kg.
The conversion in step (a) as defined as the weight
percentage of the feed boiling above 370 °C which reacts

per pass to a fraction boiling below 370 °C, is at least
35 20 wt%, preferably at least 25 wt%, but preferably not



35 20 vt % preferably at |east 25 w% but preferably not . V\gﬁg@/%[ﬁwg
- 7 2 9 AUG 2905 PCT/EP02/02366 nore than 80 wt% nore pref P

nmore t hawor@/0mez9 The feed as used above_in the definitiBRIVEBI203866 ot al

hydr ocarbon feed fed to step (a), thus al do~any optional recycle of the

hi gher boiling fraction as obtained in 5 step (b). In step (h) the

product of stepréajhas Bepatatenioiratpreﬁaeabflyrrnbe ges eoithahr a0t wass, a

base oil precyrso fraction_.ha |n I 10 _wt, % hoi oi nt of
bet ween 200 a e4§6e€xf“§nﬂsﬁ T@é % § %&Pﬁtll(?f“ 1§ %g’tew@é’% 0, and
preferably behy@e@céﬁﬁoﬁnﬂeéEOf@@ aadsaephl gher thaisl iang d mast iophi Bl 1
perform ng step gcl on_t he gerred arrow boiling base oil precursor
fraction obt&Fh#éd ?nogtEBe eﬁa?Bl rE8e Sﬁé‘é‘ft&loln Gradet@dnere in

obt ai red havi ggepl $9) excel | ent other quality properties. 15 The

separation is preferably performed by means of a first distillation at
~about at nobspheri cI@opBEPi 6B, ther BrepuEBEy OAt Sﬁeﬁr deduie Grerbsriween inte 2

bara, wherein,,Lhg g Qi gagrew%rae@lbﬂwer BaldeN@ihr 3a1das, s uch as

napht ha and kerosine fractions, are separ af e rom t he hi"gher boi ling
fraction of tHheaptbduchawfingt epeqfa)fab'll]ea Bl@hert thdidiildgd radmnitof of

whi ch sui t abl ¥e e%jega%o%ng/t %%go"’t? Fﬁgoge,ﬁgow mﬁogls%%s%%lient I

further separa I'n~a vacuum at ron~st ep Wher éirn “a“vacuum- gas
oi | frGction, behe«ebaséoml apdepmesﬁerrabﬂgcbremmeannd 4i0Pe an2b F1i0glier amai Id ng

f ti h distillati L bl f d at
prassure of - BRPEBNODL 00TOARAS0 08 baPY. D PRECBASE i oft Ll €6 TPenct | on

nmay in addi tipmeﬁérratit ﬁéB@bwvbbilbﬁgabfa@é_cbll_o.n dheidur®r ke igas oi l
Found t hat 1 r GRFGUERTatFr SEEPa DY BAGBS! I Xa PG a Ok AR CaR Skoe ty
at 100 OC of bptuegBdahayting an@o excellent other quality properties.
15 The separation 1s preferably performed by means of a
first distillation at about atmospheric conditions,
preferably at a pressure of between 1.2-2 bara, wherein
the gas o0il product and lower boiling fractions, such as
naphtha and kerosine fractions, are separated from the
20 higher boiling fraction of the product of step (a). The
higher boiling fraction, of which suitably at least
95 wt% boils above 370 °C, is subsequently further
separated in a vacuum distillation step wherein a vacuum
gas oil fraction, the base o0il precursor fraction and the
25 higher boiling fraction are obtained. The vacuum
distillation is suitably performed at a pressure of
between 0.001 and 0.05 bara.
The base o0il precursor fraction may in addition or
alternatively be a fraction boiling in the gas oil range
30 as obtained in the atmospheric distillation step. It has
been found that from such a fraction a base o0il having a
kinematic viscosity at 100 °C of between about 2 and
about 3 cSt can be obtained, especially when the pour
point reducing step (c) is pexrformed by a catalytic

35 dewaxing process as described below in more detail.
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vacuumdi stillation of step (b) is prefera® y operated such that the
desired base oil precursor fraction is obtained boiling in the specified

range and havi ng Bh&i fgfaiinC dik3608ktY onWifC i tleg) s # glherdags ¢ oi l
end product (s) specjfication. The ginenatic viscosity at 100 C of the

base oil precuPBeF2FRacErEh ithatplafe ARSIy SSbRActh FaRFAEIRE I1n a

first enbodi neptaefibheipr eseRknkdvedliilan0ne hasemidi o aderd sgdrenar ed
at atime fromthe base oil 1Q precursaor fractiaon. for exanple, iIn

I T,
this enbodi menka¥iBJdoR KBPEMBALE Fillscoeides ate:ahp rRlafreparedirvhage
A od WO=Of e o N .

i fferent kineggpiignyi ggegwt%_)ﬁtsp%%qggc%&rbr{. TS W}\Iﬁﬁ@%o\gggé&éf@g

as follows. The separa ase oi grades are prepared || | ed out
nmode from baseabi 1025 gr eduitder blsac ildnpredusts qr dpsratesn cos r espond

with the desiﬁfng?%Slgi%eQ%%%%SB E%% %§?£§jl precursor fraction is
er e ot ime

prepared one a er in aperiod o in the vacuum
distillation. It has beénrsauetbolddmeny oferdhe Mrapdite Maventmon one

distillation sequentially for .each 20 desired hase oil grade high yjelds

of the separatga5§s8l?09¥§d8aﬁSbgrﬁﬁPiﬁﬁb@F'ﬂﬂ % %?ﬂgc?%?rgag%egkgse

when 1de di ffFf@@ﬁstﬂ leraeraionG ifSCEirt Ye:aimpll), Ghetneenembd@inaht ous
, 1.e

grades is snal . smaller than 2 c¢cSt. In this manner a base oi
grade havi ng atRPnERafPEeyiPSsSssiCly JFagesIFFec (@t MetRiedR3ed RaRiads cst

and a second bgsere@khtIkadRnRAMING1&ddNeNRld GaviBEESTd Vseép 109) G of
between 4.5 and 5.5 ¢St can be advantﬁggouslytprepared in high yields by

perform ng thesvatabiydpstifioamscors fodloMs stThpderaFgte ootk sPhla base
cor r 6spond ng P5eoPRe T LT Bt heeehit! artio ! TG Mg R oS 5
15 precursor fractions which properties correspond with the
desired base 0il grades. The base oil precursor fraction
is prepared one after the other in a period of time in

the vacuum distillation. It has been found that by
performing the vacuum distillation sequentially for each
20 desired base o0il grade high yields of the separate base

oils can be obtained. This 1s especially the case when
the difference in kinematic viscésity at 100 °C between
the various grades is small, i.e. smaller than 2 cSt. In
this manner a base oil grade having a kinematic viscosity
25 at 100 °C of between 3.5 and 4.5 cSt and a second base
0il grade having a kinematic viscosity at 100 °C of
between 4.5 and 5.5 ¢St can be advantageously prepared in
high yields by performing the vacuum distillation in a
first mode (vl) to obtain a base o0il precursor fraction
30 having a kinematic viscosity at 100 °C corresponding to
the first base o0il grade and in a second mode (v2) to
obtain a base 0il precursor fraction having a kinematic
viscosity at 100 °C corresponding to the second base oil

grade. By performing the pour point reducing step (c)



obtain a base oil precursor fraction having a kinematic viscosi by Al6 AP
C corresponding to the second base oil grade. By perform ng the pour
. poi nt reWNXNMFO&ep (c) 2 9 AU6 2005 WD 02/ 070629 PCT/ EPBECTBREBE 365
separately on the first and second base ©0i¥ Jprecursor fractions high
quality base oils can be obtained. After performng a catalytic dewaxing
step (c) or aéperatkeyophi ahal fhiydrogematseanrst afndd)oi(ls gardal a3y 5
| ower boiling_conpounds. fotrnmed during _catalytic dewaxi are renoved,
pref erabl y byfﬁagﬁé%s Bighy Huéﬂil&ﬁ(, %a&& o 1SR % sHhaiis b with an
initial flashing sfepr pByrfoiadsigha zasdiltyalle déwiildatdtp c) igy the
alternating vacuumdistillation node (v) of, step (b) it 10 is possible to

obtain the sepaF&fetB&s&PSLOTE ddnPIstritedoth iRl ()i ol SREBEIRY st ep

(c) orsoptionabygtepoldingMddiiduriday ifemed (RIPMEy at i ahe! RQidH g
conpounds fromthe end base oil grade. In a preferred enbodinent a
first base oi pregraneverd,i praias Ry iMegTes K Fhedettiel M- Mirscosi ty at

vol ali |1ty of CBEl w20 widh C RRar S any hallo 14 W {accarras b e

L40 T87) and By pboespoignt cfuiietdee di-sts ldrat @0 @t pirefgrabl y bet ween
-25 and -60 C_,(according.to ASTM.D,.97), hy. catal ytic 20 dewaxi ng . n. step
(b) a distill 22 EBRRSEINGD vl %tr%llsatbcel;? ik CRiR AN of B Tl i€
viscasdty at 160p€sefiblketweenthiz amet sepaaSitearshse seichbrdl basel i

(grade-5) is_prepared having a kinematic viscosity at 100 of. be en
205 and 5.5, BTRBCR VORAMILS ISR SR 00 19F Wb e S |Saer
than 10 w % agdtBop@UhaRAN t&f rdiwmeehy I vl - CnPrefsaiiys
between -25 and -60_C, by catalytic dewaxing in step (b) a distillate
fraction obtaffhe® thestdd CAShRANFLRIE nehfatd PTS Ed t§erdimnic a

(vK@00) of betweenpds2 and S.grafd-4)30d pramacand arhedientnofathe

present invention nore than one viscosity grade base oil is prepared at

a tinmd viscosity at 100 °C of between 3.5 and 4.5 cSt (according
to ASTM D 445), a Noack volatility of below 20 wt%,
preferably below 14 wt% (according to CEC L40 T87) and a

pour point of between -15 and -60 °C, preferably between
-25 and -60 °C, (according to ASTM D 97) by catalytic

20 dewaxing in step (b) a distillate fraction obtained in
step (a) having a kinematic viscosity at 100 °C of
between 3.2 and 4.4 cSt and a second base oil (grade-5)
is prepared having a kinematic viscosity at 100 °C of
between 4.5 and 5.5, a Noack volatility of lower than

25 14 wt% preferably lower than 10 wt$% and a pour point of
between -15 and -60 °C, preferably between -25 and
-60 °C, by catalytic dewaxing in step (b) a distillate
fraction obtained in step (a) having a kinematic
viscosity at 100 °C (vK@1l00) of between 4.2 and 5.4 cSt.

30 In a second embodiment of the present invention more
than one viscosity grade base o0il is prepared at a time
starting from a base o0il precursor fraction. In this mode
the effluent of step (c) or the optional step (d) is

separated into various distillate fractions comprising



starting froma base oil precursor fraction. In this node th?H‘?fofu'ZB{E”t
.of step (c) or the optional step (d) is separated into various

di stil | atwofeacds2zons conpri si ng 29AUG 2005 WO 02/ 070629 PCRCERPEZ/B666 -
10 two or nore base oil grades. In order 0 reet the desired viscosity
grades and volatility requirements of the various base oil grades

preferably off egf FacL iql i wegl, o Ahoy o]
desi red base OF?85 ér.aggtg %%%eal%gé gg%éllté%e'd as Osepar giéq?égét?g%s&e%'ﬂggg
fracti ons havi ngsanasiitivt igalades lany ywoiatti loft ybose Badnéh t syt the

advant ageousl y .recycl tQ st . ions _obtalned boiling
in the gas oil Vggﬁaggo%a%% 8%1@%%55% %%?Pleb%gkr?feiy%#}%as?%c S#E%C%Jo?n%r
alternatively beillsaed bE@weerg EHbend rend/npdreidw tithgrépsad eed lgase obh 1
fuel onposi tion., The sepq\rfatid%q_1 into, the various fractjon

sui tably be pePPORfEd S Avatthairad 135S T GOt e SO ber tedl AP ER si de
St pers {0 SepaKakechle rahAsid Qi LIRS SRiKb £l iTho k. (O S.mde Lol o
or exanpl e | aving a

found possible to obtain 15 a base o viscosity
bet ween 2-3 cShayaalbaseateidechesdiyndpea nacgooised yrhettveen(al)y 6 B8y faadt dons

base oil havi ng ? vi scosi t.y .bet ween .7-10 cSt. . product si rru#ﬁaneousl y from
a singl e base SPFEPPECUPSIT TS adt i (RS U5t tTR9a ki vehaY i 82Yi scosi ty

at 100 C) 20 Asgradpl4 aedreicyilate-to bass oith) hewi ot dhea i 0PRy thesusag
descri_bed above may %dvant ageously be obtained as the 4-6_cSt base oil
produdt® In stéf BcPlEREIRSsE MO hIHTIRAES i Drddbt @t hetlein step

(b) is subjectednb8satReH. RAHN IR Nh 20ntd egh&Bf ri W& hf B POUSRBOI Nt
reduci ng treatnment is understood every process wherein the pour point of
the base oil Mayréeydcadlyy bforkerfmed i@ preaeiyn §i ot &lathan golamn

more pref er abl éa%&@etdh%;lt%{s s@deTr%Bczgx%ﬁéjO&@tsé L OO R & e gBPL o 2R BR
performed by means of a so-called sol vent dewaxi ng process or by
means of a casalgt coldswaxiiny fPriccesxle Sot vent faendxpegsibleetd obtain
15 for example a base o0il having a viscosity between
2-3 cSt, a base o0il having a viscosity between 4-6 cSt
and a base o0il having a viscosity between 7-10 cSt

product simultaneously from a single base o0il precursor
fraction (viscosities as kinematic viscosity at 100 °C).
20 A grade-4 and/or grade-5 base o0il having the properties
as described above may advantageously be obtained as the
4-6 cSt base oil product.
In step (c) the base oil precursor fraction obtained
in step (b) is subjected to a pour point reducing
25 treatment. With a pour point reducing treatment is
understood every process wherein the pour point of the
base oil is reduced by more than 10 °C, preferably more
than 20 °C, more preferably more than 25 °C.
The pour point reducing treatment can be performed by
30 means of a so-called solvent dewaxing process or by means
of a catalytic dewaxing process. Solvent dewaxing is well
known to those skilled in the art and involves admixture
of one or more solvents and/or wax precipitating agents

with the base o0il precursor fraction and cooling the



known to those skilled in the art and invol ves adm xture of ozgﬂ@ﬂ&re
solvents and/ or wax precipitating agents wth the base oil pr

- fracti on Ve@O2@864% ng the 2 9 AUG 2005 WO 02/ 070629 PCT1ERSI/EFIBERF6E 11
m xture to a tenperature in the range of #fom-10 Cto -40 C, preferably
in the range of. from-20 Cto -35 C, to separate the wax fromthe oil.
The oil cont amdixngrichero X dnppearsitaldey ifd |ther echridy cophfsoili@reclesh

whi ch can 5 be nade of textile fibregs, such as cotton; rous metal
cloth; or cl ot'ﬁ%arra%e cﬁr%ﬁar}rgﬁ c”hg't%ﬁi%ﬁ%ge r#ﬂ%@ bfé) shIvent3 > whfch
may be enpl oyed ise e tsol trantweWaon & heprdices Srias eo £8- Eonket {80
net hyl ethyl ketone, neth i sobutyl ketone and_m xtures thereof),

|
06-C10 10 ar off@fs ¢ Shytf hos (F G HAmRHR)2 T K eF e3l@th ke bplescannd
aromatcs (€. e R ottt ket %ﬁa@@d, talaensy 1co1_aﬁ$rg,r ehéi Hes arhéﬁfg}x] as

solvents such as liquefied, nornmally gaseous C2-C4 hydrocarbons suc
propane, prop@letd; Putekrth fade aife smthetd e mest eheakdf  Exdme Leesobf
met hyl 15 et hyl K I
i sobutyl ket o)r%e()lgi%té&%gr@{r‘%}f gﬁ%fer}%e%mﬁ%%n%} ?sﬂe o%gt %rslgng%vég%{[ﬁ%r
sui t abl e sol ventocdesaxd ey ¢y dieserones eleescmdiduy ] nethipt i keinondase O |
and Wax Processing,. Avilino Sequeira, Jr, Marcel Dekker Inc., New York,

1994, 20 ChaptedhyZ ImQindriablketang qnd Bxi3eredrineere9f heahe—610a

cat al bi c dewaxin rogess. With suc{: a Process i{ has_, been fgugd t hat
base dl'ls haviarﬁm%‘%b(ﬁ %%%?a‘fﬁor&/e ¥ Bel 5w TRl AREHREGT ePhir SATARER
starting fromaadaseoniiind (¥ sgumsathyr asthohn st ohé abne@dtdbushep, (b) of

the present process. The catal ytic dewaxi ng process can he perfo d by
by process VRGN T 4TEA o e TS LAl 5ot L SRHEE RS ar JUSHOR LY pont

point of the kasedid @Jacyrspirdthifbacd | Oich Sas estiepanads spesyitad,
above. Suitable dewaxing catalysts are heterogeneous catal ysts
conprising a butane, butylene and mixtures thereof. Mixtures of methyl
15 ethyl ketone and toluene or methyl ethyl ketone and
methyl isobutyl ketone are generally preferred. Examples
of these and other suitable solvent dewaxing processes
are described in Lubricant Base 0il and Wax Processing,
Avilino Sequeira, Jr, Marcel Dekker Inc., New York, 1994,
20 Chapter 7. h

Preferably step (c) is performed by means of a
catalytic dewaxing process. With such a process it has
been found that base oils having a pour point of even
below —-40 °C can be prepared when starting from a base

25 0il 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
hydrogen the pour point of the base oil precursor

30 fraction is reduced as specified above. Suitable dewaxing
catalysts are heterogeneous catalysts comprising a
molecular sieve and optionally in combination with a
metal having a hydrogenation function, such as the

Group VIII metals. Molecular sieves, and more suitably



nol ecul ar sieve and optionally in conbination with a netal uAgﬁqu
~hydr ogenation function, such as the Goup VIII netals. Ml ecul 535
and nor e ypyigh/ailsye 2 9 AUG 2005 WO 02/ 070629 PCTI EPO2/ 02366pCT/ERZ/02366
intermedi ate pore size zeolites, have shewn2a-good catalytic ability to
reduce the pour point of the base oil precursor fraction under catal ytic

devaxi ng _condi {4 opseaPLelepably sibe Latanwed ate ora,aize, 3280l i tes

have a pore dianeter en 0.35 an .8 nm Sui't m et redi at e
pore size zeol¢aezslwurecnapiidhtyelo ZSNIIuSe ZSMPZDUIZWJ’@Z\; CZSMI%,baSéSi 32,

ZSM 35 and ZS d p r_si.eves are the
silica-alum nzl\i{j;) s%ﬂéi']&%%@{ﬂ%gggﬁérﬁl a g%%f C\%rtl{‘l g%)t% el"ﬁ *19'9 s nost
preferred as fosnékaiphe. desefebedlyntheSiAt48nERllihtZPd1%e mayzoptional |y
be used inits ormin_the absence of G ou I nme . The
other ol ecul 0L ERBSIATE Pr BPEFARRITRLET o GHNSEL i Crr Wt arf e
Goup VI netsbitSyléabheebhetdpaYel boret dligzearfdcih tickete wORBAite,

pl ati num and pal | adi um Exanpl es of %osm bl e comhi nat | ons are Pt/ ZSM 35,

Ni / ZSM 5, Pt/ Z&NE23; 2847 Z3Mm 28M-Be 78RMag 3and F735aPGSM- EFLﬁ%e?rSM 48.

details and exs9Phes ﬁie%ékkéé' grmbe%lfl ﬂfol%cel\aeas_» adychfeyverat g
conditions are for exanple described in WO A-9728278, 20 US- A— 4343692

US- A- 5053373, %5l Ac&28bunynapiospiakess BT, MHie Ielei oy vkl ySAPO-11
sui t ahly al so fé’@éé%e?réfekéked%s E%? RiLAGRY eCQﬂasQeml &y ni,petic or

naturally occurrin nor gani c st ance, or exanple clay, silica 25
and/ or net al dk$ﬂ2és48&laﬁmal ZSMcﬁrmlaNgo@rt&madﬂa( fasr vsdnpl el HHEM-5

nont nori || oni t d Kag“en {D I i eﬁfag?’g’r Glyou%ervf]%sl %:a%e_{ abj,l%/ I eso?rjlous

bi nder materiaf; or exarrp g4 re y “oxid exa
alum na, sili cmehdaoniaa s$elesaaregpesiferakilly cmse?d) iz roambnation with

S ea Enor 2 o8 RAGRAPERY ! frrY hetdnl AR R WAl BrIF AN s are

15 nickel, cobalt, platinum and palladium. Examples of
possible combinations are Pt/ZSM-35, Ni/ZSM-5, Pt/ZSM-23,
Pd/ZSM-23, Pt/ZSM-48 and Pt/SAPO-11. Further details and
examples of suitable molecular sieves and dewaxing
conditions are for example described in WO-A-9718278,

20 US-A-4343692, 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

25 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-

30 zirconia, silica-thoria, silica-beryllia, silica-titania
as well as ternary compositions for example silica-
alumina-thoria, silica-alumina-zirconia, silica-alumina-
magnesia and silica-magnesia-zirconia. More preferably a
low acidity refractory oxide binder material, which is

35 essentially free of alumina, is used. Examples of these



al um na-thoria, silica-alumna-zirconia, silica-alum na- nmagnesigsape
silica-magnesi a-zirconia. Mire preferably a low acidity refract or3y oxi te
bi nder neWeRAT62%hi ch is 35 essentially free of al uni na, BCI/EPIZH2366
Exanpl es. of these 2 9 AU6 2005 WD 02/ 070629~ PCTI EP02/ 02366 - 13 bi nder
materials are silica, zirconia, titaniumdioxide, germanium dioxide,

bori a and m xbdndsrofater i@lamre ¢filidessezigfcamhiah teikzapl ws drexidest ed
above. The nost _pref.err j.nder ;is siljca. . referred class of

dewaxi ng cat aPys3 ?n&gﬁrppﬁifgg l%%rft eﬂrofrreld—’ll aalne zme%iﬁf eesér?/ét%"fcf iPediofe of
descri bed abotkeandofawhdwhaai>dinpl esefaacticrst cakiaisows Ndette ndsar i al whi ch
is essentiall élef ree of  al lé{g[ na as descri bed above, wherein the surface

of the al unmi nBSPERLERE Pddid% 1§ y¥tat93tes 10 has been nodified by

subj ecing the al gnpReFeriredt &1a0!d 1t Ricaiasia) |ddes o Snface
deal um nation treatnment. A preferred deal um nation treatnment is by

contacti ng aniakerngsiatst 29 HindrydmiltHey et idescribed abarend

sol ution of a_fhkuorasiilds B g 4 j ; :
US. A 5157191 ar "I ATGOIS 1%eg£alg<carrpl es }gl?&iul%it}g ﬁi%q“d%%rﬁlgr@aﬁe"aﬁ ySis as
descri bed abewseartdadilly darasonfd alndnidalasridesenited Z8M &, sildmain

bound and dea 1 / vl d Do upi nat .

P ZSM 12, o1 150 SRSURT niF dAR i S0 B ot L L s
described i n WAsAbee29 bt ighided By B@3RdnlindCatled yd 1wm Devsdd ingatoondi ti ons
are known in the.art and typi.cally involve operati fenperatures in the
range of frofc366 o B ,%ﬁlﬁ?sabq?/?rso%% t%e%g'gmé?a Thydr ogen
pressures in theataege .0 ffraictrdd R beinat el eradtyedt o 48, to 70
bar, weight hourly space velocities ( \) in the range of fromO0.1 to

10 kg of  oi | EBLaGHY &1 %%Wtepé?%shﬁlﬁ ey myd e tzanditerom
0.2 to 5 kg/l Mfifen mRY @ud@P! o fierBd.of 1 Slidrded1{Miranshhydipgen to
oil ratios in the range of from

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

20 Pt/ZSM-22, as for example described in WO-A-0029511 and
EP-B-B832171.

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

25 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

30 3 kg/1/hr and hydrogen to oil ratios in the range of from
100 to 2,000 litres of hydrogen per litre of oil. By
varying the temperature between 275, suitably between 315
and 375 °C at a pressure between 40-70 bars, in the catalytic

dewaxing step it is possible to prepare base oils having



100 to 2,000 litres of hydrogen per litre of oil. By varying tagy
'terrperature bet ween 275, suitably between 315 and 375 C at a Z:) 6 dMe
bet ween Ao0Qobmes, in the catalytic dewaxing step it is posEpdl/@3t0
prepare base oils having 2 9 AU6 2005 WO Q2/ 670629 PCT/ EP02/ 02366 - 14
di fferent pour point specifications varying fromsuitably -10 to -60 C

The ef fluent ef s$8RAtC t 0
hydr ogenat i on é-Lt ep (g)t, )péjlllzro%iflggfééﬂéé/%%flgggg%ggs 8 ?nﬁ %Jfrrllgggktabflgr

exanpl e i f theléffloue®O céhtai ns ol efins or when the pr oduct is sensitive

to oxygenation. @g HARdrt Wi tabl eE%‘)][ri% ﬁ:&bf{/ Eggg&%%&ﬁr%

bet ween 180 and 3 C, atotal press
preferably abewe aﬁ@ﬁtbmnaalnduﬂsﬂ)rmma’pierﬁ es’a@py (6Et wednolz2efanded5d obars.

The V (Wi gh ho 1y, space veI oc ) fanges f om 0. 3 2 _kg of oil
per \Arlf’s‘tre of %c gl%]éﬁﬁp r W(%/# {’\: a\‘rﬂgf‘ﬁyﬁ g}éﬁa#%ﬁugﬁléal yst is
suitably a SUI@I@@I‘ttaQﬂls eAlteat s @pnﬂﬂﬁéﬁlﬂgeapﬂbd@CtSEQ sengptyvel teetal .

15 Possible Goup VIII, rretals are cobalt, njck al | adium and
pl ati num Cob&QXY I&RF Hi¥kel T %t%?‘?\?njgsc%‘f%%f% Fr‘g{jrlﬁ sBUofpr Pse a

G oup VI B net glempediadailey vedwdelenugo aagd tengstena &thabb@egaﬁ&berofor
support materials are |ow acidity anorphous ref ractory oxl des. Exanpl es

of suitable 20k¥sEEhds trcef%%fétkbw G dREefAERDYY PRBVEaAPE BRIdesd
such s al um pa,,SidyiGa - di{ wéé:‘iC?@d) n80558. pasi| pRa- ?hg%rl?}el%l}e

i
fluorided al um na, p|ftj | uori de I ca- alum na and m xtures o
of these. Exaﬂnpluetéyofsmﬁﬁ a\mbomyUngemgeanfcamaDy§tSOaBekQSOf oil per

T e TLYSOUMDE SN G AR SHCET I 7 and K 8010 (42O
(Criterion); nickeahe ingterenaoitri catgl ¢at al ysseisabhyaa Blpgd42eand
N, 352 (Engelhacd), and C A5k (Lt erionls goal bz 0
15 Possible Group VIII metals are cobalt, nickel, palladium
and platinum. Cobalt and nickel containing catalysts may
also comprise a Group VIB metal, suitably molybdenum and
tungsten. Suitable carrier or support materials are low
acidity amorphous refractory oxides. Examples of suitable
20 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.
Examples of suitable hydrogenation catalysts are
25 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
(Engelhard) and C-454 (Criterion); cobalt-molybdenum
30 containing catalysts such as KF-330 (AKZO-Nobel), HDS-22
(Criterion) and HPC-601 (Engelhard). Preferably platinum
containing and more preferably platinum and palladium
containing catalysts are used. Preferred supports for
these palladium and/or platinum containing catalysts are

35 amorphous silica-alumina. Examples of suitable silica-



(Criterion) and HPC-601 (Engel hard). Preferably plati num cont wlgggﬂg‘nd
nmore preferably platinumand palladium containing catal ysts ar 6 4

. Preferre®@0ppo629s for these palladi um and/or plati num c&&THRR/AEP66

catal ysts are 35 anorphous silica-al umnalS>Exanpl es of suitable silica 2

9 AUG 2005 WO 02/070629 PCT/ EP02/02366 - 15 alumna carriers are

di scl osed i n ¥WDuAif41@2631icks piref erirsed ccaidaliys tWaE-amP4 5E563N &l | oy of

pal | adi um and |_at i num pr.ef erably supported on .an anmprphous silica-
DU na carr i BF B TRAC I A Rd TE i eSS At & G ol ST 65 of
Criterion Catphyst nGanpay eddeust Fuppobled SramkeXait $hols G Bi da-shows a
preferred enbodi nent of the process according to the present invention..

To a hydr ocr a@RBRINAe §&dH 2 P fa vBiSh &heTCoFaaT Productayailakle ed.

After 40 separath9)sef cgaeous RIraduchsrt e tefif emiofRny S(nsePsat ed
into a naphtha fraction (8), a kerosene fraction (7), a'gas oil fraction
((5) and a resfTdlelf6pn eResiPd@e (6) is subsequently further separated in

a vacuum distill ati cql 9), i : j
fraction (11), a gggg&& Iq %F%g%r ?saoﬁf‘e(r}aetg?%o%n ( 123dlgnne al&ﬁ]i %ﬂ%rﬁ%ﬁ%%g
fraction (13) acTheadinghdro Wdid ipagsefrtadnvemt(itg). i% redyydrocrdckd?3) to
reactor (2). S il . rsor. fr i i ed a fee o]

catal ytic de%/%%:ﬁg&r Z(az t &r I%r(l%%) ,es'rusTqua H%?ha%pr}aoc%ecfbgl rle%cf%é'. %t%\rn

i nt erh®di at e pepdueatichb)ofi syaseicaisned dunctseparata Mgludret ga3eals fracti on

and part of the gas_ oil . fraction,gnd those .conppunds hoiling w thin that
range (15), WitERTAFES Irh&d adﬁ’i‘ai%ﬁ:htah T ecalﬂﬂlggls d ?Jﬁ%s%?%cess, from
the ef fluent gfraceaetor(1l4)a & Ioilerfrditate produaid (d6}essafied(ép. a

vacuumdi stillation colum (17), which colum (17) is provided with
means, e.g. SPdeNEri(Flerls SIPSHEEEH g TR h%eﬂ’%’?@'i?ndo%nt%eva?‘é\%\%r

different fraghis@as 1b@iildmEdeimweem )t iedor e (1Pt o ghshinh| §é 0911
produi:és. ' Elr%lérfeio:lr-l t(olpls) ,( 1a8)5asae 0il precursor fraction (12) and a
higher boiling fraction (13). The higher boiling
" fraction (13) is recycled via (23) to reactor (2). The
base o0il precursor fraction is used a feed to a catalytic
dewaxing reactor (14), usually a packed bed reactor.

20 An intermediate product (16) is obtained by
separating the gaseous fraction and part of the gas oii
fraction and those compounds boiling within that
range (15), which are formed during the catalytic
dewaxing process, from the effluent of reactor (14).

25 Intermediate product (16) is fed to a vacuum distillation
column (17), which column (17) is provided with means,
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 (18), a

30 gas 0il fraction (24), a light base oil grade'(19), an
intermediate base o0il grade (20) and a heavy base oil
grade (21) are obtained as distillate products of
column (17). In order to meet volatility requirements of
grades (20) and (21) intermediate fractions (22) are

35 withdrawn from the column and recycled via (23) to



30 gas oil fraction (24), a light base oil grade (19), an int?ﬁ@é?ﬂtﬂf
‘base oil grade (20) and a heavy base oil grade (21) are obtai

di still atwopeotses s of columm (17). In order to neet vol aPCT/iEP§2/02366
requi rements of grades (20) and (21) intefroredi ate fractions (22) are 35
wi t hdrawn fromthe colum and recycled via (23) to 2 9 AUG 2005 WO

02/ 070629 PCTI O2360er - (15, bydrecragkebtlidhs Gt Qined IRCHIZANS ang
obtained as (24) and (15) nay be recycled to distillation colum (4

(not shown). WYlerPayiRelyerychay BPs81pELpdasipre cofarn Hé) Hadtom
distillate praogiginpf £o{aPRa{idd) anpohaheaisedpa 33:21RA%E 9ide dhade.

In such a situation the bottom distillate product i's suitably recycled
to reactor (2potgmn ¢hewnlatThepnpduet desceprbannBddd )oidangrddéded wead

suitabky find use ase, oj r ti s i ssion Fluids 10
( ATF). 5 | f the%c?ezal~rhg§d5€l{§£%)0é%?é€hefﬁTéH%§ e \%Eéﬁatg%?ng%f %0(1::§to,mthe
Base O | gradetidtsl kai¢ abhtgdbteniledsuitbhbdy geagellralitng reack@hO0( Df

about 2 cst. The basrg oi] having a kinematic viscosity at 100 C of about
2 to 3 ¢St can"%uitABYY be obtained by catal ytic dewaxing of a suitable

15 gas oil fracti arhasalobiadesct ibéherataospieyiraderd/ @an wAGHWBLy
distillation in st e‘g) (bgﬁgg descri bed above. The, Automatic Tr.ansm SSjon

Fluid will corpfideiithe 258i P11 a508eqBr FREAMRG Ve, T HHISIESBIOP HAWHES a

vK@o0Qpof betweetr) 3 andrie CHbsi A8 ORE10D BBI @HREMTGN MBNGRAA 1y esng 20
Exanpl es of such performance additives are an antiwear agent, an

antioxi dant, ah-ash¥lesstlespersaptl arpdard péi suidaplesdamndeghavith a
anti f oam agenty, 434 rl%%ﬂxg(g a@ﬂ?ib@rofaaﬁeﬁrf:o%' Qg NRIHY AR @ havin
Vi scosity ITDdIgfI er. e se ol l's obtained by the present process havin
25 i nt er medi atee kiK@0at Yol wescosibpt akeh02 4RdoF eStoutof2 tehikcleJr efanr ed

gr s el PSSR FIRES ek abeyReasEl cBEISEAN Bt e st i

el ect ibcal gas o0il fraction as obtained in the atmospheric and/or
vacuum distillation in step (b) as described above. The
Automatic Transmission Fluid will comprise the base oil
as described above, preferably having a vK@100 of between
3 and 6 cSt, and one or more performance additives.

20 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

25 intermediate vKQ100 wvalues of between 2 and 9 cSt, of
which preferred grades have been described above, are
preferably used as base 0il in formulations such as
automotive (gasoline or diesel) engine oils, electrical
oils or transformer oils and refrigerator oils. The use

30 in electrical and refrigerator oils is advantageous
because of the naturally low pour point when such a base
oil, especially the grades having a pour point of below
-40 °C, is used to blend such a formulation. This is
advantageous because the highly iso-paraffinic base oil

35 has a naturally high resistance to oxidation compared to



oils or transformer oils and refrigerator oils. The use 30 in &l %Ab6 Joosl

-and refriger il's is advantageous because of the nat pour
. poi nt wh ‘gs Og}coﬁd’(’zspbase oil, especially t gr ades havi ng%&l[é%%ormg%xfnt of

below -40 C, is used to bl end such a forrmulation. This is advant ageous

because the hi ghl y i So- L[))araffl ni c base oil 35 has a naturally hi gih
resi stance to X R¥FBrPedIbareB tbeD16 AvBe2B885eWO1ds0FepEgially the

PCT/ EP02/ 023662 ol P ROVInGOLAE Hapht Nl poli¥PeRa%e,0ishs + AEAREAIRIdY
the base oils having the very |ow pour poin swtably | ower than -40

S
C, have been fidiafl T50beCveR§veubeahl EORBE Gi9ebei Heryhsud&rb oo altsleons
such as aut onof V&@PQ&Q&%E%?:LQ&&H% %ﬁxagp%ﬁltfoh&%'v%” 81%9_2{)(1'09%

the SAE J-300 viscosity classification, wherein XX iS
60. It Shas beert f*d@meWhaK spesefhcghlpneacpgbduleantto ft@lenﬁlA@t iJor3d Ocan be

prepared with o] b roce f t rent
invention. O h\éﬂec%%fg% H%F%%%?ﬁg!’gu %hEQE;@a %0?1% gré ![}ﬁ)é é\%x%oan
the 10Wxx foré@l ait ohas bhenefouhtetRati shaseahmg(h tike lebgiimand |

f | ati the ab d b | and
o More of addi TTULE ERHARLAE DB PAARRERYe 'iJ Bod NP e iy For m par t of

the conpositi Odsbﬂéuaaleleswessedpspeésenb$ tdet engerhs, iprehernall.y cthdrhe
over-b sed type, Vi scosMy m)dlfil ng i yners, extrene E;3[%ressure/ antlvvear
addi t | pr BeFSHPYCorNBRRE PR 2RP PE?TCl&PtShla&&hct}%‘[?n R

anti oxi dant S, 10%ek2r abkxu0httBRshi NderednpReROLIC 1@ MM d.Y Bthe pour
20 poi nt depressants enmul sifiers, denulsifiers, corrosion inhibitors,

rust inhibitor@lIHme| SLai APAGUAARLPNYES 1 las¥isR LY COFEE issdithiserdove

Specific eXﬁ”%@&PIbéHCBaséd%%&' 358 8he @%S%'rlée%f' %dfdcirt 'E%amples
Kirk-Q hmer Encycl opedi a of em cal Technology, third ition, 25

vol unme 14, paget addisee ¥hpesnvbachomaw Korpe Padtustir atth@d amime e on
folloqkpg nonafénéshﬂgsgxaggkg§sants, detergents, preferably of the

over-based type, viscosity modifying polymers, extreme
pressure/antiwear additives, preferably of the zinc
dialkyl dithiophosphate type (ZDTP), antioxidants,
preferably of the hindered phenolic or aminic type, pour
20 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, third edition,
25 volume 14, pages 477-526.
The invention will be illustrated with the following
non-limiting examples.
Example 1
The Cg-C7gg °CT fraction of the Fischer-Tropsch

30 product, as obtained in Example VII using the catalyst of
Example III of WO-A-9934917 was continuously fed to a
hydrocracking step (step (a)). The feed contained about
60 wt% C3g+ product. The ratio Cgp+/C3pt+ was about 0.55.



Exanple | The C5-C750 C+ fraction of the Fischer-Tropsch 30 prQoamy[; 085
-obtained in Exanple VII using the catalyst of Exanple Il _of

WO A- 993 M0 P2ME%2% ont i nuously fed to a hydrocracki ng st epPCTERP/(2496) .
The feed contai ned about 60 wt % C30+ rod:U%t The rati o C60+/ C30+ was
about 0.55. 2 9 AUG 2005 WO 02/070629 PCT/ EPO2/ 02366 - 18 1In the
hydr ocr acki ng Bt ephe heyfiractaokings stept abked raictth ona wayed raanrtacdtiad) with

catal yst of Exanple 1 of EP-A-53 Th fqu nt .of

cont | huousl y i SNEr eaPaebigPy B3FAdHes SFuEre A 4 eds e BB 1 f ng
from5 370 C and ahoy6effhﬂeutebd etegasa¢|wa%ra©h¢dmuwn§1fﬁansﬁrﬁﬂbd<3
hydr ocr acki ng step, was_43. wt %

art aof Jesidue "R' was
recycled to sted 94 ea%ﬂggtﬁenﬁpﬁﬁﬁganaagt r\%&dé’@parpa{ g%flglyl%dﬁrfso%f a

vacuunsdi sti | 3@ onci 8hQ aBobaseTdel yRee@aULFOGalsl Bt GrdWVidid dhefresh
properties as in 10 Table 1 and a fraction boiling above 510 C. The

condi ti ons in ¥$RA hy@r BEAHEERFAGKINEp SEEP Wete 4 3a Wify-e e aeafinngagit of

Hourly Space SV, ~0f, ) e f.ae Y
kg/1.h, hydr oﬁné);%ésgl%\tyevg i %e%g let'a otSl ot > Sl b%méanléq%

reactor 15 t epipet awasesepazase@ b]’amleén§ Bénsi tVyaCaJtmTV@t;S(‘ﬂlagllJrﬁJ;wg nto

K@o00 (cSt)3.8 9
emerat ure i i oh GIboE ST Eebtsi e cralh, B L BB o AT Ya
504 Cibn the dﬁa@ré ng shePa thacthiast b@aqungTaalBoe;elm sccontacted with a

deal um nated silica bound ZSM 5 cat al conprising 0.7% by wei ght Pt
and 30 Wt % ZSM+ 5 aBhe conditions in t e hydrocracking step (a) were: a

fresh feed Weight Hourly Space Velocity (WHSV) of
0.8 kg/1l.h, recycle feed WHSV of 0.2 kg/l.h, hydrogen gas
rate = 1000 Nl/kg, total pressure = 40 bar, and a reactor

15 temperature of 335 °C.
Table 1

Density at 70°C (kg/m3) 779 .2
vK@100 (cSt) : 3.818
pour point (°C) " +18
Boiling point data as g 355 °C
temperature at which a 108 370 °C
wt% 1s recovered.

50% 419 °C

90% 492 °C

o

95% 504 °C

In the dewaxing step, the fraction of Table 1 was
contacted with a dealuminated silica bound ZSM-5 catalyst
comprising 0.7% by weight Pt and 30 wt% ZSM-5 as
described in Example 9 of WO-A-0029511. The dewaxing

20 conditions were 40 bar hydrogen, WHSV = 1 kg/l.h and a
temperature of 340 °C.



described in Exanple 9 of WO A-0029511. The dewaxi ng 20 conditjons were
40 bar hydrogen, WHSV = 1 kg/l.h and a tenperature of 340 C. AMDAUG 2005
02/ 0706290 ¢2R70630 © AU6 2005 PCT/ EP02/ 02366 The dewaxed 0i$c¥§#bﬁﬂz illed
into three base oil fractions: boiling .betgveen 378 and 424 C (y
based on feed to dewaxing step was 14.2 w %, between 418-455 C (yield
based on feed to waxi,ng_step s.16.3.w% .and.a, 5 fraction boil.ing
above 455 C (yielgﬁ%asgﬁgﬁ € egﬁﬁtgasdgﬁégﬁaéegtéﬁtﬂagkff?G%ﬁf@G91 ee
gabl e 2 for nofeactebast sboTabhg Betivgbh BRI umdHaavy °Gr adaG@lad @@sR@e on
ensity at 20 CB05.8814.6822.4 pour point ()< -63< -51- 45 ki nematiC
viscosity at 1% 3590dﬁUa§?P88FfeEiﬁéﬁa@ﬂcS;W§égsiP§t§Fe§;fé@ffﬁﬁ%.éﬁ?

100 C (cst) VIpyfeildlbddcbiogak reabatbl HekakWh¥) BraplQad2.124 SWRhURNG a
content (ppm <1 ppnx 1 pp 5 ppm saturates (%w)n.a.99.9n.a. Content of

nK
cycl o- 5n. a. 18. Braa! iearagf'-iﬁw oy €+ ¥ OBy n&nilyigilsc bsised & feed to

dewaxing step was 21.6 wt%). See Table 2 for more

details.
Table 2
Light Medium | Heavy
Grade Grade Grade
density at 20 °C 805.8 814.6 822.4
pour point (°C) < -63 < =51 - 45
kinematic viscosity at 19.06 35.0
40 °C (cSt)
kinematic viscosity at
100 °C (cSt) 3.16 4.144 6.347
VI n.a 121 134
Noack volatility (wt%) n.a 10.8 2.24
sulphur content (ppm) <1ppmj<1lppm|<5 ppm
saturates (%w) n.a 89.9 n.a.
Content of cyclo- n.a. 18.5 n.a.
paraffins (wt%) (*)
Dynamic viscosity as n.a. 3900 cP |n.a.

measured by CCS at
-40 °C

(*) as determined by means of a Finnigan MAT90 mass
spectrometer equipped with a Field desorption/field
ionisation interface on the saturates fraction of said
base oil.

n.a.: not applicable

n.d.: not determined



measured by CCS at n.a.3900 cPn.a. -40 C (*) as determ ned by &aklf 15 a
.Fi nni gan MAT90 nmass spectroneter equipped with a Field desorption/field
| oni sat i owa oxoged2zace on the saturates fraction of said baPETAEHM20IB6G. :
not applicable n.d.: not determined 2 9 A% 2005 WD 02/ 070629 - 20

PCT/ EP0O2/ 02366 Exanple 2 Exanple 1 was repeated except that the dewaxed
oil was distiﬂgéﬁbi@t@ the different three base oil products of which
the properties are presented in Table 3. Table 3 Light Medium Heavy

G adeGr adeGrade deraTRical YOSCBODS2BES. S8S5PE 661@% Fdintdqgred g5l - 51-
39 Kinematic uis€0sidyified3idR43c0L AQrCebest) thirdimd & A SCSidduds
3.1814.7787.349 100 C (cst) VIin.a. 128135 Noack volatility

(WM n.a. 7. 7n.cf wulphukheoRreReItppn) 2ars pReseRtssinds Tigmeat ur at es
(%) 99.0 Dynami c viscosity as 5500 cP

Table 3

Light Medium | Heavy

Grade Grade Grade
density at 20 °C 809.1 817.2 825.1
pour point (°C) < -63 < =51 - 39
kinematic viscosity at 23.32 43.01
40 °C (cSt)
kinematic viscosity at
100 °C ({cSt) 3.181 4.778 7.349
VI n.a 128 135
Noack volatility (wt®) n.a. 7.7 n.a.
sulphur content (ppm) < 5 ppm |< 5 ppm | < 5 ppm
saturates (3w) 99.0
Dynamic viscosity as 5500 cP
measured by CCS at -40 °C
Yield based on feed to 15.3 27.4 8.9
cat dewaxing step (wt?%)

5 Example 3
Example 1 was repeated except that the that the
dewaxed oil was distilled into the different three base
0il products and one intermediate raffinate (I.R.) of

which the properties are presented in Table 4.



measured by CCS at

-40 C Yield based on feed to 15.327.48.9 cat
step (W% 5 Exanple 3 Exanple 1 was repeated except that the t

dewaxed VP 0¥AYH stilled into the different three base

one internmediate raffinate (1.R ) of
in Table 4. WO 02/070629 -
| . R Medi um Heavy G adeG adeG ade

| g 4 | il | 20 Kinonmt 1+ o~ g0
T J L JJ N ricTiatrTtT o \ALl

whi

ocooth--tar. .2

10422

AR R

AIGT/ER038U¥Ps and

5142 .22

the properties are presented
21 Table 4 2 9 4U6 2005 PCT/ EP02/ 02366 Li ght
densi fgbde 20 C806811.3B17.5824.5 pour

40. C

point (C) < -63
(cSt) Kinemati
Noack vol atili
Saturates (%)
-40 C Yield bg

O

- =

“To

10

c viscosity at 2.7463.5014E%8%924 hboRc (ckisIVEod AERATS
tyn.a. 6.81. 14 sul phur conteptdéppn < 5 ppnKcRaBENK |TrHHUB
n.d. 99 5 Dynamic-viscosity as neasured byl CCS at 5500 cP
sed on CDW feed22.68.922.p611.1

density at 20 °C 806 811.3 817.5 824.5
pour point (°C) < -63 -57 < =51 - 39
Kinematic viscosity at 10.4 23.51 42.23
40 °C (cst)

Kinematic viscosity at

100 °C (cSt) 2.746 3.501 4.79 7.24
VI 103 127 135
Noack wvolatility n.a. 6.8 1.14
sulphur content (ppm) < 5 ppm < 5vppn1 < 5 ppm
Saturates (%w) n.d. 99.5

Dynamic wviscosity as 5500 cP
measured by CCS at

-40 °C

Yield based on CDW feed |22.6 8.9 [22.6 11.1

n.a.:
d.:

not applicable

n. not determined

Example 4

74.6 weight parts of a base o0il, having the

properties as listed in Table 5 and which was obtained by

catalytic dewaxing of a hydroisomerised/hydrocracked

Fischer—-Tropsch product using the same feed and procedure

as illustrated by Examples 1-3,

was blended with

14.6 weight parts of a standard detergent inhibitor

additive package,

0.25 weight parts of a corrosion

inhibitor and 10.56 weight parts of a viscosity modifier.

The properties of the resulting composition are listed in

Table 6.

motor gasoline lubricants

Table 6 also shows the OW-30 specifications for
It is clear that the




n. a.: not applicable n.d.: not deternined Exanple 4 74.6 wei ghfl 9okl Blof

‘a base oil, having the properties as listed in Table 5 and whi ch was
obt ai ned WY 02034639 yt i ¢ dewaxi ng of a hydroi soneri sed/ hydr oBEEEREH02366
Fi scher-Tropsch product using the sane fe and procedure as illustrated

by Exanples 1-3, was blended with 14.6 weight parts of a standard
det ergent i nhidunmwesitaidntayecbhakagd, i0. 2biveEghthppar tneetfs aheor r osi on

i nhi bit d 10.56 wei ght t it difier. .1Q Th
oroper t1 e of AT TRETTEr o RorollRoROPE PREPLAEn PF A gt HPabl ¢ 6

al so shows trmcgggéﬁbﬁxm@iék%étiméﬁtfgr nmot or gasoline lubricants. It is
clear that the £9 PCT/[ EPO2/ 02366 - 22
conposi ti on as obt2d &Y YeeRE sPEXRAPPE AeBPLYTALPPRegdrEéRehAt S PAO4n

OWBO mgt or gasld neo spechéigati pArts S@NBapaLvvE18¥RELIRBAL-A 3$a8h 5) |
wei ght parts of a poly-al pha olefin-4 (PAG-4)" 5 and _19.94 wei ght parts
of a pol y-al ph@Gied | s PraResfieshadi AgSERE propeplices asre Slepded
Taple 5 vere Bigndethe elilo! BRaRRTE yAUAR! LhX130G Q4L (A R0! Iiyes as
in Exanple 3. e properties of thée resul'ting conposition are listed in
Table 6. 10 THixamxber 3 nebheapdopratipee 4fshbas relsatl td nigasempidsitdon
obt ai ned by th;r resen igxe@%ng gan be successfully wused to fornul ate
OW 30 not or gasofine Fu ricants using the same additives-as used to
formiigte such a drietle ebasetimentpahy- Bkphplel ¢f shewsTablag @ base oil
PAC- 4PAC- SBase, oi |, of ; EXA"Bl e fleKLaSTRLLC s 30030ty 30380 104 230,
used to formulate OW-30 motor gasoline lubricants using
the same additives as used to formulate such a grade

based on poly-alpha olefins.

Table 5
PRO-4 PAO-5 | Base oil of
Example 4
kinematic viscosity 3.934 5.149 4.234
at 100 °C(1) |
kinematic viscosity 17.53 24.31 19.35
at 40 °C (2)
viscosity index (3) 121 148 125
VDCCS@ -35 °C (P) (4) 13.63 23.08 21.17
vDCCs@ -30 °C (P) (5) 10.3 16 14.1
MRV cP @ -40 °C (6) 2350 4070 3786
Pour Point °C (7) Less than -66 -45 -45
Noack (wt%) (8) 13.4 6.6 10.6
Content (**) cyclo- n.a. (*) n.a. 14 wt$%
paraffins (wt$%)

(*) Not analysed but presumed to be zero due to the
manner in which poly-alpha olefins are prepared.

(**) Content as based on the whole base o0il composition



at 100 C(1) kinematic viscosity 17.5324.3119.35 at 40 C (2) vi Sg%SCAUGYZUUS
dindex (3)121148125 VDCCS@-35 C (P)(4)13.6323.0821.17 VDCCS@ - 3

(P)(5) 10.8001d7052dVRV cP @-40 C (6) 235040703786 Pour Poi ntPQI/ERRIRHS t han
- 66- 45- 45 Noack (wt 9% (8)13.46.610.6 Contentd**) cyclo- n.a.(*)n.a.14 wt%
paraffins (W% (*) Not anal ysed but presuned to be zero due to the

manner in which polyyakphamateti ﬂ&sébglﬁgela%r edo ("t b Conitiitnigsdased on
the whol e base oil conposition 2 9 AUG 2005 WO 02/070629 PCT/ EP02/ 2366

- 23 (1) Kinemef¥cDvideosilty Einemgtécayigeosifivhad B ASEM D 445, (2)
Ki nematic vi SC@étéymﬁﬁeéOb$ @gmdgt @wdnez@ B)léxésé%wlfeéﬂﬁde(}é)as\f scosity

I ndex as determ ned by A stands 5 for
dynami ¢ vi scosfi¢yerningg Hégf\é'é'gl @eﬁt2| @nadé aN@qCéS@ ne’e{isurced Rcogralidgy to

ASTM D 5293, (8 =32i€ Eg)lt tandsg fQir )ér}%m d Y 5
degr ees Oentlgfade and Is rlreacsure accor |nge to ﬁﬁ%% aé?dl\#% cP
@ -40 C standtseasuraﬁnacpotrelnylgvrtgcﬁmrD 53 ,an(d)i YAX Ifeasif et (P)
according to A 4 /) _paur_. t. or to ASTM D .97
Noack vol ati | |?Sta% s gg? &%méc i %?%15%8%0 ?{Iﬁ"%‘egsr?%) enftajbq]éa(‘gg
Ow 30Exanpl e 4Mpﬁsaméueu$pdCIabbo&)dﬂargi rentaSAM al 15983 Ki (MR cP @
VISCOSIty9'3-1g489°892tg%d%tf%gomgngc§%%ary viscometer test and is

10 measured according to ASTM D 4684, (7) pour point

according to ASTM D 97, (8) Nocack volatility as

determined by ASTM D 5800 (Tables 1-6).

Table 6
0w-30 Example 4| Comparative
specifi- experiment A
cations |
MKinematic viscosity | 9.3-12.5 3.69 5,77
at 100 °C (cSt)
VDCCS P @ -35 °C 62.0 max |- 61.2 48.3
(cP) '
MRV cP @ -40 °C 60000 max 17500 12900
(cP) _
Yield stress No No No
Pour Point (°C) - -60 -60
Noack {(wt%) - 11.7 11.2




VDCCS P @-35 C62.0 max- 61.248.3 (cP) MRV cP @-40 C60000 male§%(B§%@Q0
'(cP) Yield stressNoNoNo Pour Point (C)--60-60 Noack (wt9%-11.711.

AUG 2UU5 -24 CL Al MS 1. Process to prepare a lubricating base oil and
a gas oil by (a) hydrocracki ng/ hydroi-areri sati ng a Fi scher-Tropsch
product, wherein weight ratio of conmpounds having at 5 | east 60 or nore
carbon atons and conpounds having at |east 30 carbon atons in the

Fi scher-Tropsch product is at least 0.4 and wherein at |east 30 w % of
conpounds in the Fischer-Tropsch product have at |east 30 carbon atons
and wherein tde, hwdr agr@cki ng/ hydroi sonerisating is 10 perfornmed in the
presence of hydrogen and a catal yst conprising an acidic functionality
and a hydrogenation/ dehydrogenati on functionality, (b) separating the
product of step (a) into one or nore gas oil fractions, a base oil
precursor fracti 6% IBANE % PIEPAFR a6 9a Mg DAaRe ot betMbeh 299 and
450 C and a B%ngb%p boi li ng point between 400 and 550 C and a hi gher
boiling fraction, "and (c) perform ng a pour point reducing step by neans
of catal yti o adewaxinug e kiney Mrask agi d onprreicaatsiorg fa deits drer 2r g @t ned i n

step (b). 2. Process according to.claim.l erein at |east, 50 % of
conpounds i nﬂrt?éﬁﬁg%cﬁé}e-rﬁjﬂbg”c%%}toﬁf&l%a% CacEme%%qs /T oh at ons.
3. Prgcess agedi Mah tdr aroneorc!idils larkd Wiy s 29+ heg conversi on
in step (a) is between 25 and 70 wt% 4. Process according to any one of

clains 1-3, wearsdi B0 tdarhadt ditonunict i Wil Fischirtheorstial geediat step (a)

is a

at least 0.4 and wherein at least 30 wt% of compounds in
the Fischer-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/dehydrogenation functionality,
(b) separating the product of step (a) into one or more
gas oil fractions, a base o0il precursor fraction having a

15 T10 wt% boiling point of between 200 and 450 °C and a

T90wt% boiling point between 400 and 550 °C and a higher
boiling fraction, and
(c) performing a pour point reducing step by means of
catalytic dewaxing to the base o0il precursor fraction
20 obtained in step (b).
2. Process according to claim 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 conversion in step (a) is between 25 and 70 wt%.
4. Process according to any one of claims 1-3, wherein
the acidic functionality of the catalyst in step (a) is a

refractory metal oxide.



refractory netal oxide. 2 9 AUG 2005 -25 5. Process according to any one
of clainms 1-4, wherein the hydrogenati on/ dehydrogenation funcigggglh&y
of the catalyst in step (a) is a Goup VIII noble netal. 6. P 4
according to any one of clainms 4-5, wherein 5 the catalyst used in step
(a) conprises platinum supported on a-8btica-alumna carrier. 7. Process
according to any one of clains 1-6, wherein the initial boiling point of
t he Fi scher- Tsopsehopesdustcordisgepo(ahyi snbebéwe280mE. 110, 8whBredess
according to any one of clainms 1-7, wherein, part or .all of the higher
boi L1 ng Tract 65 SBCAPREREFHOn¢ABRYAEPorBarieferuactsoEpdy apt ore
Process accordipgiyorany gnepofa¢l akm &r8upwWierei RoptBenbage ol
precursor fraction has a kinematic viscosity 15 at 100 C of between 3

and 10 cSt. 16. PPoeesssaecopdflhgot 6canpyonrecoPicrapAms1495, whbeeienan t he

pour point of  jhe base.obl  obtaied LR SLEp La) Lsohehov.r, 40 C 11,

Process accoralng 0 any one of "¢l erern € catalytic

dewaxi ng i n steppberetisopenf ennedai-aluhenaprasenee .of a catal yst
conprising a Goup VIII netal, an internedi ate pore size zeolite having
pore di ameter’-bef#eefsd. 35CaREA1DISLANANANANE POWCAELASt } ~Pef WAGLELP

bi nder which bjadep ks Qsﬁgﬂﬁﬁﬂ%l%oﬁﬁ%eo@ftﬂ%u@E@%he%5T¥%ps%%0$%%%uct
according to any one o? claims I-11, wherein two or nore base oil grades
are prepared fnostepo (eb merbelosr 289pdadi ng base oil precursor

fractjons, mh%ch ase oil gra es have a differ nc§ i,n kin nat%c .
viscoslty at °100FEGESFe85CPREANS gtaﬁﬁdoﬁﬁepgiﬁ 8485 &by i ¥hggein

performed sucpathabreach Basenei hiBheeubsan ihgagtiem ilcs oprenaeed igne
after the other in a period of time. 13. Process according to any one of
clains 1-12, wheprei(h) therbageled tkaviteg t(he -desired specifications is

the 2 9 AUG 2995 Process according to any one of claims 1-8, wherein

the base o0il precursor fraction has a kinematic viscosity
15 at 100 °C of between 3 and 10 cSt.
10. Process according to any one of claims 1-9, wherein
the pour point of the base 0il obtained in step (c) is
below - 40 °C.
11. Process according to any one of claims 1-10, wherein
20 the catalytic dewaxing in step (¢) 1s performed in the
presence of a catalyst comprising a Group VIII metal, an
intermediate pore size zeolite having pore diameter
between 0.35 and 0.8 nm, and a low acidity refractory
binder which binder is essentially free of alumina. |
25 12. Process according to any one of claims 1-11, wherein
two or more base 01l grades are prepared from two or more
corresponding base oil precursor fractions, which base
0il grades have a difference in kinematic viscosity at
100 °C of less than 2 ¢St and wherein step (b) is
30 performed such that each base o0il precursor fraction is
prepared one after the other in a period of time.
13. Process according to any one of claims 1-12, wherein

the base 0il having the desired specifications is the



-26. directly obtained product of step (c) fromwhich only a |§V§3é

boi I'ing fraction is renoved. 14. Process according to any one df W%?UH%
1-13, wherein a base oil is prepared having a kinematic viscosity at 5
100 C of between 3.5 and 4.5, a Noack mgjatility lower than 14 %v and a
pour point of between -15 and -60 C by catalytic dewaxing in step (c) a

base oi | preciinsQitf rastd Qe Anad idr sdeh (R)) hevbRg.ai kh nemad i &
viscosity at 100 C of between 3.2 and 4.4 cSt. 10 15. Process accordi ng
to any one oflaiedi e ill1r8y) fwagteion s begyeowdd. is prepared having a

ki nemati c vi scpsi at__ 100 f between 4.5 an .5, a k volatility
| ower than ?Of'mﬁ%oé:ne % ‘—ﬂpcocuor(':rOglor%c-%ftEt Oofarbyet?/\rlleeeno-léaélnncljs-%%f% b"f/herem
catal ytic dewaxidue idiStiep fdparddseawing pi eelianit 15 §18€ds 00y obt ai ned
in step (b) having a kinematic _viscosity at 100 C of between 4.2 and 5.4

cSt. 26. Procd¥k dccdh g e ahy® e of - ¥l & MCACK 17O bkt b RY $PBRTt he
devaxed pr odugt. 0btal ki SUEALL Glofbase pilycls obialngd baviag,g

ki nematic viscosity at 100 C etween 2 and 3 cSt, ase oi
obt ai ned havicwr sl ytkicedstd:cing sicosstep atc)109 Kaod del weeacdrSoeSt and a
base oil is obtained h%\&/i ng a, kjnematic viscosjty at , 100 C of between

7-10 cSt. 17.1 Gy R@IRihg R & TR 1622 ed ef nkiRemdkiaxed 25

fraction obtajned i step {6 16 SepMaies i nto Lhe bagecspils by nmeans
of a vacuumdistillation step and wherein the required volatility
propébties oflihePrteasvidceprdimpttdhiany sonseparatahygs alfiactvoareédnl i ng
just below at_ .| east one of said %5 des._30_18. Progess accord

oi

ihg_to
claim 17, whet ekfanS? he T ractfons © ?‘ﬁlgn? uaétkjbré oW %%evb%%(és(l){cy aﬁades

and having amog ni¢iat bheibéay pob ndnefs abpve B48cK aseat eTyeyeloker step
(a). 2 9 AUG 2005 -27 19. Process according_to any one_of clainms 17-18,
wher ei n than 10 wt$% and a pour point &f betwéen -15 and -60 "C by
catalytic dewaxing in step (c) a base o0il precursor
15 fraction obtained in step (b) having a kinematic
viscosity at 100 °C of between 4.2 and 5.4 cSt.
16. Process according to any one of claims 1-11, wherein
from the dewaxed product obtained in step (c) a base oil

is obtained having a kinematic viscosity at 100 °C of

20 between 2 and 3 cSt, a base 0il is obtained having a

kinematic viscosity at 100 °C of between 4-6 cSt and a
base 0il is obtained having a kinematic viscosity at
100 °C of between 7-10 cSt.
17. Process according to claim 16, wherein the dewaxed
25 fraction obtained in step (c) 1s separated into the base
0oils by means of a vacuum distillation step and wherein
the required volatility properties of the base o0il are
met by also separating a fraction boiling just below at
least one of said grades.
30 18. Process according to claim 17, wherein the fractions
boiling just below the base 0il grades and having an
initial boiling point of above 340 °C are recycled to

step (a).



the vacuumdistillation step is perfornmed in a vacuum distillation

col um provided with side strippers. 20. Process to prepare a | et AUGHI0S
conprising the process 5 according to any one of clains 1-19, wherein a
base oil having a kinematic viscosity-z-100 C of between 2 and 9 cSt
and a pour point of below -40 OC is obtained and which base oil is

bl ended with pge proamss addbthves tO aRPtahd ar OV 30ngot ori1gasqhiPein
| ubricant having a 10 kinematic viscosity at 100 C of between 9.3 and

12.5 cSt, a dypanvecyiscesstylaetigs £rep haxPAuAPeReR iand FawnHm Rotary
Visconeter tegt of, faxi gyM.E0009 SPo808eq"Q;: ¥4 8598t EESFppers.

20. Process to prepare a lubricant comprising the process
5 according to any one of claims 1-19, wherein a base oil
having a kinematic viscosity at 100 °C of between 2 and
9 ¢St and a pour point of below -40 °C is obtained and
which base 0il is blended with one or more additives to
obtain a OW-30 motor gasoline lubricant having a
10 kinematic viscosity at 100 °C of between 9.3 and
12.5 ¢cSt, a dynamic viscosity at -35 °C of maximum 62 P

and a Mini Rotary Viscometer test of maximum 60000 cP and

no yield stress.





