;e3eEEl pN*6" T7r a, , LUBRI CATI NG BASE O L PREAPARATI ON PROCESS The present
wJamnvention relates to a p=ocess for the preparation of lubricating base
oils, in particular the preparation of very high viscosity index

| ubri cating bﬁmmmmuW@wmmm a mxture of carbon nonoxi de and TARHFERS The

term"very hi i ndex" refers Yo-a viscosity index (VI) above

135, as determ nedghy. ASTM D2270. The preparation of hydroearbkens, fggm a
m xture conprising carbon nonoxi de and hydrogen by contactimg—themxture
with a suitable synthesis catalyst at elevated tenperatures and pressures

i's known in the art jaghe Fsehefsdreopschzsyathespy brockder own: in the
art to apply Fischer-Tropsch synthesis processes in the preparation of a
range of principally aliphatic hydrocarbons having a w de range of

mol ecul ar vei ghiyss dReOfder; £9:hPPEQVE1 By @ld Lf waldiabl & hydg ocar bon
products fromthe Fischer-Tropsch synthesis processS, a variety of process

schenmes haw& SReei? propostol #oF 1 GphH Bdi R§SENS IFiSschér PRIUpPSEH 3F obiiet s.
Thus, in US paenft Noh 4= 125-H0on 65 PL966ss rschemd 3 04 .sd 880 i wa ¥ ch
the highly ol éfinic effluent of a Flscher-Trogsch synthesis is treated by
one or nor 813F SR 13 dH6FE Tt yned TR BANCELRE & iCokYHREDt 1 eat nent |

cracki ngdecar bexd atd a0, "v&oeli gatv dico andyhydaexef eedierg Hy s process
schenme yi el ds praducts ‘|ngggalnl |n1%£e gasganggiKe%p %n %Qg__gso!
ranges. Fr 8APCRE Nl it bf (N%ﬁéyﬁlb t Prot&sSeEafTice be ‘appl i ed

i n upgradi pg7ohe products of a FischerTropsch synthesis, a nunber of
process schenes, have been . nropase d»njc Le 1 _y-upon_t i cati on of
hydrotreatnent*BFOE%§§b§aﬁﬁC$ﬁghuglFﬁ&?hgj*%u% ﬁsgﬁa?eﬁﬁxggggification No.
9 478 955 domplréseésnga qarices sidridstiidd dmbdiliydrogen by &3nApritinz0@Re 2
schenme co I, Sl L act i t.he ef Agﬁg ~Fal §sEN synt’hesi s
process Wi %kggggogg%%i% F&gt€?§§éﬁﬁé_d :39%ﬁ?P€§i?ﬁri%ﬁhggggag%gtion

catal yst ThemperpLusrs ehd B&emssuteserlsTrigpséh Synthesestiasdéberi bed in

this Fischer-Tropsch synthesis. It is known in the art to

apply Fischer-Tropsch synthesis processes in the
preparation of a range of principally aliphatic
hydrocarbons having a wide range of molecular weights.

In order to improve the yield of valuable hydrocarbon
products from the Fischer-Tropsch synthesis process, a
variety of process schemes have been proposed for
upgrading the Fischer-Tropsch products. Thus, in US
patent No. 4 125 566 a process scheme is disclosed in
which the highly olefinic effluent of a Fischer-Tropsch
synthesis is treated by one or more of distillation,
polymerisation, alkylation, hydrotreatment, cracking-
decarboxylation, isomerisation and hydroreforming. This
process scheme ylelds products lying meinly in the
gasoline, kerosene and gascil ranges.

From the variety of aforementicned processes which

nay be epplied in upgrading the products of a Fischer-

H
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opsch synthesis, a number of process schemes have been

roposed which rely upon the application of

o 2 o
H
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ydrotreatment processes in the upgrading. Thus,
Us 1 £]

patent specification No. 4 478 955 discloses a process
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US patent speci ficaticn as conprising predom nantly -ol efins and

wcar boxylic acids. Under to action of the hydrogenation treatnent , useful
fuel conponents conprising al kanes al cohols and esters are produced. In an
alternative process schene disclosed in US patent specificatli7ohgrilg83 4 059
648 and 4 080 397, the products of a i 8cher-Tropsch synthesis are upgraded
by being. subjected firstly to a hydrotreatpent-and thereafter fractionated.
Sel ect ed fractions 6F “the % é:cot‘i"o%“at‘e‘tF er‘()Tjugf‘éi“é“é‘uﬁs’e(fue‘mﬁ‘gpiubj ect ed
to a sel ectTryeshipdsgoraekiing mroerssss Wik whi edirdhenf Lacttihene mrsrcont act ed
with a specia Lite catalyst  capahl e ef {ransforping.the aljphatic

hydr ocar bons %réggﬁr”rﬁ f‘H’é‘%r’aeCt“)‘l“o‘n“s“ icnatb“‘a‘vr%‘pnhti (‘:“ﬁy%r‘éc‘a‘r yons. - The
resul ti ng erenitschereArprodictsy rdiessa d 3 aldecuseedl ias tgdsol i ne and

i ght and heavy. fuel <LLS - ML tecantdyno mich L ni gL gsh: has sheen paid to
e a

d 5§ £ ahe m?é?ﬁ ! .
t he application of 't i SCA&r-Tfopsch synthesis Tn e préparation. of

subst ant i ab 1% pas akhilnce rhydidéar bod dspr odister sute abteitor odséhas fuel s.
Vhi | st it A%dzp&zéﬁg{:f {;Otﬁﬁt&ge.t':' %%@%ru‘lﬂf‘?ﬂficrbb&%ﬁk%ﬁ'gﬁté process to
repar .para? y g bo

directly p _ i ni ¢_hydi'o€arbons "havi n ing points in the
boi | i ng poiareramges aikenesfuselcphadsi ans, gatans dpeenpfodndeddvant ageous

to use the Fisghers Té?@é%%%i’%hﬁ%ée@%%%ﬁ%,rrﬁeo PrEPd £ i gh el ecul ar

wei ght paraffinic hydrgparhons having a boiling point above the upper linit
of the boiRd%ff poiRRCFahGRE6PTENEOR: ddl 828 S4Y Iaest H@at3P4, athe

Fi scher - TaRshir to Hayi RPs@nh B8l rkpgshRi Binabews 3 &L uphda gblj ggt the
product s ocbtakggﬁ to a sglectéve hydrgcngcklngﬁg{oqpss o yield the

Besi red hpERgarion STtS £ TRELY FOBR BV SROpIEerTeSioctt cati on No. 2 077
289, 1T hAplead f 20 F radcienprogesssesediadl dsedtdeny isf ngheontacting a
m xture of._carhon npxi de, and hydrogen with catalyst active 7..7. the

Fi scher - TEGAECH YL OIUNG 1 hor SarT8R EPAAR: R 0RE FRCAT 12 ng paraf fin
i ¢ hydrosadlkand vien Wy qurr &sleirce pfodwsls ogepnwhachi ehe fratdi ek stil | ates.
simlarss_sche; r.e is dis,.,~osed |n. Eur n.pate, .t | icatioon No. 0 147
B73. Euroﬁéﬁn?gﬁgagﬁﬁ#kxﬁquﬁiéhtflUPS gggéggd%géﬁ%gggpfﬁﬁ%%%%§3 or the
pr epar at i bnaof fhydriogardhen lugisa fromydrboarbhonexpde semd hyd-tigee. O
parti cul ag..L =t St 5+RP J 1?5: he Ehschers, h synt hesi s
to prepargr?gaﬁgégrggn? §ﬁ¥%ggfé§f{ d§%£%§$?%b:igé?iﬁ%sggggggfL or

| ubri cat i aAFoBaseCoirl Chr BTRBWILs A 1A P sehersTEopses-Fasdl i@ ocesses

for the piggatathenael weRWhifkvisicasi ty- i ndex lubricating base oils from
Fi scher-Tropsch™wax feed _aré known in the art. United States gatent

speci ficati omMRBe #5622 He&dy (IBELTGTE piahd 88T oR218f tRefReni gh
\éi scgsi t¥aﬁ)gﬁ1ﬂeer§]atmbﬁi _GQLH:IB@ lm&e:r@ﬂ-srﬂbps_tdgeasj-mgn@?Qéoﬁlcgéh@a?:_ti on o~ aOI

i scher-Tropsch_wax w an organic .peroxide to yield a + ol i goneri se
fracti on.PEPRFHF BRs8 Fpgﬁﬁﬁggﬁﬁﬁ%M%ﬁﬁq%ﬂﬁl rh%gﬁ?ﬁﬁFﬁag~;-containing
silica-alpredicta saiskbist forEFusepes furdient WpplstaitohsNo. 0 515 256
describes a_ process for the hydroisqmerisation (hydroconversion),of
Fischerfﬁ?ﬁéﬁﬁiémé%sgsUsFﬁS ﬁqégpgrggkégﬁﬁ%ﬂ%#%ﬁ?%%%?iPEOQ?SBpBH sol ve: ~t
dewaxi ng difrecf¥agtrepabei bemg fdhovie 330 rCcadhdors cat vimgg baselonl is

obt ai ned i VL. of, at ,Least . n [ N§,. L -12 C
F.s outH#B%gﬁgﬁékt ?g %ggégﬁaa%grggégfgg%%ﬁﬁgr%%ﬁcﬁ%%%egfgg??gésfreatnent
can be pridcédel dnem hydndgeddehdngepest to, afe ttda diovehanyTupasachr at ed

hydrocar Rop, -8, s v (SxygeEsacbesrbhare high FHARREI 2l Qpschy wax.
paraffinic hydrocarbons having a beciling point above the
upper limit of the boiling point range cf the middle
distillates, that is a Fischer-Tropsch wax having a
boiling point above 370 °C, and subject the products so-
obtained to a selective hydrocracking process to yield
the desired hydrocarbon fuels.

Thus, in British patent specification No. 2 077 289,



Eur opea: ~ pate: ~t application No. 0 321 3C3 discloses the ore~aratio:~ cf
W~idcle distillate orodLCts fro:, m Fi scher-nopsch wax by a

. ~:yd. roi sonerisatior. .17 April 2003 _q _(} :y ~ 1 a.
. 4 .. i. AN ~~pr. ,. r-1'~Fviac,.nvso.. .~eaii¢ﬁW”2OO3~ ast
a ~o0 ~=c.. c~ botto ~S fractio Ao fromt3~-e nyd rc' sc |e |sat|cr zc™e zs
ei t her (a) fur_~' ~er progess - a_second ~ sg:l, i .sa ticn zo: a
or (b) f.r AcXT3h§feds ahdF&r%?&%fé&"?‘e-ﬁt ‘He %“ou%m %tfﬁ éf MaXUH-6 <t i .

oi | fracticrarb&h. hbngxbidet aned =ydroteCe WIfI398. @aﬁl@éi@ae ivief iG-2Si red

oxygenat es e_remved froq1the Fiscrer-T qpsc e by _distill ation. The
hydroiscner$§%t Te §§tary§F 566 BeusES i FHe Fitsich %Tocrég% eﬁiééf?o A,

(hydroconv&%ﬁmﬂt)ngrparanftbv s“aquMHﬂbaﬁsrmTNtﬁdLm:eﬂeﬂﬂalu¢-~|r a

par ai i ¢ G PR LR G PB by Bory i at & 1bt &1 SFRoes

paraffinic at & nat &r 1 af
partic~;4aﬁqhawws*sadasykosed LepButregere. ke treorte agfifleictda vechhan a

catal yst c tauylfg ag78C olite, in particular zeolite beta, as cescribed in
Exanple 3 of this paten “application. In contrast to t:”is, the

af or e- nent i one® ErmprEarepateht agpplceat conNNe. 00 SBB5 6256 diesciobes an

Exanpl e 3 toh%t eassze'g Liey 8@% ;_ys\t: Qﬁ‘nobehgﬁkgf Leel V%L‘(esleé egfiye) in the
of 71 FF scherT

preparati o7~ e distilTates from Fi repsch wax as a pl atinu. ~n
on silica- &athﬂaMQﬂQ#aéﬁ am@dthy@aeganzeolite Y catalyst is much nore

active. For a e@nuansion,of- about,49=, byoweigr; 1§f thkSCher o apseh wax to

products b0|I|ng bel ow 900 C, the zeolite Y catal] yst required a reactor
t enper at ur E1§€ 2&7450R&ﬁhsﬂiﬁ?ﬁﬁiﬁ%Ir%uﬂrﬁﬂa§Plré§*8FéﬁPOD§ cat al yst

requi red aspeaeitQle tRypalsd WL DibBB@a‘Clné\ baséoaas@nam a@brqrcta(tqrn
hydrocorve£5|on) rocess i nvol bot h h rocrac% araFf|n| o

hydr ocar boP282aRd 4 SR /0 %ﬁkl§§ %a L AGRSFTIA ﬁ?d G&ar bons to
branched par af Pirbice shyedr dear idie - dﬂan&t1@nd@ﬁ|vedytbﬁghepaeeObumnicating

base oils, 1L [S,8 vant.ageous, 1o rein s - Dydrogracking a ity
G~ dto T%&Fﬁf(sé ,;cg% Irgsiaase ox ls f} % .‘hsg e¥ {“ 8 s¢ w% %ee§/
iV~ ~, ~. =g eknowe=dss bhsorm‘thvdmdrﬂbldt&‘geacpatwt y=pecs~.:|1@a1:1|oex:w reu

to crack tyl:eshgayi gb W ke ien W d el bol | 5e Tv@ - pr Adysts: A _ 5

viscosity index lubricating base oils by treating a Cjyp-
Ci9 fraction of a Fischer~Tropsch wax with an organic
peroxide to yield a Cog" oligomerised fraction and
hydroisomerising that fraction over a platinum-containing
silica-alumina catalyst.

European patent application No. 0 515 256 describes a
process for the hydroisomerisation (hydroconversion) of
Fischer-Tropsch waxes, using a catelyst containing
zeolite Y. Upon solvent cdewaxing of a fraction boiling
above 380 °C a lubricating base oil is obtained having a
VI of at least 130 and a pour pcint of at least
-12 °C. As outlined in this patent application, the
hydrolisomerisation treztment can be preceded by a
hydrogenation treatment to remcve any unsaturated
hydrocarbons and cxygenates from the Fischer-Treopsch wax.

European pratent aoplication No. 0 321 303 discloses
the preparation cf middle distillate products from

Fischer-Tropsch wax by a hydroiscomerisation

J
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be' _ow 10 wotHonsi Sneved pnt Hewe datealryst:=o nmomat L yadocnotzchave sufficie: it
hydrocracking acti sty . 10us, European patent_ %pl cation No. O 404 547
descri bes eal“ﬁr%Eeég for-tHE" plpép?ar ati-on. of" M g Vi'scosi ty index lubricants
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desi r abl eetcr*ollﬁeeé]tﬂ %%cb?bvi‘agogrsﬁg% WA ch Fl o@g‘lfthfd}eoconvera on
p=ocess padalie ncar raredsx)hicafaannoperaalta@;ysemqr@mxm@ vel redbetow 400 C and

pref er abLX lggl,.% 3t5e0 G ?@? using a catalyst containing a refractory
oxi de carries and a catal yticall y acLi Ve netal having

rydrogenat i Oﬁ-Ce’d—%ﬂC@gia‘Waw ohoacl pvi bydrpeohas rsdwnsummdassmyl y been
found thakybivbe dohaf ey JCPeeh MaXo ey acanRon Wam-dsdad cont act ed
wi th hydrogén in the prese::ce of a hydrogenati on catal'yst under conditions
such t hagngubspaRLil&laSL o Q@d#b“%@ﬁe??ségiéﬁlér hygaoserasisng of t he

hydrocarlpogng/qédoag ar*ffmt ihe }W@F@@QPH@*@ eNrPLQCess d‘é%’l*ké% qRerated at a
reac' ~ion te:npe~ratlLr oel ow 400 a: ~d even bel ow 350 C, even after the

hydr ccorPV@Pais. /lbbéatc@we*tg %%e‘é%isusbd }or2aVBRERERGES tHame, that is

for exarﬁ@i& HDEE ERANhYMRAScking £E0PA! - fdaMit BoamBkAGRESS ithe Which the
Fi .herTrepsch wax is contacted wit: a hyroconversicn catalyst without a

’\recedl Mgy SEQEIUBFEATRIL LT Sem:Viihe Rt TR tefipefafGre can be at | east
5 C prQ{ﬁiﬁ@éya@klh@aabhlﬂlfj'15 still reguired to crack the

heaviest wax molecules to lower bciling products. A
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r7~0Ce5S Wi Ch 1°~Qives a precedi ng i-:ydro;e. A atien step. Thus, the rate
of reaction tenperature increase required to corrpensate for 1§Agnll2@@§ of

catalyst activity can be much slower.-F5i+r ~~'"12r, iT~0CS ~
S .o p?i gl 5 gly, ha-‘i heen, fout~d that t-.e pLoces |’\vol vir g a
hy~ Yoger a T%ﬁ“sreb a%d °4 Rycrdcowérsier %?é%‘éihib%f§ a%ﬁ

sel ectivi tyetbivatuabtel wttr dc&ebare Hidid ithg is tt‘he’lmlcbrneét.yng%ase oi |

range, coqparggc, %h a prlgrvagt proc¢§s1caqy{ ISi ng Qgéyta hyd~oconver si on
step. Theréetoreg, the p?esen% iMve < ior, Telates 10 & procéss for the
preparatlmmdﬁo i5ombrisationgabise awl§annhHWS|m© &ub}ebE|dgsaLwaeﬁ

raffi_rate 1o a peur. Fﬁé? Ledgekﬁglgrﬁgkqpqg %;%L%ekgoap

Iubrlcatlng‘base (o] ron1 i'ch Tarti en-priepared by
contactln@urhnﬁh0£akbe6abumducpumﬁphahﬁﬁr@@Q1QUTaiuﬁqﬂbEEnce of a

nve. roconyarsl an £ata é’?éwCPF’Br 5&991@0%%3%;5%1& ylra%éy@s rgkal having :
hydr oge: : I or i Vi por ted on .
refract or e abd idey caras ebee*mnuetﬂl—@@ﬁdtpl éns as?ruélﬁ"tﬂ@dtueh)hﬁw aeki @g a..”.d

hydr oi Sort%we%@twwflé hﬁr rydrogarben, praduet cQecur e Hehthihe Xy
raffi nate, w ~erein the hydrocarhbon product has beén prepared by: (a)
contactln@Oa madtarel bf Ll ek Horh orekF 88Xand RFErddéY with a rydr OCar~JO

syn t :esis catalys EIJI@D&EE{I?V;%%* eao@ﬂataut@nand pbeawr 6470 pr epare a
substa ‘tiall araffinic h~-n.-~. rocar Xy o % qg ’ 3 t ie
~ - ydr O0GRE6FiE & %‘@H%SﬁedﬂWtW%y}arﬁaéﬁ Fh Fh@ préd cléccﬁ“at
hdroger atihdex Q@b@;ﬁﬂnﬂé.ﬂrdﬁ dlack wal By a twa stéDJpw@$§SS
roi somePTEERS: 06 Trato R0 i dibtr Vel §F oG HAR coar:, o
produc t under mild conditions using an amorphous catalyst, in
particular a catalyst ccmprising Ni and W on a fluorided
alumina carrier, and in the second step hydroisomerised
using a low acidity zeolite beta catalyst, preferably
having an alpha value of not greater than 5.

The alpha value is an epproximate indication of the
catalytic cracking activity of the catalyst compared to a
standard catalyst. The alpha test gives the relative rate
constant (rate of normal hexane conversion per volume of
catalyst per unit time) of the test catalyst relative to
the standard catalyst which is taken as an alpha of 1
(Rate Constant = 0.016 sec™l). The alpha test is
described in United States patent specification No.

3 354 078 and in J. Catalysis, 4, 527 (1965); 6, 278

(1966); and €61, 355 (1880) and discussed in European

patent application No. 0 464 547. The alpha value 1is ,
determined on the catalyst carrier not containing any
catalytically active rmetals.

Focr the purposes of this specification the term
hydroconversion process as used hereinaZter refers to a
process in which hydrocracking reactions and
hydroisomerisation reactions cccur and which 1s carried
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wax refers to a ' _hydrocarbon m xture conprising.at least 70 cwt (=~ by

wei ght) pgﬁgrpﬁﬁgﬁﬁéﬂﬁﬁgiﬂﬂ3f%ﬁ“Té%3? %O“cﬁ?cbgraﬁfﬁgégI%ﬁﬁ%ﬁ%ﬁ%%n wax
produced byctihe pracess ar thicinventdwn @ ypecakl pycdeypriwessiagn | east 90
St paratflp,s, mane by Shoall o alcdeast 99, $y4 parakfins. In step (a) of
t~". e process of ‘the présent invention, a feed coXpr|S|ng a mxture of

car bon nohggirderandihgdoogaird shsontidctide dtyereganvdrise omperatasss and
pressure W thyase ti Al ANe S a finic
hyd:ocarbonsfASﬁ%?égpéﬁgfggegéeg%%ﬂgﬁﬁéyﬁgigéieﬁ?%%?6$%_he m xt ure of

car bon noP@RPBES AL-Fd2hFEESGE Odive Okelde |GFoWNt 8 1hetart Ra/A i ncl ude such
processesoﬁ@rwﬁngafém braxidat ien of iethafi fredypPigaphytiButile fijor m of
natural cas, and fhe stea:~ reform ng of ne rar.e. The rel ative anmounts of
ca~bcn oMYk GREARES hyBREgEREPr ESESL TOT 3 IF T Hayt vAPY SBEEr 28 wi de
range andndwy tieasebegbedsaceer di-og -t @ ot kenyetd St cadal ¥ and paocess

operating conditions_being, e~ ployed. pically tr:e feed contacting ti-:e
cat al yst ¥%%sg%%erh Ilién@ﬁrﬁdéllﬁdtr dééﬁf*;ante%Pﬁ§ﬁtB§§~/carbon
mo: oxi de smalregraBdédd. okbbeko®s2. 3¢ pref erapkythebdwrl . dfpvd faoe %€ 1

- N : ; g P . ]
Prel Zoabaty L S8 AL o BT GO ARG Al Dt e T ave
no: ~ex; deta udlerred, zromgbncmaygnpeunds. Accordingly, it would

be desirazble to be able to provide a process which allows

a hydroconversion process to be carried out at an

operating temperature well below 400 °C and preferably -

below 350 °C, whilst using a catalyst containing a

refractory oxide carrier and a catalytically active metal

having hydrogenation/dehydrogenation activity.

It has now surprisingly been found that if the

FischeQ—Tropsch wax (hydrocarbon wax) 1is first contacted

with hydrogen in the presence of a hydrogenation catalyst

under ccnditions such that substantially no

hydroisomerisation or hydrocracking of the hydrocarbon

wax occurs, the hydroconversicn process can be operated

at a reaction temperature below 400 °C, and even below

350 °C, even after the hydroconversion catalvst has been

used for a prolonged time, that is for exzmple more than
2 years. As compered with a process in which the Fischer-

rcpsch wax 1is contacted with a hydroconversion catalyst
without a preceding hydrogenaticn step, the reactiocn
s

temperatire can be at least 5 °C, preferably at least 10



17 April 2003 _ g _ Sep..'-~.r .~eG- rCIT, t: a S ~J::~1~-S15 \N\yO-'..: C
«c:?u) r~:VC..ed i.0tl:e :'":I et Cf t"e SV ~~i':eSl.S ~eaCtor. SL:~ta~le
Cac~'..a.lVS~S fir i:Se 1:: t~"?e §~".~ .~ :pS~.S Cf par aff i::ic :~ydr
ocarbor~s ar a k®*cw.~ in the ar t . Typically. the catal ys~ tTapril 2683 as
tY:e catalytically active conponent, a metal f=omG=0'"~p VIIT_of t.~: e
Feriodic Tabl a o~ t:ze ~Ie.:.er.~s. Particular cataly~ically active netals
r -n4 TT ~Ccﬁcy--~ r~t);" :e ."i."~L:";;, 1'""0n, COS Jal ~. and f_om
G,..'p W1 ~;ra.““e4:'14”“¥s 5’ “th@ PR OERS S Eﬁeth%dpﬁﬁﬁﬁﬂﬁa*gvﬁqt'Cr' a
catalyst conprrsrng cobalt as tre catal trcaIIy active netal 1s preferred
The cat al ycRéalp tagtsant it s | ”%¢e$%@b%¥y 3UPpBFPER SGn Wit ous carrier.

The porous;gabtiRls MYy Resalertiefhiiodolar foy Sebol abhe o eftactofy et al
cxide or silicate or mxture t ereo Partic'.:lar exanples of preferred

carriers iPél GRECSECICA STHAF2 A%, 11519352, T9AF £5AAa EANFCRBATFRSE t her eof .
Carriers cegprksiyngosis loe'a »&rtcyrorstalaaﬂﬂararec@speélmby RNef.eiy ed. The
catal ytically actrve nmet al Eﬁglred to the carrier by any of the
tecr.:~irues knewm® Fn'tﬁ@sar “—FGF i e KorhA$ihgen ﬁﬁPe&néﬂ%ﬁr

precipitattgs. DPBEEQQHQFW@ﬂdﬁigadﬁﬁ}dﬂbﬂéﬁdbﬁdﬂeé@ébeﬂnﬁe@hr i cue, |n
which the carrier is contacted w h a conp of th atalyti caII y
active mtRMCFACPRYEESHFESENER ﬁﬁ‘aqﬂﬁir 8t~ con %CLFEﬁFVy i“h the form
of a SO|utv@Du@ﬁléhEvdEb&h*b@ﬁBO%@dl;ﬁ@e1C0ﬁﬂﬂuﬁﬂ1@rib&tﬁﬁblbes@EkﬁLLnHy be
i norganic er_organic t.h_i.nor anr unds bern I in par
t;cul ar m%r%&escorﬁareé P S % ngg é&?ﬁ g%é@?ﬁesépghg q rca: ~ic
or inorgamwhy&%meonveralnnssLepnveAre A t Iraurd '7'7 e amou”t of

catal yti Ca"yqaCélA/eoﬁ&t akhgrsssgtnerm@eq o el A £ aVplobhsshe
c~, _.. e_ist; t'o 10t par IS ©: ?y rreigi:t,

p~ e~er atfroyr 1@@ @5@?@@*i@nb9fvw-e‘“rgﬁcf‘“ﬁerbaﬁ@COGalr?z scuyenes§ng c~=

ca.rier 4éﬂtl%%;§ @§Q9|Yaf%§§aeEYt€ a bbﬁr o&fﬂﬁ“rééﬁé& %be presc: :
In tile Catal a~~'ler = O-c T2t al frO CterS O CO

n J treaument, and recoverllg a _Lbrlcaelng base ol
therefrom, which wexy raffinate has been prepared by
contacting a hydrocarbcn product with hydrogen in the
presence of a hydroconversion catalyst, comprising a

catalytically active metal having
hydrogenation/dehydrogenation activity supported on a
refractory oxide carrier, uncder conditions such that
hydrocracking and hydroisomerisation ¢of the hydrocarbon
product occur to vield the waxy raffinate, wherein the
hydrocarbon product has been prepared by:
(a) contacting a mixture of carbon monoxide and hydrogen
with a hydrocarbon synthesis catalyst at elevated
temperature and pressure to prepare a substantially
paraffinic hydrocarbon wax; and
(b) contacting the hydrocarbon wax so-obtained with
hvdrogen in the presence of a hydrogenation catalyst
under conditiIons such that substantially no
hydroisomerisation or hydrocracking t
wax occurs to yﬁeld the hydreca ce

Fcr the purposes of this specification, conditions

or

1ly no hvdrocracking

U

such that substanti

L



17 April 2003 ca=al ystv. _..~ pr: .ers :;~a,~ be prese::t as :r:etals
ccr as t:”~. e metal oxide, depe:: d| g vpcr t~:e particuiai pronoter

ce::cer.~.ed. S .:i tab;e :;,e tal oxide pror:c ter s ircl~ace oxides o
r~.etals frc:n Groups LA, IIIS, V3, V~ cr VI3 of the ?er' _tuAeric2t3®,
oxides of the _a::thanic'es and/or the &ctinic'es . Pr a fer ably, the ca

tal ys t cgLz RY < $:a.; QXide of ar e ~e vt N .Gxe ,jVB of t:.-~e
Peri odi ¢ Tabré. ‘F%ﬁgar%FGHlar tffanlun1o% §p F EONTG. :g% ggidT Vet s©-
conpri si ngtze. pceﬂeut irarse dspeci 2 |de pregérzedsuphs C@"reJau:e’rmatrae or in
addition t h ohELa X t h watalyst .y Go I se . pet al

pr onot er sg?%c?eﬁ I9’1‘“%0% G(rjgu%g%(ﬂ) g gtr %/ITT%{ F eOPeﬁQod?f bI e.
Preferred m@ihiﬁgrannver§fﬁn6Cude pléblW@ﬁﬁéu,dtba.alénauhloA nmost suitable
cat al yst Ct?ﬁ)l'iﬁ;ﬁsbgog %s o&he gaﬁ @ggt keall ¥ active nmetal and zirconium
as a p=ono r<~ay beé incorporated in the catal yst using any
of the nEthOdSIEIEQQSEEd hépéwﬁbéf@ﬁesmaﬂ1QQﬁﬂkiAOTﬁ shehcahalytically
active co - e p t s esent, | ¥k, ically

pr esent |nrman .~%%-E erao‘ir%n&ii t(%sgg ﬁéﬁs 1bfb4 ﬁté y?ef’g&%g}o@}rom 2 to
40 parts WQ@@WOC%@? ane pafiigery ageisgien &O*t::blrtﬂ@ns n’é@ér-l are The

hydr ocar bon, fysuhesh S; s sqeenduet ed rendanccendid ians) ofs el gyat ed
ter:.cerature and pressure. Typically, tre syr.~hesis is effected at a
tenperature i FAhe TR DPSEE oft | §§l§05§6§ é Cre-Catabtye f FeRN175 to 250

C. The rea%ubytawte Sﬁ %éréf@* aakhywhant Deedange dndsom ont Qi £80 bar,
pr ef er abl % fro: The synt be cond~~:.cted usi:g a

hesi s

variety o Pe&&ﬁo QQW%%FaE%fQ*ﬁaEPl “YaeaF SN TEXTHEL vy~ a in a flxed
bed regi rreom@rilsurrfg/ 2. bsest eyhd: zetcr(sabyebuhkgattl rgpdebriegi me. T~
hydrocarbogwa e s'Jnt SLS_stet . IS.SUJeCt dto a

L yd~ CgeP gfﬁgﬁ%fxaﬁtfqusTnB%tgw (B5* %% g e Pre °1 .Wa% present
| :: Ve: ~produtlee1 ent ithree xsfcﬁcta:mtoﬁfth*se*syanhesms ts:ytcalc:ea].lrya~~ be ' ed
d~reC|y LRLL3 id 03 | &0 CYeV
3 pr orblogTsBs ar bl 100 %Y parale it Tole Hibailnd
~ .t SyheasteSS $w$ P@@ﬁﬁi4P$ co~ve=t ec ca=bon :r.cncxi da anc hyc rogen
ar.c~ water feg : f~ by £ th W
dV R t? ”Ege? aT of & e'brocesiwﬁ e pr@sEP _EQ&F%ggg At s of

‘e sy"ta"’cé%j §O§‘P§§§Wg &wtqﬂ%m%rcqwr@mw%é@ﬁoﬁw or ex.a:r.ple

”Et ha::e, h@é?@?@naﬁlg RoeRATRA MBY e wdde Ee*@be?atégepénki or to t':e hydr
ogeriat i r ea, tpe™t . Qe secaraxlon s cc.:ve:~ie:;:tly ef f ect ed

usi ng di RYEFELTBNVEERr B EG¢e Well agtdve Jn thesypthpsis Aft er nati vel y,
]Ehe hydr Qﬁ@fl %ﬂfuwccapdbec&gbﬁrﬁ .ed Sdﬂtﬁahglé qmﬁcb@éés@g ffbwciﬁhgn, | boi I i ng
or exanpla be ow. 330 Q el.ow 370 C and.at |east 0% oiling
fractior PX4071F mpP %b@g '§§0m5§9“5%6Ve9?ﬁ?Q9eﬂﬁP?¥ég? ?ﬁg hi gh boiling
fracti orhvdvogé*meapeoeeﬂifs ahotin: enprodee antt iatweninohudSepacati on may be
ef ect ed cuum distillatign .ad_ternat hort path distillation
such as acu m‘% %Imﬂdlg I# ?}té%‘(g@% el % f}l%lur:%%va%br Y%f’gfﬁp'r t he
hydr cger :iat itdie- mlageqfsrage eB) aSt,h@*lIdyctrfmcaSr‘drﬁﬁm pvre)ﬁmm*ng cbnt act ed
with hydr At resen f drege’ zat.h tabl e
catalystsggﬁﬂiuse:ﬁ%%nuéfsggég sﬁgnénow% |q% #ﬁbeut %fplcgy y, the
cat al yst hysiadsePaasent al vt Foal Egcdcieve Vedhp et Qnﬂ#@ﬁ rgenet al s
sel ect ed sbromG oupss M &-88d ¥hbb-afnthecPeniod).¢ chall & 0f 2 ) g ngpats, in
partlcular one "or nore nmetals sel ected from ol ybdenum tu: ~gsten cobal t,
ni ckel , PEOKESFiSUMPETE o BFn COIAL GAPRBI H?rﬁemeﬁﬁé%ﬁq adiW2iCa Bk ef er abl v,

the catakyst seea d%fﬂt%%s‘:crﬁlgo*nﬂn&@*mﬁt gtscse\bvqcze,re%d darommi ckel

platin~.:.~n and pal]adiumas the cata vt ~. 09 Iy active coqponent
monoxlce and nhydrogen in a nydrogen/carbon moncxide MOlar

ratio of below 2.5, preferably below 1.75. More
preferably, the hydrogen/carbcn monoxide ratic is in the
range ¢f from 0.4 to 1.5, especially from 0.9 to 1.3.

Uncenverted carbon monexide and/or hydrogen may be



A particularly suitable catal yst conprises nickel as a catalytically active

«co:r.ponent. Catal ysts for ',:sei ~ the |l:ydroge::ati on stage , . . .~..
~  r N .-.1-r ,-, '"-ali typ~.ca~l: co~..p_ise a e__~~~0-y e~ ox_de
or silicate as a carrier. Su~.table carrier :.,ater i al s iThéputR0G3
lica, alwr.ir.a, sil=ca-alu.”,'.ir.a- Arco:.~a, t' _tania and m xtures

thereo . Pre er.red carrier ma~eria s fer i,,ncltus.i_jqn Jnhthe . 17 April 2003
- 12 cat als)'fad‘“f‘"'o‘re({xs*e‘ I e procesETof FERFS Stndeint ifaT Er et FPchie

al um na, siihilea- afunima,santh«k b8 oneeeboas.earth (ki esel guhY>. The catal yst
may ccnprise the .catalytiCally active conponent in an, amount of from 0.05
to 80 parts byg\}ve:‘tfﬁﬂaleypﬁﬁe%“e‘r%%ﬁ/ Ftonto° 111‘0958 BEFES S5y Wi ght, per 100
parts by wekghtt Zdficarridarogedterialardhkerawnunh thecatal.yt icaddya Bryj ve
meal present in_the catalyst wll vary. cor di the specific metal
concer ned. t&?ecﬁgfreﬁi”csm 51"‘?‘(1‘1y“‘51ﬁ‘tsa(blee c 1?%I §§fé$g}:§“§§é9#n at‘:%(-:fvt‘?ydr ogenati on
st age conpcosesnenckelz me i@l dmumtCiorp HéIFanggé dhef Pemid@ito TEblparts by
wei ght per 100. pacts by .wei ght of. carrier, I ] \ se articularly
suitabl e c%t‘a?i}gt = Gﬁb?%“l'\sggs rp‘}lt‘:"a‘tbllrtl{}‘rﬁalr‘n %ﬁ%%‘gﬂlﬁ?é%lnét %éggg%ggledﬁlfsr om 0. 0S
to 2.0 pat§rby Geogbt VI 10Clpaie suhhawiyht bforarcbeeltmeed al. Suitable
catal ysts fo e ip.the, hydr ti dhey of .this

i nvention %F%kg\%éi I éBFe“g%rrgé:?%i%gﬁ f,cpo%érayﬁq%%ee'brebﬁ?%%ggénhetahods wel |
known in thetatystfepmexanphe cobamdt BRdLd salsdt hee bl Mbersieew th
reference forthe;prgpakatian of the hydrocarbon synthesis catalyst. In the
hydr ogenat i on stage, the hydrocarbon wax is contacted with hydrogen at

el evat ed tenpefl@ uetahy-pFesslr 8CTiNE BiSdadt iy REhialkiYe may typical ly
range fromiff t0e300nCa PBESLBr eherably froa 1addies 275r G ek MmRY! bicul ar
from175 to 250 C ;_I'%_/Tgl cally, the igegatcl ng.pressure ran .e$ from5 to 150
bars, prefEHfyeFron?202E8 581b5PS: Fﬁdrrégér?‘r#’a?e&@]stﬁf%r'%do%'o t he

hydr ogenatd iani 4 @@ eo atm Bk g@ase honekyospacPavelieciltay igkdniel ¢aange of from 100
to 10000 N1/ ééhrﬁ more preferably from 230 to 500Q N1/ /h::fﬁ" The hydrocarbon
wax bei ng Rreat’ed T sCt¥pt eaf | V' suppfi 8463 &~ “Edr étqle ti%n stage at a
wei ght hozin'gorsimcand eticitye s nthbeepdngeCafr riieam @oindrd SHirke/ 1/ hr, nore
pr ef er abl y. fir. 1/ hr . - atb i hyd=qpen to hydrocarbon
way: my ?éa*nlgj‘gr_g %or?rgs/l%% gl‘%}'%r{ﬁézﬁggg?&%tlgg %E:-e%éér%ggo N1/ kg and is
preferably frdme233tad BGIFRNY kctiveanpydl ojeabroarprdtigge tics tdpe~aced
under condi:tiqRs syich d\hale substanti @] ke B0xh8QABTHS@HECR Q1 dr ocr acki ng

of tre feed occurs. %ﬁe‘\h_precyse operating conditions required to achieve

t he desir é¥28@d e &€ BT INyidiOg et T S & + P uP T sBBSEARE LA 1 %dr ocr acki ng or
hydr oi sonmepbsatihet 10eCUly i avd 1 cvred ¥1 fcepk dbpg=totERne@MROSIftd on of the
hydr ocar bqg, x being fed to the hydrfé(?nz‘it%on sta%e ang tge articul ar
catal yst B F\é\g & IG%edf.leEs lut99Herf Het ef hbRf &r e°TBSUARAs tFE of the
ﬁeveri tyhaéghmgtme]gilgzi Q@ﬁipf@\ned'daimgidﬂ ncitdep hyseogenati anlj:it;@gei,anda

ence, the degree_of . r.ocr.acki.n nd ispnerisation occurring, the degree
o~ conver@?aﬁ SPnt"ﬁéuFég&Ym}&’r E:@aﬁgb%%%?/gb% %%f‘féi’?r‘i‘ngg. q’ﬁ g‘ﬁitéﬂr espect,
conver si ononmpaupdr cefhe iceongefinted ashheapeicentenel ghéycbet he fracti on of
the feed iling.abqye ~Cwhigh.is ie L he_hydrogenation to
a fracti oltrjlrcP %PTQ?%]% gél 8\?&%70%. I@%é‘ conve a?l{'c)ﬁd%%%}gﬁ%/dgggé ation stage

i s bel ownosteprefier abl pabsLowl8s, e tasef er@bd y bel by 68plevedin the
process af. ¢ ey poesent ;i puenkions skhe vdigicarban, prpduct | eayi n.the

hydr ogenation stage su%stantl alI'y “consi sts of 'high nol ecul ar wei gﬁ ,

par af f i nicomye beak bbhguhdvi ng a boiling point range within and above that
of lubricating basg,QLls,sLuprigati ¥ihs typigcally. have a,5% by

wei ght boi | i n‘g‘%o?ﬁ?%f at _eaét ?3389%{2@2;%5?4“»%%6@& Iﬁeaesgt@gm@nc. The

boi I'i ng patthtCaanyer of S| tBPieat-Hg>hase oiflEd Sy T e up 9 1®%0 C,

pref er ablgs Ay t:0, 600; Ght | tpwkEL B8 appoecic-atsed dghats the wabaye: bobd ng
points and boiling point ranges refer to boiling point (ranges] -at

at mospherti®® Fessurey ¥1§east-acpartE5f ehHiS 1Rydr ocar bon product is

subj ect ed t o Trhe dwth oeoiwersy oa-siep abtthemproeeserefsart ii% ivnention, to

t'ie' dthe waxy raffinate. |f desired,  the entir effl uent of the
hydr ogenﬁfait(‘irf-‘)slsttagteo(-’rfaxafh%e Yo P Fectfy™Poct K& “‘?ﬁyé’r&?ﬁmﬁerssi%n Fage.



17 April 2003 - 14 riowever, it is preferred to separate the | ow nol ecul ar
wei ght hydrocarbons, especially the C4- fraction, fromthe hi gher nol ecul ar
wei ght hydrocarbons prior to the hydroconversion stage. The separati on may
be conveniently achieved us:~ng distillation techniques wel [17xApW2003 t he
art. At least a part of the remnining &+-fraction of the hydrocarbon
product is. then. used as. feed for _t.~Le, hydrocanver.si age n e

hydr ocor _t e?%?%%éétagé[“mﬁiygféfffnafé %g 5%%%%?@6 $6ﬁ%f%ésh§dr%§arbon
product ofzehendtyaly oggeinde i odestagerby chesr @fecmacki e aad hydmoikganeri si ng
t he product_ wi th hydroge; ~_jnh_the.presence Q sui t abl atal yst.
Typi cal | y,”ot“rvgee“éa Cya'l ys‘f“‘f:b?r%?rs’ég'g‘s“ %‘gt‘é%yffrg%ol“y%“zf’ct‘lr\‘g/%fg%ﬁ'p§ﬁéﬁfesone or
nore net als seltecied feront @ onpsIVRB andzVl [V3ef VEhePefrindd L Tabl e of

El ement s, 5 pasitd cular. ong, ok toge prLal shsghacted fromiwl ybdenum
tungst en, “cobalt,” nicKel’, Tuthenium iridlum oM um platini~ ~ and

pal | adi umacRiefiglesbl y,Padecaib by ystheodpr £ 588 Sofemdr fme aretat sdsel ect ed
from ni ckels, ol ahicaum:. and gabladivin @s ine satabuticalliy actiye conponent.
Catal ysts conprising platinumads the catal ytica Y act’i ve conponent have
been founBaréikelgar thi-E@™EUY &Iz apte F6R- useaFallyRéE shE@TeEoriisrSi on
stage. Catalyghsuhoh Useddrdihe hyds.ocanvergi onpst agehyRi:cald ik, Lompri se a
refractory nmetal oxide as'a carrier. Suitable carrier materials include
silica, alOnPAaltdpri &&- SmitRtaiPtdift £TT¢eRTa aha FRRdYES MY eof .

Pr ef erred?@?ﬁ;ﬂgg ga;n?ﬁ;iaa_l %Jd}rrqdié}clgéslieicgté@ ff@gcg_g?bpsgt vlfIQIB_ use L\n t he
process o is joyention are silica, alumna and_silica-al um na.

parti cul afPy BFe?é¥$e8fC§P§I%@FHﬁéﬁﬁi%ﬁﬁﬁﬁﬂerﬁﬁ%ﬁ?ﬁﬁﬁ%oPFééan a

;i i Cﬁ- al plfniazﬂatéasriiﬁtlubfe g\b&lﬁitriemm thel aci diddgiwh. t he ?atsa”/st carrier may
e enha: ~ce ap i a haloge: ~ :~oiety, in particular fluorine, oY a
p'~osphor%ﬁ%t%%%%t§a¥8ﬂgﬁé EQFF%”F?DTﬁQQaﬁ§§Eﬁ% @é%e%?'??%“bFégéVred if the
cat al yst activvédpneta2088dy z5 rcamiiver aist seldfrdmo et . acTide cprbdbootexanpl e if

t he cat al rri ptains.al &...m.na_qr,siljc T. cata t may

conpri se %?%eg%a{%ﬁ?é{?gé%r?“aé?i \Fé‘ecg%ﬁgﬁé’rsi%t Hsﬁﬁa %?n%u%% o%{gf rcm0.05 to
80 parts fytivedgrdiscpseedr hbkg ihbedo@ 2l Wid 7 gsarast byo welhght , per 100
parts by‘yggéﬂgggcéﬁg@igé g@EeEbﬁkongg%_anDunt of catalytically active
nmetal present 1 n the Tat aFyst_ W vary according to the specific netal
concerned. AT tRRANQEY, pt éf BFpEANEatal §8€ F£étadsshn e hydroconversion
st age CORRKJiTAS P} & #duwkht Ni ANaaMBHBLntNorhe roange tof g R PP y0o 2 parts
by weight, 'nore preferably fromO,1 to 5 Barts Ey wei ght,” per 100 parts by
wei ght  ofed@ G e PRt %Y BEPTaBl EOcaraP§Ets Por “rddhty tBfr 100

hydr oconyersisomstagesrof dhecprocessmetetbhs.invention are avail able
comrercial ly, . or may be prepared by nethods well known in the art, for
exanpl e t he. FEENGUC I GARTb e et B Abef b7 eSOl tHOFERardizd (o t he

pr epar at cenrdadf iicme lyfdrediosr Dioed syatbese sucat ahyisprebsuttee hydr oconver si on
stage of thi.s- process,_t , [ ocayr bo t_of _the, rQgenati on stage
is contagygaéﬁﬁ%%’hY‘f%dgﬁ“?%g?h% %?e%ggééggg ?geacggggéﬁfﬁgf'eﬁébated

t enper at bhe andgpr efsdfirem Ty cad | 30C tHe tremptamautesfneweddaryoto yield

t he waxy f b4 nat il e .in I f : Y eferably
from 2502?2 3%0 C?h(\ré\rnoféa%lrtgfgr gtlgjlgy Sf“‘?:lc;l?ltelSggd&{%ggs%%‘éégTﬁggpr%gg%re

typi cal | 9fappbmed tengdd fragm Ir e e B0l haF somnbeetpr éPebabl.y fIem 25 to
250 barsg hyHEQ9SN-ABY Hee HRR!d ek aJsian%aé hourby spacecuekesity of from
Z00 to 10600 NI /1/hr” preferably from5 to 5000,Kl|/1/ hr. The hydrocarbon
feed mayt¥eeprePfdegast g neigghitmatourisr shseriRl bei eylokefr68H0. 1 to 5

kg/ 1/ hr, -prefer apl ¥1{E00t £0.22% Q2 A/ hed .cJbe1 £ 0L ke BEshydrogen to
hydr ocarbon, feed may rune fro: 100 to 5000 Iv'/hg a:~d is preferably from
230 to 2599-M3/kg. As discussed he~e' r.before in connection with the

The hydrocarbon wax of the synthesis step (a) is

subjected to a hycdrogeration treatment in step (b) of the
process oI the present invent:icn. The entire effluent of

the synthesis stage may be led directly to the



17 April 2003 - to hydrogenation stage, the degree of hydrocracki ng and

1 somerisation occurring in the hydroconversion stage may be neasured by
determ ning the degree of conversion of t :e fraction boiling above 370 C,
as hereinbefore defined. Typically, t:~e hydroconversion stage Agiopesat ed
at a conversion of at |east 20~, preferably at |east 25~, but preferably
not nore than: 50, 0Pk e,pEeler abl:y, nots ere- than, 95~ -The hydrg £quired
for the opéﬁ%t?% fﬁ?'behgf%e'hyd¥05enaf[on aE%jtrée hy%rogén€é%§¥%%'§tages
may be . gefearatere byyprocesses weKkl okndwre istniteers , Stegeexanpl e by the
steam reformng. of -a.sefingry Lueb.gas. .Ihe maxyraffigate s then, 4

subj ected to a pour point reducing treatnent to reduce the pour "point to at
| east 12 CC\tist@riibt ysattreass. - 18SCclemsrepr diner alilwy meléeasar-24 C. Pour
poi nt 1 educing.tf edloaenls areougl bykrawa ko ddhose skilled ik Lbe art and
i ncl ude sol ve dewaxi ng, catal ytic”dewaxing, ( ydro i‘'sonerisation

(dewaxi ng) Carrd/foraclddini ofe of ¢ patpl polmALt haspr e€$ineg Sagerd Lrameneat t er
treatment s genefaldy nolopeferisd t8 the pRepaabian &f {ubiigating base
oils as additives contained in a base oil may detériorate rather quickly

and bl endi Ageofs ShiFFadricit base oyl anbl Hd8ftPFéeFadicdgss to prepare a
fihni sheg_ F?&%tﬁiﬂléﬁbrpaﬁfﬁfﬁﬁﬁq@é@b{:@m Eﬁb@hﬂhctﬂ@v@)ﬂtﬂg is well hknon/n_ to
t hose ski inthe art. In g catalytic dewax~.r_g process strajght chain
paraf fins §§&e§ﬂa€rﬁt‘4 Yor én“&g‘w%#‘f’?% uig Efacgédstee)a&rs&@@&t’ B9i i ng
bel ow thﬁ bquMC@}oiiagn@as:e:@didfm: :m;gl;la@@nforaexgmpluowi@\whi 33e ‘}Zat al ysts
W :~i ch are_enplo are nat _fu el ective .t ax. mol ecul es only. In
fact al so BFaREREY éggaf | Ai29h&Yi i %§EVé?f’mﬁﬂP§%gﬁgﬁp%.EE?FE&PBntIy | ow
pour pointbaléiegaekedet @3l00REr oboebiong B7AdUCt andThusa cridokinpglef t:: ose
conpounds . ptodu QiL | o > Jubricat] oi;| _range results
in lubri ca’%?h%gs%&%s?rs hat %3‘%“%%%4%% hg# Fﬁ%??%gﬁ AG VR b |
2003 _ ,7 Sepasetophsmalyi bk kdfediesh Ymigparescbym adsotvdhatdenaximg
process. ng&@%?t%e&gmﬁ% (e, SalMent; MK fgen | JOT LgBLLRAG chasge of IS
. cata

are prepared in_[ower yielc vert hel ess, ytic dewa: ~I'ng 1S belng
appl i ed codhekEl hetioas (gehBgarilpechd dFeratarar oIk process i s cheaper

t han QperationI@ftgesgyggageggggéhngtg@@gegﬁxugatﬁhy§t§h@hich can be used
in a catalytic dewaxing grqcess include zeplites having a cons~raint index
from 1 to MYEr9FAPAPEI chPEFChf *FhEORER Gt e R FRI%ucH akR2sM 5, - 11,
-22, -23, pabsascaedbt ashberchenktecandacenpesi.te rvdwldipersllkeat es
descri bed jin~Europgan patent_a pILca&iop Nes. .0 10 11S, 0 178 699 and O
380 180. THothet Hhi t'abf e®tdral §f Fc GafExiTRg "6 &Tst cofptF3ESY nor deni te.
| ~ desiredhanvacatalfst naderfeedscan betsépariatadd vi ik var | @uspdranti ons and
the varioys, fraction Gan.in ”sQfe&Esgbr%gBﬁet%%%%' X'fés'q'}% (Ufff"r(ﬁgt 0 237

dewaxi ng cataf@sps, as discTosed 'n gan patent "application
655 and alt$e Eampebic ghalehe appiieaenda,Non @arélic83ar Tree cat ahgses
typically ntal n at 4L te ﬁ@$g£ Lheal Iy aeti-we nmetal osenfrom G oups
Vi b, V*T_gggn&%bHW o Tﬁé'%eripdf %ab efo%hf%e E[énenf?} he catal ytic
dewaxi ng piokéeds iT1thasiicat ylekdtied 0EMiEM, aPlefparat @il from 200 C to
500 C, a Budnegen-Pressil & fdon 5 £ wgcgggstacgﬂaggs\é%l Qe ok o 0.1 to
5 kg/ 1/ h and a hydrogen/oil ratio from 100 fo 2500 Nl/k%. )
metals selected from nickel, platinum and palladium as
tically active component.
arly suitable catalyst comprises nickel as
y active component.
lysts for use in the hydrogenation stage
tal oxide or silicate
aterials include silica,
alumira, silica-zlumina, zirconia, titania and mixtures

thereof. Preferred carrier materials for inclusion in the

&



Sol vent dewaxing is well ~;nown to those skilled in the art and invol ves
adm xture of one or nore solvents and/or wax precipitating agents w th waxy
raffinate a”"~d cooling the m xture to a tenperature in_the range of from
-10 Cto -90 C, preferably in the range of from-20 Cto -35‘7Ggpfﬂ|(?0§§parate
the wax fromthe oil. The oil containifg_the wax is usually filtered
through a filter cloth which can be made of textile fibres, such as cotton;
por ous needlalyset Hoorise oth HadePbPCSYAt REL Lo ifatisryersion areApril 2003 _
18 _ Examphega0f 307484 | SsMi@@—@%m@ﬁa?”@h@y%éﬂbrﬁi’@eéﬁéV@EtheV"aX' ng
process aYe C~-Co ketones (e. g. nethyl ethyl ketone, nethyl isab;~tyl

ket one arédiegiedtithds thereof), C6-C p aromatic hydrocarbons (e. g.

toluene), mxtur s 18h Jeat RSP Mo AL 98BERESCE®a 19t iKY @é@{ gketone and
tol uene), autorefrigerative solvents such as |ique~ied, 'normally gaseous
C2- Cg h~<oapeE&rioris) St PRRDE 0paneT OPr BpfPefie, Suthatess Yyl e~. e and

m xt ur esbheneof oMpdhres, of riRt Byl ebhyb Ket-eserand,dimiene,of methyl

et hyl ketoné and nethyl |sobutyl ~;etone are generally preferred. The

sol vent s 1Rfly PB& tee S sttt ot t BeT 7T aR@CBRe atlubr (168 i3 WaseCBi | by
filtrati eatangtreailneul=ad O clethe sobyentsihnteet ke qyogessyilt wWll be
appr eci at eg_tﬁat al though sqlvents are rectriul ated the, process is still
rat her e¥pEHsPTECESIEY et}};lmﬁp PRCof LS oPSEAL sCPECFEGEGed UHY cool i ng of
t he waxypeatficnate/lsolsvaittabliexteaealesiii fes neehienethgy. The wax that is
separated i.n_th | vent. dewaxi ng. process recycl ot
hydroconsgpgf)%ﬁggtigﬁg, 5P A 1% a‘tT%eegys*?r}ggyngss‘ﬁt %ﬁng%glé Lo h:ehe

hydr oi sorengsavifofi retraged itfo fHl mcamplley wheghbupepoil®O redurd ryy t r eat nent
i nvol ves a_sol : ~ A [ i sation stage.
The wax vF’rg?&Eg Sgbf\é%?tég‘t cr)uda{:e?éogl?i ?lﬁga?%e%?%e tap);gg:égrl%t*o recycling.

P. not her spbo§abbel Fefaily stto damiptl Dhatkl @ henwaxiandnsemougie igr e of t:-~e
fractiong t r ket .+ Sract ipnatd I gel¥RCcakblY 19ff ect usi ng
short pat ﬁﬂglestalgl F’Z%Slmg? A \;Cgr:y?sui tab éeq;)nols(l)urep%%qﬁt EBIreerduci n tlﬁ'ceisat ment
conpri seBY avRyaREi séneprFataromateatatent, in the art sonmetinmes referred to
as | someri sagipRaHewaxkRg 19/s HsSaUnaxd 1Gin Thee hﬂ?&?b@@ﬁ”&ﬁ:‘i%%t Is@ dd eat ment
typi cal Ig/ conpri ses cont%ctl ng the waxy raffi::ate W@Ejh hydrogen’in t'.-ie
presence® bf CREhDIPERSSmEL SA o TEAATHI VR 208 RBAPAPBACWi th a sol ve. .t
dew~axi n@orgm@ﬁtia’EELyf,l blre mayd e sorey a‘z;]@gtbﬁnnétﬁaﬁgewblils kerowea el OIt 0
operate and __17 April 2003 - .19 t roi sonerisasion.treatment does
subst antﬁ’ﬁl@* %bt *Agﬁf Fétampﬁ(?mtt‘l}?e Hkﬁk@ao an ]asg%%si?acgtﬂ’gfeﬁt%@%&e\ﬁaxi ng, that
is a loweitllrafidrantewtp yihel ¢rapaomitpared i the sbiydentadboaxi ng. I n the
hydYoi so i ign § straight chain paraffins are isonerised to
branchedg%gtrlz?%l‘%scgégﬁgﬁg ‘within the lubricating base oil boiling point
range, stillIlmaVih@&ghgdhbghnetiohutst@ldso FNowmydiecpoban. WBK Wwsl | be

appr eci FLgt 1uaydral rd 'Pq;)j- reagtd pns, aLe pnef erred,

hydr ocrggc |h§gé1€ée%\é\??g§ Ir}ggd%tggng%r{gvéolls%;eé as nuc éas&[c%ossiaglae. The

conver siRFEDFUHE oduEhis BBFIEAHG Neb GRERH IR 1 1D T B duEP5ChSL Vi Hgrel ow 370 C
typical lghds 1665c4h80028c, Rbebepabkyrbesy ttham 260 thextomeersion is
usual |y nore than 10~. Thus, preferably a hydrai sonerisation catalyst is
used havithgar highlatt fFvPRy 1er teattadsPng Hy@rGiddionerilsi® i on reacti o: ~s,
but a | gpaedt Mid YpFo8saabakysigRe THdno@ aekiTRD reacsj opsefbkabay been

found that in order_to achieve this the acidity of.th a~ st, as

expr essed By ]tcﬁet%l {’)habéﬁﬁue, YRS Q% & e .pﬂ%geggb?bgt he cat al yst
conpri sesyaromdectl e steve. aAceordisngloprlivn spgrefestediepbodi neat t he
hydr oi sqner | sat} on_cat st ¢ ri-S ml ecular sie ing_an al pha

val ue berladwechf n%lf%m pf@e&ab?@%& @\flv/?C{TEQJévgnhérﬁcbré“%?% %}?gkl gr8§| ow 5. The
experi mritalt cc @i @ i hsl ohrt he Takphydrest: rtcewrbevars etk iwg deteatrede t he al pha
val ues r.ef erred iLn.this.specification.include g c ant . tenperature of
538 C an :trg\’i“alrclga]g}r% ?‘ﬁ%%v‘rlgge “gsltdgsé'(rg'i%b”é)gl%lnlré “d’ecfhai %P%f%g\l%tét al ysis, 51,
395 (198@)Lghtn foner eybepla eenvedbctify ithvéme a@naaeo frof eeul @rlsteve

cperati ng ity udr ol SONErLSakLenyLdyt ¥oohs 08 2Z60lJ t£,5 PEef £/ bl Y Raying a
silical %I tFr%yr%aM{rydl an? rat#ggo%*gt F!'eastO 10, nore pref er%{)f{/ at Iegés(t 30. A
zeol i t e rlRdiiong fa IV dEesen | FeanHFURTAADPAL "6 Xg8riet d1an0e gas 1 dWer acidity
than 2 ~eolite ha~,ring a lcwsil ical@~.::r;i::a ratio. A hi gh
silicalalu:nina ratio may be obtai ned by synthesis of the zeolite at a high
silica/lalum _na ratio a:~d/cr by a



17 April 2003 deal ~, ~m nation treatnent such as steam.ng. Both nethods are
«well"known to those skilled in the art. Alternatively, franmework

al ~.~.~niniu_mmy be replaced by another trivalent el enment such _as bhoron
which results in a lower level of acidity. Preferably, the ol RRIZ¥03si eve
is chosen fromthe group cf ZSM12,_nbgdenite and zeolite beta, nore
preferably zeolite beta. The low acidity forns of zeolite beta may be

obt ai ned thy 3Oph Ablsi I AnG ke ghT §ferpPé¥obsomormbfta DGRV i{kJ-e. g. with
a silicalal umnpa Hatdyahovesd0s @A gbYi st 6pRLRY c2eAdeds ind O¥eEn s _
silica-alum na ratio to the requisite acidity |level. P.r.other nmethod is by
r epl acemSNEhofthe fhoiuh Draet L 2 hbY f panbGPRe 2L sgltdpimniafmivfd 19er 2ebinge with
anot her brryyaleefe Rl yRAIrsUChTas boeensePrgbekaling ddMuizendise contains
framewor k boron, typically at least 0.1 gelght, preferably, at |east

0.1~ hy
0.5~ by WERYHTEITHE ADidee athe Fagieddt ara~rat & Avdnpaanapees of the
structur @iwhicgh deyiaiarftoram rwcar@érwgiﬁgraaewwr@%@wetﬂﬂsMicme
characteristic structure of the zeglite., The term"framework boron" as
~: sed hePEFREERSSS Wid ot tHROT S 2%t bl FYepFesBre it e § ridiewor k of
]E he zeol Eygro&m&g% e ivRf ef ddl £ PresentyiotBe apabes sQ;aééﬁ%g&o: ite,

r amewor oron contributes to the jon exchange capacity.aof the zeolite.
Vet hods. £8P BPaaig s 6 51 6% bt 10F S GRVSRT | CRFt PIRFHGIRS et ol rati o
and cont aemedgbhprfareyords omee have dferhdeseveébédyi bfUnihteed St at es pat ent
Nos. 4 2 . .099.  Typi [y, j .heta, be used in the
process ggngéglﬁggsgﬁglﬁﬁgégFid%pégﬁ%é?%%gggé+é§§?gogiégﬁyEﬂ%ﬁght. The
boron cohenent whiel deguald whariybtogmaekihanasd bgomeirglset ipref erably not
nore thap.2s wei.ght .- id4 cal; ] ragi f as-synt hesi zed
zeolite ?SZP§6?§§V|§%%eF§ ‘355(%W2?£?é ygﬁ?hgﬁbg?gnf%gﬁtaining zeolite
i s-st eantddEBcaE8ede Mele b slef ara@ined - t ol hothihereesnant10, preferably not
nore thagofveF¥Rbeal 5t QARG tCond] tdoms ay eagrf@@mpaeeeh%vaeag«m descri bed
ini 17 ril 2063,- 21 _ Eurcpean patent applicatio;~ No. 0 404 597. The
zeol ite Wl FREsHAPFYF1BE Sompdsi ti&E AN L Mt # PRV #ef éPi of Wi AleiF to form
the fir_tsnedreatiabyistngNemacitdidy deftaactan Ye ®xd derbingden patennal s |ike
silica, ti ani§7§r°$Iunt€a are ggeterre?. ilica is es eciallg greferred.
The zeol PEE°Ws d8uatty CORpPOSIYELSHPPh OthE NFadtWidE 9%F sS¥#%% 20 to 80~
by wei ghis peeder abRy bremex@Htly @1dwy 8iei giire Metddesabdy bxlbudi ng
zeolite wath the binder are known to those skilled in the art. In another
enbodi nent * of the invention the nolecular sieve is an al unm nophosprate.

Al unmi nophosphat ekeapeogekls kifowmre prigserdr tiramh hiave, beled described in, for
exanpl & nf@rd e Shat g BALeNt oNOg n A (30 A4 o 4 P90 & Ls e 9gan7 029, and 4

]
793 984. . nophc ateés have the advantage of an intrinsically |ower
aci di ty sbconpbiedli EANSéstist €4 beh e gtk los e Bhthi s specification

ref erenges tor o] §0ENQPROERARLES S| $1akA ke UndanstiPh@sn ¥ ef grgace to the
cl ass of al um nophosphat es i.,s.inclu um nophosphat es,

| t hat di ng net al | oal
siIico-deﬁFpr%%@pﬁ%Pé@,thé?apﬁoéphréG@éPﬁﬁgﬁBﬁﬁ%ébh%&es as well as

non- net aluskiisd ¢ 14 edaakupingphosphates ardsid i TP-18) ui n@Rhosphat es.
t he nol ecul ve

{her of omS el Bt RopRosBRatEcre chasen { PERLEREDYToas dreast 0 o
et al | o-F @rficnoIhes Pt eisn g whet et nréheef dft hebriekalingr éxend dil 4 he
1 11 oAl FGBHS pHAC B8 87 il P55 SF 1 £ 207 al it Roghophat &5. "l
parti culter lappref eared ehbodihentbblie dbudiimgphrasiphat end oiling
SiliCO'%deﬂ“%HH&anfgfer to boiling point (ranges) at
atmospheric pressure. At least a part of this hydrocarbon
product is subjected to the hydroconversion step of the
process of this invention, to yield the waxy raffinate.
If desired, the entire effluent of the hydrogenation

stage may be led directly to the hydroconversion stage.



I n one enbodi ment, the process is preferably carried out with a

- hydroi sonerisation catal yst conpris~.ng an al um nophosphate, in particular
a silicoal um : ~ophosphate, chosen fromthe group of structure types 11, 31
and 41, nore preferably structure type 11. Silico-al uni nophdépwal 8302+
structure types 11, 31 and 41 Aﬁé4l 2003 - 22 have been described in
i::ter:~atio:~al patent appllcatlon WO 90/09302. In a partic~~lar

preferreﬁoeeb@dimmﬁ:uﬁ nﬂmxemweﬁtt@nsebé*aEehydmoﬂsnﬂnmdBamhbarcataIyst
conpri se il k¢ neph tur t.ype. nd_having a
speci al aeﬁgﬁé/glﬁ ?%ﬁﬁ% %ﬁi g? ? ﬁys?ﬁ%ﬁﬁﬁ? ‘HartF&Pe. In
particul ahe thhghsi |n©d&|auﬁ1ampt'ms@thetleyunbeaubanssipe:\mﬁ stehenact eri sed by
an X1 Y gl OEAGLLOL R LA, ACCOI el 0 JEOL biay b7 APTIT 2003 - 23
1009. 41- 800 vt 13114 3 broh i237et] WS90y 02i 3t DDABL ISN3 LB i8A: S35 8&@15 M =
20-70 s 29Q v 00 I 0 |s 1 |ntensity,
wher e |Cﬁﬁé9 hgn|%F§n§i§§ o#”tﬁggg rongéé%{ll% Qb B%lﬁaéﬁa erplanar
spaci ng £naafigsnr ofs toer heisiymah Tepn d31t¢\<é~l¢‘eceﬁdedehl wesd g a@e@@v\uer
diffractiegp paktg @$O%@9{§%§¥gﬁuggggg by standard techni aues, using

K- al pha/ doubl et ¢ tion.” The silico-ala: ntnophosphate is further
characteri seaﬂbt}‘la 295 OCOTAARAIRD fdtage r A3 BY at 2fhéNatef dce of 0.80 oY

I ess and;}aﬁeﬁ’@@édt ¢ rahU e Jcd & od Nerdih ke 0b £t Bge

silico a um nophosp: nate is 0.96 or greater, and the silica to alum na nole
rati o at YﬁéogﬁPPEéé“l§téﬁﬁeﬁ%ﬁItr%EPQrP§¥%P%u¥%OoFYPHQ‘Somerlslng

si | ISCOBatluel pephosphaten B@ng&r@é 1bClQT adttén;mﬂepl bﬂﬁ@bab@ kS sKﬂlQ:Véﬁbl:é”' the art
as SM epar t|o een disclosed in international patent
applrcat?%ﬁ E% % ifﬁgﬁié %ﬁf %i%ﬁqmﬁ ORAbbTAFSr 28n t of the
|nventronatahgttsalmeras&tw&ncuﬂadjent(nnﬁwosesoaa mnaaegdani c, nonl ayered,

porous, E4¥sLaLh! DeaBhAseIR! GeAl. P RCTd Pethd MeLE BEBR' g9l Paten!
of Elements, in particulzr one or more metals selected

from molybdenum, tungsten, cobalt, nickel, ruthenium,

iridium, osmium, platinum and palladium. Preferably, the

catalyst comprises one or more metals selected from
nickel, platinum and palladium as the catalytically
active component. Catalysts comprising platinum as the
catalytically active component have been found to be
particularly suitable for use in the hydroconversion
stage.

Catalysts for use in the hydroconversion stage
tvpically comprise a refractory metal oxide as a carrier.
Suitable carrier materials include silica, alumina,
silica-alumina, zirconia, titania and mixtures thereof.
Preferred carrier materials for inclusion in the catalyst
for use in the process of this invention are silica,
alumina and silica-alumina. A particularly preferred
catalyst comprises platinum supported on a silica-alumina
cerrier. If desired, the acidity of the catalyst carrier
may be enhanced by applying a halogen moiety, in
particular fluorire, or a phosphorous moiety to the

carrier. This may be especially preferred if the catalyst



The hydroi scnerisatio:~ catal y~~st typically conprises a catalytically
~active :r.etal having 17 April 2003 _ 2~ _
hydr ogenati cnl de: ~ydroger ~ati on activity, such as ti:ose of Goups Vib and

VIII. ~eferably, the hyd~oi sonerisation catal yst conprisgS & 7GApui20d3| |
metal, in particular a Goup VIII ncbla metal suc:~ as plati num and/ or
pal l adium Meals for incorporating t'."-:e nmetal into the catal yst carrier

conpri si ncpar et ettkal £ sﬁsveoasaﬂ&ﬂﬂa&mﬁbﬂm&x&mbkéoié,taﬁeoﬂﬁdl$mbmn. to

t hose sk| £ n tk and, ha ee scribed hereinbefore. The anount
of noble A ? % ftglcalfL“ﬁn%ghg r§H§§‘g fromO0.5 to 5~ by weight of

the total cathmqsta pkeﬁerabyycpmpthéa%ﬂnﬁaqﬁtdlwniOaElyOazfiby:meight. I n

the hydralseiecieatian.stads,at bhi -p0desss dhesyexy ralpinate is

contacte ydrogen i n reséncé of a ca cri bed
her ei nabcmai@mtelzevafedabéméramuﬂe lake pllegsries Hypwealghy, plee

tenperatq¥ r#%§§§sg§y %oggLebg Egegﬁngﬂggégghpaseggél m#kktlle in the

range of pref érably from 200 to 3 e preéssure
t ypi cal | waa@w@ucahhzge@ctmm meted P3G sEarts imorke m@t@kabtywmdm 25 to

250 bars.,the yexyr tﬁf‘rfxcg'Bé‘t@hga¥ﬁgélgﬁ%vh@%latc@zd’@h9@ 4, hogrly space
velocity of TromO0.1 to 20 referably from0.1 to 5 kg/ 1/ hr. The

f|n|shedHﬂﬂﬁ%?%&?ﬁbyb%s%*%FFeﬁrEFEPEBP% REE A SFour™ plrdt of |ess than -15

C, nore mﬁ@@&wewﬁ@nwa@ge2@o§v~améea ¥ z0fi il el 4 ha dRSunbr eherably
mor e t han _140. Prefe%aplg hou not be nece%égvy to treat the
hydr ogendt&d HRF ocohvef t8d° h rBPs nEPAFEEd DYUBS nd"$a8e oil with an

addi tio: ;ademabmlmome@iumm 1rpatuer bly. WwHdWeMsr pdd 1By perdesired to
i soneris the ma%% %fffinate to . ~ternmedi ate pour point and sol vent
e

dewax t h&Y st W%&§r+%ff?ﬁ§?51?8 ‘the final pOU~ point. - 2.5- CT~~
LS 17 Aprsmtmolae Tataly$19 for PupeOleSSheChydrawgrketepat at’ On Of

[ut 9r! Catd G, b g, <Ls,compros 0g; SUbLesting 2 S8, ggf{inate 1o a

pour poi nt reduci ng and recore=in b | céilng ase ai
t her ef r ogoranyigh lwar yOfr Ny e eplh%Eabéénb}Yr @ﬁé;m@@ e Iclo itraew ngn a

hydrocar bie: dproduddy Whitdndgrogenni tnblis BieteRSe O duiiosgayer sion
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hydrocarbon product of the hydrogenation stage is

contacted with hydrogen in the presence of the catalyst
at elevated temperature and pressure. Typically, the
temperatuires necessary to yield the waxy raffinate will
lie in the range of from 175 to 380 °C, preferably from
. 250 to 350 °C, more preferably from 250 to 330 °C. The
pressure typically applied ranges from 10 to 250 bars,
more preferably from 25 to 250 bars. Hydrogen may be
supplied at a gas hourly space velocity of from 100 to
10000 Nl1/1/hr, preferably from 500 to 5000 N1/1/hr. The
hydrocarbon feed may be provicded at a weight hourly space
velocity of from 0.1 to 5 kg/l/hr, preferably from 0.25
to 2 kg/l/hr. The ratio of hydrogen to hydrocarbon feed
may renge from 100 to 5000 NIl/kg and 1s preferably from
250 to 2500 Nl/kg.
As discussed hereinbefore in connection with the
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12 °c, preferably at least -18 °C, more preferably at
least -24 °C.
Pour point reducing treatments are well known to
those skilled in the art and include solvent dewaxing,
catalytic dewaxing, (hydro) isomerisation (dewaxing)
and/or addition of pour point depressing agents. The
latter treatment is generally not preferred in the
preparation of lubricating base oils as additives
contained in a base oil may deteriorate rather quickly
and blending of different base oils and additive packages
to prepare a finished base o0il may become a problem.
Catalytic dewaxing is well known to those skilled in
the art. In a catalytic dewaxing process straight chain
paraffins and slightly branched paraffins are cracked to
products boiling below the lubricating base oil boiling
point range. However, the catalysts which are employed
are not fully selective to wax molecules only. In fact
also branched paraffins having a very high VI and a
sufficiently low pour point are cracked to lower boiling
products. Thus, cracking of those compounds to products
boiling below the lubricating base o0il range results in

lubricating base o:1ls having a lower VI than lubricating
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patent application Nos. 115, 0 178 699 and

0 380 180. Another suitable catalytic dewaxing catalyst
comprises mordenite. If desired, waxy raffinate feed can
be separated into various fractions and the various
fraction can then be treated separately using different
dewaxing catalysts, as disclosed in European patent
application No. 0 237 655 and alsoc European patent
application No. 0 161 833. The catalysts typically
contain at least one catalytically active metal chosen-
from Groups VIb, VIIb and VIII of the Periodic Table of
the Elements.

The catalytic dewaxing process is typically carried
out at a temperature from 200 °C to 500 °C, a hydrogen
pressure from 5 to 100 bar, a space velocity from 0.1 to
5 kg/1/h and a hydrogen/oil ratio from 100 to 2500 N1/kg.

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 waxy raffinate and
cooling the mixture to a temperature in the range of from
~10 °C to -40 °C, preferably in the range of from ~-20 °C
to -35 °C, to separate the wax from the c¢il. The oil
containing the wax is usually filtered through a filter
cloth which can be made of textile fibres, such as
cotton; porous metal cloth; cor cloth made of synthetic

materials.
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The solvents may be recovered from the wax and the
lubricating base o0il by filtration and recirculation of
the solvents into the process. It will be appreciated
that although solvents are recirculated the process is
still rather expensive as a large amount of solvents is
required and cooling of the waxy raffinate/solvent
mixture requires much energy.

The wax that is separated in the solvent dewaxing
process may be recycled to the hydroconversion stage, or
alternatively, may be sent to a hydroisomerisation stage
if for example, the pour pcint reducing treatment
involves both a solvent dewaxing stage and a
hydroisomerisation stage. The wax may be subjected to a
deoiling treatment prior to recycling. Another
possibility is to fractionate the wax and sell one or
more of the fracticns on the wax market. Fractionation is
typically effected using short path distillation.

A very suitable pour point reducing treatment
comprises a hydroisomerisation treatment, in the art
sometimes referred to as isomerisation dewaxing or iso-
dewaxing. The hydroisomerisation treatment typically
comprises contacting the waxy raffinate with hydrogen in
the presence of a hydroisomerisation catalyst. As
compared with a sclvent dewaxing treatment the

hydroisomerisation treatment 1s cheaper to operate and
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Thus, preferably a2 hydroisomerisation catalyst is
used having a high activity for catalysing
hydroisomerisation reactions, but a low activity for
catalysing hydrocracking reactions. It has been found
that in order to achieve this the acidity of the
catalyst, as expressed by the alpha value, should be
below 20. Preferably the catalyst comprises a molecular
sieve. Accordingly, in a preferred embodiment the
hydroisomerisation catalyst comprises a molecular sieve
having an alpha value below 20, more preferably below 10,
even more preferably below 5. The experimental conditions
of the alpha test to be used to determine the alpha
values referred to in this specification include a
constant temperature of 538 °C and a variable flow rate
as described in detail in J. Catalysis, 61, 385 (1980).
In one embodiment of the invention, the molecular
sieve cperating in hyvdroisomerisation cduty, 1is a zeolite,
preferably having a silica/alumina molar ratio of at
least 10, more preferably at least 30. A zeolite having a
high silica/alumina ratio generally has a lower acidity
than & zeolite having a low silica/zlumina ratio. A high
silica/alumina ratio may be obtained by synthesis of the

zeolite at a high silica/ealumina ratio and/ocr by a
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above 50 or by steaming zeolites of lower silica-alumina
ratio to the requisite acidity level. Another method is
by replacement of a portion of the framework aluminium of
the zeolite with another trivalent element such as boron.
Preferably, the zeolite contains framework boron,
typically at least 0.1% by weight, preferably, at least
0.5% by weight. The zeolite also may contain material in
the pores of the structure which do not form part of the
framework constituting the characteristic structure of
the zeolite. The term "framewcrk boron" as used herein -
refers to boron that is actually present in the framework
of the zeolite. As opposed to material present in the
pores of the zeolite, framework boron contributes to the
ion exchandge capacity of the zeolite.

Meﬁhods for preparing zeolites having a high
silica/trivalent metal ratio and containing framework
boron have been described in United States patent Nos.

4 269 813 and 4 672 049. Typically, zeolite beta to be
used in the process of the present invention contains at
least 0.1% by weight. The boron content will usually be
not more than 5% by weight, preferably not more than 2%
by weight. The silica/alumina ratio of the as-synthesized
zeolite is typically belcow 30. Preferably, the boron
containing zeolite is ‘steamed to reduce the alpha value
to not mecre than 10, preferably not more than 5. Typical

steaming conditions are known and have been described in
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known in the art and have enn escrlbed in, for example,
United States patent Nos. 4 310 440, 4 440 871,
4 567 029, and 4 79%3 984. Aluminophcsphates have the
advantage of an intrinsically lower acidity as compared
with zeolites.

For the purposes of this specification reference to
aluminophosphates is to ke understood as reference to the
class of aluminophosphates, that is including metallo-
aluminophosphates, silico-aluminophosphates, metallo-
silico-aluminophosphates as well as non-metal substituted
aluminophosphates and silico-aluminophosphates.

Preferably, the molecular sieve has at least some
intrinsic acidity and therefore the aluminophosphate is
chosen from the group of metallo-~aluminophosphates,
wherein the further metal present in the framework of the
aluminophosphate is not a trivalent metal, silico-
aluminophosphates or metalle-silico-aluminophosphates. In
a particularly preferred embodiment the aluminophosphate
is a silico=-aluminophosphate.

In one embodiment, the process is preferably carried
out with a hydroisomerisation catalyst comprising an
aluminophosphate, iIn particular a silico-
aluminophosphaté, chcsen from the group of structure
types 11, 31 and 41, more preferably structure type 11.

Silico-aluminophosphates of structure types 11, 31 and 41
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4,02-3.89 m
3.85-3.82 m
3.84~3.81 m-s

m = 20-70

5 = 70-90

vs = 90-~100

wherein I/Ig * 100 is the relative intensity, where Ig is
the intensity of the strongest line, and d is the
interplanar spacing in angstroms corresponding to the
recorded lines. X-ray powder diffraction patterns can be
determined by standard techniques, using K-azlpha/doublet
copper radiation.

The silico-aluminophosphate is further characterised
by a P»0g to alumira molar ratio at the surface of 0.80
or less and a P»0Og to alumina ratio of the bulk of the
silico-aluminophosphate is 0.96 or greater, and the
silica to alumina mole ratio at the surface is greater
than in the bulk of the silico-aluminophosphate. This
silico-aluminophosphate is known in the art as SM-3.
Preparation of SM-3 has been disclosed in international
patent application No. WO 91/13132.

In yet another embodiment of the invention, the
isomerisation catalyst comprises an incrganic, non-
layered, porous, crystalline phase material as described
in international patent application No. WO 93/02161.

The hvdroiscmericsation catalyst typically comprises a

catalytically active metal having
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Groups VIb and VIII. Preferably, the hydroisomerisation

catalyst coemprises a Group VIII metal, in particular a
Group VIII ncble metal such as platinum and/or palladium.
Means for incorporating the metal into the catalyst
carrier, comprising a molecular sieve as described
hereinbefore, are well known to those skilled in the art
and have been described hereinbefore. The amount of noble
metal is typically in the range of from 0.5 to 5% by
welght of the total catalyst, preferably in the range of
from 0.5 to 2% by weight.

In the hydroiscmerisation stage of this process, the
waxy raffinate is contacted with hydrogen in the presence
of a catalyst as described hereinabove at elevated
temperature and pressure. Typically, the temperatures
necessary to yield the lubricating base o0il will lie in
the range of from 175 to 380 °C, preferably from 200 to
350 °C. The pressure typically applied ranges from 10 to
250 bars, more preferably from 25 to 250 bars. The waxy
raffinate may be provided at a weight hourly space
velocity of from 0.1 to 20 kg/l/hr, preferably from 0.1
to 5 kg/l/hr.

The finished lubricating base oil preferably has a
pour point of less than -15 °C, more preferably less than
-20 °C and a VI of more than 135, preferably more than
140. Preferably, it should not be necessary to treat the
hydrogenated hydroconverted hydroisomerised lubricating
base 0il with an additional pour peint reducing
treatment. However, it may be desired to isomerise the
waxy raffinate to an intermediate pour point and solvent

dewax the iscmerised waxy raffinate to the final pour

point.
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1. A process for the preparation of lubricating base
oils comprising subjecting a waxy raffinate to a pour
point reducing treatment, and recovering a lubricating
base 0il therefrom, which waxy raffinate has been
prepared by contacting a hydrocarbor product with
hydrogen in the presence of a hydroconversion catalyst,
comprising a catalytically active metal having
hydrogenation/dehydrogenation activity supported on a
refractory oxide carrier, under conditions such that
hydrocracking and hydroirsomerisation of the hydrocarbon
product occur to yield the waxy raffinate, wherein the
hydrocarbon product has been prepared by:

(a) contacting a mixture of carbon monoxide and hydrogen
with a hydrocarbon synthesis catalyst at elevated
temperature and pressure to prepare a substantially
paraffinic hydrocarbon wax; and

(b) contacting the hydrocarbon wax so-obtained with
hydrogen in the presence of a hydrogenation catalyst at a
temperature of between 100 and 300 °C and under
conditions such that the percent weight fraction of the
feed boiling above 370 °C which is converted to a
fraction boiling below 370 °C is belecw 10% to yield the
hydrocarbon product.

2. A process as claimed in claim 1, characterised in
that the mixture of carbon monoxide and hydrogen
contacting the catalyst in step (a) has a hydrogen/carbon
monoride ration of less than 2.5, preferably less than

1.75, more preferably of from 0.4 to 1.5
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rocess aimed g% ary preceding claim,

5. PR process as claimed in any preceding claiwm,
characterised in that the hydrocarbon synthesis catalyst

S
in step (a) comprises as a promoter an oxide of a metal
selected from Group IVB of the Periocdic Table of the
E_ements, preferably titanium or zirccnium.

L process as claimed in any preceding claim,

[0

characterised in that the mixture of carpbon moncxide and
hydrogen is contacted with the catalyst in step (a) at a
temperature of from 175 to 250 °C.

7. A process as claimed in any preceding claim,
characterised in that the mixture of carbon monoxide and
hvdrogen is contactecd with the catalyst in step (a) &t a
pressure of frem 12 to 50 bars.

A process as claimed in any preceaing claim,

a0

characterised in that the hydrocenation catalyst of
step (b) comprises mclybdenum, tungsten, cobalt, nickel,

nium, iridium, osmium, platinum or palladium as a

9. & process as claimed in any preceding claim,
characterised in that the hydrogeration catalyst ol
step (b) comprises a carrier, prelierably selected from

s>lica, alumina, silica-alumina, titania, Zirconia and

Pas SRS R B )
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"10% & ()13 88Ktacted with the hydrogenation catalyst at a
pressure of from 10 to 50 bars.
12. A process as claimed in any preceding claim,
characterised In that in step (b) hydrogen is orovided at

a gas hourly space velocity of from 100 to 10000 N1/1/hr,

13. A process as claimed in any preceding claim,

h cterised in that in step (b) the percent weight

is
fraction of the fead boiling above 370 °C which is

Q3
=
[0}

O

converted to a fracticn boiling below 370 °C is below 5%.
14. A process as claimed in any preceding claim,
characterised in that the hyaroconversion catalyst
comprises molybdenum, tungsten, cobalt, nickel,
ruthenium, iridium, osmium, piatinum or palladium as a
catalytically active metal, preferably one or more of

nickel, platinum ard palladium.

(=N

15. A process as claimed in any preceding clzim,

characterised in that the hydroconversion catalyst

comprises a carrier, preferakbly selected from silica,

alumina, silica-alumine, titania, zirconia and mixtures
1

t
-
1
r
ot
J

ne hydrocorversion catalyst comprises a halogen-

L

containing carrier.
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ed in that the hydrocarbon product Is
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centacted with the hydreconversion catalyst at a pressure

from 10 to 250 bars, preferably from 25 to 250 bars.
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A process &s craimed in any prececing claim,

[
O

charactsrised in theat in the hvdroconversion step
hydrocen is provided &t a gas hourly space velccity of

from 100 to 10000 WN1/1/nr, preferably from 500 to

20. A process &s clzimed in any preceding claim,
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thet in the hydrcconversion step the
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f the feed boiling above 370 °C
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which is converted to a fraction boiling below 370 °C is
at least 20%.

21. A process &s claimed in any preceding claim,
characterised in that the pour point reducing treatment
compbrises contacting the waxy reffinate with hyvdrogen in
the presence of a hydroiscmerisation catalyst.

22. PR process as claimed in claim 21, characterzsed in

that the hvdroisomerisatiorn catalyst comprises a

ieve and the catalyst has an alpha valive below
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tha*“ the mo ;
a silica/alumina molar ratio cf at least 10
24 A process as claimed In claims ZI or 23,
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29. A process &s claimed in any one of the preceding
laims, characterised in that the pour point

c
treatment comprises a solvent dewaxing treatment or a

catalytic dewaxing trezimsnt.



