ALNRES - AT

TS 5531-PROCESS FOR PRODUCI NG LUBRI CATI NG BASE O LS The present invention
relates to a process for producing lubricating base oils from
Fi scher-Tropsch waxes, and in particular lubricating base oils haV|ng a .

viscesity index (VI) of at |least 150. Processes for produci
having VI's above 150 from Fi scher - Tropch waxes are known
i nstance, in EP-A-0,515, 256 a process for

ng base oils
in the art. For

produci ng such base oils is

di scl osed, said process conprising the steps of: (a) contactingg$hgﬁll
synthetic or Fischer-Tropsch wax with hydrogen in the presence

al um na- based hydroconversion catal yst; (b) contacting the effluent of step

(a) with a hydro- |SpRBEESSiFOR PROBUYSNGCLUBRIEADENG BREE!

¥rLg specific

zeolite Y and a hydrogenati on conmponent; (c) separating-the effluent of
step (b) into at least one lighter fraction and a heavy fraction; and (d)

gewaxi ng t?ﬁ heam?rpﬁéémtw%bwldﬁeil-diageé h@obﬂsﬁrQééséngoé wax
raction. is wax _frac e part ot al recycled to

hydr o- |soner|%53 ﬁlggeiu?ﬁigg¥ﬁ@gﬁ$§%ﬂ ¥ g? %Egﬂ §°§§%a%5epfﬁ8 feed in
t he wor ki ng ewaxe$esand Eﬁtpattfnﬁl&ﬁGlhbslaabxngdbbseIongsrhagéng a

(differencely%g§@§ %g r%ﬁegor¢i Qé@tl?QQtlg 5 Gt b0|I|ng point is as

hi gh as 249 [err at a [arge vari ety of

paraffinic

3

nol ecul es is pres&Ff? C¢$ﬁ%%J@PV%9¢°¢EE@@% b%%ep¢b%%n%ﬁvbmgsﬁéhslabgﬁevarlety
of different maﬂmlmmwﬁutﬁ@pséﬁ Whkdés berdekNowhf {hcthe hecheebyet he

Speci {1 oatl one, a%.1c9ar ie YoLe(i 11y hen, The base pbls prgduced sha d ve

base 011s is disclosed, sald_process comprising the steps

of:

(a) contacting the synthetic or Fischer-Tropsch wax with

hydrogen in the presence of an alumina-based
hydroconversion catalyst; '

(b) contacting the effluent of step (a) with a hydro-
- isomerisation catalyst comprising a matrix, a specific

zeolite Y and a hydrogenation component;

(c) separating the effluent of_step'(b) into at least one

lighter fraction and a heavy fraction; and

(d) dewaxing the heavy fraction thereby yielding the base

oil and a wax fraction. This wax ffaction may be partly
or totally recycled to hydro—isomeiisation step (b).
The Fischer-Tropsch wax used as the feed in the working
- examples of EP-A-0,515,256 has a-bfdad boiling range
(difference between 90 %wt b0111ng point and 10 %wt

boiling pOLnt is as high as 249 94

large variety of paraffinic molg;

hich implies that a
1lés is present in said

wax. Due to the presence of such large variety of

different paraffinié molecules, i;;will be very difficult

to meet the specifications as regard
base o0ils produced should be uss
oils.

- volatility when the
lubricating base



~2- In US-A-4 943,672 a process is disclosed for producing lubricating base
oils having a VI of at |least 130 from Fi scher-Tropsch waxes, in which
process the wax is first hydrotreated under severe conditions, t hen t he
hydraetreated wax i s hydro-isonerised by contacting it wwth a fluorided

G oup VIII (noble} netal-on-alum na catal yst, subsequently the effl uent
fromthe hydro- isonerisation step is fractionated to produce a lubricating
oil fraction and Imrta$+y—4h9<ssj@rbz|a;e;brd5i@e@sllér@m¢wsecs flenaxed to

‘produce the d base nverted vered_in the
Plnal demaX|H§E$§ %ﬁb{%§@$ %?%Zb?% t%é @?%ln%oﬁerls # ﬁ g?%ﬁt The

Fi scher - TropsthmﬁROMSEUSGh©n+TKQﬁs@hhwqmeaolimnghmeh p5®neQS|theswahe
intention to [ t [ pr esent
in the wax tH%?nﬁgéé%.%z&%ﬁﬁéf%ﬁﬁﬁt&%%%€e£§€%5$g%§£& err n@ﬁgﬁ Eli'lExarrpIe
of US- 4, 943, 67230 1TeRfRq -Wak phe hy@xe T ssemerised chy vaen "E‘éﬂ-ﬂﬁdlﬁs t he 370

[err]C+ fr actwmhfam&&el&éét@fé@;s i epr of (Roblérhrécdl opschlanihlesi s
product. Accor di eedstocks are rglatlvely hi gh

Waxes
Dor 1 g wax o AEATYAE o BSSRERt TF P8 EE LieRS Forn ot RecoySrar|  Due to
t he broad bouisamprfsqmu@mds¢5ptisnﬁtaév;dweté@ tdeptad@es heavy tai

: _
P appl i od- apiElearlify SECLLANA LN B BN IS EBESRAR BLEN: oot
fraction (b0|ﬁ¢a©t3£fé¢ow mﬂileed]@) mdm% teaviesired akubohcabbngi ng
above 538 [ergddd &pmr&ﬁ@oﬁv&lf@m%@ﬁss@lcmré@ pﬁd@ﬁetelﬂmaa@waxih al

base oil product having acceptable volatility properties. In US-A-5, 059, 299

a process forSTRRJMRY ke | TRFTSERT P beke BYREC HhSPTRF B3 Lof %PePea§F3130
and a pour pmﬁeﬁr-'ﬁﬁoéﬁm]@ﬂruémhéﬁmﬂwxd higwisbd b1 dhgekaged, in

whi ch slnce it is the intention to convert in the severe
hydretreating step that material present in the wax that
has'a_boiling point above about 565 °C. In the Example of
ﬁs-4-943 672 a Fischer-Tropsch wax is used which was
obtalned as the 370 °C+ fraction from the dlstlllatlon of
a Flscher -Tropsch synthesis product. Accordlngly, the
waxes used as the feedstocks are relatively high boiling
Waxeé having a broad boiling ranggiand a large heavy
tail. Due to the breoad boiling range and particularly due
to the large heavy tail present in the wax, the
fractionation after the hydroisomefisation step, or -if
applied- after the hydrofinishing step, should remove
both the lightest fraction (boiling below 338 °C) and the
heaviest fraction (boiling above 538 °C) from the
hydrqPrbcessed wax in order to obﬁéin a final base oil
pioduct having acceptable volatilféy properties.

" In US-A- 5,059,299 a process for producing lubricating
base oils having a VI of at least. 130 and a pour point of
-21 °C or lower from waxy feeds lS dlsclosed in which
process the waxy feed -after an optlonal hydrotreating
step- ig first isomerised in an ;sgmerlsatlon zone at a
pfedefined level of conversion, tﬁéftotal product of the



process the waxy feed -after an optional hydrotreating step- is first

I sonerised in an isonerisation zone at a predefined |evel of conversion,
the total product of the °~ -3- isonerisation zone is then fractionated
yielding a |ube fraction boiling in the luboil range (i.e. above 330 [err]C
and preferably above 370 [err]C) and thisylube fraction is finally sol vent
dewaxed to yield the desired lubricating base oil and unconverted wax. This

?Eco?ve& ted V@ébtﬂ@ﬁ’i@ﬁifﬁyz?&&é‘ %@ éﬁ@niF;ﬁﬁa@Eh ié@é&@@ Qélﬁdif[@eaw@ﬁbesleg gs
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I SCI 0Sed. . =l er-JJropscn wax Se LN e O Wan IS a
hi gh boi I i ng aiﬁ%iﬁﬁl‘ée BISRYRAT -"b?o?é’deg%ia‘fr%gd?%hﬁ ‘,yS\'Aﬁ)P’c’ﬁ?agénﬁas

al ready been lsase edi hbané, unesavested ware. UEsbs oumcpnoeuted hwakngay be
unaccept abl e ¥olatidd 1o PLRPE] SdfiSri JAE: b3 PB4 ?af%é’%&t@éégt a¥Sefe

sui tably conprises a hydrogenat| ng conponent on a halogenated refractory
oxi de suppor tfeqdanpy Perd Y REAF IS 1WEX FFAR| DsBESEReBeTHPREFAUM on

fluorided al Wrdesd dH0EGNA NS N | ST adK widk OIPSEDTeDEEF O 2 SAeWAKLREOTY 1N

ey 1 eSPeCt S dBELe 1, Skl FeSmdolo gL selion 20 LoprOYEEIL, The
the present iTeepgchrwaxes to pz ovsefuh g8 cxefsed oin priepaprogesase oils
A 9s o Al eas 60 AR FaEls Pl SRR TR
only the |igtH%®rA-5,059,299 is a high boiling wax having a relatively
| broad boiling range, which, as has already been stated
above, results in the base o0il product having
unacceptable volatility propertiés. The isomerisation
catalyst used suitably comprises a hydrogenating
component on a halogenated refractory oxide support. The
preférred catalyst is disclosed to be platinum on
fluorided alumina. _
. Although the prior art processes perform satisfactory
in many respects, there is still room for optimisation
and improvement. The present invention aims to provide
such improved process. More specifically, the present
invention aims to provide a process for preparing base
oils having a VI of at least 150 from a Fischer-Tropsch
wax, which process involves a siﬁgle hydroprocessing
stage and a fractionation stage, wherein only the lighter
components need to be removed from the hydroprocessed
- effluent. Furthermore, it is an object of the present
invention to provide base oils having excellent
properties, particularly in terms. of VI and volatility,
at commercially attractive yields. .
It has been found that these objects can be
effectively achieved by using as thé_feed a specific
Fischer-Tropsch wax having a relatively narrow boiling



conponents need to be renoved fromthe hydroprocessed effluent.

Furthernore, it is an object of the present i-nvention to provide base oils
havi ng excel |l ent. properties, particularly in ternms of VI and volatility, at
coomercially attractive yields. It has been found that these objects can be
effectively achieved by using as the feed4a-specific Fischer-Tropsch wax
having a relatively narrow boiling -4- range and neeting certain

requi renent s zange and weaybnyi cgrpaint reduivedengsyasthe present invention

relates to a g $PihQ  pbhgL Preparation of lubricating base oils having a
VI of at |east @%% ?%o % %ﬁscher-Tropsch wax feed, which process conprises

the steps of: (a)ReePERERFHY, t Hle PERFRRL TiRYRRRLOB X ERESS| €A @

hydr oconver sigrogass! §6t tREeprEySFLEOEN 681 Do FOBLE 1hgNBasébdigspar ating
t he hydroconverted eff Ilned in s%gg (a)_into at_| east one |lighter
P Fh

| ueng obt
fracti on and QFY%%@yafvgc? oAt &R c350e BERRLVITPPSCRi 8%t 0 yi el d
t he base oil  fedds eirhithepfosehercdmppisés Wwake f segpdasfa congeal i ng poi nt
of at least 5 err].C [ Li e th e difference
bet ween t he an%@ééééégﬁﬁﬁgS%?%?ﬁg%ggéﬁéfgﬁﬁggg Yéﬁ?#%%gp%?%ﬁ &
(T[ err]-T[ er rhydiceconvensicangatalyst onndert bydsocryef€iomhe
Fi scher - Tr opsedhabxidssd as the feed for the present process, is obtained
via the wel | -known Fi scher- Tropsch hydrocarbon sgnthesis process, In

general, such'® IERATAL LS I RIrdrRrPRYE LA IRSE LusRlt PRER1REE 1n

step (a) into at least one lighter fraction and a heavy
fraction, and
(c) dewaxing the heavy fraction to yield the base oil,
wherein the Fischer-Tropsch wax feed has a congealing
point of at least 50 °C and has such boiling range that
the difference between the 90 %wt boiling point and the
10 %wt boiling point (Tgo-T10) is in the range of from 40
to 150 °C.
- The Fischer-Tropsch wax used as the feed for the

present process, is obtained via the well-known Fischer-

- Tropsch hydrocarbon synthesis process. In general, such
Fischer-Tropsch hydrocarbon synthesis involves the
preparation of hydrocarbons from a mixture of carbon
monoxide and hydrogen at elevated temperature and
pressure in the presence of a suitable catalyst. The
Fischer-Tropsch catalyst normally is selective for
preparing paraffinic molecules, mostly straight-chain
paraffins; and the product from a Eischer-Tropsch

: synthesisureaction therefore usualiy is a mixture of a
large variety of paraffinic molecules. Those hydrocarbons
that are gaseous or liquid at roo@;temperature are _
recovered separately, for instancefés fuel gas (Cg-),
solvent feedstocks and detergent feédstocks (up to Cy179).
The more heavy paraffins (Cyg+) are recovered as one or
more wax fractions, commonly referféd to as Fischer-



preparation of hydrocarbons froma m xture of carbon nonoxi de and hydrogen
at el'evated tenperature and pressure in the presence of a suitable

catal yst. The Fischer-Tropsch catalyst normally is selective for preparing
par affinic nol ecul es, nostly straight-chain paraffins, and the product from
a Fischer-Tropsch synthe5|s reaction theéefore usually is a mxture of a -
| arge variety of paraffinic nolecules ose hydrocarbons that are gaseous

or liquid at TEQPQI:BG (ggtyrgegggneﬁ EYSrﬁgézgg"i” atf%lry’thgs,[ 6%%85@1(& -

fuel gas (C[err vent S an tergent fee (up to
derr]). Thetﬁﬁrgrﬁéaw pAVERFiAS PRLEr ENepeaFd sebegvdirapssl oxast nore

wax fractiongreCQeeBOlLY acetaer €del) @RiEhSRBEE- the aFolepRyioMed es) or
synt hetic wa For the gg;gose of the Bresaﬁpéﬁnventlon onl y. t hose

X
Fi scher - Tropgéﬂu REENLSe W PSBECFhECr B 198 ANEE enent i oned

requi r ement scangbaildagepbinha.t heir boiling range and congeal i ng point.

Whin Che 11 Uiy dREhNEdoNELRLDDChOE EnoB RLELERALFLICC L, TSR X f eeds

are those having a congea [err] C,
pref erably fFéﬁcbgrrargpecpewarcfaﬁdsoarsuchogguhawgngamg@qngﬂakuug

Tlerr]- T[errbokﬁt'EntEﬁeréaﬁieoBffEQHh5§5teol§g0[ebr]Sré@@%ﬂ%ﬂ?f¥¥3ﬁ
Tropsch waxes nel t el ow T00 [err]C, suitably have a Kkinematic viscosity

at 100 [err]ﬁp(gRlééa of and/exrseughnheiding, pBISHERASERE T @ T 12
m/ s, nore mseinrahbyrhﬁgueeﬁ ﬂramdsdotanﬁbs ofhogholses #igichBropsch waxes

B L T L
t he range ofkingmaglpov13c031ty at 100 °C (Vk100) of at least

3 mm2/s, preferably between 3 and 12 mm2/s, more

preferably between 4 and 10 mmz/Sg:Those Fischer-Tropsch

waxes melting above 100 °C suitabLj'have a kinematic

viscosity at a temperature T, whiqh'is 10 to 20 °C higher

than their melting point, in the range of from 8 to

15 mm2/s, preferably from 9 to 14 mm2/s.

The hydroconversion catalyst used in step (a) may in
principle be any catalyst known 1n the art to be suitable
for isomerising paraffinic molecules In general,
suitable hydroconversion catalysts;are those comprising a
hydrogenation component supported-b@ a refractory oxide
carrier, such as amorphous silicasglumina, alumina,
fluorided alumina, molecular sieves (zeolites) or
mixtures of two or more of these. Qﬁe type of preferred
catalysts to be applied in the hydggconversion step in
accordance with the present invention are hydroconversion
catalysts comprising platinum and/éf:palladium as the
hydrogenation component. A very mué@,preferred
hydroconversion catalyst comprises;“

olatinum and palladium
supported on an amorphous silica-aiﬁﬁina (ASA) carrier.
The platinum and/or palladium is s@i@ably present in an
amount of from 0.1 to 5.0% by weig; 

t,: more suitably from
0.2 to 2.0% by weight, calculated aéfelement and based on



15 nﬁﬁﬁ%, preferably from9 to 14 mmjerr]/s. The hydroconversion catal yst
used’in:istep (a) may in principle be any catalyst known in the art to be
sui table for isonerising paraffinic nolecules. In general, suitable
hydreconversi on catal ysts are those conprising a hydrogenati on conponent
supported on a refractory oxide carrier, guch as anorphous silica-alum na,
alumna;: fluorided alum na, nolecular sieves (zeolites) or mxtures of two
or nore:of theseal Geighpeodfcpreier elf clobeh yStesént pechppwetghtn t he
hydr oconver si stepsipyaccordance Wih.the present_inyention are
ydr deonver o i8,of R EELALEAIE Sodd SRadIF PEEREM AL LAPR BoRLEe)
hydr ogenat i ormaypmparenvithinewideutimpr ef donedshidabpnyer $hoprheatahgst
conpri ses pl gt4 ng palladigm 0, |, pho i Liga-akum na
(ASA). chrrierct T 'E}l g e B Ly 8 B ory Eraholed g T
amount of froikable Boble petl o, APhreatalYals yare onfor 2instanos, by
vei gt eal Ul pieraeaclamolaasd/ dgsed B Er.fe0] b8l a4l dikngt oar i or.
othipresent, wei ratip 0 atihumto pa ium (cal cul ated as
ol ement ) oy SEHSABLS HROTE dbte brasa irataltate b sudh AT e EREREuR P  r om
.0.05 t0:10, rorélsoridddyaluditad CarEkempl @se odiscleabdd eimoblg. metal on ASA
- catal yst's ar forei » o osed, | A-94/ 10264 and EP- A-0,-582, 347.
Qt her - sui:t able%s nlgb? é@%%fgb%‘g‘gzﬁéé%g?%?%ﬁmh as platinumon a fluorided
al um na carrier, Aareechrd| tree o6 suitahie Aplowporosrsicn \Erralpe759. A

second type QfrsUHSD: CobhistDSORY E4S1 Dia SOt G SkSo@b SviBOREL £0TPr i Si ng at
| east .one G ou é/l Bb tail:, réaferabcli)/oéutggftgg r_zland/ ogném; bfgggg]oggd at
| east  ong preferably tungsten an olybdenum,

fon non-noble Group VIII metal, preferably nickel and/or
cobalt, as the hydrogenation component. Usually both
metals are present as oxides, sulphides or a combination
thereof. The Group VIB metal is éuitably present in an
amount of from 1 to 35% by weight; more suitably from 5

to 30% by weight, calculated as element and based on

total weight of catalyst. The non-noble Group VIII metal
is suitably present in an amount of from 1 to 25 %wt,
preferably 2 to 15 %wt, calculate&;as element and based

on total weight of carrier. A hydrdconversion catalyst of

this type which has been found particularly suitable is a.
catalyst comprising nickel and tungsten supported on
fluorided alumina. -

A third class of suitable hydroconversion catalysts
are those based on an intermediate .pore size zeolitic
material, suitably comprising at iéést one Group VIII
metal component, preferably Pt an&iof Pd, as the
hydrogenation component. Suitable:;eolitic materials,
then, include ZSM-5, ZSM-22, ZSM-23, ZSM-35, SSz-32,
ferrierite, zeolite beta, mordeni;é'énd gsilica-alumino-
phosphates, such as SAPO-11 and Ségbﬁ3l. Examples of
suitable hydroisomerisation catalYéﬁs are, for instance,
described in WO-A-92/01657. :




non-noble Group VIII nmetal, preferably nickel and/or cobalt, as the

hydr ogenati on conponent. Usually both metals are present as oxides,

sul phi des or a conbination thereof. The Goup VIB netal is suitably present
in an anount of from1 to 35% by weight, nore suitably from5 to 30% by

wei ght, calculated -as el ement and based on total weight of catalyst. The
non-noble Goup VIII netal is suitably present in an anpunt of froml to 25

%, preferably 2meo %ﬁ%n@ﬁw@%ﬁ%ﬁ@%pﬁ&h b@wt@@
wei ght of carrier ydr oconver,si on cat %Yé%-slré whi ch has been

found parti c@%& Ityh%ﬁﬁ tlﬁtﬂ"ﬁ’ it P aAHIGAR 1S@e PRngst en
support ed on dgetit itttk alsumuvbleﬁxddnd:d:lcarﬁﬁs m{ersuiiraktbhré]y@b@mmnegm on

catal ysts are those hased .on.an interne e oJLtic material,

sui tably corr;e):r |m§er¥gata“fr%sea”srf tg’he % aﬁ Or‘?g%fs corrp gn(gnté preferably Pt

and/ or Pd, a@ﬁ%ﬁg&ﬂnog@mmmm%r?@na\thymgezblsaml tpressuwre i s,

t hen, i ncl ud S fer t ite
%@g}agig;%\é 2@: nZ%M 33 %?\S‘S g%a it b1y 34 G\{Dé £00 g—%

beta, nordenite si |1 ca- um no- t'es, suc as SAPO- 11
SAPO 31. Exafpweight 7 qralm SOARE HORIGYs oWHSV )c dirnIBhe stange 9br

i nslt ange detsggdubeﬂ 1 &d@o“%l%ﬁSErefgra%lfﬁﬁliﬂw @Cd;;?hif ,bhorhn‘&r@j[ tions
applied in s ep a)_ are those known taq be sujta - someri sation
oper ati ons. &¢ dShdifs FrRgs o"'llhpe Zsr é{h(ﬂ

ratures in
t he range of gnecﬁex‘a}ﬂyc GUbad er,rgog, mr/écrge.r abI y 300 to 425 [err]C, a

hydr ogen parti al t%,i%%e(lﬁ jn th'%h é‘\]%%él S}:l{eﬁ%ﬁﬁ%c&ﬂ’*éﬂ%&' 25

to 200 bar, a weig y space Vv e‘range o
eff luent from step (a) 1s separated into at least one

lighter fraction and a heavy fraction. The effective
cutpoint of the heavy fraction is suitably in the range
of from 325 to 450 °C and even more suitably is in the
range of from 350 to 420 °C, particularly when the
lubricating base oils to be obtained are to be used in
engine oils. The effective cutpoint of the heavy fraction
is the temperature above which at least at least 85% by
weight and preferably at least 90% by weight, of the
hydrocarbons present in this heavy fraction has its
boiling point. Thié separation or fractionation can be
achieved by techniques known in the art, such as
atmospheric and vacuum distillation or vacuum flashing.
The heavy fraction obtained in step (b) is

subsequently subjected to a dewaxing treatment in step
(¢) to arrive at the desired pour point. The dewaxing
carried out in step (c¢) may in principle be carried out
via any known dewaxing process. Exéﬁples of suitable
dewaxing operations are the conventional solvent dewaxing
processes, particularly those wherein methylethylketone,
toluene or a mixture thereof is used as the dewaxing
solvent, and the catalytic dewaxing processes. Both types
of dewaxing operations are well knoWn in the art. The

" most commonly applied solvent dewaXing process is the



from0.1 to 10 kg/l/h, preferably 0.2 to 5 kg/l/h, and a gas rate in the
range of from 100 to 5,000 NI/kg, preferably 500 to 3,000 N/kg. In step
(b) of the present process the hydroconverted effluent fromstep (a) is
separated into at |east one lighter fraction and a heavy fraction. The
effective cutpoint of the heavy fraction gs-suitably in the range of from
325 to 450 [err]C and even nore suitably is in the range of from 350 to 420
[err] C, partimsdisyl yeuthe RdwordalbNER) | sl base dewaximg beowbé ai wheratr to

be used in e e, oi 4k ffectiv t f vy.fraction is the
tenperature a orge %hl%‘ss %]seltgéest&a“fa}%érgitggs%%rbg vé ﬂ%ﬁdllibreferabl y at

| east 90% by adigiturefwitte toderar t;zmalpmmerdewamm sg¢revgliyaction has
its boiling &Qiﬁlvéré"érascﬁ@ﬁ{g?‘téxﬁd‘ V& {dahds L0 Oy &Cglt‘%fﬁ?l?, on or

techni ques known 1.n th such ‘as at nospheriC an vacuum di s
vacuum f | ashibwpnched mﬁ#mlwm@b%m aqwekes hyWhiCBubsequent | y

subj fCt$ﬂ tgrﬁegbaymng itﬂﬂalaiéfﬁfﬁt timat eI (Elow Cpﬁd;ﬁéid@lé’é éflgtld@suséldpou[
poi n e de rried out in e ma |nC| |l e be ¢ ed ou
via any knowf V‘Vgéwa’g? %‘ RN ?Eﬁairﬂ?’g@g%%e Lﬁlxi“% %?)%ﬁﬁ? ons
are the convexﬁdmaﬁppsnipner&tejei@:axmg)rm&kﬂesona)arSumaIaIéydemeng,here| n
ToL Y1 ethy! Ky d) YA i ik o S ERlicd g UP et i flevax! N0

ta of S 0O e

sol vent, and t ytic dewaxi Img processes waxi ng
operations ar %?qanbm ane tHoss (compiel sing %%‘ﬁnﬁam EppeFEee sol vent

dewaxi Ng proGREE/ds dilBical it MHa gtdodeiBpas (ﬂ@i)og%&ﬁa/@mn dewaxi ng

route, wherein MEK is used as the dewaxinhg sol vent, poss in adnlxture

with tol uene CRERUSAG ¢ m% ‘bgrf@%ﬁ]r ts which main Y avou
isomerisation of linear or slightly branched
hydrocarbons, include catalysts comprising a
silicoaluminophosphate (SAPO), such as e.g. SAPO-11,
SAPO-31 and SAPO-41, ZSM-23 and SSZ-32. Another class of
suitable dewaxing catalysts for use in dewaxing step (c¢)
are those catalysts based on a molecular sieve having
pores with a diameter in the range of from 0.35 to
0.80 nm and containing covalently bound alumina moieties
in its framework, which molecular sieve has been modified
to reduce the mole percentage of alumina, suitably by a
surface dealumination treatment. This type of catalysts
and dewaxing operations wherein such catalysts are used,
are disclosed in European patent application
No. 95401379.3/ref. TS 5518) . Accordingly, a
particularly suitable class of dewax1ng catalysts
comprise a hydrogenation component supported on surface
deactivated molecular sieve and opc;onally a low acidity
refractory oxide binder material. The hydrogenation
component may -comprise at least one Group VIB metal
component {e.g. one or more of tungsten, molybdenum and
chromium) and/or at least one Group "'VIIT metal component
(e.g. one or more of palladium, platlnum, nickel and
cobalt). It has been found partlcularly preferred for the



rnvol ves cracking and/or isonmerising linear and slightly branched

par affini c hydrocarbon nol ecul es -which negatively influence the cold flow
properties of the base oil- in the presence of hydrogen and a dewaxi ng

cat alsyst under appropriate dewaxi ng conditions. Suitable dewaxing catal ysts
whi ch mainly favour cracking of paraffinig hydrocarbons are those
conprising ZSM5, ferrierite and/or silicalite and optionally a

hydr ogenat i on,coEpeLEsE - tﬁé‘;‘??é@én@flﬁé‘éﬁ‘k.’(éﬁst&héﬁﬁl 8pi 8l Y favour

I somerisation of linear, or branched_ hydr ocar bons, cl ude
catal ysts coHﬁW@%?%@n%Fk?Fl%%%P%%?%%pﬁ%@%ﬁbf%nqSE&%ilngﬂcﬂnQ OF g. SAPO 11,

SAPO- 31 and Qﬁﬂlaﬂdmrzsl\&aﬁtabﬂy%szesenwﬂ@taﬁraﬁbaﬁa ot subhabl.e dewaxi ng
ose_catal.y ased o

talysts f d t
ol ccut ar 51 Y0 bl e DA Be PR HRCH AR o LPRSEhc-ra/BRSBR PRORBSs 1o
0.80 nm and cmmighM|ug soppden; | . eoundd af ied mohecelaessiavet plhisamewor k,
whi ch | | | f
Al nar sut (R SOEHE BEIAPERT SRECInFE HOIAENEE LhGVER, EaBELaRTMEGe ©
catal ysts euuFYEﬁw&#%bl%®%raﬁﬂ%hsaﬂh%$%rﬁ %@@hséh%@a¥§t§:a@ﬁfﬁgééteare

XISC|SSEd|In R PDeA i HAt 25N - ?@D&ﬂ&aééfﬂlébsf8§4QH§7ﬁT@LE9£e,T?uéﬁlgk

ccordi ngly, icula l e class o Xxi ng ca sts conprise a
hydrogenatloﬁﬂﬂgﬁ%% é%%p€$ oe3R f abRe ¥ ¥BF¥B eﬁeﬁgFgﬁﬁPar si eve
and optionalI@efri@miae;dzsm-seém@cmtxuunasdehéredéraﬁatpreﬁérriﬁefor

hydr ogenati o I nponent
(e.g. one orQﬂﬁggagﬁsgung en, Sﬁé*é%%ﬁ%u%ﬁgﬁétfﬁﬁo #§r¥L§PHE£€ gast one
G oup VI nedwdtdohpopindey @temlﬁrlml@deflwl saiidihy pefraasteryni ckel
and cobalt). ditides Heen i@“@ﬁlﬂ@é}'Eﬂfééﬁiapféiééﬁfémfaiokﬂﬁe,

germanium dioxide, boria and mixtures of two or more of
these with silica being most preférred. The weight ratio
of surface deactivated molecular sieve to binder may
range from 10/90 to 100/0.

The slack wax obtained in the dewaxing treatment of
step (c) is suitably recycled, i.e. all or part of this
slack wax is routed back to the hydroconversion step (a),
most conveniently by blending it with the fresh Fisher-
Tropsch wax feed. In this way the £inal yield of
lubricating base oil can be maximised.

The lubricating base oils 6bt§ined by the process
according to the present invention can be used in a
variety of oils. For instance, théée lubricating base
oils obtained from Fischer- Tropsch waxes having a Tgq
between about 400 and 500 °C are very useful in
electrical oils, transformer oils: 9nd refrigerator oils.
Those base oils obtained from Fischer-Tropsch waxes
having a Tgg above 450 °C, suitably between 450 and
575 °C, are very useful as lubricgéing base oils used for
the more sophisticated lubricantszﬁ' for
instance, automotive engines.




=9- purpose of the present invention to enploy a hydrogenation conponent
conprising platinumand/or palladium suitably present in an anount of from
0.2 to 3.0% by weight (calculated as el ement and based on total weight of
support, i.e. nodified nolecular sieve plus optional binder). Suitable

mol ecul ar sieves include MFlI- type zeolites,-such as ZSM5 and silicalite,
offretite, ferrierite, ZSM 35 and zeolites of the MIT-type, such as ZSM 23
and SSZ-32. O th&‘skm Mvterﬂ\iIEBnt )ipenbeolfhm,erf dllivertirtared 8y Sand i xtures

t hereof are p 0%21(?{ wq_.%%u%f g%ﬁ g{# thrévggdé)en éf g esent

at all, swta e bin a FHRCTdE S50W AT ory OXI “es
such as silicanventieom &0 ttll"t@ﬂ?l @meml(f)md@mb@dnmtmn di oxi de, boria and
m xt ures of twe of these with silica being nost preferred. The
wei ght ratio of sur ace deacti vat ed nol ecul.ar sieve to binder may ran
from 10/ 90 to 100POFIFcEen-FXRPRER YBKaNA¥ANE, thfe PYSRENISS Adatlidhe %of

Et epk) (c) Ih S ﬁugt galbil & GZC)%Jsed:onlta(&tew Wwigh laanfuu@frlualds bﬁlm@qmﬁma s rout eﬂ
ack to the roon ep.(a t C n|e|;|t y in |tW|t
the fresh Fi sh&F2 @1%\/\&53'% @é‘d 5?11?%’”5 %yit %51) q&l %

| ubricating base::ull Iwec.gtht'i:)@fmmee'dl athe. Itahsplecralturg l@ésé’:&dl I°§2,olat ai ned
by the proces | th t Alen t C 4l VaJi ety
~of oils. For ﬁxat%% el %%hzl(t):ggl g)gg%%g?lgngf ggg Ib%I%s 0 tal ne ro%gg’l/&H

Fi scher-Tr opséﬁdv\éxgéshé‘\ﬁtﬁg of 1800 Ngéﬂcﬁeeﬁ'hﬁbélftﬂwtaﬂ@%oo [err]C are

very useful igrabesbhiatald @nds che 398 @CIREr@icks oand obefalingdy itora 0i | s.
o ferry e Osuied Bea B By bR LR PaoRa PretiER BBl R **ve
| ubricati ng bssbseguenttdgd sbdwvent dewaxed using MEK/toluene at -20 °C.

The resulting base oil had a VI of 165, a pour point of

-15 °C, a kinematic viscosity at 100 °C (Vk100) of

4.95 mm2/s and a Noack volatility (as determined by

CEC-L-40-T87) of 8.3% by weight. Total yield of

lubricating base oil amounted up to 41% by weight based

on Fischer-Tropsch wax feed. |

TABLE I Properties of .Fischer-']':‘ropsch wax
T1g0 (°C) 432
Tgg (°C) 482
Tgq (°C) 527
Tgg-T1o (°C) 95
CPt (°C) 69
Vk100 (mm2/s) 5.67
Example 2

The same Fischer-Tropsch wax as used in Example 1 was
contacted with a PtPd/ASA (0.3 $wt.Pt, 1 3wt Pd, ASA:
silica/alumina molar ratio is 55/45) catalyst at a
temperature of 332 °C, whilst the éther conditions were -
the same as applied in Example 1.'fhe effluent was
fractionated and the 390 °C+ fraction (obtained at a



the nore sophisticated lubricants required in, for instance, autonotive
engi ries. - 10 - The invention is now further "illustrated by the
foll owi ng exanples without restricting the scope of the invention to these
speci:fic enbodi nents. Exanple 1 A Fischer-Tropsch wax having the properties
as listed in Table | was contacted mﬁth_aﬁilyorided Ni Wal um na catal yst
(5.0 9t N, 23.1 @Mﬁ W 4.6 % F, all ed. on total.meight of carrier)

t t t 8 \ t f bar,
TSV of i kol FRLEgEa 38, 3% b, w81 B BASREP R e ol BERLUSAY) A8 Dar. @
fracti onated SHESeAvesy Y[épﬂygmtfﬂGWﬁK§d @@bﬂg NEX /&0 lyepeclad 09087C896by

wei ght based @Ret QIe%'ulEfJ.BbUB%E W33 pdBSadyanbley 1%@' V%mpo@ﬁ"‘??ﬁ ugng
MEK/ t ol uene at -2Q [err The resuylting base oil had a Vi 165, a pour

point of -15 [&PrfEs & LP‘H@W&FFE VF~§€8§|1FY at 188 & (VELOM168) of 4.95
: nnglﬁ an$ a aneb g&ﬁgb:hgﬁya(n&a&ﬁtebmaﬁ@dlby GEC734%0b§8Z§??hgﬂ 3%)bK
wei ght. Tota el.d_of -l.ubri ase nted u t
based on FISCEé# rX ?&ﬁ ﬂéx F% ga$A§EEnge oL rSESPFESQP g %g@?g@
Fi scher - Tr opswkighk bpesd]o@[&nspﬁpr Tropsch wax3Zegdsrr] ([err]()

482 T[err] ([ 527 T[err] T[err]([err]CD
([err] O Vk1Q0 err /si 67 Exanple 2. The sane
Fi scher - Tropsch mﬁ?ea3r8§ééuFﬁ aBpREP ewaswas repeated except that

the 390 °C+ fraction obtained was catalytically dewaxed
instead of solvent dewaxed. Catalytic dewaxing was
carried out by passing said 390 °C+ fraction over a
dewaxing catalyst comprising 0.7% by weight of Pt on
silica-bound surface dealuminated 2ZSM-23 (70 %wt surface
dealuminated 2ZSM-23, 30 %wt silica; surface dealumination
carried out according to the method disclosed in U.S.
Patent No. 5,157,191 using ammonium hexafluorosilicate)
at a temperature of 310 °C, a hydrogen partial pressure
of 40 bar, a WHSV of 1 kg/l/h and a gas rate of
693 N1l/kg. |

The resulting base oil had a VI of 151, a pour point
of -27 °C, a kinematic viscosity at 100 °C (Vk100) of’
4.96 mm2/s and a Noack volatilitylﬁas determined by CEC-
L-40-T87) of 8.8% by weight. Total yield of lubricating
base o0il amounted up to 62.4% by welght based on Fischer-
Tropsch wax feed. ’



contacLed~mLLh_§_E;Pd/ASA (0.3 %, Pt, 1 9% Pd, ASA: silical/alumna nolar
rati @ is 55/45) cataryst—at a tenperature of 332 [err]C whilst the other
condlti ﬂﬂﬂﬂﬂ w ‘as applied in Exanple 1. The effluent was

fract '"” ﬂm [err]C+ fraction (obtained at a yield of 88. 3%
by wei ght+" asbd *Bn & otal ef fl uent) was -sybsequent|y sol vent dewaxed using

MEK/ t ol uene at - 20 [err]C. The resulting base oil had a VI of 167, a pour
point of -15 [err]C, a kinematic viscosity at 100 [err]C (Vk100?3055§386
u

m/s and a Noack volatility of 7.4% by weight. Total yield of ricating
base oil amounted up to 39% by wei ght based on Fi scher-Tropsch wax feed.
Exanpl e The procedure of Exanple 2 vasprxpeates except that the 390 [err] C+

fracti on obtained was catal ytically dewaxed instead of sol vent dewaxed.
Catal ytic dewaxi ng was carried out by passing said 390 [err]C+ fraction
over a dewaxihg cEtedsss TonprheipwephrEesign vef gluboic@#ing sase caibsund

surface deal yyg e@%&idazﬁ/*g@ 4¢ 01 Le 5184 afforieR! ﬂééﬁé??ﬁ?%tﬁog %I scl osed

silica; surfac | um nation carri ed out accor Ing to
in U S Patenfee®. Which ROACRST rRPERRLFEANT IR XEFPROroEt 1icate) at a

tenperature Ofaﬁ]@orﬁ@éé&ﬁa &W@%Mféﬁéct@rm&@e@fwﬂ%bﬂr a WHSV of
1 kg/l/h and a gas rate of 693 N Th ting base,oil had a VI of
151, a pour JOIEROGFRY %smrﬁta@% AT SYRLRERTEE 1800 er ] C
(Vk100) of 4 .&fndifiomg/s and a Noack volatility (as determ ned by CEC
0D Ll e sl iagg il s
© step ) into at least one llghter fraction and a heavy
fraction,
(c) dewaxlng the heavy fraction to yield the base oil,
wherein the Fischer-Tropsch wax feed has a congealing
peint of at least 50 °C and has such boiling range that
the difference between the 90 %wt boliling point and the
10 %wt boiling point (Tgg-T1g) is in the range of from 40
to 150 °C.
2. Process according to claim 1, wherein Tgg-T1g is in
the range of from S0 to 130 °C.
3. Process according to claim 1 or 2, wherein the
Fischer-Tropsch wax feed has a congealing point in the
range of from 55 to 150 °C, preferably from 60 to 120 °C.
4. Process according to any one of the preceding claims,
wherein the hydroconversion catalyst comprises a
hydrogenation.component supported on a refractory oxide
carrier. '
5. Process according to claim 4, Qherein the
hydroconversion catalyst comprises platinum and/or
palladium as the hydrogenation component.
6. Process according to-claim 5, wherein the
hydrocénversion catalyst comprises platinum and palladium
supported on an amorphous silica-alumina carrier.



s 1 Process for the preparation of lubricating base oils
haV| rTg !]mu@l!“m@}&m 150 froma Fischer-Tropsch wax feed, which process
conprl (a) contacting the Fischer-Tropsch wax feed with a
hydreconverS|0n catalyst ‘under hydroconversion conditions, (b) separating
t he hydroconverted effluent obtained in LEP, (a) into at Ieast one lighter
fraction and a: heavy fraction, and (c) demaX|ng the heavy fraction to yield

the pase oil 7 Whepebe QeaEeéﬁ&ga?Téapéfng [ GRdz0an . apgongeal i ng poi nt

of at | east 50 0 and has suc range fhat the difference between
t he 90 % bth¢ﬁ©C96VﬂFshﬁB Fﬁ%aiﬁs@MF°BEFFPﬁ§ ﬁ&lﬁ?aéF[QPP]GTFEPrFFBls in

the range of héoars f@fééabi rt&ﬁgseenPraﬁasataQeaedlaﬁetﬁoaLabﬁué

wherein T - 1 A
e ort e o Fars T orselal 1arARERaBLy hotkaY, | 8ot Bl Bk GyeRar TR0
congeal i ng pocarponente range of from55 to 150 [err]C, preferably from 60

Lo 120 [err] Gy 4. p?&Q&S&%é‘SSP@f{:@%& YoRLCo 8 ﬁhg 8% ﬁgc‘iﬁlng‘;

wherei n the hydroconversi on ca rrsés-a onént
supported on wheeexactbeyheavnefcactien is. Obtagesé aecstepngb@oaelann14

wherein the h¥€£@8@ﬂ¥éréte?oﬁﬁéaiﬂséhéOEHﬁgéeéfpkébh”§§baE6/Qbopab|ad'U”1as
t he hydrogenat i:on_conponen Process accor |ngpto cl ai erein the

hydr oconver sidn cBYAFF3F RCHPFAERS P ANKURRENEED Faﬂrﬁﬁﬁgkng aims,

wherein the dewaxing in step (¢) is carried out by
solvent dewaxing.

10Z Process according to any one of claims 1 to 8,
whereln the dewaxing in step (c) is carried out by
caﬁalyt ic dewaxing.
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supported on'an anorphous silica-alunipa carrier. - 13 - 7. Process
according to claim4, wherein the hydroconversion catalyst conprises at

I east oné” G oup V1B met al , preferably tungsten, and at | east one non-noble
Group VI netal, preferably ni ckel, ‘as the hydrogenation conponent. 8.
Process accordlng to any ene of the preceding clains, wherein the heavy
fraction is obtained in step (b) at an effective cutpoint in the range of
from350 to 420 [err]C. 9. -Process according.to any one of theTgr&sadi ng
clains, wherein the dewaxing in step (c) is cafried out by sol vent
demaX|ng 10. Process according to any one of clains 1 to 8, wherein the

dewaxi ng in step (c) is carried ouA.BySdﬁﬂ&h&LﬂcIdemaX|ng

' PROCESS FOR PRODUCING LUBRICATING BASE OILS

Process for the preparatlon_of lubricating base oils
hav1ng a VI of at least 150 fro ,a .Fischer-Tropsch wax
feed ‘which process comprises the steps of:

(a) ‘contacting the Fischer- Tropsch wax feed with a

hyd{qgonver51on catalyst under hydroconversion

whereln the Flscher -Tropsch wax feed has a congeallng
p01nt ‘of at least 50 °C and has such boiling range that
the dlfference between the 90 %wt bolllng point and the
10 %wt b0111ng point (Tgg-T1g) 1s 1n the range of from 40
to 150 °C.. =
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