
;e3eEElpN*6`T7r a, ,  LUBRICATING BASE OIL PREAPARATION PROCESS The present
invention relates to a p=ocess for the preparation of lubricating base
oils, in particular the preparation of very high viscosity index
lubricating base oils from a mixture of carbon monoxide and hydrogen. The
term "very high viscosity index" refers to a viscosity index (VI) above
135, as determined by ASTM-D2270. The preparation of hydrocarbons from a
mixture comprising carbon monoxide and hydrogen by contacting the mixture
with a suitable synthesis catalyst at elevated temperatures and pressures
is known in the art as the Fischer-Tropsch synthesis It is kn own: 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 5o'6 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,
crackingdecarbcxylation, isomerisation_ and hydroreforming This process
scheme yields products lying mainly in the gasoline, kerosene and gasoil
ranges. From the variety of aforementioned processes which may be applied
in upgrading the products of a FischerTropsch synthesis, a number of
process schemes have been proposed which re l y upon the ap p li cati on of
hydrotreatment processes in the upgrading Thus US patent specification No.
9 478 955 discloses a process iH~ni~i~inoii~u~m~    , 17 April 2003 - 2
scheme comprising contacting the effluent of a F is cher Trop sch synthesis
process with hydrogen in the presence of 2 SLIP=3',^riA hydrogenation
catalyst The ef fluent of the F sch er-Tropsch synthesis is described in
this 



US patent speci ficaticn as comprising predominantly -olefins and
carboxylic acids. Under to action of the hydrogenation treatment , useful
fuel components comprising alkanes alcohols and esters are produced. In an
alternative process scheme disclosed in US patent specifications Nos. 4 059
648 and 4 080 397, the products of a Fischer-Tropsch synthesis are upgraded
by being subjected firstly to a hydrotreatment and thereafter fractionated.
Selected fractions of the fractionated product are subsequently subjected
to a selective hydrocracking process in which the fractions are contacted
with a special zeolite catalyst capable ef transforming the aliphatic
hydrocarbons present in the fractions into aromatic hydrocarbons. The
resulting aromatic-rich products are said to be useful as gasoline and
light and heavy fuel oils. More recently, much interest has been paid to
the application of the Fischer-Tropsch synthesis in the preparation. of
substantially paraffinic hydrocarbon. products suitable for use as fuels.
Whilst it is possible to use the Fischer-Tropsch synthesis process to
directly prepare.paraffinic hydrocarbons having bo iling points in the
boiling point ranges of the fuel fractions, it has been found advantageous
to use the Fischer-Trepsch synthesis process to prepare high molecular
weight paraffinic hydrocarbons having a boiling point above the upper limit
of the boiling point range of the middle distillates, that is a
Fischer-Tropsch wax having a boiling point above 370 C, and subject the
products socbtained to a selective hydrocracking process to yield the
desired hydrocarbon fuels . Thus in British patent specification No. 2 077
289,    17 April 2003 - 3  a process is disclosed comprising contacting a
mixture of carbon monoxide and hydrogen with a catalyst active 7..^. the
Fischer-Tropsch synthesis  and thereafter cracking the resulti ng paraf fin
i c hydrocarbons in the pr esence of hydrogen to yield :piddle distillates.
similarss sche:r.e is dis,:~osed in European pate :t application No. 0 147
B73. Europeantent application i~lo. 0 583 836 discloses a process nor the
preparation of hydrocarbon fuels from carbon monoxide and hyd=ogee. Of
particular i:~terest~ however, is the use of the Fischer-Tropsch synthesis
to prepare rydrocarbons suitable for use as lub=icating base oil or
lubricating base oil precursor, such as a Fischer-Tropsc:~1 wax. Processes
for the preparation of very high viscosity index lubricating base oils from
Fischer-Tropsch wax feed are known in the art. United States patent
specification No, 4 594 l72 describes the preparation. of very high
viscosity index lubricating base oils by treating a C10Clg fraction o~ a
Fischer-Tropsch wax with an organic peroxide to yield a C2C+ oligomerised
fraction. and hydroisomerising that fraction. over a platinu~~;-containing
silica-alu:-ni na catal vst . Europea:~ patent application No. 0 515 256
describes a process for the hydroisomerisation (hydroconversion) of
Fischer-Tropsch waxes, using a catalyst containing zeolite Y. Upon solve:~t
dewaxing of a fractio^ boiling above 380 C a lubricating base oil is
obtained having a VI of at least ;3C and a pour point of at least -12 C.
F.s outlir.ed~ in this patent application, the hydroisomerisation treatment
can be preceded by a hydrogenation treat:r,ent to remove any unsaturated
hydrocarbon s a:~d cxyger:a.tes fro:; t::e Fischer-Tropsch wax. 



Europea:~ pate:~t application No. 0 321 3C3 discloses the ore~aratio:~ cf
^~idcle distillate orodLCts fro:, m Fischer-mopsch wax by a
:~:yd.roisomerisatior.   . 17 April 2003 _ q _ ( } : y ~ r v n p r ~ ~ 1 a.
.. +- .. i. ^ ~ ~ p r. ,. r- 1 '~ F v i a c,.nv s o.., :.~ea~^~e..~,. ~ ast
a ~o_~ c.. c~ botto:~s fractio.^. from t:~_e nyd.rc'sc:,ie=isaticr. zc^e zs
either (a) fur ~'~er processed ir: a second ~:ydrcisc:r.er i sa ticn zo: a
or (b) f.r actiona ted and/or dewaxed fe= the p~oduc~icn cf a lub~icati.^.g
oil fracticr. bOl.llng In t::e ~c.'.^.Ce Cf 393.3 C t0J10 C . If C~2Sired,
oxygenates may be removed from the Fiscrer-Tropsch wax by distillation. The
hydroiscmerisation catalyst to be used in the first hydro'_scT~erisatio.^.
(hydroconve~sior.) treatme:~t is a platin~,:.m on flucrided alu.-~ir.a
catalyst w!~ich is pa=ticularly effective (selective) at converting
paraffinic Fischer-Trcpsch wax to middle distillate material. In
partic~,~lar, this catalyst is reported to be more effective than a
catalyst containing a zeolite, in particular zeolite beta, as cescribed in
Example 3 of this patent application. In contrast to t:^is, the
afore-mentioned European patent application No. 0 515 256 describes in
Example 3 that a zeolite Y catalyst can be as effective (selective) in the
preparatio:~ of middle distillates from FischerTrcpsch wax as a platinu.~n
on silica-alumina catalyst, but that a zeolite Y catalyst is much more
active. For a conversion of about 40~ by weig::t ef Fischer-Tropsch wax to
products boiling below 900 C, the zeolite Y catalyst required a reactor
temperature of 260 C, whilst the platinum on silica-alumi:~a catalyst
required a reactor temperature of 390 C. A hydroisomerisaticn (or
hydrocorversion) process invol yes both hydrocracking of paraFfini c
hydrocarbo:~s and isomerisation of lir.ea~ paraffinic hydrocarbons to
branched paraffinic hydrocarbo::s. If is is desired to prepare lubricating
base oils, it is advantageous to rein imise t~:e hydrocracking ac:.ivity
G.^.d to Taximise t:^.e ~r Sri a i r.` ' +., hy~. oisom.._ s-t~c:~ 2,.
iv~.~,~. Ne~rer~~:e=ess, some hvdrocracki:~g acti vity is s~i? 1 recuireu
to crack t.':e heaviest wax molecules to lower bcil~.r.g products. A   _ 5
_ 



17 April 2003 disadva:~ta~;e Gf a :.~:~ ly active ca;.a:.,~~sc, such as a
ZeC~i~lC Cci.d!ySt ~ ~ ~e zeO~lt~B ~', 1S t:':a~ .^.C~:V3~ ly t:12
hyd-ccrac:~i:-:g activit~r is sti_1 ~oo hid h and t:.e ~'roiso:~e=isation
activity too low. :.s wil'_ be discLSSed r.y,.y }":e~e7.rlafCe~, Ot~~".er
::GieC:.:lar S-eve Canal j%S~S are knCwn such as si'icoalu.~:i ncp
hcsphates and ot.'^.e. zeolitic catalysts wherein tre activity (expressed
in terms of acidity) has been reduced to an alpha-value below 20 or even
be'_ow 10 cr 5. riGwever, these catalysts normally do not have sufficie::t
hydrocracking activity. Thus, European patent application No. 0 4o4 547
describes a process for the preparation. of high viscosity index lubricants
from slack wax by a two-step process wherein. the first step the slack wax
is hydrocracked under mild conditions using an a:~orpl:ous catalyst, in
particular a catalyst comprising Ni and W on a fluorided alu.-ni na car ri
er, a:id in the second step hydroisomerised using a low acidity zeoiite
beta catalyst, preferably having an alpha value of riot greater than 5. the
alpha value is an approximate 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 corwersicn per volume of
catalyst per unit time) o~ the test catalyst relative to the standard
catalyst which is taken as an alpha of 1 (Rate Constant = 0.016 sec-1). The
alpha test is described in United States patent specification No. 3 354 078
and in J. Catal ysis, 4, 527 (1965) ; 6, 278 (1960); and 61, 395 (l980) and
discussed in European ~aate^ t a^cli catio:: No . 0 4 64 547 . T?:e aloh a
val ue is dete~x,'_ned on the catalyst carries not containing any
catalytica'_ly active metals. Fen the puraoses of this specificatio:l the
term hvdroconversio:~ ~iocess as useu :~erei::after refers to a process in
~.~~'.:ich hyur Gcr acking r eac t i os and hydroisomerisation reactions
ecct:r and w`~~c:: is carried   17 April 2003 - o  O',:t i:: i.^
'~"-ese::Ce O~ a C^~~~VSC C,:rI~.= risin ~ ~, re_`ra:.tOry OX~~dE Car r i
e~ . . i~'?e t~rI;t r',l~~ClsC~::;a~.LsatlO:: GioC2ss ~S i:Se~. hereinay;
.er ~e~ers to a :,=ocess i.^. wrich h_rdroiso:~e=i satior~ rear=ions a::c'
hydrecracking reactions occur, but which is carved cut after a
hydroconvers'_on treatmer:t and in which process generally less
hydrocracking occurs t'.^.an in t::e hydroccr_version process. A
disadvantage of i~:ydrocor.version catalysts comprisir_g a refractory oxide
cagier is the nigh operatir_.g temperature w!:ich is required,.in
particular if the catalyst has been used for a prolor:ged time such as more
than 2 years. In order to compensate for any catalyst deacticaticn
generally the reaction temperature is increased. dove 350 C and ir:
particular above 400 C at least part of the Fischer-Tropsc`: wax is
corwerted into undesired aromatic compounds. accordingly, it would be
desirable to be able to provide a process which allows a hydroconversion
p=ocess 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 carries and a catalytically acLiVe metal having
rydrogenatiOn~Ce.-~yurCgenation activity. It has now surprisingly been
found that if the Fischer-Trcpsch wax (hydrocarbon wax) is first contacted
with hydrogen in the prese::ce of a hydrogenation catalyst under conditions
such that substantially no hydroisomerisation or hydrocracking of the
hydrocarbon wax occ~:rs, the hydroconversien process can be operated at a
reac'~ion te:npe~ratLre .oelow 400 C, a:~d even below 350 C, even after the
hydrccon versio.^. catalyst has beer. used for a prolonged time, that is
for example more than 2 years . ~.s ccmpar ed with a process ir. which the
F i s;.herTrepsch wax is contacted wit: a hyroconversicn catalyst without a
^receding ::yc?~ogena~ic:: stew, the rea~cticn temperature can be at least
5 C, preferably at least 10 



t 17 April 2003 C lGwer . ri:rt.^.er, It SS bcC:: iCi:.^.C"~., t::at t?e
h'J~rOCOnJarS~0:1 CZtd..ySt G~eaCtlVa ~cS Ttl'~:C:"~ Sl Owe'_" 1:: a
r7~OCe5S Whi Ch I^~Oives a preceding i-:ydro;e.^.atien step. Thus, the rate
of reaction temperature increase required to compensate for a:~y loss of
catalyst activity can be much slower. F'i:r ~~'!2r, iT~OS ~
S'.:''p?'iSi__^.gly, 1. t haS been fou^~d that t~:e process i^vol vir_g a
hy~.Yogeration step a7d a hycroco:wersicr. step exhibits a higher
selectivity to valuable hydrocarbons boiling in the lubricating base oil
range, compared with a prior art process comprising only a hyd~oconversion
step. Therefore, the present inve:~`ior, relates to a process for the
preparation of _'_ubricati::g base oils comprising subjecting a waxy
raffi_:ate to a pour point reducing treatment, and recoveri~:g a
lubricating base oil therefrom, which wGxy raffir:ate has been prepared by
contacting a hydrocarbe7 product with hydrogen in the presence of a
hyc.roconversion catalyst, comprising a catalytically active metal having
hydroge::a tior_/de'.^.ydr oge.^.a tior, ac tivi ty suppor ted on a
refractory oxide carrier, under conditions such that hydrocracking a..^.d
hydroisomerisation of the rydrocarbcn product occur to yield the waxy
raffinate, w:~erein the hydrocarbon product has been prepared by: (a)
contacting a mixture of carbon monoxide and hydrogen with a rydrOCar~JO::~
syn t`:esis catalys t at elevated te~:perature and pressure to prepare a
substa::tially paraffinic h~n.~.rocarbor. wax; and (b) COi:taCtl.:?g t ie
~':ydrOCGrbOTl WAX 50-Obtained Wlth hydrogen in the prese:~ce of a
hdroger.atio:~ catalyst r1 n W- n + ~ , a n '- i a ~ r J under
con..it:~c..s such ~._a~ s,.bst~._~~...l~y y a king or ~.he hy,.rocarbon h
droi somerisatio:; or ~ydrocr c wax occur s to yi e'_d the hydr ecar:,o:~
produc t . 



For t::e purposes ef t~^.;s specificatio:~, conditions such tha*~
substantia~ ly ro hydYocra,:ki.^.g cr   17 April 2003 _ 8 _ r'1'JC~C;
.SOIi.~i~Sa,''.:.Gi~ vCC,i:~S .'~:1 S~2'.~ (.:; Gf :.hC ~yOV.eSS C the N;
eSe::t 1?':sTe.^.~1 :': are de=1::E'a a5 S'.:C~": CO:l~i`'' DnS t.:a~ . L.1
L the cc^ ~ e~ s-cn in s tep (b) of the _ r ac Lion of t'.^.e f aeC
boili:~g a'occe 3 i0 C in ~ by weic::~, to a fraction boiling below 370 C,
is less than 10~. 1:: the ~''.yd~cCO''_'JE~S~O:"1 Step COnd:_~i0?":S SuC~:
that hydyoc=acking and hydroiscr~.erisatio:~ of t':e hydrocarbon product
occur are defined as such conditions that t~:e COnVerSl.Cn as deFir_ed
herei^abcve is at least 15~. For t:~e purposes of this specificatio::, the
ter:~ "substantially paraffinic" when used in connection with hydroca=bon
wax refers to a '_hydrocarbon mixture comprising at least 70 cwt (~ by
weight) paraffins, preferably at least 80 cwt paraffins. Hydrocarbon wax
produced by the process o~ this invention typically cc:^prises at least 90
~~~~t paraffir.s, more t~.~ically at least 95 $wt paraffins. In step (a) of
t~^.e process of the present invention, a feed comprising a mixture of
carbon monoxide and hydrogen is contacted at elevated te:~perature and
pressure with a catalyst active in the synthesis of paraffinic
hyd=ocarbons. Suitable processes for the preparation of the mixture of
carbon monoxide a:~d hydrogen are well known in the art and include such
processes as the partial oxidation of methar:e, typically in the form of
natural cas, and the stea:~ reforming of metrar.e. The relative amounts of
ca~bcn monoxide and hydrogen present i:: the feed may vary over a wide
range and may be selected according to the precise catalyst and paocess
operating conditions being e~;ployed. Typically tr:e feed contacting ti-:e
catalyst comprises carbon 1'ZOnOX.lde and rydroge:~ ~ r. a hyd~ege~/carbon
mo: oxide molar ratio of below 2.5, p=eferaaly below 1.i5. rfore F 1
prel2~ab_y, t~^.e r:ydrOgeia/Car~C:'. T.O:?,~XiC.C ratlC 15 In tie ra:age
cf fro:.t 0.9 to 1.5, especial'_y from 0.9 to 1.3. Unconverted carbo~
mo:~ex; de a:-:d/ or ~~,,,rogen may be   f 



17 April 2003 _ g _ Sep..'-~.r .~eG~ rC!T; t: a S'~J::~:1~S15 NyO~'..:Ct
c:?u. r~:VC:.ed i.0 t!:e _:':l et Cf t^e SV ~~i':eSl.S ~eaCtor. SL:~ta~le
Cac~'..a.IVS~S fir i:Se 1:: t~'?e Sj~.^.~`.~':pS~.S Cf par aff i::ic :~ydr
ocarbor~s ar a k^cw:~ in the ar t . Typically. the catalys~ ccm~rises, as
tY:e catalytically active component, a metal f=om G=o'~p VIIT_ of t.~:e
Feriodic Tabl a o~ t:ze ~le.:.er.~s. Particular cataly~ically active metals
r -n4 T T ~ C1 y,.~.. r ~t);':e'."i.'~L:';;, 1'"0n, COS'Jal`~. and f_om
G_,..'p WI1 ~;. _ ~~:C nickel. Po- the process of the present inventicr!, a
catalyst comprising cobalt as tre catalytically active metal is preferred.
The cataly~ically active metal is preferably supported on a porous carrier.
The porous carrier may be selected f'ro^~ any sui table refractory metal
cxide or silicate or mixture t.':ereof. Partic'.:lar examples of preferred
carriers include silica, alu~:ar.a, titania, zirconia and mixtures thereof.
Carriers comprising silica and/or alumina are especially preferred. The
catalytically active metal may be applied to the carrier by any of the
tecr.:~irues known in the art, for example comulling, impregnation or
precipitation. Impregnation is a particularly preferred techr.icue, in
which the carrier is contacted with a compound of the catalyti call y
active m2ta1 In t?-:e presence of a liguid, most conve:~iently in the form
of a solution of the metal compound. The compound o the active metal may be
inorganic er organic, with inorganic compounds being pr a f er red, in par
t;cul ar nitrates . T~~:e l i qaid ea:p? cyed flay also be either orca:~ic
or inorganic. Water is a most conve^ie.^.t liauid. '?'?:e amou^t of
catalytiCally active metal present or_ a- ar-i r r i al ~ ~ y f fr ~he
c~,_.. e_ is t; p_c~__yr _ t::e ange e_ om 1 to 100 par is ::ry rieigi:t,
p~ e~er ably 10 to 50 pG~ is by w~e:.gr t, per 10C parts by weight c~=
ca.rier material. Tt?e Cataly~'1Ca' ly a,^.tiV~ l;letal Iria;J be preSc::t
1n tile Catalyst tOCta~~'ier l =~:1 C::e Cr IP'~O~c T2tal prO:T:CterS Or CO
_ , n J 



17 April 2003 ca=alystv. _..~ pr:::~o;.ers :;~a,~ be prese::t as :r:etals
cr as t:^.e metal oxide, depe::di::g vpcr. t~:e particuiai promoter
ce::cer.^.ed. S'.:i tab;e :;,e tal oxide pror:c ter s ircl~ace oxides o
r~.etals frc:n Groups IIA, IIIS, IV3, V~ cr VI3 of the ?er'_cdic sable,
oxides of the _a::thanic'es and/or the actinic'es . Pr a fer ably, the ca
tal ys t cc:r~py uses a.^. oxide of a7 el e^~e:~t in Greup IVB of t:~e
Periodic Table, in particular titanium or z'_rco^iu.~;. Catalysis
comprising z~.rconiu",, are especially preferred. P.s a:~ alternative or in
addition to the metal oxide promoter, the catalyst may comprise a :petal
promoter selected. from Groups VIIB and/or VIII of the Periodic Table.
Preferred metal promoters include platinum a::d pa'_ladium. A most suitable
catalyst comp=ises cobalt as the catalytically active metal and zirconium
as a p=omoter. The promoter r~~ay be incorporated in the catalyst using any
of the methods discussed hereinbefore with respect to the catalytically
active component. The promoter, if present in the catalyst, is typically
present in an a:~ount of from 1 to 60 parts by weight, preferably from 2 to
40 parts by weight, per 100 pa-is by weigh' of carrier material. The
hydrocarbon synthesis is conducted under conditions of elevated
te::.cerature and pressure. Typically, tre syr.~hesis is effected at a
temperature in the range of from I25 to 300 C, pre~erably from 175 to 250
C. The reaction pressure is typically in the range of from 5 to 100 bar,
preferably fro: 12 to 50 bar. The synthesis may be cond~~:cted usi:g a
variety of reactor types and ~ aactio:: regi mes, ~c~ exa:.y~ a in a fixed
bed regime, a slurry p2:ase regi:~e cr az ebullatirg bed. regime. T~.e
hydrocarbon wax of t::e s'Jnt'.^.esis stet (a) is subjected to a
~':yd~Cgei.ation t~e~t:^e^t in step (b) of t:^.e process of t:-:e present
l::Ve::t~e::. The enti re effluent of t::e synthesis stale :ra~~ be ' ed
d~.rec~iy to t~:e   t 17 April 2003 ,. ;:'JGrCC~'c:':3t:v:'? S~eO. CY:eV~,
~~ 1J prei~=~e,`"~. t0 5~pc.'.r.Gte yr ^vm t.'?e ~^. fC=OCG'rbC:: Wax O~
~..t'' Syn ~ :e5' S S ~aC~`P u.^.co~ve=tec ca=bon :r.cncxida anc hyc'rogen
ar.c~ water formed ~,r ~~ '~a . n'-~ ; ~ ~ ~ ~ ''~e low mol a u' ar
dV._1....,, t..v ~ J..iil.eS-5. Ice. V~Swle~, ti V 1 we=g'~t products cf
t::e sy^t:^.esi s stage, '_:~ par ticular the Cq- fraction, for ex.a:r.ple
metha::e, ethane and prepa~:e, may a? so be r e:~o ved pr i or to t':e hydr
ogeria t i on tr ea tme^t . The secaration .s cc::ve:~ie::tly effected
using distillation tecrnicues well krc~,~~:~ in t:~e ar t. Alternatively,
the hydrocarbon wx can be separated into a low boiling frwction, boiling
for exampla below 330 C or below 370 C and at least o^e high boiling
fractior_, boiling abOVe 330 C or above 370 C and treat the high boiling
fracti or. i:: the process of ti:e prese:~t invention. Separation may be
efected using vacuum distillation or alternatively short path distillation
such as vacuum film distillation (using wiped f~lm evaporators). Ir_ the
hydrcger:atio:~ stage, stage (b) , the hycrocarbon product is contacted
with hydrogen in the presence of a hydrege:~aticn catalyst. Suitable
catalysts for use in this stage are knowr. in the art. Typically, the
catalyst comprises as catalvtically active component one or more metals
selected from Groups VIB and VIII of the Periodic Table of ~le:ner:ts, in
particular one or more metals selected from molybdenum, tu:~gsten, cobalt,
nickel, ruthenium, iridium, osmium, platinum and balladiu.^~. Preferably,
the catalyst co:.~prises cn or more metals sel ected from nickel,
platin~.:.~n and palladium as the catalvt~.cally active component. 



A particularly suitable catalyst comprises nickel as a catalytically active
co:r.ponent. Catal ysts for ',:se i ^ the l:ydroge::ati on stage , . . .~..
~- `  r ^ .-.1- r ,-, '- a 1 i typ~.ca~l: co~..p_ise a e__~~~o-y e~-_ ox_de
or silicate as a carrier. Su~.table carrier :.,ater i al s i nclude s'
lica, a1w-r.ir.a, sil=ca-alu.^,'.ir.a, zirco:~ia, t'_tania and mixtures
thereo`. Pre`er.red. carrier ma~eria_s fer inclusion in the   17 April 2003
- 12  catalyst for use in the process of this invention are silica,
alumina, silica-alumina, and diatomaceous earth (kieselguhY>. The catalyst
may ccmprise the catalytiCally active component in an amount of from 0.05
to 80 parts by weight, preferably from 0.1 to 70 parts by weight, per 100
parts by weight of carrier material. The amount of catalytically active
meal present in the catalyst will vary according to the specific metal
concerned. One particularly suitable catalyst for use in the hydrogenation
stage comprises nickel in an amount in the range of from 30 to 70 parts by
weight per 100 parts by weight of carrier material. A second particularly
suitable catalyst comprises platinum in an amount in the range of from 0.0S
to 2.0 pats by weight per 100 parts by weight of carrier material. Suitable
catalysts for use in the hydrogenation stage of the process of this
invention are available commercially, or may be prepared by methods well
known in the art, for example the methods discussed hereinbefore with
reference to the preparation of the hydrocarbon synthesis catalyst. In the
hydrogenation stage, the hydrocarbon wax is contacted with hydrogen at
elevated temperature and pressure. The operating temperature may typically
range from i00 to 300 C, more preferably from 150 to 275 C, in particular
from 175 to 250 C. Typically, the operating pressure ranges from 5 to 150
bars, preferably from 10 to 50 bars. Hydrogen may be supplied to the
hydrogenation stage at a gas hourly space velocity in the range of from 100
to 10000 N1/1/hr, more preferably from 250 to 5000 N1/1/hr. The hydrocarbon
wax being treated is typically supplied to t'.^.e hydrogenation stage at a
weight ho~~r'y space velocity in the range of from 0.1 to 5 kc/1/hr, more
preferably from 0.25 to 2.5 kg/1/hr. The ratio of hyd=open to hydrocarbon
way: may range `rom l00   17 April 2003 . _ ~3 _ - to 5000 N1/kg and is
preferably from 250 to 3G00 Nl/kg. T:~e hydrogenation. stage is ope~aced
under conditions such that substantially no isome~isaticn or hydrocracking
of tre feed occurs. The precise operating conditions required to achieve
the desired degree of hydrogenation without substantial rydrocracking or
hydroisomerisation occurring will vary according to the composition of the
hydrocarbon wax being fed to the hydrogenation stage and the particular
catalyst being employed. As outlined hereinbefore, as a measure of the
severity of the conditions prevailing in the hydrogenation stage and,
hence, the degree of hydrocracking and isomerisation occurring, the degree
o~ conversion of the feed hydrocarbon may be de-termined. In this respect,
conversion, in percent, is defined as the percent weight cf the fraction of
the feed boiling above 370 C which is converted during the hydrogenation to
a fraction boiling below 370 C. The conversion of the hydrogenation stage
is below 10$, preferably below 8$, more preferably below 5$. - . In the
process of the present invention, the hydrocarbon product leaving the
hydrogenation stage substantially consists of high molecular weight,
paraffinic hydrocarbons having a boiling point range within and above that
of lubricating base oils. Lubricating base oils typically have a 5$ by
weight boiling point of at least 330 C, preferably at least 370 C. The
boiling point range of lubricating base oils may range up to '650 C,
preferably up to 600 C. It will be appreciated that the above boiling
points and boiling point ranges refer to boiling point (ranges] at
atmospheric pressure. At least a part of this hydrocarbon product is
subjected to the hydroconve~sion step of the process of t~_is invention, to
t'ie'd the waxy raffinate. If desired, the entire effluent of the
hydrogenation stage may be led directly to the ?nydroconversion stage. 



17 April 2003 - 14  riowever, it is preferred to separate the low molecular
weight hydrocarbons, especially the C4- fraction, from the higher molecular
weight hydrocarbons prior to the hydroconversion stage. The separation may
be conveniently achieved us:~ng distillation techniques well known in the
art. At least a part of the remaining C5+ fraction of the hydrocarbon
product is then used as feed for t:~le hydroconversion stage. In the
hydrocor_tJersion stage, waxy raffinate is prepared from the hydrocarbon
product of the hydrogenation stage by h~~rdrocracking and hydroisomerising
the product with hydroge:~ in the presence of a suitable catalyst.
Typically, the catalyst comprises as catalytically active component one or
more metals selected from Groups VIB and VIII of the Periodic Table of
Elements, in particular one or more metals selected from molybdenum,
tungsten, cobalt, nickel, ruthenium, iridium, osmium, platinu~:~ 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 typically 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 pla~inum supported on a
silica-alumina carrier. If desires, the acidity of the catalyst carrier may
be enha:~ced by applying a haloge:~ :~oiety, in particular fluorine, oY a
p'~osphorous moiety to the carrier. This may be especially preferred if the
catalyst   17 April 2003 y 5 carrier itself is not acidic, for example if
the catalyst carrier contains al~,:mina or silica. The catalyst may
comprise t:ne catalytically active ccmponerlt in an amount of frcm 0.05 to
80 parts by weigr.t, preferably from 0.1 to 70 parts by weight, per I00
parts by weigh of carrier material. The amount of catalytically active
metal present in the catalyst will vary according to the specific metal
concerned. A particularly preferred catalyst for use in the hydroconversion
stage comprises platinum in an amount in the range of from 0.05 to 2 parts
by weight, more preferably from 0.1 to 1 parts by weight, per I00 parts by
weight of carrier material. Suitable catalysts for use-in the
hydroconversion stage of the process of this invention are available
commercially, or may be prepared by methods well known in the art, for
example the methods discussed hereinbefore with reference to the
preparation of the hydrocarbon synthesis catalyst. In the hydroconversion
stage of this process, the hydrocarbon product of the hydrogenation stage
is contacted with hydrogen in the presence of the catalyst at elevated
temperature and pressure. Typically, the temperatures 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 front 250 to 330 C. The pressure
typically applied ranges from 10 to 250 bars, more preferably from 25 to
2S0 bars. Hydrogen may be supplied at a gas hourly space velocity of from
Z00 to 10000 Nl/1/hr, preferably from 500 to 5000 Nl/1/hr. The hydrocarbon
feed may be provided at a weight hourly space velocity of from 0.1 to 5
kg/1/hr, preferably front 0.25 to 2 kg/1/h r. The ratio of hydrogen to
hydrocarbon feed may rune fro: 100 to 5000 Iv'/hg a:~d is preferably from
2S0 to 2500 N1/kg. As discussed he~e'_r.before in connection with the  



17 April 2003 - to  hydrogenation stage, the degree of hydrocracking and
isomerisation occurring in the hydroconversion stage may be measured by
determining the degree of conversion of t`:e fraction boiling above 370 C,
as hereinbefore defined. Typically, t:~e hydroconversion stage is operated
at a conversion of at least 20~, preferably at least 25~, but preferably
not more than 50~, more preferably not mere than 95~. The hydrogen required
for the operation of both the hydrogenation and tr.e hydroconversion stages
may be . generated by processes well known in the art, for example by the
steam reforming of a refinery fuel gas. The waxy raffinate is then
subjected to a pour point reducing treatment to reduce the pour point to at
least 12 C, preferably at least -18 C, more preferably at least -24 C. Pour
point reducing treat:~ents are well known to those skilled iri 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 oil may become a problem. Catalytic dewaxing is well known to
those skilled in the art. In a catalytic dewax~.r_g process straight chain
paraffins and slightly branched paraffins are cracked to products boiling
below the lubricating base oil boiling point ra:.ge. However, the catalysts
w'_:~i ch are employed are not fully selective to wax molecules only. In
fact also branched parafflns having a very high VI and a sufficiently low
pour point are cracked to lower boiling products. Thus, cracking of t::ose
compounds to products boiling below the lubricating base oil range results
in lubricating base o~.ls having a lower VI than lubricating   17 April
2003 _ ,7 _ base oils which have been prepared by a solvent dewaxing
process. Further, as compared with solvent dewaxing, lubricating base oils
are prepared in lower yield. Nevertheless, catalytic dewa:~ing is being
applied commercially as generally the operation of the process is cheaper
than operation of a solvent dewaxing process. Catalysts which can be used
in a catalytic dewaxing process include zeolites having a cons~raint index
from 1 to 12, in particular of the MFI structure type, such as ZSM-5, -11,
-22, -23, -35 as well as Ferrierite and composite crystalline silicates
described in~European patent application Nos. 0 1G0 11S, 0 178 699 and 0
380 180. T~nother suitable catalytic dewaxing catalyst comprises mordenite.
I~ 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 also European patent application No. 0 161 833. The catalysts
typically contain at least one catalytically active metal chosenfrom Groups
VIb, V~T_b 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 ~;nown to those skilled in the art and involves
admixture of one or more solvents and/or wax precipitating agents with waxy
raffinate a^~d cooling the mixture to a temperature in_the range of from
-10 C to -90 C, preferably in the range of from -20 C to -35 C, to separate
the wax from the oil. 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; or cloth made of synthetic materials.   17 April 2003 _
18 _ Examples of so?ve::ts which may be employed in the solvent dewaxing
process aYe C~-C6 ketones (e. g. methyl ethyl ketone, methyl isab;~tyl
ketone and :nixtur es thereof), C6-Clp aromatic hydrocarbons (e. g.
toluene), mixtures ef ketones and aromatics (e. g. methyl ethyl ketone and
toluene), autorefrigerative solvents such as lique~ied, normally gaseous
C2-Cq h~~~drocarbors such as propane, propylene, butane, butyle~.e and
mixtures thereof. Mixtures of methyl ethyl ketone and toluene or methyl
ethyl ketone and methyl isobutyl ~;etone are generally preferred. The
solvents may be recovered from the wax and the lubricating base oil 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 point reducing treatment
involves both a solvent de~.~~axing stage and a hydroisomerisation stage.
The wax may be subjected to a deoiling treatment prior to recycling.
P.nother possibility is to fractionate the wax and sell one or more of t:~e
fractions 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 isodewaxing. The hydroisomerisation treatment
typically comprises contacting the waxy raffi::ate with hydrogen in t'.-ie
presence of a hydrcisomerisation catalyst. As compared with a solve.^.t
dew~axing treat:~er.t the hydroisomer~.saticn treatment is c:~eaper to
operate and   17 April 2003 - 19  the hydroisomerisa~ion treatment does
substantially not suffer from the disadvantages cf catalytic dewaxing, that
is a lower VI and a lcwer yield as compared with solvent dewaxing. In the
hydYoisomerisaticn prccess straight chain paraffins are isomerised to
branched paraffins boiling within the lubricating base oil boiling point
range, still having a high V_T but also a low pour point. It will be
appreciated that whilst '~ydroisomerisation reactions are preferred,
hydrocracking reaction need to be avoided as much as possible. The
conversion of products boiling above 3i0 C to products boiling below 370 C
typically is less than 25~, preferably less than 20~. The conversion is
usually more than 10~. Thus, preferably a hydroisomerisation catalyst is
used having a high activity fcr catalysing hydroisomerisation reactio:~s,
but a low activity for catalysing hydrocracking reactions. It has been
found that in order to achieve this the acidity of the ca~alyst, as
expressed by the alpha value, should be below 20. Prefer=bly 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, 51,
395 (1980). In one embodiment of the invention, the molecular sieve
cperating in hydroisomerisation duty, is a zeolite, preferably having a
silica/alumina molar ratio of at least 10, more preferably at least 30. A
zeolite having a hig:~ silica/alumina ratio generally :gas a lower acidity
than 2 ~eolite ha~,ring a lcw sil ica/Gl~.::r;i::a ratio. A hi gh
silica/alu:nina ratio may be obtained by synthesis of the zeolite at a high
silica/alum'_na ratio a:~d/cr by a  



17 April 2003 deal~,~mination treatment such as steaming. Both methods are
well known to those skilled in the art. Alternatively, framework
al~.~.~niniu_m may be replaced by another trivalent element such as boron
which results in a lower level of acidity. Preferably, the molecular sieve
is chosen from the group cf ZSM-12, mordenite and zeolite beta, more
preferably zeolite beta. The low acidity forms of zeolite beta may be
obtained by synthesis of a highly siliceous form of the zeolite, e.g. with
a silica/alumina ratio above 50 or by steaming zeolites of lower.
silica-alumina ratio to the requisite acidity level. P.r.other method is by
replacement of a portion of the framewor:~: aluminium of the zeolite with
another tryualent 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 "framework boron" as
~:sed hereinrefers 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 exchange capacity of the zeolite.
Methods for preparing zeolites having a high silica/trivalent metal ratio
and containing yramework boron have been described in United States patent
Nos. 4 269 813 and 4 672 099. Typically, zeolite beta to be used in the
process of the present invention contains at least 0.1~ by weight. The
boron co:~tent will usually be not more than 5~ by weight, preferably not
more than 2~S by weight. The silica/alumina ratio of the as-synthesized
zeolite is typically below 30. Preferably, the boron containing zeolite
is-steamed to seduce the alpha value i to not mere than 10, preferably not
more than 5. Typical steaming conditions are k:~own and hava been described
in i   17 April 2003 - 21  Eurcpean patent applicatio:~ No. 0 404 597. The
zeolite will usually be composited with a matrix material (binder) to form
the fir_isned catalyst. Nonacidic refractory oxide binder materials like
silica, titania or alumina are preferred. Silica is especially preferred.
The zeolite is usually composited with the matrix in amounts from 20 to 80~
by weight, preferably from 50 to 80~ by weight. Methods for extruding
zeolite with the binder are known to those skilled in the art. In another
embodiment of the invention the molecular sieve is an aluminophosprate.
Aluminophosphates are well known in the art and have been described in, for
example, Gnited States patent Nos. 4 310 440, 4 990 871, 9 5n7 029, and 4
793 984. :.luminophcsphates have the advantage of an intrinsically lower
acidity as compared with zeolites. For the purposes of this specification
reference to aluminophosphates is to be understood as reference to the
class of aluminophosphates, that is including metalloaluminophosphates,
silico-aluminophosphates, metallosilico-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,
silicoaluminophosphates or metallo-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 compris~.ng an aluminophosphate, in particular
a silicoalumi:~ophosphate, chosen from the group of structure types 11, 31
and 41, more preferably structure type 11. Silico-aluminophosphates cf
structure types 11, 31 and 41   17 April 2003 - 22  have been described in
i::ter:~atio:~al patent application No. WO 90/093o2. In a partic~~lar
preferred embodiment of the invention, t'.:e hydroisomerisation catalyst
comprises a silico-alu.~ninephosphate of structure type 11, and having a
special silica/alumina distribution over the crystalline particle. In
particular, the silicoaluminophosphate molecular sieve is characterised by
an X-ray diffraction pattern according to Table I.   17 April 2003 - 23  r'
~.y ~ I i. d~:klI/Ip
1009.41-9.17m4.37-4.31m4.23-4.17vs9.02-3.99m3.9S-3.92m3.84-3.81m-s M =
20-70 s = 70-90 vs = 90-100 ~,~herein I/IO * 100 is the relative intensity,
where IO 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 techniaues, using
K-alpha/doublet copper radiation. The silico-ala:..minophosphate is further
characterised by a P205 to alumina molar ratio at the surface of 0.80 oY
less and a P205 to alu_mina ratio cf the bulk of the
silico-aluminophosp:nate 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. t~JO 91/l3132. In yet another embodi:r.en t of the
invention, the isc:nerisation catalyst comprises an inorganic, nonlayered,
porous, crystalline phase material as described in international patent
application wo. WO 93/02161. 



The hydroiscmerisatio:~ cataly~~st typically comprises a catalytically
active :r.etal having   17 April 2003 _ 2~ _
hydrogenaticnlde:~ydroger~ation activity, such as ti:ose of Groups Vib and
VIII. ~eferably, the hyd~oisomerisation catalyst comprisES a Group VIII
metal, in particular a G=oup VIII ncble metal suc:~ as platinum and/or
palladium. Meals for incorporating t'.-:e 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 :petal is typically in the range of from 0.5 to 5~ by weight 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 oil 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/1/hr, preferably from 0.1 to 5 kg/1/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 oil with an
additio:~al pour point reducing treatmer_t. However, it may be desired to
isomerise the waxy raffinate to an i:~termediate pour point and solvent
dewax the isomerised waxy raffinate to the final pOU~ point.   - 2.5  CT~~
_~'~iS 17 April 2003 T:~ .5 510 1. P prOCeSS fCr tl;e )J:.'epaL"at' On Of
lulJrlCatlClg base o,~ls comprising subjecting a s~~~a:.y raffinate to a
pour point reducing treatment, and recore=ing a lubricating base ail
therefrom, t~rhich wary raffinate has been prepa~~ed by contacting a
hydrocarbo:: product with hydrogen in the presence of a hydroconversion
catalyst, comprising a c.ataly~ical~y active metal having
hydrogenation/dehydrogcnation activity supported on a refractary oxide
carriev, under conditions such that hydrocracking and hydro-somerisatian of
the hydracarbon product occur to yield sae v,~aYy 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
su'ostantially paraffinic hydrocarban ~4lax; and (b) contacting the
hydr.^_,carbon wa:: so-obtained with hydrogen in the presence ef a
hydrogenation catalyst at :~ temperature of between 100 and 300 C and under
condi tlOnS SLlch that the percent ~h~eight fraction of the feed boilincJ
above 370 C cah_ich is converted to a fraction bailing bel c~.~ 370 C is
belCGJ 10 o to yie7_d the hJ%drocarbon product. 2. A process as claimed in
claim 1, characterised in that the mixture of carbcn mor..oxide and
hycl~-ogen contacting the catalyst :in step (a) has a hydrogan/carbon
r~ono~:ide rati on of less than ? . S, preferahly less t_~an 1 . 75, more
preferably o` from 0. ~l to 1 . 5.   17 April 2003 -- 26  ~. :WOCESS =S
Ciai;;lF.~ i :~l c''-' tl-ier O. ~~~11; S ~ O - r C~~drd~C~2-'_SC:.': i`1
teat L'.^.c_ !:"d rOCGr.:~G!'? S'1%:i:.!?cSlS ~Cct tal ySt _:"~ SIiCJ (al
CG~T.~'_'_ScS _,~ti?E?llLi~:', 1=G::, :WC~~2_~ Or CG~:a~ t ~:S d
C~ta~jiClCail_v' aC~lv..T :'Wt~l, ~W'a~er'^~'1..`~ V CCral ~. . LrOC SS aS
C.L^.=.WeC~! ~!-: a::y p~e': edi:''.'''.. Clal:Tl, 2 Ci:araCterlSed 1n
`i:at Li?a .y'drGCarbC!1 S'y:~t:~ESIS C,=talySt In S ~C'J ( ~u- )
COm'L`riSS a Cdr r ie'_' , p.Y.e~Erct.."_~1 y' SSZeCted I rOm SillCa, G1
u:Vl:la, t7.taCl:.' ?, Z~I'Cvnla, a:ld 1T'.=k:tureS tilreef, most
p=eferabl;d silica o~ alumina. 5. F_ process as cla_:~ed in an',J
p_-eceaing c~ai:r., C~'la'_"aCte1`iSe~"'~., in Li:at ti':e i?Vd-OCcrbOn
Sy:? ~rlE.SiS CataiySt in step (a) cor~~prises as a prGmoter an G~id2 Gf a
~r:etal selected from Group IV3 cf the Periodic "'able of the ~._e:ilentS,
p?"efera,:~ly tlta:~ll.ll:'l or ?=rCCnlU=Tl. E. n prOCeSS aS C1 aimed .'.'?
an;J .t^.~reCeG~1!1g Clal'Tl, 



characterised in that the mi~:ture of carbon monG;~ide and hydrogen is
contacted with tile catalyst in step (a) at a tCI"lJErature O.' f rOm ~ l J
t0 ~ ~J0 C . 7. P. process Gs claimad in any preceding claim, C~:ardCteY'i
Sed _.. tf'?at tile mik:LL:r a Of CdruGn mGnG:Yi de and ~''.ydrO~e:'1 1S
CGOLaCteC 4Jlth ~~'?e CataifSt ih StCp (a) ct a pressure of from 12 tG 50
bars. 8 . A process as cl aimed i ~: any p=~ceaing c? a.m, characterised in
that the hycrocenGtie:: catalyst of seep (b) comprises rlcl fbdenum,
tunr.sten, cObal t, ..ickel, r'.:tr?e?~~u!?l, i ridl',a!'!l, Oml llm,
r'~iat~nl.:lT Or Odllad~',~iTl aS a Ca talVtlCall y aCtlVe T;leLal ,
prererGb ~ y OnOr m0~'c? Of ni ckel , pla t~.num a. d pall adiun. ..
prOCeSS aS Clcimed ~~ n a?:',r' preCCrl:~g C' a'_'i~, CWGrc''.C t2r lSEd
1:1 ti:a t f. .'1',%drv:::2~' L_O'.'? Cc ~ ~ Vc t O StE'1~ ~D) COT;
?priS-C-S c C,~r__ei, p'_'e ~E?-a.^~ j% SciCCted f~-C~:~~ S_.~ -~ Cc, a
1'.i!1, 1 iiu~, S: 1 1 Ca-a~ ,::Y;_~~a, tl t..`~lj.~, r_YC~.li:i a al=Ci
17 April 2003 :;?? t:t:.reS W`~?2=e.^~=, _Gie~a~_V S? _~Cd, a_u::'.`.~::^
v~ .i_ilC~ alumi~a. 0 . ~ N=CCeSS cS C! ,-~~l='le~ i."1 u:=';J
C~reC~.,.'_ru Clal:;'t~ C: araCterlccd In '_.r.G~ ~:~? S~eG (b~) ~"?e
I":'id~OCGrbOi_ YCG'iiC~ .S COntaCtCd ',n'~.t~l ti:e .'l;'d-~~:'~~e:?tlO:Z
CcttalV'St a4 c t.e:;~rerGU',:re cf fronu 150 to ~70 C. 11 . A process as
c? air:~ed i:: any preceding claim, C}:araCte?`_.i S2C( :_.T1 t^~~ i r~
S~eO ('',.7) the i7 ydrOCarbO''i ~?'OdL:C'~ LS COnt~CtF'd iJit': tue
~'?y'~rO~e."lat1.011 Cc.tai_vSt dt a pressure of from 10 to 50 bars. 



1_7, ~ prOCcSS aS C1?~.iTl2~ .1~: G'`~j' ~=cCeClI=~ Clalm,
C!'iarC.CterlSC=Q ~u :::dt In StOL'~ (b) ~"?ydrogC:l 1S ~rOVId2d at a gas
hourl~n space ~,cloclty Or f'_-Om 100 to 10000 t~l/1/l;r, preferably prom
250 to 500o r~~l/1/hr. 13. A brocess as c'_.=imed in any preceding claim,
CharaCteri Sed i:~ t'~:at in stew (b) the ~erCOnt weight fraction of the
Fend boiling above 3i0 C which is cen~erted to a fra~cticn boiling belo~r:
370 C is below 5 0 . l~=. A process as c' ai.^"ed in ar~y preceding clar:n,
character i sed in t::at the -:~%dr-oco::~-er s i o:: catalys t COml~rlSeS
I'lOlVbdCn'.~:P, ~1::1gSt0:l, CObalt, ^1C!~:el, rL:tiie:il~:m, lridluT,
OS:'tl'am, N_~t_:':il=Cl 01' all aQ'_um aS a catalytically active metal,
preferably or.e oT~ more or nickel, pl atin~;~r and Coal ? adiu^~. 5. .~'~
~rOCeSS ~S C1 al:?;eC In a?'='J lrreCedlng Cl a?:;'l, L:iarGCtCr ~ Sed 1:1
t.lG L t:le ~l~%C:r JCVn v C rs W .'li CG l-G.L`%5 ~ comer l SeS a Ca
rrlC?", :~rE'fe'_-abl',J Sel eCted f=Om S? 1=Ca, al llml na,
S111Ca-u''1',1::~1:W , t'-tanl c, r,lrCO:?1a and iTII:WUres thereof,
preferabl;Y silica, alulnina or silica-a-umina. 16. .~-~. :-.rOCeSS a5 C!
a~I''lc~ ~:~~ C1?.ial ~~J, C1":c:1'~WeY'lSOd i n ~.^.e
rlVdrOC01'_~'i-?'S'0:7 C~.~~._VS~ COI:~~JrISCS a Vial Ove?':_
CO':t~:i:W'"'~` C%.~~ r ~ar .   " 28 - 17 April 2003 1 . .. :~~_l,'CCSS GS
vl C-.rlCl~.. In Gny n.JiC~...-...~~.~a C, G~:',, C~'~cW"aC tSY ~ Scd ~='1
t!:c ~ t.'?e }:~'JQYGCc'.Y ~C?'? Y~~YOdL:C. t =S 



`vv ~-,.,~Y --~n-;aYji ~ ''. tyr r'III.G'~~t~ '.^.'j.l... .. l._'u..s%C~.u
t tW ~Gt-G_f ,. .... ':c:!~.pe--atUra Of _Y.Or;, i /5 tC ~~i~ ~'~,
___e'"ably _YO.TI'; 250 t_^.. ~ ~, `Ll l~. . prOCeSS aS Cla~:!lCQ' 1:? any
preCd~:'lg CI^1=T:, c~ a.~acte~-ised i:~ that t'~e hydrocarbon prod~:ct ~s
CC::tdCte~i h'1tr tic r'~drCCC~JcrSlOn Catalyst at d preSS'~:re OW_~Gi~l i~
t0 ~:W h''a-S, ire=C'_'ably fr0:?"~ 25 tJ ~'rJ0 '~~`"rS. ;~rCCeSS cS C
_ai^lad In an;,1 ,.''~.~CCCi ng C' alm, character=Sed in thGt in tre
hvdroconversion Seen hydrogen is p=~o~~ided W.. a gas hourly space
iTelecity of fr~::n 100 to 10000 :uli 1/hr, prefarabl y from 500 to 5000
!:1~~ /1!hr. 20. A process as claimed =n any preceding claim,
c:~aractar-Sed in LhGt in the r~ydreconTrersi on step the 0 percent
'~reiaht fraction of the feed bpi?ino above 570 C 'v'hlC.r1 i S
COnTJerte~.l t0 a fYaCtlOTl bOi 11:1C bel Ohl Q70 ~C 1S Gt least 20~. 21.
.'~ p?"OCeSS aS C1 a_:Tled ~:: any preCedi:'lg ClalT"1 c:-laracterised i:o
that the pour point reducing treatment rr_ CO"';p'!'iSeS CO:iLaCting the
4,raXy L-ci-_Iidte i~~~ttl ~lVd~Ogc?7 In tt=a preSe:'1C O= a
hydr0lSCmerlSGt'_O"1 Catal;JS t . 22. A process as claimed in clai:r~ 21,
character-_sed ~n tEZat the I:Vd~-O1S01T~PYISdtlO~ Catal`,/St 'COmOYiSeS a
., I:10 ^C',~;.c'..=' S~.CVt' a.-:C~ th'S CGtc:l~'St hGS G?1 G1`.7i:G
VdiL:e OelC%Snl ?0, preferabl y belo~.~ i0. 23. r. process as claimed i::
C_~2i~r. 22, c_naracter;sed in ti:a t the ;;'.Ol e.cul ar sieve is a
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