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- USI NG | MPROVED HYDRODEWAXI NG CATALYSTS FIELD OF THE | NVENTI ON [ 0001] This
invention relates to a process for preparing lubricating oil basestocks
from | ube BiQ2000P188%%g range feedstreams. More parti cul ar PGT/UBHESBHA 0t
invention is directed at a process wherein a wax containing |lube oil boiling
range feedstreamis converted into a basestock suitable for use in notor
oil applications by contacting it with a hydrodewaxi ng catal yst contai ni ng
a nmedi um pore nol ecul ar sieve having deposited thereon an active netal

oxi de and at | east one hydrogenation netal selected fromthe Goup VIII and
G oup VIB netals. BACKGROUND OF THE | NVENTI ON [0002] Until recently,

i nprovenents in the standards for passenger vehicle |ubricants and
"commerci al vehicle lubricants were achieved largely with the use of better
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t hensel ves began a rapid change as additives al one have not been able to
address th OV THHEOVENTRORNded by the equi pment manufacturers

accel er at e%‘m onotive performance, via reduced

em ssions and fuel econony, etc. In North America over the past decade SAE

5SW 30 oils have regfui_red basest ock viscosi t¥ i o
[0001] his invention relates to a process for preparing lubricating oil

basestocks from lube oil boiling range feedstreams. More particularly, the present

P

.

invention 1s directed at a process wherein a wax containing lube oil boiling range
feedstream is converted into a basestock suitable for use in motor oil applications
by contacting it with a hydrodewaxing catalyst containing a medium pore
molecular sieve having deposited thereon an active metal oxide and at least one

hydrogenation metal selected from the Group VIII and Group VIB metals.

BACKGROUND OF THE INVENTION

[0002]  Until recently, improvements in the standards for passenger vehicle

L

- lubricants and commercial vehicle lubricants were achieved largely with the use of
better additives, such as anti-oxidants, antiwear agents, detergents and viscosity
improvers to improve specific properties of the basestocks used to prepare the
finished products. In the 1990s, with the advent of increased environmental
concerns, the performance requirements for the basestocks themselves have
increased. The performance of the lubricating oil products themselves began a
rapid change as additives alone have not been able to address the new requirements
demanded by the equipment manufacturers accelerated efforts to improve
automotive performance, via reduced emissions and fuel economy, etc. In North
America over the past decade SAE 5W-30 oils have required basestock viscosity

index ("VI") of the light basestock to increase from 100 to 115 due to tougher



index ("VI") of the |light basestock to increase from1100 to 115 due to

t ougher WD 2006/ 028881 PCT/ US200S/ 031060 -2 ILSAC, G-I, GF 2 and GF3

st andar ds. X} %' &¥ onvenlent guide to low tenperature VISCOSIt and

vol atility, il B@ %s that real |y under pin autonotive 5@VWE?WHW€@“3Th|s
VI target is achievable only in low yields, fromnost crudes, by the
conventional separations based, processing steps of vacuumdistillation,
solvent extraction and solvent dewaxing. Simlar trends have occurred in
Europe with ACEA requirenents. [0003] Conventional techniques for preparing
basest ocks such as hydrocracking or solvent extraction require severe
operating conditions such as high pressure and tenperature or high
solvent:oil ratios and high extraction tenperatures to reach these higher
basestock qualities. Either alternative involves expensive operating

condi tions AMSAQOVGF.EIGKE?2 ah@ T stbnddrier VI n®a cohvbriiefibgniae teldw f eedst ocks

nust be dewaxed in order to produce lubricating oils ich will remain
fluid down ttemphmtirenastosityapd vataiiity,qiropersies tiweailygnder plhaummcnm; of
separating or converting hydrocarbons which solidify readily (i.e,, waxes)
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properties. To address this need the

[0003] Conventional techniques for preparing basestocks such as hydrocracking
or solvent extraction require severe operating conditions such as high pressure and
temperature or high solvent:oil ratios and high extraction temperatures to reach
these higher basestock qualities. Either alternative involves expensive operating

conditions and low yields.

[0004]  Further, most lubricating oil feedstocks must be dewaxed in order to

produce lubricating oils which will remain fluid down to the lowest temperature of

use. Dewaxing is the process of separating or converting hydrocarbons which

solidify readily (i.e., waxes) in petroleum fractions. The hydrodewaxing of wax (
and waxy feeds boiling in the lubricating oil range and catalysts useful in such l
processes is well known in the art. Generally these processes utilize catalysts

comprising a molecular sieve component and a component selected from the Group
VIII and/or Group VIB metals.

[0005]  As finished o1l performance requirements increase so does the
requirement for improved lube oil basestocks properties. To address this need the
search for new and different processes, catalysts and catalyst systems that exhibit
improved activity, selectivity and/or longevity is an ongoing exercise. Thus, there

is a need in the lube oil market to provide processes that can produce lube oil



search for new and different processes, catalysts and catal yst systens that
exhibit inproved activity, selectivity and/or longevity is an ongoing
exerci se. %}zg g’%@ |s a need in the |ube oil nmarket to provide processes
that can pr & 3 0i | WD 2006/ 028881 PCT/ US2005/ 03106@CTS09568 1960 CK S
that neet the demand for better performance, e.g., increased fuel econony
and reduced em ssions, etc. BRI EF DESCRI PTION OF THE FI GURES [ 0006] Figure 1
is a graph relating pour point to yield of |lube oil basestocks C obtained by
hydr odewaxi ng a 150N sl ack wax with a ZSM 48 catal yst according to the
present invention conpared to a conventional ZSM 48 based hydr odewaxi ng
catalyst. [0007] Figure 2 is a graph conp%rri ng the pour point to viscosity
rndex of lube oil products obtained by hydrodewaxi ng a 150N slack wax with
a ZSM 48 catal yst according to the present invention conpared to a

conventi onaky, c@ﬂ%ﬁ&t thy GRSV R Hettef éﬁbﬁ%hnc&,(%%’%creagécﬂﬂfe? 3is a
graph relating yield to tine on stream at onstant po point for the
present i nveddriody ahdesRicefiegtisstors, . a graph relating yield to tine on
stream at constant pour point for a conventional ZSM 48 hydrodewaxi ng

catal yst. WD 2006/ 028881 PCT/ US2005/ 031060 -4- SUWMMARY OF THE | NVENTI ON

E)?PlOl The rlfISE%r‘]bFis VR%T?BN 6Fd'i"iﬁ§ci<‘f81ﬁiE% process to prepare |ubricating

[0006] Figure 1 is a graph relating pour point to yield of lube oil basestocks
( obtained by hydrodewaxing a 150N slack wax with a ZSM-48 catalyst according to
the present invention compared to a conventional ZSM-48 based hydrodewaxing

catalyst.

[0007] PFigure 2 is a graph comparing the pour point to viscosity index of lube
oil products obtained by hydrodewaxing a 150N slack wax with a ZSM-48 catalyst
according to the present invention compared to a conventional ZSM-48 based

hydrodewaxing catalyst.

[0008] . Figure 3 is a graph relating yield to time on stream at constant pour point

for the present invention.

f{«-. v

[0009] Figure 4 is a graph relating yield to time on stream at constant pour point

for a conventional ZSM-48 hydrodewaxing catalyst.



basest ocks. The process conprises: a) contacting a |ube oil boiling range
feedstreamw th a hydrodewaxing catalyst in a reaction stage operated under
ef fective hydrodewaxi ng conditions thereby producing a |ubricating oil
basest ock, ‘éﬂé‘?"é’ﬁ?ﬁz‘%i d hydrodewaxi ng catal yst conpri sesP:CT'r"ﬂszﬁ'P’q:‘g@gt one
medi um pore nol ecul ar sieve; ii) at |east one active netal oxide selected
fromthe rare earth netal oxides; and iii) at |east one hydrogenation netal
selected fromthe Goup VIII and Goup VIB netals. [00111 In one enbodi nent
of the instant invention, the at |east one active netal oxide of the

hydr odewaxi ng catal yst is selected fromthe Goup IIIB rare earth netal

oxi des. [00121 In yet another enbodinent, the rare earth netal oxide is
yttria. [00131 In still another enbodi nent, the at | east one hydrogenation
nmetal selected fromthe Goup VIII and Goup VIB netals of the

hydr odewaxi SUMMARN OF THEANMENTIOMNM the Goup VIII noble netals. [00141
In still another enbodi nent, the at |east one hydrogenation netal selected
fromthe Goup VIII and Goup VIB netals of the hydrodewaxing catalyst is
sel ected fr?@E , %} and mi.xtures thereof. W 2006/ 028881 1P / US2005/ 031060
-5 DETAI LEDI#HEbR Ahecpresgntippentiopafpirenier gba procese ippepars lubrisawag ollny ol ves

contact i ng. gl HhOfrddebs begaldseam W th

a) contacting a lube oil boiling range feedstream with a hydrodewaxing

catalyst in a reaction stage operated under effective hydrodewaxing
conditions thereby producing a lubricating oil basestock, wherein said  (
hydrodewaxing catalyst comprises:
1) at least one medium pore molecular sieve;
i) at least one active metal oxide selected from the rare earth

metal oxides; and
iii)  at least one hydrogenation metal selected from the Group VIII

and Group VIB metals.

[0011]  In one embodiment of the instant invention, the at least one active metal
oxide of the hydrodewaxing catalyst is selected from the Group IIIB rare earth

metal oxides. (
[0012] In yet another embodiment, the rare earth metal oxide is yttria.

[0013] In still another embodiment, the at least one hydrogenation metal
selected from the Group VIII and Group VIB metals of the hydrodewaxing catalyst

1s selected from the Group VIII noble metals.

[0014]  In still another embodiment, the at least one hydrogenation metal
selected from the Group VIII and Group VIB metals of the hydrodewaxing catalyst

is selected from Pt, Pd, and mixtures thereof.



.2 hydrodewaxi ng catalyst in a reaction stage operated under effective

hydr odewaxi ng conditions to produce a dewaxed |lubricating oil basestock. The
hydr odewaxi ng catal yst conprises at |east one medi um pore nol ecul ar sieve,
at | east ‘Bﬁgﬂ%ﬁ&zﬁ metal oxide sel ected fromthe rare BaVUROAEIAP0oxi des,
and at | east one hydrogenation netal selected fromthe Goup VIII and G oup
VIB netals. Lubricating Ol Feedstreans [0016] Feedstreans suitable for use
in the present invention are wax-containing feeds that boil in the

| ubricating oil range, typically having a 10% distillation point greater

t han 650F (343C), neasured by ASTM D 86 g)r ASTM 2887, and are derived from
m neral sources, synthetic sources, or &mxture of the two. Non- |imting
.exanpl es of suitable lubricating oil feedstreans include those derived from
sources such as oils derived fromsolvent refining processes such as
raffmates, partially solvent dewaxed oils, deasphalted oils, distillates,
.vacuum gas oils, coker gas oils, slack waxes, foots oils and the I|ike,
dewaxed oi DETAILERDESCRIRIHES OInTHE INVENENSNcks, and Fi scher-Tropsch
waxes. Preferred lubricating oil feedstocks are those selected from
raffinates, automatic transm ssion fluid feedstocks, and dewaxed oils.

isﬁf’iﬂ]r : Zﬂﬁi@ﬁiﬁiﬁf@? PReGHCEBRR A NG ety & Pk taftog OEATRA Willea on
Fecdst cam nauFed2ete SoRlyS Sha e R s R R R Bl IR N content

typically Rgufodevelking s6mditibis toptoase 2dewixdPuBpitaig BNMAsestsAN, f e and
ni trogen cohtents may be neasured by standard ASTM net hods D5453

( hydrodewaxing catalyst comprises at least one medium pore molecular sieve, at

least one active metal oxide selected from the rare earth metal oxides, and at least

one hydrogenation metal selected from the Group VIII and Group VIB metals,

Lubricating Oil Feedstreams

[0016] Feedstreams suitable for use in the present invention are wax-containing
feeds that boil in the fubricating oil range, typically having a 10% distillation point
greater than 650°F (343°C), measured by ASTM D 86 or ASTM 2887, and are
derived from mineral sources, synthetic sources, or a mixture of the two. Non-

limiting examples of suitable lubricating oil feedstreams include those derived from

T

sources such as oils derived from solvent refining processes such as raffinates,
partially solvent dewaxed oils, deasphalted oils, distillates, vacuum gas oils, coker
gas oils, slack waxes, foots oils and the like, dewaxed oils, antomatic transmission
fluid feedstocks, and Fischer-Tropsch waxes. Preferred lubricating oil feedstocks
are those selected from raffinates, automatic transmission fluid feedstocks, and

dewaxed oils.

[0017] These feedstreams may also have high contents of nitrogen- and sulfur-
contaminants. Feeds containing up to 0.2 wt.% of nitrogen, based on feed and up

to 3.0 wt.% of sulfur can be processed in the present process. Feedsteams having a



and D4629, respectively. Hydrotreating [0018] In one enbodinment, it is
preferred that the lube oil boiling range feedstreamis hydrotreated under
effective rotreating conditions prior to contacting the dewaxin

catal yst. @48@@ 6(03§8hydr otreating conditions as used her%‘?ﬂgg’rﬂgz"{’%g‘sﬂe

consi dered those hydrotreating conditions effective at renoving at |east a
portion of the sulfur contam nants present in the lube oil boiling range
feedstream thus producing at |east a hydrotreated | ube oil boiling range
feedstream Typical effective hydrotreating conditions will include
tenperatures range from 100C to 400C with pressures from50 psig (446 kPa)
to 3000 psig (20786 kPa), preferably from50 psig (446 kPa) to 2500 psig

(17338 kPa). However, the effective hydrotreating conditions and catal ysts
are not critical to the present invention and any hydrotreating conditions

ef fective ahighewnx cogtent typicadly tmvpbigh viscosidy indexesuwffuy tof 2¢0rot troré.ube oi |
boiling range feedstreamcan be used. Al so, any hydrotreating catalyst can
be used. |t SsHeuhud bisragenegntanss may demegaguredyastandardiA BEM aethedsdDhd®i n
refers to procgess wherejin_a hydrogen-containing treat gas is used in the
presence of 3 &ﬂégbﬁép%ﬁ‘@mst that is primarily active for the renoval of
het eroat ons, such as sulfur, and nitrogen. Suitable hydrotreating catalysts
for use in the present invention are any conventional hydrotreating

cat al yst anﬁx’mkﬂg@gt hose which are conprised of at |east one Goup VIII

netal, pre .., Co and Ni, nore preferably Co and/or N, and nost
preferably Co; and at |east one Goup VI netal, preferably Mo and W nore

preferably Mo, on a high surface area support material, preferably alum na.
It is withij0@18] sdopmecimbddimabt, 200QGe2688 thardiid LdR0AbboHAAinge {

feedstream is hydrotreated under effective hydrotreating conditions prior to
contacting the dewaxing catalyst. Effective hydrotreating conditions as used
herein are to be considered those hydrotreating conditions effective at removing at
least a portion of the sulfur contaminants present in the lube oil boiling range
feedstream thus producing at least a hydrotreated lube oil boiling range feedstream.
Typical effective hydrotreating conditions will include temperatures range from
100°C to 400°C with pressures from S0 psig (446 kPa) to 3000 psig (20786 kPa),
preferably from 50 psig (446 kPa) to 2500 psig (17338 kPa). However, the
effective hydrotreating conditions and catalysts are not critical to the present
invention and any hydrotreating conditions effective at removing at least a portion (
of the sulfur from the lube oil boiling range feedstream can be used. Also, any
hydrotreating catalyst can be used. It should be noted that the term
“hydrotreating” as used herein refers to processes wherein a hydrogen-containing
treat gas 1s used in the presence of a suitable catalyst that is primarily active for the
removal of heteroatoms, such as sulfur, and nitrogen. Suitable hydrotreating
catalysts for use in the present invention are any conventional hydrotreating
catalyst and includes those which are comprised of at least one Group VIII metal,
preferably Fe, Co and Ni, more preferably Co and/or Ni, and most preferably Co;
and at least one Group VI metal, preferably Mo and W, more preferably Mo, on a

high surface area support material, preferably alumina. It is within the scope of the



-7 present invention that nore than one type of hydrotreating catal yst be
used in the sane reaction vessel. The Goup VIII netal is typically present
in an anou r ing from2 to 20 wt.% preferably from4 to 12% The G oup
VI metal wi q-ZOO@{)}%?@a”y be present in an amount rangi ng PCFORPYSOREY w . o
preferably from10 to 40 w.% and nore preferably from20 to 30 wt. % By
"on support” we nean that the percents are based on the weight of the
support. For exanple, if the support were to weigh 100 granms then 20 Wt . %
Goup VIIl metal would nmean that 20 grans of Goup VIII nmetal was on the
support. In this enbodinent, the hydrotreating of the lube oil boiling
range feedstream occurs in a hydrotreat i'?rg reacti on stage operated under
-ef fective hydrotreating conditions, as described above. The contacting of
the lube oil boiling range feedstreamin the hydrotreating reaction stage
with a hydrnaédepainveationttidtitibre then 886 Bfpelifthydboyetiny QHxI§SSheiseddnthe a
‘hydrotreated product conprising a gaseous reaction product and a liquid
reacti on panguesctommpesselesitre GyupoV e aistal ik tycally phasiehi mgar @angent
feedstream The entire hydrotreated product can be conducted to the

Eygr odemxirggglggafgand’g@ oo, pﬁﬁfpab.ly Aomed o 12Ve. The Grameyi wtalg&ill t hed
ﬁqé?fﬂr?g;gwig%ﬁbﬁgéﬁﬁ%@ﬁﬁ%{ Al Bhdipemoe wlrt BTG & inge
o g & et .

| ivent | on AMEA Al ot ERRRNP I 2pTo B8l By iR wi ABRE Mo,

druns, etc. r b P : a k Iyt range
the Béﬁfgﬁfsaé?b Yaseld (gpgmi,etrtﬂelgﬁﬁw;% t%ggggéﬁ. Fef ekgﬁgge??ﬁtggg a9

feedstream i1 s then contacte Xi ng cat scri bed

bel'ow, in ‘Rereydmadghasl pearnmedrhniZiwetaGeoup VN IRdtal @ uly dieah tleatdong

reaction stage, can be conprised of one or nore fixed
grams of Group VIII metal was on the support. In this embodiment, the
hydrotreating of the lube o1l boiling range feedstream occurs in a hydrotreating
reaction stage operated under effective hydrotreating conditions, as described
above. The contacting of the lube oil boiling range feedstream in the hydrotreating
reaction stage with a hydrotreating catalyst, as described above, produces at least a
hydrotreated product comprising a gaseous reaction product and a liquid reaction
product comprises a hydrotreated lube oil boiling range feedstream. The entire

hydrotreated product can be conducted to the hydrodewaxing stage described

below. ‘However, it is preferred that the hydrotreated product be separated into the

TN
i :

gaseous reaction product and liquid reaction product comprising a hydrotreated
lube oil boiling range feedstream. The method of separation is not critical to the
instant invention and can be carried out by, for example, stripping, knock-out
drums, etc., preferably stripping. The hydrotreated fube oil boiling range
feedstream is then contacted with a hydrodewaxing catalyst, as described below, in

a hydrodewaxing reaction stage.

[0019] The hydrotreating reaction stage, can be comprised of one or more fixed
bed reactors or reaction zones each of which can comprise one or more catalyst
beds of the same hydrotreating catalyst. Although other types of catalyst beds can
be used, fixed beds are preferred. Such other types of catalyst beds include



bed reactors or reaction zones each of which can conprise one or nore

catal yst beds of the sane hydrotreating catal yst. Al though other types of
catal yst beds.can e used, fixed beds are preferred. Su er types of
catal yst b 2‘%%F{8’r88 e WD 2006/ 028881 PCT/ US2005/ 031060 -C'%T?‘H%P‘H("Zé’g" beds,
ebul I ati ng beds, slurry beds, and noving beds. Interstage cooling or
heati ng between reactors or reaction zones, or between catal yst beds in the
same reactor or reaction zone, can be enpl oyed since the desulfurization
reaction is generally exothermc. A portion of the heat generated during
hydrotreating can be recovered. Wiere this heat recovery option is not
avai |l abl e, conventional cooling may be péerformed through cooling utilities
such as cooling water or air, or through use of a hydrogen quench stream
In this manner, optinmmreaction tenperatures can be nore easily

mai nt ai ned. flirlddzeddmdsxénglaCinpgdieds; siingdeds, Andahatiad beliov intetsteperopdiiag@naxi ng
catal yst used in the present invention conprises at |east one nmedi um pore
nol ecul ar shealiag bepseemrgactass ofmptastioh goned, v bstvaeentcatdlpstfbeds urs the samehe

dewaxi ng catal ysts utilized in the present. inyventi can be selected from
aci di c net aTeIaBé’F OF Egactien zggghcaégge E'BPF‘HS ISWﬁB%H%’EﬁF@UPEA%WP Bnd

i . | P i . oL b
ni di menei oGl DR RHARe BG4 Bortign ShtedRBEsHE-RRE BuriRE Hygrlreiibe X bera
th | | ' | - Ty L ' : ( SAPCs
usef 1 s 1 FCOTHEHNE Wherd (RRTGal Recol DRAIRONTR bk ol R R B B .
Preferred SiRGHepreforniedrsaghlcool ARt Bids sacttlasSaiBnglwater or air, or through

use of a hydrogen quench stream. In this manner, optimum reaction temperatures  (

can be more easily maintained.

Hydrodewaxing Catalyst

[0020]  As stated above, the hydrodewaxing catalyst used in the present

invention comprises at least one medium pore molecular sieve. Medium pore
molecular sieves suitable for use in the dewaxing catalysts utilized in the present
invention can be selected from acidic metallosilicates, such as |

silicoaluminophophates (SAPOs), and unidimensional 10-ring zeolites, i.e.,

medium pore zeolites having unidimensional channels comprising 10-member (

rings. It is preferred that the molecular sieve be a zeolite.

[0021]  The silicoaluminophophates (SAPOs) useful as the at least one molecular -
sieve can be any of the SAPOs known. Preferred SAPOs include SAPO-11,
SAPQO-34, and SAPO-41.

{0022]  The medium pore zeolites, sometimes referred to as unidimensional 10-
ring zeolites, suitable for use in the dewaxing catalyst employed herein can be any
of those known. Medium pore zeolites as used herein can be any zeolite described

as a medium pore zeolite in Atlas of Zeolite Structure Types, W.M. Maier and D.H.




10022] The medi um pore zeolites, sonetinmes referred to as unidinmensional 10-
ring zeolites, suitable for use in the dewaxi ng catal yst enpl oyed herein can
be any of those known. Medium pore zeolites as used herein_can

_be any
zeolite de¥8rPP¥A3%884s a medium pore zeolite in Atlas of YeBUPtESEIPHCt ure
Types, WM Mier and D.H WD 2006/ 028881 PCT/ US2005/ 031060 -9 d son
Butterworths. Zeolites are porous crystalline materials and nedi um pore
zeolites are generally defined as those having a pore size of 5to 7
Angstrons, such that the zeolite freely sorbs nol ecul es such as n-hexane,
3- net hyl pent ane, benzene and p-xylene.cgnother common cl assification used

for nmedium pore zeolites involves the Constraint Index test which is

.described in United States Patent Number 4,016,218, which is hereby

i ncorporated by reference. Medium pore zeolites typically have a Constraint
| ndex of | Qleord, Butbasedtinn Zdvditeseat iposoumslcoystalling tiietialeaadfmediamapetepri or to
.treatnment to adjust the diffusivity of the catalyst. Preferred

uni di mensi aaelites are generalyidefioed as hozsheving azeve 3@e of SMo35 Anggnems,sucliSM 48,
and ferrierjte Mre preferred are ZSM 22, ZSM 23, ZSM 35, ZSM 48, and

ZSM 57.  Thdhatdhe Z?f?]étﬁé{“?f'éﬂ SpEbs BRI ages TR At e drnetyineRtanss benzepgut e to

is that described in U S. : b . he nedi
Sore ol ecdraP-Siisve Anabdaomaey SRR fedtor ARt iRAde 25 ete b nder
or matrix @mcﬁ{réﬁhea(ﬁgﬁh'tfdiﬁﬂ in\deg lté’s’ﬂ@d?i?élﬁ? .d9§cr%éﬂ§/ng?ﬁﬁéd §*a§es' titde active

and inactive materi such as clays, silica, an net al oxi des such as C
al um na. Nodurhberi4,006,24 8ambliesisdier¢tst iwcedpbyated by réferchce! afsdinheporean be
cocr}pom ted include clays fromthe nontnorillonite and kaolin fanmlies
i ndl udi ng zebltes tymieally have s Canstraint éndexalfi Into Kk fbased ¢n kixozeolds albngi e,
McNanee, GCeorgi a, . ] . . . . '

without modifiers and prior to treatment to adjust the diffusivity of the catalyst.

Preferred unidimensional 10-ring zeolites are ZSM-22, ZSM-23, ZSM-35, ZSM-

57, ZSM-48, and ferrierite. More preferred are ZSM-22, ZSM-23, ZSM-35, ZSM-

48, and ZSM-57. The most preferred is ZSM-48, The most preferred synthesis

route to ZSM-48 1s that described in U.S. Patent Number 5,075,269.

[0023] The medium pore molecular sieve is preferably combined with a suitable
porous binder or matrix material. Non-limiting examples of such materials include
active and inactive materials such as clays, silica, and/or metal oxides such as

C | _ alumina. Non-limiting examples of naturally occurring clays that can be
composited include clays from the montmorillonite and kaolin families including
the subbentonites, and the kaolins commonly known as Dixie, McNamee, Georgia,
and Florida clays. Others in which the main mineral constituent is halloysite,
kaolinite, dickite, nacrite, or anauxite may also be used. The clays can be used in
‘the raw state as originally mixed or subjected to calcination, acid treatment, or
chemical modification prior to being combined with the at least one molecular
sieve. It is preferred that the porous matrix or binder material comprises at least
one of silica, alumina, or a kaolin clay. It is more preferred that the binder material
comprise alumina. The amount of molecular sieve in the dewaxing catalyst is from

10 to 100 wt.%, preferably 35 to 100 wt.%, based on catalyst. Such catalysts can



and Florida clays. Ohers in which the main m neral constituent is
hal | oysite, kaolinite, dickite, nacrite, or anauxite nmay al so be used. The
clays can be used in the raw state as originally m xed qgr subﬁoect eﬂ?’&to

cal ci nati oVOZW0P428%eat nent, or chenical nodification pFESUY¥E Pt

conbined with the at | east one nolecular sieve. It is preferred that the
porous matrix or binder material conprises at |east one of silica, alumna,
or a kaolin clay. It is nore preferred that the binder material conprise
al um na. The amount of nol ecul ar sieve in the dewaxing catalyst is from 10
to 100 wt.% preferably 35 to 100 wt.% b%sed on catalyst. Such catal ysts
can WD 2006/ 028881 PCT/ US2005/ 031060 - 10%e for ned by met hods such spray
drying, extrusion and the |like. The dewaxing catalyst may be used in the
sul fided or unsulfided form and is preferably in the sulfided form [0024]

The hydr odeviaxfonficd Blyahatibds/Sieth spiay B/, @xeikionindthé ARea iR (IéWﬁ?ﬁicmjg es at
| east one active netal oxide selected fromthe rare earth netal oxides. As

used her ei rcatdlysimeayebe tsednmatthé selfiddd ot unsuliided formm andfis préferatipse theet al

oxi des conprising .those elements of the periodic table having atomc
nunber s bet viddidesiAomRd 71 and yttrium which has an atom c nunber of 39 but
behaves simlar to the rare earth netals in many applications. It is
preferred that the at | east one active netal oxide be selected fromthose

rare earth -OX4 & do) f riQdi ¢ il ' '
yttrium rmr@h%!r“ef e*rrggﬁy&{oﬁle ag mée(glgeﬁy%{ﬁlesgggr% ﬁf/éeﬁ rrgr%%n I1Itl oxf’%@ alllg&wﬁ)lﬁg?s
[70025] The aft [bR2ske BBveAREIY BxIRIRlecd HEMARL rie ehﬂﬁ%@cﬁfﬁk s OlsGskle
above- descri bed nmedi um pore nol ecul ar sieve by any neans known to be

ef fective atherdm| "areseartiNoetd] ioxiddsh g mxanmb esfeeto theist atbtal dxides pompiisag (
means incl ude incipient o i )
those elements of the periodic table having atomic numbers between 57 and 71 and
yttrium, which has an atomic number of 39 but behaves similar to the rare earth
metals in many applications. It is preferred that the at least one active metal oxide
be selected from those rare earth metal oxides of Group I1IB of the periodic table

including yttrium, more preferably the at least one active metal oxide is yttria.

[0025] The at least one active metal oxide can be incorporated onto the above-
described medium pore molecular sieve by any means known to be effective at

doing so. Non-limiting examples of suitable incorporation means include incipient
wetness, ion exchange, mechanical mixing of metal oxide precursor(s) with L
molecular sieve and binder, or a combination thereof, with the incipient wetness

technique being the preferred method.

[0026] The amount of active metal oxide incorporated, i.e., deposited, onto the
medium pore molecular sieve is greater than 0.1 wt.%, based on the catalyst.
Preferably the amount of mixed metal oxide ranges from 0.1 wt.% to 10 wt.%,

more preferably from 0.5 wt.% to 8 wt.%, most preferably from 1 wt.% to 4 wt.%.

[0027] Hydrodewaxing catalysts suitable for use in the present invention also

include at least one hydrogenation metal selected from the Group VIH and Group



wet ness, ion exchange, nechanical m xing of netal oxide precursor(s) wth
nol ecul ar sieve and binder, or a conbination thereof, with the incipient
wet ness t hfg&gsfaei ng the preferred nethod. [0026] The anount of active
metal oxidé incorporated, i.e., deposited, onto the medPGHUSSME036LCuUl ar
sieve is greater than 0.1 w.% based on the catalyst. Preferably the
anmount of m xed netal oxide ranges from0.1 w.%to 10 wt % nore
preferably from0.5 wt.%to 8 wt.% nost preferably from1l w.%to 4 w.%
[ 0027] Hydrodewaxi ng catal ysts suitable for use in the present invention

al so include at |east one hydrogenation netal selected fromthe Goup VIII
and Group WO 2006/ 028881 PCTI US2005/ 0310806 -11 VIB nmetals. Thus,

~hydr odewaxi ng catal ysts suitable for use in the present invention are

bi functional. The at |east one hydrogenation netal selected fromthe G oup

VIT1 and Gompmétdls "ehad hykbotvaxiss éfalysrRuahblayef Qe ipieqtesatpronent .

.Preferred Goup VIIl netals are those sélected fromthe Goup VIII noble
metal s, rmoneentionf ae dofuyictietadc (Thd at teast Glie hRitogearhtivnghotad selebrededdmvhe h Pt
representing the nost preferred Goup VIII netal. Preferred G oup VIB

net al s i nclG@@epNoILl peboum NdBToetglstianctions as aymetal bydengepappaicomnpenent.
enbodi nent,_the at_.l| ea one .hydr ogenat.i on tal, i 5 sel ed.fromthe G oup
VI TT et al Proferd g bRl i @S Ieatd Toa theSrdimg MTbL G bed
above. [002 r | S, [ | . e.
deposi ted, r@%ﬁey}gﬁﬁb&%@#&agﬁ?@ﬂbﬁ@%%ﬁ‘?@r&@ﬂrg&b%gk SY%H] g?;ﬁ‘}(%{: %rrﬁggrt%? erably
after the %odt?%éﬂm%aesmagtvmm@%l%epeﬂamm VASMAsRAAERGE t hereon. The
at least one hydrogenatio netal can al so be’incorporated onto the
abéve- descrMbBbdaatmvu@dRingstedx ilderparticularly preferred embodiment, the at least

one hydrogenation metal is selected from the Group VIII metals with preferred, etc.

Group VIII metals being those described above.

[0028]  The at least one hydrogenation metal is incorporated, i.e. deposited, onto
the medium pore molecular sieve before or after, preferably after the at least one
active metal oxide has been deposited thereon. The at least one hydrogenation
metal can also be incorporated onto the above-described active metal oxide-
containing medium pore molecular sieve by any means known to be effective at

doing so. Non-limiting examples of suitable incorporation means include incipient

'

wetness, ion exchange, mechanical mixing of metal oxide precursor(s) with
molecular sieve and binder, or a combination thereof, with the incipient wetness

technique being the preferred method.

{0029] The amount of the at least one hydrogenation metal incorporated, i.e.
deposited, onto the metal oxide-containing medium pore molecular sieve is
between 0.1 to 30 wt.%, based on catalyst. Preferably the amount of the at least one
hydrogenation metal ranges from 0.2 wt.% to 25 wt.%, more preferably from 0.5
wt.% to 20 wt.%, most preferably from 0.6 to 20 wt.%.



cont ai ni ng nmedi um pore nol ecul ar sieve by any neans known to be effective at
doing so. Non-limting exanples of suitable incorporation neans include

I nci pi ent i on exchange, mechani cal m xing of netal oxide

precur sor(%’%@ﬁi’%ﬁbl ecul ar sieve and binder, or a conbi HaVPEH¥EPYof
with the incipient wetness technique being the preferred nethod. 100291 The
anount of the at | east one hydrogenation netal incorporated, i.e.

deposited, onto the nmetal oxide-containing nedium pore nol ecular sieve is
between 0.1 to 30 wt.% based on catalyst. Preferably the anmount of the at

| east one hydrogenation netal ranges fr 0.2 wt.%to 25 wt.% nore
preferably from0.5 w .%to 20 Wt % nt preferably from0.6 to 20 wt. %
WO 2006/ 028881 PCT/ US2005/ 031060 -12- Hydrodewaxi ng [0030] In one

enbodi nent of the present invention, a lube oil boiling range feedstreamis
cont act ed wiHydrodewakinee- descri bed hydr odewaxi ng catalyst in a reaction

st age under effective hydrodewaxi ng conditions. The reaction stage

cont ai ni ng the hydrodewaxi ng catal yst used in the present invention can be
conpri sed of or. nore fixed bed_reactors.or reaction zones. each of which
can conpri sl@)ﬂﬁe dr onsrembogdimept of thejRresgntdpyentions a lubeyp b@lﬁ@ﬁm@%al yst .

brefer pod. - SHusERAS BpEu R e B BhefBed Refiode iR e B s
ebul I'ating befsiongt eﬁiﬁd@?gﬁecmhﬂ%ﬂeﬂax@gqgmdltmrﬁfThggﬁcﬁgﬁlsy&sor

heating between reactors, reaction” zones, etween 'C in the
sane reaCt0rcon@ﬂﬁn%%@ﬂ?ﬂr@ﬁ@ﬁaxiﬁgmﬁlyﬁms@ﬂ iR fhe presént iSRARION & tkan al so be

recovered. Were this heat recovery option is not avail abl e, )
comprised of one or more fixed bed reactors or reaction zones each of which can (.
comprise one or more catalyst beds of the same or different catalyst. Although
other types of catalyst beds can be used, fixed beds are preferred. Such other types
of catalyst beds include fluidized beds, ebullating beds, slurry beds, and moving
beds. Interstage cooling or heating between reactors, reaction zones, or between
catalyst beds in the same reactor, can be employed. A portion of any heat
generated can also be recovered. Where this heat recovery option is not available;
conventional cooling may be performed through cooling utilities such as cooling
water or air, or through use of a hydrogen quench stream. In this manner, optimum
reaction temperatures can be more easily maintained. It should be noted that if the

hydrotreating option described above i1s employed, the reaction stage containing the |

dewaxing catalyst is sometimes referred to as the second reaction stage.

[0031} Effective hydrodewaxing conditions as used herein includes temperatures
of from 250°C to 400°C, preferably 275°C to 350°C, pressures of from 791 to
20786 kPa (100 to 3000 psig), preferably 1480 to 17338 kPa (200 to 2500 psig),
liquid hourly space velocities of from 0.1 to 10 hr”', preferably 0.1 to 5 hr™' and
hydrogen treat gas rates from 45 to 1780 m*/m’ (250 to 10000 scf/B), preferably 89
to 890 m*/m? (500 to 5000 scf/B).



conventional cooling may be perfornmed through cooling utilities such as
cooling water or air, or through use of a hydrogen quench stream In this

manner, ORtinmum reaction tenperatures can be nore easily maintained. It
shoul d be%é%‘fﬁ"’?ﬁgf if the hydrotreating option descri%‘éﬂ”%’&v@lp@

enpl oyed, the reaction stage containing the dewaxing catalyst is sonetines
referred to as the second reaction stage. [0031] Effective hydrodewaxi ng
conditions as used herein includes tenperatures of from 250C to 400C,
preferably 275C to 350C, pressures of from791 to 20786 kPa (100 to 3000
psig), preferably 1480 to 17338 kPa (20q to 2500 psig), liquid hourly space
velocities of from0.1 to 10 hf", prefe?ébly 0.1 to 5 hf' and hydrogen
.treat gas rates from45 to 1780 nB/nB (250 to 10000 scfB), preferably 89 to
890 nB/nB8 (500 to 5000 scf/B). WD 2006/ 028881 PCT/ US2005/ 031060 -13 [0032]

The i nvent gh032)er efie aeatorotiseof have fdundnhstsRe présereidiventios emiplyying
. hydr odewaxi ng catal ysts as described above provides inproved yields and | ube

oi | boil i hydiodewexprgochialyststas\dencritast above prevides typiovedd yéeddg and tbevdien
conpared to . currently avail ahl e, commer ci al .d&vi\q/axi .0\9 Jprocesses. The increase
in yiel ds, bodgdengeprodicss basyng SeHer Yseasty dndanes £ VRD vhsi QUIaPHBEd& of 10%
based on the fe?d ganrbi%t he VI ip@%eas.e sonet | referred to&gs \

credits, aPWITEHLY Al porgymere wayblggrptrgqe:;f%ngé]c 2R &heSscription is

directed t i sl tl killed
in the artg?/mIBFﬁﬁ]rggeg%gﬁ?ggetq hg{?& Eci)t% éeqltsé%%ooélloﬂr}g%? @ér ‘%@g}ghl?ée%@ggﬁgﬁ?;ee fective
coul d be dgxd #edVi fcrémve! yormetiMet réfefred b At V1efedifdi Sre diRYrH& LS 1-5 VI

( points.

{0033] The above description is directed to preferred embodiments of the
present invention. Those skilled in the art will recognize that other embodiments
that are equally effective could be devised for carrying out the spirit of this

invention.

[0034] The following examples will illustrate the improved effectiveness of the

present invention, but is not meant to limit the present invention in any fashion.
- EXAMPLES

EXAMPLE 1 - CATALYST PREPARATION

COMPARATIVE CATALYST - CATALYST A

[0035] A base case catalyst for comparison was prepared by extruding 65 parts
of ZSM-48 crystal (Si/Al2 ~ 200/1) with 35 parts of pseudoboehmite alumina.
After extrusion, the extrudate was dried at 121°C in air, followed by calcination in
nitrogen at 538°C to decompose the organic template in the zeolite. After

decomposition, the extrudate was exchanged with 1 N NH4NO3 nitrate to remove



[0034] The followi ng exanples will illustrate the inproved effectiveness of
the present invention, but is not neant to limt the present invention in
any fashi or\& WBES EXAMPLE 1 - CATALYST PREPARATI ON COVPARATI VE
CATALYST - CRT [0035] A base case catal yst for corffafVE8p5/33e60
prepared by extruding 65 parts of ZSM48 crystal (Si/Al2 - 200/1) with 35
parts of pseudoboehmite alum na. After extrusion, the extrudate was dried
at 121 Cin air, followed by calcination in nitrogen at 538C to deconpose
the organic tenplate in the zeolite. After deconposition, the extrudate was
exchanged with 1 N NHANO3 nitrate to remgve WO 2006/ 028881 PCT/ US2005/ 031060
-14 sodium followed by an additional dp'aﬁ'ng step at 121C After the second
drying step, the catalyst was calcined in air at 538C to convert the

Nl 4-form of the ZSM 48 to the Hformand to renove any residual carbon
renai ni ng oRroliugn, Fallawed byaint KIditichal ﬂgﬁﬂglstépcz@rm@%ﬁ:.t iAf¥er tHé& Seddndairyingyf t he
extrudate was then inpregnated with .6 wt.% Pt by incipient wetness

i npr egnat i omsteps thegeatalgst wasdleined anrmirae 5386 &t eonvenicthed(4-foAhtodithe ZSM-

i npregnation, the catalyst_ is dried again at 121C to renove excess water,
fol | oned by 48 taithe Hafarmrand faxgmays aay regdeicarbncismaniagiancthewatalystgdier it o

CATALYST B TOBe88R Secomgosiiagry ie Fnfoian A Qe g daioun s ies BV GROAIER Witk par e
n simlar | @sRioR b ihifidhPNeRRS fnbRAkNS udfg Bt BPYAunRR Bl 1O

the platinu
and water. After impregnation, the catalyst is dried again at 121°C to remove

excess water, followed by a mild air calcination at 360°C to decompose the metal (.

salt to platinum oxide.

CATALYST SUITABLE FOR USE IN THE PRESENT INVENTION -
CATALYST B

[0036) A 1 wt.% yttrium containing ZSM-48 catalyst was prepared in similar
fashion to the base case catalyst described above, but prior to the platinum
tetraammine nitrate impregnation, the H-form of the extrudate was impregnated
with yttrium nitrate (1 wt.% yttrium) using the incipient wetness technique. The
ytrrium containing catalyst was then calcined in flowing air at 538°C to decompose
the yttrium nitrate to yttrium oxide. After calcination, the yttrium containing ZSM-
48 extrudate was impregnated with 0.6 wt.% Pt by incipient wetness impregnation
using platinum tetraammine nitrate and water. After Pt impregnation, the resulting
catalyst was dried again at 121°C to remove excess water, followed by mild air

calcination at 360°C to decompose the metal salt to platinum oxide.



‘tetraammne nitrate inpregnation, the Hformof the extrudate was
inpregnated wth yttriumnitrate (1 w.%yttrium using the incipient

wet ness techni que. The ytrrium containing catalyst was then calcined in
flow ng aiWO300682881t 0 deconpose the yttriumnitrate toPGEUFI00H3ARG0de.
After calcination, the yttriumcontaining ZSM 48 extrudate was i npregnated
with 0.6 w.% Pt by incipient wetness inpregnation wusing platinum
tetraanmne nitrate and water. After Pt inpregnation, the resulting

catal yst was dried again at 121C to renpve excess water, followed by mld
air calcination at 360C to deconpose the netal salt to platinum oxide. WO
2006/ 028881 PCT/ US2005/ 031060 -15- EXANPLE 2 - CATALYST USE [0037] Catal yst
,A and B, described in Exanple 1 above, were separately used to dewax a
previously hydr otreat ed 150N sl ack wax having 5 wppm sul fur, 4 wppm

ni trogen, g ot-gekep boi | 1 ng point of 420C, as determ ned by
. gas chr onefography . A and Catal yst B were used under

i denti cal process condi ti ons descrl bed bel ow. [0038] Catalyst A and B were
used in two separate experinents each enploying the sanme dewaxi ng

condi t i ons [00371 udiQgalysnpearal By dsscoibed 2bExamphksk als@s:, oferd 06fhrately gsedago6

kPa), liquid hourly space velocities of I hr 1, and hydrogen treat gas
rates of zﬂewa)safpmbbuaﬁlydwdmﬁﬂapd 1508 S&M@Xﬁmba\cﬁgﬁhﬁpmlﬁll&a%mex f eed
was carried out in npl e vertical bul ar. reactor, which all

co- f eedi ngnﬁmgﬁﬁezlml‘q"n 188&‘98?1“ AEEaee Q g\ Pl 20T e 28 detgrmineds Yt&?és e
t , .00 1
1 Phst rar echidmatogmiy, BoZh CatlyS RidhA Taanydt Biecl Biod yoded ddialich] It ©

( process conditions described below.

[0038] Catalyst A and B were used in two separate experiments each employing
the same dewaxing conditions including temperatures of 325°C, pressures of 1000
psig (6996 kPa), liquid hourly space velocities of 1 hr”', and hydrogen treat gas
rates of 2500 scf/bbl (445 m*/m?). The dewaxing of the 150N slack wax feed was
carried out in a simple vertical tubular reactor, which allowed co-feeding of the
hydrocarbon feeds and hydrogen. The results of these experiments are illustrated in
Figures 1, 2, 3, and 4.

[0039]  Figure 1 illustrates that the present invention, a process utilizing Catalyst

("—‘\

B, shows an unexpected improvement over a hydrodewaxing process employing
Catalyst A. As illustrated in Figure 1, one of the unexpected improvements of the
present invention is that, at constant pour point of -20°C, under identical
hydrodewaxing conditions, a hydrodewaxing process employing Catalyst A
produces a 49 wt.% yield, based on the feed, while a hydrodewaxing process
utilizing Catalyst B, a process according to the present invention, produces a yield

of 59 wt.%, based on the feed.

[0040]  Figure 2 illustrates a further unexpected improvement of the current

invention. Figure 2 illustrates that the present invention produced a product having



B, shows an unexpected inprovenent over a hydrodewaxi ng process enpl oyi ng
Catalyst AL As illustrated in Figure 1, one of the unexpected inprovenents
of the present invention is that, at constant pour point_of -20C under

i denti cal hP@WAUREBIng conditions, a hydrodewaxi ng proce®SI/ESAPFIFAY
Catalyst A produces a 49 w.%yield, based on the feed, while a

hydr odewaxi ng process utilizing Catalyst B, a process according to the
present invention, produces a yield of 59 w.% based on the feed. [0040]

Figure 2 illustrates a further unexpected inprovenent of the current
invention. Figure 2 illustrates that the lgr esent invention produced a
product having WO 2006/ 028881 PCT/ US20057'031060 -16 a Viscosity | ndex

("VI") 2 to S VI points higher than the product produced by a hydrodewaxing
process utilizing Catalyst A [0041] Figures 3 and 4, when conpared,
iIlustrate anvisesityirkR¢CVEY 2 torfoVopeimhightr haa the paRltct prodickd ®y.a Fi gure
3 illustrates that the present invention, a process utilizing a catalyst
such as Cat diysodsSyaxingpsocoss widizieg Catdygstthhan 5 days, and the present
invention exhibits yields (as defined as 370C+ H -Vac vyields) of 82% over a
period from5 to 23 days on oil at constant pour point. Figure 4, however,
illustrates a hydr odewaxi,n rocess._ usi t he sanme dewaxi.n condi tions
but utilizi n@ﬂa} ale TR ?%‘iés‘%hg%ﬁomaﬁ’& rll{]”gtrfi{]er?ém r_unggpgqtpgst rated in
Figure 4, t j : I .Q,93 Al al , ter 75+
days on oi hﬁ}ﬂgégé\rg%ﬁﬁg?éﬁg{f@éﬂgﬁgégﬁt@é Hﬂbﬁ%%}@t‘ﬁ?%éhgl/’g%g@{s has not
attained thepOkgfn, 3 phEcesthuiamen @ltﬂgst%fuch a6 Caraly IRVt ARG 85 than
enpl oyi ng Catal yst "B [ 00421 Thus, Figures 1, 2, 3, and 4 illustrate that _
the present $ dyg)undthepsreydm@svention exhibits yields (as defined as 370°C+ Hi-Vac

-

yields) of 82% over a period from 5 to 23 days on o0i] at constant pour point. Figure
4, however, illustrates that a hydrodewaxing process using the same dewaxing
conditions but utilizing Catalyst A, takes much longer to line out. As illustrated in
Figure 4, the hydrodewaxing process employing Catalyst A, even after 75+ days on
oil has not reached a steady state. Further this process has not attained the high

370°C+ Hi-Vac yields of the hydrodewaxing process employing Catalyst B.

[0042] Thus, Figures 1, 2, 3, and 4 illustrate that the present invention provides
a hydrodewaxing process having an unexpectedly rapid line out time, higher
product yields and higher product VI than a process employing a conventional (

ZSM-48 based hydrodewaxing catalyst,



.a hydrodewaxi ng process having an unexpectedly rapid line out tinme, higher
product vyields and hi gher product VI than a process enploying a conventi onal
ZSM 48 based hydr odewaxi ng catal yst. WD 2006/ 028881 PCT/ US2005/ 031060 -17-
CLAI M5: 1 WOpp 81t o0 prepare lubricating oil basest ockBCHYROFEIPY. a)
contacting a lube oil boiling range feedstreamw th a hydrodewaxi ng

catalyst in a reaction stage operated under effective hydrodewaxi ng
conditions thereby producing a lubricating oil basestock, wherein said (f
hydr odewaxi ng catal yst conprises: i) at |east one medi um pore nol ecul ar

sieve; ii) at |least one active netal oxide selected fromthe rare earth
nmetal oxides; and iii) at |east one hydddgenation netal selected fromthe
.Goup VIII and Goup VIB netals. 2. A process to prepare lubricating oil

basest ocks conprising: a) contacting a lube oil boiling range feedstream
sel ected froyuipse derived from sources such as oils derived from sol vent
.refining processes such as raffinates, partially solvent dewaxed oils,
deasphalted oils, distillates, vacuumgas oils, coker gas oils, slack
waxes, foots oils and the |ike, dewaxed oils, automatic transm ssion fluid
f eedst ocks,l. and Arpeasess toprepare Hubrsatiag it basgstegkss eompeisingy cat al yst
conprising at |east one G.ou 111, |, and.at. | east .qne .
i d a? contacting B l%e oil ggﬁl%g range feedstream with a hydrodewaxing
catalyst in a reaction stage operated under effective hydrodewaxing
conditions thereby producing a lubricating oil basestock, wherein said
( hydrodewaxing catalyst comprises:
1) at least one medrum pore molecular sieve;
1) at least one active metal oxtde selected from the rare earth
metal oxides; and
iti)  at least one hydrogenation metal selected from the Group VIII

and Group VIB metals.

2. A process to prepare lubricating oil basestocks comprising:
a) contacting a lube oil boiling range feedstream selected from those

derived from sources such as oils derived from solvent refining

( processes such as raffinates, partially solvent dewaxed oils,
deasphalted oils, distillates, vacuum gas oils, coker gas oils, slack
waxes, foots oils and the like, dewaxed oils, automatic transmission
fluid feedstocks, and Fischer-Tropsch waxes with a hydrotreating
catalyst comprising at least one Group VIII metal, and at least one
Group V1 metal on a high surface area support material in a
hydrotreating reaction stage operated under effective hydrotreating
conditions and in the presence of a hydrogen-containing treat gas
thereby producing at least a hydrotreated product comprising a |
gaseous reaction product and a liquid reaction product comprises a

hydrotreated lube oil boiling range feedstream;



Goup VI netal on a high surface area support material in a hydrotreating
reacti on stage operated under effective hydrotreating conditions and in the

presence of n-containing treat gas thereby pro i at | east a
hydr ot r eat ewdgﬁémé@%%?]ecorrpri sing a gaseous reaction prod ('(QT"Q%&“%O:”I]?Gﬂui d

reacti on product conprises a hydrotreated |ube oil boiling range
feedstream WO 2006/ 028881 PCT/ US2005/ 031060 -18 b) separating said
hydrotreated product into said gaseous reaction product and said |iquid
reacti on product conprising a hydrotreated |ube oil boiling range
feedstream c) contacting said hydrotreah%d | ube oil boiling range
feedstreamwi th a hydrodewaxi ng catal yst i n a hydrodewaxi ng reacti on stage
operated under effective hydrodewaxi ng conditions thereby producing a

| ubricating oil basestock, wherein said hydrodewaxi ng catal yst conprises:

i) at |east one bpdi urseparatingshelchydmotreated probiot intedaid gmeans tiaction

netall osilicates, and zeqglites; 1i} at |l east one active netal oxide selected
fromthe rare earth rieductanddeid ligud repstionprodugikeomnpasing arflspizeatedh et al
selected fromthe G oup, VI LI Otuand Go ‘iYI B netals. 3. The process according
to any preceding clai aid ‘@ﬁﬂqueﬁgﬁ Mg oil feedstock has a 10%

distillation poi 9} gr ec?otn?e{ctﬁ]ﬁas@i(?ﬁ?gro%ﬂéﬁ)lubé@ﬁ%ldﬁl?r% pa\ﬁge feedstream with a

hydrodewaxing catalyst in a hydrodewaxing reaction stage operated
under effective hydrodewaxing conditions thereby producing a
lubricating oil basestock, wherein said hydrodewaxing catalyst (
comprises;
1)  atleast one medium pore molecular sieve selected from acidic
metallosilicates, and zeolites;
il)  at least one active metal oxide selected from the rare earth
metal oxides; and
1ii)  at least one hydrogenation metal selected from the Group VIII

and Group VIB metals.

3. The process according to any preceding claim wherein said lubricating oil
feedstock has a 10% distillation point greater than 650°F (343°C), measured by (
ASTM D 86 or ASTM 2887, and are derived from mineral sources, synthetic

sources, or a mixture of the two.

4, The process according to any preceding claim wherein said lubricating oil
feedstock contains up to 0.2 wt.% of nitrogen, based on the lubricating oil

feedstock, and up to 3.0 wt.% of sulfur, based on the lubricating oil feedstock.

5. The process according to any preceding claim wherein said medium pore

molecular sieve is selected from acidic metallosilicates and zeolites.



ASTM D 86 or ASTM 2887, and are derived fromm neral sources, synthetic
sources, or a mxture of the two. 4. The process according to any preceding
claimwherein said lubricating oil feedstock contains up to 0.2 wt. % of

ni trogen, WRSEH/B88%he | ubricating oil feedstock, and upCTESBOOI6% of

sul fur, based on the lubricating oil feedstock. 5. The process according to
any preceding claimwherein said nediumpore nolecular sieve is selected
fromacidic netallosilicates and zeolites. W 2006/ 028881 PCT/ US2005/ 031060
-19 6. The process according to any preceding clai mwherein said acidic
metallosilicates is a silicoal um nophosphates (SAPGs) sel ected from SAPO 11,
SAPO- 34, and SAPO-41. 7. The process aceBding to any preceding claim
wherein said nmedium pore nolecular sieve is a zeolite selected from ZSM 22,
ZSM 23, ZSM 35, ZSM 57, ZSM 48, and ferrierite. 8. The process according to

any precedigng C'ﬂe”ﬂr\@@é‘s’bs%ic@oﬂ%ﬁtm BBCBEng cldl @gg.llegg ggg%gmiés conposi t ed

Wi th a suitabl e porous binder matT1 X mat rom al um na,

silica, titfskResiioates ita SKEOSunfihopEspHated S APOsPadlbtied BondSAP@ANbons,
zirconia, diatomaceous earth, |anthani de oxides including cerium oxide,

| ant hanum SAPE;3headBARM4Adxi de, yttrium oxide, and praseodyni um oxi de;
chrom a, thorium oxide, urania, niobia, tantala, tin oxide, zinc oxide, and
al um num phosphate in an anmount of |ess than 15 parts zeolite to one part
bi nder. 9. _The ocess according to an recedi.ng ¢l ai.m wherej.n said
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oxide is s} SEEEM: §#08%s a zeolite selected from ZSM-22, ZSM-23, ZSM-35, ZSM-57,
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{ ZSM-48, and ferrierite.

8. The process according to any preceding claim wherein said medium pore
molecular sieve 1s composited with a suitable porous binder or matrix material
selected from alumina, silica, titania, calcium oxide, strontium oxide, barium oxide,
carbons, zirconia, diatomaceous earth, lanthanide oxides including cerium oxide,
lanthanum oxide, neodymium oxide, yttrium oxide, and praseodymium oxide;
chromia, thorium oxide, urania, niobia, tantala, tin oxide, zinc oxide, and aluminum

phosphate in an amount of less than 15 parts zeolite to one part binder.

_ 9.  The process according to any preceding claim wherein said suitable porous
binder or matrix material is alumina, and said active metal oxide is selected from

the rare earth metal oxides of Group I1IB of the periodic table including yttria.

10.  The process according to any preceding claim wherein said at least one
active metal oxide and said at least one hydrogenation metal are deposited onto the
medium pore molecular sieve by a method selected from incipient wetness, ion
exchange, mechanical mixing of metal oxide precursor(s) with the medium pore

molecular sieve and binder, and any combination thereof.



the rare earth netal oxides of Goup III1B of the periodic table including
yttria. 10. The process according to any precedi ng claimwherein said at

| east one @ptg, gf‘sﬁal oxi de and said at |east one hydrqg%r)@gzio%g' al are
deposited onto t medi um pore nol ecul ar sieve by a neth sel ected from

i nci pi ent wet ness ion exchange, nechanical m xing of netal oxide
precursor(s) with the nedium pore nolecular sieve and binder, and any
conbi nati on thereof. WD 2006/ 028881 PCTI US2005/ 031060 -20 11. The process
according to any preceding claimwherein said at | east one active netal
oxide is deposited onto the nedium pore pgl ecul ar sieve in an anmount
greater than 0.1 w.% based on the catalyst. 12. The process according to
any preceding claimwherein said at | east one hydrogenation netal is
selected fromthe Goup VIII netals. 13. The process according to any
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greater than 0.1 wt.%, based on the catalyst.

12.  The process according to any preceding claim wherein said at least one

hydrogenation metal is selected from the Group VIII metals.

13.  The process according to any preceding claim wherein said at least one
hydrogenation metal is deposited onto the medium pore molecular sieve in an

amount ranging from between 0.1 to 30 wt.%, based on catalyst.



