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invention relates to a process for preparing

| ubricating oil basestocks having a high viscosity

i ndex (VI) fromwax containing feeds. More

particularly, a wax containing feedstock is

R

and hydroflnlshed BACKGROUND OF THE | NVENTI ON [0002]
Hi storically, lubricating oil products for use in
applications such as autonotive engine oils have used
F1Ed D OF 4 ABNMEI N peci fic properties of the
basest ocks used to prepare the finished products. Wth
the advent of increased environnental concerns, the

[O(Fﬁlf Or?ﬁﬁ%ﬁﬁé@ﬁdﬂl Ig?ge{r{g%ltsoz dfn%r eé%r gl?é}%‘?{ctflgolﬁ%ﬁcatmg oil
baéé&%dl&s%a@u(g“&’h)gh ViSEHity AR WI)qfoﬁwpcéﬂtaﬁﬂﬁg Sdedgks

include a saturates content of at |least 90% a sulfur
Mamaeticulaflypa &@&xwontaining| fesdstagidischydretreated yndereidd
bet ween 0. and 120. The requirenents for u

conqiutlosa,sv@é@%@l? hydrodswaxest ugipg qwaXl%&g%@IYé&W ich has

oo SOR 1R ael DBeithyofbhetP5bat hvab B otnd hugrotniied.

as hydrocracking or solvent extraction require severe
operating conditions such as high pressure and
BAEKGROUND OF WHIH INVENTION | ratios and high
extraction tenperatures to reach these higher
basestock qualities. Either alternative involves
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automotive engine oils have used additives to 1mprove specific properties of

_the basestocks used to prepare the finished products. With the advent of
increased environmental concerns, the performance requirements for the
basestocks themselves have increased. American Petroleum Institute (API)
requirements for Group II basestocks include a saturates content of at least
90%, a sulfur content of 0.03 wt.% or less and a viscosity index (VI) between
80 and 120. The requirements for Group III basestocks are those of Group II
basestocks except that the VI is at least 120.

[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] Hydrocracki ng has been conbined with
hydrotreating as a prelimnary step. However, this

W@ oobiossabé on al so results in decreased yiel ds BET/US2003/032095
lubricating oils due to the conversion to distillates
that typically acconpany the hydrocracking process.
[0005] It would be desirable to have a econom ca
process for preparing Gotdd |1l basestocks in high
yi el ds by m nim zing conversion to | ow boiling
distillates while at the sane tine producing a product
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~—Anot her enbodi MENt el at es.

er enbodinent relates to a process for preparing
a lubricating oil basest ock having a VI of at | east

about 125 which co 3 WO 2004/ 0335?
[0086T, usPhepresepbigyen on is directed to a process for preparing a

lubricating oil basestock having a VI of at least about 125 which comprises:
(a)_hydrotreating a lubricating oil feedstock having a wax content of at
least about 50 wt.%, based on feedstock, with a hydrotreating catalyst under
effective hydrotreating conditions;

(b) stripping the hydrotreated feedstock to separate gaseous from liquid
product;

(c) contacting a dewaxing catalyst with a stream containing at least
about 100 wppm, measured as oxygen, of at least one oxygenate at a
temperature of from 120 to 400°C and a hydrogen pressure of from 791 to
20786 kPa to produce a selectivated dewaxing catalyst; and

(d) contacting the selectivated dewaxing catalyst from step (c) with the
liquid product from step (b) and dewaxing the liqﬁid product under

'catalytically effective dewaxing conditions.

[0007]  Another embodiment relates to a process for preparing a lubricating

oil basestock having a VI of at least about 125 which comprises:



-3 (a) hydrotreating a lubricating oil feedstock

havi ng a wax content of at |east about 50 wt.% based
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effective hydrotreating conditions; (b) stripping the

hydrotreated feedstock to separate gaseous fromliquid

product; (c) contacting a dewaxing catal yst which

contains at | east one nol ecBd ar sieve containing at

| east one 10 or 12 ring channel with a stream

containing at |east about 100 wppm neasured as
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liquid product from step (b) and dewaxing the liquid product under

catalytically effective dewaxing conditions.

[0008]  Yet another embodiment relates to a process for preparing a
lubricating oil basestock having a VI of at least about 125 which comprises:

(a) hydrotreating a lubricating oil feedstock having a wax content of at
least about 50 wt.%, based on feedstock, with a hydrotreating catalyst under
effective hydrotreating conditions;

(b) stripping the hydrotreated feedstock to separate gaseous from liquid
product;

(c) contacting a dewaxing catalyst which contains at least one molecular
sieve containing at least one 10 or 12 ring channel with a stream containing at
Jeast about 100 wppm, measured as oxygen, of at least one alcohol, carboxylic
acid, ester, aldehyde, ketone or ether at a temperature of from 120 to 400°C and
a hydrogen pressure of from 101 to 20786 kPa to produce a selectivated

dewaxing catalyst;



a hydrogen pressure of from 101 to 20786 kPa to

produce a sel ectivated dewaxi ng catal yst; WO
wWQ208833590 PCT/ US2003/ 032095 -4- (d) cont actP@myusive3/032095

sel ectivated dewaxi ng catalyst fromstep (c) with the

liquid product fromstep (b) and dewaxing the |iquid

product under <catalytically effective dewaxing

conditions; and. (e) hydrof#nishing the dewaxed

product fromstep (d) with a hydrofinishing catalyst

under effective hydrofinishing conditions. [0009] A
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pr odby tstlﬁpﬁingsh@hycﬂnd))remairfeedstock to separate gaseous from liquid
product; |

(c) contacting a dewaxing catalyst which contains ZSM-48 and a metal
hydrogenation component which contains at least one of Pt or Pd with a stream
containing at least about 100 wppm, measured as oxygen, of at least one
alcohol, carboxylic acid, ester, aldehyde, ketone or ether at a temperature of
from 120 to 400°C and a hydrogen pressure of from 101 to 20786 kPa to
produce a sélectivated dewaxing catalyst;

(d) contacting the selectivated dewaxing catalyst from step (c) with the
liquid product from step (b) and dewaxing the liquid product under
catalytically effective dewaxing conditions; and.

(e) hydrofinishing the dewaxed product from step (d) with a
mesoporous hydrofinishing catalyst from the M4IS family under effective

hydrofinishing conditions.

[0010] A further embodiment relates to a process for preparing a lubricating

oil basestock having a VI of at least about 125 which comprises:



mesopor ous hydrofinishing catalyst fromthe M4l S
famly under effective hydrofinishing conditions.
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[0011]  Another embodiment relates to a process for preparing a lubricating
oil basestock having a VI of at least about 125 which comprises:

(a) hydrotreating a lubricating oil feedstock having a wax content of at
least about 50 wt.%, based on feedstock, with a hydrotreating catalyst under
effective hydrotreating conditions;

(b) stripping the hydrotreated feedstock to separate gaseous from liquid
product;

(c) adding at least one alcohol, carboxylic acid, ester, aldehyde, ketone
or ether to the liquid product from step (b) to provide a second liquid product
containing at least about 100 wppm oxygen;

(d) contacting the second liquid product from step (c) with a dewaxing
catalyst which contains at least one molecular sieve containing at least one 10
or 12 ring channel at a temperature of from 120 to 400°C and a hydrogen

pressure of from 791 to 20786 kPa for a time effective to selectivate the

dewaxing catalyst; and



(c) adding at |east one al cohol, carboxylic acid,

ester, aldehyde, ketone or ether to the liquid
w@e@dostsod rom step (b) to provide a second | i qeeTUS2003/032095

product containing at |east about 100 wppm oxygen;

(d) contacting the second |liquid product fromstep (c)
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channel at a tenperature of from 120 to 400C and a

hydr ogen pressure of from 791 to 20786 kPa for a tine
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atalytically effective dewaxi ng conditions. [0012]
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prod

containing at least about 100 wppm oxygen;

.~ -(d) contacting the second liquid product from step (c) with a dewaxing
catalyst which contains at least one molecular sieve containing at least one 10
or 12 ring channel at a temperature of from 120 to 400°C and a hydrogen
pressure of from 791 to 20786 kPa for a time effective to selectivate the
dewaxing catalyst;

(e) contacting the selectivated dewaxing catalyst from step (d) with at
least one of the second liquid product from step (c) or the liquid product from
step (b) under catalytically effective dewaxing conditions; and

(f) hydrofinishing the dewaxed product from step (e) with a

hydrofinishing catalyst under effective hydrofinishing conditions.

[0013] A still further embodiment relates to a process for preparing a

lubricating oil basestock having a VI of at least about 125 which comprises:
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(e) contacting the selectivated dewaxing catalyst from step (d) with at
least one of the second liquid product from step (c) or the liquid product from
step (b) under catalytically effective dewaxing conditions; and

(f) hydrofinishing the dewaxed product from step (e) with a.
hydrofinishing catalyst from the M41S family under effective hydrofinishing

conditions.

[0014]  The basestocks according to the invention meet the requirements of a
Group III basestock and can be prepared in high yields while at the same time
possessing excellent properties such as high VI and low pour point. ‘Selective

oxygenate activation of the dewaxing catalyst further improves both yield and

VL



step (b) under catalytically effective dewaxing
condi tions; and (f) hydrofinishing the dewaxed product
wo cawn3tsep (e) with a. hydro finishing catal yseCt/Dsm3/032095
the M1 S fam |y under effective hydrofinishing
conditions. [0014] The basestocks according to the
i nvention neet the requirenments of a Goup III
basest ock and can be prepar®d in high yields while at
the sane tine possessing excellent properties such as
high VI and | ow pour point. Selective oxygenate
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- 8- BRIEF DESCRIPTION OF THE DRAW NGS [0015] Figure 1
is a schematic flow di agram of the process. [0016]
[0FH5yur eFigurs] ds gselpmstioflowalibfranedf thetprotessenper at ur e
on selectivity for a selectivated catal yst. DETAI LED
DESCRI PTI ON OF THE | NVENTI ON Feedst ocks [0017] The

eedstock used in i nvention
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having a 10% distillation point

fo{:f?gél ctn}a%fﬁg ?g)é}: (343C), neasured by ASTM D 86 or
ASTM 2887, -.and are derived frommneral or synthetic
sources. The wax content of the feedstock is at |east

DEBAILEI)DESORIBEEION € &t INTRONan  range up to
100 wt. % wax. The wax content of a feed may be

 det erm pred-~by - nuel ear magneti c resonance spectroscopy

Fe M(P5292), by correlative ndM nethods (ASTM D3238)

—éﬁ&éy—sol vent methods (ASTM D3235). The waxy feeds
may be derived from a nunber of sources such as oils
derived from

[0017]  The feedstock used in the process of the invention are wax-

containing feeds that boil in the lubricating 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 or synthetic sources. The wax
content of the feedstock is at least about 50 wt.%, based on feedstock and can
range up to 100 wt.% wax. The wax content of a feed may be determined by
nuclear magnetic resonance spectroscopy (ASTM D5292), by correlative ndM
methods (ASTM D3238) or by solvent methods (ASTM D3235). The waxy
feeds may be derived from a number of 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, and Fischer-Tropsch waxes. Preferred feeds are slack waxes
and Fischer-Tropsch waxes. Slack waxes are typically derived from
hydrocarbon feeds by solvent or propane dewaxing. Slack waxes contain some
residual oil and are typically deoiled. Foots oils are derived from deoiled slack

waxes. Fischer-Tropsch waxes are prepared by the Fischer-Tropsch synthetic

process.



sol vent refining processes such as raffinates,

partially solvent dewaxed oils, deasphalted oils,
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waxes, foots oils and the |Iike, and Fi scher-Tropsch

waxes. Preferred feeds are slack waxes and
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dewaxi ng. Sl ack waxes contain sone residual oil and

are typically deoiled. Foots oils are derived from
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controlling the solvent to oil ratio, extraction temperature and method of

contacting distillate to be extracted with solvent, one can control the degree of

separation between the extract and raffinate phases.

Hydrotreating

[0020]  For hydrotreating, the catalysts are those effective for hydrotreating
such as catalysts containing Group 6 metals (based on the [IUPAC Periodic
Table format having Groups from 1 to 18), Groups 8 - 10 metals, and mixtures
thereof. Preferred metals include nickel, tungsten, molybdenum, cobalt and
mixtures thereof. These metals or mixtures of metals are typically present as
oxides or sulfides on refractory metal oxide supports. The mixture of metals
may also be present as bulk metal catalysts wherein the amount of metal is 30

wt.% or greater, based on catalyst. Suitable metal oxide supports include



separati on between the extract and raffinate phases.
Hydrotreating [ 0020] For hydrotreating, the catal ysts
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18), Goups 8 - 10 netals, and m xtures thereof.
Preferred nmetal s include nildkel, tungsten, nol ybdenum
cobalt and m xtures thereof. These netals or m xtures
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Promoters such as halogens generally increase the acidity of metal oxide
supports while mildly basic dopants such as yttria or magnesia tend to decrease

the acidity of such supports.

[0022]  Hydrotreating conditions include temperatures of from 150 to 400°C,
preferably 200 t0350°C, a hydrogen partial pressure of from 1480 to 20786 kPa
(200 to 3000 psig), preferably 2859 to 13891 kPa (400 to 2000 psig), a space

velocity of from 0.1 to 10 LHSV, preferably 0.1 to 5 LHSV, and a hydrogen to

feed ratio of from 89 to 1780 m*/m’® (500 to 10000 scf/B), preferably 178 to 890
; ,

m’/m’,
[0023]  Hydrotreating reduces the amount of nitrogen- and sulfur-containing
contaminants to levels which will not unacceptably affect the dewaxing catalyst

in the subsequent dewaxing step. Also, there may be certain polynuclear
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from.1480 to 20786 kPa (20d-to 3000 psig), preferably

2859 to 13891 kPa (400 to 2000 psig), a space
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means such as flash drums or fractionators.

Dewaxing Catalyst and Oxvygenate Treatment

[0026]  The present process for the catalytic dewaxing of waxy feeds utilizes
a catalyst that has been activated by contacting the catalyst with an oxygenate.
A preferred dewaxing catalyst is one whose mode of dewaxing is by

isomerizing wax molecules to isomerates with boiling points in the lube range.

[0027]  The dewaxing catalyst may be either crystalline or amorphous.
Crystalline materials are molecular sieves that contain at least one 10 or 12 ring
channel and may be based on aluminosilicates (zeolites), or may be based on
aluminophosphates. Zeolites used for oxygenate treatment may contain at least
one 10 or 12 channel. Examples of such zeolites include ZSM-5, ZSM-11,
ZSM-22, ZSM-23, ZSM-35, ZSM-48, ZSM-57, ferrierite, EU-1, NU-87, ITQ-
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Cat al yst and Oxygenate Treatnent [0026] The present
wEe@em3sod or the catal ytic dewaxi ng of waxy ferdBUS2003/032095

utilizes a catalyst that has been activated by

contacting the catalyst wth an oxygenate. A

preferred dewaxi ng catal yst is one whose node of

dewaxing is by isonerizing2wax nol ecules to

i somerates with boiling points in the |ube range.

[0027] The dewaxi ng catal yst may be either crystalline
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ex situ in another vessel.

[0028]  Amorphous dewaxing catalysts include alumina, fluorided alumina,
silica-alumina, fluorided silica-alumina and silica-alumina doped with Group 3
metals. Such catalysts are described for example in US Patent No. 4,900,707
and 6,383,366.

[0029] The dewaxing catalysts are bifunctional, i.e., they are loaded with a
metal hydrogenation component, which is at least one Group 6 metal, at least
one Group 8 - 10 metal, or mixtures thereof. Preféned metals are Groups 9 -10
metals. Especially preferred are Groups 9 - 10 noble metals such as Pt, Pd or
mixtures thereof (based on the [IUPAC Periodic Table format having Groups
from 1 to 18). These metals are loaded at the rate of 0.1 to 30 wt.%, based on

catalyst. Catalyst preparation and metal loading methods are described for
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are structurally equivalent to ZSM 48. The nol ecul ar
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are formed by methods such spray drying, extrusion and the like. The

dewaxing catalyst may be used in the sulfided or unsulfided form, and is

preferably in the sulfided form.

[0031]  Dewaxing conditions include temperatures of from 250 - 400°C,
preferably 275 to 350°C, pressures of from 791 to 20786 kPa (100 to 3000
psig), preferably 1480 to 17339 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).

[0032]  Oxygenates used to selectively activate the dewaxing catalyst are
organic, oxygen-containing compounds (organo-oxygenates) which form water
under hydrodewaxing conditions. Oxygenates include carboxylic acids,

alcohols including polyols, esters, aldehydes, ethers, ketones and mixtures



oxi des such as titania, nmagnesia, thoria, zirconia and
the like and tertiary conbinations of these oxides
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oxygen flame ionization detector, gas chromatography-mass spectrometry (GC-
MS) or fourier transform infrared spectroscopy. Neutron activation analysis is
preferred for low concentrations of oxygenates. Oxygenate contents of feeds
(as oxygenate) may be determined by proton nuclear magnetic resonance or by

GC-MS.

[0034]  Various methods have been proposed for measuring the selectivity of
dewaxing catalysts. In one method described in J. Catalysis, 1984, 86, 24-31,a
feedstock is catalytically dewaxed over the zeolite whose selectivity is
determined at various reaction severities to achieve different product pour

points. The conversion required to achieve a giveﬁ degree of dewaxing may

then be compared with a reference catalyst such as ZSM-5 to determine relative
selectivity. In US Patent No. 5,282,958, selectivity is measured for a given

molecular sieve having a defined crystallite size and pore diameter by
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one oxygenate. Anounts of oxygenates greater than
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wi |l not adversely affect the dewaxi ng process or

products. The total oxygen content of an oxygenate

can be neasured by instrunental nethods such as

neutron activation anal ysid5which may be conbined with

hi gh resolution proton nucl ear magnetic resonance,

gas chromatography with oxygen flanme ionization
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dewaxiflg a waxy feed. Catalyst A and Catalyst B (which is Catalyst'A treated

with oxygenate). The yield for the example is obtained by adjusting if
necessary dewaxing conditions of temperature and space velocity to achieve

equivalent pour point.



result of oxygenate treatnent for a given dewaxing
catalyst is to isonerize at least 4 relative % nore
w@Roonksssmwex conponent into |ube boiling range PEDDOB2084/€32095
at the pour point target, preferably at |east 6
relative % nore preferably at least 10 relative %
[ 0036] The selectivity inprovenent for any give
dewaxi ng catal yst may be -d@tculated as illustrated in
t he hypot hetical exanple given in the following chart
showi ng i sonerate yield inprovenent at equival ent pour
point for dewaxing a waxy feed. Catalyst A and
Catalyst B (which is Catalyst Atreated wth

oxygenate). The yi eCdtflpst Ahe exanpl e Gatﬁf%’s@?ned by
adjusting if nece Xing co
terrperature and spwty to ag e
our &f 2004/%8%590 PCT/U82003/032095 - 16
Weso o § tal yst (@ntreat ed) (oxyg2®8i% treat ed)
Wax cont ent of feed 90.0 %90.0 % Yield of isonerate
Yiéldl df isémefaf®. 0 wt . % 60 wiyget pour |songpat &t.%
atfﬁ?%&%kﬁuyi ty 0.567 * 0.689 * Selectivity inprovenent
**  Relative selectivity 21.5 % *** inprovemsnt
% * ulation: [61 (100 - 90)]/90 = 7[720
ISO“E%E? Sef SH1¥0 = %3@7* ** 0.689/0.567 -8 %%
i mprovenent is O. 567/0 567 =.1.0 *** (1. 215 Y OOO) X
Seltomtlzmrﬁp%x{eﬁm’i] For any given catal yst].2isdwerate
+ yield should inprove with

Relative selectivity 21.5 O sk
improvement %

* Calculation: [61.0 - (100 - 90)]/90=0.567  [72.0 -(100 - 90)]/90 = 0.689
ok 0.689/0.567 = 1.215; no improvement is 0.567/0.567 =.1.0

#k% (1215 -1.000)x 100 =21.5 %

[0037]  For any given catalyst, isomerate yield should improve with
increasing wax content of the feed. Thus feeds with higher wax contents, e.g.,

greater than 40 wt.%, based on feed, are preferred.

Hydrofinishing

[0038] At least a portion of the product from dewaxing is passed directly to
a hydrofinishing step without disengagement. It is preferred to hydrofinish the
product resulting from dewaxing in order to adjust‘product qualities to desired
specifications. Hydrofinishing is a form of mild hydrotreating directed to

saturating any Iube range olefins and residual aromatics as well as to removing
any remaining heteroatoms and color bodies. The post dewaxing |

hydrofinishing is usually carried out in cascade with the dewaxing step.
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metal having relatively strong hydrogenation function on a porous support.

Typical support materials include amorphous or crystalline oxide materials
such as alumina, silica, and silica-alumina. The metal content of the catalyst is
often as high as about 20 weight percent for non-noble metals. Noble metals
are usually present in amounts no greater than about 1wt.%. A preferred
hydrofinishing catalyst is a mesoporous material belonging to the M41S class
or family of catalysts. The M41S family of catalysts are mesoporous materials
having high silica contents whose preparation is further described in J. Amer.
Chem. Soc., 1992, 114, 10834. Examples included MCM-41, MCM-48 and
MCM-50. Mesoporous refers to catalysts having pore sizes from 15 to 100 A.
A preferred member of this class is MCM-41 whose preparation is described in
US Patent No. 5,098,684. MCM-41 is an inorganic, porous, non-layered phase
having a hexagonal arrangement of uniformly-sized pores. The physical

structure of MCM-41 is like a bundle of straws wherein the opening of the
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Generally the hydrofinishing will be carried out at
tenperatures from about 150C to 350C, preferably
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hourly space
[0041] Since normal hydrocarbon feedstocks derived from petroleum
contain amounts of sulfur and nitrogen that are detrimental to dewaxing
catalysts, it is preferred that such feedstocks are hydrotreated prior to
dewaxing. Thus the feedstocks to the present catalytic dewaxing process that
contain unacceptable levels of sulfur and nitrogen contaminants are preferably
hydroprocessed and subsequently stripped to remove gaseous sulfur- and
nitrogen-containing contaminants such as hydrogen sulfide and ammonia. The

hydrotreated feedstocks are then sent to the dewaxing step.

[0042]  The catalysts used in the catalytic dewaxing step are usually
purchased from a catalyst manufacturer. The user has the option of metal-
loading the catalyst or purchasing the catalyst in the metal-loaded form. As

noted previously, metal loading can be accomplished by impregnating the
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In order to selectively activate (selectivate) the
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seléciivate/thiat ER81YREIs at least one hour, preferably at least 24 hours. The
catalyst selectivation may also be followed by monitoring the yield of
isomerate from dewaxing. Alternatively, the dewaxing catalyst can be
selectively activated prior to use in the dewaxing process. In this case, the
dewaxing catalyst is heated at a temperature of from 120 to 400°C and a
hydrogen pressure of from 101 to 20786 kPa (0 to 3000 psig) in the presence
of a feed containing at least about 100 wppm, measured as oxygen, of at least
one oxygenate. The time effective to selectivate the catalyst is at least one
hour, preferably at least 24 hours. The catalyst selectivation may also be
monitored by testing catalyst samples for increased isomerate yield in the
dewaxing process. The feed may be the same or different from the
hydrocarbon feed to be dewaxed. Thus the feed may either be a carrier feed or
the hydrocarbon feed to be dewaxed. Ifthe feed is a carrier feed, it is preferred

that the carrier be a hydrocarbon such as product resulting from the present



sel ectively activated separately and the activated

catal yst used in the dewaxing process. In the forner
wWEe@aem3¥s90 a hydrocarbon feed containing at | eaBCT/HRH03/032095

100 wppm neasured as oxygen, of at |east one

oxygenate is contacted with the dewaxing catalyst

under dewaxi ng conditions. The tine effective to

sel ectivate that catal yst pg-at | east one hour,

preferably at |east 24 hours. The catalyst

sel ectivation may al so be followed by nonitoring the

ield,of sonerate , from dewaxing. ternatively, the
ca Aoy ERE PrYLass.c A 9aed Bt éﬁ'@ dgwexipg:caielystimay be

. ' h | roces A _thi ase, the
us%d;%@%ﬂ%ﬂtég?cg?xﬁg&?%@e%ie%{%oae%cfmgyt%g rlfﬁgli%et(au re of from
120 to 400C and a hydrogen pressure of from 101 to
20786 kPa (0 to 3000 psig) in the presence of a feed
[00:aht ai QatatyshprdpasetionadimlublOfuenp dewarigseandse acomplished
. oxygen, of at |east one oxygenate. The tine effective
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ewaxi ng process. Th e the sane or

prefefrbe tigdttthé carmet fieedstoclirtecdmilan td & ddsdsodkecidtenpeeidd as a
Thus the feed may either be a carrier feed or the
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ox¢@drilte/ STheedriee catl b8 @ither tHeefesdstbéldrrb@dewnged bi stifle other
orm and may be reduced. [0044] Catal yst preparation

hydiodtachomsfeqdstack sanheas thg cermterbised de suifidesghe datalyst.a
single reactor or in separate reactors. In a preferred
enbodi nent, a noble netal | oaded ZSM 48 dewaxi ng

| ' | [ .
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the! 88d$t6A€ tPPe dbwakéd is added to the reactor and dewaxing takes place

under conditions defined above. Further oxygenate treatment may be added as

needed to maintain catalyst activity.

[0046]  The product from catalytic dewaxing may be sent to hydroﬁnishing
in a separate reactor without any intervening disengagement. Direct cascade
from dewaxer to hydrofinisher is preferred thus avoiding the expense involved
in an additional stripping step. Hydrofinishing is done in the presence of
hydrogen and a hydrofinishing catalyst. The hydrpﬁnishing reaction conditions
are noted hereinbefore. Hydrofinishing is useful to remove color bodies,

enhance stability and improve toxicological properties.

[0047]  The hydrofinished product is then fractionated to isolate desired

lubricant products. The individual cuts of lubricants products are attractive as



preferred that the carrier feedstock be simlar to a

basestock cut expected as a final product, e.g., a
waQ@mosdsho The catal yst is reduced, sulfided oPCDHUS1903/032095

reduced and sul fided. The reduced and/or sulfided

catal yst can then be selectively activated by

contacting with a carrier containing at | east one

oxygenate. The carrier can-2e either the feedstock to

be dewaxed or sone other hydrocarbon feedstock such

as the carrier used to sulfide the catalyst. [0045]
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defi ned above. Further oxygenate treatnent
Greoinpeld basestocksdmae tacatoahtes abntena bADY it. %Qirlg‘redwr al SHORhe |
The product from cat al yt| c dewaxi ng be sent to

comjeirt o met Jrra dhan B 03 veipangia Vi grestesthon 86 dut less yhan 120.
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ex{}:’s@ tﬁfyi is?f@ét&efﬁan'l@oan addi tional stripping step.
rofinishing s

done i n the presence of hydrogen
and a hydrofinishing catal yst. The hydrofini shing
reaction conditions are noted hereinbefore.
[00483r of The basengjoeks pr@éﬂmd the presamt pracsiss havwal uaijue
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duct
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used by the Anmerican PetroleumInstitute (APl). API
Group Il basestocks have a saturates content of 90
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hydrotreating unit 14 through line 12. Hydrotreater 14 is loaded with a bed of
hydrotreating catalyst 16. Hydrotreated feedstock is conducted through line 18
to stripper 20 and light gases are removed through line 22. Liquid product is
then sent from striper 20 through line 24 to hydrodewaxing unit 28. Additional
hydrogen is added through line 26. Hydrodewaxing unit 28 is loaded with a
bed of hydrodewaxing catalyst 30 which catalyst has been selectively activated
by oxygenate treatment. Hydrodewaxed product is then sent through line 32 to
hydrofinishing unit 34 which is loaded with a bed of hydrofinishing catalyst 36.
Hydrofinished product is then sent through line 38 to vacuum stripper 40.
Light products are removed through line 42 and reﬁaining liquid product sent

through line 44 to a vacuum distillation unit (not shown).

[0050]  The invention is further illustrated by the following examples that

are not intended as limiting.



except that the VI is greater than 120. [0048] The
base stocks produced the present process have a uni que
w@ viossabd on of properties. The basest ocks haveCVUSIn®082095
145 to 155, a viscosity at 100C of from3.0 to 4.3
cSt, preferably 3.0 to 3.6 and a pour point of from
-15 to -40C. The conbi nation of very high VI at very
| ow viscosity and pour poi22t in indicative of the
outstanding qualities of the base stocks. [0049]
Referring now to Figure 1, a waxy feedstock such as a
slack wax is fed through line 10 to hydrotreating
unit 14. Hydrogen is added to hydrotreating unit 14
:E%Emﬂﬁgggirmalz. Hydrotreater 14 is | oaded with a bed
treating catal yst 16. Hydrotreated feedstock
is conducted through line 18 to stripper 20 and |ight

Eg%%ﬁﬁe pre renoved through line 22. Liquid product is
nt from striper 20 through line 24 to

maX|n di ti onal ydr gen is added
IOQ ?oug hisiexa fw&rﬁkﬁé TRgeSTHIE cloan feeds sdtea roduaed
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hydtdtteatedoatB 40P Chyhiosef propefies gre givehis TaBbe 1. Viscosity was
Hydr of i ni shed product 1s then sent through line 38 to
maaaumedmsmg stppdard48STM tﬁsts @451:51:1%4 eném2r7 rlasingaough

2 and r |n|n ui d t.hr ough
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be magﬁ&ﬂ/t%saﬁﬁ@aﬂ@$w{%ﬁ%&%@%3 an”dZD452©M%b§§ctwely The
Exanmpl e [00511 This exanple illustrates t ha

errpr bnetssfonyiald end pberdeints ate -a 1 randuc@drespectively.

Table1 -
Viscosity, ¢St at 100°C 8.03
Nitrogen, Wppm 43
Sulfur, Wppm 1230
Oil in wax, wt% 23.8

[0052] The feed from Table 1 was hydrotreated with Akzo Nobel KF848
catalyst under the following hydrotreating conditions: 340°C, LHSV of 0.7
v/v/h, 1000 psig (6996 kPa), treat rate of 1500 scf/B H, (267 m*/m>). The
hydrotreated product’s 370°C+ yield was 94.1 wt.% on feed. The hydrotreated

product’s properties are given in Table 2.



sul fided and oxygenate treated hydrodewaxi ng cat al yst
can produce a high quality dewaxed oil at excellent
wQ e@kd335%he feed is a 600N slack wax (SW hydpCL/DsadEas2095
at 340C whose properties are given in Table 1.
Viscosity was neasured using standard ASTM tests
(D445-94 and D2270-91) using a Houillon Autonated
Vi sconeter with a repeatabil3-ty of 0.5% Pour points
are determned by standard ASTMtest (D 97). Sul fur
and nitrogen contents nmay be neasured by standard
ASTM net hods D5453 and , o espectively. The error
limts for yield and pour—ﬁ&%s are 1 and 3,
respectively. Table 1, Viscosity, ¢St at 100C 8. 03
Ni trogen, Wopm 43  Sul fur, Wpm 1230 G| in wax, w%

23.8 [q%%%o i'&f dgadi1hnam Talglm2l was hydrotreatied
wi th Akzo Nobel’ KF848 catal yst under the foll ow ng

hydr otre}gﬁtf%gng phi ons: 340Q@8 LHSV of 0.7 v/v/h,
1000 pslig (6996 kPa), treat|rate of 1500 scf/B H2 (267

AN

8/ nB) .| Suléur, Wppmt r eat ed pradduct's 370C+ yi el d was
94. 1 wl-Y%onfeed—The-hydrotreated—produet-s
properties are given in Table 2. WO 2004/ 033590
PCT/ US2003/ 032095 -23- Table 2 Viscosity, ¢St at 100C
6.702 Nitrogen, Wpm0.48 Sulfur, Wpm 1.5 [0053]
[ogéésg hy?‘h@%"yt@ﬁdt?&téﬁ bt Was hiadaedanes edDWPH airSacior

ctor -a catalyst. conprising -S-M48" cat al yst
whledrdtalystvodipsih @ Z8M-48 catalyst bound with 35wt% gamma

alumina and loaded with 0.6 wt.% Pt. The catalyst was then dried at 120°C,

reduced in hydrogen, and sulfided at temperatures up to 320°C with 400 wppm
hydrogen sulfide in nitrogen to breakthrough. This catalyst was then subjected
to an in-situ oxygehate selectivation procedure using a Fischer Tropsch wax
containing 600 wppm oxygenates as measured by neutron activation. The
~selectivation and hydrodewaxing conditions were as follows: 1 v/v/h, 1000
psig (6996 kPa), 2500 scf/B H, (445 m’/m’) . The hydrodewaxed results are

given in Table 3.
Table 3

Average Reactor Temp. °C 320 325 330

370°C+ Yield, wt.% on feed to HDW 83.8 78.6 69.6
Product Properties

Viscosity at 100°C (cSt) 6.883 6.661 6.514
VI 154 150 144

Pour Point (°C) -7 -17 -33




alum na and | oaded with 0.6 wt.% Pt. The catal yst was
then dried at 120C, reduced in hydrogen, and sulfided
W@eook@s33er at ures up to 320C with 400 wppm hydr@LES2003/032095
sulfide in nitrogen to breakthrough. This catal yst was
then subjected to an in-situ oxygenate selectivation
procedure using a Fischer Tropsch wax containing 600
wppm oxygenat es as measur egqby neutron activation. The
sel ectivation and hydrodewaxi ng conditi ons were as
follows: 1 v/v/h, 1000 psig (6996 kPa), 2500 scf/B H2
(445 nB/ nB) . The hydrodewaxed results are given in
Example 3 Tabl e 3 Average Reactor Tenp. C 320 325 330
370C+ Yield, wt.% on feed to HDW83.8 78.6 69.6
Product Properties Viscosity at 100C (cSt) 6.883 6.661

106353, oSHssofely Q0108 paee i dhan oo Srag affoed

sulfided] @@nhtd tudté@hpdrolbwbx RipaResd§stnangiredicd £atith
with a reduced sulfided and oxygenate treated

qualityr deieawod oif atexcellpst yiekhThe tatdas aal 36 Nislackueibx whose

dewaxed oi|l at excellent yield The feed iis a 150 N
Prapetips drexeivgp s LablegheFhe é@ddﬂf@ RydrefreptedpiBre’d. The
. feed was hydrotreated at 345C. Table 4 Viscosity, cSt
at 100C 3.6 Nitrogen, Wprn 0.4 Sul fur, Wpm 120

. Table 4
Viscosity, ¢St at 100°C 3.6
Nitrogen, Wppm 0.4
, | Sulfur, Wppm ‘ 120
Oil in wax, wt.% 7.0

[0055]  The feed from Table 4 was hydrotreated with Akzo Nobel KF848
catalyst under the following hydrotreating conditions: 345°C, 0.7 v/v/h, 1000
psig (6996 kPa), 1500 scf/B H;, (267 m’/m’). The hydrotreated product’s
370°C+ yield was 93.2 wt.% on feed. The hydrotreated product’s properties

are given in Table 5.

Table 5§

Viscosity, ¢St at 100°C 34

Nitrogen, Wppm 0.1
Sulfur, Wppm 0




Ol in wax, Wwt.% 7.0 [0055] The feed from Table 4 was
hydrotreated with Akzo Nobel KF848 catal yst under the
wo edoko%dsny hydrotreating conditions: 345C, 0. 7P@T/U$1903/032095

1000 psig (6996 kPa), 1500 scf/B H2 (267 nB/nB). The

hydrotreated product's 370C+ yield was 93.2 w. % on
feed. The hydrotreated product's properties are given
in Table 5. Table 5 Viscogity, cSt at 100C 3.4

Ni trogen, Wpm 0.1 Sulfur, Wpm O W 2004/ 033590

PCT/ US2003/ 032095 -25 [0056] The hydrotreated product

was hydr odewaxed with catal yst _ conprising ZSM 48
[0836]al y Stheduidetreatedhp wvgamfar%ew% VY2 g

cofaerients 2t So Rl PlmiZe iR fbinith Bha btk

wg.fri gi%wmhrﬂ%atﬁﬁ@ffway et fiode, Fiuchd in BYGdER,

thriough. Thi s catalyst was then subjected to an

andsfitled aetegpdratarésarp tor3R08Aurith 480 rvgpEm Hiydedgen sulfide in
Tropsch wax contai ning 600 wopm oxygenates as

. . P S .
nitrogew te brdakthreugh.chhia eatialyst mes thamenbjested to gain-siuand
ydr odewaxi as.fol |l ows;

diti .
serfmwasgn oS ﬂfﬂ'&% a Figehse Teepsc Vigx eala%!nllﬁ%fﬁ@)q?l’l’me
. . s
oREhaES Wb LRt feritich AeliRRoh THScfcival Bufd 0
hyRRol&paking dobWtibhsSvéié ag folfdWE+ PivallUI00Rssip €6996eisPa),

Vi scosity at 1q0C (cSt) 3.495 3.428 ] )
2500 scf/B H, (445 m’/m’) ._The hydrodewaxed results are given in Table 6.

Table 6
Average Reactor'Temp. °C 330 335
370°C+ Yield, wt.% on feed to HDW 81.8 67.2
370°C+ Product Properties™ =~
Viscosity at 100°C (cSt) 3.495 3.428
V1 158 148
Pour Point (°C) -5 -29

[0057]  The product produced at a reactor temperature of 335°C is unique in
that its combination of VI, viscosity and pour point demonstrate a very high
quality product. As shown by the data, the base stock has a very high VI (148),
a very low viscosity (3.428) at a low pour point (-29). A product having such a
high VI at the very low viscosity and pour point is indicative of the unusual

combination of properties of this base stock.



VI 158 148 Pour Point (C) -5 -29 [0057] The product
produced at a reactor tenperature of 335C is unique in

W@ b@i/033530 conbi nation of VI, viscosity and pouPCPUBI3/032095
denonstrate a very high quality product. As shown by
the data, the base stock has a very high VI (148), a
very | ow viscosity (3.428) at a | ow pour point (-29).
A product having such a high VI at the very | ow
viscosity and pour point is indicative of the unusual
conbi nation of properties of this base stock. WO
2004/ 033590 PCT/ US2003/ 032095 -26- Exanple 3 [0058]

E anpl e conpares the perfornmance of a reduced and
sulfided catalyst with that of a reduced, sulfided

&R Thind ?i?{i’l%f%rz‘as 3he ertPiawe of mirooned edeylfdeh
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ox?‘géﬁ“ite KERGHy 488 ah-¥iBh wiitdg Fidcher Tﬁdﬂs@lﬂﬂf@kﬁistream containing
drotreating conditions: 345C, 7 vliv/h, 1000 psig

60gﬁgﬁﬁoﬂ<®q)gena&901“ o foel is pid SOkhﬁladBm)(SWm@hlch has been
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feed. The hydrotreated product’s properties are given in Table 7.

Table 7

Feed : 150N SW (7.0% Oil In Wax (OIW))

A B C

Catalyst Treatment Reduced + | - Reduced + Reduced +

Sulfided Sulfided + Sulfided +

only oxygenate oxygenate
Condition A Condition B

Average Reactor 329 340 345
Temperature, °C
370°C+ Lube Properties
370°C+ Lube yield, wt.% 52.6 68.4 53.0
on feed to Hydrodewaxer *
Viscosity, ¢St at 100°C 3.3 3.404 3.373
VI 134 148 139
370°C+ Pour Point °C -26 -27 -37

[0059]  Table 5 shows that the catalyst selectivated by reduction, sulfiding
and oxygenate treatment with has superior low temperature properties and VI
at constant yield over the catalyst treated only by reduction and sulfiding

(column A vs. column C). Alternatively at constant pour point ( column A vs.



Aver age Reactor 329 340 345 Tenperature, 'C 370C+
Lube Properties 370C+ Lube yield, wt.%52.6 68.4 53.0
wWo@eooesd9t o Hydr odewaxer Viscosity, cSt at 100BCBUS2003/032095

3.404 3.373 VI 134 148 139 370C+ Pour Point C -26

-27 -37 [0059] Table 5 shows that the catal yst

sel ectivated by reduction, sulfiding and oxygenate
treatment with has superiof27-ow t enperature properties
and VI at constant yield over the catal yst treated

only by reduction and sulfiding (colum A vs. columm

e b B ol Kol 93 BB a3 e FRI o115 8
wERLG o, MbREVEARE Brothlcl ISR @%WB‘?EW@M& its

co‘ﬁiBM@tld)m oF VI Uﬂﬁcﬁlﬂysaﬂd%diﬁ%dnﬂ &éﬁ@énshtaﬁe a v@mll@ﬁtqwaﬁty

of VI, viscosity and pour point denobnstrate a very
prodgt. q\saz*.hden by thldata, thadbase stock s aiverylhigh VI bb48)aa wery

staock has_a ver 148), a very |ow viscosity
lowaiaensityd8-494) {\ﬂ&‘ﬁﬂ)oﬁbpﬁtnt(-zﬁ) [ 0060] Wax

i sonerate selectivity is defined as: 370C+ yield (%

- Feed oil content (% Selectivity = Feed Wax content
[0666) [ ORBY isSRletmé 'sé’l'eEﬁw QRERNYs: | s defined as:

Selfectivated Catalyst Selectivity Selectivity

| nprovenent =
370°C+ vield (%) - Feed oil content (%)

Feed Wax content (%)

Selectivity =

[0061]  Selectivity Improvement is defined as:

\ Selectivated Catalyst Selectivity
Selectivity Improvement =

Base Catalyst Selectivity

[0062]  Calculation example for Example 3:

(68.4 - 7.0)/93.0 0.66 1.34 or 34% over base case
Selectivity I ent = = =
electivity fmprovem (52.6 -7.0)/ 93.0 0.49

Example 4

[0063]  This example presents a comparison of reduced, sulfided catalyst
with reduced, sulfided plus oxygenate treatment catalyst for a 600N SW
(16.5% OIW) feedstock. The feed properties are listed in table 8



Base Catal yst Selectivity [0062] Calcul ation exanple

for Exanple 3: (68.4 - 7.0) / 93.0 0.66 1.34 or 34%
wo@y®n/0fEse case Selectivity Inprovenment = = _PCBHRESH03/032095

7.0) / 93.0 0.49 Exanple 4 [0063] This exanple

presents a conparison of reduced, sulfided catalyst

Wi th reduced, sulfided plus oxygenate treatnent

catal yst for a 600N SW (1685% OW feedstock. The

feed properties are listed in table 8 WO 2004/ 033590

PCT/ US2003/ 032095 -28- Table 8 Viscosity, ¢St at 100C

7.95 N trogen, Wopm 14 Sulfur, Wpm 912 Q1| in wax,

W.%16.5 [0064] This exﬂhﬂﬂﬁﬁconpares t he performance

of a reduced and sulfided catalyst with that of a

reduced, sulfided catal yst that has been additionally

sel ect i : seher psch feedstream

cont ai I \V’E}&%ggg 6g?l%flbbugygc %499 The—feed—s—=a600N

s| ack > h\lrlr otreat-ed wi-tH Akzo

Nobel KSBHBL.OWPamyst under pHE f ol | ovm_ng_thoLeati ng

condi t | @ibin wad5Wt.9%. 7 v/ v/ h16.5000 psig (6996 kHa),

1500 scf/B H2 (267 nB/nB). The hydrotreated product's

370C+ yield was 93.2 w.%on feed. The hydrotreated

product’s properties are given in Table 9. Table 9

Vi scosi t cSt at 100C 7
[0064] Th%/s. example compares the performance of a reduced and sulfided

catalyst with that of a reduced, sulfided catalyst that has been additionally
selectivated with a Fischer Tropsch feedstream containing 600ppm of
oxygenates. The feed is a 600N slack wax (SW) which has been hydrotreated
with Akzo Nobel KF848 catalyst under the following hydrotreating conditions:.
345°C, (5.7 v/v/h, 1000 psig (6996 kPa), 1500 scf/B H, (267 m’/m®). The
hydrotreated product’s 370°C+ yield was 93.2 wt.% on feed. The hydrotreated

product’s properties are given in Table 9.

Table 9

Viscosity, ¢St at 100°C 7.2
Nitrogen, Wppm 5
Sulfur, Wppm 1




Nitrog en, Wopm5 Sul fur, Wpm 1 WO 2004/ 033590
PCT/ US2003/ 032095 -29- Table 10 Feed: 600N SW 16. 5%
wW@eap/03858 Cat al yst Treat nent Reduced + Sul fi decir/us2003/032095
Reduced + Sulfided + oxygenate Average Reactor 329
335 Tenperature, 'C 370C+ Lube Properties 60.4 76.8
Viscosity, cSt at 100C 6.8 6.8 VI 142 151 370C+ Pour
Point C -22 -20 [0065] Tabi2-10 shows that the
catal yst selectivated by reduction, sulfiding and
oxygenate at constant pour point in conparison to the
catal yst sel ectivated Lt b, oxygenates (colum A vs.
colum B), gives a yiel gf@‘—’&lﬁ of 16.4 wt.%on feed
and a VI credit of 9 points. Exanple 5 [0066] This
exanpl e denonst r &eed: 66@NISWELG.5% OIWher tenperature
operation on selectivity on a selectivated catal yst.
his exanple also defonstratgs that gelectivgion 1s

r rsiple—atter ahirgherten ot rrattogas
Srtalyst Thratigstt bi 1 {Radgopdrouftiided | e - pyliided
0067] The ex-situ sulfided catalyst (Cat-TCyXygegate
oaded and dried accofding to the procedure described
HnAetas® Readtor 329 335

Temperature, °C

370°C+ Lube  Properties 60.4 76.8
' | Viscosity, ¢St at 100°C 6.8 6.8
VI 142 151
370°C+ Pour Point °C -22 -20

| '
[0065]  Table 10 shows that the catalyst selectivated by reduction, sulfiding
and oxygenate at constant pour point in comparison to the catalyst selectivated
with oxygenates (column A vs. column B), gives a yield credit of 16.4 wt.% on

feed and a VI credit of 9 points.

Example 5

[0066] This example demonstrates the impact of higher temperature
operation on selectivity on a selectivated catalyst. This example also
demonstrates that selectivation is reversible after a higher temperature

operation as well as the possibility to re-selectivated in-situ.

[0067]  The ex-situ sulfided catalyst (Cat-C) was loaded and dried according

to the procedure described in Example 1.



WD 2004/ 033590 PCT/ US2003/ 032095 -30- [00681 As shown

in Figure 2: * Stage 1, the catal yst was |ined-out
wWOowRah/03590xygenat e free hydrotreated 150N sl aP&T/WsR003/632095

Stage 2, the catalyst was then treated with the

oxi di zed hydrotreated 150N sl ack wax feedstock

described in exanple 1 containing between 1000 and

3000 - ppm oxygen (as oxyged@te). After Stage 2, the

unit was washed using a nedicinal grade white oil to

renmove all traces of polars and aromatics. The

aly e ure s then increased to 350C under
[Oﬁﬁ‘te %‘ISISBSW) pressure and mai ntai ned at 350C

* éﬁ%p%theh&ﬂﬁ st t%§ ﬁed gﬁ %ﬁp@%%%g@ﬁ%@ frééffydrotreatted 150N

efature was re uce
slaek w@8C, this operation was al so conduct ed under V\,hlte
oil. * Stage 3, after the higher tenperature
* Stegalnthet qatatast wasthcortreptedoayth the origlizétehydretmeated 150N

reat ed 150N sl ack wax us
slaééazg ?ee é’ﬁl@p e¥pgiple 3 copfainingbatyysen iﬁgb and 3000
i zed hydrotreated 150N sl ack wax
pr‘g (:?Q gg %@g in exanple 1 containing between
Afti@ag @2 dth3Qi3t RREWASNEPRAHE a 1AédidARCefRle WhiH#@¥H to Temove
St age 4,  after the higher tenperature treat nment, was

allrtraces of pibIhrsi ayd ammatg:st fihe catatyst torpperatire W"Ersehen increased
r ot r eat e%ﬁlS N sl ack wax used in stage

to ég@z@ o3deny. @Akﬁé@@@/m@mesurs and-mgn niqd 2 %ﬁjle Cyfor 36
hogts 15 o} 3 dodrs AT S RERL e by Tebind i [ e
tethPrature of 328°C, this operation was also conducted under white oil.

* Stage §, after the higher temperature treatment, was run for 10 days using the’
same oxygenate free hydrotreated 150N slack wax used in stage 1.

At the end of stage 3, the catalyst was exposed to the oxidized hydrotreated
150N-slack wax feedstock described in example 1 containing between 1000
and 3000 ppm oxygenate, at 328°C for 3 days.

* Stage 4, after the higher temperature treatment, was run for 10 days using the

same oxygenate free hydrotreated 150N slack wax used in stage 1.
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Data in Table 11 and Figure 2 demonstrate:

- a partial loss of the yield credit after higher tefnperature treatment (Stage 3

versus Stage 2)

- that ZSM-48 can be "re-selectivated" in-situ after processing an okygenated

containing feedstock. (Stage 4 versus Stage 3)




(b) stripping the hydrotreated feedstock to separate

gaseous fromliquid product; (c) contacting a
w@lewansisgo cat al yst with a stream contai ni ng atPCEES1003/032095

about 100 wppm neasured as oxygen, of at |east one

oxygenate at a tenperature of from 120 to 400C and a

hydrogen pressure of from 791 to 20786 kPa to produce

a selectivated dewaxi ng catz yst; and (d) contacting

the sel ectivated dewaxing catalyst fromstep (c) with

the liquid product fromstep (b) and dewaxi ng the

| i jui d product under catalytically effective dewaxing
C ions. 2. A process for preparing a |lubricating

oi | basestock having a VI of at |east about 125 which
conprises: (a) hydrotreating a lubricating oil

feedst oc kAEﬁN&é@@ fér aﬁﬂﬁaﬁﬂg‘ﬁﬁlﬁﬁﬂéﬁfﬁn loil b&RsHocRMAMINGH VI of

wt. % based on feedstock, with a hydrotreating

at tedsabsut 1d3dehichefohgmisese hydrotreating conditions;
(b) stripping the h)éd_r otreated feedstock to separate
gasdaldiydrefreatingus Wbrigpidag el fegdsfockdanving atwareeenteninef at

teif Bl e Gt deoriien ol drirdidutin ¢ bitotisRgt Shialds ynder
efRRAVE g}@ﬂ,ﬁé&ﬁ%%ﬁgﬁ&ns. (d) contacting the second

i'qurd”product fromstep (c) with a dewaxing catal yst

at  qb) %limﬁiﬁgmh@hydrowemm&z@ddt@clé@%pafzﬂe gadwos 981 liquid
pressure of from 791 to 20786 kPa for a tine
preddaicti ve to sel ectivate the dewaxi ng catal yst; and WO

g les g MERCRE T,
oo, AR5 I5ABIGRO e RpEd ol s (O
terfipbraei ofdtdn 120ft8 AV0UE adla e} dreg&iPpidkéire ¥ from 791 to
20786 kPa to produce a selectivated dewaxing catalyst; and

(d) contacting the selectivated dewaxing catalyst from stép (c) with the
liquid product from step (b) and dewaxing the liquid product under

catalytically effective dewaxing conditions.

2. A process for preparing a lubricating oil basestock having a VI of
at least about 125 which comprises:

(a) hydrotreating a lubricating oil feedstock having a wax content of at
least about 50 wt.%, based on feedstock, with a hydrotreating catalyst under
effective hydrotreating conditions;

(b) stripping the hydrotreated feedstock to separate gaseous from liquid
product;

(c) adding at least one oxygenate to the Iiciuid product from step (b) to
provide a second liquid product containing at least about 100 wppm oxygen,

(d) contacting the second liquid product from step (c) with a dewaxing
catalyst at a temperature of from 120 to 400°C and a hydrogen pressure of from
791 to 20786 kPa for a time effective to selectivate the dewaxing catalyst; and



3. The process of clains 1 or 2 wherein the

hydrotreating catal yst contains at |east one G oup 6,
w@x@4yp3BIor G oup 10 netal. 4. The process of BPCHUSH03032095

or 2 wherein the hydrotreating conditions include a

tenperature of from 150-400C, a pressure of from

1480- 20786 kPa, a liquid hourly space velocity from

0.1-10 hf-1 and a hydrogen-33-eat rate of 89- 1780

n8/nB. 5. The process of clains 1 or 2 wherein the

dewaxi ng catal yst contains at |east one nol ecul ar

. YR ORLE e SteefTitbd AT ding st Ol st (Gt
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stARYnter SARD ALy leTfefide dbobAiAL coadilarse bet a,
ZSM 12, MCM 68, SAPO-5, SAPO-3 1, MAPO 36, ZSM 18,

offretite nor deni te or fauj asite. 7. The process of

I th ZSM48.. 8. Th

ot ochss oHVMEFRS OF GRND hAGE el HorERdE Ry JerEne oty
oo Bt Ot HeXohly 6. (ot B10n Grl cfn%ﬁl” herein i

etone o rocess n 1 wherein the
oxygenate is water. WO 2004/ 033590 PCT/ US2003/ 032095
-34- 10. The process of clains 1 or 2 wherein the

dewdxi ng Towt progess of edaitsi Iner 2 wierein thy Hy dopdreatingreonditions
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1780@@%/1215,0 400C, a pressure of from 791-20786 kPa, a

t
5. The process of claims 1 or 2 wherein the dewaxing catalyst

contains at least one molecular sieve containing at least one 10 or 12 ring

channel.

6. The process of claim 5 wherein the molecular sieve is at least one
of ZSM-5, ZSM-11, ZSM-22, ZSM-23, ZSM-35, ZSM-48, ZSM-57, ferrierite,
EU-1, NU-87, SAPO-11, SAPO-41, ITQ-13, MCM-71, zeolite beta, ZSM-12,
MCM-68, SAPO-5, SAPO-31, MAPO-36, ZSM-18, offretite, mordenite or

faujasite.
7. The process of claim 6 wherein the molecular sieve is ZSM-48.
8. The process of claims 1 or 2 wherein the oxygenate is at least one

alcohol, carboxylic acid, ester, aldehyde, ketone or ether.

9. The process of claim 1 wherein the oxygenate is water.



liquid hourly space velocity fromO0.1-10 hr"1 and a
hydrogen treat rate of 45- 1780 nB/nB. 13. The process
w@Ro0glozdspes 1 or 2 further conprising a hydrof i PCBOB2993/032095

step wherein said hydrofinishing step conprises
contacting the dewaxed product with a hydrofinishing
catal yst under effective hydrofinishing conditions

i ncludi ng tenperatures of £34m 150-350C, pressures of
from 2889- 20786 kPa, liquid hourly space velocities
fromO0.1-5 hr"1 and hydrogen treat rates of 45-1780

nB/ 14, Th .of .claim2 wh in the ti

of f et veTHEPLRSESE of GBS 1rd Whehl s deiaiiye camlyss,
: . f claim10

C(&ﬁgﬁgiaﬁﬁgﬁleh#é@gﬁﬁﬁ/%‘?%%eﬁg?%gceign'gongn? | ims at | east

one of Pt or Pd. 16. The process of claim1l wherein

the streamis at least one of lubricating oil
f eedbt.ockThe pragess eficlaings bior 2oabersimothle. dewWaximpeatalyst is

cess accor di tq cl.aim13 wherein said
S‘ﬁfjg‘?‘gfrpﬁl% H@Slﬂ%ép&ayétreqhsceét | east one of the M4l S
famly of catalysts.
12.  The process of claims 1 or 2 wherein dewaxing conditions ,
include a temperature of from 250-400°C, a pressure of from 791-20786 kPa, a
liquid hourly space velocity from 0.1-10 hr'’ and a hydrogen treat rate of 45-

1780 m*/m’>.

13.  The process of claims 1 or 2 further comprising a hydrofinishing
step wherein said hydrofinishing step comprises contacting the dewaxed
product with a hydroﬁnishing catalyst under effective hydroﬁnishing
conditions including temperatures of from 150-350°C, pressures of from 2889-
20786 kPa, liquid hourly space velocities from 0.1-5 hr! and hydrogen treat
rates of 45-1780 m*/m’.

14.  The process of claim 2 wherein the time effective to selectivate

the dewaxing catalyst is at least about 1 hour.

15.  The process of claim 10 wherein the metal hydrogenation

component is at least one of Pt or Pd.

16.  The process of claim 1 wherein the stream is at least one of

lubricating oil feedstock or lubricating oil basestock.

17.  The process according to claim 13 wherein said hydrofinishing

catalyst is at least one of the M41S family of catalysts.



