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relates to a process to produce base oils. Mre

particularly, the instant invention relates to a

process that produces base oils through the use of

fractionation, solvent extraction, dewaxing, and
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oxygenated compounds, and aromatics from straight distillates. However, with

the decline in the availability of paraffinic base crudes, and a corresponding
increase in the proportion of naphthenic and asphaltic base crudes, it is
becoming increasingly difficult to meet the demand for lubricating oil

basestocks, or base oils.

[0003] Many processes have been proposed for producing lubricating oil
basestocks, or base oils, from the increasing proportion of naphthenic and
asphaltic base crudes. United States Patent Number 5,171,422, Kirker et al., and
Untied States Patent Number 6,217,747 B1, Chang et al., teach a process
whereby a high quality lubricating oil basestock is produced. The process
involves subjecting a high boiling hydrocarbon stream to hydrocracking
conditions. The '422 patent utilizes a high silica content zeolite catalyst of the
faujasite type to produce a hydrocrackate product, and the '747 patent utilizes a
hydrocracking catalyst comprising a hydrogenation/dehydrogenation component

and an acidic solid component modified with an oxyanion to produce a



faujasite type to produce a hydrocrackate product, and

the '747 patent utilizes a hydrocracking catal yst
woan@roosiong a hydrogenati on/ dehydr ogenati on coORpOUSEE04/018243

and an acidic solid conmponent nodified with an

oxyani on to produce a WO 2005/ 001001 PCT/ US2004/ 018243

-2 hydrocrackate product. The hydrocrackate product is

then processed to produce a lubricating oi

basest ock. [00041 However, there still exists a need

in the art for an effective process to produce

| ubricating oil basestocks,,or base oils, fromthe

i ncreasing proportion of naphthenic and asphaltic

base crudes. SUMVARY OF THE | NVENTI ON [ 00051 The

instant invention is directed at a process for

: roduci ng base oils. _The process, conpri ses: a)
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| east a first bottonms fraction; c) contacting said
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| east an aromatics-lean raffinate; e) dewaxing said
aromatics-lean raffinate to produce a dewaxed product;

SUMMARY OINTHBINSENTIO®xed product to produce at
=feast a second bottons

[0005] - The instant invention is directed at a process for producing base oils.
The process comprises:

a) contacting a hydrocarbonaceous feedstock with a hydrocracking catalyst
under effective hydrocracking conditions to produce a hydrocracked
product;

b) fractionating said hydrocracked product to produce at least a first bottoms
fraction;

¢) contacting said first bottoms fraction with an extraction solvent to
prodﬁce at least an aromatics-rich extract solution and an aromatics-lean
raffinate solution;

d) removing at least a portion of said extraction solvent from said aromatics-
lean raffinate solution to produce at least an aromatics-lean raffinate;

¢) dewaxing said aromatics-lean raffinate to produce a dewaxed product;

f) fractionating said dewaxed product to produce at least a second bottoms
fraction; and

g) hydrofinishing said second bottoms fraction to produce at least one base

oil.



fraction; and g) hydrofinishing said second bottons

fraction to produce at | east one base oil. WO
waQes/00mD01 PCT/ US2004/ 018243 -3 DETAI LED DEBCRIURBTI0@MI18243

OF THE | NSTANT | NVENTI ON [0006] The present invention

IS a process to produce at |east one base oil. The

i nstant process involves contacting a

hydr ocar bonaceous feedstock with a suitable

hydr ocracki ng catal yst under effective hydrocracking

conditions to produce a hydrocracked product. The

hydr ocracked product is then-fractionated to produce

at least a first bottons fraction. The first bottons

fraction is solvent extracted, and the resulting

aromatics-lean raffinate solutlon is processed to
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[ | ution” aromati cs-rich extract
prédilcds b@Rwaxee prsduit. Therdderxed product is then fractionated to

produce at least a second bottoms fraction that is subsequently hydrofinished

under effective hydrofinishing conditions to produce at least one base oil. The
present invention gives the practitioner the ability to produce high viscosity base

oils while not having to directly dewax these high viscosity base oils.

[0007] It should be noted that the phrases "aromatics-lean raffinate solution"
and "aromatics-rich extract solution" are not synonymous with the phrases
"aromatics-lean raffinate" and "aromatics-rich extract". The phrases "aromatics-
lean raffinate solution" and "aromatics-rich extract solution" are meant to refer
to the products of solvent extraction before the solvent has been removed, i.e.
distilled or stripped, from the respective phases. Thus, the phrases "aromatics-
lean raffinate" and "aromatics-rich extract" refer to the respective products after
at least a portion of the solvent contained in the "aromatics-lean raffinate

solution" and "aromatics-rich extract solution" has been removed.



to the products of solvent extraction before the
sol vent has been renoved, i.e. distilled or stripped,
wobnraswimeirespecti ve phases. Thus, the phrasesPCT/US2004/018243
"aromatics- lean raffinate” and "aromatics-rich
extract" refer to the respective products after at
| east a portion of the solvent contained in the
“aromatics-lean raffinate solution" and
"aromatics-rich extract solution” has been renoved. WO
2005/ 001001 PCT/ US2004/ 018243 -4 [00081 The
hydr ocar bonaceous feedstocks. suitable for use in the
process of the present invention are wax-containing
feedstocks that boil in the lubricating oil range.
These streans typically have a 10% distillation point
greater than 650F (343C), neasured by ASTM D 86 or
ASTM 2887, and are derived from mneral or synthetic
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sources such as oils derived
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resi‘dual oil and are typically deoiled. Foots oils are
heién caebe fderimed from a number of sources such as oils derived from

solvent refining processes. These oils include, for example, 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.

[0009] The hydrocarbonaceous feedstocks used herein may also contain high
concentrations of nitrogen and sulfur contaminants. Feeds containing up to 0.2
wt.% of nitrogen, based on the hydrocarbonaceous feedstock, and up to 3.0 wt.%

of sulfur can be processed in the present process.



deoi | ed sl ack waxes. Fischer-Tropsch waxes are
prepared by the Fischer- Tropsch synthetic process.
wpQBAL10Dhe hydr ocar bonaceous feedstocks used ReETRISZN04/018243
may al so contain high concentrations of nitrogen and
sul fur contam nants. Feeds containing up to 0.2 w.%
of nitrogen, based on the hydrocarbonaceous feedstock,
and up to 3.0 wt.% of sulfur can be processed in the
present process. WO 2005/001001 PCT/ US2004/018243 -5
[ 00101 As discussed above, the hydrocarbonaceous
f eedst ocks used herein are_sgcontacted with a
hydr ocracking catal yst under effective hydrocracking
conditions to produce a hydrocracked product. Suitable
hydrocracki ng catal ysts typically conprise at |east
one hydrogenation conponent. The hydrogenati on
conmponent is preferably supported on a refractory
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crystalline molecular sieves of the X or Y crystal type, having relatively uniform

m

pore diameters of 8-14 Angstroms and comprising silica, alumina, and one or
more exchangeable zeolitic cations alone or in intimate mixture with other
amorphous bases. These particularly preferred refractory supports typically

contain from 20 to 100 weight percent zeolite.

[0011] " Typically, the hydrogenation components are present upon the
refractory support in an amount from 0.3 to 25 wt.%. By “on support” we mean
that the percents are based on the weight of the support. For example, if the
support were to weigh 100 g. then 20 wt.% Group VIII metal would mean that
20 g. of Group VIII metal was on the support. Suitable hydrogenation
components are selected from Group VIB metals, Group VIII metals, their
oxides, or mixtures thereof. Non-limiting examples of suitable hydrogenation

components comprise the oxides of chromium, tungsten, cobalt, nickel, or the



refractory support in an amount fromO0.3 to 25 w. %

By "on support” we nean that the percents are based
wonodshelomei ght of the support. For exanpl e, if PCNAIS2004/018243

support were to weigh 100 g. then 20 wt. % Group VIII

metal would nmean that 20 g. of Goup VIII netal was
on the support. Suitable hydrogenation conponents are
selected fromGoup VIB netals, Goup VIII netals,

~their oxides, or mxtures thereof. Non-limting
exanpl es of suitable hydrogenati on conponents
conprise the oxides of chragium tungsten, cobalt,
ni ckel, or the WD 2005/001001 PCT/US2004/018243 -6
corresponding free netals, or any conbination thereof.
The oxides of other transition netals, such as, for
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preferably 150 to 360 psig, and gas hourly space

(0l neehs Sed Forein hroR S REPrdoening B0 oRE SIEE R Y o,
col¥dERAS! fatth&ls in BiBie 30008 t® 800, lpréRehbl hge"F t®50°F.

practltl er of the present |nvent|on my u ilize any

gibﬁsémye?b” ostiveek 100 te 4060 ysig, ipnefsrabln @etwemﬂ(b@wm/\ﬁoo psig,
rocracking conditions to produce a hydrocracke

hydragﬂauqtm@lqmmurqmequ SOrta b g dergtarably 150 to 360 psig,

ubs nt | ct i.on suij t
and g POUTH DR EEPEHEE FOtT Yo Peiiish T0fie 005 piof by "

e ' It
beﬁﬂéé%lrfe er X Pﬁe s ] for AtaP éu aSlire I§ g?flﬁﬁ%ﬁérﬁd%“génoﬁ‘ﬁﬁal .
pressure can be utlhzed. Thus, the practitioner of the present invention may
utilize any known hydrocracking catalyst known under any known

hydrocracking conditions to produce a hydrocracked product.

[0013] The hydrocracked product is subsequently fractionated in a suitable
fractionation tower. The fractionation tower used herein can be either a vacuum
or atmospheric distillation tower. It is preferred to use a vacuum distillation
tower. The temperatures at the bottom and top of the vacuum distillation tower
can be any temperatures that allow the vacuum distillation process to effectively
produce at least a first bottoms fraction, defined below. Preferably, the
temperatures at the bottom and top of the vacuum distillation tower are 585°F
and 485°F respectively, more preferably 575°F and 475°F, respectively.
Vacuum pressures suitable for use herein can be any pressures that when used
allow the vacuum distillation tower to effectively produce at least a first bottoms

fraction. Preferably, the vacuum distillation tower pressure is 45-60 psig



tower. The tenperatures at the bottom and top of the
vacuumdi stillation tower can be any tenperatures

woheds/oaldoow t he vacuum di stillation process toPCT/US2004/018243
effectively produce at least a first bottons
fraction, defined below Preferably, the tenperatures
at the bottomand top of the vacuumdistillation tower
are 585F and 485F respectively, nore preferably 575F
and 475F, respectively. Vacuum pressures suitable for
use herein can be any pressures that when used allow
the vacuumdistillation tower to effectively produce
at least a first bottons fraction. Preferably, the
vacuum di stillation tower pressure is 45-60 psig WO
2005/ 001001 PCT/ US2004/ 018243 -7 (vacuum, nost
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[0015]  After the hydrocracked product has been fractionated, the above-
defined first bottoms fraction thus produced is contacted with an extraction
solvent to produce at least an aromatics-rich extract solution and an aromatics-
lean raffinate solution. The extraction solvent used herein can be any extraction
solvent known that has an affinity for aromatic hydrocarbons in preference to
non-aromatic hydrocarbons. Non-limiting examples of such extraction solvents
include sulfolane, furfural, phenol, and N-methyl pyrrolidone ("NMP").
Furfural, phenol, and NMP are preferred.

[0016] The first bottoms fraction can be contacted with the extraction solvent
by any suitable solvent extraction method. Non-limiting examples of suitable
solvent extraction methods include batch, semi-batch, or continuous. Itis
preferred that the extraction process be a continuous process, and it is more

preferred that the continuous process be operated in a counter-current fashion.



non-aromati ¢ hydrocarbons. Non-limting exanpl es of
such extraction solvents include sulfolane, furfural,
woheisgojooand N- et hyl pyrrolidone ("NWP'). FupEuomakgo4/018243
phenol, and NWP are preferred. [0016] The first
bottons fraction can be contacted with the extraction
sol vent by any suitable solvent extraction nethod.
Non-limting exanples of suitable solvent extraction
met hods i ncl ude batch, sem -batch, or continuous. It
is preferred that the extraction process be a
continuous process, and it igs nore preferred that the
conti nuous process be operated in a counter-current
fashi on. WD 2005/ 001001 PCT/US2004/018243 1In a
counter-current configuration, it is preferred that
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enbodi ment, the tenperature and pressure are sel ected
226%F (103%E), preferghly fronmil §6TR({717E)toc205°HEP6°C). Tower bottom
temperatures are typically 40°F, preferably 30°F, lower than the tower top
temperatures. Pressures typically range from Opsi(OkPa) to 20psi(138kPa),
preferably from 5psi(34kPa) to 15psi(103kPa). In a most preferred embodiment,
the temperature and pressure are selected to prevent complete miscibility of the

first bottoms fraction in the extraction solvent.

[0018] The contacting of the first bottoms fraction with the extraction solvent
produces at least an aromatics-rich extract solution and an aromatics-lean
raffinate solution. The aromatics-lean raffinate solution is then processed to
remove at least a portion of the extraction solvent contained therein, thus
producing an aromatics-lean raffinate. The removal of at least a portion of the
extraction solvent can be done by any means known in the art effective at

separating at least a portion of an extraction solvent from an aromatics-lean



first bottons fraction in the extraction solvent.
[0018] The contacting of the first bottons fraction
wWei200s/00e1 ext racti on sol vent produces at | easPCamS2004/018243
aromatics-rich extract solution and an aromati cs-I| ean
raffinate solution. The aromatics-lean raffinate
solution is then processed to renove at |east a
portion of the extraction solvent contained therein,
thus producing an aromatics-lean raffinate. The
renmoval of at |east a portion of the extraction
sol vent can be done by any means known in the art
effective at separating at |least a portion of an
extraction solvent froman aromatics-1ean WO
2005/ 001001 PCT/ US2004/018243 -9 raffinate solution.
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distillation tower can be any tenperatures that allow

towiee The distillation tower used preferably continuously and preferentially

separates at least a portion of the extraction solvent from the hydrocarbon
fraction present in the aromatics-lean raffinate solution. The temperatures at the
bottom and top of the distillation tower can be any temperatures that allow the
vacuum distillation to effectively separate at least a portion of the extraction
solvent from the hydrocarbon fraction present in the aromatics-lean raffinate
solution. Preferably, the temperatures at the bottom and top of the distillation
tower are 585°F and 485°F respectively, more preferably 575°F and 475°F,
respectively. Pressures suitable for use herein can be any pressures that when
used allow the distillation tower to effectively separate at least a portion of the
extraction solvent from the hydrocarbon fraction present in the aromatics-lean
raffinate solution. Preferably, the vacuum distillation tower pressure is 45-60
psig, most preferably 50-55 psig. It is also preferred to recycle the recovered

solvent to the start of the extraction process.



vacuumdistillation to effectively separate at |east a
portion of the extraction solvent fromthe
wayadsmoswbon fraction present in the aromati csPCEAIS2004/018243
raffinate solution. Preferably, the tenperatures at
the bottomand top of the distillation tower are 585F
and 485F respectively, nore preferably 575F and 475F,
respectively. Pressures suitable for use herein can be
any pressures that when wused allow the distillation
tower to effectively separate at |east a portion of
the extraction solvent frogythe hydrocarbon fraction
present in the aromatics-lean raffmate sol ution.
Preferably, the vacuumdistillation tower pressure is
45-60 psig, nost preferably 50-55 psig. It is also
- preferred to recycle the recovered solvent to the
start of the extraction process. WO 2005/ 001001
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After at_ least a portion of the extraction solvent has
argiegHCs- BB WEHaCk he resulting aromatics-lean raffinate
is dewaxed to produce a dewaxed product. The manner in
whi ch the aromatics-lean raffinate is dewaxed can be
[082Y] SUiAlRRLEleadeNBEHIth HEMHRAHAELOA S6RBAL hi¥bedn fénidwvid, the
exanpl es of suitable dewaxi ng nethods include
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In the solvent-dewaxing of the aromatics-lean raffinate, an effective amount of

any suitable dewaxing solvent may be used, for example, between 50 and 700
vol.% solvent to oil ratio, most preferably between 100 and 500 vol.% solvent to
oil ratio may be used. Non-limiting examples of suitable dewaxing solvents
include methyl ethyl ketone ("MEK") and methyl isobutyl ketone ("MIBK").
Preferred dewaxing solvents include a mixture of MEK and MIBK, preferred are
those mixtures containing 30 vol.% MEK, based on the total volume of the

solvent.

[0022] After dewaxing, the dewaxed product is fractionated to produce at
least a second bottoms fraction. The fractionation tower used to fractionate the
dewaxed product can be either a vacuum or atmospheric distillation tower. Itis
preferred to use a vacuum distillation tower. The temperatures at the bottom and

top of the vacuum distillation tower can be any temperatures that allow the



oil ratio may be used. Non-limting exanples of

sui tabl e dewaxi ng sol vents include nethyl ethyl
weebwe1001 VEK") and net hyl isobutyl ketone (" MPBKUS2004/018243

Preferred dewaxi ng solvents include a m xture of MEK

and M BK, preferred are those m xtures containing 30

vol . % MEK, based on the total volume of the solvent.

[0022] After dewaxing, the dewaxed product is

fractionated to produce at |east a second bottons

fraction. The fractionation tower used to fractionate .

the dewaxed product can bejgither a vacuum or h

at nospheric distillation tower. It is preferred to

use a vacuumdi stillation tower. The tenperatures at

the bottomand top of the vacuumdistillation tower
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shoeRliie adtad thatdst decond doitoens frdetioni iy emebnt thatifrapiomhaving
fromthe fractionation tower. [0023] The second

the bighsnboilingpaishires hedsadmatiopite®Pr.y has a
m d-boiling point range (50%.V) greater than 450C to
550C, nore preferably from460C to 525C. The

y $iC OSH | ti o
(0 ol o R RART R AR S ProdicRa R pRagR Biling
poliret 18RS B08.BV) LReter tHanet50°C to 550°C, more preferably from 460°C
to 525°C. The viscosity of the second bottoms fraction ranges from 350 SUS at
100°F to 650 SUS at 100°F, 400 SUS at 100°F to 600 SUS at 100°F, more

preferably 450 SUS at 100°F to 550 SUS at 100°F.

[0024]  As previously stated, the second bottoms fraction is hydrofinished
under effective hydrofinishing conditions to produce at least one base oil.
Hydrofinishing is a form of mild hydrotreating directed to saturating any lube
range olefins and residual aromatics as well as to removing any remaining
heteroatoms and color bodies. Thus, hydrofinishing the second bottoms fraction
adjusts product qualities to desired specifications. Generally the hydrofinishing
will be carried out under effective conditions including temperatures from 150°C
to 350°C, preferably 180°C to 250°C, total pressures from 2859 to 20786 kPa
(400 to 3000 psig), liquid hourly space velocities ("LHSV") typically range from



preferably 450 SUS at 100F to 550 SUS at 100F. [0024]
As previously stated, the second bottons fraction is
wayadsgbiooi shed under effective hydrofi ni shi ngPCT/US2004/018243
conditions to produce at |east one base oil
Hydrofinishing is a formof mld hydrotreating
directed to saturating any |l ube range olefins and
residual aromatics as well as to renoving any
remai ning heteroatons and col or bodi es. Thus,
hydr of i ni shing the second bottonms fraction adjusts
product qualities to desiregy,specifications. CGenerally
the hydrofinishing wll be carried out under
effective conditions including tenperatures from 150C
to 350C, preferably 180C to 250C, total pressures from
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treat gas rates range from44.5 to 1780 nB/nB8 (250 to
10000 scf/B). [00251 The catal yst used in

[0025]r of Thé shtahgt ubed ekpdidfiadhignthef seaohd bottoms fraction is
typically a hydrotreating catalyst. Suitable

typigally ahydrotrepting catalysts Juitablehydrnotrepting entatysihforgiserin
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Grionp&NII metal is typically present in an amount ranging from 2 to 20 wt.%,
preferably from 4 to 12%. The Group VI metal will typically be present in an
amount ranging from 5 to 50 wt.%, preferably from 10 to 40 wt.%, and more
preferably from 20 to 30 wt.%. All metals weight percents are on support. By
“on support” we mean that the percents are based on the weight of the support.
For example, if the support were to weigh 100 g. then 20 wt.% Group VIII metal

would mean that 20 g. of Group VIII metal was on the support.

[0026] The at least one base oil produced by the process according to the
invention have very high viscosities and can be produced in high yields from the
above-described feeds. The viscosities of the at last one base oil typically fall
within the range described above for the second bottoms fraction. Thus, the at
least one base oil typically has a mid-boiling point range (50%LV) greater than
450°C to 550°C, more preferably from 460°C to 525°C. The viscosity of the at



amount ranging from5 to 50 wt.% preferably from 10
to 40 wt.% and nore preferably from20 to 30 wt. %
wal2bosrmetmmlil s wei ght percents are on support. ByPCT@IS2004/018243
support” we nean that the percents are based on the
wei ght of the support. For exanple, if the support
were to weigh 100 g. then 20 wt.% G oup VIII netal
woul d nean that 20 g. of Group VIII netal was on the
support. [00261 The at | east one base oil produced by
t he process according to the invention have very high
vi scosities and can be prodyged in high yields from
the above-described feeds. The viscosities of the at
| ast one base oil typically fall wthin the range
descri bed above for the second bottons fraction. Thus,
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[0028]  The following example will be useful in better illustrating the practice

of the present invention, but is not meant to limit the invention.

EXAMPLE
[0029] A base oil was produced according to the above-described invention.

A feedstock having a mid-boiling point of 450°C was hydrocracked over a
commercial hydrocracking catalyst marketed under the name HCY-642 to
produce a hydrocracked product. The hydrocracked product was then
fractionated in a vacuum fractionation tower under conditions selected to yield
10vol.% of a bottoms fraction having a mid-boiling point range (50% LV), as
determined by ASTM D6417, greater than 450°C, preferably from 476°C, and a
viscosity of 11.1 ¢St or more at 100°F. This bottoms fraction was then solvent
extrac;ted using phenol (0.5-1.5% water) and a 205°F tower top temperature and

170°F tower bottom temperature. The stripping medium was then removed



EXAVMPLE [0029] A base oil was produced according to
t he above-described invention. A feedstock having a
wai2abswoidoi ng poi nt of 450C was hydrocracked oveCcTAaS2004/018243
commer ci al hydrocracki ng catal yst marketed under the
name HCY-642 to produce a hydrocracked product. The
hydr ocr acked product was then fractionated in a
vacuum fracti onati on tower under conditions sel ected
to yield | Ovol.%of a bottons fraction having a
m d-boi | i ng point range (50% LV), as determ ned by
ASTM D6417, greater than 4594 preferably from 476C,
and a viscosity of 11.1 cSt or nore at 100F. This
bottons fraction was then solvent extracted using
phenol (0.5-1.5% water) and a 205F tower top
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TABLE 1

Dewaxed 15 vol% second 15 vol% second
Product  bottoms fraction, bottoms fraction,
pre-hydrofining post-hydrofining

Kinematic viscosity
cSt at 40°C 44.54 96.63 96.57
cSt at 100°C 7.05 11.67 11.83
Viscosity, SUS at 100°F 231 502 501
Viscosity Index 117 110 112

Pour point, °C (D97) -12 -15 -15



TABLE 1 Dewaxed 15 vol % second 15 vol % second Product

bottons fraction, bottons fraction, pre-hydrofining
weoasds/oaydt of i ning Kinematic viscosity cSt at 200US82009418243

96.63 96.57 cSt at 100C 7.05 11.67 11.83 \Viscosity,

SUS at 100F 231 502 501 Viscosity Index 117 110 112

Pour point, C (D97) -12 -15 -15 WO 2005/ 001001

PCT/ US2004/ 018243 -15- CLAIMS: 1. The instant

invention is directed at a process for producing base

oils. The process conprises: a) contacting a

hydr ocar bonaceous feedstockisi th a hydrocracki ng

catal yst under effective hydrocracking conditions to

produce a hydrocracked product; b) fractionating the

hydr ocracked product to produce at |l east a first

bz:ﬁggs fraction; c) contacting said first bottons
C on with an extraction solvent to produce at
| ea N0 Al I ©S- T j . .
Lt BB Ph SR B ARSI BB e ot The

prb@é@hoﬁﬁgg%g:i on of said extraction solvent from said
aromati cs-lean raffinate solution to produce at | east
an aj)onmatdomsacting a hydrocarbonaceous feedstock with a hydrocracking

catalyst under effective hydrocracking conditions to produce a
hydrocracked product;

b) fractionating the hydrocracked product to produce at least a first
bottoms fraction; .

c) con'tacting said first bottoms fraction with an extraction solvent to
produce at least an aromatics-rich extract solution and an
aromatics-lean raffinate solution;

d) removing at least a portion of said extraction solvent from said

aromatics-lean raffinate solution to produce at least an aromatics-

lean raffinate;

e) dewaxing said aromatics-lean raffinate to produce a dewaxed
product;

f) fractionating said dewaxed product to produce at least a second

bottoms fraction; and
g) hydrofinishing said second bottoms fraction to produce at least one

base oil.

2. The process according to any of the preceding claims wherein said

hydrocarbonaceous feedstock boils in the lubricating oil range.



| ean raffinate; e) dewaxing said aromatics-I|ean
raffinate to produce a dewaxed product; f)
woénremstooonat i ng sai d dewaxed product to producerat/usemsnis243
a second bottons fraction; and g) hydrofinishing said
second bottons fraction to produce at | east one base
oil. 2. The process according to any of the preceding
cl ai ms wherein said hydrocarbonaceous feedstock boils
in the lubricating oil range. WO 2005/001001
PCT/ US2004/ 018243 -16 3. The process according to any
of the preceding clains wheiei n said hydrocracking
catal yst contains at |east one hydrogenation netal
fromGoup VIB netals, Goup VIII netals, their
oxi des, or m xtures thereof on a refractory support
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the X or.,Y crystal .type, .having. rel atively unifor
bogiay silioartifAeibeLicaingoRs-iiAge ALidstraaiad Clays: auflifgetal
ph%%}él%a%esal?&ﬂ{gl% and one or nore exchangeabl e

Z I'Tic catl

ons alone or in intimate mxture wth

ot her anor phous bases containing from20 to 100

wei ght percent zeolite. 5. The process according to
4. any Tife frioeegsraecentling ta biay of thehpreeedingailaimsefheretn said

hydr ocr acki ng condi fjons incl.ude. t eratyres in the
reﬂr%%ﬁggr sinpott % se?ecte& from parglally dehygra ed zeolitic crystahme
molecular sieves of the X or Y crystal type, having relatively uniform pore
diameters of 8-14 Angstroms and comprising silica, alumina, and one or more
exchangeable zeolitic cations alone or in intimate mixture with other amorphous

bases containing from 20 to 100 weight percent zeolite.

5. The process according to any of the preceding claims wherein said
effective hydrocracking conditions include temperatures in the range 400°F to
800°F, total pressures between 100 to 1000 psig, hydrogen partial pressures
between 50 to 450 psig, and gas hourly space velocities (GHSV's) between 200
to 2000.

6. The process according to any of the preceding claims wherein said first
bottoms fraction has a mid-boiling point range (50% LV), as determined by
ASTM D6417, of 350°C to 450°C and has a viscosity ranging from 200 SUS at
100°F to 300 SUS at 100°F. ‘



800F, total pressures between 100 to 1000 psi g,
hydr ogen partial pressures between 50 to 450 psig,
wandsgasohour |y space velocities (GHSV s) bet weenuR0d4/018243
to 2000. 6. The process according to any of the
precedi ng clains wherein said first bottons fraction
has a m d-boiling point range (50% LV), as determ ned
by ASTM D6417, of 350C to 450C and has a viscosity
rangi ng from 200 SUS at 100F to 300 SUS at 100F. WO
2005/ 001001 PCT/ US2004/ 018243 -17 7. The process
according to any of the preggding clains wherein said
first bottonms fraction is contacted under any
sui tabl e solvent extraction method with an extraction
sol vent sel ect ed fron1any extraction sol vent known

that has an affinit or ar omati c_hydrocarbons, in
7. pr efléreanoeessacaonding Eneny ef thedrseeding ﬁéalmsefvherﬁal said first
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according to any of the preceding clains wherein the

renpval of at |east a portl on of the extraction
lvent f th t h t | ut
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sorv%ﬁf k184184 ifforf QUWERS RAe DRurfifrhl) phenéie whad N enethy hsrolidone
selected from catalytic and sol vent dewaxing.” 11. The

("MMRYss according to any of the preceding clains
wherein said dewaxed product and said hydrocracked
product are fractionated in a vacuum or

9. The process according to any of the preceding claims wherein the
removal of at least a portion of the extraction solvent from the aromatics-rich

raffinate solution is accomplished through the use of a vacuum distillation tower.

10.  The process according to any of the preceding claims wherein said
aromatics-lean raffinate is dewaxed by using a dewaxing method selected from

catalytic and solvent dewaxing.

11.  The process according to any of the preceding claims wherein said
dewaxed product and said hydrocracked product are fractionated in a vacuum or

atmospheric distillation tower.

12.  The process according to any of the preceding claims wherein said second
bottoms has a mid-boiling point range (50%LV) greater than 450°C to 550°C,
more preferably from 460°C to 525°C, and has a viscosity ranging from 200
SUS at 100°F to 300 SUS at 100°F.



at nospheric distillation tower. 12. The process
according to any of the preceding clains wherein said
weeandioobot t ons has a mi d-boiling point rangerP(Ha%e0dl018243
greater than 450C to 550C, nore preferably from 460C
to 525C, and has a viscosity ranging from 200 SUS at
100F to 300 SUS at 100F. WO 2005/001001
PCT/ US2004/ 018243 -18 13. The process according to
any of the preceding clains wherein said second
bottons fraction is hydrofinished with a catal yst
sel ected fromany conventioemg hydrotreating catal yst
under effective hydrofinishing conditions including
tenperatures from 150C to 350C, total pressures are
typically from2859 to 20786 kPa (400 to 3000 psig),
liquid hourly space velocities ranging fromO0.1 to 5
LHSV (hr-1), and t hydrogen treat gas rates ranging

137 " O 3ol abEBRIAS S Bny 62R: hiacd@RER1sR]S Wherein said second
bottoms fraction is hydrofinished with a catalyst selected from any conventional
hydrotreating catalyst under effective hydrofinishing conditions including
temperatures from 150°C to 350°C, total pressures are typically from 2859 to
20786 kPa (400 to 3000 psig), liquid hourly space velocities ranging from 0.1 to
5 LHSV (tr™), and t hydrogen treat gas rates ranging from 44.5 to 1780 m’/m’
(250 to 10000 scf/B).



