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[0003] End-users of process oils are requesting increased solvency of these

products as indicated by lower aniline point requirements. Simultaneously, the
availability and supply of conventional naphthenic crude oil sources is declining.
Thus, there exists a need in the art for a process that produces naphthenic base
oils, particularly those base oils having a lower aniline point, from a lesser

amount of naphthenic distillate.

[0004] United States Patent Numbers 4,744,884, and 4,699,707, both to
Moorehead, et al. disclose a process to produce lubricating oil fractions boiling
above 650°F(343.3°C) having a pour point at or below 10°F(-12.2°C) and a
viscosity index of at least 95. The process comprises hydrotreating a full-range
shale oil and then hydrodewaxing the effluent from the hydrotreating step. The
product from the hydrodewaxing step is passed to a hydrogenation reactor

wherein it is contacted with a catalyst containing a hydrogenation metal
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fractions. [0005] United States Patent Nunber
5,976,354, Powers, et al. discloses a process whereby
the practitioner can produce a diesel fraction, |ight
oil fraction, and a finished oil. The process
conprises the steps of mld T?ydrotreati ng, followed
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followed by catalytic dewaxing, and an optional aromatics saturation step after
the catalytic dewaxing. The product from the catalytic dewaxing, or from the

optional aromatics saturation step, is sent to a fractionation tower to separate the

products. All of the above-cited references are hereby incorporated by reference.

[0006]  There still exists a need in the art for a process that produces
naphthenic base oils, particularly those base oils having a low aniline point, from

a low quality feedstock.

SUMMARY OF THE INVENTION

[0007]  The instant invention is a process for producing at least one
naphthenic base oil having a low aniline point from a hydrocarbon feedstock
containing heteroatom species and aromatics and boiling in the gas oil range,

said process comprising:
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¢) dewaxing said intermediate stream in a catalytic dewaxing unit to produce
at least one second stage effluent containing heteroatom species;

d) hydrotreating said second stage effluent under hydrotreating conditions
effective for removing at least a portion of the heteroatom species to
produce at least one third stage effluent having a reduced amount of
heteroatom species; and

e) fractionating said third stage effluent to produce at least one naphthenic

base oil.

[0008] In one embodiment at least two base oils having low aniline points are
produced from a hydrocarbon feedstock comprising a mixture of several refinery
streams selected from coker gas oil, Iube extracts, deasphalted oil, fuels

distillates, and cracker resids, said hydrocarbon feedstock containing heteroatom

species and aromatics and boiling in the range of 150°C to 550°C
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[0010] The present invention is a process for producing at least one

naphthenic base oil from a hydrocarbon feedstock boiling in the gas oil range.
By naphthenic it is meant a base oil having a viscosity index of less than 85 and
wherein at least 30% of the carbon bonds of the base oil are of the naphthenic
type as defined by ASTM D 2140. The feedstock is first hydrofined under
effective conditions to remove or convert at least a portion of the heteroatom
species that are present in the feedstock, and the hydrofining step also saturates
at least a portion of the aromatics present in the feedstock. Thus, the hydrofining
step produces a first stage effluent that has a reduced amount of heteroatom
contaminants and saturated aromatics. After hydrofining, the first stage effluent
is passed to a stripping stage to remove lighter hydrocarbon components and
hydrogen sulfide through the use of a conventional stripper. The preferred

stripper used has at least one reflux tray and at least one feed tray. During the
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point at a given viscosity lower than a more paraffinic base oil of the same

viscosity.

[0011] The feedstock used in the instant process boils in the gas oil range,
150°C to 550°C, and contains aromatics and undesirable heteroatom species.

The feedstock can be a mixture of several less desirable refinery streams such as,
for example, coker gas oil, lube extracts, deasphalted oil, fuels distillates, and
cracker resids, and it is preferred that the instant process be used to treat such

less desirable refinery streams.

[0012] The feedstock is first passed to a hydrofining stage, sometimes
referred to herein as a first stage or zone. Hydrofining typically removes sulfur

and nitrogen polar compounds and results in some saturation of aromatic
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bed, fluidized catalyst bed, moving bed, slurry bed, counter current, and transfer

flow catalyst bed. A fixed catalyst bed is preferred.

[0013] The catalyst used in the hydrofining stage to remove sulfur, and
nitrogen typically comprises a hydrogenation metal on a suitable catalyst
support. The support may be a refractory metal oxide, for example, alumina,
silica or silica-alumina. The hydrogenation metal comprises at least one metal
selected from Group 6 and Groups 8-10 of the Periodic Table (based on the
IUPAC Periodic Table format having Groups from 1 to 18). The metal will
generally be present in the catalyst composition in the form of an oxide or
sulfide. Particularly suitable metals are iron, cobalt, nickel, tungsten,

molybdenum, chromium and platinum. Cobalt, nickel, molybdenum and
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2004/ 094565 PCT/ US2004/ 0100975 -7 tungsten are the

nmore preferred. A particularly preferred catalyst

conposition is Al203 pronoted by CoO or Ni O and MO3.
tuh%ﬁéﬂhréﬂw 1Butd plefarel. f Agtrtienladp préforret icatalpetonerposition is

the catal yst conposition and the feedstock may be

il -t ctive reaction tinme wll
Aﬁyﬁé)ééﬁ%;!iﬁgy%%é?g’l?o ?dﬁ&%'rs. Preferably, the "
reaction tine will range from 0.3 to 5 hours. This

typically requires a liquid hourly space velocity
(LHSV) in the range of 0.10 to 10 cc of oil per cc of

[0934R! Y Hnspauitdbdeleffedtirf Raeddy tiffedsateen theocaalyst composition
cc/cc/hr.” [0015] The tenperature in the first stage

o3 b o B S50 gme i

first stage is effectuated in the presence

of
rangd g 0.1 hoyrsgoi 0ves.hPepfogbly, the seactien taye pall range from
utilized in the hydrofining stage. The reaction

r. i . Py f . f
O S Esy s RSB eSS B ey

th '
the rgngé 8? B.L!eretov\fd clzc of oil per cc of catalyst per hour, preferably from 0.2

to 3.0 cc/cc/hr.

[0015] The temperature in the first stage will typically be in the range of
150°C to 450°C, preferably 300 to 375°C. As previously stated, the first stage is
effectuated in the presence of hydrogen. Any suitable hydrogen pressure may be
utilized in the hydrofining stage. The reaction pressure will generally be in the
range of atmospheric to 10,000 psig (68,950 kPa). Preferably, the pressure will
be in the range of 500 to 3,000 psig (3548 to 20651 kPa), more preferably 1000
to 2000 psig (6996 to 13891 kPa). The quantity of hydrogen used to contact the
feed stock will generally be in the range of 100 to 10,000 standard cubic feet per
barrel of the feed stream (17.8 to 1780 m>/m’), preferably 300 to 5,000 standard
cubic feet per barrel (53.4 to 890.5 m’/m’), more preferably 500 to 3500

standard cubic feet per barrel (89.1 to 623.4 m’/m>).
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least a portion of the aromatics present in the feedstock. By at least a portion it

is meant that less than 20 vol.% of the aromatics present in the feedstock are
saturated, preferably less than 15 vol.%, more preferably less than 10 vol.%, and

most preferably 5 to 10 vol.% of the aromatics are saturated.

[0017]  After exiting the hydrofining stage, the first stage effluent is stripped
to remove at least a portion of any light hydrocarbon components and at least a
portion of any hydrogen sulfide present. The stripping column used in stripping
the first stage effluent can be any stripping column known in the art suitable for
the above-mentioned purpose. It is preferred that the stripper used possesses a
reflux tray and a feed tray. The stripping medium or manner of contacting the
first stage effluent with the stripping medium is not critical to the instant

invention and may be any medium or contacting manner known to be effective
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preferably 350 to 425°F, more preferably 380 to 405°F, and a 95%LV, as
determined by ASTM D6417, of 700 to 1250°F, preferably 800 to 1200°F, more
preferably 800 to 1000°F. The intermediate stream also contains less than
500wppm sulfur, preferably less than 400wppm, more preferably less than
300wppm. The intermediate stream is further characterized as having an aniline
point of less than 200°F, preferably 100 to 200°F, more preferably 125 to 200°F,
and most preferably 130 to 160°F. In the preferred embodiment, the
intermediate stream is removed from the stripper at a point between the reflux

tray and the feed tray.

[0018]  As previously stated, the intermediate stream is passed to a catalytic
dewaxing stage, sometimes referred to herein as the second stage or zone,

wherein at least one second stage effluent is produced. The dewaxing catalyst
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channe?s 1nclude42e(5)ﬁ‘?e ]:)761;, and MCM-68. The molecular sieves are described

in US Patent Numbers 5,246,566, 5,282,958, 4,975,177, 4,397,827, 4,585,747,
5,075,269 and 4,440,871. MCM-68 is described in US Patent No. 6,3 10,265.
MCM-71 and ITQ-13 are described in PCT published applications WO 0242207
and WO 0078677, all of which are incorporated herein by reference. ECR-42 is
disclosed in US 6,303,534, which is also incorporated herein by reference.
Preferred catalysts include ZSM-48, ZSM-22 and ZSM-23. Especially
preferred is ZSM-48. The molecular sieves are preferably in the hydrogen form.
Reduction can occur in situ during the dewaxing step itself or can occur ex situ
in another vessel. Further, the dewaxing catalyst may be used in sulfided or

unsulfided form, and is preferably in the sulfided form.

[0019] Amorphous dewaxing catalysts include alumina, fluorided alumina,

silica-alumina, fluorided silica-alumina and silica-alumina doped with Group 3
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metals such as Pt, Pd or mixtures thereof (based on the IUPAC Periodic Table

format having Groups from 1 to 18). These metals are present in an amount
ranging from 0.1 to 30 wt.%, preferably 0.1 to 10 wt.%, more preferably 0.1 to 5
wt.%, based on the total weight of the catalyst. Catalyst preparation and metal
loading methods are described for example in US Patent No. 6,294,077, which is
incorporated herein by reference, and include, for example, ion exchange and
impregnation using decomposable metal salts. Metal dispersion techniques and
catalyst particle size control are described in US Patent No. 5,282,958, which is
also incorporated herein by reference. Catalysts with small particle size and

well-dispersed metals are preferred.

[0021]  The molecular sieves are typically composited with binder materials

which are usually refractory materials that are resistant to high temperatures



metal s such as Pt, Pd or m xtures thereof (based on
the 1 UPAC Periodic Table format having G oups from1
W@ 200383456These netal s are present in an anount PCT/HSZPO41GL0095
fromO.1 to 30 wt.% preferably 0.1 to 10 w.% nore
preferably 0.1 to 5 w.% based on the total weight
of the catalyst. Catal yst preparation and netal
| oadi ng met hods are descri bgg for exanple in US Patent
No. 6,294,077, which is incérporated herein by
reference, and include, for exanple, ion exchange and
i npregnati on using deconposable netal salts. Metal _
wiichneng bernipdoped guda dewhxingratdisionpto farod & fisished dewaxing
control are described in US Patent No. 5,282, 958,
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usually refractory materials that are resistant to
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are typically selected frominorganic oxides suych as
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of silicas with other netal oxides such as titania,
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catalysts are formed by methods such as, for example, spray drying, extrusion

and the like.

[0022] Dewaxing conditions tYpically 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). Typically, liquid
hourly space velocities range from 0.1 to 10 hr, preferably 0.1 to 5 hr!, and
hydrogen treat gas rates range from 45 to 1780 m>/m? (250 to 10000 scf/B),

preferably 89 to 890 m*/m® (500 to 5000 scf/B).

[0023]  The at least one second stage effluent exiting the dewaxing stage is
passed to a hydrotreating stage, sometimes referred to herein as the third zone or

stage. In some instances, it may be preferred to utilize a cooling stage between



sieve in the finished dewaxing catalyst is typically
from10 to 100 wt.% preferably 35 to 100 w. % based
woeootletssdt al wei ght of the catal yst. Such caPel/ys$1084/010095
are formed by nethods such as, for exanple, spray
drying, extrusion and the like. [0022] Dewaxing
conditions typically include tenperatures of from 250
- 400C, preferably 275 to 35Q0C, pressures of from 791
to 20786 kPa (100 to 3000 P3ig), preferably 1480 to
17339 kPa (200 to 2500 psig). Typically, liquid
hourly space velocities range fromO0.1 to 10 hr" 1,
the'dieikal stafe. 1The cboling dtagantlowsythe prtitionento gperate the
rates range from45 to 1780 nB/nB8 (250 to 10000

scf/. r
Ay stag oS b e g, PSR ERabh A be i pated
exiting the dewaxing stage is_ passed to
thnguigtotheatse iof gny magans knewat fonef: eqt@ﬁi% %@rttge apperatys of a
the third zone or stage. In sone instances, it may be

pidceledtreah, t Rotllithitas: éx 60kt htvlsdediecdtainddadirté heat
2004/ 094565 PCT/ US2004/ 010095 -13 the dewaxi ng stage.

eT encool ing stage allows the practitioner to operate
2 g%réwam ng stage at high tenperatures. Interstage
cooling can be effectuated through the use of any
nmeans known to effectively |lower the tenperature of a
process stream Non-limting exanples include direct

[(ﬁilq] | NAPYLeEm " BgHrotfeENBN 48 uSed herein refers to processes wherein a
hydrogen-containing treat gas is used in the presence of a suitable hydrotreating
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 8-10 metal, preferably Fe, Co and Ni, more
preferably Co and/or Ni, and most preferably Co; and at least one Group 6orl6
metal, preferably Mo and W, more preferably Mo, on a high surface area support
material, preferably alumina. It is within the scope of the present invention that
more than one type of hydrotreating catalyst be used in the same reaction vessel.
The Group 8-10 metal is typically present in an amount ranging from 2 to 20
wt.%, preferably from 4 to 12%. The Group 6 or 16 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



[ 00241 The term "hydrotreating” as used herein refers
to processes wherein a hydrogen-containing treat gas
WO 200402363 N t he presence of a suitabl e hydrot reaEr/Usmo4/010095
catalyst that is primarily active for the renoval of
het er oat ons, such as sulfur, and nitrogen. Suitable
hydrotreating catal ysts for use in the present
invention are any conventional hydrotreating catal yst
and i ncludes those which are14'conpri sed of at | east
one Goup 8-10 netal, preferably Fe, Co and N, nore
preferably Co and/or Ni, and nost preferably Co; and
tlad suppast. Boresx@numplp, i the sdpportwead to weigherGibs ythdh 28nw.%
W nore preferably Md, on a high surface area support
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hydrotreati ng catal yst be used in the sanme reaction

sypRes| Typivebhysletisaing termperatures rangsifeem| WOSCetoett0° Criwith
an anount ranging from2 to 20 wt.% preferably from
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preferably from10 to 40 wt.% and nore preferably
from20 to 30 wt.% Al netals weight percents are on
support. By "on support” we nean that the percents are
0025 d Orh¢ hpdrotiegtihg of thaBe200d 5224 Ffuent produces at least one
PCT/ US2004/ 010095 -14 the support. For exanple, if

AR o, 0 8 o Rl i 998 i
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stripped to remove hydrogen sulfide and lighter hydrocarbon components such
as light fuel oil, etc. It is preferred that the third stage effluent also be stripped.
The stripping column used in stripping the third stage effluent can be any
stripping column known. The stripping medium or manner of contacting the
stripping medium with the third stage effluent is not critical to the instant

invention and may be any medium or contacting manner known to be effective

in stripping operations.

[0026] The third stage effluent is passed to a fractionating stage to produce at
least one naphthenic base oil having a low aniline point. By low aniline point, it
is meant that the at least one naphthenic base oil has an aniline point lower than
250°F, preferably 100 to 250°F, more preferably 100 to 200°F, more preferably

100 to 180°F. The fractionating stage employs a fractionation tower that can be



pressures from50 psig to 3,000 psig, preferably from
50 prig to 2,500 psig. [00251 The hydrotreating of

wo bspersend stage ef fluent produces at | east OPET/USI004/010095
stage effluent having a reduced anmount of heteroatom
species. The third stage effluent may be passed
directly to a fractionation tower or it nmay be
stripped to renove hydrogen sul fide and |ighter
hydr ocar bon conponents such-13s light fuel oil, etc.
It is preferred that the third stage effluent also be
stripped. The stripping colum used in stripping the

ah himdspteaigefradtidnatioh tower bea aaguurs fracfiphatgore wiem Preferably
known. The stripping nmedi um or nmanner of contacting
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medi um Qr contacting manner known to be effective in
ngphthgpichyse perhreruerd by foowanating theithind staggetBpent yptcally
is passed to a fractionating stage to produce at
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point. By low aniline point, it 1is neant that the at
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1%;raeferably 100 to 200F, nore preferably 100 to 180F.
dirptraphitiame base eil Age a aigsiosiyy o& 100 de /00 6h10@ ke and the
that can be WD 2004/094565 PCT/ US2004/010095 -15 an
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the third stage effluent. The first of the three naphthenic base oils has a viscosity
of 100 SSU to 150 SSU at 100°F, preferably 100 to 125 SSU at 100°F. The
second of the three naphthenic base oils has a viscosity of 700 to 800 SSU at
100°F, preferably 725 to 775 SSU at 100°F. The third of the three naphthenic
base oils has a viscosity of 1100 to 1300 SSU at 100°F, preferably 1150 to 1250
SSU at 100°F. The fractionation of the third stage effluent also typically results
in the production of a bottoms fraction having a viscosity and boiling point

greater than any of the naphthenic base oil produced, and a lighter fraction

typically boiling in the kerosene range.

[0027] The base oils produced by the instant invention can be used as blend
components to replace lube products in the desired viscosity range. The above

description is directed at preferred embodiments of the present invention and it is



napht heni ¢ base oil produced by fractionating the
third stage effluent typically has a viscosity of 60
W®EBIW4a945800F t o 2000 SSU at 100F. Preferably tPEr/ESan€010095
at |least two naphthenic base oils produced by
fractionating the third stage effluent. The first
napht heni ¢ base oil has a viscosity of 100 to 750 SSU
at 100F, and the second napht henic base oil has a
viscosity greater than 750 U at 100F. More
preferably there are at |east three naphthenic base
oi I's produced by fractionating the third stage
nef interstet]. to Tinsit the stvention tleeretor d@neé hpvingerdmany skillinl the art
has a viscosity of 100 SSU to 150 SSU at 100F,
wﬁﬂr L& @% h%,ealér@ aﬂ@ﬁoéﬁiéaﬁbné- BRE vafifBon$aae Qfé qu wﬁm the

nic base ol l has a vi scosi ty of

800 SSU at eferabl 5.to0 775 SSU. at
Spikd ap SP%P%Pfl%é’rﬁgﬁné g‘ﬁﬁcm"ﬁ%@és FICY! H elalplate any
viscosity of 1100 to 1300 SSU at 100F, preferably 1150
stich {RtionSAddanodiiidationhend cantempletitocovér duch vaniations and
stage effluent also typically results in the
dgﬁgﬁdn%'\wﬁflmat P%eos?frt ee{rlﬁf%doﬁ@ of ;'l/‘P{é pﬂ:sﬁréﬁ’lﬁg‘éﬁﬁ%ﬁ ¥s/1th the
base oil produced and a lighter fraction typlcally
aﬁ@ﬂﬁﬂhﬁammﬁthe ker osene range. [0027] The base oils
produced by the instant invention can be used as bl end
conmponents to replace Tube products in the desired
viscosity range. The above description is directed at
preferred enbodi nents of the present invention and it
i's WO 2004/ 094565 PCT/ US2004/ 010095 -16



not intended to limt the invention thereto. One
having ordinary skill in the art wll recognize that
wao b@neoese nodi fications and variations that arPer/E81004/010095
within the spirit and scope of the present invention.
The inventors herein contenplate any such variations
and nodifications and contenplate to cover such
variations and nodificatio within the true spirit
and scope of the present in{ﬁhti on wwth the attached
claims. WO 2004/ 094565 PCT/ US2004/ 010095 -17- CLAI MS:
1. A process to produce at | east one naphthenic base
C®iAIMS8ving a low aniline point froma hydrocarbon
feedstock containi ng heteroatom species and aronatics

1and R hiog tg;})r%{i/‘gcr%?csleﬁt bnk ﬁﬁgﬁt’heﬁ | 16h BT RCRSAng a low aniline

‘conprissi ng: intng sald feedstock under

hydr ofi ni ng conditions effective .for renoving at
poihEIOMA BEHEIHRIY THHEroR CERR DA NSRROM SprFics and

saturating at |least a portion of said aromatics to
alnedits and Yoilisg in #eags oif fange daidhprooeygs eomedisingrl
anmount of heteroatom species; b) stripping said first
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colum; c) dewaxing said internedj ate stream under
cat al yt i clefawmaviigg at least a portion of the heteroatom species and

saturating at least a portion qf said aromatics to produce a first
stage effluent having a reduced amount of heteroatom species;

b) stripping said first stage effluent in a stripping column wherein at
least one intermediate stream is removed from said stripping
column;

C) dewaxing said intermediate stream under catalytic dewaxing
conditions to produce at least one second stage effluent containing
heteroatom species;

d) hydrotreating said second stage effluent under hydrotreating
conditions effective for removing at least a portion of the
heteroatom species to produce at least one third stage effluent
having a reduced amount of heteroatom species; and

€) fractionating said third stage effluent to produce at least one base

oil.



conditions to produce at |east one second stage
ef fl uent containing heteroatom species; d)
whyanov4sent i ng sai d second stage effl uent undePCT/US2004/010095
hydrotreating conditions effective for renoving at
| east a portion of the heteroatom species to produce
at least one third stage effluent having a reduced
anmount of heteroatom species;_ and e) fractionating
said third stage effl uent toIgﬁroduce at | east one base
oi | . WD 2004/ 094565 PCT/ US2004/ 010095 -18 2. The
process according to claim1l wherein said feedstock is
2a m Themprocdss aseveling td cdasn desherehl enid déedserok istarmatare of

such as, for exanple, coker_gas oil, |obe extracts,
s?sgegﬁlgﬂs@?g g@ﬁﬁa%'lé reffrfég{é gtrg%nz% ? C#H%Se or %{hgn}?rl]r a@é\i;iger r gas oil, lube

sai d cat al %@I C de\/\/aX| n condi tions i ncl ude

X GG deSP e o 16lS QLSS 2P CEAHEB &S 1 om 791 t o
20786 kPa (100 to 3000 psig), liquid hourly space
velocities ranging fromO0.1 to 10 hr" 1, and hydrogen
treat gas rates range from45 to 1780 nB/nB (250 to
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stream are sel ected from10 or 12 ring zeolites and
conditions include temperatures from 250 - 400°C, pressures of from 791 to

20786 kPa (100 to 3000 psig), liquid hourly space velocities ranging from 0.1 to
10 hr'!, and hydrogen treat gas rates range from 45 to 1780 m’/m” (250 to 10000

scf/B).

4. The process according to claim 3 wherein catalysts used in dewaxing said
intermediate stream are selected from 10 or 12 ring zeolites and

silicoaluminophosphates.

5. The process according to claim 3 wherein said hydrotreating conditions

include temperatures from 100°C to 400°C and pressures from 50 psig to 3,000

psig.

6. The process according to claim 5 wherein catalysts used in hydrotreating
said second stage effluent are selected from conventional hydrotreating catalysts

comprising 2 to 20 wt.% of at least one metal selected from Group 8-10 metals,



silicoal um nophosphates. 5. The process according to
claim3 wherein said hydrotreating conditions include
wa esopesasur es from 100C to 400C and pressures PCDOSE04/010095
psig to 3,000 psig. 6. The process according to claim
5 wherein catal ysts used in hydrotreating said second
stage effluent are selected from conventi onal
hydrotreating catal ysts conprising 2 to 20 wt. % of at
| east one netal selected fromM G oup 8-10 netals, WO
2004/ 094565 PCT/ US2004/ 010095 -19 and 5 to 50 wt. % of
at least one Goup 6 or 16 netal on a high surface
and 840 Xuwpbs of atleesticnle. GrbupTher pé asstslsons bogtdsunthdearea
claim®6 wherein said internmedi ate stream has an API
Qé\?*{ / 60F) of 15 to 30, a viscosity of 5 to 20
Sc a?ﬁﬁ%@'a viscosity index ("WVI") of -25to 5, a
5%V of 350 to 450F, and a 95%V of 700 to 1250F. 8.
The process according to claim7 wherein said
internmediate streamis further characterized as
7havi Thelpeesess hacorddipmenemisn biwhereBshidintdAhbding fRiaM has an
of less than 200F. 9. The process according to claim
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index (W% of -25 to 5, a S%LV of 350 to 450°F, and a 95%LYV of 700 o

1250°F.

8. The process according to claim 7 wherein said intermediate stream is
further characterized as having less than 500wppm sulfur, and an aniline point of

less than 200°F.

9. The process according to claim 6 wherein said intermediate stream has an
API gravity (60/60°F) of 20 to 30, a viscosity of 10 to 20 at 40°F, a viscosity
index ("VI") of -20 to 0, a 5%LV of 350 to 425°F, and a 95%LV of 800 to

1200°F.

10.  The process according to claim 7 wherein said intermediate stream is
further characterized as having less than 400wppm sulfur, and an aniline point of

125 to 200°F.



index ("VI") of -20 to O, a 5%V of 350 to 425F, and a
95%.V of 800 to 1200F. 10. The process according to
w@b@isivdsesherein said internmedi ate streamis PCr/Uk®04/010095
characterized as having | ess than 400wppm sul fur, and
an aniline point of 125 to 200F. WD 2004/ 094565
PCT/ US2004/ 010095 -20 11. The process according to
claim6 wherein said i ntermég)i ate stream APl gravity
(60/60F) of 22 to 27, a viscoSity of 10 to 15 at 40F,
a viscosity index ("VI") of -20 to -5, a 5%V of 380
to 405F, and a 95%.V of 800 to 1000F. 12. The process
1 hecoTHe prodess ateirding totodaiei 6 velsrdin saidmtednedietestreaanmAPl
is further characterized as having | ess than 300wppm
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accordi ng to clalm erein fractionati ng
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wherein fractionating said third stage effluent to

produces at |east three base oils, a fraction boiling
hi gher than any of said three base oils and a

ractid i Li ' e : . :
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base oil has a viscosjty of 60 SSU to 2000 SSU a{, )
furtlge characterized as having less than 300wppm sulfur, and an aniline point of

130 to 160°F.

13.  The process according to claim 9 wherein fractionating said third stage

effluent to produces at least two base oils.

14.  The process according to claim 11 wherein fractionating said third stage
effluent to produces at least three base oils, a fraction boiling higher than any of

said three base oils and a fraction boiling in the kerosene range.

15.  The process according to claim 2 wherein said at least one base oil has a

viscosity of 60 SSU to 2000 SSU at 100°F.

16.  The process according to claim 13 wherein the first of said at least two
base oils has a viscosity of 100 SSU to 750 SSU at 100°F, and the second of said

at least two base oils has a viscosity greater than 750 SSU at 100°F.



16. The process according to claim 13 wherein the
first of said at |east two base oils has a viscosity
wW@2002004585U t 0 750 SSU at 100F, and the secondrP@f/USEN4010095
at least two base oils has a viscosity greater than
750 SSU at 100F. WD 2004/ 094565 PCT/ US2004/010095 -21
17. The process according to claim 14 wherein the
first of said at |east three,;_base oils has a
viscosity of 100 SSU to 150 SSU at 100F; the second of
said at |east two base oils has a viscosity of
greater than 700 SSU to 800 SSU at 100F, and the
third of said at |east three base oils has a viscosity
of 1100 SSU to 1300 SSU at 100F.
17.  The process according to claim 14 wherein the first of said at least three

base oils has a viscosity of 100 SSU to 150 SSU at 100°F; the second of said at
least two base oils has a viscosity of greater than 700 SSU to 800 SSU at 100°F,
and the third of said at least three base oils has a viscosity of 1100 SSU to 1300

SSU at 100°F.



