WD 2004/ 094565 PCTI US2004/ 010095 -1 PROCESS FOR PRODUCI NG LUBRI CANT BASE

O LS FIELD OF THE I NVENTI ON [0002] The present invention is an inproved
process for producing lubricant base oils. Mire particularly, the instant

i nventi on We 2am/004585 oved process for produci ng napht hegrdGudgaigbs S from

| ow qual ity feedstocks. BACKGROUND OF-TFHE | NVENTI ON [ 0003] End-users of
process oils are requesting increased sol vency of these products as

i ndicated by | ower aniline point requirenents. Sinmultaneously, the
availability and supply of conventional naphthenic crude oil sources is
declining. Thus PROGESSFOR PRODERING IBRICANTPBASR'GASSS that produces
napht heni ¢ base oITs, partrcurarly those base ol1s having a | ower aniline
point, froma |lesser anmount of naphthenic distillate. [0004] United States
Patent Nunber s 4,744,884, and 4,699,707, both to Moorehead, et al. disclose
a process to produce lubricating oil fractions boiling above 650F(343.3C)
havi ng a pakElbbioR: Ted BENVENEWNOF(- 12. 2C) and a viscosity index of at

| east 95. The process conpri ses hydrotreatl ng a full-range shale oil and

t hen hydr ofd}2¥i nJhichreeht inventiod isem ﬁﬂp@om&bmbeﬁdbr phdating lubfieant pr oduct
fromthe hydrodewaxi ng step I s passed to a hydrogenation reactor wherein it

| S contact Brkeilsh MofitiyAhu g e bl thRn DY 1OAP A8 BRGRLs fof©

2004/ 09456
producing naphthenic base oils from low quality feedstocks.

BACKGROUND OF THE INVENTION

[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 Patént 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



-2 conponent. After hydrogenating the product fromthe hydrogenati on stage
is fractionated into one or nore lubricating oil fractions. [0005] United

St at es Pat{',‘,En)tzomilj(;'gtig:ﬁrg 5,976, 354, Powers, et al. discloses wgrhesaasseoeher eby
the practitioner 'can produce a diesel fraction, light oil fraction, and a

finished oil. The process conprises the steps of mld hydrotreating,

foll owed by catal ytic dewaxi ng, and an optional aromatics saturation step
after the catalytic dewaxing. The product fromthe catal ytic dewaxi ng, or
fromthe optional aromatics saturation-gtep, is sent to a fractionation
tower to separate the products. Al of the above-cited references are
hereby incorporated by reference. [0006] There still exists a need in the

art for ap I i i partij.cul arly those
base of 15 hagingnshy axfe RatEESmRRAPRL AR R3] B bior(RhbG B s )
SUMVARY OF THE | NVENTI ON [ 0007] The instant invention is a process for
produci ng afrariemsated meto ongphitrherd lubbgating il fractions. a | ow aniline point from
a hydrocarbon feedstock containing heteroatom species and aronatics and
boiling in the gas oil range, said process conprising: WO 2004/ 094565

PCT/ US2004/ 010095 -3 a) hydrofm ng said feedstock under hydrofining

condrti one SR oL skl PN Bk 36 2R s s 1 M gLy 92t o
process whereby the practitioner can produce a diesel fraction, light oil fraction,
and a finished oil. The process comprises the steps of mild hydrotreating,
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:



| east a portion of said aromatics to produce a first stage effluent having a
~Teduced anount of heteroatom species; b) stripping said first stage effl uent

to renove at | east_a portion of |ower boiling hydrocarb ogen
,sulfide in ng?wgfﬂfr ng colum wherein at |east one int eﬁﬁiﬂfggﬁé}aﬁaéeam IS

“renpoved fromsaid stripping colum; c) dewaxing said internediate streamin
a catalytic dewaxing unit to produce at | east one second stage effluent
cont ai ni ng heteroat om species; d) hydrotreating said second stage effl uent
under hydrotreating conditions effectivwe for renoving at |east a portion of
t he heteroatom species to produce at |east one third stage effluent having
a reduced annunt of heteroatom species; and e) fractionating said third

st age effluent duce a 0 eni c se oi 81 In one
embodi nent at @ é:{‘)' é%fﬁg@ fﬁé’\‘?ﬁﬁf‘g@}l Hig ¢ B‘éﬁ‘%?é‘ %Fg‘ée %r oduced
froma hydrocar bon feedstock conprising a mxture of several refinery

streans sel ect edefmoving atdeastgasortioh ofith¢ hetefodtomospecicd eadphnirhe ai |, fuel s
distillates, and cracker resids, said hydrocarbon feedstock containing

e St OS2 R BTSSR ko0t 8 A LB P, 220

three pase oils having Iow aniline points are produced froma hydrocarbon
f eedst ock conpr iTSHweE mp&mtlpfdlemmatom species;

b) stripping said first stage effluent to remove at least a portion of lower
¢ boiling hydrocarbons and hydrogen sulfide in a stripping column wherein

at least one internfediate stream is removed from said stripping column;

¢) dewaxing said intermediate stream in a catafytic 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 fleteroatom species 1o
produce at least one third stage effluent having a reduced amount of

heteroatom species; and

N

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, lube extracts, deasphalted oil, fuels

distillates, and cracker resids, said hydrocarbon feedstock contaming heteroatom

species and aromatics and boiling in the range of 150°C to 550°C



several refinery streans selected fromcoker gas oil, |ube extracts,

deasphalted oil, fuels distillates, and cracker resids, said hydrocarbon
f eedst ock cqmf Abhidlgss het er oat om speci es and aromatics aR#, o Liyst he
range of 150C to 550C DETAI LED DESCRI PTI ON OF THE | NSTA [0010]

The present invention is a process for producing at | east 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 |ess than 85
and wherein at |east 30% of the carbon Hends of the base oil are of the
napht henic type as defined by ASTM D 2140. The feedstock is first
hydr of i ned under effective conditions to renove or convert at |east a
portion of the heteroatom species that are present in the feedstock, and
the hydrofining step also saturates at |east a portion of the aromatics
present in the feedstock, Thus, the hydrofining step produces a first stage

ef fluent t hi@00Hs aln arntbererabedimendat leasithoes base ailsrhavimgs low ending sat ur at ed

aromatics. After hydrofining, the first stage effluent is passed to a

strippi ng spaffts bfe prRIMIGE] Hoahh By drotdessinfdeasoeR ¥BRE NSy aMdixngdrogen
sul fide through the use of a conventional stripper. The preferred stripper

used has at | eas e reflux tra d at | east a eed tray i.ng, the WO
5004/ 003505 SPAFALKSIHGAY 5&%5%%1@%(3@31?%69 o %@%@‘Eﬁ“ﬁ‘? SRundd denabhaltdl o A e
streamis renoved fromthe stripper at a point between the reflux tray and

the feed tray, fidiedistillateseandcmcker eaids said bydadoarben fedatoelt dontanigigwaxi ng
stage, sonetines referred to herein as a

heteroatom species and aromatics and boiling in the range of 150°C to 550°C

DETAILED DESCRIPTION OF THE INSTANT INVENTION

[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 W
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 effiuent 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



dewaxi ng zone, to produce a second stage effluent, and the second stage
effluent is then hydrotreated to produce at | east one third stage effl uent
having a re ~ampunt of heteroatom species. The third stage effluent is
subsequent | %@gé"g%n%) a fractionation zone wherein at | é’&ért’ggﬁﬂ%”‘ﬁﬁﬂ?ﬁt heni ¢
base oil is produced. It should be noted that naphthenic base oils are
characterized by having an aniline point at a given viscosity |lower than a
nore paraffinic base oil of the same viscosity. [0011] The feedstock used
in the instant process boils in the gas g.| range, 150C to 550C, and
contains aromati cs and undesirabl e heteroatom species. The feedstock can be
a mxture of several |less desirable refinery streans such as, for exanple,
coker gas oil,. lube extracts, deasphalited oil, .fuels djstillates, and
cracker resiSHIPPIIEFHAL, pLlcasans FiAe piRearh is femevest BemLtesERG At £o
treat such |ess desirable refinery streans. [0012] The feedstock is first
passed to a pomirdtiveen ghetefie;, trapamd thedsed waf e Mrdntepmediate sregnds f i r st
stage or zone. Hydrofining typically renmoves sul fur and nitrogen polar

conpounds a f i " i elpt- 1. 565
PCT/U82004/8%8%8@8h?ga%g%%ggﬁﬁgééﬁ%ﬁﬁgggfﬁ%ﬁo15%2%&%?%§h%%$%6%§%h0ted t hat
sone degree of cracking also occurs in the hydrofining stage. Thus, the
first stage dsMoEbReS80RE 0 PEedupeayrccond siage effihent; ard the secerd stagpsitluant of
the aromatics present in the feedstock saturated, and a decreased

concentrat i g8 it Bydrotieal?@ite pPedRid £ WHREHA thiADstage effluent having a reduced

D
0
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(' amount of heteroatom species. The third stage effluent is subsequently passed to
a fractionation zone wherein at least one naphthenic base oil is produced. It
should be noted that naphthenic base oils are characterized by having an aniline
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.

T

The feedstock can be a mikture 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



ni trogen heteroat om conpounds. The hydrofi m ng process can be carried out by
contacting the feedstock with a catalytically effective anount of a

hydr of i ni ngvo sRkadxed in the presence of hydrogen under s};&f/ag"&/&wg&ofm ng
conditions. The hydrofining process can be carried out using any suitable

reactor configuration. Non-limting exanples of suitable reactor
configurations include a fixed catalyst bed, fluidized catalyst bed, noving
bed, slurry bed, counter current, and transfer flow catalyst bed. A fixed
catal yst bed is preferred. [00131 The cédf-al yst used in the hydrofining stage
to renmove sulfur, and nitrogen typically conprises a hydrogenation netal on
a suitable catalyst J support. The support nmay be a refractory netal oxide,

for exanpl ' ol G | iR HET ' al
corpr | sos. SoiRddduch o EfpRinc Jt SR BURARS LR MEAGREDRELERIIRT (e
Periodic Tahle (based on the | UPAC Perjodic Table format having G oups from
1 to 18). Taleo pesws mihe hydrefiamg $t92% e Ihvs dbmtirststagearodness a firgsmessi ti on
in the formof an oxide or sulfide. Particularly suitable netals are iron,

cobal t, ni céfBhent hmﬁﬁ% a0 least@hyRIEANMThe @fﬁlﬁﬂﬁ@%’%@@@iﬁﬁh%é felstderbal t,
ni ckel, mol ybdenum and WD 2004/ 094565 PCT/1JS2004/ 010095 -7 tungsten are

the nore prefer . particularl referred. catal yst conposition i A1203
promoted by 2egedh anf @ Gistr it SondeaBaioN ahsaldfif hes) ety SRRPORERL | on ¢ i e
bet ween the catal yst conposition and the feedstock may be utilized. In
gener al , t hitrogér beteveatpancompoundsnelhei hydrofining process can be carried out by
contacting the feedstock with a catalytically effective amount of a hydrofining
catalyst in the presence of hydrogen under suitable hydrofining conditions. The
hydrofining process can be carried out using any suitable reactor configuration.
Non-limiting examples of suitable reactor configurations include a fixed catalyst

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 ‘\J
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



,range fromO0.1 hours to 10 hours. Preferably, the reaction tinme will range
from 0.3 to 5 hours. This typically requires a liquid hourly space velocity
(LHSV) in 0f 0.10 to 10 cc of oil per cc of catalyst per hour,
pr ef er abl y??%‘rﬁ%‘.ﬁ%“%bto 3.0 cc/cc/hr. [0015] The tenperat GFYUSHOUAEPT (st
stage will typically be in the range of 150C to 450C, preferably 300 to
375C. As previously stated, the first stage is effectuated in the presence
of hydrogen. Any suitable hydrogen pressure may be wutilized in the

hydr of i ni ng stage. The reaction pressurezwi ||l generally be in the range of
at nospheric to 10,000 prig (68,950 kPa). Preferably, the pressure will be
in the range of 500 to 3,000 psig (3548 to 20651 kPa), nore preferably 1000
to 2000 psi 6996 tqg 13891 KkRa)..The anti.ty of hydrogen used to contact
Lhe” foen” simbRtnar ewgreapqe;e%%d-iﬁgaﬁﬁcqqgﬂgér ALY S OB L Bar
cubic feet per Dbarrel of the feed stream (17.8 to 1780 nB8/m, preferably
300 to 5, 00816:gndnraded bukicd debiOmad Maf):el (53.4 to 890.5 nB/m), nore
preferably 500 to 3500 standard cubic feet per barrel (89.1 to 623.4 n8/n.
WO 2004/ 094565 PCT/ US2004/ 010095 -8 [0016] As previously stated, the
hydrof m ng stage, renoves at |east a portion of the sulfur heteroatons .and
nitrogen heterﬁatom conpounds_present in the feedstock. By at least a
portion, itl40d4headiny ﬁ&iﬁlﬂ’ﬂ%@ffﬁqm{eer&é@“%ﬁm bagvsen theecatalyist ¢ompesiEPBat om
conpounds are renoved, preferably nore than 75 vol.% nore preferably nore
than 90 vol a2 thEyeedstbely maytieauiilivRd. 20 genbralotht effeeting téRHOA time will

( range from 0.1 hours to 10 hours. Preferably, the reaction time 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 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 m3/m3), preferably 300 to 5,000 standard
cubic feet per barrel (53.4 to 890.5 nr’/m®), more preferably 500 to 3500

standard cubic feet per barrel (89.1 to 623.4 m’/m’).



het er oat om conpounds are renoved, preferably nore than 30 vol.% and nore
preferably 40 vol.% The hydrofining stage also results in the saturation of

at | east svpodtheirgof the aromatics present in the feedsi, J east a
portion it 1is meant that |ess than 20 vol.%of the ar Omt?ﬁ@%ﬁ%@@h?a in the

feedstock are saturated, preferably less than 15 vol % nore preferably |ess
than 10 vol.% and nost preferably 5 to 10 vol % of the aronatics are
saturated. [0017] After exiting the hydrofm ng stage, the first stage
effluent is stripped ) to renove at |ea%t a portion of any |ight

hydr ocar bon conponents and at | east a portion of any hydrogen sul fide
present. The stripping colum used in stripping the first stage effluent
can be any stripping colum known in the art suitable for the
above-nentioned purpose. It is preferred that the stripper used possesses a

reflux tray_and a feed tray. The strippjng nediumor manner of contacting
the first @3&819 e F¥S RIERIought ﬁateﬂethﬁtffydmgm@grﬁé@gm AEMEVeDHat leastia peitiono t he

instant invention and may be any medi um or contacting nanner known to be

ef fecti ve \YPtROQAIMPHEGE0A6Hs dHd 06 SADREEroat dmohipRRindd pReshain es. During
the stripping operation, an internediate streamis renoved fromthe

ocatton wraln BT At BRI o R ke Rblet STRB % Bh6Roor) of 15

to 30, preferably 20 to 30, and nore preferably 22 to 27. The internediate
stream i s fsulfindeterbatoar cempeunddareaemiovedspreferablysmore thandt vat%odalre (
preferably 10 to 20, and nore preferably 10 to 15, and a viscosity index

(M) OF préRrbBlymoRt €af VoL %2 Aybiktly, Atte MRAP20BL 9 8P nifBgb® o The

heteroatom compounds are removed, preferably more than 30 vol.%, and more
preferably 40 vol.%. The hydrofining stage also results in the saturation of at
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 L f
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 siripping

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



~stream has a 5%V, as determ ned by ASTM D6417, of 350 to 450F, preferably
350 to 425F, nore preferably 380 to 405F, and a 95%.V, as determ ned by
ASTM D6417 700 . to 1250F, preferably 800 to 1200F, norg ref erably 800
_to 1000F. %‘gg?oﬁ@gﬁtﬁ%di ate stream al so contains |ess thanpcg’gé%%b’mog?ﬂ fur,
preferably | ess than 400wppm nore preferably |ess than 300wppm The

I nternmedi ate streamis further characterized as having an aniline point of
| ess than 200F, preferably 100 to 200F, nore preferably 125 to 200F, and
nost preferably 130 to 160F. In the preferred enbodi nent, the internediate
streamis renoved fromthe stripper at a point between the reflex tray and
the feed tray. [0018] As previously stated, the internediate streamis
passed to a; e waxi . oret i nes..referred .herein as the
econd st aglt Syl CoedfitR RiuBh M urRaE: bERHRE.AL il etinl e S
produced. The dewaxing catal yst WO 2004/ 094565 PCT/ US2004/010095 -10 nmay be
ei t her crystanpvekirom treotrppers Thenatamediate sireamiarempwtd frosethecherein  are
preferably nol ecul ar sieves that contain at |east one 10 or 12 ring channel

and may be Qg;gﬁgto? %t qhy; 9;@&@@% B8 btr&m s an APT gravi

silicoalumn osphat es S Non-l1mting exanples of S|t]éle zeolites
i ncl ude ZSM M 23 SM 35, ZSM 48, ZSM 57, ferrierite, | TQ 13, MM 68

and MOM 71, (‘%@ﬁﬂﬁi(ﬁ 'S %ﬁmﬁé@i}’ %tglz'@w?w%ﬁ?ﬂﬁ %{eéaj)lﬁéﬁttﬁigﬁi- @t | east

one 10-ring channel include ECR-42. Non-limting exanpl es of nol ecul ar

si eves cont atvitngdia® sticagm is further characterized by a viscosity of 5 to 20 ¢St at 40°F,

( preferably 10 to 20, and more preferably 10 to 15, and a viscosity index ("VI")
| of -25 to 5, preferably -20 to 0, and more preferably -20 to -5. The intermediate

stream has a 5%LV, as determined by ASTM D6417, of 350 to 450°F,
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
prefefably 800 to .1.000°F. The inteﬁnediate étreafn 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



channel s include zeolite beta, and MCM 68. The nol ecul ar sieves are
described in US Patent Nunbers 5,246, 566, 5, 282,958, 4,975,177, 4,397, 827,
4,585, 747, wo, Ddbosd&R and 4, 440,871. MCM 68 is described igy gl,{% 'F‘ <No.
6, 310, 265. MCM 71 and I TQ 13 are described in PCT published applica fons 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 ZSM48. The nolEsul ar sieves are preferably in the
hydrogen form Reduction can occur in situ during the dewaxing step itself
or can occur ex S|tu in another vessel. Further, the dewaxing catalyst may

be used in &rc%ﬁﬁ%%%réﬁéﬁ% N nc]:'y%gﬂﬁﬁ% ﬁ{a‘i‘éijléﬁs ed H&gﬁyl fided

form [00191 rmrp ous um na, uor

alumna, silica- aluw uorlde silica-alum na and S|I|ca al um na doped
with Group Zresckaah E@B aperves sontep otleastiane ) or 42 rmg¢havaeh) yst s
are described in, for exanple, US Patent Nos. 4,900,707 and 6,383,366, both

of which argnd n:egrrlimb@éedd)mﬁﬁum@ucdteé €eslites) of BA2Aicohaniimphvipinteat al ysts

used are bifunctional. By bi functional 1t is neant that the dewaxing

Py ogenat | BYATaREt ROk tﬁﬁ%ﬂ%@hﬁ@? P sRmiE e ee indtias AR dsd s

metal, at |east one Goup 8 - 10 netal, or mxtures thereof. Preferr ed

metal s are GSHUH3S, ESMGI&;EtSMsﬂ Farpietitey ITQ- 3 sMEMe6S and MEM:FY. Nen-10 nobl e
Iimiting examples of aluminophosphates containing at least one 10-ring channel
include ECR-42. Non-limiting examples of molecular sieves containing 12 ring
channels include zeolite beta, 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. 6,310,265.
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



metals such as Pt, Pd or m xtures thereof (based on the |IUPAC Periodic Table
- format having Goups from1l to 18). These netals are present in an anount

ranglngf 30 wt.% preferably 0.1 to 10 wt. % bly 0.1
0, 98 B8 R B

, the total weight of the catal yst. Cata reparatlon
i and netal | oadi ng nmet hods are described for exanple in US Patent No.
6,294,077, which is incorporated herein by reference, and include, for
exanpl e, ion exchange and i npregnation using deconposable netal salts.

Met al dispersion techniques and catalysti.particle size control are
described in US Patent No. 5,282,958, which is also incorporated herein by
ref erence. Catalysts wth snall particle si ze and wel | -di spersed netals are

preferred. [0 T ul ar SI ar.e t ited bi nder
materi al s {H‘ﬁ%ﬁ Pgﬁﬁgﬁﬂlﬂs syarpgpﬁ ’9‘ it;% tﬁfa?%ﬁg\s’?%ﬁ %%IF.‘?? to high
t enper at ures WD 2004/ 094565 PCT/ 1JS2004J010095 -12 whi ch may be enpl oyed
under dewaxamd)6S@3cBGa6, both efowhmhrare ifidorpefatet Herexbngeferaical yst or may be

bi nderl ess (self bound or bulk). The binder naterials are typically

sel ected frominorgani c oxides such as silica, alumna, silica-alum nas,

bi nary conbinations of silicas wth other netal oxides such as titania,
magnesia, thoria, zirconia and the like and tertiary conbinations of these

oxi des suchl0i0]si | Thedawasing satalysés needarg bifunctianal) i hsunetenalibls The

amount of nolecular sieve in the finished dewaxing catalyst is typically

from 10 to {#{@nithatihe duvahengbhtalydls haveld@ewhxity fiasesh M h g dieieahtivgi ght
of the catal yst. Such
( function. The hydrogenation function is preferably provided by at least one
Group 6 metal, at least one Group & - 10 metai, or mixtures thereof. Preferred
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 present in an amount
fanging from 0.1 to 30 wt.%, preferably 01 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 dascribed 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



catal ysts are fornmed by nethods such as, for exanple, spray drying,
extrusion and the like. [0022] Dewaxing conditions typically include

t enper at ur eyv@iookHags250 - 400C, preferably 275 to 350C, pg Srom
791 to 20786 kPa (100 to 3000 psig), preferably 1480 to 17‘%@@%&@0@%@0 to

2500 psig). Typically, liquid hourly space velocities range fromO0.1 to 10
hf', preferably 0.1 to 5 hr-1, and hydrogen treat gas rates range from 45
to 1780 nB/nB (250 to 10000 scf/B), preferably 89 to 890 nB8/nB (500 to 5000
scf/B). [0023] The at |east one second siage effluent exiting the dewaxing
stage is passed to a hydrotreating stage, sonetines referred to herein as
the third zone or stage. In sone instances, it may be preferred to utilize

a cool i ng st@ﬁ@h%%@em\égfegasﬁ{dt%gﬁ%% 084 LRI ﬁhist%ﬁg*&gﬂaﬁwi ng

stage. The cool I ng “stage e practitioner to operate ewaxi ng

stage at high tenperatures, ]Jnterstage cooling can be effectuated through
t he use of ﬁ‘iﬁtl)ﬁ%éﬁén%hgwgn’c rless ﬁg'?@%dqr )-t hBe bEiss materials gre o
process stream Non-limting exanples include direct and indirect heat

exchangers. tgpicAlY4¢ledtrd fkemimdipaaiosxidas kg awsilivs eduinen£isilidaeiianindg
processes wherein a hydrogen-containing treat gas is used in the presence

of a sui t ablyg, NS ol gakh e GALA WA HRA b BEJIBShY a8 HhdatE, dRbndsle
thoria, zirconia and the like and tertiary combinations of these oxides such as
silica-alumina -thoria and silica-alumina magnesia. The amount of molecular
sieve in the finished dewaxing catalyst is typically from 10 to 100 wt.%,
preferably 35 to 100 wt.%, based on the total weight of the catalyst. Such

catalysts are formed by methods such as, for example, spray drying, extrusion

and the like.

[0022] Dewaxing conditions tYpically include temperatures of frorﬁ 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, iquid . )
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

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



and nitrogen. Suitable hydrotreating catalysts for use in the present
invention are any conventional hydrotreating catal yst and includes those
whi ch are i of at |east one Goup 8-10 netal, preferably Fe, Co and
Ni, nore pre? erﬂgl@?%ﬁbco and/or Ni, and nost preferably Co;P%ﬂHSZQK‘“@I@%t one
Goup 6 or 16 netal, preferably Mo and W nore preferably M, on a high
surface area support material, preferably alumna. It is within the scope
of the present invention that nore than one type of hydrotreating catal yst

be used in the same reaction vessel. The3Goup 8-10 netal is typically
present in an anmount ranging from2 to 20 w.% preferably from4 to 12%
The Group 6 or 16 netal will typically be present in an anount ranging from

5to 50 w.% preferably fram 10 to 40 wt, % nd re preferably from20 to
30 wt. % A ITRAENPERER ThS Baclink steee dliows fipmractigpSs G oRaFsERE e mean
that the percents are based on the wei ght of WO 2004/ 094565

PCT/ US2004/ 0levaosdng stage ehbighuppperatufésr Tntesstpgecooling ban saipffectiatedr e t o

wei gh 100 g. then 20 wt.% G oup 8-10 netal would nmean that 20 g. of G oup

8-10 net al Viﬁft)otg%l thB@se 8¢ Eﬂ?h{eang_l'cﬁb@ﬁl tg %X‘fycﬂ%@gibg%g 6%@%@?%&5&5@ ﬁf gange

from100C to 4 Wth pressures from psi g preterably
from50 psig to 2,500 prig. .. [0025] The hydrotreati ng of the_ second stage
ef fluent prdYQEEs sicame Non-Jipaitingixam %Sdééfmqltféﬁﬁnﬂmlf@?t&eﬂeduced anount
of heteroatom species. The third stage effluent nmay be passed directly to a
fracti onati asxchenggrsor it nmay be stripped to renove hydrogen sul fide and

| i ght er hydrocar bon conponents such

¢

[0024] The term “hydrotreating” as 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 hydfotréﬁting catalyst and inclﬁdes 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 6 or 16
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 35 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



as light fuel oil, etc. It is preferred that the third stage effluent also
be stripped. The stripping colum used in stripping the third stage

ef fluent cqm RBy@IYss Stripping col utm known. The stri ppi ngceshosliiifdosmaNNET
of contacting the stripping mediumwith the third stage effluent is not
critical to the instant invention and may be any nmedi um or contacting nmanner
known to be effective | in stripping operations. [0026] The third stage
effluent is passed to a fractionating stage to produce at |east one

napht heni ¢ base oil having a | ow anilind4point. By low aniline point, it 1is
meant that the at | east one naphthenic base oil has an aniline point |ower
than 250F, preferably 100 to 250F, nore preferably 100 to 200F, nore

preferably ¢ I j i t : ln@. nation
Pover thar SEpBOphsa bt tie SRR PR BT o e 2B ERTT,
fractionatign tower or vacyum fractionatjon tower. Preferabl t he

fracti onati SHOERHeL0 %ﬁﬁ%@%@éﬁ?—%ﬁa@ GroumP110 metal yyas enthe one

napht heni ¢ base 0|I produced by fractionating the third stage effl uent
typically 108) EydrBire80nSRihFratipédrange ZRA1 188 Cab 4008E wih ef er abl y
there are at Ieast wo napht henit base oi I S produced by fractionating the
third stage efflu he. fir apht he 0 has a VI SCOSI ty of 100
to 750 SSU a%esws?c%%éamse tosibgﬁap%e @méoamg a3 R0WsiE osi ty
greater than 750 SSU at 100F. More preferably there are at |east three
napht heni ¢ base oils produced by fractionating the third stage effluent.
The first of the three naphthenic base oils has a viscosity

[0025]  The hydrotreating of the second stage effluent produces at least one

third stage effluent having a reduced amount of heteroatom species. The third
stage effluent may be passed directly to a fractionation tower or it may be
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 confacting 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



of 100 SSU to 150 SSU at 100F, preferably 100 to 125 SSU at 100F. The
“second of the three naphthenic base oils has a viscosity of 700 to 800 SSU

at  100F, 725 to 775 SSU at 100F. The third of

~napht heni cwogggé&gr s has a viscosity of 1100 to 1300 Ssﬁcté{}&%@f—msm’
“preferably 1150 to 1250 SSU at 100F. The fractionation of the third stage
effluent also typically results in the production of a bottons fraction
having a viscosity and boiling point greater than any of the naphthenic
base oil produced, and a lighter fractigr. typically boiling in the kerosene

range. [0027] The base oils produced by the instant invention can be used as
bl end conponents to replace Tube products in the desired viscosity range.

Inventon aRGaREOREER ABianagas B Bcaf L ROu H96B0Sbom @S BFeEiEd o

limt the invention thereto Che havi ng ordinary skill in the art wll
recogni ze t thetfradtemationdowerisf4 vatunnm fraetohatimi wiit. ofke ahhastome still within
the spirit and scope of the present invention. The inventors herein

SO0 T PR RAR  ptH B SENGTRURIR 3
Present 1 Vel Okcosity of 66 SSU SPTU0H 1o 2000 S5 it 100, Prefarably there are at
least two naphthenic base oils produced by fractionating the third stage effluent.
The first naphthenic base oil has a viscosity of 100 to 750 SSU at 100°F, and the
second naphthenic base oil has a viscosity greater than 750 SSU at 100°F. More
preferably there are at least three naphthenic base oils produced by fractionating
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 ﬁaphthenic base eils 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



1. A process to produce at |east one naphthenic base oil having a | ow
aniline point froma hydrocarbon feedstock containing heteroatom speci es
and aromat wqs0aiebsegd | ing in the gas oil range, said prosesgsmeipiobss N9: a)
hydrof i ni ng said feedstock under hydrofining conditions effective for
removing at |east a portion of the heteroatom species and saturating at

| east a portion of said aromatics to produce a first stage effluent having a
reduced anount of heteroatom species; b) stripping said first stage effluent
in a stripping colum wherein at |east dffe intermediate streamis renoved
fromsaid stripping colum, wherein said internediate streamhas a
viscosity index of about -25 to about 5 and an aniline point of |ess than

200F; c) dex@qnideditd liniit i Bdbaticn ﬁ{e&&@mmviﬁgb@dimhﬁsﬁ%&hegn
conditions to produce at |east one second stage effluent” containing

het er oat om speci es; . drotreati ai d second. st age, ef fl yent ,under

nyair ot rear R Ecmaniedhel Berie o RtatPtatf Rasionsads & S MBI EE e

het er oat om species to produce at |east one third stage effluent having a
reduced anospitit afid stoptessitht presepe tiveatioandThe intemnots lesrain cantemipthte hinyd st age
effluent to produce at | east one naphthenic base oil having a VI |less than
85. 2. The Q{c‘?ﬁﬁ&%ﬁ%ﬁ& Qgﬁ &H&di&iﬁaﬁ&ﬁé aq&aeﬁ&haa@? BRLAL 1SR LAfK ibas ?:n&" xture
of several ess desirable refinery streans tncludihg coker gas oil, |ube

extracts, deasphalted ail,  fuels distillates, and cracker resids.
modifications within the true spirit and scope of the present invention with the

attached claims.

o



3. The process according to claim2 wherein said catal yti c dewaxi ng
~conditions include tenperatures from 250 - 400C, pressures of from about
791 to about 20786 kPa (100 to 3000 psig), liquid hourly space velocities
;(ranging fromabout 0.1 to about 10 hr"', and hydrogen treat gas rates range

from about 45 to about 1780 nB/nB8 (2591 0 10000 scf/B). -18- 4. The process

according to claim3 wherein catal ysts used in dewaxing said internediate
streamare selected from 10 or 12 ring zeolites and sili coal um nophosphates.

5. The process according to claim3 wherein said hydrotreating conditions

i ncl ude t(dodlMat ures from about 100C to about 400C and pressures from about

50 psig to about 3,000 psig. 6. The process according to claim5 wherein

catal ysts used in hydrotreating said second stage effluent are sel ected

from conveant i ongprobassl tcoproBadel 3 thaGaing hiSHtiSentOBERE bS hR€ng aRAW hnifind ﬁblgto w . % of
at | east one netal selected from Goup 8-10 netals, and apout to 50 w.

of at | eadtonbbydpeshrsieadstons craiEIindIOHPY KPRAIASIARE Aromabigs grub%mo mat er i aI

7. The pr rein said internedi ate stream has an
API grav?¥§§?%§§ggégéqgcggg&kg%ghggmggout 30, a viscosity of about 5 to
about 20 cSt ab) 40th¢roﬁnmg(sal§|feeﬁsﬁonldm:de( hydrdhiniog calabitidns-eMoctive fabout 5, a 5%
LV of about 350 to about 45 t o about 1.250F.

QF and g&l%?ﬂLtV_ of about %Igtg X
8. The process accofdthd"# ¥ ledshi Pr?‘?m\'}\ﬂ SRR SRS ARt e e eam i s
further characteri rge Asorfigybndid a@@ﬁaﬁdaa@p@a@wa RROWRRBEWH Hivingad an
ani line point of |less than about

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, wherein said
intermediate stream has a viscosity index of about -25 to about 5 and an
aniline point of less than 200°F;

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

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

base oil having a VI less than 85.

2. The process according to claim 1 wherein said feedstock is a mixture of several
less desirable refinery streams including coker gas oil, lube extracts, deasphalted oil,
fuels distillates, and cracker resids.

3. The process according to claim 2 wherein said catalytic dewaxing conditions
include temperatures from 250 - 400°C, pressures of from about 791 to about 20786 kPa
(100 to 3000 psig), liquid hourly space velocities ranging from about 0.1 to about 10 hr”,
and hydrogen treat gas rates range from about 45 to about 1780 m*/m’ (250 to 10000
scf/B).



9. The process according to claim6 wherein said internedi ate stream has an
APl gravity (60/60F) of about 20 to about 30, a viscosity of about 1.0 to
about 20 at 40F, a viscosity index ("VI") of about -20 to about 0, a 5% LV
.of about 350 to about 425F, and a 95% LV of about 800 to about 1200F. 10.
‘The process according to claim?7 mhergig_said intermedi ate streamis further
characterized as having |l ess than aboug 400wppm sul fur, and an aniline point
of about 125 to about 200F. -19- 11. The process according to claim®6
wherein said internediate stream APl gravity (60/60F) of about 22 to about
27, a vi scbsi t ylhefpredssuacca@ingtoabout’ vilerein caalFsts asad i cdewnxiyg sdiiddex ("VI") of
about -20 .o about -5 a 5% LV of out.,380 tao.about .405F, .and a.95% LV of
Sbout 300 TEARGE stespRe Mty Ram 2T hE 4G R SR SRS o sa
internediate streamis further characterized as having | ess than about
300wppm sul fur, and an ani|ine point of about 130 to about 160F. 13. The
process actor di g Rreress archdaiRatadng Whoagit sof Ay dmgeameeonditioes welude of f | uent

to producgs,abuteatin R B90e Qdbsu abec T BLARETRnRaRAN % P Pl m 11

wherein fractionating sai stage e e uces at |east three
base oil s,3,800ps@gti on 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 | east one base oil has a viscosity of about 60 SSU to about

2000 SSU a4, 100fhe process according to claim 5 wherein catalysts used in hydrotreating said
second stage effluent are selected from conventional hydrotreating catalysts comprising
about 2 to 20 wt.% of at least one metal selected from Group 8-10 metals, and about 5 to

50 wt.% of at least one Group 6 or 16 metal on a high surface area support material.

7. The process according to claim 6 wherein said intermediate stream has an API
gravity (60/60°F) of about 15 to about 30, a viscosity of about 5 to about 20 ¢St at 40°F, a
viscosity index ("VI") of about -25 to about 5, a 5% LV of about 350 to about 450°F, and
a 95% L.V of about 700 to about 1250°F.

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

about 200°F.

9. The process according to claim 6 wherein said intermediate stream has an API
gravity (60/60°F) of about 20 to about 30, a viscosity of about 10 to about 20 at 40°F, a
viscosity index ("VI") of about -20 to about 0, a 5% LV of about 350 to about 425°F, and
a 95% LV of about 800 to about 1200°F.

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

125 to about 200°F,



16. The process according to claim 13 wherein the first of said at |east two
base oils has a viscosity of about 100 SSU to about 750 SSU at 100F, and
the second of said at |east two base oils has a viscosity greater than

.about 750 SSU at
first of said at
about 150 SSU at

100F. 17. The process according to claim 14 wherein the
| east three base oils,,has a viscosity of about 100 SSU to
100F; the second of sell?d at least two base oils has a

viscosity of greater than about 700 SSU to about 800 SSU at 100F, and the

third of said at

| east three base oils has a viscosity of about 1100 SSU to

about 1300.SSUhatprd@efaccording to claim 6 wherein said intermediate stream API gravity
(60/60°F) of about 22 to about 27, a viscosity of about 10 to about 15 at 40°F, a viscosity
index ("VI") of about -20 to about -5, a 5% LV of about 380 to about 405°F, and a 95%
LV of about 800 to about 1000°F.

12.  The process according to claim 7 wherein said intermediate stream is further

characterized as having less than about 300wppm sulfur, and an aniline point of about

130 to about 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 about 60 SSU to about 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 about 100 SSU to about 750 SSU at 100°F, and the second of said at

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

17.  The process according to claim 14 wherein the first of said at least three base oils
has a viscosity of about 100 SSU to about 150 SSU at 100°F; the second of said at least
two base oils has a viscosity of greater than about 700 SSU to about 800 SSU at 100°F,

and the third of said at least three base oils has a viscosity of about 1100 SSU to about
1300 SSU at 100°F.



