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Bl ODEGRADABLE HI GH PERFORVANCE HYDROCARBON '

BASE O LS 1. Field of the Invention This invention relates to
bi odegr adabl e wo #1881 f or mance hydrocarbon base oils, suit JSTES3¢184AGi ne
oil and industrial oil conpositions. In particular, it relates to

| ubri cant base oil compositions, and procgss for making such conpositions
by the hydroi soneri zati on/ hydrocracki ng of paraffinic waxes, suitably
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very large amounts of lubricating oi |l BASE@ILSENgine oils, transm ssion
oils, gear box oils, etc., find their way into the natural envi ronnent ,

accidental ly and evEn!gethbgr atelv. These oils are capabl e of causi ng
much envi r onnent al A E My are acceptably bi odegradable. - For
this reason there i Thiginv&iion1ela8¥Rbddegiadablitige perfisrmance hydmbarben, t o
devel op and enpl oy high performance |ubricant base oils which are

envi r onnent al | ybase oits)dhitableas engine oil ahd indpstriab ot gompesitions n Incparticiat,

rel ease into _the environnent. ) .. Few hydroc ils are
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references are found relating to the biodegradability of . hydr ocar bon
| ubricants. Ethyl Petroleum Additives's EP 468 109A however does

di scl ose the bi£degr§ad&gioluinhy of lubricating oils containing at |east 10

It is well known that very large amounts of lubricating oils, e.g., engine

oils, transmission oils, gear box oils, etc., find their way into the natural
environment, accidentally and even deliberately. These oils are capable of
causing much environmental harm unless they are acceptably biodegradable.
For this reason there is increasing emphasis in this country, and abroad, to
develop and employ high performance lubricant base oils which are
environmentally friendly, or substantially biodegradable on escape or release

into the environment.

Few hydrocarbon base oils are environmentally friendly though their

qualities as lubricants may be unchallenged. The literature stresses the
superior biodegradability of ester based lubricants, natural and synthetic, over
hydrocarbon based products. However there is littie or no emphasis on
performance. Few references are found relating to the biodegradability of
hydrocarbon lubricants. Ethyl Petroleum Additives's EP 468 109A however
does disclose the biodegradability of lubricating oils containing at least 10
volume percent of a "biodegradable liquid hydrocarbon of lubricating
viscosity formed by oligomerization of a 1-alkene hydrogarbon having 6 to 20

carbon atoms in the molecule and hydrogenation of the resultant oligomer.”
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hydr ogenat ed ol i goners of this type have _pnexpectedly high

bi odegradability, rticularly those having at | east 50 vol une percent
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process for tl&ﬁﬁr}&g?&{‘g&g@és such conpositions by the hydrocracki ng and
hydr oi soneri zation of paraftinic, or waxy hydrocarbon feeds, especially

Fi scher-Tropsh waxes or reaction products, all or at |east a portion of
whi ch

There is a clear need for biodegradable high performance hydrocarbon
base oils useful as engine oil and industrial oil, or lubricant compositions
which are at least equivalent to the polyalphaolefins in quality, but have the
distinct advantage of being more biodegradable.

3. Summary of the Invention

This invention, which supplies these and other needs, accordingly
relates to biodegradable high performance paraffinic lubricant base oils, and
process for the production of such compositions by the hydrocracking and
hydroisomerization of paraffinic, or waxy hydrocarbon feeds, especially
Fischer-Tropsh waxes or reaction products, all or at least a portion of which
boils above 700°F, i.e., 700°F+. The waxy feed is first contacted, with
hydrogen, over a dual functional catalyst to produce hydroisomerization and
hydrocracking reactions sufficient to convert at least about 20 percent to about
50 percent, preferably from about 25 percent to about 40 percent, on a once
through basis based on the weight of the 700°F+ feed, or 700°F+ feed
component, to 700°F- materials, and produce 700°F+ materials rich in methyl-
paraffins. This resultant crude product, which contains both 700°F- and
700°F+ materials, characterized generally as a C5-1050°F+ crude fraction, is

first topped via atmospheric distillation to produce a lower boiling fraction the



boi | s above 700[err]F, i.e., 700[err]F+. The waxy feed is first contacted,
wi th , hydrogen, over a dual functional catalyst to produce

hydr oi someri zati on and hydrocracking reactions sufficient to convert at

| east about 20 percent to about 50 percent, preferably from about 25
percent to abewisrAfrspercent, on a once through basis based ESHMSAEISE ght
of the 700[err]F+ feed, or 700[err] F+ feer conponent, to 700[err] F-

terials, and produgce. 700 + i al ScrokGh 1i72 oty | i ns.
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fraction, is st topped via atnospheric distillation to pg:oqt{)cel.a | ower
boi | i ng fract i betwelreabout 650°F s 950°F1g88 700°F, and an upper end or final boiling
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bet ween about %§0[ﬁérr“:?g§'3£%8 edrﬁ? ) ‘e.g., 7‘00[err] F, and an upper end or
final boiling point of about 1050[err]F+, e.g., a 700[err]F+ fraction. The

| ower boiling fraction, e.g., the 700[err]FE- fractiagn, fromthe
distillation is a nAhthesteonversianlevels; thetiygrpisomerization/hydgocagkg onyer si on

| evel s, the hydroi.sonmerization/ hydr, ' t FRRVRED fo 2
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in the nolecule, with nininmal formation of branches of carbopn nunber
greater than 1groupsin thetmoleculp; withiminimalformationef hranches pfcarbapp F+
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nol ecul e. These 1soparaffins, contained in a mxture wth other g’r?teri al s,
provi de a pr odubbut 7.5 methyl branches per 100 carbon atoms, preferably from about 6.5 to |

O

about 7.0 methy! branches per 100 carbon atoms, in the molecule. These
isoparaffins, contained in a mixture with other materials, provide a product

from which high performance, highly biodegradable lube oils can be obtained.

The higher bbiling bottoms fractions, e.g., the 700°F+ bottoms fraction
containing the methyl-paraffins, or crude fraction, is dewaxed in a
conventional solvent dewaxing step to remove n-paraffins, and the recovered
dewaxed product, or dewaxed oil, is fractionated under vacuum to produce
paraffinic lubricating oil fractions of different viscosity grades, including
hydrocarbon oil fractions suitable as high performance engine oils and engine
lubricants which, unlike most hydrocarbon base oils, are biodegradable on
release or escape into the environment. In terms of their performance they are
unsurpassed by the PAO lubricants, and are superior thereto in terms of their

biodegradability.

4, Detailed Description
The feed materials that are isomerized to produce the lube base stocks,

and lubricants with the catalyst of this invention are waxy feeds, i.e., C5+,



from whi ch high performance, highly bi odegradable | ube oils can be

obt ai ned. - The hi gher boiling bottons fractions, e.g., the
700[err] F+ bottons fraction containing the nmethyl-paraffins, or crude
fraction, is dewaxed in a conventional solvent dewaxing step to renove

n- par af fi ns, wohkimsrecovered  dewaxed product, or dewaxetcqitisosisir
fracti onat ed under vacuum to produce pawaffinic lubricating oil fractions

i fabl o o' ! Ripabl pimcer instalwellne bins abouh gbo S50r Sl 155 henh ch,
uni ke oSt 1y BreABRPILNR B0t I5D 1380\ HRAAIAR L Spll ambiiSice OF escare

i nto the environnment terns mance ar e unsurpassed
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slack waxes are generally paraffinic in nature, boil above about 600°F

(316°C), preferably in the range of 600°F (316°C) to about 1050°F (566°C),

and may contain from about 1 to about 35 wt.% oil. Waxes with low oil

contents, e.g., 5-20 wt.% are preferred; however, waxy distillates or raffinates

containing 5-45% wax may also be used as feeds. Slack waxes are usually

freed of polynuclear aromatics and hetero-atom compounds by techniques

known in the art; e.g., mild hydrotreating as described in U.S. Patent No.

4,900,707, which also reduces sulfur and nitrogen levels preferably to less

than 5 ppm and less than 2 ppm, respectively. Fischer-Tropsch waxes are

preferred feed materials, having negligible amounts of aromatics, sulfur and

nitrogen compounds. The Fischer-Tropsch liquid, or wax, is characterized as

the product of a Fischer-Tropsh process wherein a synthetic gas, or mixture of

hydrogen and carbon monoxide, is processed at elevated temperature over a

supported catalyst comprised of a Group VIII metal, or metals, of the Periodic

Table of The Elements (Sargent-Welch Scientific Company, Copyright 1968),

e.g., cobalt, ruthenium, iron, etc. The Fischer-Tropsch wax contains C5+,

preferably Cyq+, more preferably Coq+ paraffins. A distillation showing the

fractional make up (10 wt.% for each fraction) of a typical Fischer-Tropsch

process liquid feedstock is as follows:



ketone) or other diluent is enployed to pronote wax crystal growth, the wax
bei ng.renoved fromthe base oil by filtration or other suitable neans. The
sl ack waxes are generally paraffinic in nature, boil above about 600[err]F
(316[err]C), preferably in the range of 600[err]F (316[err]C) to about

1050[ err] F (566pewnys), and may contain from about 1 to aboRfTY¥6{R42%, oj |

Waxes with low oil contents, e.g., 5-20 w{- % are preferred; however, waxy
distillates or raffinates _cont al n| ng 5-45% wax nmay a! éq,/bgl:usgd as feeds.
Sl ack waxes are usual |y Dot FeRangear ar onat i £+ 0- at om

conpounds by techni ques knovlepn:;m‘q-‘ art; e.g., mld hydrot¥eating as
described in U S. Patent No. 3$ 880%07 whi ch al so reducesysul fur and
nitrogen |l evels preferably to %s than 5 ppmand less th 2 ppm
respectively. Fischer-Tropsch5%xd80% e preferred feed matttials, having
negli gi bl e amounts of aronmati qeg-3056 and nitrogen conpodhds. The

Fi scher-Tropsch liquid, or vvary‘o 6‘? ,Characterized as the preduct of a

Fi scher-Tropsh process wher ei g\ ynt heti c gas, m xture hydr ogen and
carbon nonoxi de, is processed at el evated terrperature over l‘g support ed
catal yst conprised of a Goup VIII netal, or netals, of the Periodic Table
of The El enents (Sar-ﬂﬁn&, f cr4thingl 968), e.g.,
cobalt, ruthenium iron, a}[?éélﬂ}%ﬁh &ggh‘gﬁh%\?%ggy avtvagga%:"{)nt ai r% Cerr]+,
preferably ([ er h&drmsﬁﬁreexzmimf comlitions @er-a pifondtianakcatalyst, ot catalyst on shovm ng
the fractional make up ([err]10 w.% for each fractian dof adté/g

Fi scher-Tr opschCOM&!&%metﬁﬁwfd“F@bth@'e&eqa@ﬂ§°?'BPP?}W§‘}‘ an acidi

%’T/Z t;gg /18427 Support component active in producing both hydrocrackmg and

Boi | i ng Tenper ahydisoaitdiRation reacuonsWPr%’feﬁfblfra’iﬂied)bbd of the catalyst is

IBP - 320[err]F . 320 -
500[err] F contacted with the feed at condigions whxch convert about 20 to 5Gwh”%e,
Zggg[e;; ]r i: = preferably about 25 to 40 wt. é of the 700°F components of the fed®o-

700°F- materials and produce a lower boiling fraction having an upper end
boiling point between about 650°F and 750°F, e.g., 700°F, and a higher
boiling, or bottoms fraction having an initial boiling point between about
650°F and 750°F, e.g., 700°F, the higher boiling fraction that remains
containing high quality blending components for the production of high
performance biodegradable base oils. In general, the hydrocracking/
hydroisomerization reaction is conducted by contacting the waxy feed over the
catalyst at a controlled combination of conditions which produce these levels
of conversion; i.., by selection of temperatures ranging from about 400°F to
about 850°F, preferably from about 500°F to about 700°F, pressures ranging
generally from about 100 pounds per square inch gauge (psig) to about 1500
psig, preferably from about 300 psig to about 1000 psig, hydrogen treat gas
rates ranging from about 1000 SCFB to about 10,000 SCFB, preferably from
about 2000 SCFB to about 5000 SCFB, and space velocities ranging generally
from about 0.5 LHSV to about 10 LHSV, preferably from about 0.5 LHSV to
about 2.0 LHSV.



1050[ err] F+ 11

100 . , The wax feed is contacted, w th hydrogen, at hydrocracki ng/
hydr oi soneri zati on conditions over a bifunctional catalyst, or catalyst
containing a netal, or netals, hydrogenation conponent and an aci di c oxide

support conpoweidr2e@ei ve i n produci ng both hydrocracki ng anthermsosisazy
hydr oi sonmeri zation reactions. Preferably,~6a fixed bed of the catalyst is
contacted with the feed at conditions which convert about 20 to 50 wt.%
preferably about 251RGaciyejpetal companeat oirbE satalyst isqarptenatly @ Group Mk eed t o

700[ err] F- mat glt.al p ¢ b fraction ' an upper
end boi l'i ng g%ﬁ‘t&be vveséépg%gﬁep%ggohﬁ]? P&@ﬁgg%ﬁf é&$?ﬁe&gw§ﬂ% 700[err] F,
and a hi gher Sbi@hﬁﬁ@@n%ﬁm gﬂmer%s §P i ithiblel !ﬁg}a']'ng poi nt
bet ween about 650 er?' ag?o? Olerr] Fl,) e%?@t?sggf%%t]tg,&tcﬁ{gl igﬁ%r

boi | i ng fracti aetivetfar hy agking and hydroisomerization ofithei waxyofeeddiThg conponent s
for the product] of high erf.or ce biodegra e base oils. In
general , the hf}‘&?@’ﬁ‘ﬂ&@k?ﬂaﬁm dra Ae g&té@ﬂpﬂﬁ"F ‘?ré“‘itﬁlﬁd‘ﬁm ed by
contacting t heGigupy/ 18 ﬁﬁﬁopé{@roﬁ;?%B xﬁ&&@h*’ﬁ{emﬁ, oP PP il ?beg.o”b' nation of
condi ti ons which produce these levels of conversion; 1.e., Dy selection
of tenper at ur eSenenally,metal conczhtrationsGahge frbi dbout 0.05 petccBbR sbout B0

preferably from abouj 5Q0[err]F to about 700[err]F, pressures ranging
general |y fronP&leRt {’&568 Mﬁ&s‘ab‘&'ghhﬁ%ﬁhécmbﬁt L)m.l"égs mrpferaply fiomnbout 1500
psig, preferab I . dnt.0 about 00 psi hydr ogen treat gas
rates ranging %y%‘{r%oagouf&ﬁﬁﬂ‘g?‘gﬁtggVg‘bgfﬁce'fo?ﬁg‘ﬁﬂ‘l@{f#&fsk}&bf“g%i%ﬁ from

about 2000 SCFBudhmonbnolile GR6Gp SO Bactald ds hitkePandsiddait! bemiNtaregiothedener al |y
fromabout 0.5 LHSV to about 10 LHSV, preferably fromabout 0.5 LHSV to

about 2.0 LHSvmetals with eagh othep oy 9ith other metals, such as copper, a Group IB metal,
PCT/ US96/ 18427 The ~act i net onent. of .the catalyst is -
oreferably a % Lnglxhdfzpum, a G'}oup B metall. Palfadium and platinum are exexxglary

of suitable Group VIII noble metals. The metal, or metals, is incorporated

with the support component of the catalyst by known methods, e.g., by

impregnation of the support with a solution of a suitable salt or acid of the

metal, or metals, drying and calcination.

The catalyst support is constituted of metal oxide, or metal oxides,
components at least one component of which is an acidic oxide active in
producing olefin cracking and hydroisomerization reactions. Exemplary
oxides include silica, silica-alumina, clays, e.g., pillared clays, magnesia,
titania, zirconia, halides, e.g., chlorided alumina, and the like. The catalyst
support is preferably constituted of silica and alumina, a particularly preferred
support being constituted of up to about 35 wt.% silica, preferably from about

2 wt.% to about 35 wt.% silica, and having the following pore-structural
characteristics: '



metal, or metals, of the Periodic Table O The El ements (Sargent-Welch
Scientific Conpany Copyright 1968) in anount sufficient to be catalytically
active for hydrocracki ng and hydroi soneri zati on of the waxy feed. The

catal yst may also contain, in addition to the Goup VIII netal, or netals,
a Goup | B apiemmsGoup VIB metal, or metals, of the PeriRSHUSMRE.
CGeneral ly, metal concentrations range fror about 0. 05 percent to about 20
percent, based on the total weight of the catalyst (wt.%, preferably from
about 0.1 wt. percent to about 10 wt. percent. Exenplary of such netals are

such non-nobl e G oup VI posgadigs.AS Ni ckel and cpomlVolumre ni xtures of these
netals with each other omﬁ_ﬁﬁer net al s, sucgoﬁlﬁ per, a Goup IB
nmetal, or nolybdenum Mp VIB netal. Palladi uman pl ati num are
exenplary of suitable GlO(ll-ﬁS‘ﬂODl nobl e netals. TASS#AWV&l, or netals, is

incorporated wth the sugpgyt conponent of the aas%mhebyldmmuhhmet hods,

e.g., by inpregnation of the support with a sol gb}égrqﬂg{o.@ogq}mﬁga salt or
acid of the metal, or netals, drying and calcin

on

catal yst support is constiPB08d of metal oxi de, <|4b the yo} %Oft]_'g
conponents at | east one conponent of which is anP&EquY 8308 é@?*/e I n
producing ol efin cracking and hydroi sonerization reactions. Exenplary

oxi des incl ude $jl pg sifidd anqamhwmaenslsm be,ce.g, solpblelsilicac-ontaipiog
nmagnesia, titania, zirconia, halid

. 9., chlorided a he

| i ke. The cat al ymnpomuﬂspoch as alkglr aﬁtﬂﬂéﬁm}t@&n@fﬁfﬂﬂy é’ﬁ‘eﬁ? kg‘gbrgg g 2
alumna, a partic eferred ort Qn t Ws, Bp to about
35 wt.%silica, ‘bré? %ﬁ%"’%w& ‘Pg/gté}getgbo fa& ﬁﬂm%sm lica, and
having the fol | g RgePof ﬁuﬁx{\h&%ﬂkﬁﬁ'metﬁlhﬁﬁﬁﬁ{aedsr P limerganic or organitGales/ 21788
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of alkoxides or the like. When precipitating the hydrates of silica or alumina

from a solution of such starting materials, a suitable acid or base is added and

the pH is set within a range of about 6.0 to 11.0. Precipitation and aging are

carried out, with heating, by adding an acid or base under reflux to prevent

evaporatioﬁ of the treating liquid and change of pH. The remainder of the

support producing process is the same as those commonly employed,

including filtering, drying and calcination of the support material. The support

may also contain small amounts, €.g., 1-30 wt.%, of materials such as

magnesia, titania, zirconia, hafnia, or the like.

Support materials and their preparation are described more fully in U.S.
Patent No. 3,843,509 incorporated herein by reference. The support materials
generally have a surface area ranging from about 180-400 m2/g, preferably
230-375 m2/g, a pore volume generally of about 0.3 to 1.0 mbl/g, preferably
about 0.5 to 0.95 mi/g, bulk density of generally about 0.5-1.0 g/ml, and a side
crushing.strength of about 0.8 to 3.5 kg/mm.

The hydrocracking/hydroisomerization reaction is conducted in one or

a plurality of reactors connected in series, generally from about 1 to about 5



Por e Radi usA Pore Vol une 0- 300

>0.03. mM/g 100- 75, 000 <0.35 mM/g

0- 30 : <25% of the volune of the

pores with 0-300 A radius 100- 300

<40% of the velostzieg t he PCT/US96/18427
pores with 0-300 A radius The base sili&a and alumina materials can be,

e.g., soluble silica gnt ai_ni ng conpounds such as alkali netal silicates
(pr ef erabl y m@?@tmm @reierablxﬂzereamoms@pdu@ed ima ngy: readtaneTher t hosi | i ¢

acid ester, chlori des um al kal i
netal al um nat es w ] norganfig'l(::‘l Oel’t’ fi’égﬁtfr-’[‘rggﬁbswax (ﬂ""’?iﬁ?& EO@pgt he |ike.
Vhen preci pi t aaboe: dbomit TYONR o hadd 1dipd hfmBult of00PFP Rydrobi®Bha sol ution of
such starting materials, a suitable acid or base is added and the pHis

set within a r&n@ponentsisfad, svith h){slrogcrmntéhtm:rqacma,ta first reactonof the ar e
revent © evapSFits G ot atel e ol e celaba R REAY R The
remai nder of ”i%mcn%dﬁ@ﬂf‘éacﬂ&?g Hgnsofoqw&rh Rﬁ{ﬁ&gﬁa tahg%éﬁve monl y

enpl oyed, including filtering, rylng d calCi 'on

material . The stizpstra portionpf theswaxyofeeditd protucts valieh Rictudetafter fmihé“ro Wt % of
mat eri als such as titania, zirconia, hafnia, or the |ike.

Support mat eri é{‘f%’ké!ﬁg‘ﬁg'hé?qh%Péﬁ&?‘&iq@rﬁlm@nmwpﬁm nore fully in U S.
Pat ent No. 3,843,509 incorporated herein by reference. The support
materi al s generally have a surface area rangi ng from about 180-400

ne/g, preferably Thesai&ﬂﬁgr&mglea aPOTIRsH RAivt BY tHE Rfuré sdlienp featliedlbf 0- 3 to
1.0 m/qg, preferably about O to 0.95 m/g, bulk density of generally

about 0.5-1.0 @hainventien. ;Alipass, and percentdges, are govegtin tyms atf oeeight Wldss 3. 5
kg/ nm drocr acki ng/ hydroi soneri zati on reaction is
conducted in or?éhedwlsy}%e%}‘ ?ural ity of reactors connected in series,
generally fromabout 1 to about 5 ‘

Examples 1-9

A mixture of hydrogen and carbon monoxide synthesis gas (Hy:CO
2.11-2.16) was converted to heavy paraffins in a slurry Fischer-Tropsch
reactor. A titania supported cobalt rhenium catalyst was utilized for the
Fischer-Tropsch reaction. The reaction was conducted at 422-428°F, 287-289
psig, and the feed was introduced at a linear velocity of 12 to 17.5 cm/sec.
The alpha of the Fischer-Tropsch synthesis step was 0.92. The paraffinic
Fischer-Tropsch product was isolated in three nominally different boiling
streams; separated by utilizing a rough flash. The three boiling fractions
which were obtained were: 1) a C5-500°F boiling fraction, i.e.,
F-T cold separator liquids; 2) a 500-700°F boiling fraction, i.e., F-T hot

separator liquids; and 3) a 700°F+ boiling fraction, i.c., a F-T reactor wax.

A series of base oils were prepared in runs made by hydrocracking and
isomerizing the 700°F+ Fischer-Tropsch reactor wax feedstock, with
hydrogen, at different levels of conversion over a silica exhanced cobalt-moly-

nickel catalyst (CoO, 3.6 wt.%; MoO3, 16.4 wt.%; NiO, 0.66 wt.%; ona
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preferably the reaction is conducted in a single reactor. The waxy

hydr ocarbon feed, e.g., Fischer-Tropsch wax, preferably one boil ig}%‘z_)above
about 700[ err e 970n788as a | arge anmount of 700[err] F+ hydr oc &R
conponents, is fed, with hydrogen, into tth reactor, a first reactor of t he

ies, t t act i xed bed th LSt .al~. iR QfdaVdT O-
Soner | zati on SGerhlgh oRER: bht Wi of SRBR B ey VLA QeRce et O°
at least a portgn,nh &:Pﬁpmwlﬁﬁ@ds@weqm«sée.mi @hconnisihatitm aff t er f urt her

ity~olls

wor k up hi gh qual and | ube bl endi ng conponents. . Thg
fol | owi ng exanuegsioarcenditions]irent aswelatds 1o ftemperatire, spacenyelp@ty; pressurgand e

invention. Al parts, and percentages, ar jvep iR tes oY\ed odiNl ess

ot herw se specilpidsegen 'TeaE!@éﬁSﬁP&g“‘i&E?O wi%, g‘xgrﬁ’f{gu‘?%ﬁgﬁoﬁ{/" ?’og%ﬁ{'ﬁd

carbon nonoxi de, bhesi (el : araferild Bsllihgbéloaw y
6%@(@%@&%0%@/ BT pcg@/]el?, ofknhe fddktodR $o o

paraffins in a s I scher - reactor. A titania supported cobalt
rheni um cat al ystoorRsi ¢if 700°Fed The cohditionsfos ehelr ofltheprespiectivenms end thene

reaction was conducted at 422-428[err]F, 287-289 _psiqg, .gn he [ eed was
i ntroduced at ayibldnedﬁclmemohtymsg fareach ane7giyen i Eé@?q-‘lﬂ@dgﬂ ﬁgpsgﬁgttshe
Fi scher-Tropsch,synt hesi s S . Q. Q20 T Haf kBCdigiitatioapsch
product was i soﬁhﬁtagﬂ’“?‘?f ?mg%dgﬁiaﬁlglq%é o ?fnedg g{r?taJ l%%?f‘lf%lfs?t f eans;

separated by utilizing a rough flash. The three boiling fractions which

were obtained were: 1) a (Jerr]-500[err]F boiling fraction, i.e., F-T cold
separator liquids; 2) a 500-700[err]F boiling fraction, i.e., F-T hot
separator liquids; and 3) a 700[err]F+ boiling fraction, i.e., a F-T

react or wax.



A series of base oils were prepared in runs made by hydrocracki ng and

I soneri zing the 700[err] F+ Fischer-Tropsch reactor wax feedstock, wth
hydrogen, at different |levels of conversion over a silica exhanced

cobal t - nmol y- ni ckel catalyst (CoO 3.6 wt.% M err], 16.4 wt.% N O
0.66 W .% orwe9721788 WO 97/ 21788

PCT/ USO6/ 18427 9. PCT/US96/18427
SiJerr]-A[errJ]dJerr] support, 13.7 wt.%of which is silica); having a
surface area of 270 merr]/g, and pore ¥8fune <30 nmequal to 0.43). A
conbi nati on of reaction conditions, i.e., as relates to tenperature,
space velocity, pressure and hydrogen treat rate, to convert 30 w.% 35
w.% 45 wt.% 50 wt.% 58 wm.% 67 w.% and 80 wt.% respectively, of
the feedstock to materials boiling below 700[err]F, i.e., 700[err]F-. The
conditions for each of the respective runs and the yi el ds which were
obt ai ned for each are given in Table 1. The Table also lists t he anounts
of IBP-650[err]F and 650[err] F+ products obtained by 15/5 distillation.
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650[ err] F+ bottom fraction was recovered fromthe products obtained from
each of the runs by atnospheric distillation, and then again fractionated
under hi gh vas@wxmspr oduce several viscosity grades of | utRGTEEENS4T 2.
60N, 100N, 175N and about 350-400N. The residual products were then

- subjected to solvent dewaxing to renove wgxy hydrocarbons and | ower the
pour point to about -18[err]C (32[err]F). For each viscosity

grade, the dewaxi ng £ @s0HEH Kitfon\RA&idiPivils FRBFérea from e prodiicts bistaimetiect of
conversion | evel on dewaxing could be eval uated. The dewaxi ng. condi ti ons
for 100N and 17%oimeack of theyuns bylatmaspheriedidtiatignand thes againfaa e
i I I i in Taple 2. .. . .

e " ! Ve ' i it e of o, iz 6O
Viscosity G ade - idual products w&réhhen subjected
175N, Sb%%h&olr?\?]eqr asnldoanbout 350-400N. The residual produ ) .

to solvent dewaxing to remove waxy hydrocarbons and lower the pour pomt to

about -18°C (32°F).

For each viscosity grade, the dewaxing conditions were held constant
so that the effect of conversion level on dewaxing could be evaluated. The
dewaxing conditions for 100N and 175N viscosity grades at the 30%, 50%,

67% and 80% conversion levels are given in Table 2.

Table 2
Dewaxing Conditions!

Viscosity Grade

100N 175N

30% Conversion

Solvent:Oil Ratio 3:1 3:1

Filter Temp, °C -21 -21

Pour Pt, °C -18 -18
50% Conversion

Solvent:Qil Ratio 3:1 3:1

Filter Temp, °C =21 -21

Pour Pt, °C -21 =21
67% Conversion _

Solvent:Oil Ratio 3:1 3:1

Filter Temp, °C -21 21

Pour Pt, °C -15 -18
80% Conversion

Solvent:Oil Ratio 3:1 3:1

Filter Temp, °C -21 -21

Pour Pt, °C -24 -24

1 All dewaxings employed 100% methylisobutylketone, MIBK.



Solvent: Ol Ratio 3:1 3:1 Filter Tenp,

[err]C _ -21 -21 Pour Pt, [err]C

-18 -18 50% Conver si on Solvent: G| Ratio
3:1 3:1 Filter Tenp, [err]C -21

-21 wouwn2iks [err]C -21 PCTUA96/18427

67% Conver si on Solvent: Ol Ratio 3:1 3:1
Filter Tenp, [err]C -21 -21 Pour Pt, [err]C
-15 -18 80% Conwe&2-si on Solvent: G| Ratio
3:1 3:1 Filter Tenp, [err]C -21

-21 Pour PThe pleysidaCproperties, yields of dewAxed oil, DWO, and - 24

[err] Al dewaxi ngs eqpl oyed 100% net hyl i sobut yl ket one, M BK. WO
97/ 21788 corresponding dry wax contents (both as wt.% on waxy feed) for eaglCT/ USO6/ 18427

-12- e j r={ o) f. d i|. d
correspondi ng ﬁ%%‘ﬁ%ﬁf&%@ﬁ%yw M?’Sﬁs%%ﬁlxsgagaﬁé%‘f %afn
dfevvaxi ng in tetorvension ik giG@NnaTUbledlI5N Vi scosity grades at specific levels
)



conversion are given in Table 3. WO 97/ 21788

PCT/ US96/ 18427 -13- [err] WD 97/ 21788
PCT/ US96/ 18427 -14- Nucl ear
magneti c resonance (NVR) branching densities for 100N base oils ﬁ)roduced
at 30% 50% OVOA7T2478 80% | evel s, respectively, are given i rFCT/uSIpN842Y | ¢
wi Il be observed that the |ower |evels of-¥ethyl branching occurs at the
| ower conversion levels; with the biodegradability of the oil increasing
at the lower levels of conversion. Conpositions of highest biodegradability
are thus produced at the[3Or Q- 7071 4 "], aled 'iﬁ% n'@xmi Njghest
bi odegr adabi l ity conposi Ji gh{lare prdgged at & h&| 58 wt Rpeorver sron |l evel .
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100N Base Q'1, 13CNMR Branching Densities

--% Conver.sion------ Base O | 30 50 67
80 V. 1. 141 133 129 124 Per
100 Carbons Met hyl G oups (CHerr]) 6.8 7.5
7.5 7. 8 w0 9721788 It is also found that the viscosityp&Rgdesisah
decreases with increasing |evel of conve¥sion for each specific viscosity

grade. This is becgﬁ‘ﬁs base oi.ls prepared at hjgher conversion |evels

tend to be more hi eﬂSr"éﬁﬂ‘_ﬁlﬁﬁW&mcmgébmwgm%m%mrlw&%§i tyh
| ndexes. For &g fiBANEAAR S094, s, ¥ Vind sg/gi&%fsbkffﬁégﬁ%r%@g%ge gibln Ot he

175N oils, the corresponding’Vl range 1s cti y. The

175N base oi | sTitlwd. W will\be obseaved thatthedowpieletdls of metlsy] bgnchiripddcatsal
ETHYLFLO 166 which has a VI of 143. The VI of the 100N vi scosity grade is

conpar abl e t o ¥the lyverseayersiontevely| withghe hindegradability of the odfinareasing-or
ur poses of co rison, certai n physical rapertigs of ,.the conmerci al
TOON ETEVLFLO e lotetiowds ofconversion 6§°‘5’885‘8°‘b‘r ofchighest biodesrapbliEy

WO 97/ 21788  are thus produced at the 30 wt.% level of conversion, and the next highest
PCT/ US96/ 18427 -15-

Table 5 biodegradability compositions are produtdd 45fthe 50 wt 84 conversion level.

Table 4

100N Base Oil, I3CNMR Branching Densities

---—-% Conversion------
Base Qil 30 50 67 80
V.1 141 133 129 124
Per 100 Carbons
Methy! Groups
(CH3?) - 6.8 7.5 7.5 7.8

It is also found that the viscosity index, VI, decreases with increasing
level of conversion for each specific viscosity grade. This is because base oils
prepared at higher conversion levels tend to be more highly branched and
consequently have lower viscosity indexes. For the 100N base oils, the VI
ranges from 141 to 118. For the 175N oils, the corresponding VI range is 153
to 136, respectively. The 175N base oils have VIs which are also comparable
to the commercial ETHYLFLO 166 which has a VI of 143. The VI of the
100N viscosity grade is comparable to the commercial ETHYLFLO 164 which
has a VI of 125. For purposes of comparison, certain physical properties of
the commercial 100N ETHYLFLO 164 and 175N ETHYLFLO 166 are
presented in Table 5.



(Lot 200-128) Viscosity at 100[err]C, cSt 3. 88

Viscosity at 40[err]C, cSt 16.9 Vi scosity at
-40[err] C, cSt 2450 Vi scosity | ndex

125 Pour Point, [err]C _ -70 Fl ash
Poi nt (D-92), Waeswiit®s 217 NOACK vol RGNY§9§/18437
11.7 CEC- L- 33-T-82 . -15- 30%

ETHYLFLO err] 166 (Lot 200-122)

Viscosity at 100[err]C, cSt .98 Vi scosity at
40[err]C, cSt 30.9 Table 5\ 5cosi ty at -40[err]C, cSt
7830 Pour Point, [err]C - 64

Fl ash Point (D-92), [err]C ETHYLFLO2% 464 NOACK VOLATI LI TY,
% 6.1 Vi scosity | ndex

143 CEC- L-33-T-82 (Lot 200-128) 29% WO

97/ 21788 16- PCT/ US96/18427

To determ ne the bi %ﬁé&&gﬁghég(ﬁqﬁ% t he DWD base stog@, and | ubri cant
t C-

conpositions, tests Were’ I'n accordance with L-33-T- 82, a
test nethod devel opeVispgsityas 408G ehtnat i ng Eur opean Codf& | (CEC) and

reported in "Bi odegryggblity 4t%463C, t8p- Stroke Cycle Quthasgd Engine Ols In

VWater: Tentative Tes{,isl(\:/géigoﬂ'awpp 1-8 and i ncorporated lagrel n by reference.

Pour Point, °C -70

Flash Point (D-92), °C 217
'NOACK volatility, % 11.7

CEC-L-33-T-82 : 30%

ETHYLFLO™ 166
(Lot 200-122)

Viscosity at 100°C, cSt 5.98
Viscosity at 40°C, cSt 30.9
Viscosity at -40°C, cSt 7830
Pour Point, °C -64
Flash Point (D-92), °C 235
NOACK VOLATILITY, % 6.1
Viscosity Index 143

CEC-L-33-T-82 29%



The test nmeasures the decrease in the amobunt of a substrate due to
mcrobial action. It has been shown, as neasured by CEC L-33-T-82 that
the DWO base stocks, and | ubricant conpositions produced in accordance

with this i nvention are of biodegradability above about 50% and 10 are
general |y abavgorziagsout 50% t o about 90%_ and hi gher, bi odegetosdshesns
Exanpl es 10- 13 The CEC-L-33-T-82%est was run to observe the

Ganpl gor O O 108 deretiine e BRGESSBatTRO Rt DO 6 sk a0’ v "Freon

B: Base Ol 1 Base
O 1 100N, 67 0%5}‘%@ p&@’%%ﬂs st ol Abedifafde with CEC-L-E-TP050 N,
80 wt.% Conv. 82 hﬁ&&ﬁe@bﬂ@@vﬂbpﬁ?ﬁﬂﬂc Coordmatmg(EuMpSMuﬁ&D(CE@) #2P1

g/ 100 mL FREON Positive Calibration Mterial)

Each of the tespertodin"BiodegradabilitysOf dwa-StrukenCyale Omthoard, Engine=Oils b k

sol utions used e Wi T the te rocedu
The inocul um us V\géﬁt%gﬁg?gft?\zf’é'ag PP%&%’F‘FPW@E@@ ﬁS‘r%“lﬁ’é %ﬁggee Br ook
Treat ment Pl an'm fesBleh QiFBSthe dRBNWaskSISRY amblifit 6MOGIYst eV to nfi&loBiall ned to
have between 1 x 10[err] and 1 x 10[err] colony form ng units/nL (CFU nL)
by Easi cul t - TG®twinp It hasfeeen shown, as measured by CEC-L-33-T-82 that the DWO

base stocks, and lubricant compositions produced in accordance with this

invention are of biodegradability above about 50%, and 10 are generally above

about 50% to about 90%, and higher, biodegradable.

Examples 10-13
The CEC-L-33-T-82 test was run to observe the biodegradation of the

following samples over a 21 day period, to wit:

A: Base Oil 100N, 30 wt.% Conv. - 1.5133 g/100 mL FREON
B: Base Oil 100N, 50 wt.% Conv. - 1.4314 g/100 mL FREON
C: Base Oil 100N, 67 wt.% Conv. - 1.5090 g/100 mL FREON
D: Base Oil 100N, 80 wt.% Conv. - 1.5388 g/100 mL FREON
X: VISTONE A30 - 1.4991 g/100 mL. FREON

(Positive Calibration Material)
Each of the tests were conducted using a FREON solvent, and the stock

solutions used were standard as required by the test procedure.

The inoculum used was non-filtered primary effluent from the Pike
Brook Treatment Plant in Bellemead, New Jersey. The inoculum was
determined to have between | x 104 and 1 x 103 colony forming units/mL
(CFU/mL) by Easicult-TCC dip slides.



WO 97/ 21788 -17-

PCT/ US96/ 18427 Triplicate test systens for all test materials and
Vi stone A30 were prepared and anal yzed on day zero for parent naterial
concentration. Al extractions were perforned as described in the test

procedure. Thwoamalses were perforned ofy_the Nicol et MdePCIHSIEIFR
Triplicate test systens for. sanples B through X, in addition to poi soned
systems of each samplkg: 0 i ' an RteRdA I®Reteuous! y
agitated at 150 rp%rﬁlétﬁge{gft&ggﬁfgggg g{spg% erar Oferr]Cuntil day

twenty-one. Onprdparet whd ayalgped din days aerpl fosparestrmaterial gansentiasion: Al dual
parent nateri af. y

Sanple "A" was al so evalyated at the day.seven interval
to deternine reEReHPNY weee partarmed;as ﬁesweé%&;‘ te#ﬂ??@ﬂé% E@W%%SFS
Triplicate systens for "A" . , et gd: Mémsl faf ter
seven, fourt eewe%ﬁ%ﬁ@ﬁ“ﬁéﬁhgﬂgﬁg‘?agn%@ﬂ ?ﬁoh qqle%EéﬁE?’g
100N BASE O LSgamples B thr En addition to poisoned systems$%f each sample were  STANDARD
Level of Conversion Bl DATI ON | ATI ON,  SD X
(21 DAYS) A: phaedootbitd shkess and continuously agitated at 150 rpm in total 1.12
B: Base O 1 50 . % Ll 95 ' se Gl 67
Wt . % dafkpggs g 25+ 0°C until 44y tWenty-prg,) On dgy tyensy"piie ths sumphs:

73.18 matefif Sample "A" was also evafua€éd at
054 x i STOGE WglyzedTor residual partntinglesifl) Sample "A” w 1.09

| Based on analiysdsy stvei initertvakiatdztérmineteniovdl tatesslopg withithe above and
triplicate poisoned test systens. - RATAE S UDY
SAMPLE A mentionedyamples. Triplicate systemsforSAT W9Le prepared, extracted and o

;2. 82 analyzed7 &%Ssgyen, fourteen and twentyzonyﬂays of incubation-#
RESULTS
100N BASE OILS
SAMPLE % ' STANDARD
Level of Conversion BIODEGRADATION | DEVIATION, SD
(21 DAYS)
A: Base Oil 30 wt.% 84.62 1.12
B: Base Qil 50 wt.% 7795 0.86
C: Base Oil 67 wt.% . 73.46 1.01
D: Base Oil 80 wt.% 73.18 2.34
E. ETHYLFLO 164 30.00 0.54
X: VISTONE A30 98.62 1.09

1 Based on analysis of triplicate inoculated test systems
and triplicate poisoned test systems.

RATE STUDY SAMPLE A
%
DAY BIODEGRADATION SD
7 . 76.15 2.74
14 : 82.82 2.37
21 84.62 1.12




21 84.62 1.12 WD 97/ 21788

PCT/ US96/ 18427 - 18- Exanpl es 14-16
The CEC-L-33-T-82 test was run to observe the bi odegradati on of the
following test materials over a 21 day period. Sanpl es: A
[err] Base Owod7ams 30 wt. % Conv. - 1.58 g/100 nL FREON  pcrusesBsaberr]
Base G| 175N, 50 wt.% Conv. - 1.09 g/10018d FREON C. [err] Base
G| 175N, 80 wg | g &n\h_ls 1.43 g/ 100 nL FREON X: [err] VISTONE A30
- 1.5 g/100 ni (Positive Calibration Mat eri al )

[err] 500 [err]L uspgk Qgcdg_gg T‘@t‘eﬁ@s% (f tﬁ}!% nénppﬂ{ oadi ng

of test mat eri al use ose syst ens
to achi eve [ erfollowingtest matbnlags @/er 1 @dtday period. mat eri al . Each
of the tests were conducted using a FREON sol vent, and the stock

sol uti ons used wer eSamplesiard as required by the test procedure.

The | nocul um vas_nogcl BlaséamdmN B/oh K CoHEDY S 9T Y ﬁkﬁ@bﬁr ook

Treatment Plant in ene er s m._was ermned to
have between 1 X 1£ %ﬁ 11;§$j fé 2’] Iyt oAWf&SFQHW&W nL (CFU niL)
by Easi cul t - TCC 5 BasalOd. 175N, 80wt%Conv - 1.43 g/100 mL FREON

X:1 VISTONE A30 - 1.5 g/100 mL FREON
(Positive Calibration Material)

1 500 uL used to dose test systems to achieve 7.5 mg loading of test
material.

2 750 uL used to dose test systems to achieve =7.5 mg loading of test
material.
Each of the tests were conducted using a FREON solvent, and the stock

solutions used were standard as required by the test procedure.

The inoculum was non-filtered primary effluent from the Pike Brook
Treatment Plant in Bellemead, New Jersey. The inoculum was determined to

have between 1 x 104 and 1 x 105 colony forming units/mL (CFU/mL) by
Easicult-TCC dip slides.

Triplicate test systems for all test materials and Vistone A30 were
prepared and analyzed on day zero for parent material concentration. All
extractions were performed as described in the test procedure. The analyses
were performed on the Nicolet Model 205 FT-IR. Triplicate test systems for
samples A through X, in addition to poisoned systems of each sample were
placed inside environmental chambers and continuously agitated at 150 rpm in
total darkness at 25 + 0°C until day twenty-one. On day twenty-one the

samples were analyzed for residual parent material.



Triplicate test systens for all test materials and Vi stone A30 were
prepared and anal yzed on day zero for parent material concentration. All
extractions were perforned as described in the test procedure. The anal yses
were perforned on the Nicolet Mdel 205 FT-1IR Triplicate test systens for
sanpl es A thr ov@pri2a788i n addition to poisoned systems of each"‘%ré“% 85kr e
pl aced inside environmental chanbers and cgptinuously agitated at 150 rpm

in total dar kﬁﬁg@ﬁ& 25 [err] O[err]C until day'tvventy-one. On day

twenty-one the es were anal yzed for residual parent material.
WO 97/ 21788

PCT/ US96/ 18427 -19- RESULTS
175N BASE O L St 175N BASE OIL3 0 SD
Bl ODEGRADATI ON SAMPLE % (21 pAYS) P8 r] A Base O
76. 93 1.452 B: | BIGDEGRADATION 64 01
1.379 C Basp O | , ¢ 1657 G
ETHYLFLO 166 2910 : 85. 31
0. 408 A} Base Gdhsed on anal ysis 7693t riplicate i3 ared ¥ est
syst ens riplicate¢ p0| SO test syptens.]379 These
data show t hat ?VWB%P?S?IL ent—3+064torts \I:B?\Ecrt')el—m brogegrad ﬁ Ty '
approachi ng 75%C: JBasetQibh differ PlPT 100N i were bi bi oHBA adabH ity vell
G. ETHYLFLO 166 29.0 '
X: VISTONE A30 85.31 0.408

1 Based on analysis of triplicate inoculated test systems .
and triplicate poisoned test systems.

These data show that two different 100N oils were of biodegradability
approaching 75%, and two different 100N oils were of biodegradability well
above 75%; one approximating 85%. The Blue Angels in Germany, defines
“readily biodegradable" as >80% in the CEC-L-33-T-82 test. The three 175N
oils that were demonstrated had biodegradability values ranging between
about 51% to about 77%.

The DWO base stocks, and lubricant compositions due to their high
paraffinic content, >97.5 Vol.%, are also suitable as feedstocks for medicinal

gi’ade white oils. The following is exemplary.

Example 18
A dewaxed 60N base oil was subjected to mild hydrofining over a Ni-

Mn-MoSOj4 bulk catalyst to produce an 80 wt.% levgl of conversion (1.¢.,
240°C, 600° psi Hy, 0.25 LHSV). The product readily passed the diagnostic

"hot acid test" for medicinal grade white oils.



above 75% one approxi mating 85% The Bl ue Angels in Gernmany, defines
"readi |y hi odegradable" as >80%in the CEC L-33-T-82 test. The three 175N
oils that were denonstrated had bi odegradability val ues rangi ng between

about 51%to about 77% The DWD base stocks, and | ubricant
conposi ti ons wioigr4108st hei r hi gh paraffjnic content, >97. 5pMplisdinis@dh€ al so
suitabl e as feedstocks for nedicinal '@"‘ade white oils. The followng is

exenpl ary. ewaxed 60N, base oil was subjected

le 18 . 3 A. . L
to mld hydrofi niEﬁggpc?\PgPr_"&t Ma_g Va"°‘?§ﬂl‘%gﬁt§?“|5]a“5&h§“&°ét"&m?§t“}%d§ produce an
80 wt. %I evelwﬁﬁoﬁ%ﬁﬁ’ﬁﬁggﬂc ‘gﬂmf}ﬁ“d{ %cé’pg'%’?hﬁg i‘{".@g“g'q’o[ err] psi Herr], 0.25

LHSV). The product readi passe i agno "hot acid test" for
medi ci nal grade white oils. WO 97/ 21788
- 20- PCT/ US96/ 18427 It is apparent that

various nodifications and changes can be nade without departing the spirit
and scope of this invention.
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1. A process for the production(g [ bl e hi gh perfornmance

hydr ocar bon base oil useful as ar““ml:“umlm:ﬂmmm ne oil and__industrial

oi | conpositi v@97mM8sch conprises* ¢ L M s +  contacti ngF AU F+
paraffinic feed, or paraffinic feed contgining 700[err]F+ conponents, with
hydr ogen, over a dual functional catalyst to produce hydroi sonerization
and hydrocracking reactions and 700[err]F+ conversion |levels ranging from
about 20 percent to about 50 percent, on a once through basis based on the
wei ght of 700[ EEAIMB: conponents of the feed, and a crude fraction
containing 700[err]F+ materials rich in nmethyl paraffins,

topping said crude {r aCtA?Podéh@fo%Wfﬂﬂﬁﬁﬁ(mdiasbiioﬂémdabiehigh produce a
resi dual bottonms fraction the initial _boiling point qof which.boils

bet ween about @e&d¢mmante hydrocatbon baseoil usefplas a lubricant in engine oil ando oxi ng
said.bottons fragctio ith a .solvent., and r.ecovering a dewaxed oil, and
fractionating ﬁ“&“&gﬁﬁnf%'%? °W’t‘ﬂ“§h\93rgﬁﬂ?eﬁ%to recover said

bi odegr adabl e hi gh performance hydrocarbon base oil. 2. The
process of Caim1 wherein the paraffinic feed is a Fischer- Tropsch wax,
or Fischer-Tropsch react ¢omaqtingdZ00°F+ paraffinic feed, or paraffinic feed

containing 700°F+ components, with hydrogen, over a dual functional catalyst
to produce hydroisomerization and hydrocracking reactions and 700°F+
conversion levels ranging from about 20 percent to about 50 percent, on a
once through basis based on the weight of 700°F+ components of the feed,

and a crude fraction containing 700°F+ materials rich in methy) paraffins,

topping said crude fraction via atmospheric distillation to
produce a residual bottoms fraction the initial boiling point of which boils

between about 650°F and about 750°F,

dewaxing said bottoms fraction with a solvent, and recovering a

dewaxed oil, and

fractionating said dewaxed oil with a vacuum to recover said

biodegradable high performance hydrocarbon base oil.

2. The process of Claim 1 wherein the paraffinic feed is a Fischer-

Tropsch wax, or Fischer-Tropsch reaction product.

3. The process of Claim 1 wherein the catalyst is comprised of a
Group VIII metal, or metals, supported on a particulate refractory inorganic

oxide carrier.



3. The process of Caiml wheretrn—the tatatyst is conprised of a G oup

VIl metal, or netals, -supporte - e e refractory inorganic
oxi de carrier. WO 97/ 21 Hﬁmmlﬂ)i“h “Im m‘
PCT/ US96/ 18427 e e S -22- 4 Th

. e

process of Chwaoswii7ssherein the catalyst is conprised of a feERUDshED
Goup VIB netal, or netals, or both a Ggyp IB and Goup VIB netal, or .
netals, in addition to the Goup VIIlI netal, or netals. 5. The
process of Claim4 wherein the concentration of the netal, or netals,

ranges from about 0.1 r gen . ot al

wei ght of the catalyst, eﬁgﬂ%%%gﬁ?@ﬂﬁ%&g\epﬁgﬁieoﬁgpﬁﬁfg%ﬂ&l%%ofvﬁB net al
i s nol ybdenunGrowllB beGEsupUVIB/ietal'6i mktalss o BbthadGruip IB adid Gtodp VIB ckel , or
cobal t. 6. The process of Claim]l wherein the crude fraction
that is prodmetal, osymetals, inadditionioshe Gronp VIHyuetalc onmietalyy react i ons
produces 700[err]F+ materials rich in isoparaffins having fromabout 6.0
to about 7.5 nmethyl branches per 100 carbon atons in the nol ecule.

7. The process of C a7k frobéi8/ofiClaini'8 whipdift thd EoncBRiRidntdfthé hidtalar €
produced are rich in isoparaffins having fromabout 6.5 to about 7.0 nethyl
branches per @ooOmetals;xanges fitoneabmit @clLpersent to about 20 percent, based on the

total weight of the catalyst, the Group IB metal is copper, the Group VIB

metal is molybdenum, and the Group VIII metal is palladium, platinum,

nickel, or cobalt.

6. The process of Claim 1 wherein the crude fraction that is
produced by the hydroisomerization/hydrocracking reactions produces 700°F+
materials rich in isoparaffins having from about 6.0 to about 7.5 methyl

branches per 100 carbon atoms in the molecule.

7. The process of Claim 6 wherein the 700°F+ materials that are
produced are rich in isoparaffins having from about 6.5 to about 7.0 methyl

branches per 100 atoms in the molecules.

8. The process of Claim 1 wherein the 700°F+ level of conversion

of the paraffinic feed ranges from about 25 percent to about 40 percent.

9. The process of Claim 1 wherein one or more viscosity grades of
lubricant are produced from the solvent dewaxed oil by vacuum fractionation,
and at least one of the fractions is hydrofined sufficiently to pass the

diagnostic hot acid test to produce a medicinal grade white oil.



8. The process of Caim 1l wherei F+ | evel of conversion of
the paraffinic feed ranges from ame Iﬂ Ium about 40 percent.
9. The process of Caim1l whereiny cosity grades of

| ubricant are produced fromthe solvent dewaxed oil by vacuum
fracti onati on,woan27e& | east one of the fgactions is hydrof | REHUSI6/18427
sufficiently to pass the diagnostic hot acid test to produce a nedici nal

grade white oil. 10, 1‘6;/\9‘;%216@5]&&{3“““ - abi?deﬁgdtaglﬁhigh Bgrfox%i’mce

PCT/ US96/ 18427 a conposition o i odegr adabl e
hi gh per f or mnggdrobadbA basdsilubetslcasainl engiref il camparentogénginodil prasusedent  or

engi ne oil produced in accordance with the proces escriped any of
d gi ms | t hPoughacgz_ordance with the process described gy any ots ijatms I tﬂrougﬁ . any



