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claims priority under 35 U.S.C. S119 to U.S. provisional application no.

60/ 062, 824. 5 Hi gh performance, lubricating oil basestocks have
been devel oped whi ch posses uni que conposijjtional characteristics and which
denonstrate superior |ow tenperature performance properties. Prem um high
performance, |ubricant basestocks generally exhibit useful viscosities over

a w de range of tenpqSEOPARAFFINICLUBE BASESTGCRSCOMPOSEITIORSd

denonstrate lubricity, 10 thermal and oxidative stability, and pour point
equal to or better than conventional mneral oils. Such advantageous

Theol ogi cal an erfqQrnance .proper.ties e their perfornance in. .
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i ncl udi ng & WofdRh ggRerating tenperature wi ndow. However, prem um |ubricant
base stocks are nbre expensive to produce * than conventional nineral oil
| ubricants. 15 High perfornidcy, lnbrivating bit baseitasia Have bedn dpvelogedwiiivh posses unique
converting relatjvely |Iow value hydrocarbon feedstocks, such as natural
gas, into qﬂ“&%?éﬁ*‘%ﬁl%@“ﬁtﬁﬂﬂlfé%‘?w idemenstiats supgrar loyptempgrature performance
Addi ti onalé{é eﬁfﬁfh I nvestigation has been conducted into catal ytically
upgr adi ng gy ydrocar bon feedstocks, which have significant

concentrations Prembini, diigherfoimbitePRbiAédnt baseSoBIey kally extibit (5uRE viseasities

products by hydroi sonerization and dewaxing, processes which 20 isonerize-
and crack Qveeasvidetagse oftemperapuess haverimproved visposityrindexpand dembastrate lubkicity,

' . for.th d ' f h b fuel d .
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process is'é)robably the best known. An account of the devel'opnent of the

process. arubricast foomulationserclativetoemineraboil-based Sormulations nincindikg nlwidkrtoperating

Encycl opedi a of 25 . Chemical Technpl ogy, Thjrd Edjtion, John Wley & Sons,
New vor k. \EgBgangEpindpY. Tiivever gt picant base siosks saore SFREHUEI PEACS
gener al | y, dhatl E8ifretionaPninel o ibtdidt®n of nethane, is passed over- a catal yst

at elevated tenperature and pressure to produce a nunber of carbon
15. Many researchers have investigated ways of converting relatively low value hydrocarbon

- feedstocks, such as natural gas, into higher value products, such as fuels and lubricants.
Additionally, much investigation has been conducted into catalytically upgrading waxy
hydrocarbon feedstocks, which have significant concentrations of straight chain paraffin
components, into more useful products by hydroisomerization and dewaxing, processes which

20  isomerize and crack the straight chain paraffin wax components of the feedstock, respectively.
Processes for the production of hydrocarbon fuels and lubricants from synthesis gas, a
mixture of hydrogen and carbon monoxide, have been known for some time, and of them, the
- Fischer-Tropsch (FT) process is probably the best known. An account of the development of
- the process and its more notable characteristics is given in Kirk-Othmér,' Encyclopedia of
25  Chemical Technology, Third Edition, John Wiley & Sons, New York, 1980, Vol. 11, pp. 473-
478.

In the FT process, synthesis gas, generally formed by partial oxidation of methane, is
passed over a catalyst at elevated temperature and pressure to produce a number of carbon
monoxide reduction products including hydrocarbons, alcohols, fatty acids and other

30 oxygenated compounds. In favorable circumstances, oxygenated materials can comprise less

than 1 percent of a total desired liquid product. The hydrocarbon product is highly paraffinic in



nonoxi de reduction products including hydrocarbons, alcohols, fatty acids
and ot her 30 ated conpounds. |In favorable circunstanc ted
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di scl oses rocess, far the preparati.o f a,lubricating base 15 oil wth
a hi gh w&‘ﬁﬁ“?ﬂ@%&%?ﬁﬁ%‘l‘?%@n@@@&% i’é’é@@%‘?ﬁ’}?&rﬁl{&ﬁeast part of the
hydrocrackate ofy.g miema6/4,800)1479 diktidsdsTonttrkion bE¢E hiph YOG fFAclSPbE FTC
catal yst selected fromanong ZSM5, ZSM1 1, ZSM 23, ZSM 35, ZSM 12,

ZSM 3810 ZSprotigctsdiyfoontact with & bightstica,tlerge perd zepliteland a hydrogenationchmpanent ¢l i t e
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conditions and tHereafter roi soneri Zi ng otreated wax I n'the
presence oand¥8MB2&Nn on a particular fluorided Goup VIIn netal-on-al un na
cat al yst. '

U.S. Patent no. 4,906,350 discloses a process for the preparation of a lubricating base
15 - oil with a high VI and a low pour point by catalytic dewaxing at least part of the hydrocrackate
of a wax-containing mineral oil fraction over a zeolitic catalyst selected from among ZSM-5,
ZSM-11, ZSM-23, ZSM-35, ZSM-12, ZSM-38, ZSM-48, offretite, ferrierite, zeolite beta,
zeolite theta, zeolite alpha and mixtures thereof, .
U.S. Patent no. 4,943,672 discloses a process for hydroisomerizing FT wax to produce
20 lubricating oil having a high VI and a low pour point by first hydrotreating the wax under
E relatively severe conditions and thereafter hydroisomerizing the hydrotreated wax in the
presence of hydrogen on a particular fluorided Group VIII metal-on-alumina catalyst.
U.S. Patent no. 5,059,299 discloses a method for isomerizing slack wax obtained from
- ‘mineral oils and wax to form high VI; very low pour point lube oil basestocks by isomerizing
25" ioi';er a Group VI-VIII oh halogenated refractory metal oxide support catalyst, followed by
solvent dewaxing,
U.S. Patent nos. 5,135,638 and 5,246,566 disclose wax isomerization processes for
‘producing lube oit having excellent viscosity, VI and low pour point by isomerizing a waxy
petroleum feed over a molecular seive having certain pore measurements and at least one Group
30  VIIImetal Catalysts include SAPO-11, SAPO-31, SAPO-41, ZSM-22, ZSM-23 and ZSM-35.



U.S. Patent no. 5,059,299 discloses a nethod for isonmerizing slack wax

obt ai ned froggdgngsadl oils and wax to formhigh VI; very | ow peyruse9tike

| ube oil basestocks by isonerizing 25 over a Group VI-VIII oh hal ogenat ed
refractory netal oxide support catalyst, followed by sol vent dewaxing. U S
Patent nos. 5,135,638 and 5, 246, 566 di scl gse wax | sonmeri zati on processes
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I : .
Cat al yat oi nel addaniasept ho S8 Bt § prifesy o bR hydroeabon feed
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exenplifi e@’."%@#“‘?‘l %ﬁi&g?ho gtfgi%%g,ssésgé,%%m wbaSRg23U. S. Patent no.

5, 306, 860 oses roi sonerizing FT-derived paraffins over
a series of catHlS Ratent nocd, 306,860 disclases a methodoafthytiscitomenizingHE-teéripyed paraffinsw

pour point lube Qils, U 'S Patent no. 5,6 362, 378 djscl.o onversi o f FT
heavy end PYeSdferies Qﬁqatﬂsatswcfug}n&ﬁ aliEY FaA o o high o, o3y B ot itheng o
low al pha agfivity to produce an extra high VI lube, which may then be

dewaxed by conventional solvent dewaxing or by increasing the severity of

t he hydr oi soner UzSitRatstt 56.653653T80disAdseladweisionof BT Hedvy ¢hd prsdudissitinses a
process for preparing lubricating base oils having a VI of at |east, 150

from al®T 'mxr@/bqrqa\yzepliﬁesﬂethyﬁalgﬂé’@ﬁeg ipdow glpha actrvtydaiprodiice ap skigp

douexi g ¢ RE% i) ey ieBde Beated 1 bubbbiors SReHERw Hin S bRl e .
di scussed gheN§ FitRChydr6isctheriAdli6®step. Pr epar ati on of

European Patent no. 0 776 959 A2 discloses a process for preparing lubricating base oils

having a VI of at least 150 from a FT wax feed by first hydroisomerizing over a suitable catalyst
15 inthe presence of hydrogen and then either solvent or catalytically dewaxing the intermediate
390°C+ fraction.
However, none of the references discussed above disclose or suggest preparation of
Tiquid hydrocarbons of a specific and limited range of compositions having any particular
combination of branching properties, which lead to highly desirable lubricating properties
20 including an unexpected combination of high viscosity index and low pour point. In fact, none
of the cited references even discloses or suggests measuring Branching Index (BI) or Branching
Proximity, as discussed below.
U.S. Patent no. 4,827,064 discloses high VI synthetic lubricant compositions of
polyalphaolefins wherein a “branching ratio”, CHy/CH,, is measured.
25 The disclosures of the U.S. patents described above are hereby incorporated by
reference in their entireties.
A first object of the present invention is production of unique liquid hydrocarbon
composition which may be useful as lubricant oil basestocks having useful low temperature

viscometric properties.
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di scl oses high VI synthetic lubricant conpositions of polyal phaol efins
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hydr oi s%rre?@gﬁtgﬁkogﬁgyca gﬁﬁ?émddg%ﬁaglg?eps. Clgﬂe eﬁo%{)é?snﬁﬁﬂ ’a? he
present i nyRRsured by the Percesthgeiof methyllhydroigens (BE), agd tHeprodimityad brumshihg ¢or of
paraffinic hydrocarbon conmponents in which the extent, of branching, as.
measur ed byBianehipg:Proximiti(yd asmessured by theperrgaiage pfrerurring anetiydens carons which

branchi n Ofe " i n LI E Y ), [ e of
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end group or br g)®I-(03@HI>4) 218 aagch that: (a) Bl - 0.5(CH2>4) > 15; and
10 (b) BI "+ 0. 85§CHZ>4;\ﬁ< 45; as measured over the liquid

hydr oca® bon confdBli @83§F24Widbe. Anot her enbodi nent of the present
invention is directed Lo.a lubricant oil basestock, gonposition havin

paraf i ni SR PAFUCSHGH e SApE R GrmesRaTAs AV BIE of branchi ng. 35

Another embodiment of the present invention is directed to a lubricant oil basestock

‘composition having paraffinic hydrocarbon components in which the extent of branching, as
measured by the percentagé of methyl hydrogens (BI), and the proximity of branching, as
15  measuréd by the percentage of recurring methylene carbons which are four or more carbons
removed from an end group or branch (CH,;>4), are such that:
(a) BI - 0.5(CH>>4) > 15; and
~ (b) BI + 0.85(CH>>4) <45,
as measured over the Jubricant oil basestock composition as a whole.
20 In another embodiment, the present invention is directed to a lubricating oil composition
'of a liquid hydrocarbon composition having paraffinic hydrocarbon components in which the
extent of branching, as measured by the percentage of methyl hydrogens (BI), and the proximity
of branching, as measured by the percentage of recurring methylene carbons which are four or
more carbons removed from an end group or branch (CH>4), are such that:
25 (a) BI - 0.5(CH>>4) > 15; and
(b) BI + 0.85(CH,>4) < 45;
as measured over the liquid hydrocarbon composition as a whole, and optionally, effective
amounts of lubricating oil additives such as, but not limited to, antioxidants, anti-wear additives, -
extreme pressure additives, friction modifiers, viscosity index improvers, pour point
30  depressants, detergents, dispersants, corrosion inhibitors, metal deactivators, seal compatibility

additives, demulsifiers, anti-foam additives, and mixtures thereof.



measured by the percentage of nethyl hydrogens (Bl), and the proximty of
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whi ch are four or nore carbons renoved froman end group or bran 2>4)
are such that (a) Bl - 0.5(CH2>4) > 15; and (b) Bl + 0,85(CH2>4) < 45; as :
measured over the lubricant oil basestock Lonposition as a whole. 20 '
I n anot her enbodi nent, the present invention is directed to a lubricating
oi |l conposition of a |liquid hydrocarbon composition having paraffinic
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(a) DI - Oawpwpasyng drawings albofwhiclpare givends dliysiration enly,5ind aze netdimitative of the
the liquid_hydrecarbon conposition as a whole, and optionally, effective
anount s ofPﬁ%'B??‘h"gi“?‘H‘g oil additives such as, but not limted to,

anti oxigants, apjgure'Edfa dg?ﬂ;SH donviRFing thedStBRMBerBfuP® YidESin@Hle pidpéhtfes of Eiediqui
nodi fiers, viscosity index inprovers, pour point 30 depressants,

det er gent shydibeasborscompositioos obthe presenttinvention with agypital dydroprocassed dybricast]
conpati bi lin;sé $ﬂg§i tives, demulsifiers, anti-foam additives, and m xtures
t her eof . SIOPS- above and ot her obj ects, features and advantages of the
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descriptions, taKen in conjunction w cconpanyi ng draw ngs, a

whi ch ar e GHyged) asyetifbith it foamulaa (a)rang (b)amlichrdefumothe limitstof theiaventive he pr esent
i nvention. 5 . Figure 1 is a graph conparing the-low tenperature

vi scomM r i @%P%H&“ﬁid@ﬁbﬁdrheﬁﬁn'l i qui d hydrocarbon conpositions of the

present inventi g4 R prhptid EsthpaiXoH SRR GGRREE vistOditics 3DV A0PES, MdiSured by
the CCS method ASTM D5392, and the kinematic viscosities (KV@100°C) of various
hydrocarbon fluids, including those of the present invention.

Further scope of applicability of the present invention will become apparent from the
15 . detailed description given hereinafter. However, it should be understood that the detailed
~ description and specific examples, while indicating preferred embodiments of the invention, are

given by way of illustration only, since various changes and modifications within the spirit and
scope of the invention will become apparent to those skilled in the art from this detailed
description. '

20 One embodiment of the present invention is directed to a liquid hydrocarbon
composition of paraffinic hydrocarbon components in which the extent of branching, as
measured by the percentage of methyl hydrogens (BI), and the proximity of branching, as
measured by the percentage of recurring methylene carbons which are four or more carbons
removed from an end group or branch (CH,>4), are such that: |

25 (2) BI - 0.5(CH,>4) > 15; and

i+« (b) BI+0.85(CH;>4) < 45;
as measured over the liquid hydrocarbon composition as a whole.
The hydrocarbon fluids of the present invention preferably have BI greater than or equal -
+ 1025.4, and Branching Proximities (CH;>4) less than or equal to 22.5, although any

30 compostion meeting the limitations of formulae (a) and (b) is intended to be within the scope of
the present invention,



Figure 2 is a graph mathematically illustrating the structural limtations

of Bl and CHiydgomfzéet forth in fornulae (a) and (b), which gefiyiesiigs
limts of the inventive 1o conpositions disclosed herein. Figure 3 is a

graphi ¢ conparison of the dynam c viscosities (DV@40' C), neasured by the :

CCS net hod ASTM D5392, and the kinematic vi'scosities (KV@ 1000C) of various
hydr ocarbon fluids, including those of the present invention. Further

scope of applicability of the present invention will beconme apparent from
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Accordingly, the concentration levels of both sulfur and nitrogen compounds in the inventive

hydrocarbon compositions, when derived from FT waxes, are preferably less than 10 ppm each,
and more preferably less than 1 ppm each. |

15 The low levels of sulfur- and nitrogen-containing compounds are primarily due to the
nature of the feedstock. Use of Fischer-Tropsch waxes, formed from relatively pure synthesis
-gas mixtures which have little, if any, xﬂtrogen- or sulfur-containing compounds in the gas phase
results in hydrocarbon fluids having very low levels of typical contaminants. In contré,st,
naturally occuring mineral oils have substantial concentrations of organic sulfur and nitrogen

20  compounds, which are difficult or impossible to remove by commercial physical separation
techniques, such as distillation.

The reasons for the low levels of aromatics and naphthenics in the liquid hydrocarbons
of the present invention are two-fold: First, Fischer-Tropsch derived feedstocks are inherently
low in ring-containing molecules, as the conversion process produces .ptimarily, and almost

25  exclusively, linear carbon chains; second, careful selection of the hydrocarbon conversion
- catalysts and conditions used in the process of forming the present invention materials greatly
reduces the formation of aromatics and naphthenes during hydroisomerization and catalytic
< dewaxing.
While it is preferable to produce the liquid hydrocarbons of the present invention from
30 Fischer-Tropsch-derived materials in order to obtain the very low level of contaminants in the

product fluids, other waxy hydrocarbon materials, such as conventional waxy lube raffinates,
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of cont am e@njcsition Halligg paraffinic hydrocarbon components in which the extent of branching, as

measured by the percentage of methyl hydrogens (BI), and the proximity of branching, as
measured by the percentage of recurring methylene carbons which are four or more carbons
- removed from an end group or branch (CH,>4), are such that:
20 (a) BI - 0.5(CH>>4) > 15; and
(b) BI + 0.85(CH,>4) < 45;
- as measured over the lubricant oil basestock composition as a whole.
The lubricant oil basestocks of the present invention contain primarily
isoparaffinic components with nominal boiling points of 370°C+ and are unusual in that they
25~ unexpectedly exhibit a unique combination of both high viscosity indices and extremely low
. pour points. These two characteristics are generally known in the art to be related in direct
- proportion, i.e. lowering the pour point of a hydrocarbon fluid results in decreasing the viscosity
* index, and therefore it is quite unusual to obtain both an extremely low pour point and a
relatively high VI in the same fluid. For example, conventional mineral oil basestocks, such as

30 Comparative Examples 3-5 herein, exhibit relatively low VI’s when pushed into the low pour
point ranges (Table 1).



product fluids, other waxy hydrocarbon materials, such as conventional waxy
| ube raffi na5§§ no720! S| ack waxes, deoiled slack waxes, footsjoj 9%%61 ube
distillate hy rocrackat es may be used to formthe hydrocarbon conpositions’
of the present invention. On average, the liquid hydrocarbon conpositions :
of the present invention are paraffinic hysdrocar bon conponents havi ng fewer
than 10 hexyl- or |onger branches per 100 carbon atons. 5 Likew se, the

| i qui d hydrocarbon conpositions of the present invention are paraffinic
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basest ocks, suc exa m nera phaodl efi ns
pol yal kyl enalaes alshyfomﬁdfmmmamd (by dbeer ackat es and sol vent -refined
basest ocks. 15 - anot her enbodi ment, the present invention is

directed to a |Bb?4!’6§ﬂ%f arqfemgéwfdbﬁwgw inyantionara ipbsigantfoilibasestocks

hydr ocar bog, &0 y the
per cent ageﬂ% m?ﬁﬂﬂhﬁl rogens (pép‘fp&étt%ﬁgb%ggﬁ]{(’nﬁgféﬁﬁﬁaﬁggrg
measur ed bpr&‘étﬂ:lﬁﬁbﬁemmﬂ 0PCre ¢S vingreaet hyl ene carbons which are four or
nmore carbons renpved froman end group or branch (CHZ>4% are such that:

[err] 3% neasur Bydegaibon genversion eatalystousefith insthe conversi ¢ Waxy feedstackshol e.

he | ub f h
e oot 11 Aitblofed nehAR fPhoPtRe Riscocud Goaibtnens® R pleser 1vration B ot
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hi gh 'vi'scosity indices and extrenely |ow
ferrierite, zeolite beta, zeolite theta, zeolite alpha, as disclosed in U.S. Patent no. 4,906,350.

These catalysts are used in combination with Group VIII metals, in particular palladium or
15  platinum. The Group VIII metals may be incorporated into the zeolite catalysts by conventional
“ techniques, such as ion exchange.

The process of making the lubricant oil basestocks of the present invention may be
characterized as a hydrodewaxing processes. The hydrodewaxing process may be conducted
over a combination of catalysts, or over a single catalyst. Conversion temperatures may range

20 .ﬁ'om 200°C to 500°C at pressures ranging from 500 to 20,000 kPa. This process is operated in
the presence of hydrogen and hydrogen partial pressures will normally be from 600 to 6000
kPa. The ratio of hydrogen to the hydrocarbon feedstock (hydrogen circulation rate) will
normaily be from 10 to 3500 n.L1™ (56 to 19,660 SCF/bbl) and the space velocity of the
feedstock will normally be from 0.1 to 20 LHSV, preferably 0.1 to 10 LHSV.
25 For example, conversion of the waxy feedstock may be conducted over a combination of
- Pt/zeolite Beta and Pt/ZSM-23 catalysts in the presence of hydrogen. Alternatively, the process
of the producing the inventive lubricant oil basestocks may comprise hydroisomerization and
dewaxing over a single catalyst, such as Pt/ZSM-35. In either case, the unique products of the -
present invention may be obtained.
30 In another embodiment, the present invention is directed to a lubricating oil composition

of a liquid hydrocarbon composition having paraffinic hydrocarbon components in which the



pour points. These two characteristics are generally known in the art to be
related in direct oportion, i.e. lowering the pour point ofW bon
fluid result Q??'z(?%r easing the viscosity index, and therefor E|gém(;‘f§|5te'
unusual to obtain both an extrenely |ow pour point and a relatively high Vi
in the same fluid. For exanple, conventional mneral oil basestocks, such -
as 30 Conpar ative Exanples 3-5 herein, ekhibit relatively low VI's when
pushed into the | ow pour point ranges (Table 1). 8 However, the
basestocks of the present invention are characterjzed by ex rerreligpl oW pQur
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froms 130- 165, preferably from I40-165 and nefepreferably from 150- 165,

as wel | as Bl afa)BIH0-HCHePdr3 185aneket forth in formulae (a) and (b), above.
In particular, gr cts of the present invention are |ubricant
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VI-27[err] sion catal ysts usefil in the
conver si onambusts of ubxiyatingeoilsddditives, ducicasifor examsple antidxidahts; antt-meahadditoesr bon
conponents of the prese re zeolite cat sts, such as ZSM 5,

.invention g al
ZSM 11, ZSkEtpeme profsusea dLZ‘SWF ctignopodifiersy gapasiy ABPFOVETS, PR AOHH; ¢ o

lite b i ot ag it . ' . _ 0.
4906, 350, UaprebEits, Akl UeptREMs corfbsTphififord EPRaL A sl (CRBbIHEP
i n par ¢ cubdditives] dapilsifiers) antisfoatdl additivesnand RiixtGreadlerydfl | nmetal s may be

i ncorporated into the zeolite catal ysts by conventional techniques, such as
i on exchange. THesusyeyfsenysmtional lubsicantadditives isprevided indabssants and Related ‘

Ry ar odewen ERguisRe e Dler o fnBh 05 Cberb 8, 15 77 2 LB A le SRBtama vbicy
over a si Nilldicatedisame ShitableantRkidams ab pHERMRIIS b Ardatianiimidgfs anti-rust additives

- benzotriazoles; metal deactivators such as ethylenediamines and imidazoles; VI improvers such

-

15+ - as polyisobutenes and polymethacrylates; pour point depressants such as long-chain alkyl
phenols and phthalic acid dialkylaryl esters. As dispersants, for example, poly-alkylene
succinimides are disclosed; as detergents, compounds such as sulfonates, phenates, sulfurized
phenates, phosphates and the like are disclosed. Also disclosed is the use of anti-wear agents
and of extreme pressure additiQes, which may include organic sulfides, metal dithiocarbamates,

20  chlorinated paraffins and organic phosphorous compounds, such as metal dithiophosphates;
friction modifiers such as long-chain fatty acids, fatty alcohols and fatty esters; as antifoam
additives, polydimethylsiloxanes and polyethylene glycol ethers and esters are known,; as seal
compatibility additives compounds such as aromatics, aldehydes, ketones and esters; as
demulsifiers, dinonylnaphthalenesulfonates are known; and as corrosion inhibitors, tertiary

25  amines, fatty acid amides, phosphoric acid derivatives and sulfonic acids are examples. The
skilled artisan will be aware that many other such additive compounds are known in the art and

- might be useful with the base oils of the present invention.
The lubricating oil compositions of the present invention may contain other lubricating

oil basestocks, such as mineral oils, polyalphaolefins, esters, polyalkylenes, alkylated aromatics,

30 hydrocrackates and solvent-refined basestocks, in combination with the paraffinic hydrocarbon

components described herein. The paraffinic hydrocarbon compositions of the present invention



20 . from 200' C to 5000C at pressures ranging from500 to 20,000 kPa. This
process is o t I n the presence of hydrogen and hydrogen '
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pressures w ly be from600 to 6000 kPa. The ratio of ogento -
t he hydrocarbon feedstock (hydrogen circulation rate) will normally be from

10 to 3500 n.il..-' (56 to'19,660 SCF/bbl) "and the space velocity of the
feedstock will normally be from0.1 to 201QHSV, preferably 0.1 to 10 LHSV.
25 For exanpl e, conversion of the waxy feedstock nay be conducted

over a conbination of - Pt/zeolite Beta and Pt]ZSM 23 cat al ys{!s in the
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by the f)erSMQBFOt%P%%%%QE%WW?&QHd the proxinmty of branching,
as nmeasured by the percentage of recurripgaigpiysene carbons which are four
“or nore carbons renoved froman end group or branch (CH,>4), are such that:
[err] as measur Brthefallowihg examplésphyiycisamerization arahgatalytid dewaxingaesdtione, and
optionally, effective appunts of |uybricgati oil,additives, such.as_.for
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friction | 6k A ' { kTRl Q- -1 \ o) d
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conpat i | chbic ft parddirel) Fht thikasadtariihler s, anti-foam additives, and

m xtures thereof * A survey of conventional |lubrjcant additives is
provided in Lubricants and Rel & heBage Physical Propegies k| aman, in Chapter 9,

e DEsCAIDGE £ Syikal ¥ ]
pp. 177-21 xar}{ % G Chem e GtbH (1984), which indicates sone suitable
ant i oxi'danﬁs—a@—p'g'enol ic or aromatic am nes; as anti-rust additives
benzotri azol es; Argkpdgei@ad Flsvinir Aropsth WaxdPareflify 86)vesh lyidrodesanedlin the presence

i i dazol es; VI inprovers such ) L. .
~+ of hydrogen over a combination of Pt/zeolite Beta hydroisomerization catalyst and Pt/ZSM-23

15  selective dewaxing catalyst. Four different hydrocarbon fluids were obtained under increasingly
severe processing conditions, having KV, VI and PP values as indicated in Table 1. Example 4
is an example of the present invention.

Examples 5 and 6
A hydrogenated and partially isomerized Middle Distillate Synthesis Waxy Raffinate

20  (Shell MDS or “SMDS”) was hydrodewaxed in the presence of hydrogen over the combination

of catalysts used in Examples 1-4. Two different hydrocarbon fluids were obtained under
- increasingly severe processing conditions, having KV, VI and PP values as indicated in Table 1.
Example 6 is an example of the present invention.

Examples 7-9
25 The Shell MDS feedstock of Examples 5 and 6 was hydrodewaxed over synthetic

~ferrierite in the presence of hydrogen, under varying severity conditions to produce three
different hydrocarbon fluids, having KV, VI and PP values as indicated in Table 1. Examples 7-
9 are all examples of the present invention.

Example 10



i 5. as pol yi sobutenes and pol ynet hacryl ates; pour point depressants such as
| ong-chain a nols and phthalic acid dial kylaryl esters.

di spersants, %%9/2&2%@' e, poly-al kyl ene succinimdes are di sc|P6§"Z‘és,98'&§"“
detergents, conpounds such as sul fonates, phenates, sulfiurized phenates,
phosphates and the like are disclosed. Also disclosed is the use of
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The par af f pgiGaddiol £ gonposi tions of the present invention 10 may
be used as 1 oil for a lubricating oil conposition, with

ot her more convSeveralcemnerdidlygirtpatedbbtncts dedoadifrbhaiticerackéd thude b ftashshs
as an additive_in conbination with a najor anount of another | ube oil

basest ock. Weisspesvalupted; Jhesednelpdedy A nE°Cinoar ppigtii 8 108 KIE@1TE, 147 VI Shell
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reaction conditions were varied to obtain the desired products, wth

typi cal ‘colfeempagiiye Examples)s anshg 6.8¢5t KV@100°C, 102 VI Chevron RLOP 240N basestock,

15 - also characterized by a pour point of -15°C (Comparative Example 5).

Typical physical properties of various commercial lube basestocks are compared with

those of the inventive ULPP (ultra-low pour point ) FT isomerates in Table 1, below.

TABLE 1
BASESTOCK PROPERTIES
Description Kinematic Viscosity Index  Pour Point,
Viscosity °C
cSt@100°C,
Paraflint C80 Wax (Feed) 9.42 - 83
Ex. 1 7.14 177 12
Ex.2 6.52 171 -3
Ex. 3 512 161 -24
Ex. 4* 5.54 145 : -63
SMDS Waxy Raffinate (Feed) 5.07 - 39
Ex. 5 5.23 142 24
Ex. 6* 5.11 130 66
Ex. 7+ 533 149 -18
- Ex. 8* 523 136 -59
Ex. 9% 5.46 144 -40
Ex. 10* 1.9 157 42
Comparative Examples
CE.1 . 3.87 130 <65
CE.2 5.51 135 <-65
CE.3 5.06 147 -18
CE. 4 4.00 114 -15
CE.5 6.94 102 -15
-CE. 6 150 214 42

* Examples of the present invention



not- limted to, 200-370[err]C, 400-2000 psig, 0,50-2.0 hr' LHSV, and

1900- 5000 sc ndard 10 cubic feet per barrel) Herr] a or
Wbl P L2 A hyar BSERSAR O

inlet. Lube k Physical Properties Exanples 1-4 A hydro

Fi scher-Tropsch wax (Paraflint 80) was hydrodewaxed i-n the presence of
hydr ogen over a conbination of Pt/zeolite Pet a hydroi soneri zation ’
cataly[err] and Pt/ ZSM 23 15 selective déwaxi ng catal yst. Four different
hydr ocarbon fl ui ds were obtai ned under increasingly severe processing

" an exanpl o ool et satmaBot S Eba Lot sithifer (O oA 6o
partially A}B@&)m df6iftobds 4 1 dfdckitioh iiHedaSRIRTEVIY Eiid i bdsestatias atbordingitol |

MDS or "S s "hydrodewaxed in the presence ydrogen over the
conbi nat i otheqiesenttinventios. GESdestingMarcphdisterd atcorting toi ASBYIamethod BS39% which

fluids werge obtai ned under increasingly sever, 0 i.ng conditio
havi ng Kv, iswsedmensuts i, appasent Viieesist ok mofor ofsp e LT yschgpedetneastigy the
exanpl e; of QUSRI | 11609t Egﬁﬂ%fﬁxdﬁ-%s%&x te and stras3Cthd Siduld¥a® the
feedstosck %ﬁﬁp es gff;l}égp% Q\Agserﬁ ro evvaxgd overrasynt hetic ferrierite in
t he presenflewaf ofl yitamgine orankease\at bow tegnpreaterei starting (otartking) sonditignso dihealata
three different hydrocarbon fluids,, having KY, VI and PP val,ueg as .
i ndi cat ed PfiFigans lcdemonstraiag thatthe Jubsicantbaggstocks ghihe presspt inygntigR bays fuperior
i nventi on. lEEE‘ . . %@ﬁ% feedst ock used in Exanples 1-4 was
hydrodewaxle0 %\%P ?ngnﬁén;?ﬂ% e presence of hydrogen to produce a
hydrocarbon fluid having theMédbsuréthend 6fBfinchiag Charactedistidt ed in Table 1.
Exanple 10 is an exanple of the present invention. Conparative Exanples 1.
2. and1® Branching Index
For each basestock indicated in Table 1, 359.88 MHz 'H solution NMR spectra were
obtained on a Bruker 360 MHz AMX spectrometer using 10% solutions in CDCl;. TMS was

the internal chemical shift reference. CDCl solvent gives a peak located at 7.28. All spectra

" were obtained under quantitative conditions using 90 degree pulse (10.9us), a pulse delay time
15  of 30 s;'which is at least five times the longest hydrogen spin-lattice relaxation time (T;), and
120 scans to ensure good signal-to-noise ratios.
H atom types were defined according to the following regions:
9.2-6.2 ppm hydrogens on aromatic rings;
6.2-4.0 ppm  hydrogens on olefinic carbon atoms;
20 40-2.1ppm  benzylic hydrogens at the a-position to aromatic rings;
. 2.1-1.4 ppm paraffinic CH methine hydrogens;
1.4-1.05 ppm paraffinic CH2 methylene hydrogens;
1.05-0.5 ppm paraffinic CH3 methyl hydrbgens.
The branching index (BI) was calculated as the ratio in percent of non-benzylic methyl
25 hydrogens in the range of 0.5 to 1.05 ppm, to the total non-benzylic aliphatic hydrogens in the
range of 0.5 t0 2.1 ppm. Results from these "H NMR analyses are summarized in Table 2

below,



5 Commerci ally prepared pol yal phaol efi n basestocks of 3.87 cSt and
5. 51 cSt KV rr]C are characterized by pour points of Pt q,f{&g?g&hg‘ﬁ and
VI's of 130 ?JBOrrparatlve Exanpl e 1) and 135 (Conparative Exanp Fe , '
respectively. A commercial, higher viscosity grade of- pol yal phaol efin, 150:
cSt KV at 100[err]C, is al s;o i ncl uded (Conparative Exanple 6). Conparative
Exanples 3-5 10 Several commercialty prepared basestocks derived
from hydrocracked crude oil fractions were al so eval uated. These i ncl uded:
A -180C pour point, 5.1 cSt Kv@O000C, 147 VI Shell XHVI basestock derived
from hydroi soneri zati on of sl ackwax (Comﬁél ve Exanple 3); a 4.0 cSt
[err], 114 VI Yukong | OON basest ock, r| zed by a pour point of-15C
(Conpar atlve—-B(-a-nﬂp-Iwe—Aa—a-ﬁd—e—p—e-e-SH%‘@;' BSOS RECP—2
basest ock, 15 —alsocharacterid Typst s Lfpm HNMR o o Corp ;

Exanpl e 5). Typi PEETBionsi cal proper®i@s of% |ou§’€§rmer0| | ube
basestocks are c 0 Wax ffetdhose of the i ventlve ULPP (ul -l ow pour
point ) FT isone es in Table 1, beg2 W, T% ESTOCK PROPERTI ES
Descri ption

Ki nemati c i sc Pour i nt,

Vi scosi ty g’: i‘ 0C csﬁﬁoooc,sséar afI C80 V\a Feed)
9.42 3 Ex ’
177 123352 Wayy Raffiatd 81 s é’z iz;i
-3 Ex. 3 Er 5 01161 63 §Ex 4*
5.54 145 px ¢+ -63 SNDS \Q@gy Rafg-,lgnate @@ed) 5295 -
39 Ex. 5 Ex, 7* 5. 232 n2142 26 - 3¢2Ex. 6%
5.11 130 Ex g* 66 EX. 730 o 3 5o 33 149
-18 Ex. 8* Ex. 9* 5.9 69.9 136 22 299 Ex. 9*
5. 46 144 Ex, 10% - 40 27 70.8 22 27
. Comparative Examples

CE. 1 22.7 74.8 2.5 227

CE.2 234 743 23 234

CE.3 26.9 69.4 3.7 26.9

CE.4 30.0 61.9 8.1 30.0

CE.5 315 55.3 13.2 315

CE.6 . 194 78.7 1.9 19.4

*Examples of the present invention
5 Branching Proximity (CH;>4) |
For each basestock indicated in Table 1, 90.5 MHz *C NMR single pulse and 135
Distortionless Enhancement by Polarization Transfer (DEPT) NMR spectra were obtained on a
Bruker 360 MHz AMX spectrometer using 10% solutions in CDCl;, TMS was the internall
chemical shift reference. CDCl; solvent gives a triplet located at 77.23 ppm in the *C
10 épectrum. All single pulse spectra were obtained under quantitative conditions using 45 degree
pulses (6.3 ps), a pulse delay time of 60 s, which is at least five times the longest carbon spin-
lattice relaxation time (T)), to ensure complete relaxation of the sample, 200 scans to ensure
good signal-to-noise ratios, and WALTZ-16 proton decoupling.
The C atom types CHs, CHa, and CH were identified from the 135 DEPT "C NMR
15  experiment. A major CH; resonance in all *C NMR spectra at ~29.8 ppm is due to equivalent
recurring methylene carbons which are four or more removed from an end group or branch
(CH;>4). The types of branches were determined based primarily on the *C chemical shifts for
the methyl carbon at the end of the branch or the methylene carbon one removed from the
methyl on the branch. The proximity of branches, as indicated by CH>>4, and the type of
20  carbons are summarized in Table 3. '
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The branching characteristics and pour points of the isoparaffinic components of the

5 pxgmp!axy basestocks, as disclosed in Tables 1-3, are compared in the following Table 4.

TABLE 4

Comparison of Isoparaffinic Lube Compoeositions

Description BI % CH,>4 Pour Point,°C
- Paraflint C80 Wax (Feed) 83
Ex. 1 19.4 38.2 12
Ex. 2 223 28.8 =3
Ex. 3 256 225 ~24
Ex. 4* 276 14.7 63
SMDS Waxy Raffinate 103 58.8 39
(Feed)
Ex. 5 23.6 17.3 <24
Ex. 6* 29.8 2.7 -66
Ex. 7% 26.2 218 -18
Ex. 8* 30 12.8 -59
Ex. 9* 219 17.7 -40
Ex. 10* 27 20.5 -42
Comparative Examples
CE.1 22,7 204 <-65
. CE.2 234 206 <-65
CE.3 26.9 22.6 -18
CE.4 30.0 20.4 -15
CE.5 315 19.2 -15
CE. 6 17.3 -42

* Examples of the present invention

19.4



H atom types were defined according to the follow ng regions: 9.2-6.2 ppm
hydrogens on_ar l.c rings; 6.2-4.0 ppm hydrogens on ol efinj

at ons; w?)s)%%‘z{zoo 2.1 ppm benzylic hydrogens at the x-pgiﬁcqlﬁ%ﬁ}%?&
arorratlc rings; 2.1-1.4 ppmparaffinic CH net hi ne hydrogens; 1.4-1.05 ppm
parafflnic CH2 net hyl ene hydrogens; 1.05-0.5 ppm paraffinic CH3 nethyl :
hydr ogens. The branchi ng index (BlI) was ca\ﬁcul ated as the ratio in percent
of non-benzylic nethyl 25 hydrogens in the range of 0 5to 1.05 ppm to

the total non-benzylic aliphatic drogens in the ran f 0.5 to 2.1 ppm
Resul ts from t hEhebases mﬁqﬁhﬁw&@%mvenm e differenti ampther hydrocarbon 3

TABLE 2 % BlbhSGa Yy o By eahlh 0ok AR AR BE I b8 Branching Proximity s S

i9 74 7ﬁdﬁated by (?H;M These comp“b?,m%nﬁ%n%erpnnts are graphed to; aid in detﬁnﬁlbga:mque 76
25. 6 Ex. Mgaons in thns z-dxmensnonal cpmpesition spage as_ﬂlustrated;, mangure 2 (left quadrant VDS

\z/\gx% Rasf fi nat S 1 From Flgu?SZ itis clear%haééh%brgchuw charactenstxcs Of the soparaé"gnExbasestock
27 '68 &xé%oglmzonﬁgf tsllg%?es%nﬁﬁvenznon are within a3u6uque reglon.é ?pgclﬁcaliy, téé c3mpos1tlon
30 can be described as comprising mixtures of paraffinic hydrocarbon components in which the

extent of branching, as measured by the percentage of methyl hydrogens (BI), and the proximity
of branching, as measured by the percentage of recurring methylene carbons which are four or
10  more removed from an end group or branch (CH;>4), are such that:
a) BI- 0.5 (CH>>4) >15; and
b) BI + 0.85 (CH;>4) < 45.
Figure 3 is a graphic comparison of the dynamic viscosities (DV@-40°C), measured by
*-" the CCS method, and the kinematic viscosities (KV@100°C) of various hydrocarbon fluids,
15  including those of the present invention. The fluids of the present invention are indicated as
“FTWI” (Fischer Tropsch Wax Isomerate), while those conventional hydrocracked stocks are
indicated as “HDC”. In particular, the HDC data points represent Comparative Examples 3-5
of the present specification. |
It is clear from the data set forth in Figure 3 that the FTWI fluids of the present
20  invention have significantly improved low-temperature viscosity characteristics compared to
that of conventional HDC fluids of the prior art. Note that all of the liquid hydrocarbon fluids
of the present invention fall below the dotted line on the graph and can therefore be described
by the following equation:
()  DVg.oc < 2900(KVg100c)-7000.
25 - The invention being thus described, it will be obvious that the same may be varied in
.~ many ways. Such variations are not to be regarded as a depa&ure from the spirit and scope of
the invention, and all such modifications as would be obvious to one skilled in the art are

intended to be included within the scope of the following claims.



Ex.. 9* 27.9 69. 9 2.2 27.9 Ex. 10*

27 0.8 .2 27 Conparative Exanples C E. 8121766
22.7 740 95220720; o 22.7 C.E. 2 P&%}.S‘ﬁ

74.3 2.3 23.4 CE. 3 .26.9 69. 4 _
3.7 26.9 CE. 4 30.0 619 £ :

30,0 CE 5 31.5 546 3 13.2 . 6
19.4 78.7 1.9 19. 4 *Exanpl es of the pmﬂmm!! & l g ‘5
Branching Proximty (CH7>4) For each basestock indicated=l nc s "5

MDz 13C NMWR single pulse and 135 Distortionl ess Enhancenent by Pol ari zati on
Transfer ( I?"% NMR spectra were obtai ned on a Bruker 360 MHz AMX

spect r onet ing 10% solutions in CDCl3. TMS was the internal chem cal
shift refegencey Ry dtbayiSut comipéSition, dofrippisiafy patuifiriie Hydrbcafbor’congpments i he
13C 10 spectrum | 'single pul se spectra were obtai ned under quantitative
condi t i ons widhrthe éRentafibeanching,sandasured by Jhe pergentage of methy! hydsegess (BD), and the

whi ch i t least fj ti t he | t b in- lathi

time (Td) ?@%ﬁxg%ﬁ%&aﬁ? @%ﬁ@r%ﬁg{tiﬁ%aer§%{t?§?2°§§§8ﬂa$ afyled gﬁ@fﬁfﬁ?ﬁﬁm e
ooa si gnal,- = 5 atom

Pypes orn. 24 B0 G5 AR e inl s oDl b e e S e

experiment. A ngpor G2 os{Cbirad)cels;mndl | 13C NNM spectra at -29.8 ppmis
due to equivalent recurring nethylene carbons which are four or nore
removed from an(®hnhd @r‘d’@sgﬁcﬁ?ﬁiﬁﬁ( CH2>4). The types of branches were
det erm ned based L.mar Ly ' | £ ' for the nethyl carbon
at the end afﬁfne??%&{)?‘géﬁ ﬁhéﬁ‘?‘p %‘g%%‘ﬁi% g%gﬂ%%o%moﬂfé&?'emved fromthe
net hyl jgn the brretifuid Hyeraea®sh Soipostiondcacdingsto oieimi I sihichtoedtains: CH2>4, and
the type of 20 carbons are sunmarized in Table 3.

. less than 0.1 wt% aromatic hydrocarbons;

less than 20 ppm (Wt) nitrogen-containing compounds; and
“  less than 20 ppm (wt) sulfur-containing compounds.
3. ' “The liquid hydrocarbon composition according to claim 1, wherein the pour point of the
15  composition is less than -18°C.
" 4.-  The liquid hydrocarbon composition according to claim 3, wherein the pour point of the

composition is less than -30°C.

5.-  The liquid hydrocarbon composition according to claim 1, wherein said paraffinic
hydrocarbon components have BI > 25.4 and (CH>4) <22.5.
20 6. The liquid hydrocarbon composition according to claim 1, wherein said paraffinic

“hydrocarbon components have nominal boiling points of 370°C+-.

- 7. The liquid hydrocarbon composition according to claim 1, wherein said paraffinic
hydrocarbon components comprise on average fewer than 10 hexyl- or longer branches per 100
carbon atoms.

25 8. The liquid hydrocarbon composition according to claim 1, wherein said paraffinic
+ ¢ hydrocarbon components comprise on average more than 16 methyl branches per 100 carbon
atoms,
9. The liquid hydrocarbon composition according to claim 1, wherein the combination of
dynamic viscosity, as measured by CCS at -40°C, and kinetic viscosity as measured at 100°C of
30  said liquid hydrocarbon fluid are represented by the formula:
(©) DVguec <2900(KVaiooc)-7000.
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14 . TABLE 3 % Different Typss of Cfro

: F omiC N cription
g e 2 \u 1\ﬂﬂi@iﬁiﬂ G0 v kol
' 18

78.6 S. 7 28 8 17. 3- - 76.3
6.3 22.5 Ex. 4* 75.5 6.5
14.7 SMDS Waxy Raffinate 6.2 17 93.8 0 58.8
(Feed) Ex 5 16.6 77.3 6

17.3 Ex. 6*

24, 7.4 . 7.7 J. 7
Ex. 7* 10.  Alubricant basestoglggqgnpos%ion, cqnppg’sit?g paraffinichygdrocarbon compgnenss i,

8 : whxfg tge extent of b}%l @ng, as measzx'%g %)y_}heEgercgﬂS&eGOf methyl hydrogéns(BIX and ’Eheg

18. 1

76.3 prox?mi’t’y of branching, Bﬁ)nﬁamd)w the Ip\éﬁ:eﬁmgﬁbf rBufing niethylene carbons which
11.4 9 20.4 C E 13. 2
81 are fgugor more carbong @ergow@d@'oqg an end group ot branch (CHy>4)gare such that: 4 3
6.7 . ] i 16. 7 72.3

11 5 (’% C El'§§01i4>4)>15 and— 16. 5 62 21.5
19.2 CE 6 BI + 0.85(CH,>41< 48; 83.9 3.8 17.3

* Exanpl es of the resent invention The branchi ng characteristics and pour
poi nts of ahmeasmgwwsmdﬂubmmﬂ@mmkooinppnaosasamlepl ary basest ocks, as

0 el o5t 10 Tt Bk RS e Bk, AR b
less than 0.1 wt% aromatic hydrocarbons;

10 less than 20 ppm (wt) nitrogen-containing compounds; and

less than 20 ppm (wt) sulfur-containing compounds.
12.  The lubricant basestock composition according to claim 10, wherein the pour point of
the composition is less than -18°C.
13.  The lubricant basestock composition according to claim 12, wherein the pour point of

15 the composition is less than -30°C. _

14, The lubricant basestock composition according to claim 10, wherein said paraffinic
hydrocarbon components have BI > 25.4 and (CH;>4) < 22.5.
15.  The lubricant basestock composition according to claim 10, wherein said paraffinic
hydrocarbon components have nominal boiling points of 370°C+.

20 16.  The lubricant basestock composition according to claim 10, wherein said paraffinic
hydrocarbon components comprise on average fewer than 10 hexyl- or longer branches per 100
carbon atoms,

17.  The lubricant basestock composition according to claim 10, wherein said paraffinic
hydrocarbon components comprise on average more than 16 methyl branches per 100 carbon

25 atoms,

18.  The lubricant basestock composition according to claim 10, wherein the combination of
dynamic viscosity, as measured by CCS at -40°C, and kinetic viscosity as measured at 100°C of
said liquid hydrocarbon fluid are represented by the formula:
(©)  DVguoc <2900(KVgiooc)-7000.
30 19 Alubricating oil composition, comprising a liquid hydrocarbon composition having a

mixture of paraffinic hydrocarbon components in which the extent of branching, as measured by



Description % CH2>4 Pour PointC _

P flint C8 d ' 8

Paraflint CBQagpetfiecd) ﬁjllllylllﬂ M Bcpssgharres
28.8 -3 Ex. 3 25.6 22.5

-24 Ex. 4% i 27.6 14. 7 -63 SMDS
Waxy Rafll nate 10. 3 58. 8 39 (Feed) Ex 5

23.6 17. 3 -24 Ex. 6% 29.8

_7 1; Ex. gthe percérgggeng 1171ethy1 hydrogens (BI); @nd the proximity fé‘ %gan%hmg, as meag%d @ _theg*
27.9 i 2 'S whi %éd from an
50 5 perce]n_zaé o rencgg}ngth%tfé}ﬁ@ﬁ%lﬂ@ss wcl:xllcg are four or more carbons remo om .
20. 4 end grouPér Ksakch (TH,>4), are such that: 23. 4 20.6

<-65 CE 3 26.9 22.6 -18 GE 4
30. 0 o0fay  BI-0.5(CHz4) odf; angd 31.5

19.2

- C. <45 19.4 17.3
-42 * Efarrpl es oé’?t heﬁp?gssesﬂffﬂﬁ?\)en 5i’on 15 The basestocks of the present
i nvent i on gafedstred iovércsaiitiquid ydlirédasbonolipositipal aos avholen atheptivinalty effbgtivehe
extent of branching as .indjcated by Bl and the Branching Proximty as,
i ndi cat ed dyouptpefjubrivating ol addithessstleetad fromie gppuprossiging faghpedants gy | n
defining uvr;]rleaqua%ditives, extreme pressure additives, friction modifiers, viscosity index improvers, pour
point depressants, detergents, dispersants, corrosion inhibitors, metal deactivators, seal
10  compatibility additives, demulsifiers, anti-foam additives, and mixtures thereof.
20.  The lubricating oil composition of claim 19, further comprising a lubricating oil
basestock selected from the group consisting of mineral oils, polyalphaolefins, esters,
polyalkylenes, alkylated aromatics, hydrocrackates and solvent-refined basestocks.
21.  The lubricating oil composition of claim 20, wherein said liquid hydrocarbon
15 composition is present at a concentration level of at least 5 wt% of the total lubricating

basestock composition.



regi ons |3 thls 2-di mensi onal conposition space as illustrated in Figure 2
(left qua rang, FromFigure 2 it is clear that the
characterlstlcs d? ?%e i sopar af finic basestock conpositions ofpéﬁ@ggyggent'
invention are within a uni que region ecifically, the conposition can be
described as conprising mxtures of pariffénlc hydr ocar bon conponénts in
whi ch the extent of branching, as neasured by the percentage of nethyl
hydrogens (Bl), and the proximty of branching, as neasured by the
percentage of recurring methyl ene carbons which are four or 10 nor e
removed froman end group or branch (CH2>4), are such that: a) Bl -
0.5 (CH2>4) >15; and b) Bl + 0.85 (CH2>4) < 45. - Figure 3
is a graphic conparison of the dynam c viscosities ([err]), neasured by the
CCS nmethod, and the kinematic viscosities ([err]) of various hydrocarbon
fluids, 15 including those of the present invention. The fluids of the
present invention are indicated as "FTW' (Fischer Tropsch Wax |sonerate),
whi | e ‘those conventional hydrocracked stocks are indicated as "HDC'. In

particul ar, the HDC data po Q:g(r@ %m
present specification. I%Q%;Eem?%fﬁ tarv!ssetabf ortth In gér gégthat

the FTW fluids of the q[‘))9esent 20 invention have significantly inproved

| owt enperature Vi sco al o S N IS B RS 0114 075 510 N 0 P2 N 0 | B A1 A AVA S8 N - ||
HDC fluids of the prior ard. Note thgt all SR C Ir I ff uijds
of the present invention fR{| bel ow tghe aottegfﬁﬁxkl'&#%h%x%r %%EP%E cpn
therefore be described by Jhg followjng equatlon ] 25
The invention being thus dpsc«ibed, i}t Hﬂ(’!}{??’c%ﬁfsvfﬁ@"sﬁﬁe y |be
varied in nmany ways. Such arrhilons ar e not to be regarded as a deparjufe
fromthe spirit and scope pf thg invdnti-ome- aNHVIZKV1090e!s.08€8]-BCHMI)ONS] as

woul d be obvious to one skflled *n the art are intended to be included
wi thin the scope of tranob SWi-Ae
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17 10. A lubricant basestock conposition, conprising paraffinic
hydr.ocar bon conmponents in which the extent of branching, as neasured by the
per cent age i ‘{AO hydrogens (Bl), and the proximty of braﬁﬂi"&??’z 6
measured by the percentage of recurring nethylene carbons which are four or
more carbons renoved from an end group 3f 3branch (CH2>4), are such that: -
[err] as neasured over said |ubricant basestock conposition as a whole. 11.
The | ubricant basestock conposition according to claim 10, which contains:

| ess than 0.1 wt % aromatic hydrocarbons; 10 | ess than 20 ppm
(wt) nitrogen-containing conpounds; and |ess than 20 ppm (wt)

sul fur-containing conpounds. 12.  The lubricant basestock conposition
according to claim 10, wherein the pour point of the conmposition is |ess
than - 18[ er 1] Gauhdem——ceabllcanlJ0asest ock compgsition according to
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(74) Agents: STEINBERG, Thomas, W, &t al.; Mobil Oil Corpora-
tion, 3225 Gallows Road, Fairfax, VA 22037 (US).

(54) Title: ISOPARAFFINIC LUBE BASESTOCK COMPOSITIONS
(57) Abstract

A liquid hydrocarbon composition, containing paraffinic hydrocarbon components in which the extent of branching, as measured by
the percentage of methyl hydrogens (BI), and the proximity of branching, as measured by the percentage of recurring methylene carbons
which are four or more carbons removed from an end group or branch (CH2>4), are such that: (a) BI — 0.5(CH2>4)>15; and (b) BI +
0.85(CH7>4)<45 as measured over said liquid hydrocarbon composition as a whole.




