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[003] To this end, lubricating oils, having better low temperature properties,
especially reduced low temperature viscometrics, are desirable. It is important
that these lubricant oils can flow at very low temperature to critical machine or
engine parts to provide lubrication functions. This flowability of lube base stock
or finished product, as measured by pour point measurement, is one of the
critical low temperature pfoperties and can be measured easily by a standard
pour point method. Base stocks of low pour points are the desirable starting
base stocks/base oils for lubricating oils, be they lubricating oils used per se (that
is without additives) or lubricating oil compositions (that is, lubricating oils
formulated with at least one performance additive), also called formulated

lubricating oils.

[004] The pour point of a lubricating oil is traditionally defined as that

temperature at which a quantity of lubricating base stock/base oil, or of



[004] The pour point of a lubricating oil is

traditionally defined as that tenperature at which a
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[006] Historically and traditionally wax is removed from lubricating base
stock/base oil by dewaxing processes which are identified as being either solvent

dewaxing process or catalytic dewaxing process.

[007] In solvent dewaxing processes the lubricating base stock/base oil
containing wax, hereinafter “waxy lube base stock” is contacted with a solvent
such as methyl ethyl ketone (MEK) and/or methyl isobutyl ketone (MIBK)
and/or toluene, etc., the temperature being reduced in the course of the contact-
ing step to precipitate out the wax as a solid. The solid wax is then removed |
from the cold oil/solvent mixture by decantation, centrifugation or filtration
through a filter, the oil/solvent passing through the filter and the wax being

deposited on the filter as a filter cake which is subsequently removed from the
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[011] Catalytic dewaxing physically changes the wax into shorter chain length

molecules.

[012] Other dewaxing process, which also involves the use of a catalyst, are
hydrodewaxing or hydroisomerization. Either is a process whereby linear long
chain paraffins or long chain paraffins containing some branching (i.e.,
isoparaffins) are converted into more heavily branched isoparaffins by
rearrangement, i.e., by isomerization accompanied by some limited cracking. In
this way the wax is not actually removed from the oil but is converted into
another form of paraffins (i.e., into isoparaffins) which have pour points lower
than the substantially linear long chain wax paraffins. This type of fluids is

sometimes called “chemically modified mineral oils”.
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[018] Limited amounts of such pour point depressants are used because the

addition of too much of the pour point depressant can have detrimental effects

on the oil being treated, e.g., the pour point can go up or the oil solidifies.

[019] USP 3,396,114 teaches a dual purpose lubricant comprising a quantity of
tricresyl phosphate, a neutral calcium sulfonate, a poly (C4.59 alkyl) methacrylate
viscosity index improver (about 10,000 to 30,000 molecular weight), a hindered
phenol antioxidant, about 0.5 to 2.0 volume percent of a paraffin wax alkylated
naphthalene lubricating oil pour point depressant, an alkyl ester of a chlorinated

fatty acid, an anti foamant and a petroleum lubricating base oil.
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of the general formula

Ar (R) —[Ar' (R) ], — Ar"
wherein Ar, Ar' and Ar" are independently an aromatic moiety containing 1 to 3
aromatic rings and each aromatic moiety is substituted with zero to 3
substituents, (R) and (R') are independently an alkylene group containing about 1
to 100 carbon atoms with the proviso that at least one of (R) or (R') is CH; and n

is zero to about 1000. The material has a molecular weight varying from about

271 to about 300,000.

[023] WO 2004/081157 teaches a lubricant composition based on Fischer-
Tropsch (F-T) derived base oils having a pour point from -15 to -31°C obtained
by a catalytic dewaxing step and containing a pour point depressant additive, and

15 wt% or greater of a Detergent Inhibitor (DI) additive package. Suitable pour



271 to about 300, 000. [023] WO 2004/08 1157 teaches a
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viscosity index and low pour point. They are described as also being useful as
additives such as dispersants, detergents, VI improvers, extreme
pressure/antiwear additives, antioxidants, pour point depressants, emulsifiers,
demulsifiers, corrosion inhibitors, anti-rust inhibitors, anti-staining additives,

friction modifiers and the like.

[027] USP 5,602,086 teaches lubricant compositions comprising mixtures of
polyalphaolefins and alkylated aromatic fluids. The alkyl aromatic can be
alkylated naphthalene having a kinematic viscosity at 100°C ranging from about
4 mm%/s to about 30 mm%s. The mixture is characterized by improved oxidation

resistance.

[028] USP 4,714,794 teaches mixture of specific mono-alkylated naphthalenes

as synthetic oil having excellent oxidation stability and useful as a thermal



pol yal phaol efins and al kyl ated aromatic fluids. The
al kyl aromatic can be al kyl at ed napht hal ene having a
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as a synthetic oil for functional fluids and greases.
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dewaxing of waxy feed using a shape selective intermediate pore size molecular
sieve to produce an intermediate oil isomerate in which the extent of branching
is less than 7 alkyl branches per 100 carbons and solvent dewaxing the inter-
mediate oil isomerate to produce a lube oil wherein the extent of branching is
less than 8 alkyl branches per 100 carbon atoms and less than 20 wt% of the
alkyl branches are at the 2 position, the lube base oil having a pour point of less
than -8 °C, a kinematic viscosity at 100°C of about 3.2 mm?/s or greater, a VI

greater than a Target VT as calculated as follows:

Target VI =22 x In (kinematic viscosity at 100°C)

[032] It is stated that this base oil can be blended with preferably less than 95
wt% of conventional Group I, Group II and Group III base stocks, isomerized

petroleum wax oils, polyalpha olefins, poly internal olefins, diesters, polyol
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[034] The blended lube base oils are described as having excellent viscosity
and viscosity index properties. Only blends with alkyl benzene or alkyl
cyclohexane are exemplified. There is no mention about the pour points or low

temperature viscometrics for the blends containing alkylbenzene.

[035] Gas-to-liquids base stocks usually have pour points ranging from 0°C to
-25°C. If one tries to produce GTL derived base stocks with pour points much
below -25°C, the process lube yield will be decreased significantly, which is

undesirable. Therefore, it would be a significant technical advance if a way
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PATS) 12 @, QY IBANEARRCY RIS HRipaRERALRHAECAISbNfr, all

to prior art, In a6 stock (
inThi6cSIrGIPD bdsestoekr(@Hs 6).h&hédf gmphsleatdnstratesthe effects
napht hal ene fluid and the | ow pour point alkyl benzene

alkniated opphthalensrflyig\and thg lower g poipoilkylbsnzam (AnBAO) have
tock.. CRI PTI ON, OE | NVENTI ON [ 037] A net hod i
ORI GHFHRET BPUT O ORG T oMbkt nt o e

gas-to-liquids (GIL) |ube base stocks/base oils or
DBESCRIENEON OB THIK AINWENTEON ed/ cat al ytic (or sol vent)
dewaxed wax derived base stocks/base oil(s) by adding
[037]s uAmebthed is disckeseldafoe reducing thenpabrquaintiof gasot-ligeids
[ rably 5 to 80 wt% nore, preferably 5 t¢o 60 w %, of )
(<§ﬁ§ﬁk§ﬁ g@%’oﬁ@?%ﬁe@l tIhdrpdewpxgdior hydrosamerizqdgatalytic
. 0 . AL, | s
() RPEB R b e o HRE Y Y aciRBS such base

stocks/base oils from about 1 to 95 wt% preferably 5 to 80 wt%, more preferably

5 to 60 wt% of an alkylated aromatic synthetic fluid. When the alkyl aromatic
synthetic fluid is alkyl naphthalene, said alkylated naphthalene synthetic fluid,
has a kinematic viscosity at 100°C falling in the range from about 1.5 mm?/s to
about 600 mmz/s, preferably from about 2 mm?/s to about 300 mmz/s, more
preferably from about 2 mm?/s to about 100 mm?/s, a pour point of 0°C or less,
preferably -15°C or less, more preferably -25°C or less, still more preferably
-35°C or less, a viscosity index in the range of from about 0 to 200, preferably

about 50 to 150, more preferably about 50 to 145.

[038] When the synthetic alkyl aromatic fluid is alkyl benzene said alkyl
benzene synthetic fluid has a kinematic viscosity falling in the range from about
1.5 mm?/s to 600 mmz/s, preferably from about 2 mm?/s to about 300 mm?/s,

more preferably about 2 mm?/s to 100 mm?/s, a pour point of 0°C or less,



has a kinematic viscosity at 1000C falling in the
range fromabout 1.5 mm2/s to about 600 MR/ s,

waodoed/ &gl y fromabout 2 nmmR/s to about 300 M $uS2088@4009
preferably fromabout 2 mMmm /s to about 100 mm /s, a

pour point of 00C or less, prgjerably -15C or |ess,

nore preferably -25C or less, still nore preferably

-35C or less, a viscosity index in the range of from

pedfexably- 155 Qo0lesprmbder peifgrablyot25 °C0ort less] 56]1 morespreferably -
ref erably about 50 to 145. [038] Wien the synthetic

3§T<E>¢|r lessomest preferably +60°4) Rry{eSbem\zléﬁ@@/amdeaume range of

benz n ticeflu d, ha Kinnemati ¢ viscosit

PR ABAG 16008 el ranaiR af 10 208 sMiars plefiy gbout 20 10
1892/ s, preferably fromabout 2 m2/s to about 300

m2/s, nore preferably about 2 m2/s to 100 m2/s, a

&%:Jr oint of 00C or less,preferably -15C or |ess o
(03N e grwt%Vyscogszz(KrV)l is detergtingd byASTINE Br443apPgur point is
35C or 1.ess, ref,erah - 600 L l.ess,.a

agietodisd 67 st D I NeSEERBL IR NIRRT S TM D
pyg¢f erably about 70 to 200, nore preferably about 80

to 180. [039] Kinematic Viscosity (KV) is determ ned

({)1 ASTM D 445. Pour point is determ ned by ASTM D 97.
[040d c 0B asestoekimeanyp)lubycatingeilipreduasd ysgwingle prpufacturer to

040] ,Base ock neans, a | icati oi | prodyced by .
DR e Rt ordrerg s, sherd HaskYoBtss, Pratuitiire?’s focation
f . GL,: ; '
of BRARES B56%, Shd LBGHi R0 SBULITR dBRAHC AT Kfinuds or npmber or
codienBhdd 6ikiid ofe boh MhilxturerofbaRbefocks nieuding tBapartdddlat 6il
one or a mxture of base stocks neeting the particular
cenponenyeqeitementiof a epegificdabricatpgroii produgbispecificagon, €.g.,
oi I. .product .Fpe i.fication,.e.g., specific engine oil,
sRasifit RReR oil, duibine Bl eih finiskskiRroQugLPedpraAhse requirements.
requi renents. [041] Gas-to-liquids (GIL) base
[Oﬁtlgc kGades-iqalds(GBybieditocieyBase dilk! and hgfdrodewaxed or

roi someri zed/ catal ytic (and/or solvent) dewaxed wax
hﬁ%rldismner&miécaéab@ik((gyld/@aselwnm@w@@ﬁi wiax derived baseer
stgglt(és)ba?ee l)ﬂz/\sl) dg?i\r/l(eed 'fr??; ea?fl:th étgﬂ %iepo%/, have many outstanding
lubricant properties. However, they are known to be highly paraffinic in nature
and non-polar, resulting in their having poor solubility for polar additives used in
many high quality, high performance lubricating oil formulations. They also
have poor solvency and dispersancy for degradation products or sludges formed
in the lubricant over long service times. Esters have been used to improve

solvency and dispersivity but esters are expensive and have performance

deficiencies.

[042] It has been discovered that the pour point and low temperature properties
of such base stock/base oil especially GTL base stock/base oil can be improved,
as can be the base stock/base oil solvency and dispersancy by combining into

. said base stock/base oil a particular alkylated aromatic selected from alkylated



| ubricant properties. However, they are known to be
hi ghly paraffinic in nature and non-polar, resulting
WO Moé/l@bs2 havi ng poor solubility for pol ar addidr/wve808/004009
used in many high quality, high performance
| ubricating oil formul ations.jiThey al so have poor
sol vency and di spersancy for degradation products or
sl udges formed in the lubricant over |ong service
niphthslenés hnd/sr haw pone pointadkly lated bymzone os theichggropedated
di spersivity but esters are expensive and have
mﬁﬂ@%@ﬂ&m&nce deficiencies. [042] It has been discovered
that the pour point and | ow tenperature properties of
[(R43FD alkgpﬁl‘cﬂ Eﬁﬁ]?thﬁle'ne%%@@% ld preSit rﬁ@ﬂl%d iffers from the
st ock/ can be i nproved, as can be the base
alkytatéd haplﬁhaldnespdurmyc @pﬁeséaﬁtseha&omd imythe privrmrngThe
into sai d base stock/base oil a particular al kyl at ed

alkylated napktbplenes ysed imihsl mysemtemmwaﬂéxl napbthalene fluids
hayiie BraB% BlasPuity af Luser EBRE fn e wlsias H&ha’s RO bR
AR ARL hﬁ%gg&& séd;@[@f ' gﬂ?ﬁ 1365 5’11.1&(3(/'1% ‘%ﬂe Fﬁ%?jéar % &2%00.

pour pol nt re osed 1 n the pri

Théwfeaﬂedzab&pllfqmak anfsori$@dperatiree present invention
are al kyl napht hal ene fluids having ki nematic

icm%ﬂ gﬁ%%f%al l I bg%bge%a : gsfqnféilgvr%wd)n\have the
o 200. The are flowabl e | ds at
fdl%&lﬂg%‘ggﬁgt@{%& 044] The fl)/w d al kyl ated au

napht hal enes used in the present nnventl on have the
foll owi ng general formJI' nn+m=1to 8§,

WLEFR
preferably 1 to 6, nore 0@@ 1tob5 and Ris Q
a

- C30, preferably CpC 20N | kyl group, C3-C300,
preferably C3-C 00, noRg, preferably C3- C30 branched

0 such
LA AOL 2 P SR Aot St B3 ghaiels .-
!; 9§éfeﬂib1§/ @35(]3205]&1%'5? Iaﬂé’l %&'Ol&]y,m&@gooa,lﬂfé(fCI'M? I@j;h@h %,nﬁl%re
are nono-, , tetra-, or
preferably Cs- C30 branched alkyl group or mixtures of such groups with the total

number of carbons in R, and R, preferably being at least 4.

[045] Examples of typical alkyl naphthalenes are mono-, di-, tri-, tetra-, or
penta-C; alkyl naphthalene, C, alkyl naphthalene, Cs alkylnaphthalene, Cq alkyl
naphthalene, Cg alkyl naphthalene, C, alkyl naphthalene, C,, alkyl naphthalene,
C4 alkyl naphthalene, C,¢ alkyl naphthalene, Cg alkyl naphthalene, etc., C1o-Ci4
mixed alkyl naphthalene, C4-C,g mixed alkyl naphthalene, or the mono-, di-, tri-
, tetra-, or penta Cs, Cy4, Cs, Cq, Cg, Cyg, Ci, Cys, C16, C1g or mixture thereof alkyl
monomethyl, dimethyl, ethyl, diethyl, or methylethyl naphthalene, or mixtures
thereof. The alkyl group can also be branched alkyl group with C;q to Csg, €.g.,
C14°Csg branched alkyl naphthalene, C,4-Cs¢ branched alkyl mono-, di-, tri-,
tetra- or penta- C;-C4 naphthalene. These branched alkyl group substituted

naphthalenes or branched alkyl group substituted mono-, di-, tri-, tetra- or penta



penta- C 3 al kyl napht hal ene, C4 al kyl napht hal ene, C5
al kyl napht hal ene, C6 al kyl napht hal ene, C8 al kyl

wonphizishene, C 0 al kyl naphthal ene, C| 2 al kylpct/us2008/004009
napht hal ene, G 4 al kyl napht hal ene, C]6 al kyl
napht hal ene, Ci 8 al kyl naphthpl ene, etc., CGO0-G 4
m xed al kyl napht hal ene, C6-C 8 m xed al kyl
napht hal ene, or the nono-, di-, tri- , tetra-, or

Cpalyt maphithaléHe c4tbalsChe WSRd asiMixtarks witlCtie, predfous feoited
m xture _thereof alkyl nononethyl, dinmethyl, ethyl,
myitesialy. These branshedaligil grepmcambe pegpased hiom aligemerization of

siafflin Ao 3 £ b i or el s bRt M b tmeneo
RGP RIS SVery e G J¥ 826360 cAltiols) TRRLy gty opigh two of
sidhkatkyDgoups 2 attadheded thapaphtHafiiRscRE. %éra@lb}ﬂcgr@hggn the

group substituted mono-, di-, tri-, tetra- or penta
naplghaleat eimg canlsd bo niixturee df dlse abonteuallkyl grauipst Semetimes

N s
| ef | l.pha-_ or. j -9l aef | ns,
of W RiusSHENoRS lperfrore R e dHtiey " G8hy Bhiodtgeed
flufd éﬁ@lrﬁ@hﬂm&es danUAsd Be ABEY FH KleRdinkWRitR IG P BAs@bttk/base
groups are attached to the naphthal ene core. The al kyl

oily outithe atkytl maphtmpidriesl ara prefengdcan al so be ni xtures of
the above al kyl groups. Sonetines m xed al kyl groups

h id [
BT ot AT BSalRF BAPRuREs s PRt Ep S Pl
ndptRhaleht Yr BMEH RQAGRPAIRY] Bépﬂtﬂaféhgéd“cﬁ%trheﬂh 185 dEffkthyl
al so be used for blending wth L base st ock/base
naplthalene, with cdéfyd, ategholhet elkgichdordey ef €to 4. .cafibifs|over

Typically the al kyl _na%h_t hal enes are prepared b}y.
acifliggatelyshingpcinggirpingl Friedst Ceafby eatelysisn Tynigal Friedel-Crafts

BB, D 77, B, o b PGAEE S5 s
a%afcbﬁ@{i‘]%‘)ngesq;rlrgét%gﬁ{@@%{r bfaduci ng typical Friedel

afts catalysts. pical Friedel-Crafts catalysts are
HT, zeolites, anorphous al umiosilicates,

[iglﬂﬁjdgadg%ds fer theprodugtion of @beylvaphibalanesssyitable figyuse in the
preséiit invention are described in USP 5,034,563, USP 5,516,954, USP
6,436,882 as well as in references cited in those patents as well as taught
elsewhere in the literature. Because alkylated naphthalene synthesis techniques
are well known to those skilled in the art as well as being well documented in the

literature such techniques will not be further addressed herein.

[048] The naphthalene or mono- or di-substituted short chain alkyl
naphthalenes can be derived from any conventional naphthalene-producing
process from petroleum, petrochemical process or coal process or source stream.
Naphthalene-containing feeds can be made from aromaticization of suitable |
streams available from the F-T process. For example, aromatization of olefins or

paraffins can produce naphthalene or naphthalene-containing component (DE84-



[047] Methods for the production of alkyl napht hal enes
suitable for use in the present invention are

wolsegidibed in USP 5,034,563, USP 5,516, 954, USRT/US2008/004009
6,436,882 as well as in references cited in those

patents as well as taught elspwhere in the literature.
Because al kyl at ed napht hal ene synthesi s techni ques are
well known to those skilled in the art as well as
36470, WES200660d 38624 &dl )i Mahyp niédiemadruightsaycke oils from
techniques will not be further addressed herein. [048]
patreleHapIA TANS RECGSSSGRRRItalp sighifisanisameounts ofiaphthadensg, n

B RS SR AR TR, v
n@%thﬁ’l'eﬁéﬂeo%%féacﬁsm WhAteREPEGRREe OF po8 ss@gqg[?ﬁxs BYut three
0 FG tee an be

urce stream Naphthal ene-containi

aligtlearfboascan beaised iag ahiwanatetiabto pduee atkydaaphthalene for this
_available fromthe F-T process. For exanple,
inyeptiani Farthermore, allerlnted naphiahlendsinesoverad frasaveatever source

napht hal ene or napht hal ene- cont ai ni ng ¢ nent
of PRasasIng S Be u3ed in i prsent Methody RV ideAINEN PRSSESght
il iscos AT\ Db SR Bt REeviOaagREGR A0 &1 1
napht hal enes or napht hal ene derivatives. |ndeed,

(WA st i Suitabde alkytatbd nepkthatanes wes avhilablercammereiadly from
Eggﬂnurlmc Z)’bbl;élagrgicsaf;%q%rgf qr&fer?ﬁg g;tlagtalgégg S?llnlégslticcgf\f)grn om
K HARRIE R e Badbiee AT RohUIERE CBRfafing fuids.

or processing can be used in the present nethod,
[G50§vi desipravagushy sedicated) allyiated benzanewofithe dollawvingstoucture

int, etc., previously recjte [ 04 ui tabl e o
wiRpasiy At AGIEGERtche 40 P8 oSy 41 Gl 10 20khed pout pgingt p§Q°C or
n

oS EERERY (1530 o Feser RITHE BYefBAAL 235 SRS i more
pieféabRaBs Worllebs rmedtiprbfer519--607C i Med3thre hide g for 3]

As previously i ndi cated, al kyl at ed benzene of the
invehtiomi ng structure with viscosity at 1000C of 1.5 to

600 ¢S, VI of 0 to 200 and pour point of 00C or |ess,

preferably -15C or |ess, E{eferabl y -25C or ‘|l ess,
still nore X

In this structure, x = 1 to 6, preferably 1 to 5, more preferably 1 to 4. When it is
monoalkylated benzene, the R can be linear C,q to C;¢ alkyl group or a Co-Csqg
branched alkyl group preferably C,(-C,go branched alkyl group, more preferably
C,5-Csg branched alkyl group. When n is 2 or greater than 2, one or two of the
alkyl group can be small alkyl radical of C, to Cs alkyl group, preferably C;-C,
alkyl group. The other alkyl group or groups can be any combination of linear
C10-Cso alkyl group, or branched C;q and higher up to Csqg alkyl group,
preferably C;5-Csg branched alkyl group. These branched large alkyl radicals

can be pr_epared from the oligomerization or polymerization of C; to C,g internal



preferably -35C or | ess, nost preferably -600C or |ess
are useful for this invention. In this structure, x =

wobkob@1s02preferably 1 to 5, nore preferably 1 fc@/ds2008/004009
When it is nonoal kyl at ed benzene, the R can be |inear

Cl10 to C30 al kyl group or a Q4-C300 branched al kyl

group preferably G O G Oobranched al kyl group, nore
preferably C 5-C50 branched al kyl group. Wien n is 2
opilpbaedéefins ohanxtire ofi¢hase definof Thétotal tayhber ofigarbans in the
be smal | al kyl radical _of Cto C5 al

Kyl , ,
alkybsehsamtgnterange dofir ey Cg)r@tﬁﬁOO-TB@féﬁrﬁ% all%nrl olb;gZ@Teoﬂbldércan be

r ou can,.be .a jnat i an [ Ci 0=£30
Pilpatig s GPrRG RIS B Lt AT R 48T Rooeidsl g 4.
group, preferably C 5-C50 branched al kyl group. These
[0513ncHadiccardancakish theastiesaitineantidretherathplasd berent e
ol i goneri zation or polynerization of C3to CO
preferabhaprspaegdobaths methed eomprisingthe stepsidse ol ef i ns.

he tptal nunber of carbo [ he al kyl subsituytents
(@ angbhe ST BEPmEoCEREs ABhardiBsof migmabsfiinisdo Toi olefin
£ 1 U ding to USP 6,071, 864 or
dﬂi%k%ﬁ&%%ﬁééggggrére@@é@%fg%%ga [051] In accordance
(by t hatylgtingy ereslefihlRomas Wiﬁﬁbahieﬁbair%dsmﬂdlkzﬁchﬁn (C-Cs
referably prepared by the nmethod conprising the steps
algy| grauip) shonarpolyi substinded benzang talyjeld tbbet%kyiatedrbenzene
pri(ﬂrélternal olefins to formolefin diners and sone hi gher

bners; and (b) arylating the olefin oligomers with
benzene or a short al kyl chain ( -C5 al kyl group) nono

[052] pol An audletintoitintbrhginalefifis isolyg@heritdibinfdhle)pradedte of
benzene product. [052] An a-olefin or internal ol efins

piosneied gotady it ie givepradonpnasidy okefof dimenandduigber aligemers.
to gi ve predonm nantly ol efli n di ner and hi gher ., . . .
Osre PO’@J%@% EPRE t% Ry ‘thor’_né‘g ayemaLE GO 1Qn gpntaining
| O, | e.
ot oP B bl dmAATRAHRbLRfls RORLEICH!ih PFofEMBES n the presence

0
aromati € CO I'S reac goners,

of the s@ﬁﬁ}?@%ﬂgsgfto b SIRFRateRhAinisic Iube sy Starlks Yh di@tlyield.
aromati c | ube base stocks in high yield.

[053] In preferred embodiments, the a-olefin has from 6 to about 20 carbon
atoms. In more preferred embodiments, the a-olefin has from about 8 to about 16
carbon atoms. In especially preferred embodiments the a-olefin has from about 8

to about 14 carbon atoms.

[054] In accordance with the present invention, one or more a-olefins are
oligomerized to form predominantly olefin dimer, with some trimer or higher
oligomers. In preferred embodiments the olefin dimer has from about 20 to
about 36 carbon atoms, more preferably from about 20 to about 28 carbon
atoms. In another embodiment, one or more internal olefins, by themselves or
mixed with a-olefins are oligomerized to form oligomers, which can further be

alkylated with an aromatic compound. The preferred internal olefins starting



[053] In preferred enbodinents, the a-olefin has from

6 to about 20 carbon atons. In nore preferred
woeisbohspent s, the a-olefin has from about 8 tecahgboshds009

carbon atons. In especially preferred enbodi nents the

a-olefin has fromabout 8 ta gpbout 14 carbon atons.

[054] In accordance with the present invention, one or

nore a-ol efns are oligonerized to form predoni nantly
malteridlare G8eto, C30 intemmieldfinisypreforably §HOrtodC2@amerespreferably

preferred enbodi nents the ol efin diner has from about

38 10 & Idhout 36 carbon atons, nore preferably from

about 20 to about 28 carbon atons. |In another

odi s FOL R i I i :

e Ty ROSJBiea Qiokt i (BY.Cr Ak oy or
hydroxy phlkomyparoxyvitkylthiogor atyithie mdio ad pollyaubstitttédbérrene,

aromati ¢ conpound. The preferred internal olefins
peeferablhgmétsetkyl group ragne or pely suhstituiad bgnagnes gnore preferably

¢ referably CIOtlo Cszg rmr%greferabl[ 12 to C18. .
sy Oniio? QF BreIFRe RbuEe Benate, dhgthiyl Beizens, fi- Ok dsrpropyl
bélﬁgrlllg?%i?%kdxl digfsee&tot??fi bEY AR H:is ok W—bu?ﬁ%ggne, di- no- or

or ar 0 nono or poly substitut

dia'sbztﬂ'rtﬁﬁeﬁrlﬁlftﬁlrlﬁdﬂzynapc 5 al kyl group nono or poly
substituted benzene, nore preferably toluene, o-, m

N

o . t , | - - iz . qe .
SRR N athau e o,
forrxhtigde acblitei BetacUs Y Matdesiites Mdhta®riBoniteAbfbther acidic

triflic acid, B3, AIBr3, SnC4, Gd 3, an acid clay
layaresl, ppen-stuctare aeoliics, sushl astMC¥e22, MEMN 3 ersnlid superacids,

R e
AR R, DS HEERS G TR

enbodi ments, the catalyst is BF3 or AL 3 or their
[03r7rOtIed MRjveh Bkt caldlpstd shéh hStHOREWRsdiBHd Kérkf %Rt S

such as those described herein are
advantageously employed in conjunction with a promoter. Suitable promoters
for use with the catalysts in the present invention include those known in the art,

for example water, alcohols, or esters, or acids.

[058] A preferred catalyst is MCM-56. MCM756 is a member of the MCM-
22 group useful in the invention which includes MCM-22, MCM-36, MCM-49
and MCM-56. MCM-22 is described in U.S. Pat. No. 4, 954, 325. MCM-36 is
described in U.S. Pat. No. 5,250,277 and MCM-36 (bound) is described in U.S.
Pat. No. 5,292,698. MCM-49 is described in U.S. Pat. No. 5,236, 575 and
MCM-56 is described in U.S. Pat. No. 5,362,697.

[0S9]  The catalysts as mixed metal oxide super acids comprise an oxide of a

Group IVB metal, preferably zirconia or titania. The Group IVB metal oxide is



advant ageously enpl oyed in conjunction with a
pronoter. Suitable pronoters for use with the
wocabsiaisd2s in the present invention include threIeudenssvs04009
in the art, for exanple water, alcohols, or esters, or
acids. [058] A preferred catajg/st is MCM56. MCM 56 is
a nenber of the MCM 22 group useful in the invention
whi ch includes MCM 22, MCM 36, MCM 49 and MCM 56.
middifie® with ateegyaried ofra Grahp VHB .métal, sach 854n oX¥anion of
i ri in U S _Pat. No. 5 250,277 and . .
tqqgmme%g sue%bggggngisga?%eg}& medification of thpLsrougd VB metal oxide with

A IR A T AT g« D
The 6Mmthfatiord 8P&kodp EvBaAnRtal gg(ﬁ%)e?@gﬁgﬁgﬁx I i oPéiCF’x%up VIB

super aci (ljs conprise an oxli VB net al ,
metafiebalityedzio @nor mtoantactibichemidit ifdeeattionBhivht i any event,
oxi de isnodifjed with an oxyanion of a Goup VIB
previdgs a eg@posisionrvish yaereqeidity thangssigiple suigturgof separately

. i ficati f.the G VB |
O fr VR anR) BRI bfed Hith arapravh s Engh rppa VB
n%glq,xfi%%}b%ibhy to the material. The comnbination of

oup net a

oxi de with an oxyanion of a Goup VIB
metal is believed to enter into an actual chem cal

[060] e alHd &AdioHY miaterAlyufaNis a BA@K sH@fe described in U.S. Pat.
conposition with nore acidity than a “sinple m xture of

Neepn 640839 dnalr 5863 Grl6uibheddBsotiat miateridlsl eomipxise aniaxidaof a
separately formed G oup VIB netal oxide or oxyanion. . .
Grownl VBHeewd pieterably zirGania or HianiysEhq,Oraup IV Bangta) exide is

migirdE R BEPxihigh B allouph Vil muftRudy R R GratRiial,

tuh%%eﬁ?ﬁ@éh aPRRESAD DheZhbafUafiofl ofttht THod IVFF@té’IUcB(ide with
| VB d wth a

netal oxide is nodifie an oxyanton o
theéroxypnidrBo fiticalGroupuVEB asetahinoparenacid fohctiomgdisy em thesmaterial.
as tungstate. The nodification of the Goup |VB netal

Ths madification pba SxpunilyB sietalnxide.qasticwlsrlyeziaconiapwithsa
SRR ROTH AL T
5,.M31038; in Japanese Kokai Patent Application No. Hei 1 [1989]-288339; and
in an article by K. Arata and M. Hino in Proceeding 9th International Congress
on Catalysis, Volume 4, pages 1727-1735 (1988). According to these
publications, tungstate is impregnated onto a preformed solid zirconia material.
This chemical interaction is discussed in the aforementioned article by K. Arata
and M. Hino which also suggests that solid superacids are formed when sulfates
are reacted with hydroxides or oxides of certain metals, e.g., Zr. These
superacids are said to have the structure of a bidentate sulfate ion coordinated to
the metal, e.g., Zr. The article suggests further that a superacid can also be
formed when tungstates are reacted with hydroxides or oxides of Zr. The
resulting tungstate modified zirconia materials are theorized to have an

analogous structure to the aforementioned superacids comprising sulfate and



Group VIB netal oxyanion, particularly tungstate, is
described in U S. Pat. No. 5,1 13,034; in Japanese

woebkgi21kat ent Application No. Hei 1 [1989]-28883%;s2803/h04009
in an article by K. Arata and M H no in Proceedi ng

9th International Congress am7Catal ysis, Volune 4,

pages 1727-1735 (1988). According to these

publications, tungstate is inpregnated onto a
zipc@fiom)evhezeini tingsten atomas teplece swlfurldtomsdheahé bidentate

interaction is discussed in the aforenmentioned article
stycture. A istfurthansuggesteddhahtherfungsten ouidpeeambings wigly zirgonium

o RD S kS oD TS e TGRSl bhle
f(%g%%e superacids are said to have the structure of a
I'de

ntate sulfate ion coordinated to the netal, e.g.,
Zr. The article suggests further that a superacid can

[(ﬂilgo belthQugTER iyBeRevdddat ﬁf s e3¢t dafAGte thay Edmprise the

hydr oxi des or oxi des of Zr e resulting tungstate
bidedtdt¢ stiucture suggesteak iarthe laforenmentioned iartécle thy Arate and Hino,
anal ggous structure to the aforenentjoned superacids

theppstitalpn gtraciuraob theeatalytisally astivih site imthe prgsend (roup IVB
b RidE Reffed Hittben B e SRdSiin R Gal s o0 Yt been
TN IE Rt BRI (R ST SRR RIBHR be limiled

td & ichR® Slrudturbough it is believed that the present
catal ysts nmay conprise the bidentate structure

suggested in the aforenmentioned article by Arata and
[062)o, Suitabpasaurces af thet GraupuléBonhetahexislet used fargireparing the

active site in the present oup | VB nefal .oxide
catakyist itpeluge CAMpOUBMS sapahie g&n%a&@g SYF &S Shelsathot

o&{h&?@é&, %B[Hric{égeﬁitgﬁgsg loéggfgietl?'a}t?? .teté.%?r@l%ﬁfjarfwgf %1&&5 um or

cormponeh mtedrto any “parti cul ar

titdniwAl Alloxii&bsf st k1§ nkQULISE be Aked BE pfacR¥sbrs ¥Bsources of

nmet al oxi de, used for preparing the catalyst, include
thedtpoipridsB engtabbxides. eamaplesiafgushiatkaxidaanclslectiramium n-
p%%&?ci‘q%rﬁj ﬁ?angfrglzl%rlé)gg?‘g# Ia"ﬁlg?é sources of a t(}rrgflg WE métdl oxide,
particularly zirconia, may form zirconium hydroxide, i.e., Zr(OH),, or ﬁydrated
zirconia as intermediate species upon precipitation from an aqueous medium in
the absence of a reactive source of tungstate. The expression, hydrated zirconia,
is intended to connote materials comprising zirconium atoms covalently linked
to other zirconium atoms via bridging oxygen atoms, i. €., Zr-O-Zr, further
comprising available surface hydroxy groups. When hydrated zirconia is
impregnated with a suitable source of tungstate under sufficient conditions, these
available surface hydroxyl groups are believed to react with the source of
“tungstate to form an acidic catalyst. As suggested in the article by K. Arata and
M. Hino, precalcination of Zr(OH), at a temperature of from about 100°C to
about 400°C results in a species which interacts more favorably with tungstate

upon impregnation therewith. This precalcination is believed to result in the



titanium Al koxi des of such netals may al so be used as
precursors or sources of the Goup |IVB netal oxides.
woReespliee of such al koxi des i nclude zirconi UmMpcT/US2008/004009

npropoxi de and titaniumi -propoxi de. These sources of

a Goup | VB netal oxide, partjgcul arly zirconia, may

form zirconium hydroxide, i.e., Zr(OH) 4, or hydrated

zirconia as intermedi ate species upon precipitation
cdrrdensatioraqfi 2008 grdips to form hepodyrmeric ziwbnia speatsiwigh surface

source of tungstate. The expression, hydrated . .
hydroxyhgroups vhigh angde be referst io @e afersrola bydiatas ziscanda.

zirconium atons covalently |inked to other zirconium

(R8T i 1 ot VAP PRy RIBTE i Sy B il preerably
PYTVIF O Broy Mt Yupes
Rl 6f ieklcnt AIRde Dok B FONERFCAD, fiptbin?y o

mevaih@hhe crihéRamhvdite xmhgdie W melydderhiesierid® tungsten or
react with the source of tungstate to forman acidic

molytxdepuim caxbosylydesgstis amrmolybdie a¢idlandspdiumAnngstaterat

H no, precalcination O Zr(OH) 4 at a tenperature of
ml\P/h)d?A ®Hout 1000C to about 4000C results in a species

whi ch interacts nore favorably with tungstate upon

| pregrRation therewth. This precalcination is .
(g3 <o o810 PR Somt e B S e SPei e gty i
frbfh AP P05/ 1% %bh?zﬁilt Y Mcte ?ﬁ’@f’ch%% bRt RAR ratio of
hydroxyl groups which nmay be referred to as a form of
aronimtily edrapound toaiadefin 06ighmsus isafobm abwut Oek 1ftoabbbel:1.
oxyani on of the Goup VIB netal, preferably nol ybdenum
or tungsten, include, but are not limted to, ammoni um

[0651 at Uysmathodsiproviderasy latetbpely a-olefinsen highemyightidanithe
cqiieppans! Ak Biarane _ﬁéﬁcﬂ%}%ﬁ?@é‘?ﬁgﬁé%é?”f%%&% Elig gadpne
mbIEoE fichfurt oHhBORA Br ATRALIB R S S ety PTETS

preferred enbodi nents the ratio of aromatic conpound
[066] a- Resctiondeingeraturesitgpicabynramgaifrom abauti2d °C.

8: 1. [065] The nethods provide arylated poly a-o| efins
[067] hi g ally BieazemgHuidseused in this invention have good low

temperature properties, including good pour points. Their pour points are
usually 0°C or less. A preferred alkyl methyl benzene fluid and the one used in
all experiments was prepared according to procedures described in USP
6,071,864, starting from the oligomerization of a mixture of Cg, C;o and Cy;
linear alpha olefins, over a promoted BFj; catalyst to produce a product which is
reacted with toluene over the same catalyst at same reaction temperature. The
product was isolated to yield a lube base stock with viscometrics and pour point
meeting the requirement for this invention (>1.5 ¢S and less than 0°C pour
point). It has been discovered that this alkylbenzene unexpectedly reduces the

pour point of GTL fluids synergistically.



conventional al kyl benzene fluid synthesis, where 2
nol es of a-olefin and one nole of aromatic conpound

wodods/mi3@d together with a catalyst. [066] Reaqlt/ g32008/004009
tenperatures typically range from about 20 to 1000C.
[067] The al kyl benzene fl uidsjgused in this invention
have good | ow tenperature properties, including good
pour points. Their pour points are usually 00C or
[0683s. Ahdilkyibeneche{IDB)mstdeytribahmei8649 18D emdalsbébe used
one used in all experinments was prepared according to

wph&@hdub@ teigisersipularibgnelip Theseitypeuof DS cpp permrepared by

h f
repited AEIATGh SRR o8 ARy 1Hfin OF bTisas 18 4106 plgri-
Ry SEn foleir‘éBtb})"ﬁirﬁfér o861 B hibRNSTRrOYES in the
e sane ‘cat a sane eaCtlon tenpera u

sdMOEsaCtorV@Sini gataftd réartyr. eAtkydbéndened aretiapahé réquiifement
vi sconmetrics an pour ornt neetlng t he requrrenent

farghistinventionsear alsa b(exzbt&ncd; feora mayysdetaegengatkydbenzene
phSeRk b ubeeaes eSS i ane (AR ey
oIS RER S PRty PRy Al PIREADACTR EAB jojpgd s
ravoniiitereal SorterE gt PRbivctiol) eFRist geﬂrmﬁ%pﬁﬁ;esdoelso

prepared by repeat ed al kyl ati on of benzene e
pmidugéssomne hedviee by preduct sgreamsmvﬂndh hymtiaunmmmres of di-

owed by further alkylation, of t
al{%lb&narrm L ﬁw}bepﬁeanrw%r&edoalkm@ Benzang: eT hese

waFRE Aol SHRPERERRPIE BRBSPER RUHBRERr invenion

aftPARI YA b]AoIERE VARG TR BARSB8ks | N these processes,
l'i near al kyl benzene (LAB) is produced by al kyl ati on of

benzene over al kyl ation catal yst. The nono-al kyl LAB
[069] us dd cantrastvtitat@iveakiohal CseCer gknlbepretfltid3npreparead by

detergent LAB process al so produces sonme heavi er
lspywplrzm@no-é}w neas, alpha- @lﬁfwn’pwlﬂnmmﬁm eearggnggment of the

A0y PARB TS ABE AT TBRGROR ok AN O R Pt gfeenzene
wﬂh%’&%ﬁ*dﬁ%ﬁ‘f%hﬁ&lem@ (F'J‘S‘i’:é,%%,'?@/@),q{avte'lio%r'ﬂb‘fﬁt@ta*b%e 0°C.
These types of fluids have no effect on GTL pour point or in fact raise the pour

point.

[070]  Further, it has been found that the hydrogenated analogues of the
alkylated naphthalene or alkylated benzene described above are also effectivé
pour point depressant fluids for GTL base stocks, and hydrodewaxed or
hydroisomerized/catalytic (and/or solvent) dewaxed wax derived base
stocks/base oils. Further, it has been found that the alkylated naphthalene or
alkylated benzene fluids can provide un-expected improvement of oxidation
stability of the blends with GTL fluids. This oxidative stability improvement
can be demonstrated by longer RBOT (ASTM D2272 method) or other
oxidation test methods. Further, it has been found that the alkylated naphthalene



and are suitable to blend wth GIL base stocks . [069]
In contrast, the conventional C20 C2 al kyl benzene

wd dou/ta302pr epared by isonerizing C20 C24 | i neafcT/us2008/004009
al pha-olefins resulting in the rearrangenent of the
doubl e bond fromthe al pha t®gn internal position and
then al kyl ati ng benzene with such C20-C24 |i near
ol efins (USP 6,627, 779), have pour points above 00C.

offhlkykted peszenke fluids dan iapeovesthefpiodarityoof e blqsisrwith iGlTL

or,in_fa

t .raise the pour point., [070] Further. it ha
flgidsn Thig tgheﬁ;ppitr qf§h¢b a&\‘?ﬁa@%@‘@@ssoé)‘f bilifgof additives

o e b SRR IR e oA o o5 B € bleiihe o
WE]I‘B Jh@@-al Bfed hksi ﬁﬂﬂis'?%‘aﬂ rfgﬂ h&r level of finished

rol so rlzed/cat alytic or so vent dewaxed wax

lttﬂ)@icanepleﬂﬁ@:marﬁieocks/ base oils. Further, it has been
f ound that the al kyl ated naphthal ene or al kyl at ed

[(%jidat l 5 dg?q %P%zorvll?%g OEE o ect(? rII%\Islfe}}ngventlon

e P st ¢ RUFRFTs8 93 128k S derived from

0¥ Mo Ghattbmcﬂhﬁtst (GELhathseridlvirdsheell ab Ihﬁfhﬁideb%&d or
found that the al kyl ated napht hal eneor al kyl ated

hbhnmmeﬂzedmmvcahonaﬂmabwl heswabatr)udeyvaxﬁdtblase plosk( and/or
with GIL. fl.uids hi gher pol arjt he. bl end
b pilseiegives ot W en VgRY focsise ipsral 454 gr phapineral oi

WBRL e RRT SRy TRCE AL (84 0 b SEivehtHGmakdie of

n&0f ioill, Aiig&ral oil@b?_k%@theﬁb né. s heRchetdT tcf;ﬁﬁh feed stocks) natural
performance [071] e base stocks and/or base oil

wem:ﬂ @;Aédvaxy stbekqosmheaﬁ gasmitswaxy fuels hydlrooragker bcmbmras,

xture of base ock(s) d/ or_base oil (s) .
Waéw ks, didBprrackataohermaker e el <(ltsfr’t5>t(her mineral,

I
L B ze%iﬁ beFRIPHERTRERES By rypteigls syt as waxy
maﬁémﬁféceﬁfea ﬁbﬁcét{aﬂlqﬁefﬂc%nbﬁt%ﬁaw 4i%, 1Rk VR Erddchey
natural wax or waxy feeds, mneral and or non-m neral
hydrbcarbyl compounds with carbon numbers of about 20 or greater, preferably

about 30 or greater, and mixtures of such base stocks and/or base oils.

[072] Base stock(s) and/or base oil(s) derived from waxy feeds, which are also
suitable for use in this invention, are paraffinic fluids of lubricating viscosity
derived from hydrodewaxed, or hydroisomerized/cat (and/or solvent) dewaxed
waxy feedstocks of mineral oil, non-mineral oil, non-petroleum, or natural
source origin, e.g., feedstocks such as one or more of gas oils, slack wax, waxy
fuels hydrocracker bottoms, hydrocarbon raffinates, natural waxes, |
hyrocrackates, thermal crackates, foots oil, wax from coal liquefaction or from
shale oil, or other suitable mineral o0il, non-mineral oil, non-petroleum, or natural

source derived waxy materials, linear or branched hydrocarbyl compounds with



waxy feed stocks such as slack waxes (derived fromthe
sol vent dewaxi ng of natural oils, mneral oils or

wosx08/esdc, €. 9. Fischer-Tropsch feed stocks) ,pdiaidso@oo4009
waxes, and waxy stocks such as gas oils, waxy fuels

hydr ocracker bottons, waxy rafjfi nate, hydrocrackate,
thermal crackates, foots oil or other mneral, mneral
oil, or even non-petroleumoil derived waxy materials

cartboh nambemof abatie20 ak greater iprefdrablpaboatsd 0 bt greaterc hndn
or shale oil, linear or branched hydrocarbyl conpounds

mikturescefr weh ipemBeate/isdenssate base stoak(skans/or bassrail(ah| y
about 30 or greater, and m xtures of such base stocks

[(HBF” 0IG DB SRatetiaks ark Od@briBRtBasirederied a8 bAE op@as6re synthesis,
(s) derived fromwaxy feeds, which are al so

caynbinatibs, fransfosmation iepgrangersent, ang/oadegpadation/deconstructive

fluids _of lubricati viscosity derived
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ol non- pe eun1 or na ura sourc

cdrB6Hl %’icﬁfdséidé? twétea&n@man@retmﬁee cflylens déb{yflenes lp@sfsarvtax
waxy fuel s hydrocracker bottons, "hydrocarbon

proal leneaprspyneabutaak, bmylzmeslmcbbmlanksat &3 L bhser statks and/or

crackates, foots 0] x fromcoal |iquefaction_ or
base Hlsa Gl i mateaaiscﬁfﬂmg rigafing piseosifnhag pregenerally derived

e hPrfChbonS. for eRARiPRE Wakk S ingBizsh HydhBtaRONL dfat ave,
theRI¥ERME R rivel FFGth @ﬁﬂgf@i‘ ?géac%lgcai‘g&%koﬁ&lﬂhg (ﬁfnds

preferably about 30 and m xtur such
hydrogen-avatfaisingvmpdundsand/artaleieats arféédstoble& eGTL base
oi | ( L materials are materials that are

élé\d/[073]G.T ) |s are m that
staek(s ) aed/or hagmeil) inglude @;Imbndmgm berabe gilibmling range (1)

IS 438 SR By do o
diSENAMH ?‘?&‘Eﬁ‘ﬁf@gﬂ@nﬂ g'ﬁﬁfté g tothyﬂlgﬁlgkgg)ﬁgp(gqjeghlﬂg%%p which

conpounds an s feedsto

inkgblies géther 6AbOINOLA oatatiic d‘@mbciﬁ% DROEBSE O6r a ¥elvent dewaxing
nmet hane, et hane, ethylene, acetylene, pr ogane,

prpﬁgq@ytcep@dq@c duheeils bﬁrmedﬂgwwcummmtanﬁ ) synthesized wax
t%ase St ocks%,gfg)?/or b S?ﬁ'ﬁé are GIL materials of
iSRS A COTPIN B8 ldF EFomRlE, PACEOSsoENes 05 der | ved
hydroisomerized/followed by cat and/or solvent dewaxed synthesized wax or
waxy hydrocarbons; (3) hydrodewaxed, or hydroisomerized/followed by cat
and/or solvent dewaxed Fischer-Tropsch (F-T) material (i.e., hydrocarbons,

- waxy hydrocarbons, waxes and possible analogous oxygenates); preferably
hydrodewaxed, or hydroisomerized/followed by cat and/or solvent dewaxing
dewaxed F-T waxy hydrocarbons, or hydrodewaxed or
hydroisomerized/followed by cat (or solvent) dewaxing dewaxed, F-T waxes, or

mixtures thereof.

[074] GTL base stock(s) and/or base oil(s) derived from GTL materials,

especially, hydrodewaxed, or hydroisomerized/followed by cat and/or solvent



from hydrocarbons, for exanple waxy synthesized
hydr ocarbons, that are thensel ves derived from sinpler

wodRs$PYS2car bon- cont ai ni ng conpounds, PCT/US2008/004009
hydr ogen- cont ai ni ng conpounds and/or el enents as

f eedst ocks. GIL base stock(s)ypand/ or base oil (s)
include oils boiling in the lube oil boiling range (1)
separated/fractionated from synthesi zed GIL materials

devstedawak of veasgnfeed préferably th-Timatesial dedvedibasesteck(sy and/or
subjected to a final wax processing step which
basg\al(s)e arecharactesized dypically as baviagykinemgtgaigoegities at 100°C

of B Bidue BymRr et o TOLL BEHIATAPY Bond pRpHet ffecs to
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(ARTRKP44SY.nTHep afe furfiief charableryzddys maymmvid%Bbour points of
hydr odewaxed, or hydroi soneri zed/foll owed by ca

abudi - 5TC s hbeutt-408Geord dwer s CASTM DH9 chhéy afig alsaicharagterized
l.e., hydrocarbons, ,waxy hydrocarbons, waxes and
ty&eféiliykﬂs NG 8@59%1%%%%? out Pépglﬂgmrygreater (ASTM
D%gl(?)odewaxed, or hydroi sonerized/foll owed by cat
and/or sol vent dewaxi ng dewaxed F-T waxy hydrocarbons,
hydr odewaxed or__hydroi soneri zed/ fol |l owed by cat gfr
ally

(0751 v &b R dgitiias the, GAdnBRRESIORK(S) AR bags ofks) et Bpic
. f 074 L.b t k d/ . il
nighf! Garnis (207 ey RE B3 eifindhio %S ot .
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mBhoSYIB AU PITRY arfe il ey AYBAAPINC A cHifindfion with non-cyclic
isopdraffisd. The ratardobteenaphticdris Ji. ancydopiradien pédrtent, inasueh

characterized typically as having kinematic
cambipaypns warieg wnSobc:ce alystanddpmperaturgmsed. tharthesuG T8 obase

referably.from about 3 / 0.about 5

stpek(shandlop PaIrth pnf Radraiiouced. sr fniSargetiagatggndor
ST g5V B oolIPInatE b ) ESRERP R S8R oy it
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typically as having viscosity indices of about 80 to
typrallyrlesy than @abopnSppm of each of these elements. The sulfur and
nitrogen content of GTL base stock(s) and/or base oil(s) obtained from F-T
material, especially F-T wax, is essentially nil. In addition, the absence of
phosphorous and aromatics make this material especially suitable for the

formulation of low sulfur, sulfated ash, and phosphorus (low SAP) products.

[076] Base stock(s) and/or base oil(s) derived from waxy feeds, which are also
suitable for use in this invention, are paraffinic fluids of lubricating viscosity
derived from hydrodewaxed, or hydroisomerized/cat (and/or solvent) dewaxed
waxy feedstocks of mineral oil, non-mineral oil, non-petroleum, or natural
source origin, e.g., feedstocks such as one or more of gas oils, slack wax, waxy
fuels hydrocracker bottoms, hydrocarbon raffinates, natural waxes,

hyrocrackates, thermal crackates, foots oil, wax from coal liquefaction or from



D2270). [075] In addition, the GIL base stock(s)

and/ or base oil(s) are typically highly paraffinic
wo(2089)Pms@at urates), and may contain m xtures ofpcT/US2008/004009

nonocycl oparaff ns and nulticycloparaffins in

combi nation with non-cyclic igaoparaffins. The ratio of

the naphthenic (i.e., cycloparaffn) content in such

conmbi nations varies with the catal yst and tenperature

shadedil, 6niothlee suitdble nhiageal B alohshirrnal cit, nvaspeteole(), or natural
and hydrodewaxed, or hydroi sonerized/cat (and/or
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mathy/l @th}ﬂ @eorm dMEK)dmethrysldsébmyi hamae (MEHBK), nhikoires b€

al.so suitahle for use in this invention, are
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butgke. M ner al 0|I non petrol eum or natural source
origin, e.g , feedst ocks such as one or nore of gas
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natural source derived vvaxg materials, |1near or

nilspger Betaiing sommopnds. o Such heteraatom camponndsimhst beremoved
by heitheatinG e BatTeirPesiski) by S5 csnmple ByiREodcsulturi-
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wax rec rom any’ Waxy
poisoning/deactivation of the hydroisomerization catalyst.

[079] The term GTL base stock and/or base oil and/or wax isomerate base
stock and/or base oil is to be understood as embracing individual fractions of
such materials of wide viscosity range as recovered in the production process,
mixtures of two or more of such fractions, as well as mixtures of one or two or
more low viscosity fractions with one, two or more higher viscosity fractions to

produce a blend wherein the blend exhibits a target kinematic viscosity.

[080] In the present invention mixtures of hydrodewaxate, or
hydroisomerate/cat (or solvent) dewaxate base stock(s) and/or base oil(s),

mixtures of the GTL base stock(s) and/or base 0il(s), or mixtures thereof,



i ncluding synthetic oil such as F-T waxy oil or
petroleumoils by solvent or autorefrigerative
wolsvexiib@ Sol vent dewaxi ng enpl oys chilled saloigid2008/004009

such as nethyl ethyl ketone (MEK), nethyl isobutyl

ketone (M BK), mxtures of NEY M BK, mxtures of MEK

and toluene, while autorefrigerative dewaxi ng enpl oys

pressurized, liquefied |ow boiling hydrocarbons such

prseabbpaietuees GLGINEbadeifik(5) andlorbadeasil(syeaurovmstiturenll or

synthetic waxy oils such as F-T waxy oil wll usually
paraof theebaseqpil.ni | sul fur and/or nitrogen containing

compound content. Sl ack wax(es) secured from petrol eum
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and/ or base oil(s), mxturés of the GIL base stock
artiviéaar priotestioni fiof she enginei Ihereesinglyespeoifiqatiohs rfabérygme oil

m xtures of GIL base stock(s) and/or base oil (s), can
perdormancgthavg) qxh@blt?fba trepdl fonanpepye anruwe[a@m?pqrﬁe& of the oil.
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[084] While there are many different types of antiwear additives, for several
decades the principal antiwear additive for internal combustion engine crankcase
oils is a metal alkylthiophosphate and more particularly a metal dialkyldithio-
phosphate in which the primary metal constituent is zinc, or zinc dialkyldithio-
phosphate (ZDDP). ZDDP compounds generally are of the formula
Zn[SP(S)(OR')Y(OR?)], where R' and R? are C;-C,5 alkyl groups, preferably
C,-Cy; alkyl groups. These alkyl groups may be straight chain or branched. The
ZDDP is typically used in amounts of from about 0.4 to 1.4 wt% of the total lube

oil composition, although more or less can often be used advantageously.

[085] However, it is found that the phosphorus from these additives has a

deleterious effect on the catalyst in catalytic converters and also on oxygen



hydr ocar bons, waxy hydrocarbons, wax). [082] The types
and quantities of performance additives used in

woeRHi78d2i on with the instant invention in | ulpde@dhosn04009
conpositions are not limted by the exanples shown
herein as illustrations. Antiyxgear and EP Additives
[083] Internal conbustion engine lubricating oils
require the presence of antiwear and/or extrene
sqsesssinr at¢mBpilesid Dnewesy toxnminuheize thisffect iktoadpincatseme or all
antiwear protection for the_ engine, |ncreasingly
oktheoLPDPawithphosphorisdireeanfiwegicadditiveace have
exhibited a trend for inproved anti wear properties of
oi [ - it
O e P BRI B Bl I s itcar
additives. SoBdtizétholefinshee asefud asrantiwealf ared EPtaddytpess. Bulfur-
antjwear additives, for several decades the princjipal
centainieg plefingicanhe prepared: ey sulfurizationsar variaasgirganic materials

ingnE anaRRye 2vBBnaGs ar efrilic s HRUSRdrs PR ning
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carppeirdyd soriia Afledshont dondramaticTRublé bbnd) SWER kbmpounds are
where R1 and R2 are Cl1-C18 al kyl groups, preferably

definad by theadkormgdaups. These al kyl groups may be
strai ght chain or branchad, The <[DP is typically used
RReRRE

in anounts of from abou 4 wt % of the total
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del eterious effect on the catalyst 1n catalytic
may hessonaestedrso asl tedoom asyaliensegs Additionad i fomatioasconcern-

. One y to. mnim this effect is to replace_sone or
ing) yuleized Olctimspang &WIWB%W%% opdi ipddSP 4,941,984.
additives. [086] A variety of non-phosphorous
[asd?il t Mhesusaof pdlysulfidefofthifphdspRafusatids éﬂ&ﬂ}i%%hosphorus
Sul furized ol efins are useful as antiwear and
acd dsteryaslubBichhtiadditives s digclosed in U.S. Patents 2,443,264,
2,471,115; 2,526,497; and 2,591,577. Addition of phosphorothionyl disulfides
as an antiwear, antioxidant, and EP additive is disclosed in USP 3,770,854. Use
of alkylthiocarbamoyl compounds (bis(dibutyl)thiocarbamoyl, for example) in
combination with a molybdenum compound (oxymolybdenum diisopropyl-
phosphorodithioate sulfide, for example) and a phosphorous ester (dibutyl
hydrogen phosphite, for example) as antiwear additives in lubricants is disclosed
in USP 4,501,678. USP 4,758,362 discloses use of a carbamate additive to
provide improved antiwear and extreme pressure properties. The use of
thiocarbamate as an antiwear additive is disclosed in USP 5,693,598.
Thiocarbamate/molybdenum complexes such as moly-sulfur alkyl dithio-

carbamate trimer complex (R=Cg-C,3 alkyl) are also useful antiwear agents. The

use or addition of such materials should be kept to a minimum if the object is to



ol efins can be prepared by sul furization or various
organic materials including aliphatic, arylaliphatic
woosi2iisp¥c! i ¢ ol efini ¢ hydrocarbons cont ai ni n@chfBh08/004009
about 3 to 30 carbon atons, preferably 3-20 carbon
atoms. The ol efinic conpoundgcontain at | east one
non-aromati c doubl e bond. Such conpounds are defined
by the forrmul a RBRAC=CR5R6 where each of R'3-R6 are
proddep éowt SAP Yonyulatigns. Bacl ofiyit afoaethontiomedi patents is
Pr eferred hydr ocar bon radicals are al kyl or al kenyl
incgenarated ywem@e beraip imEs galired¥. connected so as to
forma cycllc ring. Additional |nforrrat|on concern ing
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of the aforenentioned patents is incofporated
phospheradithioates imolyhdenematithioedrbamates and various organo-
molybdenum derivatives including heterocyclics, for example dimercaptothia- -
diazoles, mercaptobenzothiadiazoles, triazines, and the like, alicyclics, amines,
alcohols, esters, diols, triols, fatty amides and the like can also be used. Such
additives may be used in an amount of about 0.01 to 6 wt%, preferably about
0.01 to 4 wt%. ZDDP-like compounds provide limited hydroperoxide
decomposition capability, significantly below that exhibited by compounds
disclosed and claimed in this patent and can therefore be eliminated from the

formulation or, if retained, kept at a minimal concentration to facilitate

production of low SAP formulations.

Antioxidants
[091] Antioxidants retard the oxidative degradation of base oils during

service. Such degradation may result in deposits on metal surfaces, the presence



[088] Esters of glycerol may be used as antiwear
agents. For exanple, nono-, di-, and tri-ol eates,
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antiwear additives include phosphorus and sul fur

[Oﬁgirp Egﬁﬁlls l?}ﬁa qliléﬁl nc! d, tgh.l BE @éﬁhat S d/ or. %1(1) 1fc%rnt1-
BT ———
meti s@b@ﬁﬁb&tﬁh phefislit @bhipyilindsg 0T§pical phenolic ant10x1dant '

nmer capt obenzot hi adi azol es, triazihes, and the |ike,
campeynysi ass therhindesed ph@uﬂuiss»yhlehtaee ﬁ;e ohes| whlchroounltam a
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conpounds di sclosed and clained in this patent and can
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heptydrpheant; arﬂm’bnsdthy] 64d-butyl-Aalaietykplgssol a Other useful hindered
mono-phenolic antioxidants may include for example hindered 2,6-di-alkyl;
phenolic proprionic ester derivatives. Bis-phenolic antioxidants may also be
advantageously used in combination with the instant invention. Examples of
ortho-coupled phenols include: 2,2’-bis(4-heptyl-6-t-butyl-phenol); 2,2°-bis(4-
octyl-6-t-butyl-phenol); and 2,2’-bis(4-dodecyl-6-t-butyl-phenol). Para-coupled
bisphenols include for example 4,4'-bis(2,6-di-t-butyl phenol) and 4,4'-
methylene-bis(2,6-di-t-butyl phenol).

[093] Non-phenolic oxidation inhibitors which may be used include aromatic
amine antioxidants and these may be used either as such or in combination with
phenolics. Typical examples of non-phenolic antioxidants include: alkylated

and non-alkylated aromatic amines such as aromatic monoamines of the formula



wi de variety of oxidation inhibitors that are useful
in lubricating oil conposi tions. See, Klamann in
wolebg/igent s and Rel ated Products, op cite, angdd/i$%2008/004009
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these may be used either as such or in conbination

twe ohmore aromatic amines are also useful. Polymeric amine antioxidants can

also be used. Particular examples of aromatic amine antioxidants useful in the
present invention include: p,p’-dioctyldiphenylamine; t-octylphenyl-alpha-
naphthylamine; phenyl-alphanaphthylamine; and p-octylphenyl-alpha-
naphthylamine.

[095] Sulfurized alkyl phenols and alkali or alkaline earth metal salts thereof

also are useful antioxidants.

[096] Another class of antioxidant used in lubricating oil compositions is oil-
soluble copper compounds. Any oil-soluble suitable copper compound may be
blended into the lubricating oil. Examples of suitable copper antioxidants
include copper dihydrocarby! thio- or dithio-phosphates and copper salts of

carboxylic acid (naturally occurring or synthetic). Other suitable copper salts



phenolics. Typical exanples of non-phenolic
anti oxi dants include: al kylated and non-al kyl at ed

woRd00drediB2 am nes such as aronmati ¢ nonoam nes GficTidk2008/004009
f or mul aRBRORLON where R8 is an aliphatic, aromatic or
substituted aromatic group, R is an aromatic or a
substituted aromatic group, and R10 is H, alkyl, aryl
or R1 1S(O xR12 where R1L 1 is an al kyl ene, al kenyl ene,
inetuder adppet dithiagachamatsd, Zulphanatesy phenates \dndgicetydacetonates.
an al kenyl, aryl, or alkaryl group, and x is 0, 1 or
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thereof also are useful antioxidants. [096] Another
R 55l B oa e Bk By S Sbtmpihe metal re
d&ctibed by RERerfAR U AR Ot HPIRE %G%HQB(T%, as measured by
ASTM D2896) of from 0 to 80. Many compositions are overbased, containing
large amounts of a metal base that is achieved by reacting an excess of a metal
compound (a metal hydroxide or oxide, for example) with an acidic gas (such as
carbon dioxide). Useful detergents can be neutral, mildly overbased, or highly

overbased.

[0100] It is desirable for at least some detergent to be overbased. Overbased
detergents help neutralize acidic impurities produced by the combustion process
and become entrapped in the oil. Typically, the overbased material has a ratio of
metallic ion to anionic portion of the detergent of about 1.05:1 to 50:1 on an

equivalent basis. More preferably, the ratio is from about 4:1 to about 25:1. The



bl ended into the lubricating oil. Exanples of suitable

copper antioxidants include copper dihydrocarbyl thio-
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acid (naturally occurring or synthetic). O her

sui t abl e copper saltsincl ude ygapper dithi acar bamat es,
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hi@%gléb;verbased. [0100] It is desirable for at |east
[0 manyeit Lubripants aod Relatdd Roodudtssepicit discloses a number

of overbased metal salts of various sulfonic acids which are useful as detergents
and dispersants in lubricants. The book entitled “Lubricant Additives”, C. V.
Smallheer and R. K. Smith, published by the Lezius-Hiles Co. of Cleveland,
Ohio (1967), similarly discloses a number of overbased sulfonates that are useful

as dispersants/detergents.

[0104] Alkaline earth phenates are another useful class of detergent. These
detergents can be made by reacting alkaline earth metal hydroxide or oxide
(Ca0, Ca(OH),, BaO, Ba(OH),, MgO, Mg(OH),, for example) with an alkyl
phenol or sulfurized alkylphenol. Useful alkyl groups include straight chain or
branched C;-C;y alkyl groups, preferably, C4-Cp. Examples of suitable phenols
include isobutylphenol, 2-ethylhexylphenol, nonylphenol, dodecyl phenol, and
the like. It should be noted that starting alkylphenols may contain more than one
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where R is a hydrogen atom or an alkyl group having 1 to about 30 carbon
atoms, n is an integer from 1 to 4, and M is an alkaline earth metal. Preferred R
groups are alkyl chains of at least C,,, preferably C,; or greater. R may be
optionally substituted with substituents that do not interfere with the detergent’s
function. M is preferably, calcium, magnesium, or barium. More preferably, M

is calcium.

[0106] Hydrocarbyl-substituted salicylic acids may be prepared from phenols
by the Kolbe reaction. See USP 3,595,791 for additional information on
synthesis of these compounds. The metal salts of the hydrocarbyl-substituted
salicylic acids may be prepared by double decomposition of a metal salt in a

polar solvent such as water or alcohol.



(CaQ, Ca(OH)2, BaG Ba(OH) 2, MO, My(OH) 2, for

exanple) wth an al kyl phenol or sulfurized
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starting al kyl phenol s may contai n nore than oneal kyl
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non-metal-containing or borated metal-free dispersants are considered ashless.
In contrast, metal-containing detergents discussed above form ash upon

combustion.

[0111] Suitable dispersants typically contain a polar group attached to a
relatively high molecular weight hydrocarbon chain. The polar group typically
contains at least one element of nitrogen, oxygen, or phosphorus. Typical

hydrocarbon chains contain 50 to 400 carbon atoms.

[0112] Chemically, many dispersants may be characterized as phenates,
sulfonates, sulfurized phenates, salicylates, naphthenates, stearates, carbamates,
thiocarbamates, phosphorus derivatives. A particularly useful class of

dispersants are the alkenylsuccinic derivatives, typically produced by the



synthesis of these conmpounds. The netal salts of the
hydr ocar byl -substituted salicylic acids may be
wohepeisd by doubl e deconposition of a nmetal $ahiud2008804009
pol ar sol vent such as water or al cohol.[0107] Al kaline
earth nmetal phosphates are alg o used as detergents.
[0108] Detergents nmay be sinple detergents or what is
known as hybrid or conplex detergents. The latter
redetien g€ atleng ghajprsmbistitmtedelkenybsuddinis coingound, usually a

BB S 55 R, 53, A smpompoun
Tt fort Ao BR0G) EORHRuting L GleBBhlGEHBOR IR B meiBale Whicn
O TiE) bl Gledif is nORARAP DR b AV CEroRR:| NihF
examplesboff yhis tyye oDiBpedancargontl] kaosardonnietsiallp afd dnithe
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ashl ess di spersants are organi c materials that form
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hydr ocar bon chain. The polar group typically contains

refarenesaistmade fari thisspurpose.ni t r ogen, oxygen, or
phosphorus. Typical hydrocarbon chains contain 50 to

[0199) CAYRPSLH P ubstituted succinic acid compounds are popular
dispersants. In particular, succinimide, succinate esters, or succinate ester
amides prepared by the reaction of a hydrocarbon-substituted succinic acid
compound preferably having at least 50 carbon atoms in the hydrocarbon

substituent, with at least one equivalent of an alkylene amine are particularly
useful.

[0114] Succinimides are formed by the condensation reaction between alkenyl
succinic anhydrides and amines. Molar ratios can vary depending on the poly-
amine. For example, the molar ratio of alkenyl succinic anhydride to TEPA can
vary from about 1:1 to about 5:1. Representative examples are shown in U.S.
Patents 3,087,936; 3,172,892; 3,219,666; 3,272,746; 3,322,670; and 3,652,616,
3,948,800; and Canada Pat. No. 1,094,044.

[0115] Succinate esters are formed by the condensation reaction between

alkenyl succinic anhydrides and alcohols or polyols. Molar ratios can vary



[0112] Chem cally, many di spersants may be

characterized as phenates, sulfonates, sulfurized
wobhegise, salicyl ates, napht henates, stearat g1/US2008/004009

car bamat es, thiocarbamtes, phosphorus derivatives. A

particularly useful class of gispersants are the

al kenyl succinic derivatives, typically produced by

thereaction of a |long chain substituted al kenyl

depending on therpleohd] orpolgbl usel. SEdséxanpledthelsmidensation product
anhydride, with a pol yhydroxy or polyam no conpound.

offarealkenyl surginic gnbygdride and ipentacnyhribel isaatspfiilidispersant.
portion of the nol ecule which confers solubility in

[Otlti%]rg Fbccﬂn?te?ﬁ&%ﬁﬂﬁe@ a?@ e X{)ﬁ@aeﬁmgqaigﬁ Pe?(%?m%between

exanples o I's type of di spersan

alkonyiesucctlit ynhydtidds dritbalkhh6lrahines. Fﬁxemh?leg sUitdble alkanol
pat ents describi ng such dispersants are 3,172, 892;

argjres dselnde ettmxylated polyaklpelyamines, roposylated polgalkylpoly-
argincs o poyalksRHpR AmNES SUcte s olvelhdénc polsnpiuss ine
oG SRR B o A S0 0 80 g

shdwhlih B8P 4,326305074; 3,725,277, 3,725,480; 3,726, 882,
4,454, 059; 3,329, 658; 3,449,250; 3,519,565; 3,666, 730;

7,.849; 3,702,300, 4,100,082; 5,705,458. A further

l"gégﬁr [ beimaelegalay P’%%%h's%ﬁf}@ aliegnyb sueciniccanhygrides ysed i the

' : : i | O .4 071, ich
PG EHEBAEAAFIL 031 1R BB o 0Bl 2,500 1 hoove
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popul ar di spersants. In particular, succinimde,
fosmaldehyte, embexylic acids such asbleieatid; andrbdesn pommpenrds such as

by the reactigon of a glydrocar bon-substituted succinic

1

borgtecestarmps ighly horatedidisparsantng The disnessanspcambe barated with
Bt B RO RGO RURR W RC o Hhontriin 56 Rop
proggéul . [0114] Succininmdes are forned by the

condensati on reaction between al kenyl succinic
[Oiﬂgﬁ/ ﬂﬁ%@ﬁg}ﬁﬂ?@%ﬁ&?ﬁn&g@ ;nardgtfir(?rﬁ tﬁg ?ea\::?iro% odfeaqlsylgi}lggolé,'i=
formaldehyde, and amines. See USP 4,767,551, which is incorporated herein by
reference. Process aids and catalysts, such as oleic acid and sulfonic acids, can
also be part of the reaction mixture. Molecular weights of the alkylphenols
range from 800 to 2,500. Representative examples are shown in U.S. Patents
3,697,574; 3,703,536; 3,704,308; 3,751,365; 3,756,953; 3,798,165; and

3,803,039.

[0119] Typical high molecular weight aliphatic acid modified Mannich
condensation products useful in this invention can be prepared from high
molecular weight alkyl-substituted hydroxyaromatics or HN(R), group-

containing reactants.



For exanple, the nolar ratio of al kenyl succinic
anhydride to TEPA can vary from about 1:1to about 5:1.

woReps/esst ati ve exanpl es are shown in U S, Patpeiits2008/004009
3,087,936; 3,172,892; 3,219,666; 3,272,746; 3,322,670;
and 3, 652,616, 3,948,800, andsCanada Pat. No.
1,094, 044. [0115] Succinate esters are fornmed by the
condensati on reaction between al kenyl succinic

[0126} d Exdamplesdf highaholesutar weighibhlkyl-bbstitutedtliyalrokparomatic
varydependi ng on the al cohol or polyol used. For
CRIRRAWIDS, arepo mmylﬁ@ppbrp%ymmheapl andathemgolyalkylphenols.

“C‘ézeq'-‘z&w?p%ﬂ%earéﬁ% oPRREriLbnk aikSlasiod. & tifisthnge of an
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prpl Peﬂrél palybuedenacdnddsthet pobyrliat et compounds to give alkyl
pol yal kyl pol yam nes, propoxyl ated pol yal kyl pol yanm nes
Sdestitlmmltg/an Menbenssing sing et phensh hayingoan avdrage 80-100,000
m nes, One exanple is propoxyl ated
mﬁ t‘ﬁ?‘lggﬁedi am ne. Representative exanples are
shown in USP 4,426, 305. [0117] The nol ecul ar wei ght of

[012¢] aExaﬂtﬂlesS@ﬁHN(R% a%%buﬁrdoﬂeeﬁnmgqéacttantsfme Rl g@l% ggly-

par agraphs wil | ically range between 800 an , .
aminesaponeipply qmd:yst vlene polysusines cQthtee deprieséntativé organic

reagents such.as sul fur, n, forny
CIgp Gontainingatkleast one ’%ﬁﬁ& &EPWP S‘&F?jﬁﬁﬁ Plopse in the prepara-

oGP IR SHIE RS B SRR S B R e ponc
aP@Uamthdl alkanéPahd t}%lﬁﬁhﬁﬁt@tﬁdk&% J"\)/ag 'E‘ﬂ')}ﬂaﬁﬁne and

di spersant reaction product. Ani ch base
didilmpet amines aromatedhaminoes, tlge plreagtermrdlaxmme dlammo

aI kyl phenol s, formal dehyde, and anines. See
hﬁ%ailms@ etqm?thq amngsof ﬂorlapwow@rsepyrrgkﬁ p@fr@hémee

ﬂi’ loReaRT uRipofthe OB Ring AfPafin pfo FadE bitpftiea

arfflgsure. Mol ecul ar weights of the al kyl phenol s range

f r om 800 to 2, 500 Represent ati ve exanpl es are shown
[0122] ]SExarF;lples of alkylene polyamide reactants include ethylenediamine,
diethylene triamine, triethylene tetraamine, tetracthylene pentaamine, penta-
ethylene hexamine, hexaethylene heptaamine, heptaethylene octaamine,
octaethylene nonaamine, nonaethylene decamine, and decaethylene undecamine
and mixture of such amines having nitrogen contents corresponding to the
alkylene polyamines, in the formula H,N-(Z-NH-),H, mentioned before, Z is a
divalent ethylene and n is 1 to 10 of the foregoing formula. Corresponding
propylene polyamines such as propylene diamine and di-, tri-, tetra-, penta-
propylene tri-, tetra-, penta- and hexaamines are also suitable reactants. The
alkylene polyamines are usually obtained by the reaction of ammonia and dihalo
alkanes, such as dichloro alkanes. Thus the alkylene polyamines obtained from

the reaction of 2 to 11 moles of ammonia with 1 to 10 moles of dichloroalkanes



3,697,574; 3,703,536; 3,704,308; 3,751, 365; 3,756, 953;
3,798, 165; and 3,803,039. [0119] Typical high
womRbedr wei ght aliphatic acid nodified Manpicgys2008/004009
condensati on products useful in this invention can be
prepared from hi gh nol ecul ar_ ygi ght al kyl -substi t uted
hydr oxyaromatics or HN(R)2 groupcontai ni ng
react ants.[0120] Exanpl es of high nol ecul ar wei ght
havikyg|2- toub sarbontatomb addky ehlorates oncdiffepentdartsors are suitable
ol ypropyl phenol , pol ybutyl phenol, and other poly
a&wﬂ@nmhmme reaeatHol yal kyl phenol s can be obt ai ned
by the al kylation, in the presence of an al kyl ati ng
lys b Aol
G2y ey ar rerdals us Syl BB rephdarion T PR R cular
prnjuets kselfieinia thiznpoomdon irclgde theadlipHatis whddhyides 8tich 8§
t he benzene ring of phenol having an averag

fasouldan dodelseutsamuafrmakicliyde anoiipmatiny msriadaby derapealdol
(SRR Blsh e et ey ot & Lo SRy de el din reactant

is[);?r@f‘ tative organi c conpounds containing at | east
ne )2 group suitable for use in the prepara tion

of Manni ch condensat i on@g oducts are well known and
[0124] ud Hydrecamhyd snbstitutedramineaashigss dispedsant edditives are well

substi t ut ed. | ogs, e.9g.,.ethyl an dj |
kv co o SkitfeindEarsde. fof srampl AR ENosGh 2P
3438910 113851808, 3PS5 4391 S0 500 GndB IS9P -

nmor pholirie, pyrtole, ’pyrrofidi'ne, | ni dazodle,

i m dazol i dine, and piperidine;, nmelamne and their
(04253t i tRrefareshdispersantsoncipiie boaatpd @nd sfonabématesranccinimides,
iR RuRg s TRV ES o Py FANAU e B-ccinimides, and/or
S O A PR iy BE0 08 O MM Erucinimice
daNaEfrbitl £RfdRARATYIERE grotarhhwsl ($819iseBERRMhavAng a Mn of

decaet hyl ene undecani ne
from about 500 to about 5000 or a mixture of such hydrocarbylene groups.

Other preferred dispersants include succinic acid-esters and amides, alkylphenol-
polyamine-coupled Mannich adducts, their capped derivatives, and other related
components. Such additives may be used in an amount of about 0.1 to 20 wt%,

preferably about 0.1 to 8 wt%.

Supplemental Pour Point Depressants

[0126] Conventional pour point depressants (also known as lube oil flow
improvers) may be added to the compositions of the present invention if desired.
These pour point depressant may be added to lubricating compositions of the
present invention to lower the minimum temperature at which the fluid will flow
or can be poured. Examples of suitable pour point depressants include poly-
methacrylates, polyacrylates, polyarylamides, condensation products of

haloparaffin waxes and aromatic compounds, vinyl carboxylate polymers, and



and m xture of such am nes having nitrogen contents
corresponding to the al kyl ene pol yam nes, in the
wd 80871802H2N- (Z-NH-) nH, mentioned before, Z igge18ys2008/004009
di val ent ethylene and nis 1 to 10 of the foregoing
formula. Correspondi ng propylgne pol yam nes such as
propyl ene diamne and di-, tri-, terra-,
pent apropyl ene tri-, tetra-, penta- and hexaam nes are
teapolgntens bebiakylfanhemess v1ﬂ')l‘lees€érkxbf€£tw peidy and raﬂgl afrgzl ethers.
usual |y obtained by the reacti on of ammoni a and hal o
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t he high nol ecul ar products useful in this invention
|nclud e al i phatic al dehydes such as fornmal dehyde
C or mal dehyde and fornalln) acet al dehyde
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pa‘r'wjl'h@fi arebinl congdist with! HiROludficBEn @ ofll @nipsNiaee! Safthble corrosion
additives are well known to oné skilled in the art;

inbgutors includethihdiazolep. Ses, {8 eXampie,AJSB NGsS 27519, 125
804; _3, 755 433; 3,822,209 and 5, 084, 197. [0125
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iilitypglekis Sor mbﬁbauﬁg\@n@ @hélﬁdé »sagan\i@ﬁhoﬁlﬁt&t aﬁfmauc
r el ated conponents. Such additives nay be used

estarearonuticdipalrocaxbons,ceskds (bdiylbenzy! phthalate, for example) and
polybutenyl succinic anhydride. Such additives may be used in an amount of

about 0.01 to 3 wt%, preferably about 0.01 to 2 wt%.

aCI

Anti-Foam Agents

[0129]  Anti-foam agents may advantageously be added to lubricant composi-
tions. These agents retard the formation of stable foams. Silicones and organic
polymers are typical anti-foam agents. For example, polysiloxanes, such as
silicon oil or polydimethyl siloxane, provide antifoam properties. Anti-foam
agents are commercially available and may be used in conventional minor
amounts along with other additives such as demulsifiers; usually the amount of

these additives combined is less than 1 percent and often less than 0.1 percent.



preferably about 0.1 to 8 wt% Suppl enental Pour Poi nt

Depressants [0126] Conventi onal pour point depressants
wo Rvs21knpown as lube oil flow inprovers) may hetadaessoos009

to the conpositions of the present invention if

desired. These pour point depgessant may be added to

| ubricating conpositions of the present invention to

| ower the mninmumtenperature at which the fluid wll
Inhilsivors and 2ntiispAddéiesExanpl es of suitabl e pour point

depressants include pol ynet hacryl ates, pol yacryl ates,
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thie il touchesstheroetad sutfaced Yt anesber 9pe offaptirestadditive USP
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| ubricating oils include organi c phosphates, aronatic
tic hydrocarbons, esters (butyl benzyl
F%ﬁ?ﬁg&({‘gfigﬁr exanpl e), and pol ybutenyl succinic

[0d8DY dr iAd rictisic hoddfier is\way materiak ot fteridls tatanwiter die

coefficient of friction of a surface lubricated by any lubricant or fluid containing

such material(s). Friction modifiers, also known as friction reducers, or lubricity
agents or oiliness agents, and other such agents that change the ability of base
oils, formulated lubricant compositions, or functional fluids, to modify the
coefficient of friction of a lubricated surface may be effectively used in
combination with the base oils or lubricant compositions of the present invention
if desired. Friction modifiers that lower the coefficient of friction are
particularly advantageous in combination with the base oils and lube composi-
tions of this invention. Friction modifiers may include metal-containing
compounds or materials as well as ashless compounds or materials, or mixtures
thereof. Metal-containing friction modifiers may include metal salts or metal-
ligand complexes where the metals may include alkali, alkaline earth, or

transition group metals. Such metal-containing friction modifiers may also have



about 0.01 to 3 wt% preferably about 0.01 to 2 W%
Anti - Foam Agents [0129] Anti-foam agents nay

woadvanhageously be added to | ubricant conposi plaran3008/004009
These agents retard the formati on of stable foans.

Silicones and organic pol ynery .are typical anti-foam

agents. For exanple, polysiloxanes, such as silicon

oi | or polydinethyl siloxane, provide antifoam
low-agiecharasteridtits. - Teansithgentetala heaycinelmiecvVial, S, Sn Fe, Cu, Zn,

aval | abl e, and may be_ used in conventional m no

(s Ialg@ngs mwnéiu@rhmgcanbvbéerswwea@f alcohols polyols,
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agai nst chem cal attack by water or ot her

pcdennmiemdm funcrionpligroups centpiningtaffestiva amaymtsref €, &,1S; or P,
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surface ing i

dithibPhesphiate®s, Mo@TP), M@Idﬂﬁhe&)m% @ mRMoraleéhslgeds! M
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addi tives nmay be used |n an anount of about 0.01 to 5

wt % preferably. about 01 to, 1.5 wt% Friction
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the like. Polar groups in friction modifiers may include hydrocarbyl groups
containing effective amounts of O, N, S, or P, individually or in combination.
Other friction modifiers that may be particularly effective include, for example,
salts (both ash-containing and ashless derivatives) of fatty acids, fatty alcohols,
fatty amides, fatty esters, hydroxyl-containing carboxylates, and comparable
synthetic long-chain hydrocarbyl acids, alcohols, amides, esters, hydroxy
carboxylates, and the like. In some instances fatty organic acids, fatty amines,

and sulfurized fatty acids may be used as suitable friction modifiers.

[0134] Useful concentrations of friction modifiers may range from about 0.01
wt% to 10-15 wt% or more, often with a preferred range of about 0.1 wt% to 5
wt%. Concentrations of molybdenum-containing materials are often described

in terms of Mo metal concentration. Advantageous concentrations of Mo may



agents or oiliness agents, and other such agents that
change the ability of base oils, fornulated | ubricant

woERIPPSEd2 ons, or functional fluids, to nodi fypdies2008/004009
coefficient of friction of a lubricated surface may be

effectively used in conbinatign with the base oils or

| ubri cant conpositions of the present invention if
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range ffromtabont H0 pppata 360 ppinyoratives)taadeaxften with a preferred range

combination with the base oils and | ube conpgsi tions
ofpabauti2d-20Rppme And [ FRME dNStaBeRsfa Mmote prgfergd range of about

- tai.nj.ng conpound materials a Il as .
303 PR 3ERE o RHBHR oS GIRRET o o b s B fsfd s rdmixtures
withthé nERBHAS YMEishihl SltdD @%hfr{}ﬁ&ﬁ:‘rem M%rﬂﬁre”ﬁ‘féﬂon
salts or netalligand conpl exes ere the netals may
mbodifietscorambeties ¢fl fkittionanedifieh(s) vitH dleerpiate Quirfeickive
metal s. Such netal -containing friction nodifiers my

matesial(sheat @lgoadasitahle. act eri stics. Transition netals
may include Mb, Sb, Sn, Fe, Cu, Zn, and ot hers.

gi gands, may i ncl ude hydrocarbyl derivative of
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Urisifinedfilsgre thesepbtained directlydromm nathral gsymshefatiats
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coal,3x2roleiim dibSebtainkddibéetly oM PrithdBy didtillatibh, #nd ester oil
10, 878, USP 5,837,657, USP 6,010,987; USP 5, 906, 968;
ohtgined drggtly from ggresterrdcatmgproosss. Re@wcd/oids atgSmilar to the
.65, 569. 820 WO 92/ 66013; WD 99/.47629: WO 98/ 26030.
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amount s of polar groups, for ‘exanpl e; )
propettyx Onecskilled i th¢ art is familiar with many purification or
transformation processes. These processes include, for example, solvent
extraction, secondary distillation, acid extraction, base extraction, filtration,
percolation, hydrogenation, hydrorefining, and hydrofinishing. Rerefined oils
are obtained by processes analogous to refined oils, but use an oil that has been

previously used.

[0136] Groups I, IL, IIL, IV and V are broad categories of base oil stocks
developed and defined by the American Petroleum Institute (API Publication
1509; www.API.org) to create guidelines for lubricant base oils. Group I base
stocks generally have a viscosity index of between about 80 to 120 and contain

greater than about 0.03% sulfur and less than about 90% saturates. Group II



hydr ocar byl base oils, glycerides, partial glycerides,
gl yceride derivatives, and the |ike. Polar groups in
wd J0b&id1602 modi fiers may include hydrocarbyl greeypss2008/004009

contai ning effective amounts of O N, S, or P,
individually or in conbinatiqn.. Gher friction
nodi fiers that nmay be particularly effective include,
for exanple, salts (both ash-containing and ashl ess

baberstocksi generalbf hdwd 4 yiszosidlp indeat dfibetiveetnabsut $Gits ¥20, and
am des, fatty esters, hydroxoyl - cont ai ni ng

coriaindgs rraLr egual oahirt 40T ossplfus and greatagthanorequal to

atolhs0 patbeads o fouR MR exribraliRas #¥4EhSins Mdsgreater than
atithff 3chanﬂc ditaink géstsXhé‘ﬁ'bP ‘é@?ael&l? diboHt b105Y% g\?lrflﬁlgéﬂsd/ greater than

acl ds nmay be used as suita riction no

atidlit 96P% Siatatks.coreap I Vahtiudes ?bl}fagplﬁdléﬁhs”mﬁ'@b.e GrolpW base
range from about 0.01 wt%to 10-15 wt % or nore, often
stackshinglyslediase statksarog énelided inuGroups I Ve (lable W S4mmarizes

Concentrati ons, of | ybdenum containing materials are
PrOpegies wﬂ@ah?%ﬂf\égs@w- Mo metal concentration.
Advant ageous concentrations of M mayrange from about
10 ppmto 3000 f, 1 and o nwth a preferred
range of about g@@g&ﬁpﬁ?a‘c‘fﬁof%%ﬁlﬁst ances a
fore prefefsgdiriRgge of abguifu30- 1000 PRficoklr, thidd
f I T1T &S PI L €S 114ay. €U ,dl UJIE UBLIP L
m jq ) ﬁ@ anﬁ&}rpri I%Bg}:’l‘%ﬁpgj n 3r&‘()|%'ld<(lizppn
riGatoupd$ of >t908%6 andnor e f|r< 610396 anddi f | 2189, amt < 120
TGHMDIP O > s ahd" MO [L BIG3%4 A" N PSIBpNA! €

A P RPN A o a1 vrahl ~

I Aauv O \"B v 1 CCILT I\ T C AT SU UCST T AUl T
L KopoupdV, ¢ E()]}’(‘)l.PJ ) letins@AP)cks i nclude natural oil
1ptV c pAllsgthembhse toflestocksamn wertidednial Groups Labdll, or IV
m xtures thereof and they can be used unrefi ned,

[Orlgfq nNﬁtt(th‘ﬁ[ oﬂ?'irf‘dclﬁél'@gni(rﬁzh%ils?%%étaf)l?_ (ﬂisZ(Qg%‘tPPWﬂ #d lard oil,

recl al med or reprocessed oil nrerine S are

for lemamptd); and etindtal @ils) Adinmihaadvegetadle oidy podsebding dhvorable
unconventional source and used w thout further )
thgumak oxidativhstabHiy canrhe used. 1QF thexnatyriakods.aninesal oils are

prg qtrfa%;g Sl%gérrﬁf (C)}lls )('af'yr \(?vri]?iél}eltag rtg Iﬂ?(gr 831(3({eastolugcnes,’ ’fop IeJ(aic’mple, as to

whether they are paraffinic, naphthenic, or mixed paraffinic-naphthenic. Oils

(=]

N

derived from coal or shale are also useful in the present invention. Natural oils
vary also as to the method used for their production and purification, for
example, their distillation range and whether they are straight run or cracked,

hydrorefined, or solvent extracted.

[0138] Synthetic oils include hydrocarbon oils as well as non hydrocarbon oils.
Synthetic oils can be derived from processes such as chemical combination (for
example, polymerization, oligomerization, condensation, alkylation, acylation,
etc.), where materials consisting of smaller, simpler molecular species are built
up (i.e., synthesized) into materials consisting of larger, more complex molecular

species. Synthetic oils include hydrocarbon oils such as polymerized and



coal, petroleumoil obtained directly fromprimry
distillation, and ester oil obtained directly from an

woERhgidikiacati on process. Refined oils are si mp@Emud2008/004009
the oils discussed for unrefined oils except refined

oils are subjected to one or.gyare purification or
transformati on steps to i nprove at | east one
| ubricating oil property. One skilled in the art is

intenpolyraérizéd dlefins Ypolybutylerds, polypropylenes, pobgitoloutylene (see:
rocesses. These processes include, for exanple,
“Ig@ybuwneﬁki.rachtbﬂrlngb@anSa{nt}heapshuhrm@ntmd htPerformance
extraction, ,b xtracti iLtrati eL.cql.ation,..
FgigL Es h2 ™ Bibhetd . RusiicR pardh f Amigh Sibtished
R ] LIs.a Qngd: &y g to
R g N e 90 3 ) Rl S Ep Rne R
cofstgmets) t@Bllerd-olath ¢opdlymetd, lethyidhebdteviearopobrmet(see: WO
categories of base oil stocks devel oped and defi ned by

2Q0%0 A bramreethylengralphaelefintcopohrners, firi exampe).

509; ), to create guidelines for |ubricant
Peaiphapledin @A) BN e Slakos e asmenty isediimdietic fydrocarbon
i j [ 0 0A 0 A20~an tain
O%'r e§t e?§' %‘)ﬁgggrg) ged?ﬁgéég&?&? ?%%aén’ﬁ Cf, sc:’élzt gé%glgglglgt&
mPRUrsahefedf atay b€ Atilzéd P8e€ 158 OP4enBeN956/10Y; HR2F (7’54, and

vi scosity indéx of between about 80 to 120, and

4,83710aBn | ess than or equal to about 0.03% sul fur and
greater than or equal to about 90% saturates. G oup

101301 TH5 SR allaee 801 Buldr R ot FE TGS Y bRERnown

matePia1s and berierallyl a¢hRaBIC orl 4 AthjGPSIthmPHaPadalé A0S suppliers -
G oup IV Incl udes pol yal phaol efins (PAO . Goup V base

suwhasKsxxianiVobid (essical Gokpanys Cheetong Bekdsnaat othess, typically
I-1V. Table A su rizes properties of each of these

vary fEorg abaps 254 Knboys, 5000 or Bigha #bBAQ s asay be smde in

S8 g BT (R SR P Siper
VRN CASRD A, BT BESBE BARis
to'out 3D0Onhis?/s 11 069, oPhlighed! The PAO’s are typically comprised of
relatively low molecular weight hydrogenated polymers or oligomers of alpha-
olefins which include, but are not limited to, about C, to about Cs, alphaolefins
with about Cg to about C,¢ alphaolefins, such as 1-octene, 1-decene, 1-dodecene
and the like, being preferred. The preferred polyalphaolefins are poly-1-octene,
poly-1-decene and poly-1-dodecene and mixtures thereof and mixed olefin-
derived polyolefins. However, the dimers of higher olefins in the range of about
Ci4 to Cy3 may be used to provide low viscosity base stocks of acceptably low
volatility. Depending on the viscosity grade and the starting oligomer, the
PAQO’s may be predominantly trimers and tetramers of the starting olefins, with
minor amounts of the higher oligomers, having a viscosity range of about 1.5 to

12 mm?/s.



preferred. Mneral oils vary widely as to their crude
source, for exanple, as to whether they are

woRrRg{fispai ¢, napht henic, or m xed PCT/US2008/004009
par af fini c-naphthenic. Gls derived fromcoal or shale
are al so useful in the presengy.dnvention. Natural oils
vary also as to the nethod used for their production
and purification, for exanple, their distillation

[Mdﬂ];ePar(d fldtids iy Behepnvenienslyr madé by the potymériedtim, of an
drorefined, or solvent extracted. £0138] Synt hetic
alnzwlcﬁm inthe Mymrtc@a:rftﬁmoldm@zagoma alyst sweh as the Friedel-

A5 aeay s ntheliie. NERERPe, Sl wiTypae. Sinpitauoride
Pﬂ%}?@&% of b8fb it \k'?tﬁtvl'e?c a?%?{&%ﬁ ?@ethanol propanol

acy ation, etc. eerm

orcianasl, bﬂﬂ)o@(fyh& meldser, esserﬁshai a§eihgt dtethtespregthgSpipionate.
built up (i.e., synthesized) into materials consisting

F@fexam@lerthe mutkododistlogedrby dESP 4r 14 ET8 o5 USEY3,38212% may be

ccgllg(lgﬁ l ua y%%gﬁ@pégp%}it@%;&]’a poI rIeesgsl a%r%dfound in the
I t

AN i TS AT A A ah

4 mu:g,hsl?enmmma ﬁmyss 0neb6,ftbal ged 568 4841 TRE duﬁ@lrs of the
Rudni ck and R L.” Shubki n; pubﬁsﬁed by Marcel

Cmm(ém; olefzns are.déscribedin PSP3521 8,93}) propyl ene
i sobutyl ene copol yners, ethyl ene-ol efin copol yners,

[02%12% %geﬁ#%ﬁtﬁeﬁyﬁﬁﬁ)eg{% lcq)ﬁggiicgﬁeg ba stgglg 3 lgréﬁgs? 2641 based

iPot ¥abRhePpIRSspRofAGNt sihindoasia i X %tﬂi%ﬂfollﬂoy |
> used synt het Isg (h)ydrocar bonngbm I Ba@c‘hv\%y of exanpl e, exampies

offriliessyddhéetiebibricatmgdasCstockCae the séniihalf wosk GSynthetlc
rgxtures t hereof may_be utilized. See U S._ Patents
Lubregants)’z Ssundegson ayhHagty Reinhwld Pybs Comr, Y 1962 nunber
aver age rml ecul ar weights of the PAO s, which are

[oknm]AnAmayleﬁe ékﬁleaﬁ&yﬁfé'i‘? hAd inte Ok shdPtheir a%ﬁ\%uves

commercial scale from suppliers such as ExxonM

cotaninganodifigrhteymii cuydooxyll greups obtainet bigr for example
cally vary . f.romabout 250 to about 3000, or
espﬁrb(l

1onaqfcptb§a(@ﬁ§atma1;§émﬁﬁgéypﬂietlc lubricating oils. By way of
example, these oils may be obtained by polymerization of ethylene oxide or

propylene oxide, the alkyl and aryl ethers of these polyoxyalkylene polymers
(methyl-polypropylene glycol ether having an average molecular weight of
about 1000, diphenyl ether of polyethylene glycol having a molecular weight of
about 500-1000, and the diethyl ether of polypropylene glycol having a
molecular weight of about 1000 to 1500, for example) or mono- and poly-
carboxylic esters thereof (the acidic acid esters, mixed Cs_g fatty acid esters, or

the C,30xo0 acid diester of tetraethylene glycol, for example).

[0143] Esters comprise a useful base stock. Additive solvency and seal
compatibility characteristics may be secured by the use of esters such as the

esters of dibasic acids with monoalkanols and the polyol esters of mono-



vi scosities up to about 100 mm2/s (1000C), or higher.

I n addi tion, higher viscosity PAOs are commercially
waMphAable, and nay be made in viscosities up d@radB00009
3000 m®2/s (1000C), or higher. The PAOs are typically

conprised of relatively | ow. g ecul ar wei ght

hydr ogenat ed pol yners or oligoners of al phaolefins

whi ch include, but are not limted to, about C2 to
catbonyliCagidal Hstark ef itines forier typoinchil, for exampleCti esters of
al phaol efi ns, such as_  1-octene, 1-decene, 1-dodecene
digarbaxydic|ac ,S‘-b‘gi asgphihalieacidgsucemic geid, allid succinic acid,

RENYOISLRAE B R PR
g B RO Bl el SRS B o

aliksayl malgnioucide etooywith aoesgidty offakdhslisostich a3fbutyl alcohol, hexyl
acceptably I ow volatility. Depending on the viscosity

algphelb dadecylmcahals Ziettylbpkyjcrieohol: ele. Srecifimeyarmples of these
S reiernelids SBEDT adtints EZ e il schakhBoiehexy!
R PLS (AU RGN, BASERART aARRY ditsoRel ) d8late, diogty!

plithelaes)| dideyil phthalateolicicosyl pebucategletd) i n the presence
of a polynerization catalyst such as the Friedel -

(. PR IE T o BB, SO B which
oSSl 06l R s CoaBby

hinderidpdlyalssiueh &sthe atbyentPr peliyeRas. . ndopen ?12&@1, tri@ethylol
met hods >dli scl osed bf/aug% At%al%gtylm %r éL%J%;P ?1 82, 291 y

ethalye,ki’en@dnvdg?.ﬁpemyly sudphredivh tridetherlobipspanp pentserythritol
anl GpSHHe O ol b b kagols a5 hoerainaio Alsast 3hose . psbon

. 08:. ’ . . ; .
o(fnBrefion T CaaheidG et ad yrited Mtpibhe hfiflfory pcias
indRRLiAE Basrylie deRE chpAibSheRBQaudi®adill] nifriieic dﬁ?(ﬁfpﬂlmitic acid,

syntheti'c’l ubricating base stock oil's such as

stearli¢ acid; mashit awid, and kehonicacitl, phtiepturraspondinigebranclged chain
acids may also be utilized. For exanples

fatty acids or unsaturated fatty acids such as oleic acid).

[0145] Suitable synthetic ester components include the esters of trimethylol
propane, trimethylol butane, trimethylol ethane, pentaerythritol and/or dipenta-
erythritol with one or more monocarboxylic acids containing from about 5 to

about 10 carbon atoms.

[0146] Silicon-based oils are another class of useful synthetic lubricating oils.
These oils include polyalkyl-, polyaryl-, polyalkoxy-, and polyaryloxy-siloxane
oils and silicate oils. Examples of suitable silicon-based oils include tetraethyl
silicate, tetraisopropyl silicate, tetra-(2-ethylhexyl)silicate, tetra-(4-methylhexyl)
silicate, tetra-(p-tert-butylphenyl) silicate, hexyl-(4-methyl-2-pentoxy)
disiloxane, poly(methyl) siloxanes, and poly-(methyl-2-methylphenyl) siloxanes.



of other synthetic lubricating base stocks are the

sem nal work "Synthetic Lubricants”, Gunderson and
worRbd/12188i nhol d Publ . Corp., NY 1962. [0142] Aldgyi0s/004009

oxi de polyners and interpolynmers and their derivatives

cont ai ni ng nodi fied term nal_4yydroxyl groups obtained

by, for exanple, esterification or etherification are

useful synthetic lubricating oils. By way of exanpl e,

these oils may be_ obtained by polymerization of

0

[H4TY | Aothst dassof pinshsticlwbrisating oiltip estgrk9f phesphargus-
thers of. th | Kyl ! .

oA Seidhy gresy maEes) Tor GxBBIeE RIS Prhosphals e frigsty!
' . ] | eth f

ppopﬁg{tﬁhﬂ%ﬁ? %Péyrcﬁ‘d%g@%}é&%g%Fg%ozﬁgPymsgh?r019 about

500- 1000, and the diethyl ether of polypropylene
(48t o Anosherdass ofsiyathgtia oikeingludestpodybgric tefoahydsofurans,

1500, . f or exa e).,.or nmono- and pol ycarboxylic esters
thteffe(?déb‘?a WFffearﬁt:h&i)]ﬂ(eaci d esters, mixed C3.8 fatty acid
esters, or the C 30xO acid diester of tetraethyl ene
[00149% olOthéousefubflpids Jof 1hBd@]ngsisessitycCimhidestoracosadmtional or
base stock. Additive solvency and seal conpatibility
urg¢anvgotienaldase staeky that havehesd prgcessed,efesablysaagalytically, or
such.as, the esters,of dibasic, acids. wth ngnoal kanol s
syRAeAR (o S dcatiB B e BTG LNt Chasas Ot or s
of the fornmer type include, for exanple, the esters of

Tdpical AdditivecAamuiss such as phthalic acid, succinic
aci d, al kyl succinic acid, alkenyl succinic acid, .
[0430ki When libricatingiod] eempositione eprtaiit e os e iof the additives

AR 803 dhe B Piverdash ote B SIS RGO o . am amoun

SRt PO S0 WO RSt R PGP T BjcaY SR i
additiobousefel m. tthg:eéehit tnentionl 26 showhtiaskably parelel.
esters include dibutyl adipate, di(2-ethyl hexyl)

[@Sﬁggwg Flgaléznngrgz? @/ h)&lfqucgﬁta\zt Care gbgﬁ%%jlefrgxgaﬁgg ?@zﬁiufacturer and
us[%gtl\gﬁﬁl %f:%rtaﬂi fol%bt BPBE@L}@'{ §olv@h{3in‘:ﬁ‘1§yflonﬁﬁ%ﬁt. ez?%&iraingly,

rticul'arly usetul” synthetic esters aré ‘those
theub¢ight amadthisdh thé tab1é betuvehas well as other amounts mentioned in

this text, unless otherwise indicated are directed to the amount of active
ingredient (that is the non-solvent portion of the ingredient). The wt% indicated

below are based on the total weight of the lubricating oil composition.



are obtained by reacting one or nore polyhydric

al cohols (preferably the hindered polyols such as the
wowesensyl polyols e.g. neopentyl glycol, tr'ﬁ%ﬁﬁﬁﬂ%wmmmm

et hane, 2-nethyl-2-propyl-1, 3- propanedlol trimet hyl ol

propane, pentaerythritol and4@1mwnaerythr|tol) Wi th

al kanoi ¢ acids containing at |east about 4 carbon

atons (preferably C5 to C30 acids such as saturated

straight chain fatty aci dTABEKEUdi ng caprylic acid,

capric acid, lauric acid, “nyristic acid almtic

aci d, st dapical Ameunts of Variousdi ubrieant Qi Lﬁgmmms(i or

t he tgszorresgondl ng branched chain f tty a hgrgxngﬁtpm%(preferred)

Dejergenbl e synt het| c est%f‘)1 éon‘ponents |ncI ude tHhBldst ers
Déisgpersantret hyl ol propane®-1429i net hyl ol but ane, 0.1-8
FrietioneReducet et hane, peh®bkerythritol and/ or diGehild
Agtigxidantt ol wi th one or0.6%r e nonocar boxylic ad.od.5
Conngian lhibitdrr om about &0t-6 about 10 carbon at®os-1.5
Ahfid&@l Additiveon- based of.0s-6are anot her cl ass aj.ougef ul
SeppledeithcPdugbr i cat i ng (?I | s. These oils incl udéeo1 15
ppig{mbllgggam pol yaryl - A yal koxy-, and LR

Ag %%){,{ y-si | oxane O(i)bé gnd silicate oils. 19l18s
a§é§kc eS|I|conb mlsmcludetetrae& ’

a tetrai sopro silicate,
B?Seet(:)g (2- et hyl hexyl)s%‘?lelécte tetra- (4- met hyl%%ﬂe
silicate, tetra-(p-tert-butyl phenyl) silicate,
E - met hyl - 2- pent oxy) di sil oxane, poly(nethyl)

OSI'S igﬁ Z@e F%?M@g ¥ﬂ§ ﬂﬁ“‘% é:%rt'ir&; Qé{/eﬁ{ﬁ%g%ﬂréd according to

sthﬁ'dHrdQﬁSTMnfétlhodsﬁ esters of phosphorouscontai ni ng
acids. These include, for exanple, tri crzs yl

(aphdSpmeaadic Yisd:mm'tyyat w&z;rtdal @0°WirecSiy( ébyoﬁSTM 445
decan 0 nl c acid, [0148] Another class of
syrﬁlﬁ@pa Sla.t 1s texl Pl dbaidpdscasisiescare &ae Eniheinol QR hyiscosities

th erl dd, the like. [0149] O her useful
flﬁ‘li esg e}éﬂ%d(ﬁ’erﬁg . , .

fica i scosity include

BgOTPcﬁﬁQXﬁﬂtt bPASTMIDOT maﬁsabk eqalvahat Quidif&ted hoRbd.
ave béen priocessed, preferably catalytically, or

(caymnémez;mimtbxy ArShvVide6 bl giethed.f or mance | ubri cati on

haracteristic
(d) Rotary Bomb Ox1dat10n of Turbine Oil at 150°C by ASTM D2272 method.

(e) Oxidation test was conducted by purging oil sample with air at 325°C for
40 hours in the presence of copper, iron and lead metal. The oxidation
stability was measured by the percent of viscosity increase, change of total
acid number, sludge rating and amount of lead loss.

(f) Thermal stability test was conducted by heating a small amount of oil
sample sealed inside a metal vessel to 300°C or proper test temperature for
24 hours. The thermal stability was measured by the percent of viscosity |
decrease and weight loss during to thermal cracking into volatile

component.



Typi cal Additive Amounts [0150] Wen | ubricating oil

conpositions contain one or nore of the additives
wotossssed above, the additive(s) are bl ended pcil 2083004009

conposition in an amount sufficient for it to perform

its intended function. Typicaly.anounts of such

additives useful in the present invention are shown in

Table 1 below. [0151] Note that nany of the additives

[04:58] s [ihepelkyFatedmapiehaknes exiployed iartte fokowiig Exgnples are
certain anount of base oil solvent in the fornul ation.

desceibedibalivy., AME wasirgrpargddyricacting naphthalene wigh ovi- as
e i O LIS, SRR CRESabe e e 0 s
SRR g Daraney Drepisiy e PORRLCRpdClstadofe usine

a taralytiet athoueti efhtrifforbMetHanersubfhid'acial The Alkylmethylbenzene
conmposition. TABLE | Typi cal Anmounts of Various

wasigynthesizedaccordingotoegprosedimep dasatibidandiS e 05 1v864, starting
seful.) Approxi mate wt % (preferred) Detergent 0.01-6
wihglic BliepaEBzSHeR o6 & mPeuts G G 1oahd Sz HoGat phY claties over
- L OX] 04.0- - rrQsien 1nhjbit

= frloda BICT Eay ST bt pfal An s Bh@lregled ok

toRiepR! (ABIRYIBEnZHE) e the $hnfd cdtafysPat the sBRRY @3 temperature
Anti -foam Agent 0.001-3 0.001-0."15 Co-basest ock 0-90

asthe 0ldas elighineHahtion.c Thalpraduct ExX@sMBbEaTd to yield a lube base

stock fluid with viscometrics and pour point listed in following table, along with

the properties of a C;, alkylbenzene as produced according to Example 7.

TABLE 1
KV @ 100°C KV @ 40°C Pour
Fluid mm?/s mm?/s VI Point, °C
ANS5 476 28.16 70 -39
AN12 13.20 118.59 97 -39
Alkylmethyl 5.73 37.9 73 <-60
benzene
Cj2 Alkylbenzene 1.5 42 -- <-60
EXAMPLE 1

[0154] Various base stocks were used for blending with the alkyl naphthalene
fluids in the examples and these base stocks are presented below in combination
with various amounts of the alkylated naphthalene fluid ANS showing the effect

on pour point (reported in °C).

TABLE 2
Wt% ANS 0 5 20 60 100
Group I -21 -27 -29 -32 -39
Group III -25 -26 -28 -32 -39
GTL-6 -21 -27 -36 -42 -39

PAO-6 -58 - 58 -50 -47 -39



[0152] In the Exanples, the fluid properties were
nmeasured according to standard ASTM net hods: (a)
woopemEj2Cc Vi scosity at 400C and 1000C i n ¢St pdmEN2808/004009
by ASTM 445 nethod. In this text, all fluid
viscosities are the to their.4800C viscosities unless
specified differently. (b) Pour point by ASTM D97
nmet hod or equival ent automated nethod. (c) Aniline
[01SSht Ay isABoMDedHe mitieradkly | ated) ndpditlzalgn BOAN SPwvadtilended with
of Turbine Ol at 1500C by ASTM D2272 net hod. (e)
A&lQIQPPJrPrt@@“WH%bMQ%K dhergyis ﬁ@rsgnﬁgglﬁﬁlq imprgylement of the

ol W s IS 0 e O8RS g of

th‘é’%c?@a%é pis ﬁ@véﬁbetl@\% JHS E)EEPPoHTt of tFEAN Bé(sé St6EKE A%¢hen

change of total aci sl'udge rating and anount

cathbireddvith PA O the ANeionallysdegiated potepbdintperfoamndhcs. cHow-
a smal | amount of oil sanple seal ed inside

by h
eebrrivhan AlNsest biendabbgth G 6 dhevingaourames of B18CH ghe pour
24 h The th I bi, | db
poyBt Hﬁﬁ{osv&mfaﬂ%g Ao ed Bofiihe b adi Nefe man ligeer Get fgpre 1 and
TR IR i BB 9 Rl AucrRh ik GRFRATERAsalOL SBhITR of

nap enes e
themem@ﬁm@sr Weﬁt%l@bls?ﬁérgbﬁidawi' ifgroved ovére;m*é@fm% When 5%
hexadecene ol efi n over

reacti ng napht hal ene with a
AN 5U8¥s added yhe RdifaTSr\damgnpnmvndtﬁmU 6Banimiteetd 102 wiRutes.

“&034 N12 wa gﬁ%%ﬁ&%ﬁ?xgrle\r’] naﬁg hal ene

P IR giyinutes. This
I Al kyl met hyl benzene
ﬁltvl\‘g{s?; dléﬂ{q%g@%{zéggtﬁg%%@g&ﬁgs ﬁg{h%r%lg@gsm es described in
USP6071 864, starting vvlththe ol i goneri zation of a

TR Ur ANSf + €Pp 6L0 and 2 linear alpha olefins over a
pronpt ed BF3 catal yst to produce a product which is

EXAMPLE 2

Wit ofiaNY eact ed w t hOt ol bené (net B0 benzeste) |oveoo t He
sane catalyst at [he sanp react] on tenperaturle

W1t% of GTL-6 100 95 80 40 0

Kv 100°C, ¢S 6.02 5.99 5.77 5.17 4.76

Kv 40°C, cS 29.76 29.34 28.86 27.77 28.16

VI 141 143 134 105 64

Pour Point, °C -21 -27 -36 -42 -39

RBOT, minutes (D2272) 68 102 132 129 192

[0156] Various amounts of ANS (described above) were combined with

GTL-14 (nominal kinematic viscosity at 100°C of 14 mm?/s). The results are

presented in Table 4 below:



as the olefin oligonerization.

The product was

isolated to yield a | ube base stock fluid with

wWO040s§9Bgr i cs and pour poi nt

listed in fol | owpee/t@Ms04009

along with the properties of a G 2 al kyl benzene as

produced according to Exanpl_gg

@ 40C Pour Fluid mR/s m/s VI

/.

Poi nt ,

TABLE |

28.16 70 -39 AN12 13.20 118.59 97 -39 Al kyl net hyl
37.9 73 < -60 benzene CI12TABEEBENnzene 1.5 4.2 ~ <-60

KV @ 100C KV
0C ANS 4.76

5.73

XAMPLE 1 [0154] Various base stocks were used for

Rl WitHi ogANS h t he al kyl Onapht hal ene f R0i dg i n6@ he 100
exwiel 8GaINd14 hese [baggpstiockgsare prggented gl ow i ny
qombinarion Wh vari ous anountsjof the allkyl ated

ridpransadBEANT | ui d ANS sBowi n@.5he e7fle6t ¢n pdlr |poi
("GReid 66GLIT 94) . ABLE) 2 [WAp4Ng 0 2830 60 199 (¥ oup
LGrmomzl - 49 - \54007 u;ﬁ.—g@u ||35’)62545'Vn- cf(? 0460
EEKv 180°¢, é@ 39[ 1593 As 1I386$h<\muw'zen th7@73 _4.76
YU ET TP T S8 oy WTeEd Ty 5 [T

ootp—tH+—basH i FHS—g-_SymerghSH .

iry;] n\/pr.mnf of thelpot gnr 4’3Wh| | pizﬁ g nou 19?1 nt 6&
(Rowripoimtd SCwer e décredded, -t?fé anounB6of the%lecre-a%%

i's never below the pour point of the AN base stock.

[0M58h As is seen the pour point of the GTL was still synergistically improved

by the addition of the alkylated naphthelene fluid.

EXAMPLE 3
[0158] Various amounts of AN12 (described above) were combined with

GTL-6. The results are presented in Table 5.

TABLE 5

Wit% of AN12 0 20 60 100
Wt% of GTL-6 100 80 40 0
Kv 100°C, ¢S 6.02 6.78 8.90 13.20
Kv 40°C, cS 29.76 36.72 58.82 118.59
VI 141 133 117 97
Pour point, °C -21 - 30 -39 -39
RBOT, Minutes (D2272) 68 111 127 128

[0159] Again, it is seen that the addition of alkylated naphthalene, in this
instance a high viscosity AN, to a GTL (GTL-6) resulted in a blend which
exhibited a non-linear reduction in pour point. Furthermore, the oxidative
stabilities of the blends were improved synergistically. The RBOT increased
from 68 minutes to 111 minutes, when 20 wt% of AN12 was added.



conbined with PAOQ the AN actually degraded pour point

performance. How ever, when AN was bl ended with GIL-6
wo(dayingea pour point of -21 0C) the pour poi IHCT/US2008/004009

I mprovenents associated with the bl ends were

non-linear (see Figure 1 andspable 3). Data in Table 3

further denonstrated that the oxidative stabilities of

the bl ended oils were al so synergistically inproved
EXvMPhlide GTL- 6. V\hen 5% AN5 was added, the RBOT was

(0] oGS SRmRier ANS Wi b dp droeessed i neeezr%z%if\ﬁ'\clgof 800

o R 5 L R
a Bl dR¥¥ena A NS daaR Wiy Vi R)]ﬁ%ﬂ’innﬂﬁild?ﬂ tI'Pu@hrd Ms blended

(nominal kinenmatic viscosity at 1000C

inTveryimgsarhosnta rveitlp GiHev6t @l the résidtscars rbpdmwd iﬂA’BhEle46
[0157] As is seen the pour point of the GIL was still
synergistically inproved by the addition of the
al kyl at ed napht hel ene fl ulABEEAPLE 3 [0158] Vari ous

ampupnts—of AN12 (described %hn\lo\ were conrbi-hed—wi-th

TTTOoO T SOt

&Wi% (felly hydeogenated, d pr Bsen{edin TabP 5. TABLE |5 100
[[CANYTHAG® n, it is sden that|the adflition of
alwyadfe@Thapht hal ene,| 1 nophi $ i gstapcegy hijgh 40 0
“'Ié&%b“(}f ¢ 10 a b'_L (6309 o] kU |59 4 DS%@Gﬂt 5.25
FZ] Yﬁ o P mfa rl 6j eczg\'lssf 219{4@ 30.57
we¥k i nproved synergidti d4lly| Hd R30T13610reaéé§l fror89

6@Paurpoims°€Co 111 mi nyt es21when -2 w %-033 AN12- 38s -39
added. EXAMPLE 4 [0160] TIn this exanple an AN5 was

[0161] Y AVR's26kRESHI hydrSe Ha8EAKG cXilof A ffin fluid derived from

an alkyl naphthalene has the same influence on the pour point of the blend, the

pour point of the blend being reduced non-linearly.

EXAMPLE 5
[0162] An alkylmethylbenzene fluid (ArPAO) was prepared and combined in

various amounts with GTL-6. The alkylmethylbenzene was prepared by first
oligomerizing a mixture of Cg, C;o and C,, linear alpha olefins to give oligomers
over promoted BF3 catalyst. The high boiling fraction, >750°F (398.8°C), was
isolated as high quality PAO base stock after hydrogenation at 200°C, 600 psi
H2 pressure over a standard hydrogenation catalyst, a nickel on Kieselguhr
catalyst. The lighter oligomers with boiling points below 750°F were separated
by distillation. This light fraction usually contains olefins with less than 24
carbons. These light olefin oligomers were then further reacted with toluene
over a similar promoted BF; catalyst as used in the oligonierization step. The
resulting alkylmethylbenzene fluid had excellent VI, pour point, thermal and
oxidative stability. This alkylmethylbenzene fluid was combined in various

amounts with GTL-6. The results are presented in Table 7 and Figure 1.



psi H2 pressure with a 2 wt % ni ckel on Ki esel guhr
catal yst for 16 hours to yield a hydrogenated AN5
wo dobd/th1gan al kyl cycloparaffin fluid). This flpddydess/004009

bl ended in varying amounts with GIL-6 and the results
are reported in Table 6. TABLffF 6 [0161] As is seen,

the fully hydrogenated al kycycloparaffin fluid derived
from an al kyl napht hal ene has the same influence on

t he pour point of the blend, the pour point of the

bl end bei ng reduced non-| MARYEYZ, EXAMPLE 5 [0162] An
al kyl nethyl benzene fluid (ArPAQ was prepared and

cofdVi%of n vari ous| amdlint s| wi 28 GIlL- 660 Thé 100
al Rylkgihiethylbeazene was prepared by [first olfi goneri Zi ng
a MWt erQTLCS, G0 apgh C P Tigpear| argha of erpns to

gi Ve ol Tgoners—over| pronotet BFs—catatyst—The—higt
boi{l[Kwg00?@c¢S on, >75@0%398. VL), (was.33sollat §@2as

hi dTc F4GPET 4 PAO Base26tK | 35087 TVTIRE8MT 1B
20006 ' eSH t =

4.11;6 UV C. 21 ol alipjl u 73
hy d-egenat+op-eatahyst—a—hr-ckei—oR K-esel z-u-h-r——
cat %Ipomlthecl i ghtler ot} goner<2ii th bdbl i hg podt

bel ow 7500F were separated by distillation. This |ight
[0163¢ t iAscarsb@abkeen, therpaunpoint of thiessGHIL-6 wassedubehby the
carbons. These |ight olefin oligonmers were then

addition of thealkybuethylbenzene diwid.over a sinilar pronoted
BF3 catal yst as used in the oligonerization step. The
Exesuipiipng al kyl met hyl benzene fluid had excellent VI,
pour point, thermal and oxidative stability. This
[0di64Y | ridenlyydropaeated Wersioh wfithecalkblmettlylbenzené fluid of Example
amounts with GIL-6. The results are presented in Table
5 wagigepargd by hydragemation ¢fithg)fluid using Havtdenickel ar Kiesglguhr

oAt oDt whemFR el BeiFT Sty RH R ReBEC 85 Belats pRestire for'® hous.
T@?H{Erg’xg%'gfléﬁg ARy MRy Benkdfe AhiHWITEOMbRRF R aridudi dhounts

with GTL-6 and the results are presented in Table 8.

TABLE 8
Wt% of 0 20 60 100
hydrogenated
alkylmethylbenzene
fluid
Wt% of GTL 100 80 40 0
Kv 100°C, ¢S 6.02 5.99 5.82 5.73
Kv 40°C, ¢S 29.76 30.6 33.42 37.9
VI 141 133 105 73
Pour point, °C -21 -21 - 36 <-60

[0165] Again, a reduction in the pour point of the GTL is seen.

[0166] Example 7. An alkylbenzene fluid was prepared by alkylation of
benzene with 1-dodecene over a zeolite MCM22, according to the general

procedures as described in US 4962256. The property of this fluid was



5 was prepared by hydrogenation of the fluid using 2
wt % ni ckel on Ki esel guhr catal yst (50 wt % ni ckel net al
wWOER08/811802 at 2000C, 800 psi H2 pressure for 8 gtquii$008/004009
The hydrogenat ed al kyl net hyl benzene fluid was conbi ned

in various amounts with GIL-6.and the results are
presented in Table 8 TABLE 8 [0165] Again, a

reduction in the pour point of the GIL is seen. [0166]

sunsanapized in TAbleal kK Thixflarkhwaé blendedasitio Gabemdayie blend
al kyl ati on of benzene with 1-dodecene over a zeolite

prapeEties wersorummgrized im follpwimgal able S sdigains these data

descri be

dwaggﬂ i thad dop poppoantalkfar AR i datecised i dasiyaption
ritov8 (8 fol Botal §7 O BRAG'SAAEWNER BoMbTHBT WIHLGTE, derived

bésevgt@@@r poi nt al kylaromatic fluids recited in this

i nvention inprove the pour point of the blend stock
when conbined with GIL derived base stocks. TABLE 9
COVMPARATI VE EXAMPLE 1 [ O1@ABEKE®0- C24 al kyl benzene
fluid was prepar ed accordi ng to the teaching of USP
W% 779. That0 C20- C%% allkyR0ber|zer®® wes BP@nded with
Adkiylsenaene t he pour [poi nts |[of the |i ndividual flujds and
iRiGVBgi ous bl ends \ere reported ijn Tabl g 10 and| Fi gure

— 1 TABLCE 10T 0168 [AS TS5 geen thg C20-C24af Kyt
benzenre—ot—USP 6624779 xhibitgd—a—hi poi nt
Blenddi d not |in any (vvay reduce thd pour point of|the

Roppentieai d, {hebl ends _al | _éxhi bitilng either no change
Kov leO‘gD,i éS cantd.g2 i ncrsdsed phs doinbs as dofpared to
Kj‘@ aT & Pr £SegiEed [T 5TAD! qu(asard 882 | 4.22

Lo N AN ’If\r
VI"I'\FV'\II Vl:_/\lrjn I.l: L ]5.2. Cblc ITUTTI ||d.|
tic vis Ity g nrg I o c(l:cfnr )

oo oot 4o

Pour Point, °C -21 -35 -42 .65 -65

COMPARATIVE EXAMPLE 1
[0167] A C-C,4 alkyl benzene fluid was prepared according to the teaching
of USP 6,627,779. That Cy,-C,4 alkyl benzene was blended with GTL-6 and the

pour points of the individual fluids and of various blends were reported in Table

10 and Figure 1.

TABLE 10
C,0-Cy4 alkyl benzene 0 5 20 60 100
Wt% of GTL-6 100 95 80 40 0
Kv 100°C, ¢S 6.02 6.03 [ 5.85 5.44 5
Kv 40°C, ¢S 29.76 26.69 28.31 25.61 23.24
VI 141 142 143 142 135
Pour point, °C -21 -21 -6 6 9

[0168] As is seen the C,0-C,4 alkyl benzene of USP 6,627,779 exhibited a high
pour point and did not in any way reduce the pour point of the GTL fluid, the



was bl ended with GIL-6 in various anmobunts and the

results are presented in Table 11 and Figure 1. TABLE
wobbod/h3@)] As can be seen Ester 5, despite hawdigu008/004009

pour point of < -61 had substantially no effect on the

pour point of the GIL-6 at trgat |evels of 5 and 20

wt % and only | owered the pour point of GIL from-21

down to -33C at a treat level of 60 wt% of Ester 5,
blehdsall exHibining either ne chinge orsikgnificaatly istigasdd paunt points as

pour point reducing capacity and no synergistic inpact
compareditaéhe date presgnted kyilableg rashi-hal ene is enpl oyed.

Merely because a second, added fluid has a | ow pour
COMPUARATICESSOARIPIGORS not automatical ly nmean that the

additron of such Tow pour point fluid to a higher pour
[0d69ht An ester of homire Kibematia viscesity at h@8AGgf & mmifs (Ester 5)

poj nt significantly |ower than that of the high pour .
Wg% lended sien G%ﬁué,mtww@mnt? aad, hesresults arciprgsenigd in

I kvl apht hal ene and al kyl benzene synthetic

T#$§ilgs@sﬁgﬁg%?bsed herein are truly surprising and

unexpected. CLAIMS: 1. A neABeg: fpr reducing the pour

poi nt of Gas-to-Liquids (GIL) Tube base stocks/base
' s, hydrodewaxed pr hydrofsoneriged/catdl ytic
ANd7 Or sol Vent ) dewaxed Waky feed|[iube base

F Wiksobasieroi | s or| m xgure|thareof bgpaddi nggho uchoo
aw/go?@ﬁp_%se oi I TTr abpuT g4 TO[ I5 ght 76 of 0 0

+ 3 ozl ot ~Al s o haol o 1 vzl o
LLLSLLA A L L = r\ylalcu IIalJII ay CTIire 1T pgr o IaVIIIU A

PRIPRi €5 (yfgmisty at 1000€C 1 n t‘ha range [of from
RV10bep, BY/S T B 000 BIE S| SR PRIt 357
]tyh ° £Rod m%l cl niv2'9 7|6\Ah=r . 2¥v92"?\-;9 e qr%ﬁ’b;_qz'&”
Mlwhi ch has its pourldbint rld8uced 143 a |GTU3bas¢ 124

| Bowr paiag °@l | . 3. [The 2kt hpd-@# cf ai-@4l whergB3n the-61
base stock/base oil which has Tts pour pornt reduced
[0g?g§k%gc;ag%'@eéﬁdaﬁé§§ﬂféspﬁé ML 4BSul pont BR2E61 had
substantially no effect on the pour point of the GTL-6 at treat levels of 5 and 20

N ONODY XWTW—O0

wt% and only lowered the pour point of GTL from -21 down to -33°C at a treat
level of 60 wt% of Ester 5, clearly demonstrative of a lack of any significant
pour point reducing capacity and no synergistic impact as is the case when
alkylated naphthalene is employed. Merely because a second, added fluid has a
low pour point, therefore, does not automatically mean that the addition of such
low pour point fluid to a higher pour point fluid will result in a mixture having a
pour point significantly lower than that of the high pour point fluid. Thus, the
present results secured using the alkylated naphthalene and alkylbenzene

synthetic fluids as disclosed herein are truly surprising and unexpected.



oil. 4. The nethod of claim1 wherein the base
st ock/ base oil which has its pour point reduced is a

woes/Pi1seneri zed/ catal ytic (and/ or sol vent) dewaes008/004009
Fi scher-Tropsch wax | ube base stock/base oil. 5. The
method of claiml1, 2, 3 or 4 sgherein the al kyl ated
napht hal ene has the general formula wherein n + mis
an integer ranging from1l to 8 Ris a G to C30

CLIAIdS: al kyl group, a C3 to C300 branched al kyl group
or m xture thereof, and wherein the total nunber of

car bpnsp \metﬁad%{dréﬁﬁ‘cﬁr?gsﬁfe r#cﬁﬁ' iff 8¢ Gd&Lfo- @&189 (?fl‘tLg lube

claimb5 wherein n + mi eger rangi ng

base stockbltmasewtiBohydriodeaked or WydrdbomEtizéd/aatalytic(agdfor
| i near al kyl grou C3 to G oo branched al kyl group or

sqlveat)dewened sy fged Tuhe hmermicl@rbase Qils or mhursi thet%afi)y
hed, al k u nt ai car
oG IS Ao S B, B 5 5o« i

S O PR 0 Ao e
froapdBdual1e rhYs $&hBeutBsDJ mer?/s, hepdlir tC@F‘S'OSC' BYiRlosity

nono-, di-, tri-, tetra-, or penta- 3 al Kyl

lndapmﬁsdmgﬁ offraah I0yto 203Q)ht hal ene, C5 al kyI
napht hal ene, C6 al kyl napht hal ene, C8 al kyl
napht haI ene, C 0 al kyl naphthal ene, C 2 al kyl

EZS ha eneetl@fgolaéllﬁi@ | n&ﬁﬁ]{ﬁuﬁg} A age%ﬁ%ﬂczba%oqll which has its

péigoint reducRER AGTT3baAstbclyBaq s hyl . di met hyl,
ethyl, diethyl or methyl ethyl napht hal ene, C al kyl

nmononet hyl , dlnethyl ethyl, diethyl or nethyl ethyl
naphthalene aIkyI m)nonethé1 di met hyl, ethyl,

di et-’ny|Tft¢rmﬁﬁthf damy |l whenetmthechase swlﬁba@pl oil whlch has its
p({mq)%ni?ttl%ﬁu(‘,e(fj is”éeﬁ a/rode\(?vta%d Flsclher-tl")fopsclh wax m/be base stock/base

oil.
4. The method of claim 1 wherein the base stock/base oil which has its
pour point reduced is a hydroisomerized/catalytic (and/or solvent) dewaxed

Fischer-Tropsch wax lube base stock/base oil.

5. The method of claim 1, 2, 3 or 4 wherein the alkylated naphthalene

@@ "
Rm

wherein n + m is an integer ranging from 1 to 8, R is a C, to Cs linear alkyl

has the general formula

group, a C; to C3og branched alkyl group or mixture thereof, and wherein the

total number of carbons in R, and R, is at least 4.



napht hal ene, C8 al kyl nononet hyl, dinmethyl, ethyl,
di ethyl or nethyl ethyl naphthal ene, C 0 al kyl

wompdizislene, C 2 al kyl nononethyl, dimethyl, peirhyd2008/004009
di et hyl or methyl ethyl naphthal ene, G 4 al kyl

mononet hyl, di methyl, ethyl, gkiethyl or nethyl ethyl

napht hal ene, C 6 al kyl nononethyl, dinethyl, ethyl,

di et hyl or nethyl ethyl naphthal ene, G 8, alkyl

mono6et Tiyé methoddfiglaimed Whereininet hyis @i imegeryhnginigyfrom 1

napht hal ene, C24-C56 branched al kyl napht hal ene, or
toc4- C56 branch al kyl nono, di-, tri- tetra- or penta-

C -C4 naphthal ene, and m xtures thereof.11. The net hod

of claim 10 wherein the al kyl ated napht hal ene is

hydr e t [ h i

of "CLa<TE filthddof (RS RReldth KB, MG EnbB i pPiidhy, C;
@ hh beauhesdalioy] diwdp O seiXRIre2Rekeoft al ytic (and/ or

sol vent) dewax waxy feed | ube base stock/base oil or

mxture thereof by adding to such base st ock/ base oil
fro ut 1 to, 95 wm % of _an al ky
synt et methed ﬂg% AWRETsd 1Sca ﬁ@&g‘é‘??ﬁ()’igﬂilﬁboc

(1,9 s /'s to about 600
CAnd%%l}l??g é\mgﬁrzpé%qbn@@n?qg%eﬂs §I g]s?g and a viscosity

i ndex offrom0O to 200. 13. The nethod of claim 12

wherei n the base stock/base oil which has to pour

poi n9. rEreimethodobiclaiih 1has8 mtdowheirin choalkyldatdd napkthalene is
%t hod of claim 12 wherein the base stock/base oil

ogen#ed. i ts pour point reduced is a hydrodewaxed
Fi scher-Tropsch wax | ube base stock/base oil. 15. The
nmet hod of claim 12 wherein the base stock/base oil

whi cig haphd metiRRPSf BIAiM 7 WREHS thd Ak ?lated naphthalene is selected
hydr oi sonmeri zed/ catal ytic (and/or sofvent) ‘dewaxed

frémsthearollp opasiktinguof mdim- bdls,etrﬁt tm#aLbnaspema-IQ dlkyl The
napbibalaas, Co alieyl naghthalene, Cs alkyl naphihaiene, C, alkyl saphthalene,
C; alkyl naphthalene, C,4 alkyl naphthalene, C,, alkyl naphthalene, C,4 alkyl
naphthalene, C,¢ alkyl naphthalene, C,3, alkyl naphthalene, mono-, di-, tri-,
tetra-, or penta-C; alkyl monomethyl, dimethyl, ethyl, diethyl or methyl ethyl
naphthalene, C, alkyl monomethyl, dimethyl, ethyl, diethyl or methyl ethyl
naphthalene, Cs alkyl monomethyl, dimethyl, ethyl, diethyl or methyl ethyl
naphthalene, Cg4 alkyl monomethyl, dimethyl, ethyl, diethyl or methyl ethyl
naphthalene, Cg alkyl monomethyl, dimethyl, ethyl, diethyl or methyl ethyl
naphthalene, C,4 alkyl naphthalene, C,, alkyl monomethyl, dimethyl, ethyl,
diethyl or methyl ethyl naphthalene, C,4 alkyl monomethyl, dimethyl, ethyl,
diethyl or methyl ethyl naphthalene, Ci4 alkyl monomethyl, dimethyl, ethyl,
diethyl or methyl ethyl naphthalene, C,g, alkyl monomethyl, dimethyl, ethyl,
diethyl or methyl ethyl naphthalene, C,4-Cs¢ branched alkyl naphthalene, or Cy,-

Cse branch alkyl mono, di-, tri- tetra- or penta- C;-C,4 naphthalene, and mixtures

thereof.



has the general formnul awherein x is an integer ranging
fromlto 6, Ris a CO to C30 linear alkyl group, Co
wd 0osPQ38r anched al kyl group or mixture theregictyWRo®iid4009
when x is 2 or greater than 2 one or nore of the R

group can be a G -C5 al kyl qgrqgup provided however that
there is one or nore additional alkyl groups which is

a oto C30 linear alkyl group or a G0 to C2o0 branched

al kyl group or mxture thereof. 17. The nethod of
claim 16 wherein x_ is an integer ranging froml to 5.

18. Ihe Tha methask ofc¢laimm 10swhersin the ztlgiélagfrd@amtb@lene is -
mﬁnzene &as a pour point of -35C or less. 19. The

P 6% claim 16 wherein the al kyl at ed benzene is an

al kyl nmethyl benzene prepared by oligonerizing a

m xture of C8, C O and G 2 linear al pha olefins over a
cat al¥.stA heethod dorcredaningy the e ipoat dGabit)-Liduid§ (GIL) lube
then arylated with toluene over a catalyst. 20. A base
b@clstqmyba@b piléabydr@dgwaxe@ﬂpbydrmmmerlaql/@atbbs@ (eng/or

sy ) dawe é’g%eqﬁff’ﬂgo bekese T bpsitel or sidii duéeof by Bdding
to %%E%S\%%% Wax8h11§ee lztg)cgfvg@’{%lélf{dn ?(lf(?gda & f)en%ene

sol vent ase stoc se Ol

sy@ﬂﬁétfd Qindistithg 3 lﬁﬂerﬁﬁtlw&%c%lt}’ﬂat 200°C a1 8¢ faRpE ®From about

synthetic fl ui d having a kinenmatic viscosity at 1000C
1.5mn toabgut 600 mror's ad pour pofat vhiNPE ardesstrnd a 8B3Cosity index

/s ur point of 00C or less and a viscosity
Oﬁ‘gﬁ Bﬂ&?omo to 200. 2 1. The base oil of claim20

wherein the lubricating oil stock is GIL base
stock/ base oil. 22. The base oil of claim 20 wherein

t he 131brikeahkdduf clﬁifxﬁ’cm WEe£Wﬂﬁd&%§%Mase oil which has to
Fi scher-Tropsch wax | ube base stock/base oil.23.

paupointi ieduéedisa GT20badessteckibasecoidl kyl at ed benzene has
a pour point of-35C or |less. 24. The base oil of claim
20 or 23 wherein the al kyl ated benzene is an

14. The method of claim 12 wherein the base stock/base oil which has
its pour point reduced is a hydrodewaxed Fischer-Tropsch wax lube base

stock/base oil.

15. The method of claim 12 wherein the base stock/base oil which has
its pour point reduced is a hydroisomerized/catalytic (and/or solvent) dewaxed

Fischer-Tropsch wax lube base stock/base oil.

16. The method of claim 12, 13, 14 or 15 wherein the alkylated benzene

has the general formula



al kyl nmethyl benzene prepared by oligonerizing a
m xture of C8, C 0 and G 2 |inear al pha olefins over a

woCRbgdMsd2 to produce an oligonerized product Wat@ls2008/004009
then arylated with tol uene over a catalyst.

-57-

wherein X is an integer ranging from 1 to 6, R is a C;g to C; linear alkyl group,
Cio to C3gp branched alkyl group or mixture thereof wherein when x is 2 6r |

greater than 2 one or more of the R group can be a C,-Cs alkyl group provided
however that there is one or more additional alkyl groups which is a Cyq to Csg

linear alkyl group or a C;y to C,4 branched alkyl group or mixture thereof.
17. The method of claim 16 wherein x is an integer ranging from 1 to 5.

18. The method of claim 16 wherein the alkylated benzene has a pour

point of -35°C or less.

19. The method of claim 16 wherein the alkylated benzene is an alkyl
methyl benzene prepared by oligomerizing a mixture of Cg, C;, and C; linear
alpha olefins over a catalyst to produce an oligomerized product which is then

arylated with toluene over a catalyst.

20. A base oil for lubricating oil compositions, said base oil comprising
one or more lubricating oil stocks selected from Gas-to-Liquids (GTL) lube base
stocks/base oils, hydrodewaxed or hydroisomerized/catalytic (and/or solvent)
dewaxed waxy feed lube base stocks/base oils and from about 1 to 95 wt% of an
alkylated benzene synthetic fluid having a kinematic viscosity at 100°C in the
range of from about 1.5 mm?/s to about 600 mm?/s, a pour point of 0°C or less

and a viscosity index of from 0 to 200.

21. The base oil of claim 20 wherein the lubricating oil stock is GTL

base stock/base oil.

22. The base oil of claim 20 wherein the lubricating oil stock is

hydrodewaxed Fischer-Tropsch wax lube base stock/base oil.
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23. The base oil of claim 20 wherein the alkylated benzene has a pour

point of -35°C or less.

24. The base oil of claim 20 or 23 wherein the alkylated benzene is an
alkyl methyl benzene prepared by oligomerizing a mixture of Cg, C)9 and C,,
linear alpha olefins over a catalyst to produce an oligomerized product which is

then arylated with toluene over a catalyst.



