W) 2007/ 133554- PCT/ US2007/ 011126 - 1 - LUBRI CATING O L COWGCSI Tl ON
FI ELD OF wolkod7Ny885I| ON [ 1] The present invention rel at-@srgsneralige
to lubricating oil conpositions. Mre particularly, the invention
relates to inproving the friction reducing properties, anong others,
of lubricating oil compositions which utilize as the base oil highly
paraffinic oils derived fromwaxy feeds and a conbination of friction
nodi fi ers. BACKGROUND OF THE INVENTION [2] In recent years, the
specifications for finished lubricants.nequire oil fornulators to

- devel op finished lubricants that contain | ess phosphorous while al so
provi di ng reduced nechani cal mear and increased lubricant |ife spans.
Mor eover, while [ubricang, @ﬁg sPrpHNave been

i ncreased, the treat rat ves has been decreased.
Also required is a reduction in nechanlcal frlctlon So as to neet
energy saving trends. [3] A wide variety of conpounds for use as

| ubricating oil friction nodifiers are known. These include nitrogen
cont ai ni rRIEEd6E THEE INVENTIEM nes, i mi nes and ami des, oxygen
cont ai ni ng conpounds such as fatty acids and full or partial esters
thereof, and oil soluble or oil dispersible nolybdenum conpounds such
as di nucl@ggkmh&% agxh%hﬁ&hGélfatﬁscgafeml@t@mbar@m@omebm@bmuons
or ganonol num c oun to mention but a few [4] Oten

conbi nat iMose phrtipdanly, theddsention selates todpproving thedristigpgeducing

synergistic effect and . in s cases, change. i congentration
of the \WE%#&G@%&P&#P(%?%@&?%%%O SHBET o AR A Bl
reverses Additiveadtdnt wirty Pe%astaﬁarhahﬁammnt&ﬁt
t he overalﬁggoﬁl}/ﬁéiwpg;cﬁﬁt?ges elpen S ngg only on the nature and
concent r aictionahodifieraddi ti ves, but on the nature of the oil as well.
The invention disclosed herein | ends support to the observation that
the base oil of a lubricant fornulation may have an influence on
additive %w@ I Net@yadditive in a conpl ex
m xture. I n one enbodi mrent of the
invention there is provided a | ubricant conposition conprising a
maj or anount of _a base oil Vi n vi,scosity jnd reat.er han
about 1201003 ki HaFeEeRt XFAEH Ftsygfel tlaps FordeBrt finrdn S e ol o7
to about c [ brogs vasise
ﬁ%‘iﬂi‘&o?s t &Wé}bg fi ﬂeﬁer Hf n t ?céﬁ‘traiﬁ Pésﬁ?ho?ﬁﬁ s

t han abo ppm'su ase oil erived from a
waxy f eedils@peoviding esdurrdunecidnical wear anc( mcreaspd Ilybxhcmttleﬁz spAn&n

(b "an of Mosemeas) while Bibricanipes 12?%3%251 ol AR e MorRagpdy the
anot her e&%ﬁ&ﬁ@‘aﬂ# [@%ﬂ%os‘ cﬂﬁﬁ%é REs bo&( 83&&&9&@‘?&1@6 qleguli‘@d oslrdRiction

maki ng a on"conprrsing rncorporating in a base oil
havi ng a jn mechanical friction so as to meet energy saving trends.

[003] A wide variety of compounds for use as lubricating oil friction
modifiers are known. These include nitrogen containing compounds such as
amines, imines and amides, oxygen containing compounds such as fatty acids
and full or partial esters thereof, and oil soluble or il dispersible molybdenum
compounds such as dinuclear molybdenum dialkyldithiocarbamates and

trinuclear organomolybdenum compounds, to mention but a few.

[004] Often combinations of specific additives are reported to produce

synergistic effects, and in some cases, a change in the concentration of the



viscosity index (VI) greater than about 120, a kinematic viscosity
(Kv) at Xx96%2bsmf3dsaom about 2 nMmR/s to about 50 mMmR/s, eenhE2I7MI1136
wt % or nore saturates, having | ess than about 5 ppm sul fur, and
wherein the base oil is derived froma waxy feed; and a m nor anount
of : WD 2007/ 133554PCT/ US2007/ 011126 - 3 - (a) a polyol ester
of an aliphatic carboxylic acid having 12 to 24 carbon atons, and

(b) an oil soluble or oil dispersible nolybdenum conpound

wher eby the conposition has an increased _filmthickness and | ower
friction coefficient conpared to a conposition prepared froma

pol yol efin (PAO base oil and (a) and (b). [7] Oher enbodi nents

e

present pﬁgﬁwgggi&?f%gw&m SFfER} BT a8dBiVRS depeAddastomly orhthd mguse d

greater 0, preferably greater than 125 and nore .
pr ef er abbgnaemedtion bhthe ddditiveeftertenctke ratrs of the oil as well: The ingagion

hod D 2270. 9] The b il all i1l h
16000 ot dfachmmcbiagreirplons Suppor 10 saE Ol aton tetis hate bt f £ Yficast -
cSt to 398%%31%@0%51&?%%% iﬂ?‘léﬁﬁg%h%ﬁdiﬁ% pedoRn4d&e, espéSihllya dual

addi tion, ase ofl's are paraffinic, i.e., they have

greater hiaitivibbua cOmpMfmiatureat es and preferably greater than 98
W % saturates and nmay contain m xtures of nonocycl oparaffin and

mul ticycl oparaffins in conbination with noncyclic isoparaffins. - 4
- [11] I | ?’ﬂlﬂESIN‘VEN"ﬂQ) ne or nore of a mxture of base
st ock('s) L materials as well as

i soner at e/ i sodewaxat e base stock(s) derived fromnatural wax or waxy

feeds, m neral and or non-m neral, waxy feed,stocks such, as.,sk

waxes, wdf05hydlpengcuabodisens r?% the, infyeRtion thare.1s FigyY ?%ﬁ‘ a i‘?bé-é%g’%es

and even wax ri - & i f b @UiT i Reosibaimiex |

A oven UL Sh AL Hntafor ARl bS] hivipan osbiltiex |

terms hayen) BediBrial 120! B¥nematic visdodity (R at 1000C of from about 2
e

hydr ocar bon ous material_having a high pour point, typically
exi st i ng raf’s wodbelitH0 madys, eompainintg 93 wie er mere saturaigse hayigedessthan

the range from about 15C to 25C,, apd_consi.stin redom nant| fi.
b af 1 aboRBammIsslAi, and whergin the bare pHs JeryR TR, & YHvLRl; amda
hydr ocar Q-{%ﬂ?dr @Eh al kanes. Paraffinic materials may incl ude

I ra

| i near al’Kahes, nched al kanes (iso-paraffins), cycloal kanes
(cycl oparaffins; nono-ring and/or nulti-ring), and branched

cycl oal kanes; (¢) ,“hydroprocessing”:.a refini [ S 4

whi ch a feedst of® | §Hﬁ’i‘éﬂl&§¥%9 9‘6?%&%"%0?5?' ﬁ%ﬂﬁ%‘ﬁ&gﬁ“’%‘g
under precsa%&?,a&ﬁ y in the presence of a catalyst, to renove
and/ or conver Fess’ esirabl e conmponents and to produce an i nproved

product ;

(b) an oil soluble or oil dispersible molybdenum compound.

[006] In another embodiment of the invention there is provided a method for
making a lubricant composition comprising incorporating in a base oil having a
viscosity index (V1) greater than about 120, a kinematic viscosity (Kv) at 1000C
of from about 2 mm?/s to about 50 mm?>/s, containing 95 wi% or more saturates,
having less than about § ppm sulfur, and wherein the base oil is derived from a

waxy feed; and a minor amount of:



(d) "hydrotreating": a catalytic hydrogenation process that converts
sul fur- apdhos7/3sisnogen- cont ai ni ng hydr ocar bons i nto hydceaseiamiiize
products with reduced sul fur and/or nitrogen content, and which
generates hydrogen sul fide and/ or amoni a (respectively) as
byproducts; simlarly, oxygen containing hydrocarbons can al so be
reduced to hydrocarbons and water; - 5 - (e) "hydrodewaxi ng"
(or catalytic dewaxing): a catalytic process in which nornal
paraffins (wax) and/or waxy hydrocarbong-are converted by

cracki ng/fragnmentation into | ower nol ecul ar wei ght species, and by
rearrangenent/isomerization into nore branched iso-paraffins;

(f) "hydroi soneggyz m }ﬂﬂ{tc%hr SNFEAViAE 1230 24
catal ytic proceg@ aabwﬁ{ &gﬁgtna lira %lnsg?§%§@ﬂand/or %Ilghtly

br anched chfismpawnis, amdar e converted by rearrangenent/i soneri zation
into nore branched isoparaffins; (g) "hydrocracking": a
catal ytic process in which hydrogenati on acconpani es the
cracki ng/ fragmegtsat | on. r : ier
hydr ocar bons in{B(} |t‘gﬁt’ lﬁy%r(%gtg! Egﬁ‘s%,mglrquglvert&?nmgbgglong??cs
and/ or cycl oparaffins (naphthenes) into non-cyclic branched
paraffins. [13] The term "hydroi soneri zati on/ éﬂ X|n used
to refer to onewherehy theceprapgsitionfias alsingreazf %E‘grtﬁ?”ﬁéd

e e

rearrangqﬁggtﬁpéﬁquygﬁﬁqbgn into nore branched iso-paraffins. Such
conblned processes are sonetines described as "catal ytic dewaxi ng" or

"sel ective hydrocracking”. [14] GTl materials are material s that

o BB e oo B 0 OSSR con

gaseous GA1hené&iist.ni ng conpounds, hydrogen-cont ai ni ng conpounds,
and/ or el enents as feedstocks such as hydrogen, carbon dioxide,

car bon nonoxi de, water, nethane, ethane ethylene acetyl ene,

pr opane, ] ~Sg o : ' @$~nAnd butynes. GM base
st ocks areEBaSc=IAG BT T U G11126 - 6 - oils are G|
materials of Iubrlcatlng viscosity that are generally derived from
hydrocar bons, for exanple waxy tgnthemzed hydrocar bons, that are

t hensel vdB808pr i Vit ¢oroppsitiopsaf the present invapbiencamnprisg ﬁ@%@ﬁﬁmﬂ%

hyd t d /
Sty o B Bk B A4 o R e R 7R oo 125 e
separ at e%éf]@g{ f?ﬁ%?ﬁ%rédt@ﬁﬂﬁﬂ—l IS feAinTes WePeia 3o bV refer toeeX STV gest

distilla di ffusion, and subsequently subjected to
wel | - knownethaidaDy2270.or sol vent demaX|ng processes to produce | ube
oi |l s of reduced/| ow pour point; wax isonerates, conprising, for
exanpl e, hydroi sonerized or isodewaxed synthesized hydr ocar bons;

hydr oi so heed sode! 3 i b. 2
hydr ocar [E’h?f Wd@? h?ls r Y x%reﬁghaéhﬁl&/ggég‘]%ﬁﬁg%gﬁ | e anaﬁ‘hg%;t?su@z /s
oxygenat 68)abokit Sedmbpsefrably fepraboues SosSt teadewa 36chsingasured by ASTM
hydr ocar bons or(;¥dr0|sonerized or isodewaxed F-T waxes,

hydr oi sortest methadt D 48%ewaxed synt hesi zed waxes, or mi xtures thereof.
10151 Useful conpositions of G| base stock(s), hydroi sonmerized or

i sodewaxed F-T material derived base stock(s), and wax-derived

hydroi so n@/ﬁt@ ed/1nl AHEAXAR Biasoiktae ki gﬁly pataffinie, e they have greater
i soner at e odewaxates, are recited in S. Pat. Nos. 6,080, 301;

6, 090, 98%hanradbofit QSBNM@amt@mreferebbagrqai@ﬁbaat%%%cﬁeM fgsand

b t d f d f
e S O ool SR AR PR o toistable Tor
derived fLomhihion walBldikSelighisopagnaxed waxy feedstocks of m neral




butane. [18] Sl ack wax(es), being secured from petroleumoils, may
cont ai n sybfo07/188834n] t rogen cont ai ni ng conpounds. Such Ipetrarsed7on 126
conpounds nust be renoved by hydrotseating (and not hydrocracking),
as for exanple by hydrodesul furization (LIDS) and

hydr odeni t rogenati on (HDN) so as to avoi d subsequent

poi soni ng/ deacti vation of the hydroisonerization catalyst. [19] The
term GV base oil/base stock and/or wax isonerate base oil/base stock
as used herein and in the clains is to ®-understood as enbracing

i ndi vidual fractions of GIL base stock/base oil or wax isonerate base
stock/ base oil as recovered in the production process, mxtures of

two or 15 L iapmdle bask s{1o asclude lonk/cRahbR6f 2 RskkBirePbdse QRRIKIS)E

base stocks/base oil fractions, as well as m xtures of one or two or
nor e | ow dérbwanbfrom 6iie ob aseresGdtianajerials as well 43 isoniaratedisodewasatehase
i somer at e baf stock(s)/ base oil fraction(fs% W th Oé]e, wo or nopre.
hi gh vi s CBeReG) BeHVEd JEPBMAtNIEl FaBLREWERY Thrds mmiigralyind o pon-Fipera

i soner at j i nbbel |

bi end aha B0 Tera SEkE SO R sblok WERES, vRBl AR R BB et
recited rigndrecrdckate, themnalrerbekates andievedi veanty, miaberidls receaved ifigim chabm
whi ch the G L base stock(s) is/are derityed i.s an F-T material (i.e.,
hydr ocar Héguification oshalcal EHH@"%Q?&S.ON@LP*?’? Sfﬂekssynt hesi s process
may be beneficially used for WD 2007/133554PCT/ US2007/011126 - 8 -
synt hesi zing the feed from CO and hydrogen and particularly one

enpl oyi noda] F-As eséd hyadincihepiolloiwiggdemas hhye the tulicdted oosgmimgsit t o
provi de a high al pha for producing the nore desirabl e higher

nol ecul ar wei ght paraffins. This process is also well known to those

skilled in the gpt. «f Q2B] - bS] Q,ﬁr? i

gas conpri sing ésm xture ol*%e%%(?ﬁé%él%?@gf%fagt@ca 3@%1?}?2??§ghiﬁht o]
hydr ocar hgpicailidesistihg nalal solid apuiodnyenpemtienie., Bha temiperatate i thie
the hydrogen to the carbon nonoxide nmay broadly range fro%:pab t.0.5
to 4, butrangedromsabewt d PG doca y andeansisting pradgaigantly ohparitinie. 7
to 2.75 andeoragé;erably fromabout 0.7 to 2.5. As is well known, F-T
synt hesi smBF& ses include processes in which the catalyst is in the
formof a fixed bed, a fluidized bed or as a slurry of catal yst
particles in a h%drocarbon slurry Liquid. The stoichiqgnetric nole

ratio for an F-()syhpaeadfiniq”anateriah: @ay saprated hydreparbons, sughas alkanes.

reasons fQr ing ot hen . :chi o ' ' '
|t he: arkergEBpmRt Bl MRS G Biabes, bl BRIk i),
feed ol ecydbalkafibs (dR1daralnd;Phbhodrity &8d/oy nallduting), bl brahehed
synthesis gas conprising a m xture of H2 and CO is bubbled up into

t he bott ceWcdealkagess| urry and reacts in the presence of the
particulate F-T synthesis catalyst in the slurry liquid at conditions
effective to form hydrocarbons, a portion of which are liquid at the
reaction condi tdcyns "BpdrofibEEsstesmr & sefinibg prpdessciarwhivhsa fedgtdokdsi d.
The synt hesi zed hydrocarbon liquid is separated fromthe catal yst,
parti cl esheated with hydragenaidrieh semperaturg and HpderProgsunge GOMMRHY in the

ynt hosi JE RO LA FBILSt, GLLerBbYE AR SSRSpHRE §ireBiE Bpfipobifis and
synt hesi o SRFRE aRSinYHBokd @@ W th unreacted synthesis gas and
ot her gazteous reaction pr odt%{)s. Some of these overheéad hydrocarbon

vapors are typically condensed to liquid and conbined with the

hydr ocar bon |igu.d fil trate.. Thus J N 1 bl I

filtrate may vg@ debgﬂfﬂqﬁ t{ﬂg %fﬁg&%ﬂﬁd&? ESQ%A%BPQ%EB%% grrllgg S
hydr ocar bajlfiva R@idfor 1K ALt S BYdvdcabbiis int WydyodurBoe pesdaits with
synt hesi s process conditions vary 2007/ 133554PCT/ US2007/ 011126 -

9 - sonewesucdd suhir andior nitregenicanient, andiwiich geaengtesdurdrogen sulfide
and/or ammonia (respectively) as byproducts; similarly, oxygen containing

hydrocarbons can also be reduced to hydrocarbons and water;



that range. [24] The waxy feed preferably conprises the entire

650- 750FwbHnaetizesssf or med by t he hydrocarbon synthesi s poane2607/011126
having an initial cut point between 650F and 750F determ ned by the
practitioner and an end point, preferably above 1050F, determ ned by
the catal yst and process vari abl es enpl oyed by the practitioner for

t he synthesis. Such fractions are referred to herein as "650750F
fractions". By contrast, "650-750F fractions" refers to a fraction
with WD 2007/ 133554PCT/ US2007/ 011126 anSunspecified initial cut
poi nt and an end point sonewhere between 650F and 750F. Waxy feeds
may be processed as the entire fraction or as subsets of the entire
fraction prepared by distillation or other separation techniques. The
waxy feed alsodkspi%ally conp[isgs more than 90% generally nore than
95% and pref er di§)y nhydredewadngnfos ¢atakytic dewaxingyoa satalytic pnegsss at

whi ch fi | |.i.qibl t f | f d

it rogen WERETRNRE, Barathits ol BRHST N M BBy ariopRVmat Lo a,

2, 000 Wppgrackimy RagHenttss intbaower RlflevPRIvAIShIBYRid] 8h81HIL! Y | ess

t han 500 wppm of oxygen, in the form of oxygenates. Waxy feéds having
nm@/(l

t hese pr oigarmangs sereetization tite morsceraachéd iseepamafBing on have been
made using a slurry F-T process with a catalyst having a catal ytic
cobalt component, as previously indicated. [025] The process of

maki ng t he | ubrgegcant'yobtoi : 15 mr%ﬁgx : | ack
wax or F-T wax,(lfyrray ggﬂtﬂg@g‘ﬁ%%?%d((gs@a y rgéﬁe\%giﬁ%&%%%g%zsé | f
sl ack waxadalytic preedssain whicl sreunalt reerafiimes/ (wedhndobsighthy brarehet dsa
prelim nar drotreatin tep under cor}fjitions al ready wel] known to
Phose skitAraESae RPIySTIR DY bATFAD EemPNUUsRINETiZHian iRjImOks brschedisp-
avoi d cat xfﬁnsgoi soni ng or deactivation) or to renove sul fur- and

ni trogen-cont al ni ng conpounds whi ch woul d ot herw se deactivate the
hydr oi someri zati on/ hydrodewaxi ng catal yst used in subsequent steps.

I f F-T waxes a&e usgg, such .prelim nargt_treat ment i.s not required
because, as ind®at eBYdmsackiagcna galalktic precess iy whigh bydregenation ess

t han abo : i *@‘@ al 1) of
sul fur olrgcﬁla)% ogenS %ﬁ%%ﬁﬁl c%hg@%#yatmﬁ ) gg@ﬁﬁyggg’ﬂsegm[g%{%gé

cat al yst Heatridr-Hydrexaboms)intelightet hiydescarbomy ar cohvertirge aimatiodard For
ot hers may Penef H fromo yge?at es treatpent. The hydrodewwdng .
process r{FeRarg (ﬂ%t@l@ﬁ mteqan-rvelicohrapched paraféins, or over a
single catal yst. Conversion tenperatures range from about 150C to
about 500C at pressures ranging from about 500 to 20,000 kPa. This
process rfay3pe Teterirethydroidoenaieaingky diodewdsagenis wed tbdfe2d8%dne or
partial pressures range from apout WO 2007/ 133554PCT/1JS2007/011126
- 12 - 60@0%09695@1‘4 piosessasavhich; haverths wembjapd effechef poayestiagpmmal

to 3500 et REof Welef 1idsBlhdbBng b/ ALK el ol BRARARARERRUG: 1
f eedst oclnolepulaiwyight spesies and) by setirrdhgentént40omERYation sines afdrg 0. 1

to 10 LHSV. [26] Follow ng _any needed hydrodenitrogenation or
hydr odes branghesbispaparafiias. \§ueh gpabined pipassees qresommsimesndesaribed asf

nyar oor ackiaeT Ry o a0 e

hydr ocracki ng (LHDC) catal ysts, for exanple catal ysts containing Co,
Mo, Ni on, oxi de supports, alum na, silica,

silical al\%M]qa,Ge'}éﬁ rgateripds are l_mﬁaerra}%lﬂw@ragé %Fﬁw\ yia one ereRoIEIgesis,
g:z :: ﬁ% Lol r@ﬁ%ﬁi@@é@ég@%ﬁ?@i&ﬁhy ggeﬁﬁa?g%frﬁ%y, dxfilbr %&%Ba{iaﬁﬁi%rcbﬁ?t}ﬁ&{]ve

hydr oi sofpséesees ﬁwﬂg&mﬁwsﬂbnr&mihm cERPoARdYProBER ot
base sto?ﬁ or base oil are described, fogf exgbrrpl e, in gg% Pat.nﬁN%s.
2, 817, 69%ompaugis4and/or edanesys edstocky Juchiaohydrgen, sadon, diszide,

carbon monoxide, water, methane, ethane, ethylene, acetylene, propane,

propylene, propyne, butane, butylenes, and butynes. GTL base stocks and base



5,580, 442; 5,976,351; 5,935,417; 5,885, 438; 5,965, 475; 6,190, 532;

6, 375, 830wo@n®3i33&44; 6,103, 099; 6,025, 305; 6,080, 301; @CAAR2004dI11126
6, 620, 312; 6,676,827; 6, 383, 366; 6,475,960; 5,059, 299; 5,977, 425;
5,935, 416; 4,923,588; 5,158,671; and 4,897,178; EP 0324528 (Bl1), EP
0532116 (B1), EP 0532118 (B1), EP 0537815 (B1), EP 0583836 (B2), EP
0666894 (B2), EP 0668342 (Bl), EP 0776959 (A3), WD 97/031693. (Al),
WD 02/ 064710 (A2), WD 02/064711 (Al), WD 02/070627 (A2), WD 02/070629
(Al'), WO 03/033320 (Al) as well as in Bei.ti sh Patents 1,429, 494;
1,350, 257; 1,440, 230; 1,390, 359; WO 99/ 45085 and WO 99/20720.
Particularly favorable processes are described in European Patent

2B ol L S PP bR SARGR SR i Gesivcarom

6, 475, 96@ydrocarbons, for example waxy synthesized hydrocarbons, that are themselves
derived from simpler gaseous carbon-containing compounds, hydrogen-
containing cbmpounds and/or elements as feedstocks. GTL base stock(s)
include oils boiling in the lube oil boiling range separated/fractionated from
GTL materials such as by, for example, distillation or thermal diffusion, and
subsequently subjected to well-known catalytic or solvent dewaxing processes to
produce lube oils of reduced/low pour point; wax isomerates, comprising, for
example, hydroisomerized or isodewaxed synthesized hydrocarbons; hydro-
isomerized or isodewaxed Fischer-Tropsch (F-T) material (i.e., hydrocarbons,
waxy hydrocarbons, waxes and possible analogous oxygenates); preferably
hydroisomerized or isodewaxed F-T hydrocarbons or hydroisomerized or

isodewaxed F-T waxes, hydroisomerized or isodewaxed synthesized waxes, or

mixtures thereof.

[015] Useful compositions of GTL base stock(s), hydroisomerized or isode-
waxed F-T material derived base stock(s), and wax-derived hydroisomerized/
isodewaxed base stock(s), such as wax isomerates/isodewaxates, are recited in

U.S. Pat. Nos. 6,080,301; 6,090,989, and 6,165,949 for example.

[016] Isomerate/isodewaxate base stock(s), derived from waxy feeds, which
are also suitable for use in this invention, are paraffinic fluids of lubricating
viscosity derived from hydroisomerized or isodewaxed waxy feedstocks of
mineral oil, non-mineral oil, non-petroleum, or natural source origin, €.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 minerat oil, non-mineral oil, non-petroleum, or natural source derived

waxy materials, linear or branched hydrocarbyi compounds with carbon number



6, 103, 099; 6,332,974; and 6, 375,830. WD 20071133554PCT/ US2007/ 011126
- 13 - [Welhorydsmaar bon conversion catal ysts useful i nPCEas2007/011126
conversion of the n-paraffin waxy feedstocks disclosed herein to form
the isoparaffinic hydrocarbon base oil are zeolite catalysts, such as
ZSM 5, ZSM 11, ZSM 23, ZSM 35, ZSM 12, ZSM 38, ZSM 48, offretite,
ferrierite, zeolite beta, zeolite theta, and zeolite al pha, as

di scl osed in USP 4,906, 350. These catal ysts are used in conbination
with Goup VIIl netals, in particular ygalladiumor platinum The
Goup VIIl metals nay be incorporated into the zeolite catal ysts by
conventional techniques, such as ion exchange. [29] In one .

enbodi ment . canyer si bb&E 6 R Predtey, dud monwue efisusher a
conbi nat?%%b%‘&%?égg%t%p#eﬁglgﬁé Pth8M %ecat alysts in the
pr esencejsgindPirReaewakatettust vesckarmmidbasernils. t he process of producing
the lubricant oil base stocks conprises hydroi sonerization and

dewaxi ng over a single catalyst, such as Pt/ ZSM 35. f Metl anot her
enbodi me[o17]t hSlaskowyak éethecwax pecavared fam oesaiewn oilsHdt spvFRbkd

ZSM 48, preferably G oup VIII Rople tal . .

pr ef er abaytopefriggrptige (F)lﬁa’é‘le%r §8ﬁr§m§ 55@‘8?0 %\%@Fos)té %ﬁgfsl.gd Is{gﬂgeﬁ;c/ sggég?
useful hydroc [ ey R efthieaMEBK) Galetuyest 0/SM 48
i's descrﬁﬁéﬁyf%tﬂ%gbgﬁwgg The Iaige 0 tﬁe_ G oup \(I)II netal |oaded
ZSM 48 f aEKyMIBIC aindktnsés of MEK emstiojugicawhilenawgarefgerive dewaens
hydr oi someri zati on of, the, wa eedst gck el L m nat ny
subsequ enmplgﬁ%ﬁfﬁﬁﬁflééﬁdﬂ?@%‘{ 1oy Bﬁﬁﬁlg Ey‘?ﬁpgfiﬂ}oﬁéds h@ﬁ?%?ﬁgp %‘géwgﬁi ng
step, when, needed, may be acconplished using either well known

sol vent 8P ytic dewaxi ng processes and either the entire
hydr oi sonerate or the 650-750F+ fraction may be dewaxed, dependi ri_,lglron
:

the int eiﬁ US?aéH Wl eSS 5BeifBAEcured foimpctpolesamoils,itay contein Aul
been separat'ed fromthe higher boili ng mageri al_prior to @he be
dewaxi ng antimitrolzencontaining ermpeweds dneh beteEoaiom fagmpREnds Must bg 4

il e

2007/ 133 QRiH 8} And Bydrddbritrogentitin(HBN) soMEdot laid subsgauent
the |i ke%ﬁgﬁg%ﬁgﬁher g%l |l ec)i’ to pr emgpi tate out ihe hi gher pour

poi nt matpwiéalingiieactinatios of ithe Widkisemerirnaion eyai¥ed from the
sol vent-containing lube oil fraction which is the raffinate. The

raffinate is typically further chilled .nﬁéaﬁﬁggﬁmkﬁgbmbﬂﬂﬁcw

remove ndP3%hax hatarasG Tl RasaPilbare SIAR rBons, suc
propane, arg also or L Byind b hiddesstbyd aoesibraciake i s

mi xed wi tfﬁo‘?lfqﬁ?ilﬁeﬁf‘?%s{ﬁ‘e,angqﬁ?g%?g‘é“sgﬁt“?op of which is f]ashed %;
to chill ;dawidibefhydent 60GFlabasd stopkaisp ioilarevay isarperajpiaseriackipase

is separated fromthe raffinate by filtrati.o e i r
centri f ugeil apmecomesed dn theproductin rPIEF?ﬁspHBHP‘Bﬁf °§?‘Q ? h%g rﬁgﬁﬁ% g&eo

which is then fracti t §todkdbase 61l dedesions, as
useful i ﬁtPﬁ@S{b?ﬁgﬂﬁﬁtﬁ@g‘Rt@gﬁ?ﬂ& sgs‘%/\lgleﬁa@iﬁﬁﬁl is catal yti

devaxi n' ellid mbitares dfomy dr bivs ommanedows viseasite 61 bnswapl%@%aﬁﬁ oil

t he presence of a suitabl e _dewaxi cat al at [ Li J

to | gwer frhactipu(s) apg}lmw@* iqq%er%fd %ﬁ%%%g@ﬁ/gas%ﬁﬁ;{f% iloglla%eﬁg&?(%é’ to
I ' ti _ : . baild

nat or ol <ot pre HEEh iy GIE Jap SRR RCR] facaufts) hatlonex o

separ at ed;crarmidBadanutial)/bas ¢ @ractionts) totprodute actunabbethblendovhersin

stock fraction fractionated into two or re base.stocks. Separation
of the Ioﬂwbhndldmh@:iﬁmaémﬁwﬁlwlt@é"g@@gigﬁswéﬁ@ 1t8ftitrﬁlé$c'pri or to or

during fractionation of the 650-750F+ material into the desired base

tocks. [031] Any d [ t t ' | - ad Qg
of the ny sl axereirdl prbpariett W GIL st AR HEh WiACR e gon o
ro-

stock(s) is/are derived is an F-T material (i.e., hydrocarbons, waxy hy

carbons, wax). A shurry F-T synthesis process may be beneficially used for




- 16 - [35] Oné or nore of these waxy feed derived base stocks and
base oil syoderinged4f rom GM nat eri al s and/ or ot her waxy fegtisagiraiiRss
can simlarly be used as such or further in conbination with other
base stocks and base oils of mneral oil origin, natural oils and/or
with synthetic base oils. [36] The preferred base stocks or base
oils derived fromGV materials and/or fromwaxy feeds are
characterized as having predomnantly paraffinic conpositions and are
further characterized as having high sagurates levels, |owto-nil

sul fur, lowto-nil nitrogen, lowto-nil aromatics, and are
essentially water- white in color. 37] The GM base stock/base oil

! ! [ .
tocks oBvatRSPE Ry FEor TRt CXLRIE G urlie e it DBRE oipiBy R
stocks ohd g dﬁ%ﬂy?ycérﬂ%igﬁ% R caRRAIG ¢obilovbinpodentitd mevide & highvalphacton

constitute fronT5 to L% preferably 40 to 100 wt % nore, )
pr ef er ablpyodiicing the moneidesjrabts highes melpeulapwvgight parating s Lhis; processels

anount enpl oyed .being left to.Lhe.practitioner in response to the
r equi rerrgfﬁ%&@ﬂ Kﬂ%”‘?ﬁ?u?‘%‘??&os ‘ﬂ%‘??ﬁ{‘}ﬁmi 38] A preferred OTh liquid
hydr ocar bon conposition is one conprising paraffinic hydrocarbon

corrponenggzgl \%ﬁé{aﬁ;ﬁ_ﬁﬂ%ﬁégﬁ?r Eeddl 23¢INRGIs oS JORASIIIAE Amiktage of Hy

per cent a Bl'), and the proximty of branching,
as neasuragd OO ishatglgticsily agavertted ettorhyidngearbohy had preferaidigwidcn

D). are dudrotathons dpeanol v ptibsitesen it uben MG MEY
[39] “The PR B8 Grifdhorh B4 f 1Y BRORAICHR rhGI G pACl I i e
A oot Rk i Ankiiobicly weastainingly
sul f ur cdm%g?miffr& Qﬁgﬁb%'ﬁ @5‘,’0%55%%9)8}0?“ Je Processes; 1Htwf3’fcglr}|9§ §a¥3\ri§§ 15 {g the
pref er ab lﬁﬁ | ﬁcgf% ﬁg?& beaOSr it diYefted &ga%%%ﬁoﬂc%ﬂ/sé BhHiciés icd2. 5.

They hav boi't rng point of , on average they average
fewer thaydiBcdrbemisiary/lipder Theastoivhiometriclible matho forarki=l aynthesis

average have nore than 16 nethyl branches_ per,K 100 carbon atans. The
al so can rb@mlmsa%-ﬂeblltﬂtﬁfﬁﬁl@nmeﬁ&%%wrdwwﬁg’rﬁrng\‘ﬁ gé%%‘gﬁkﬂm% 5‘%

reas oo o Sle i e SO, SR8 5}y 1S SRERLK SpeO0C
Lfg{ urTge gj‘b@@ﬁrﬂl@(feéﬂ' ndlesatioidf the Hyl tecCOtiatgsically about2. ldbnfiftiesi ng a

branched paraffins characterized |n.t t he | ybricant
base oi | syothesimgascomprisin®aopisfurg of By B?‘gqg’ lﬁg%wﬁgdlppﬁ‘rtﬁﬁ‘? ﬂg{:tom
wherein said branche f.fi i i X i
ongth ool aIEs AN SeAUS it HapREEnDEPTIG BRIRMLER-T, SIRERs AR
about 563 the BRIty Tguidagomditions effeGHOE to dorh hrydracirbens, anpotiver & n
said branched paraffins contain up to. f OUMI kyl branches a?ngMergl n

the free whichoareiliguis abthe magtionsondidonsaing wiiich comprisedhe :
41] In t t B i . i i Qi

by L and eigeYdEdn Thsafipsh hIGRcaia igHlPRSAGER BUnfihd oftatitr
| ndex [ 016333 188ralé by Inthisoduch anfilidiiosp eithough icthertseparmibromeans
Bruker 360 MHz AMX spectroneter using 10% sol utigns. i 13. ., TM5 i1s

t he i nt ersweh asheemtc filgation ear be ys%cgoml@eﬁpﬂﬁﬂzegﬂ ogathong pass

| ocated at ,7,28. All, spegtra ar ' [ '

condi 1 ortutfupigp 86 BERT At GepbE syRYR e HBEEE YAHEE bk Wi unrspoied

s, which éaﬁntﬁésié ga§ hndioreert %d&&ué bendtiongeedubtsdrSwna ofihese aterhead

relaxation time (Ti), and 120 scans to ensure gQQd sign I,—ta- noj se

ratios. [Hgiroeadtoonvaparesratypicelly rendensedrigilisiid andirompine Mﬁf@ the

L;glr gg::n Jh 0;0 o ]ﬁ&l?i?fﬁ /tgs%%%,/ &%%ﬁlzt?al'bojtﬁng p%i&'&ﬁe&ﬂ'ﬁ’ate may vary
depending on whether or not some of the condensed hydrocarbon vapors have

been combined with it. Shurry hydrocarbon synthesis process conditions vary

.




6.2-4.0 ppm hydrogéns on ol efinie carbon atoms; 4.0-2.1 ppm benzylic
hydr ogensyetzodngsss4position to aromatic rings; 2.1-1.4 mponvysao@ichiinsc
CH net hi ne hydrogens; 1.4-1.05 ppm paraffinic CH2 nethyl ene
hydrogens; 1.05-0.5 ppm paraffinic CH3 nmethyl hydrogens. [44] The
branching index (BlI) is calculated as the ratio in percent of
nonbenzylic methyl hydrogens in the range of 0.5 to 1.05 ppm to the
total nonbenzylic aliphatic hydrogens in the range of 0.5 to 2.1 ppm
Branching Proximity (CH2 > 4) [45] A 9®5 MH#z3CVMR single pul se and
135 Distortionl ess Enhancenent by Pol arization Transfer (DEPT) NWR
spectra are obtained on a Brucker 360 MEl zAMX spectroneter using 10%
sol uti onsgg el depekiding ont ' d @dspradgaiodadis! tTysital combitions
CDCL3 solss\;ierﬁ? gl ve%pa tr %Pe@slcgg?geﬁﬁat 77.23 ppmin tjrllg | 3C

spect r um effédtive gfernphidrocagstsrcomaprisingmosidyl (fm peraffinante.g-aCsv€200)

<" ch and mretveanly i Bocelitas Toreslitprguik o Bl S SHiGS HrddeE e Rp1SY
gﬁa%)cgbﬁ(}%lszflf% Ws%p?BPf@h%ﬁaft%oﬁ@déﬂ@ tﬁéluﬂ%fo‘i%ﬁﬁhﬁﬂc,

rel axati Oﬁ]gt:i Jus
200 scans " fo en nal=to-noi se rati and WALTZ-16 proton

decoupl i rﬁmé{éﬁﬂmaﬁ?rﬁsmm& hearlGHis spale velubitids b theirdnge of ifeun
fromthe 135 DEPT 1 C NVR experi nt'gﬁ}ﬁs.@ resonaace ind'il(!l
13C NMR sghait 320:850%F 1805680 pshand 18044, Weﬁ’i‘ﬂ’@%& ASiStajrdar

met hyl ene, n i gjﬂgy ,gg;grg‘rmeqff
branch (déﬁb%%)&%(ﬁg ?pefcg?%égiﬁcﬁggﬁg é?girlﬁr#)g%@(jﬂ%%s d

primaril ycAs1 ﬂ&eéﬁ&tﬁ?&j?d Thk tehh G, T tv usedchereintd refer teomy drocatbonsnd
of the branch or the nethyl ene carbon one renoved, fronht he nethyl.

the brancwith axarbonmursberabereatssiban Aqobyt dges ngbimplyfhat n'lﬂlt"e"éar]éﬁ gn

| ndex (FCl The ECl LN ' . '
moasur e oFAPR Mg S BrS KEPERRE " Sy XunEEIARES quill i crbon
at | east pumBEPEBSICLIRPIR thatiidiatabanb bavhipithé laitoises\af tHer carban
side chain. Counting the termnal nethyl or branch carbon as "one"

the car bomember rangeHBvesiccbe present, i that gery CerbapYRbST {1 His guotsd, a

straight chain term nal nethyl oy..from 1. Nese
carbons afPEEHS BEERHEM &‘z’élﬁ %%Fﬁ‘gﬂ’é‘r‘ %@e gyg{?%gfﬁ;or{%‘exﬂg{gﬁg gﬁﬁ#@:{h bel
spectrumg +&d GndBRehEtions in WHieWSimited or no vidtef ghe shidl feattion

aver age carbon nunber of the nolecules in the sanple which is

acconpl i shezhrsiand rofd preferablynwitir newater gayshifiusackign ocrumingdpring the

by sinply, dividing t he,nol ecul ight af th l e oilk th
o il o, vy dRaeap Ok sy nests. Tts Hipd Frtibtreditn O gRE MeeBbtio ndds 01
area (c haééncﬂ"ttiksﬁ E@ @éh%ﬁ%ﬁﬁ{)ﬁ@%ﬁfaﬂed@volﬂﬁ pROREASS o 36200.Nundeiore

fromstep a. to obtain the integral area per carbon in the sanpl e;
c) neasurprefembly atldast 02 soas 3o synthesizeanos: phthe more desisale digherd

d) divide by the integral,6are er carbon, from.,st t | cl.
(048] "B s e R e caBeRs, I PR PREG SRR dn g sRuBY pBpbhss
Transform, as&ﬁﬁfsys@ EBh&ininB £ AARR Ycobalcsmpanem eI Gseaskdlled in the art
performed usfng a spectroneter having a nagnet of 7.0T or greater. I

n
al | casesknaWwtthat by mlpha st meantigheNdehuligsblory kimeticalpbe. oVhilg sairble F-T
survey that gromatic garbons were, absent., t spectral w

i tod Esachendupes S COEDAT SORATG o SLBBELe: BRES shmearoth Y8
(tetranet oyl RidARRtals SAkH b ¥35 NI Cho REPaREREEHis Brefefredthal the catalyst

comprise a cobalt catalytic component. In one embodiment the catalyst

comprises catalytically effective amounts of Co and one or more of Re, Ru, Fe,
Ni, Th, Zr, Hf, U, Mg and La on a suitable inorganic support material, preferably
one which comprises one or more refractory metal oxides. Preferred supports
for Co containing catalysts comprise Titania, particularly. Useful catalysts and

their preparation are known and illustrative, but nonlimiting examples may be



WO 2007/ 133554PCT/ US2007/ 011124 - 20 - chloroformdl were excited by
45 degr eagopudsssssiol | oned by a 0.8 sec acquisition timpcrius2007¢ha@11260
mnimze non-uniformintensity data, the proton decoupler was gated
off during a 10 sec delay prior to the excitation pulse and on during
acqui sition. Total experinent tines ranged from 11-80 m nutes. The
DEPT and APT sequences were carried out according to literature
descriptions with m nor deviations described in the Varian or Bruker
operating manual s. [049] DEPT is D star{gonl ess Enhancenent by

Pol ari zation Transfer. DEPT does not show quaternaries. The DEPT 45
sequence gives a signal for all carbons bonded to protons. DEPT 90

shows CH_car s onl DER . ndy €3 1980
degr ees gﬁ?“cg]&%ﬁﬁﬁgﬁaﬁdﬁngfsl'iﬁﬁsﬂg’g\%’?gg%’Igar_’lggg’?ogrést. 't all ows
all carbgneterPeameds4persif CH and CH3 are up, then quaternaries
and CH2 afe down. The sequences are useful in that every branch

met hyl shoul d have a corresponding CH And the nethyls are C&Searila%r
i dent i fiqo2p)y esest datthsitiove, tretwekpdeed fiom whiek HhsBass BREK(E) ¢

each sanpl e are determn ned - 13 NVR.__usjng._t WA ok

cal cul at idspyedisvaxer E’ﬁ?‘?’r‘ggg gfﬂﬂ‘éninfﬂfls%bég)gf Q’?Irlu cfug%gg)tﬁrl\éslﬁg? e
not nmade far. n- fd r \ i MOTThniaeeridle preferably BT
the oil ggr?ptﬁl%s&#ﬁ%asro%?%éé egﬁ%ﬁhggﬂﬁwgﬁﬁ?opar af fi né_(?:_g_nt ent_is
measur ed mHatefig], reRirfed tnag BT ovaaB<T Spacpreberebly hasamm)itial bedinggpeint

b il d b ils derived f thesi zed hyd
exarpl ¢, nge canasef Tiomoap-1 AT ARRIGRND CoRMIGLLHOHy JRe arin
.g., Fischer- X L6 Ldma ah
Sult i BB e e e By o o1 01 pal
equi prenthy @Raigbatrisation, aAporiibnfofithe naparatfin waxyoked ds fonvierterd tajlower

oils of ever increasingly reduced sul fur, sulfated.ash S S
content theilingisapaspifitemaaterial ylenge, E‘Em}’e"{ gﬁ\?Pftg‘Hﬁgﬁﬁ%mw%
regul ations, .Sych. o] : : } PAHHiEns $h Yh©ubehsil use
of base dP??f\ﬂEf%HP%lhzaﬁ‘s‘lé{gﬁ%}gfﬁ |ﬁn og‘ﬁﬁéﬁ?rgy?ngr%ga of onvgo_r zero WO
2007/ 133554RPCTI4ISAARHDddd2Ring id hlso pricticed afer isomenizhtigndispewexing,
content. Such oils when used as base QL| S ca }Eéa forggl %t (id W E’h.tfke
cat al yt i csomme pBstiedisomerate/ispdewaxate wi a‘sﬁifeg? rpgrAcked 4 Tgwer, batjn
part of the heretofor i Ll PADN VirpheleY it o e d that
st oi chi ne‘i“?’fe{lai ugwgetﬁegﬁ%g\wtghﬁgﬁéfﬁ%@#ount%’aﬁgven i fy% hg@fkemai ni ng
addi tive ge eﬁadidiiiuﬁq)diﬁpbﬂﬂﬁdwhnyrfm beabovailDGO°E GHISDF+ul f ur
and/ or phosphorus the resulting fornulated oils will be |ower or |ow
SAP. [51] The base oils of the conposition of the present invention
may cont aj023] r dWhehauboilingxranigeus quotast hersin i dofines the fpven ang/ gy, BPRET

oi |, the amgunt bei ng based on, 1 he tot.al i of; i

preferr eddmﬁﬁtl% tempgTaturs used 10SeRITas ﬂ?%ﬁé%g&rlm r%é)lpg% ?ﬁe}‘?ﬁ%? sthid
preferred hpHP §’\§ %’éci i g@hﬁ' the Atiof 1R Grtihucpshf or edsyitates the
| ong chai T8 cdrbon atons) allcylated aromatic such as

al kyl at edertieivahgt pihesspecifieitioinef s bopling rangesdass nataeqnive Ay spatripf at
i nci ud i t, of Lvol .est ' i« -
car boxyl | BesePRIRL Yt B tbe Brisil datti f Ex Ghdey g Bdifing ouside

or oil di @Fﬁﬂg e nol ybdenum conpound. [53] Polyols include diols,
triols and the91ke, such as ethylene glycol, propylene glycol,
gl ycerol, sorbitol, to nmention a few. In the present invention the

esters of [0S ETRO wedysferteprefarablyofompribesthiei antire i6§9-T2Q g fractien 24
carbon atons. Exanpl es of such carboxylic acjds. includ %}t}%ﬁfﬂ}g i n
aci d, dodferaes by the bydeacashber sypthesis| PIGEESS: hEY'a'geﬁ\’d“Bﬁ%\O% o ‘?‘g%]e

i ana ¢ r PAUEE B ToloF AR Y B e b e P

di-and tr predom nantly the nonoesters. A
pr ef er r ed ,55¢&1056°H deterRincd tinci atalystmad peocesh vatiablesconployed &ty the

practitioner for the synthesis. Such fractions are referred to herein as “650-

750°F+ fractions”. By contrast, “650-750°F fractions” refers to a fraction with

-

of X3
0




- 22 - greater than 50 ndl e% of the nonoester, fromO nole%to about

20 nol e%wb 2biestesunester, wth the bal ance being the dipegtienooziidb2d
The anpunt of polyol ester in the conpositions of the invention is
typically 0.1 wt%to 1.0 wt% and preferably 0.5 wt%to 0.6 w% based
on the total weight of the lubricant conposition. [56] For the

| ubricating oils of this invention any suitable oil soluble or oil

di spersi bl e organonol ybdenum conpound having friction nodifying

and/ or antiwear properties in |ubricatijyjg. conpositions may be used.
As an exanpl e of such conpounds, there nay be nentioned the

nol ybdenum di t hi ocar bamat es, di al | cyl di t hi ophosphat es,

al I cyl t hi oxant ha .and.al [ cyl t.hi SIREe¥R 4808 and
conpoundaﬂﬁ‘?SBﬁcﬁ&pﬂlﬂiqu,t pﬁ}ﬁtmnﬁﬁ?é{@gsﬁgc ear.h%ggjucl egif?@and an

trinucl eggoepnRY geéisemﬁf/ HeProessseliisithereaties &aktion ohassubydtd efthe
conmpound i's ‘a no enum di t hi'ocarbamate that can be repr esengﬁ]&]‘g ¥

the for mghtirdVira6u64 prepatediby distillation ogiosherseprratiancigehniayes.
an integer from0O to 4. In the |igand, t he di al 1) shave
from 4 ? &Qﬁa’éartbﬁwablﬂ&?énﬁ‘ﬂ@sdpeg%ﬂh’& %0%” gS“irgﬁggﬁélb%ﬁ’%k{? nﬂg’o 8] |
Th ol arbORB 0okt h adeen

vent | oRTE RIS Ep O R R Y A o U h. tota

I nventio prc y W w%to 1l.0 wt % based on the tq%i.éll
wei ght  Ofpafaféinsulit hasnegkigibboamovats of Sgfurrand nisraaes campowRds (¢ag., less

i nvention may include one og re | ubrjcant addit iy

di sper saftan Xd’éPIémg%ﬁﬁ@h afith E?ﬁﬂ’ﬁf‘?‘{’bggmp%% erfﬁég}ig%grt\ﬁ%f L,§oo

i nprovers, rust 4 nhibi ' (@@B‘g} f & PP tHe foad of

di spersaﬁf%prgraéldorglr%g‘?glﬁgﬁa&ﬁgg%%%g{le ni E’?g]g%n }(%)grﬁﬂéi ni n% conmpounds
made fr ogxly'gghamjt AWk feods lghlti?gmhesedmgie:msaﬂl?bw%ﬂﬁlblhféﬁed%mﬁ?ﬁf (:fﬂ’e
am nes. spersants are gengral, used i nount s om

10 wt % bareention have bgemmags; Wg Gfsj‘t“mi flrlataﬁrl"c?ﬁﬁ Wi é‘o?@‘g&# Pgﬁ’ig @
[0611 Usef ul t ' | : esium sal i cyl ates or
bhonat es calulie sPbARdmadient & fRvioUTy MaitRgas o S2 Y out 6 vt %
based on the total weight of the lubricating conmposition. [62]

Sui tabl e H?SL RFIRYSioeedd 6f hﬁﬂtﬁ@%ﬂi& Iibricant ofl baisa stoss ifoerhi wappstosks,
such as do ybut ene pol yners, et

I I I ,al kyl
acr yl at e o}, tack ek prév Rawiyl may bosharaciciizes By o0y CEARIVGHER HGEFSas
th de by pol i zat i f di '
| copr eno FIAKAVRYPS Heaet Asane fenatoy HIRESL AL BE EREEEIAC

addi ti ves, afifni I dro 8 anednditibes abeadywkilsatbwn to tieose
t ot al mei%)grﬁilﬁglfi%%&%onpogp ?Sér?Uﬁ:EJGB] Fr olmthecfo}? going, it, should

[ 0

be appar eskilledn thehart opreduce (todevals thataveuldaffestivebpaveidt sasalyst

| ubricant additives used i.n conventional . ] :
conposi t iR%%O‘E)‘Pgtﬂélqwgﬁ??%OW%OY%FM@gﬁ}%Oggé c\?lﬂs?%gm ric

form i &ombOEYAIRAIde WodBliRQdsaBediang it lnydidisomérizutiond
rrultlgradpe 0 such as SAE OW 20, OW 30, OWM40,_5\W0, 5W30, 5W40

10VB0 anchydredbivasing 6ahlyshesedieaubssquent sigps-hbrF {1 Wases sy sbH
fol I oni ng e o i cRtaant 15 bt redifir&P BELARESRARGTLAR 4BS( & bR waxces

have only trace amounts (less than about 10 ppm, or more typically less than

about 5 ppm to nil) of sulfur or nitrogen compound content. However, some
hydrodewaxing catalyst fed F-T waxes may benefit from removal of oxygenates
while others may benefit from oxygenates treatment. The hydrodewaxing
process may be conducted over a combination of catalysis, or over a single
catalyst. Conversion temperatures range from about 150°C to about 500°C at
pressures ranging from about 500 to 20,000 kPa. This process may be operated

in the presence of hydrogen, and hydrogen partial pressures range from about



- 24 - [066] Three ON30 engine lubricants were forrmulated with PAO
4, and thﬁgQNQWh&%4engine | ubricants were fornul ated W tplgTAISZd07/001126
I.e., a hydroisonerized F-T base oil, using conventional additives at
the sane treat rate in all instances. Al the lubricants contai ned
the sane nol ybdenum di t hi ocarbamate at the sane treat rate. The
conpositional differences involved the presence or absence of

glycerol stearate and Douneen TDO, an a N-tallowl, 3-di am nopropane
diol eate sold by AKZO Nobel, The Netherljgnds. The conpositions of the
various formul ations and their properties are shown in Table 1. Table
1 Fluid 1 Fluid 2 Fluid 3 Fluid 4 Fluid 5 Fluid 6

600 to 6000 kPa. The ratio of hydrogen to the hydrocarbon feedstock (hydrogen
circulation rate) typically range from about 10 to 3500 n.L.L™" (56 to 19,660
SCF/bbl) and the space velocity of the feedstock typically ranges from about 0.1
to 20 LHSV, preferably 0.1 to 10 LHSV.

[026] Following any needed hydrodenitrogenation or hydrodesulfurization, the
hydroprocessing used for the production of base stocks from such waxy feeds
may use an amorphous hydrocracking/hydroisomerization catalyst, suchas a
. lube hydrocracking (LHDC) catalysts, for example catalysts containing Co, Mo,
" Ni, W, Mo, etc., on oxide supports, e.g., alumina, silica, silica/alumina, or a
crystalline hydrocracking/hydroisomerization catalyst, preferably a zeolitic

catalyst.

[027] Other isomerization catalysts and processes for hydrocracking/
hydroisomerized/isodewaxing GTL materials and/or waxy materials to base
stock or base oil are described, for example, in U.8. Pat. Nos. 2,817,693;
4,900,407; 4,937,399; 4,975,177; 4,921,594; 5,200,382; 5,516,740; 5,182,248;
5,290,426; 5,580,442; 5,976,351; 5,935,417; 5,885,438; 5,965,475; 6,190,532;
6,375,830; 6,332,974; 6,103,099; 6,025,305; 6,080,301; 6,096,940; 6,620,312;
6,676,827; 6,383,366; 6,475,960; 5,059,299; 5,977,425; 5,935,416; 4,923,588;
5,158,671; and 4,897,178; EP 0324528 (B1), EP 0532116 (B1), EP 0532118
(B1), EP 0537815 (B1), EP 0583836 (B2), EP 0666894 (B2), EP 0668342 (B1),

~ EP 0776959 (A3), WO 97/031693 (A1), WO 02/064710 (A2), WO 02/064711
(A1), WO 02/070627 (A2), WO 02/070629 (A1), WO 03/033320 (A1) as well
as in British Patents 1,429,494; 1,350,257; 1,440,230; 1,390,359; WO 99/45085
and WO 99/20720. Particularly favorable processes are described in European
Patent Applications 464546 and 464547, Processes using F-T wax feeds are
described in U.S. Pat. Nos. 4,594,172; 4,943,672; 6,046,940; 6,475,960;
6,103,099; 6,332,974; and 6,375,830.
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[028] Hydrocarbon conversion catalysts useful in the conversion of the
n-paraffin waxy feedstocks disclosed herein to form the isoparaffinic hydro-
carbon base oil are zeolite catalysts, such as ZSM-5, ZSM-11, ZSM-23,
ZSM-35, ZSM-12, ZSM-38, ZSM-48, offretite, ferrierite, zeolite beta, zeolite
theta, and zeolite alpha, as disclosed in USP 4,906,350. These catalysts are used
in combination with Group VIII metals, in particular palladium or platinum. The
Group VIII metals may be incorporated into the zeolite catalysts by conventional

techniques, such as ion exchange.

[029] In one embodiment, conversion of the waxy feedstock may be conducted
over a combination of Pt/zeolite beta and P/ZSM-23 catalysts in the presence of
hydrogen. In another embodiment, the process of producing the lubricant oil
base stocks comprises hydroisomerization and dewaxing over a single catalyst,
such as P/ZSM-35. In yet another embodiment, the waxy feed can be fed over
Group VIII metal loaded ZSM-48, preferably Group VIII noble metal loaded
ZSM-48, more preferably Pt/ZSM-48 in either one stage or two stages. In any
case, useful hydrocarbon base oil products may be obtained. Catalyst ZSM-48 is
described in USP 5,075,269. The use of the Group VIII metal loaded ZSM-48
family of catalysts, preferably platinum on ZSM-48, in the hydroisomerization
of the waxy feedstock eliminates the need for any subsequent, separate dewaxing

step, and is preferred.

[030] A dewaxing step, when needed, may be accomplished qsing either well
known solvent or catalytic dewaxing processes and either the eniire hydro-
isomerate or the 650-750°F+ fraction may be dewaxed, depending on the
intended use of the 650-750°F- material present, if it has not been separated from
- the higher boiling material prior to the dewaxing. In solvent dewaxing, the
hydroisomerate may be contacted with chilled solvents such as acetone, methyl
ethyl ketone (MEK), methyl isobutyl ketone (MIBK), mixtures of MEK/MIBK,
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or mixtures of MEK/toluene and the like, and further chilled to precipitate out
the higher pour point material as a waxy solid which is then separated from the
solvent-containing lube oil fraction which is the raffinate. The raffinate is
typically further chilled in scraped surface chillers to remove more wax solids.
Low molecular weight hydrocarbons, such as propane, are also used for dewax-
ing, in which the hydroisomerate is mixed with liguid propane, a least a portion
of which is flashed off to chill down the hydroisomerate to precipitate out the
wax. The wax is separated from the raffinate by filtration, membrane separation
or centrifugation. The solvent is then stripped out of the raffinate, which is then
fractionated to produce the preferred base stocks useful in the present invention.
Also well known is catalytic dewaxing, in which the hydroisomerate is reacted
with hydrogen in the presence of a suitable dewaxing catalyst at conditions
effective to lower the pour point of the hydroisomerate. Catalytic dewaxing also
converts a portion of the hydroisomerate to lower boiling materials, in the
boiling range, for example, 650-750°F-, which are separated from the heavier
650-750°F+ base stock fraction and the base stock fraction fractionated into two
or more base stocks. Separation of the lower boiling material may be
accomplished either prior to or during fractionation of the 650-750°F+ material

into the desired base stocks.

[031] Any dewaxing catalyst which will reduce the pour point of the hydro-
isomerate and preferably those which provide a large yield of lube oil base stock
from the hydroisomerate may be used. These include shape selective molecular
sieves which, when combined with at least one catalytic metal component, have
been demonstrated as useful for dewaxing petroleum oil fractions and include,
for example, ferrierite, mordenite, ZSM-5, ZSM-11, ZSM-23, ZSM-35, ZSM-22
also known as theta one or TON, and the silicoaluminophosphates known as
SAPO’s. A dewaxing catalyst which has been found to be unexpectedly

particularly effective comprises a noble metal, preferably Pt, composited with
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H-mordenite. The dewaxing may be accomplished with the catalyst in a fixed,
fluid or slurry bed. Typical dewaxing conditions include a temperature in the
range of from about 400-600°F, a pressure of 500-900 psig, H; treat rate of
1500-3500 SCF/B for flow-through reactors and LHSV of 0.1-10, preferably
0.2-2.0. The dewaxing is typically conducied to convert no more than 40 wt%
and preferably no more than 30 wi% of the hydroisomerate having an initial
beiling point in the range of 650-750°F to material boiling below its initial

boiling point.

[032] GTL base stock(s), isomerized or isodewaxed wax-derived base stock(s),
have a beneficial kinematic viscosity advantage over conventional Group II and
Group III base stocks and base oils, and so may be very advantageously used
with the instant invention. Such GTL base stocks and base oils can have
significantly higher kinematic viscosities, up to about 20-50 mm?/s at 100°C,
whereas by coﬁmpa.rison commercial Group II base oils can have kinematic
viscosities, up to about 15 mm?/s at 100°C, and commercial Group III base oils
can have kinematic viscosities, up to about 10 mm™s at 100°C. The higher
kinematic viscosity range of GTL base stocks and base oils, compared to the
more limited kinematic viscosity range of Group II and Group III base stocks
and base oils, in combination with the instant invention can providé additional

beneficial advantages in formulating lubricant compositions.

[033] In the present invention the one or more isomerate/isodewaxate base
stock(s), the GTL base stock(s), or mixtures thereof, preferably GTL base
stock(s) can constitute all or part of the base oil.

[034] One or more of the wax isomerate/isodewaxate base stocks and base oils

can be used as such or in combination with the GTL base stocks and base oils.
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[035] One or more of these waxy feed derived base stocks and base oils,
derived from GTL materials and/or other waxy feed materials can similarly be
used as such or further in combination with other base stocks and base oils of

mineral oil origin, natural oils and/or with synthetic base oils.

[036] The preferred base stocks or base oils derived from GTL materials
and/or from waxy feeds are characterized as having predominantly paraffinic
compositions and are further characterized as having high saturates levels, low-
to-nil sulfur, low-to-nil nitrogen, low-to-nil aromatics, and are essentially water-

white in color.

[037] The GTL base stock/base oil and/or wax hydroisomerate/isodewaxate,
preferably GTL base oils/base stocks obtained from F-T wax, more preferably
GTL base oils/base stocks obtained by the hydroisomerization/isodewaxing of
F-T wax, can constitute from 5 to 100 wt%, preferably 40 to 100 wi%, more
preferably 70 to 100 wt% by weight of the total of the base oil, the amount
employed being left to the practitioner in response to the requirements of the

finished lubricant.

[038] A preferred GTL liquid hydrocarbon composition is one comprising
paraffinic hydrocarbon components in which the extent of branching, as
measured by the percentage of methyl hydrogens (BI), and the proximity of
branching, as measured by the percentage of recurring methylene carbons which
are four or more carbons removed from an end group or branch (CH; > 4), are
such that: (a) BI-0.5(CH, > 4) >15; and (b) BI+0.8 5(CH, > 4) <45 as measured

over said liquid hydrocarbon composition as a whole.

[039] The preferred GTL base oil can be further characterized, if necessary, as
having less than 0.1 wi% aromatic hydrocarbons, less than 20 wppm nitrogen

containing compounds, less than 20 wppm suifur containing compounds, a pour
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point of less than -18°C, preferably less than -30°C, a preferred BI > 25.4 and

(CHz4) < 22.5. They have a nominal boiling point of 370°C", on average they
average fewer than 10 hexyl or longer branches i)er 100 carbon atoms and on
average have more than 16 methyl branches per 100 carbdn atoms. They also
can be characterized by a combination of dynamic viscosity, as measured by
CCS at -40°C, and kinematic viscosity, as measured at 100°C represented by the
formula: DV (at -40°C) <2900 (KV @ 100°C) - 7000.

[0401 The preferred GTL base oil is also characterized as comprising a mixture
of branched paraffins characterized in that the lubricant base oil contains at least
90% of a mixture of branched paraffins, wherein said branched parafiins are
paraffins having a carbon chain length of about Cyg to about Cao, a molecular
weight of about 280 to about 562, a boiling range of about 650°F to about
1050°F, and wherein said branched paraffins contain up to four alkyl branches

and wherein the free carbon index of said branched paraffins is at least about 3.

[041] Inthe above the Branching Index (BI), Branching Proximity (CH; = 4),
and Free Carbon Index (FCI) are determined as follows:

Branching Index

[042] A 359.88 MHz 1 H solution NMR spectrum is obtained on a Bruker 360
MHz AMX spectrometer using 10% solutions in CDCl;. TMS is the internal
chemical shift reference. CDCl; solvent gives a peak located at 7.28. All
spectra are obtained under quantitati\ie conditions using 90 degree pulse

(10.9 ps), a pulse delay time of 30 s, which is at least five .times the longest
hydrogen spin-lattice relaxation time (T4), and 120 scans to ensure good

signal-to-noise ratios.

[043] H atom types are defined according to the following regions:
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9.2-6.2 ppm hydrogens on aromatic rings;

6.2-4.0 ppm hydrogens on olefinic carbon atoms;

4.0-2.1 ppm benzylic hydrogens at the o-position to aromatic rings;
2.1-1.4 ppm paraffinic CH methine hydrogens;

1.4-1.05 ppm paraffinic CH; methylene hydrogens;

1.05-0.5 ppm paraffinic CHz methyl hydrogens.

[044] The branching index (BI) is calculated as the ratio in percent of non-
benzylic methyl hydrogens in the range of 0.5 to 1.05 ppm, to the total non-
benzylic aliphatic hydrogens in the range of 0.5 to 2.1 ppm.

Branching Proximity (CH; = 4)

[045] A 90.5 MHZz*CMR single pulse and 135 Distortionless Enhancement by
Polarization Transfer (DEPT) NMR spectra are obtained on a Brucker 360
MHEHzAMX spectrometer using 10% solutions in CDCL;. TMS is the internal
chemical shift reference. CDCL; solvent gives a triplet located at 77.23 ppm in
the '3C spectrum. All single pulse spectra are obtaiﬁed under quantitative
conditions using 45 degree pulses (6.3 ps), a pulse delay time of 60 s, which is at
least five times the longest carbon spin-lattice relaxation time (T)), to ensure
complete relaxation of the sample, 200 scans to ensure good signal-to-noise

ratios, and WALTZ-16 proton decoupling.

[046] The C atom types CH,, CH,, and CH are identified from the 135 DEPT
13C NMR experiment. A major CH; resonance in all *C NMR spectra at ~29.8
ppm is due to equivalent recurring methylene carbons which are four or more
removed from an end group or branch (CH2 > 4). The types of branches are
determined based primarily on the 13 chemical shifts for the methyl carbon at
the end of the branch or the methylene carbon one removed from the methyl on
the branch.



- 25 - EXAWPLE 2 [067] The friction reduction performance of the
flui ds ofwbhabdzisdsssas eval uated by the Hi gh Frequency RecirusaceEtongs
Rig (HFRR). The results are given in Table 2. Table 2 HFRR Fluid 1
Fluid 2 Fluid 4 Fluid 5 Fluid 6 0.4Kg/60Hz,1 .0mm Ave Friction

-19-

[047] Free Carbon Index (FCI). The FCI is expressed in units of carbons, and
is a measure of the number of carbons in an isoparaffin that are located at least 3
carbons from a terminal carbon and 4 carbons way from a side chain. Counting
the terminal methyl or branch carbon as "one" the carbons in the FCI are the fifth
or greater carbons from either a straight chain terminal methy! or from a branch
methane carbon. These carbons appear between 29.9 ppm and 29.6 ppm in the

carbon-13 spectrum. They are measured as follows:

a) calculate the average carbon number of the molecules in the sample
which is accomplished with sufficient accuracy for lubricating oil materials by
simply dividing the molecular weight of the sample oil by 14 (the formula
weight of CH,);

b) divide the total carbon-13 integral area (chart divisions or area
counts) by the average carbon number from step a. to obtain the integral area per

carbon in the sample;

¢) measure the area between 29.9 ppm and 29.6 ppm in the sample;

and

d) divide by the integral area per carbon from step b. to obtain FCI.

[048] Branching measurements can be performed using any Fourier Transform
NMR spectrometer. Preferably, the measurements are performed using a
spectrometer having a magnet of 7.0T or greater. In all cases, after verification
by Mass Spectrometry, UV or an NMR survey that aromatic carbons were
absent, the spectral width was limited to the saturated carbon region, about 0-80
ppm vs. TMS (tetramethylsilane). Solutions of 15-25 percent by weight in
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chloroform-d1 were excited by 45 degrees pulses followed by a 0.8 sec
acquisition time. In order to minimize non-uniform intensity data, the proton
decoupler was gated off during a 10 sec delay prior to the excitation pulse and
on during acquisition. Total experiment times ranged from 11-80 minutes. The
DEPT and APT sequences were carried out according to literature descriptions

with minor deviations described in the Varian or Bruker operating manuals.

[049] DEPT s Distortioniess Enhancement by Polarization Transfer. DEPT
does not show quaternaries. The DEPT 45 sequence gives a signal for all
carbons bonded to protons. DEPT 90 shows CH carbons only. DEPT 135
shows CH and CHj up and CH, 180 degrees out of phase (down). APT is
Attached Proton Test, It allows all carbons to be seen, but if CH and CHj are up,
then quaternaries and CH, are down. The sequences are useful in that every
branch methy! should have a corresponding CH. And the methyls are clearly
identified by chemical shift and phase. The branching propetties of each sample
are determined by C-13 NMR using the assumption in the calculations that the
entire sample is isoparaffinic. Corrections are not made for n-paraffins or
cycloparaffins, which may be present in the oil samples in varying amounts.
The cycloparaffins content is measured using Field Ionization Mass

Spectroscopy (FIMS).

[050] GTL base oils and base oils derived from synthesized hydrocarbons, for
example, hydroisomerized or isodewaxed waxy synthesized hydrocarbon, e.g.,
Fischer-Tropsch waxy hydrocarbon base oils are of low or zero sulfur and
phosphorus content. There is a movement among original equipment manu-
facturers and oil formulators to produce formulated oils of ever increasingly
reduced sulfur, sulfated ash and phosphorus content to meet ever increasingly
restrictive environmental regulations. Such oils, known as low SAP oils, would

rely on the use of base oils which themselves, inherently, are of low or zero
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initial sulfur and phosphorus content. Such oils when used as base oils can be
formulated with the catalytic antioxidant additive disclosed herein replacing or
used part of the heretofore additive such as ZDDP previously employed in
stoichimetric or super stoichiometric amounts. Even if the remaining additive or
additives included in the formulation contain sulfur and/or phosphorus the

resulting formulated oils will be lower or low SAP.

[051] The base oils of the composition of the present invention may contain
from about 4 to about 10 wi% of a PAO or an API Group V oil, the ammount
being based on the total weight of the base oil. The preferred PAOs are those
prepared by C8 to C12 monoolefins. The preferred API Group V oil is an
alkylated aromatic, preferably a long chain (10 to 18 carbon atoms) alkylated

aromatic such as alkylated naphthalenes.

[052] The compositions of the invention will include a minor amount of (a) a
polyol ester of an aliphatic carboxylic acid having 12 to 24 carbon atoms and (b)

an oil soluble or oil dispersible molybdenum compound.

[053] Polyols include diols, triols and the like, such as ethylene glycol,
propylene glycol, glycerol, sorbitol, to mention a few. In the present invention
the esters of these polyols are those of carboxylic acids having 12 to 24 carbon
atoms. Examples of such carboxylic acids include octadecanoic acid, dodecanoic

acid, stearic acid, lauric acid and oleic acid.

[054] The esters used in the present invention may be mixtures of mono-, di-
and trimesters but preferably are predominantly the monoesters. A preferred
ester is glycerol mono-octadecanoate, which is commercially available from
Uniqema Chemie BV, The Netherlands, as Perfad FM 3336. If mixtures of

mono-, di- and trimesters are used, then such mixtures preferably will contain
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greater than 50 mole% of the monoester, from 0 mole% to about 20 mole% of

the trimester, with the balance being the diester.

[055] The amount of polyol ester in the compositions of the invention is
typically 0.1 wt% to 1.0 wt% and preferably 0.5 wi% to 0.6 wt%, based on the

total weight of the lubricant composition.

[056] For the lubricating oils of this invention any suitable oil soluble or oil
dispersible organomolybdenum compound having friction modifying and/or
antiwear properties in lubricating cémpositions may be used. As an example of
such compounds, there may be mentioned the molybdenum dithiocarbamates,

dialkyldithiophosphates, alkylthioxanthates and alkylthioxanthates.

[057] The molybdenum compound may be mono-, di-, tri- or tetra-nuclear.
Dinuclear and trinuclear compounds are preferred. Most preferably, the
molybdenum compound is a molybdenum dithiocarbamate that can be
represented by the formula Mo20xS4 xL2 where L is a dialkyldithiocarbamate
and x is an integer from 0 to 4. In the ligand, L, the dialkyl group will have from

4 to 24 carbon atoms and preferably 6 to 18 carbon atoms.

[058] The amount of the molybdenum compound in the compositions of the
invention typically will be 0.05 wt% to 1.0 wi% based on the total weight of the

lubricant composition.

[059] The composition of the invention may include one or more lubricant
additives such as dispersants, detergents, antioxidants, pour point depressants,

VI improvers, rust inhibitors and antifoamants.
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[060]  Useful dispersants are borated and nonborated nitrogen containing
compounds made from high molecular weight mono- and dicarboxylic acids and
amines. Dispersants are generally used in amounts from about 0.5 to 10 wt%e

based on the total weight of the lubricating composition.

[061] Useful detergents include calcium or magnesium salicylates or
phenates. They are generally used in amounts from 0.5 to about 6 wt% based on

_the total weight of the lubricating composition.

[062] Suitable VI improvers are those normally used in lubricating oils such
as polybutene polymers, ethylene propylene copolymer, alkyl acrylate esters,
polymethacrylate esters, A-B block copolymer such as those made by
polymerization of dienes such as butadiene and/or isoprene with viny] aromatics
such as styrene and the like. These additives are used in amounts of from 1.5 to

15 wi% based on the total weight of the composition.

[063] From the foregoing, it should be apparent that the optional useful

additives are conventional lubricant additives used in conventional amounts.
[064] The compositions of the invention may be formulated in any
viscometric form, i.e., they may be formulated as a single grade oil or as
multigrade oil such as SAE 0W-20, OW-30, 0W-40, 5W20, 5W-30, 5W-40,
10W30 and the like.

[065] The invention is further illustrated by the following examples.

EXAMPLE 1
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OW-30 engine lubricants were formulated with a GTL oil, i.e., a

Three OW-30 engine lubricants were formulated with PAO 4, and three

hydroisomerized F-T base oil, using conventional additives at the same treat rate

in all instances. All the lubricants contained the same molybdenum

dithiocarbamate at the same treat rate. The compositional differences involved

the presence or absence of glycerol stearate and Doumeen TDO, an a N-tallow-

1,3-diaminopropane dioleate sold by AKZO Nobel, The Netherlands. The

compositions of the various formulations and their properties are shown in Table

1.
Table 1
| Fluid Fluid | Fluid | Fluid | Fluid { Fluid
1 2 3 4 5 6

Components wt% wt% wit% wt% wi% wit%
PAO 4 70.39 0 70.39 0 70.39 0
GTL 3.6 0 70.39 0 70.39 0 70.39
Additives 78.86 | 28.86 | 28.86 | 28.86 | 28.86 28.86
Glycerol mono- 0.55 0.55 0 0 0275 | 0.275
octadecanoate

| Mo Dithjocarbamate 0.20 0.20 0.20 0.20 0.2 0.2
Duomeen TDO 0 0 0.55 0.55 | 0275 | 0.275
Properties
Viscosity @ 40°C, mm-/s 60.79 | 50.36 | 60.73 | 5048 | 60.59 50.40
Viscosity @ 100°C, mm7/s | 11.1 10.15 | 11.12 | 10.18 [ 11.10 | 10.16
V1 178 195 178 195 180 195
CCS @ -35°C, cP 3940 3140 | 3840 | 3010 [ 3860 | 2820
Boron, wppm 68 67 67 67 68 68
Calcium, wppm 2320 | 2290 | 2250 | 2260 | 2310 2290
Molybdenum, wppm 91 90 91 91 89 93
Zinc, wppm 746 736 734 739 737 752
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EXAMPLE 2

[067] The friction reduction performance of the fluids of Table 1 was
evaluated by the High Frequency Reciprocating Rig (HFRR). The resulis are

given in Table 2.

Table 2
HFRR Fluid | Fluid | Fluid | Fluid | Fluid
1 2 4 5 6
0.4Kg/60Hz,1.0mm | Ave Friction | 0.092 0.082 | 0.083 | 0.085 | 0.082
60°C to 180°C % Ave Film | 79.5 | 87.6 | 100.6 | 91.1 | 89.2
Scar Ave (um) 140 | 138 149 158 | 142

[068] As can be seen, Fluid 2, a composition of the invention, produces
higher film thickness and lower friction coefficient than Fluid 1, a formulation

having the same additives but different base oil.

EXAMPLE 4

[069] The fluids of Table 1 were subjected to the DC AK6 seal compatibility

test under the following conditions:

Test Conditions:

Temperature: | 1500C

Immersion: VDA 675301

Immersion: Closed test cup
Dumb-bell: S2 according to DIN 53 504
Test Speed: 200 mm/min. '
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The results are given in Table 3.
Table 3
Fluid | Fluid | Fluid | Fluid | Fluid | Fluid { Specs.
1 2 3 4 - 5 6
Components wi% | wt% | wi% | wit%e | wi%e | wi%
PAO4 70.39 0 70.39 0 70.39 0
GTL 3.6 0 70.39 0 70.39 0 70.39
Additives 58.86 | 28.86 | 28.86 | 28.86 | 28.86 | 28.86
Glycerol mono- 0.55 | 055 0 0 0.275 | 0.275
octadecanoate
| Mo Dithiocarbamate 020 | 020 | 0.20 | 0.20 0.2 0.2

Duomeen TDO 0 0 0.55 | 0.55 | 0.275 | 0.275
Change of Shore-A- +1 +1 +7 +7 +4 +5 -5to5
Hardness Points ‘
Change of Volume,% | +04 | +04 | + 07 | +08|+05}+06 | 0t050
Change of Tensile -30 -26 | -62 | -60 -54 | -54 =-50
Strength, %
Change of Elongation | -28 | -28 | -55 | - 53 | -50 | -44 >-55
at Break, %

This Example shows that Fluid 3, Fluid 4, Fluid 5 and Fluid 6 contaning the
Duomeen TDO gave bad seal compatibility results despite their good HFRR

results in Table 2.
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CLAIMS:

1. A lubricating oil composition compr-ising a major amount of a base
oil having a viscosity index (VI) greater than about 80, a kinematic viscosity
(Kv) at 100°C of from about 2 mm’/s to about 50 mm?/s, containing 90 wt% or
more saturates, having less than about 5 ppm sulfur, and wherein the base oil is

derived from a waxy feed; and a minor amount of

(a) a polyol ester of an aliphatic carboxylic acid having 12 to 24

carbon atoms and
(b) an oil soluble or oil dispersible molybdenum compound.

2.  The composition of Claim 1 wherein the polyol ester is

predominantly a monoester.

3.  The composition of Claim 2 wherein the waxy feed is a Fischer-

Tropsch wax or a slack wax.

4. The composition of Claim 2 wherein the polyol ester is
predominantly glycerol mono-octadecanoate and is present in an amount ranging

from about 0.1 wt% to about 1.0 wt% based on the total weight of the

composition.

5. The composition of Claim 2 wherein the molybdenum compound is
a dinuclear molybdenum dithiocarbamate and is present in an amount of from

about 0.05 wi% to about 1.0 wt%, based on the total weight of the composition.
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Fluid 6 contaning the Duoneen TDO gave bad seal conpatibility results
despite their good HFRR results in Table 2. WO

2007/ 133554PCT/ US2007/ 011126 -27 - CLAI ME: 1. Alubricating oi
conposition conprising a najor anount of a base oil having a
viscosity index (VlI) greater than about 80, a kinematic viscosity
(Kv) at 1000C of fromabout 2 mm2/s to about 50 mmR/s, containing 90
wt % or nore saturates, having | ess thanggbout 5 ppm sul fur, and
wherein the base oil is derived froma waxy feed; and a m nor anount
of (a) a polyol ester of an aliphatic carboxylic acid

having 12 to aﬁ%geﬂ@%ﬁuﬂpﬁ Céalm 5 wheren{ me Bubeil isSddriskidefrdm a

oi | di spersi bI € no ndm-conpoun he conposition of
Claim1l \m@g}ﬁgrmrltdiﬁcnq#ml ester is predom nant | y a nonoester.
3. The conposition of Caim2 wherein the waxy feed is a
Fi scher Tropsch wax or a slack wax. 4. The conposition of Claim?2
wherein the polyol ester is predom nantly glycerol nobno-octadecanoate
and is present in an anmount ranging fromabout 0.1 wt% to about 1.0
wt % based on the total weight of the conposition. 5. The
conposition of daim2 wherein the nol ybdenum conpound is a dinucl ear
nol ybdenum di t hi ocarbanate and is present in an anmount of from about
0.05 % to about 1.0 wt % based on the total weight of the
conposi tion.

7. A lubricant composition comprising:

a major amount of a base oil derived from a Fischer-Tropsch wax
wherein the oil has a VI greater than about 120, greater than about 99 wi%
saturates, sulfur less than about 5 ppm, and a Kv at 1000C of from 3.5 mm?®/s to

30 mm?/s, and

(a) about 0.1 wi% to 1.0 wt%, based on the total weight of the

composition of predominantly glycerol mono-octadecanoate monoester, and

(b) about 0.05 wt% to 1.0 wt% based on the total weight of the

composition of molybdenum dithiocarbamate.

8 . A method for reducing friction while maintaining good elastomer
compatibility properties by using a lubricating oil composition comprising a
major amount of a base oil having a viscosity index (V1) greater than about 120,
a kinematic viscosity (Kv) at 1000C of from about 2 mm?/s to about 50 mm’/s,
containing 95 wt% or more saturates, having less than about 5 ppm sulfir, and

wherein the base oil is derived from a waxy feed; and a minor amount of

(a) a polyol ester of an aliphatic carboxylic acid having 12 to 24

carbon atoms wherein the said polyol ester is predominantly a monoester, and
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derived froma Fischer-Tropsch wax. 7. A lubricant conposition
conpri si ng: a mgj or anount of a base oil derived froma
Fi scher-Tropsch wax wherein the oil has a VI greater than about 120,
greater than about 99 w % saturates, sulfur |less than about 5 ppm
and a Kv at 1000C of from3.5 m®R/s to 30 m®2/s, and (a)
about 0.1 wt%to 1.0 % based on the total weight ‘of the

conposi tion of predom nantly glycerol n@%o-oct adecanoate nonoester,
and (b) about 0.05 wt%to 1.0 wt % based on the total

wei ght of the conposition of nol ybdenum dithi ocar bamate. 8. A
net hod for reduci n(p)¥ r antoilsolublel ar oilidispersibleomobylstieniuas tompiound.
conpatibility properties by using a lubricating oil conposition
conprising a major anount of a base oil having a vi scosity index (V)

greater than ahgut rom
about 2 MR/ s '?% ‘a out %%d W%E%ﬁgﬁmhgg Wc%c “"gg‘g‘%g{ {oz{ﬁgrs,_
havi ng | eesmpimibilith peopertiverbysudifigra, lubﬂ@aﬂﬁgbﬁl ¢brhpesifiofiophpriifig a
derived froma waxy feed; and a m nor anount of

pol yol esh@lOTAMARNGeS 3 base eﬂé&frwﬂyﬁmm aEitss:hn&a‘urﬁgscmwms véhuer@m thenoil

2 06° . BRI A Ve Rtk thBP BB O £50, Shrehity BSTRIAY wiog sea?ﬁa?%ﬁimn?ess
conpound. than about %ﬁ:ﬁgﬁ@g yﬁ\g% Eg?‘tﬁﬂdﬁg&ﬁf §suﬁﬂﬁm |2

good el astoner co y using a Gor1 cat |ng 0|I
conposi tion conpri si ng a maj or ampunt of a base oil derived froma

Fi scher - Tropsch { r i has a VI greater than about 120,

greater than about{®9 %eﬁ%trs}% O‘Y‘jé% %W%jrbaﬁ%égntthﬁﬁptéb&{ﬂg@%
d

a0d 2 1 ShmaBRGnefiiin Bk AR ocaflte pggoester, b

conposition of predom nantly gl ycerol nono-oct adecanoat e nonoester,
and 005 %to. 1.0 wt % based on the total

wei ght of the co |t"‘F t 0 W{b&éhﬂﬂ”&%bﬁ%éﬁbﬁﬁéﬂ@l weight of the

composition of molybdenum dithiocarbamate.




