LUBRI CATI NG COVPOSI TI ONS FI ELD OF THE | NVENTI ON [ 001]

The present invention relates generally to lubricating
W@ oposi4es ons. More particularly, the inventi oPCT/EB0B814337

to reducing the pour point of |ubricating

conpositions, especially conpositions for use in

autonotive and industrial applications that utilize as

the base oil highly paraffinic oils derived from waxy

feeds. BACKGROUND OF THE | NVENTI ON [ 002] Fi ni shed high

performance and industrial |ubricants consist of two

mai n conponents. The first and maj or conponent is the

| ubricating base oil. The second is the perfornance

enhanci ng addi [DYVBRICKEINGICOMBOSITIONSt i S

required to assure that the finished conposition neets

specifications set by governnent agencies, equipnment

manuf acturers and ot her organi zations. For exanpl e,
FIEOE THE TRVENITION cat i ng conpositions have

specificatrons for pour point which is a neasure of

the tenperature at which a sanple of the |ubricating
[00EpnpQdict preseniihVeritben relhtesfdemerdllydier lubsicefinig lcpmpositions.

contrpllegbtest condi tigns such_as specified by the .
Mopgpasticalarky, the dgveniionreadaten 4o redusing the pawmRgint pgduhricating

o, o . IR . o

coniffinli, pHaRIG TRAMSHALE Riflk MR dRAND. bd ihuRkh
appbichtiens Hanueidize pelthadaye ailildghly paraffimiardixderisted from waxy

pol ymers, terpolynmers of dialkylfumarates, vinyl
feedsters of fatty acids and ethyl ene-vinyl acetate

copolymers to nention a few Because of their

BARX RN STEIE INSAINTPON POi nt depressants are
subj ec 0 Shearing during their use, thereby

WO'%gan%‘Siﬁiﬁ?.ﬂg% g?%hgﬁggﬁﬁlnaxgéeeaﬁ iﬁc{h%n‘liﬁq{ﬂ)ﬁ%&ﬁ@ Qonsist of two main

components. The first and major component is the lubricating base oil. The

second is the performance enhancing additives. The additive component is
required to assure that the finished composition meets specifications set by
government agencies, equipment manufacturers and other organizations. For
example, many commercial lubricating compositions have specifications for
pour point which is a measure of the temperature at which a sample of the
lubricating composition will begin to flow under carefully controlled test

conditions such as specified by the American Society for Testing Materials

(ASTM).

[003] Pour point depressants are additives known in the art and typically
include polymethacrylates, polyacrylates, polyacrylamides, vinylcarboxylate
polymers, terpolymers of dialkylfumarates, vinyl esters of fatty acids and
ethylene-vinyl acetate copolymers to mention a few. Because of their polymeric
nature, these pour point depressants are subject to shearing during their use,
thereby impacting the useful life of the lubricating compositions containing

them.



them [ 004] Experience has taught that the overal
ef fect of additives may depend not only on the nature
wa@p@soaaeent rati on of the additives, but al so POT/UR®07/014337
nature of the oil as well. The invention disclosed
herein | ends support to the observation that the base
oil of a lubricant fornulati on nay have an influence
on additive perfornmance, especially on pour point
depressant performance. SUMVARY OF THE | NVENTI ON [ 005]
I n one enbodi nent of the i mv&ntion, there is provided
a lubricating conposition conprising a nmajor anount of
a lubricating base oil consisting essentially of from
about 5 wt % to about 100 wt% of a G oup Il base stock

[(mzﬂ'tﬂd Ekﬁ@@i&n&t Ras @ughetHat AR Skl effedBodadditil d2asey deﬁend
StO

ck,” the percentages being based on the total weight
not oflyt ore theasatues nd getcenirasidreef thecadditivies, bat alsopeyy the nature

oi nt de sant cansi sti,n a.pol yvol r .
of tfeailas SHRLTEE Ryl oR it 138k hoRuR RN suiBbto the gbsprvation
that fthe bhsé oiMiTEiubritant fSinfilaidl? Gy Nave &h isftifendetsiChiditive

or CH20H, and K\ is an aliphatic hydrocarbyl group
perfhaviange.faspeeiabyan peun poiabgepressanitasEmansss. [ 006]
In anot her enbodi nent, there is provided a nmethod for

i f a base oil consisting
3 ¥ wa)Swt%to about 100 wm % of a

oup Il base.stock.gnd fromO wt%to about, 95 w % of
005] & Frugne orihesieRt ok epBPEefieay KPRt e
com&ﬁ%iti(ﬁ{ BbmpFistY a AlajbP 8midaREoPh/lubM¥ating base oil consisting
essentially of from about 5 wt% to about 100 wt% of a Group III base stock and
from 0 wt% to about 95 wt% of a Group IV base stock, the percentages being
based on the total weight of the base oil, and an effective amount of a pour point
depressant consisting of a polyol ester represented by the Formula I
CH,OH
I
Y-C—X
I
CH,OC R;
I
o I
wherein x = OH or CH>OH; y = H, CH3, CH3CHp, or CH2OH; and R is an

aliphatic hydrocarbyl group having from about 16 to about 30 carbon atoms.

[006] In another embodiment, there is provided a method for reducing the
pour point of a base oil consisting essentially of from about 5 wt% to about 100
wit% of a Group III base stock and from 0 wt% to about 95 wt% of a Group IV
base stock, the percentages being based on the total weight of the base oil, by
incorporating in the base oil an effective amount of a pour point depressant

consisting of a polyol ester represented by Formula I



incorporating in the base oil an effective anount of a
pour point depressant consisting of a polyol ester

wo epseeres ed by Formula 1CH2ZOH I Y - C - x | C M2ID0SRD7/014337
Il Ol wherein x = OH or CH2ZOH, y H, CH3, CH3CH2, or
CH2CH, and R is an aliphatic hydrocarbyl group having
from about 16 to about 30 carbon atons. DETAILED
DESCRI PTI ON OF THE | NVENTI ON [ 007] The |l ubricating oil
conpositions of the invention conprise a major anount
of a lubricating base oil whBeh consists essentially
of a Goup Il base stock and optionally up to about
95 wt % of a Group |V base stock. Thus, based on the
total weight ofgffigyRase oil, the base oil wll
contain fromahou? b Ww%to 100 wt% of a Group |11
base st ocannd romO0 wt%to about 95 wt % of a G oup
|V base st dcK. 0'08’5 Goups I, I, I'll, IVand V are
broad categoriels of base stocks defined by the
American PetrolGHyOQ @GR4 ute (APl Publication 1509;
www. APl . org) to creafje guidelines for |ubricant base
oils. Table A sum’rar'Ges properties of each of these
five groups. Table A~ Base Stock Proberti es[009] In
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alipﬁr‘éﬁ P*?/E&?%Pﬂ R Baviog drpmabebE6 3RO afSefbotatoms
DE’?‘A?L%CI:) DESCRIPTION OF THE INVENTION

[007]  The lubricating oil compositions of the invention comprise a major
amount of a lubricating base oil which consists essentially of a Group 11l base
stock and optionally up to about 95 wt% of a Group IV base stock. Thus, based
on the total weight of the base oil, the base oil will contain from about 5 wt% to
100 wt% of a Group III base stock and from 0 wt% to about 95 wt% of a Group
I'V base stock.

[008] Groups, II, ITL, IV and V are broad categories of base stocks defined
by the American Petroleum Institute (API Publication 1509; www.APlL.org) to
create guidelines for lubricant base oils. Table A summarizes properties of each

of these five groups.
Table A: Base Stock Properties

Saturates Sulfur Viscosity Index
Group 1 < 90 wt% and/or | > 0.03 wt% and | > 80 and < 120
Group 11 > 90 wt% and <0.03 wt% and | > 80 and < 120
Group III | > 90 wt% and <0.03 wt% and | > 120

Group IV | Polyalphaolefins (PAO)
Group V All other base stocks not included in Groups I, 11, III, or IV




wax. | ndeed, Goup Ill base stocks derived from gases,
i.e., gas to liquid (GIL) base stocks, are nost
wee@Booxetl. [ 010] As used herein, the foll ow NnECT/E82087/014337

have the indicated neanings: (a) "wax":
hydr ocar bonaceous material having a high pour point,
typically existing as a solid at roomtenperature,
i.e., at a tenperature in the range from about 150C to
25C, and consisting predom nantly of paraffinic
materials; (b) "paraffinic"-4mterial: any saturated
hydr ocar bons, such as al kanes. Paraffinic materials
typically consist essentially of |inear alkanes and

[009! i ofii he presartiadentidmnBe bass oilpaefdrbblysis, 100wt ¥eof a Group
al so include sone cycl oal kanes (cycl] oparaffins;

111 base stackn gspaedally arhase |stqqkr@talr@ﬁd))bh erization or

sod L 7 Wi Pare A P BE SRR e kPO g a sto
wax2 Indéed) Gx@ﬁpqnﬁbweestaads deriesd froasganes, i.6 Qngﬁ@md) iaqurd (GTL)
t he Er esence of a catalyst, to renove and/or convert

bas¢ stog %Le@!‘ﬁm%ﬁt@'@@fmﬂaents and to produce an i nproved
product; (d) "hydrotreating”: a catalytic

dr ogena t hat conv rts.sul fur nd/ ot
o1y 88 ERed bireafy e goRpiniae sERER S 5 ngliaied Piaines:
products with reduced sul fur and‘ or nitrogen content,
S kv U ENEFeRAERORILFOHE BRpteTipk hang Rdnish RARTRALY
rl
typiGhfy BRRML A st Y AAHGRDOr i 18, o o 18R Rure in the
rangy floacabdunks *@htb 262 @y and egnsistimgy prbeominantly (diparaffinic
catal ytic dewaxing): a catalytic process in which
matggaleal paraffins (wax) and/or waxy hydrocarbons are
converted by cracking/fragmentation into | ower
rrﬂ))ec Upamfﬁmic{j mflatgp\@g. BRY s@mjatw hydrocarbons such as alkanes.
Par? r:{:,g}ag?r?elﬁt (ﬂj?a r'él?%ste llpttleﬂ ngéﬁﬁﬁgﬁgs and slightly

Rer z
brah Bk dds @éb-@hrdff@d)?\mx infv®) alsa 1ﬁ@'udh ¥bhte cycloalkanes

(cycloparaffins; mono-ring and/or multi-ring), and branched cycloalkanes;

(c) "hydroprocessing": a refining process in which a feedstock is heated
with hydrogen at high temperature and under pressure, commonly in the
presence of a catalyst, to remove and/or convert less desirable components and

to produce an improved product;

(d) "hydrotreating": a catalytic hydrogenation process that converts
sulfur- and/or nitrogen-containing hydrocarbons into hydrocarbon products with
reduced sulfur and/or nitrogen content, and which generates hydrogen sulfide
and/or ammonia (respectively) as byproducts; similarly, oxygen containing

hydrocarbons can also be reduced to hydrocarbons and water;

(e) "hydrodewaxing" (or catalytic dewaxing): a catalytic process in
which normal paraffins (wax) and/or waxy hydrocarbons are converted by
cracking/fragmentation into lower molecular weight species, and by

rearrangement/isomerization into more branched iso-paraffins;



process in which normal paraffins (wax) and/or
slightly branched iso-paraffins are converted by
WO e@sfeaagenent /i someri zation into nore branchelPlCT/US2007/014337

i so-paraffins; the products of such process are al so
referred to as "hydroi sonerates” or "isodewaxates"
(g) "hydrocracking": a catalytic process in which
hydr ogenat i on acconpani es the cracking/ fragmentation
of hydrocarbons, e.g., converting heavier hydrocarbons
into |ighter hydrocarbons, of-converting aronatics
and/ or cycl oparaffns (naphthenes) into non-cyclic
branched paraffins. (h) "solvent dewaxing" : a process
I pf)whisydrolsenvérization? (oe idondrizativndooisadewaxingdt ar eatalytic
renoved by contacting the hydrocarhon m xture with a

proegsp jr fthich nprmabpargiiins (wax) and/or s ightly branched iso-paraffins

" hydr oj | zat] L ngy i .
ave R BY Eodr g B REBERI o o Hint Red ReRbareftin;
the proticheef aldtegiocass Moo seferredzbng “hydrdigdmedstes’x bng.

. [ O11] GIL materials are materials that are derived via
isogewagatasor e synt hesis, conbination, transformation,
rearrangenment, and/or degradation/deconstructive

pfX e Yydrotragking!s ed atabibproceshinvhi¢hyhydiagenaden

hydr ogen; cont ai ni conpounds., and/ or, el enent .
aceqigR R dis CE PR RTBELT oL APHicAh St He- Safhatine
heaVeP Y dFSoar¥6d £into HEhba 18y drBtA1ddas, & CutlveREng agsutieneand/or

propane, propyl ene, propyne, butane, butyl enes, and

cyclopayaffiais (Gaphtheses)sntrhren-gyalip dsenchiedpagafingr|
materials of lubricating viscosity that are generally
de€h) vesblfemndeveasingyrd pesieze th Wwhilclo ter Werson@iinedpi of a

hydFGaE bR FUIXTE A RSBV DY SenCHE e G R OFRbPT TPguERith a

solv%rrln‘f.j‘ herei nafter referred to as F-T materi al s.

(i) the term “hydroisomerization/hydrodewaxing” is used to refer to one
or more catalytic processes which have the combined effect of

hydroisomerizing and hydrodewaxing.

[011] GTL materials are materials that are derived via one or more synthesis,
combination, transformation, rearrangement, and/or degradation/deconstructive
processes from gaseous carbon-containing compounds, hydrogen-containing
compounds, and/or elements as feedstocks such as hydrogen, carbon dioxide,
carbon monoxide, water, methane, ethane, ethylene, acetylene, propane,
propylene, propyne, butane, butylenes, and butynes. GTL base stocks and base
oils are GTL materials of lubricating viscosity that are generally derived from
waxy synthesized hydrocarbons. GTL base stock(s) include base stocks derived
from GTL materials, obtained by a Fisher-Tropsch (F-T) process, and hereinafter

referred to as F-T materials.

[012] GTL base stock(s), especially isodewaxed F-T material-derived base

stock(s), typically have kinematic viscosities at 100°C of from about 2 mm?/s to



[012] GIL base stock(s), especially isodewaxed F-T
mat eri al - derived base stock(s), typically have
wpovened4ex vi scosities at 1000C of from about PCTIIR2087/014337
toabout 50 mm /s, preferably fromabout 3 mm/s to
about 50 mm /s, nore preferably fromabout 3.5 mMmR/s
to about 30 mmVs. Reference herein to kinematic
viscosity refers to a neasurenent nmade by ASTM net hod
D445. [013] GIL base stocks and base oils derived from
GTL materials, especially isbdewaxed F-T nateri al
derived base stock(s), and other isodewaxed waxderi ved
base stock(s), such as wax i sodewaxates, which can be
about 50 namfsa peefetabiyk fimmmaboend snimf’/sttoi abouh GOmindrs, anare

oA AL SRS e BRI BB T
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condi tions nmay have advant ageous pour points of about

[013P 5GP Yasestockwiahll base bl deeived oot GTLf makaisls,-3p6&ially
to about -400C or lower. If necessary, a separate

isodeavizsedn-Ts maperialydasiy egrbaseisteak(sh andithorisphewaued mex-
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materials, especially isodewaxed F-T material derived
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undey BbfR! dohdasohainiaghavies@ivahtageons poas pointd 30 about -25°C or
greater in certain particular instances, viscosity
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materials especially F-T wax generally have a
D97 and sémilgr pulpaxated vesors- great er. Ref erences herein
to viscosity index refer to

[014] The GTL base stock(s) derived from GTL materials, especially
isodewaxed F-T material derived base stock(s), and other isodewaxed wax-
derived base stock(s) which are base stock components which can be used in this
invention are also characterized typically as having viscosity indices of 120 or
greater in certain particular instances, viscosity index of these base stocks may
be preferably 130 or greater, more preferably 135 or greater, and even more
preferabl)} 140 or greater. For example, GTL base stock(s) that derive from
GTL materials preferably F-T materials especially F-T wax generally have a
viscosity index of 130 or greater. References herein to viscosity index refer to
ASTM method D2270.

[015] A non limiting example of a GTL base stock is a GTL base stock derived

by the isodewaxing of F-T wax, said GTL base stock having a kinematic



ASTM nmet hod D2270. [015] A non limting exanple of a
GIL base stock is a GIL base stock derived by the
w0 s@dmomzxi ng of F-T wax, said GIL base stock hewi/ngoa7/014337
ki nemati cvi scosity of about 4 mm2/s at 1000C and a
vi scosity index of about 130 or greater. [016] In
addition, the GIL base stock(s) are typically highly
paraffinic (>90% saturates), and nay contain m xtures
of nonocycl oparaffins and mul ticycl oparaffins in
conmbi nati on with non-cyclic-7soparaffins. The ratio of
t he naphthenic (i.e., cycloparaffin) content in such
conmbi nations varies with the catal yst and tenperature
viscasitgl offaboub drmmy attk0e Csarat & vismsitGihdéaof abouis130 or
typically have very |low sul fur and nitrogen content,
gredd@neral |y containing | ess than about 10 ppm and nore
typically I ess than about 5 ppm of each of these

o1 S B A PR Ml S o
saturatés)/@adhal coftif Ghikhingés bf mowicyiclopfatind and shulicyclo-

[017] In a preferred enbodi ment, the GIL base stock(s)
parafimg in sepahinpienMitthnentexchie isoparafiins. chhe rasio of the

edom.nant | y of nccyclic. isoparatfins. and only. .
napRiFER Urkgu iR peaBf) Eifiphfin SRR S RbInAEARC T oB8s Yrith the
cata¥y RGRASEmipERhRé bed OFRFth&€ (PRL Hakk RtSckIBindr GTLsbdseadils

consist of greater than 60 wt % non-cyclic .
typicaldp hesie veng loyrsaliar apdnigegen eentepsregErailycontaining less

non- cycl i.c i soparaffins re prefearabl e [t
tharg @GS 1 b, 38R 081ty Bt B A o pf L Hese
elerfé@a! The fidfurXhdhiteopen conedrt ©fi GTRB AL stdik andGAIL base oil
Useful conpositions of GIL base st oc.kgs), i sodewaxed

obtgingd byttheiisodevearing of Fad anatesiok (especiatly Tvdwasris gesentially
nil i sodewaxed base stock(s), such as wax i sodewaxat es,

‘are recited in U S. Pat. Nos. 6,080, 301; 6,090, 989,

and 6, 165, 949

[017] In a preferred embodiment, the GTL base stock(s) comprise(s) paraffinic
materials that consist predominantly of non-cyclic isoparaffins and only minor
amounts of cycloparaffins. These GTL base stock(s) typically comprise
paraffinic materials that consist of greater than 60 wt% non-cyclic isoparaffins,
preferably greater than 80 wt% non-cyclic isoparaffins, more preferably greater
than 85 wt% non-cyclic isoparaffins, and most preferably greater than 90 wt%

non-cyclic isoparaffins.

[018] Useful compositions of GTL base stock(s), isodewaxed F-T material
derived base stock(s), and wax-derived isodewaxed base stock(s), such as wax
isodewaxates, are recited in U.S. Pat. Nos. 6,080,301; 6,090,989, and 6,165,949

for example.

[019] 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 isodewaxed waxy feedstocks of mineral oil, non-mineral oil, non- .



for exanple. [019] |sodewaxate base stock(s), derived
fromwaxy feeds, which are also suitable for use in
W kioog/odaeent i on, are paraffinic fluids of | ubrPCHUSINQ97/014337
viscosity derived fromisodewaxed waxy feedstocks of
mneral oil, non-mneral oil, nonpetroleum or natural
source origin, e.g., feedstocks such as one or nore of
gas oils, slack wax, waxy fuels hydrocracker bottonmns,
hydr ocar bon raffinates, natural waxes, hyrocrackates,
thermal crackates, foots oit8-wax from coal
i quefaction or fromshale oil, or other suitable
mneral oil, non-mneral oil, nonpetroleum or natural
petroPeiirh CotiRdturflouaeey ofipig el @] feedbtotkasuch abloasaratiore of gas
. hydrocarbyl conpounds wi th carbon nunber of about 20
oilspglagk svaxe waxyr fireds hpdspcaarker bottosrs, ydreearbon geaffinates,

w4555 SRR GEIRBE e, 1059, 30 Ao

liqueBidtiineodFroil shdly o$loby etlierduitabledmeidrabeilphon-enineral oil, non-
dewaxi ng. Sol vent dewaxi ng enpl oys, chi]led sol vent
petroleiimaer REtuRal sosres, fenisedbaxy m&pa}ﬁeﬂwm PE bEAnchie

d
ket.o B 1. %5U it Yr
hydfGspE) hEChnsy ML ERBoR s Mrou ol Of iR, ¥elbrabty
abolf 80 S gré&er, dndimetiness éfuichdsbdbdagatutd basestaeks anddase oils.
as propane or butane. [021] Slack wax(es), being
secured from petroleumoils, may contain sulfur and

[020] t Stapknwesns thaivay reonyrrad deom Petiel¢iamearyilsdyo aelvent or

anigiRetA R rpyeie SEFVEE RSt SR QLU SN puch os
meth§PShyA Rt dhedMBRDY), I AIReabbay] kekdhie %?K),t RiReéstof

sUbsequent pol soni'ng/ deacti vation of ) _ )
MEBK/MIBK omixfures obMIEK and toluerfep sdjileTantorefrigemmtive dgwaxing

d herein.and.in the clai fers to the oil
emond preberer. Tl Bofiing Beibeatichs tichiS pbaang er
butshid. conposition, excluding the additives wth which

the base oil is to be fornulated. A base oil may
consi st

[021] Slack wax(es), being secured from petroleum oils, may contain sulfur

and nitrogen containing compounds. Such heteroatom compounds must be
removed by hydrotreating (and not hydrocracking), as for example by hydrode-
sulfurization (HDS) and hydrodenitrogenation (HDN) so as to avoid subsequent

poisoning/deactivation of the hydroisomerization catalyst.

[022] The term base oil as used herein and in the claims refers to the oil
components of the lubricating composition, that is the oil composition, excluding
the additives with which the base oil is to be formulated. A base oil may consist

of one or several base stocks.

[023] The term GTL base stock and/or wax isomerate base stock as used herein
and in the claims is to be understood as embracing individual fractions of GTL
base stock or wax isomerate base stock as recovered in the production process,

mixtures of two or more GTL base stocks and/or wax isomerate base stocks, as



of one or several base stocks. [023] The term GIL base
stock and/or wax isomerate base stock as used herein
w@nasiooedsehe clains is to be understood as enbrBCI/NR007/014337
i ndi vidual fractions of GIL base stock or wax
I sonmer at e base stock as recovered in the production
process, mxtures of two or nore GIL base stocks
and/ or wax isonerate base stocks, aswell as mi xtures
of one or two or nore | ow viscosity GIL base stock(s)
and/ or wax isonerate base st®ek(s) with one, two or
nmore high viscosity GIL base stock(s) and/or wax
i sonerate base stock(s) to produce a blend, often
well &f srixeded of one bhewardr merel ot niscekity K Hh dase stuchk(s)i angl/or

a viscosity within the aforesaid recjted . range. 4
way ijomesaterhase stpdiponithedne, Wﬁ@r@?ererﬁﬁgr‘rlawsq r@h%’flse
o _ o lar . .
soof{h Ay BSOS 5ofid lind 188 i o
in thedt-asA duribbsll biehd; exhitdting apviscesity withibthe aforesaid recited
beneficially used for synthesizing the F-T materi al
rangg.om CO and hydrogen and particularly one enploying an
F-T catalyst conprising a catalytic cobalt conponent

1026 RiprERn P Ordion, Y GRS R, e, THiGh the GTL base
stodR{9CiSfte deriet & Ois\Wal F- KA1 e a5drsddrbbas] waxy hedro-
art. [025] In an F-T synthesis process, a synthesis

carbpns, m@m(rj wsslngyaFf xmﬂlgsi@fprmeﬁrmas%c@eibﬁn@ﬁlpéﬂlm nsedl foy
symfia S ikt oSBT CT Bl A el gne

em;ﬂ@?ﬁiﬁ:arm?ﬂp &h@@m@ﬁﬁdgw daangeicidobaltalopniorbnt tb prévide a
bu ichis nore typically within the range of from

higlaplpha for preducing theymprerdssispblsl igheomodemer weightparaffins.
Thif pracs it Aot il KRS Ruotdsd YRRRIO e T orm of o
fixed bed, a fluidized bed or as a slurry of catalyst
(028 ST BRI g Wil misture of
and CO is catalytically converted into hydrocarbons and preferably liquid
hydrocarbons. The mole ratio of the hydrogen to the carbon monoxide may
broadly range from about 0.5 to 4, but which is more typically within the range
of from about 0.7 to 2.75 and preferably from about 0.7 to 2.5. As is well
known, F-T synthesis processes include processes in which the catalyst is in the
form of a fixed bed, a fluidized bed or as a slurry of catalyst particles in a
hydrocarbon slurry liquid. The stoichiometric mole ratio for an F-T synthesis
reaction is 2.0, but there are many reasons for using other than a stoichiometric
ratio as those skilled in the art know. In cobalt slurry hydrocarbon synthesis
process the feed mole ratio of the H; to CO is typically about 2.1/1. The
synthesis gas comprising a mixture of H, and CO is bubbled up into the bottom
of the slurry 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 conditions and which comprise the hydrocarbon



reaction is 2.0, but there are many reasons for using
other than a stoichionetric ratio as those skilled in
w0 b@s@aex42know. I n cobalt slurry hydrocarbon symtTesio87/014337

process the feed nole ratio of the H2 to COis
typically about 2.1/1 . The synthesis gas conprising a
m xture OFH and CO is bubbled up into the bottom of
the slurry and reacts in the presence of the
particulate F-T synthesis catalyst in the slurry
liquid at conditions effectil@e to form hydrocarbons, a
portion of which are liquid at the reaction conditions
and which conprise the hydrocarbonslurry liquid. The

slursyhiids | Pigsisynttiesieed hodrddagbion lighid spsepatated froomthdeatalyst
catal yst particles as filérate by means such as

particles asfilteric by merrgFich: drehiltsatinn. AltheHe separption means
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not. sonme of the condensed, hydrocarbon vapors have been
dependling wagwhethsr pr notsseme\pfifh F@@Qﬁwﬁwpﬁ 8 YAPOER ggve
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beer SARLAATS Y SRR HORLo ARBBA S AEheat BT AdiibnS Paty
somydia® deparading oantheicatd1gs st dgsiftpauafst i Dgpicdlecenditions
Cs+-C Qo) and preferably G 0+ paraffins, irtl a slurr
effeptiye to fonm Ry diarereensscypprsing wapily sk pgrafing éﬂ-&s Fys+-Czoo)

o SR 8 AR S8R SRR e i
ing ¥ ehRgysticdmmprisihfa suppoetedfcobattroonpstiend 20c1886for example,

80- 600 psi and 100-40,000 V/hr/V, expressed as
tempergigs.dpressurae andhouply gasswags velvaities iptheimpge ef from
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but does not inply that materjial wth
catalyst, respectively. The term “Cs.” is used herein to refer to hydrocarbons

with a carbon number of greater than 4, but does not imply that material with
carbon number 5 has to be present. Similarly other ranges quoted for carbon
number do not imply that hydrocarbons having the limit values of the carbon
number range have to be present, or that every carbon number in the quoted
range is present. It is preferred that the hydrocarbon synthesis reaction be
conducted under conditions in which limited or no water gas shift reaction
occurs and more preferably with no water gas shift reaction occurring during the
hydrocarbon synthesis. It is also preferred to conduct the reaction under
conditions to achieve an alpha of at least 0.85, preferably at least 0.9 and more
preferably at least 0.92, so as to synthesize more of the more desirable higher
molecular weight hydrocarbons. This has been achieved in a slurry process

using a catalyst containing a catalytic cobalt component. Those skilled in the art



carbon nunber 5 has to be present. Simlarly other
ranges quoted for carbon nunber do not inply that
why@soerehons having the limt values of the ce€DU007/014337
nunber range have to be present, or that every carbon
nunber in the quoted range is present. It is preferred
that the hydrocarbon synthesis reaction be conducted
under conditions in which l[imted or no water gas
shift reaction occurs and nore preferably with no
wat er gas shift reaction oeddrring during the
hydr ocarbon synthesis. It is also preferred to conduct
the reaction under conditions to achi eve an al pha of
kno@t thae bytalphB s mpart theSuhnltatFloepkindialphd. While suitable F-T
preferably at least 0,92, so as fo synthesiz r% ﬁf
reathe PP S OF catal v commIifse forerarnplea PNGOF ghere Group

cata % ARAMIRRWEL ayi:'e a@g?ﬁ%na Ree§d pk &’eﬂeﬁltﬁﬂ the cat l?'st

cess using al ni ng R Staryt:c cob
comm&cmedsﬁalt Eﬁktalselcsdmhpedemn Ihlmambndmédtahe bgtakystha
is, meant the Schultz-Flory kinetic pha. Wil e
corrmmspa@a&alﬁlqalbeﬁféfs%w arylsegtscﬁf @Qt"’él%y%’(e RIMOFe QERe; Bu, Fe,

Ni, Z’ﬁazp ﬁﬁ 8”&@ b gﬂﬂal}( 1‘10%?2{11?(3%%@&%&?&5%15 &SY‘Qferably

one Gﬂﬁl@hxﬁimp@msrdrfeeoﬁn@ﬁ@ﬁéﬁ*aclatyihwtalmﬁdw oPgsferred supperts
enbodi ment the catal yst cogtprl ses catal ytical]

for Epreoptaining pefahtsts eﬁmp:@safr RﬁTlﬁ‘b‘ﬁE‘YofUﬁefuy ¢atalysts and
thelplh)red: ?tl&rl ’aré_rm Wn M 1ﬂ[ﬁgg#§v8 it v{f]dﬁclh co%p @9 h?ay be

materral, prefera one ris s one
fouﬁm i leRafrpfl €, aﬁtIOJSy PaetMbs. 0%568:663&4@663 B64; M1,
for Co containing catalysts conprise Ti t ani a,
4,626P72 canhr.945,648f ul catal ysts and their preparation
are known and | ustrat | ve, but nonlimting exanples
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der15eé4§a}5 4ho B2 Qlax/sr @Si fasd Froa® aVferal b, W@ﬁéﬁnﬁ%@ﬂl oil, non-

fromvhi ch the base st ock(s) is/are derived may al so
petzbbemn;/\m omhezvmtyra‘l seurde; ospavialdy alackiwax, mar{3 FLmeatgrial,
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initial boiling point in the range of from 650-750°F and preferably continuously
boils up to an end point of at least 1050°F. A narrower cut waxy feed may also
be used during the isodewaxing. A portion of the n-paraffin waxy feed is con-
verted to lower boiling isoparaffinic material. Hence, there must be sufficient
heavy n-paraffin material to yield an isoparaffin containing isodewaxate boiling
in the lube oil range. If catalytic dewaxing is also practiced after isodewaxing; .
some of the isodewaxate will also be hydrocracked to lower boiling material
during the conventional catalytic dewaxing. Hence, it is preferred that the end
boiling point of the waxy feed be above 1050°F (1050°F+).

[027] When a boiling range is quoted herein it defines the lower and/or upper
distillation temperature used to separate the fraction. Unless specifically stated

(for example, by specifying that the fraction boils continuously or constitutes the



preferably F-T material, referred to as F-T wax. F-T
wax preferably has an initial boiling point in the
wo amg®eoaps from 650- 750 OF and preferably contiPCDUS1097/014337
boils up to an end point of at |east 10500F. A
narrower cut waxy feed may al so be used during the
i sodewaxi ng. A portion of the n-paraffin waxy feed is
con verted to |lower boiling isoparaffmc material.
Hence, there nust be sufficient heavy n-paraffin
material to yield an isoparal3-n containing
i sodewaxate boiling in the [ube oil range. If
catal ytic dewaxing is also practiced after
entirs mai@@nha gpecifxationaff a bailingadegadatenot tdquitesanybmaterial at

the SHRoADIE DR Do et TARPR Y cEis MR botling outside
thaﬁfa‘ﬁg°.”ed that the end boiling point of the waxy feed

e apbove 10500F (1050F+). [027] Wen a boiling range
is quoted herein it defines the |ower and/or upper
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negtﬁglble amounts of sulfur and nitrogen compounds (e.g., less than 1 wppm of

4]

each), with less than 2,000 wppm, preferably less than 1,000 wppm and more
preferably less than 500 wppm of oxygen, in the form of oxygenates. Waxy
feeds having these properties and useful in the process of the invention have
been made using a slurry F-T process with a catalyst having a catalytic cobalt

component, as previously indicated.

[029] The process of making the lubricant oil base stocks from waxy stocks,
e.g., slack wax or F-T wax, may be characterized as a hydrodewaxing process.
If slack waxes are used as the feed, they may need to be subjected to a
preliminary hydrotreating step under conditions already well known to those
skilled in the art to reduce (to levels that would effectively avoid catalyst

poisoning or deactivation) or to remove sulfur- and nitrogen-containing



distillation or other separation techniques. The waxy
feed also typically conprises nore than 90% generally
wOoreee/00a2h 95% and preferably nore than 98 w 9%CT/US2007/014337
par af fi ni ¢ hydrocarbons, nost of which are nornal
paraffins. It has negligible anbunts of sulfur and
nitrogen conpounds (e.g., less than 1lwppm of each),
with less than 2,000 wopm preferably | ess than 1, 000
wppm and nore preferably | ess than 500 wpopm of oxygen,
in the formof oxygenates. -M8xy feeds having these
properties and useful in the process of the invention
have been made .using a slurry F-T process with a
compiualdy sthibhwiag daothetveisy tdeactivdtelthe hpdrisemerizaton/
previ oysly indicated. 29] The procegss.of making the
hydredewwadng Céﬁlyft}&éSégéfléE:‘B%e ‘%‘ﬁﬁ(ﬁgﬁy ig?rﬂ? Reaxeg aie %Seci such
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ewaxl ng proces waxes are used as the

havé eatly trabeyummantsness thankebomit B Dqyinedort moae pysicalty bessjthan
hydrotreating step under conditions, already Il known

abou%S PRes to B)) Of sulipn of pidrogen qampynpd gonteyt | Yernipme

hydié@dé )fig% %8{%&& 4P G Fakdd Al Sﬂengﬁgzigﬁh '*emdval of oxygenates

I
eactirvarion)”or to renmove suffur-
whilé dthegemaybdn@ifnifhgawrygenaies Weathend UT'he biydesdaveaxing
deactivate the hydroi sonerjzation/, h q(irodevvaxi ng .

progess anaxs be gepdustsdquss afinenbinatigp of P%l YSts, Q5 QYer4 gingle

d, : W] [ & i o
cotff 87 CNRBRACh PR or B AR obbul D30T R ubEfit 500°C at
predsupsseraagingfrond bbsst 50tGito 20,000 kKFG. gPinis processrmay be operated

ically |less than about, 5 ppmto nil) of sulf

. .typ r or
in th¢ presgase ebhydingene apd dydroganrartipl pgeéﬁ%rqwa%ﬂgwai phgut
: t - T.: i
60038\ O0P, “FE rdd BEES dFERenRRE hy droRHbER TG0 (hydrogen
circul2 Rinie). ty pleallyyeingedremiaboupl 0 ¢e $S00my1.heé (661td USLE6D
over a conbination of cat alésts, or qQver a sin

) ) e
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[030] 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, such as 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.

[031] Other isomerization catalysts and processes for hydrocracking/
hydroisomerizing/isodewaxing GTL materials and/or waxy materials to base
stock or base oil are described, for example, in U.S. 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;



in the presence of hydrogen, and hydrogen parti al
pressures range from about 600 to 6000 kPa. The ratio
wo@Rookgpaexien to the hydrocarbon feedstock (hydrones2007/014337
circulation rate) typically range fromabout 10 to
3500 n.1.1."1 (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. [030]
Fol | owi ng any needed hydrodeni trogenati on or
hydr odesul furi zation, the hyldroprocessing used for the
production of base stocks from such waxy feeds may use
an anor phous hydrocracki ng/ hydroi someri zati on

6,375830;y 6133259041 651 03,090 61025, 30526408663 Q15 H096,940; 6,620,312;

6.6 TR B3 6% %X@%@,ggbggéggs @%tf%sn-i?gﬁﬁlgé 1923,588;

5,1:}? kb 68an i '89‘?%7% WP 0824558 gt?f);BB”# 8552 Mg (B1), EP 0532118

dr dcr acki ng/ hydroi soneri z n catalyst, era
B1y EEOLSBVBI:S (Btl),l BB10583836 (B HEP 0666894 (zBa),cEP 0668342 B1),
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desiBRBiUGS, Pat9Bs58 59451 12584 543672306, 046FA0) 18,4760,
0324528 %@§ 33410 (B), EP 05321 18 (B). EP
E 74:EFm

6,1Q5589%1 6 393683082), EP 0666894 (B2), EP
0668342 (Bl), EP 0776959 (A3), WD 97/031693 (Al ),

g T R )

feecfé,ltcbéksSdie RRbRY Satdly4ts) sd as ZSK0, ZRNVI-11 44938, ZSM-35,
390, 359; WD 99/ 45085 and WD 99/20720. Part i cuI arly

ZSM&%r@‘ﬁi\’k3§;ZSb’§-§és offretitge ferricpide) Zeplite befge gpolite 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. In one embodiment, conversion of the waxy
feedstock may be conducted over a combination of Pt/zeolite beta and Pt/ZSM-

23 catalysts in the presence of hydrogen.

[033] In another embodiment, hydroisomerization/hydrodewaxing is carried
out over a single catalyst, such as PYZSM-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



Pat ent Applications 464546 and 464547. Processes using
F-T wax feeds are described in U S. Pat. Nos.

W@ 289402472, 4,943,672; 6,046,940; 6,475,960; 6PADBSIIDY14337
6, 332,974; and 6, 375,830. [032] Hydrocarbon conversion
catal ysts useful to hydroi sonerize waxy feedstocks are
zeolite catal ysts, such as ZSM5, ZSM1 1, ZSM 23,

ZSM 35, ZSMt 12, ZSM 38, ZSM 48, offretite,
ferrierite, zeolite beta, zeolite theta, and zeolite
al pha, as disclosed in USP-43906, 350. These catal ysts
are used in conbination wwth Goup VIIl netals, in
particul ar palladiumor platinum The Goup VIII
ZSM=t§lis thahydwisomeripatien of thawaxy feedstock egmiams yhe peed
by cqnventi onal techniques, such i op _exchange. In
for %%lyes GUFRE AEPAralG (Ve Igg S(S‘Fp’t%’élafﬁé’{ ef@éigst ogk may
be conducted over a conbi nation of Pt/zeolite beta and
[03@0{3%%%?%8 g%\hhgdrﬂxz%%%egrn ?rJelfn%?n r%e%%ﬁpﬁleayq;e g@’c‘é)'h?ﬂ?sﬂred using
eithéxyerelli kvl sdlichoor bytdlyaitedewaxigg processes add @itheo viss entire
singl e catal yst, such as Pt/ZSM 35. | n yet_ another
hydeaisemperateor the 650400 Faclzaction mayrheideyaredzdspgnding on the

ince L o GRG0 PR GuppiL b S| fFhl rom
the Biighge boiliig\matdriglqiorito the \devasdng.ubeolvehy dewaxringo the

base oil products may be obtajned. Catalyst ZSM 48 is
hydrpisemeraig may bepontagiesi with chriled sebvests sueh ay agtong, methyl
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separate dewaxing step, and is _preferred. [034] A
the highgr aour Rl Magrial apa Wikehsolikwdich rtfiepseparated from the
solv@ﬁf—%BRJ{a'iﬁilﬁgquﬂé oM SLE e WIS bs %qw.?t%ﬁiﬁlev% faffinate is
catal'yti ¢ &ewaxi ng processes and elther the entire

typibally Gingheeckilled ¢ stiaelSUrfao0 khilleratd remov@ynde wax solids.
dewaxed, depending on the intended use of the

Lovesmleggdarweaghtdpidipcgrbensntuch; gs propane arealyseased for dewax-
ing, If %i%hetﬂe fhrya{%isomerate is mixed with liquid 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.



the higher boiling material prior to the dewaxing. In
sol vent dewaxi ng, the hydroi sonerate may be cont act ed
wowaos/oehes | ed sol vents such as acetone, nethyl P€r/ng1007/014337
ketone (MEK), nethyl isobutyl ketone (M BK), m xtures
of MEK/ M BK, or m xtures of MEK/toluene and the |iKke,
and further chilled to precipitate out the higher pour
point material as a waxy solid which is then separated
fromthe solvent-containing | ube oil fraction which is
the raffinate. The raffinatdbi~s typically further
chilled in scraped surface chillers to renove nore wax
solids. Low nol ecul ar wei ght hydrocarbons, such as
propane, are also used for dewax ing, in which the
[033]y dA@iySdsmading datalsbeeHichi will teduicedhp popapeintaofl tha sty deo-
. portion of which is flashed off t? chill do t he
isomgrataard prefarably sheseawhish prowids e lange Yigld offibe pikbase stock
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fractionated to produce the preferred base stocks_,
beem demanstnatedhas psafubfar dewaxing patrolguip alefractiorspng include,
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fraction fractionated into two or nore base stocks.
fluiden shurry dadoflpieal deweaxing condigionstineluge ajfempsaature in the

ran i 6P B B 5 B0 ET4 Bfshife 0408 bl 51 GO 0ot
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the pour point of the hydroisonerate and preferably .
0.2-2Hds Eharderraxing s bwieallyaeepdugted tp epnyarbaognerahan 40 wite

andfﬁ;gf%algfyg%tbrg&g 2?‘%‘&??3’2"%&:9?&1@% %froqgoﬁéxea% h;bﬁ%ean initial
boiling point in the range of 650-750°F to material boiling below its initial

boiling point.

[036] GTL base stock(s), and isodewaxed wax-derived base stock(s), have a
beneficial kinematic viscosity advantage over conventional Group II and Group
I11 base stocks and base oils, and so may be very advantageously used with the
instant invention. Such GTL base stocks have kinematic viscosities up to about
20-50 mm?/s at 100°C, whereas by comparison 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, compared to

the more limited kinematic viscosity range of conventional Group II and Group



si eves whi ch, when conbined with at | east one
catal ytic netal conponent, have been denonstrated as

was@B0b242r dewaxi ng petroleumoil fracti ons apdr/us2007/014337
include, for exanple, ferrierite, nordenite, ZSM5,
ZSM I |, ZSM 23, ZSM 35, ZSM 22 al so known as theta
one or TON, and the silicoal um nophosphates known as
SAPO s. A dewaxi ng catal yst which has been found to be
unexpectedly particularly effective conprises a noble
metal , preferably Pt, conposited with H nordenite. The
dewaxi ng may be acconplished with the catalyst in a
fixed, fluid or slurry bed. Typical dewaxing

II1 easeditdélnean provide additionpbberdaficial advantagesngdoomulatong
about 400- 6Q00F, a pressure of 500-900,psig, H2 treat

lubsigart compesaons; aecasemesior he MERRLARYGUYr eact or s and
LHSV of 0.1-10, preferably 0.2-2.0. The dewaxing is
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Such GIL base stocks have ki nematic viscosities up to

about 20-50 mmR2/s at 1000C, whereas by conparison
[039p M@y bainoe @fithéde Wwase ferid derbwadl basesstcks derived from GTL
viscosities, up to about 15 nmR/s at,_1000C, and
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[040br rihiespreferred brsestorks degpved fHoom §He enatarialy ansl/enfom waxy

ese vent i

feedls &re crﬁaréc Crized 39 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.

[041] " The lubricating composition of the invention comprises a major amount
of lubricating base o0il, the lubricating base oil being obtained from one or
several base stocks. Typically, the lubricating composition contains from 50 to
99.95 wt%, preferably from 60 to 99.95 wt%, conveniently from 75 to 99.95
wt% base oil, the balance being used by the practitioner for additives, to suit the

requirements of the finished lubricant.

[042] The GTL base stock and/or wax isodewaxate, preferably GTL base
stocks obtained from F-T wax, more preferably GTL base stocks obtained by the
isodewaxing of F-T wax, can constitute from 5 to 100 wt%, preferably 40 to 100
wit%, more preferably 70 to 100 wt% by weight of the total of the base oil, the



[037] In the present invention the one or nore

i sodewaxat e base stock(s), the GIL base stock(s), or
wWOorRooBMeRes t her eof , preferably GIL base st ock(sPCTES2007/014337

constitute all or part of the base oil. [038] One or

nore of the wax isodewaxate base stocks can be used as

such or in conbination with the GIL base stock(s).

[039] One or nore of these waxy feed derived base

stocks, derived from GIL materials and/or other waxy

feed materials can sinmlarly8e used as such or

further in conbination with other base stocks of

mneral oil origin, natural oils and/or with synthetic
amda engplbyed poiy leThe thegiractitichdraneespansedodbe reguirements of

ro materials and/or fromwaxy feeds are
the 5%%5?5@@\?#12%- as havi ng predominantly paraffinic
conpositions and are further characterized as having
i g vel. - ni I - ni .
(043) PABEIHPA ST TN py AT b el uodt ] B ok i

one \Wdh§risig pard ffint© h9drodabdil cdmpohemtsiifiaihidl the extent of

conposi tiron of the invention conprises a major_anount
brangthing,is mgesurgd hystheqercentage pfipathyl hydropgae (Bl and the

I tai fro n [ e 0
proXiSAiRY of BhaH ik 4 gilte d by 35K BBiontane o R e methylene
carbhstwhi2h. 428 fotidor ficet @atiung refVedtrém £Pe9d gréip or branch
conveni ent | % from75 to 99.9

(CHzaz dhcae surh ghats 6 %&rotﬁ{&hg 61)\'\"?;’{‘!’52 ;23 (8%';3’1;@%65@% & 4) <45
s oy S LU Bmph g A e

preferably GIL base stocks obtained fromF-T wax, nore

[04@; ek ahbieried-GIaSBas 648 caP baifiAHcPYhirattarREEWartcBkary,

. F- T wax, can constitute from5 to 100 wt %
as hpvifgelead tham. 1t wi%Gaomalic hysirecarbeherlass than(2Q wppddnitrogen

col e b Do 0B 586 BB oo
poift BT 1e8HHHETRAES pRifeidby 1ds8tBAE BN d Sieférred BI > 25.4 and
(CH, > 4) < 22.5. They have a nominal boiling point of 370°C", on average they
average fewer than 10 hexyl or longer branches per 100 carbon atoms and on
average have more than 16 methyl branches per 100 carbon 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.

[045] The preferred GTL base stock is also characterized as comprising a
mixture of branched paraffins characterized in that the base stock contains at
least 90% of a mixture of branched paraffins, wherein said branched paraffins
are paraffins having a carbon chain length of about Cyp to about C,4, 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.



[043] A preferred GIL |iquid hydrocarbon conposition
used as base stock is one conprising paraffinic
why@soerehon conmponents in which the extent ofPCT/US2007/014337

branchi ng, as neasured by the percentage of nethyl
hydrogens (Bl), and the proximty of branching, as
nmeasured by the percentage of recurring nethyl ene
carbons which are four or nore carbons renoved from an
end group or branch (CH2 > 4), are such that: (a)
Bl -0.5(CH2 > 4) >15; and (b)19BI +0.85(CH2 > 4) <45 as
nmeasured over said |liquid hydrocarbon conposition as a
whol e. [044] The preferred GIL base stock can be

[046]ur Ixhthe atkmmthb&naneﬂmg Indesd B} BxanchinghBraxigitye@SH; > 4),

% ar dr ocar | ess than 20 wppm
and r?‘? Gg"é ‘\&A%‘?fieéﬁ fpae F‘%?@ll?‘ﬂﬁn 20 wppm

sul fur contalnlng conpounds a pour point of |ess than

Brandiifig JRdEt erably I ess than -30C, a preferred Bl > 25.4
and 5CFI2 > 4) < 22.5. They have a nom nal boiling
[04 °' ﬁi@?&”l Eolﬁ %%ﬁm %g%ct%ﬁrn@%%t ifitf'o tJ‘BPuﬂé} 360

onger anc carbon atons and
MH@\MENBJG %pbﬁb‘@nﬁtﬂr&lsiri@ mo%scﬂatxbnh iDCDChesTM& is1hO mtemal

chegars oA ﬁ&%@%ﬁwﬁ‘&%‘aﬁé SoivEBb8Ney A bisYEaa T3cod
0%G :
SP e%ﬁ% r epr esen rtﬁ ‘?;giﬁh ﬁdtwfe 1ﬁ¥n%@§PgW %%%f %1526900

(1 O.@'ﬁé)@ pu(delay ?%@of 30%512th&1€ ispatleastrfece fatles s ¢ongest

stock is al so characterized as conprising a m xture of
hy dpogencinin-lpticefrelaxationdime (&), 20d 129 scaas te kesurggood
ck cont ns at |east 90% of a m xture of branched

S‘g“ﬁ‘i?%'frﬂ‘??sra Wherein sai d branched paraffins are

paraffins having a carbon chal n |l ength of about C2oto

[04%% gi‘f %tgﬁxg t)fpaesrgi‘b derhag a\ﬁ@% it 25 1D RH o RIE deBigiRoUt

I'ng range of a OOF to abcout "10500F,
and woer-gipiailydRogasshen apsnafi iriigsgontain up to four

al kyl bran es and wherein the free carbon index of
said Br ﬁ&mnﬁmdapgmﬁsowl%ﬁnm@aglwrhmss [046] In

Lne SRS 1 b BB 29 58826 dhd o BERRN Bhromatic 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 CH; methyl hydrogens.

[049] 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)

[050] A 90.5 MHz’CMR single pulse and 135 Distortionless Enhancement by
Polarization Transfer (DEPT) NMR spectra are obtained on a Brucker 360
MHzAMX spectrometer using 10% solutions in CDCl;. TMS is the internal
chemical shift reference. CDCIl; solvent gives a triplet located at 77.23 ppm in

the '3C spectrum. All single pulse spectra are obtained under quantitative



and Free Carbon Index (FCl) are determ ned as foll ows:

Branchi ng I ndex [047] A 359.88 MHz 1H sol ution NWVR
WGEp@sne4r3 i s obt ai ned on a Bruker 360 MHz AMX PCT/US2007/014337

spectrometer using 10% solutions in CDA 3. TM5- is the

internal chem cal shift reference. CDClI3 sol vent gives

a peak |ocated at 7.28. Al spectra are obtained under

guantitative conditions using 90 degree pulse (10.9

nms), a pulse delay tinme of 30 s, which is at |east

five times the | ongest hydré’é’e‘n spin-lattice

relaxation tinme (Ti), and 120 scans to ensure good

signal -to-noise ratios. [048] H atomtypes are defined
condﬁilﬁfsdlsiil@ 46 delgeed phlsesM( 618 },rsa,ga pntse del@dy 6o pb6o s, which is at

hydrogens on aromatic rings; ppm hyd @ﬁ ens on

leasp fiaitimes the longest Gwon épm-bt&%m%%@wyrlme 19garFare
confle VBRI A0 kgl B Lt ¥ i Bl

rati®s faaldl WAL TZH 6rpidivh eleeotiplinggens; 1. 05-0.5 ppm
paraffinic CH3 nethyl hydrogens. [049] The branching
index (Bl) is calculated as the ratio in percent of

[05HonBdezq latamtppes CHay €bgend GH areédendifipd Gpmothe 135 DEPT

3¢ NV, BRParipenh  Agnalor 55 Teppancein Al 4R, SRR AL =29.8
ot
pprf&|  guc €t lw]ﬂl%@nt @%%IE%WP Séa8bAs KHisie a?enﬁ)u}%'i more

t1onl ess Enhance ar| zation Transfer
rempRER romMR apkgtoup ca'rlfranbh &ChE0> 4. ThBrtypésof BBMches are

detqrrinpg brReLPHATArHN o 51 GIAeTpel Sith dar fheapy1 cafbon at
the 8R4 btthe BEURD & ﬁlé'n'?étﬁ&lérféc&frﬁgn ne Fémo¥eBARdMthe methyl on
the branch.

[052] 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 5
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 methyl 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;

c. measure the area between 29.9 ppm and 29.6 ppm in the sample; and



the 13C spectrum All single pulse spectra are
obt ai ned under quantitativeconditions using 45 degree
w@ioses4t6. 3 ns), a pulse delay tinme of 60 s, BI/UB200B014337
at least five tines the | ongest carbon spin-lattice
relaxation time (Ti), to ensure conplete relaxation of
the sanple, 200 scans to ensure good signal -to-noise
rati os, and WALTZ- 16 proton decoupling. [051] The C
atomtypes CH3, CH2, and CH are identified fromthe
135 DEPT 13C NMR experi nment21A maj or CH2 resonance in
all 13C NWR spectra at "29.8 ppmis due to equival ent
recurring methyl ene carbons which are four or nore

renmoved froman end group or branch (CH2
t fpedivisic by Hirwiasial aredates Gar bRy To43 steP R t%’th'ﬁq

the 13C chemi cal shifts for the nethyl carbon at the
[053indBodndHing neasuhements vanrtet parifemecd nsipgranynoyrigrolzagsform

romthe methyl on_the., b h F Ca .I'nd
NME e oo P ro Sl b SR DL RS
spedtforiel®® ?1?%{% ﬁfmééh%t F“T‘U’F oPEr&AER ORSall Bask, after verification

I Sopara at are ocat ed " at east 5 car bons froma
by Mass1Bpedtrametryn Ui or Andﬁwﬁbasrwythat aromatyd carbohsiwere

absqrc}%gtr}]%l sﬁ'gﬁwhg rr\'é(gggrnwetachyq sp%r%?p%ﬂqaré{»ﬁ%g%% al?out 0-80
ppnf 94.PP0RS {(ERMRINSHaf)S S tBhs 612503 FLkRtby TR

ne car ese carbons appe
chidreforee 129e: epmmedrbjf Qﬁd&g@mpﬂsdsl@lbwdntby a 03B sec
spectrym They are neasured asf | ows: | cu
acqw@l%témg neOdsh e RURRBIZE Son B! ﬁHPéetﬂnégty 3t e é proton

dec§g¢Q+ W88y br @I&Fﬁ%'m%e%die b’{/ Bn%yfté tifd &mlta@i%ﬁtﬁxﬁgaand

ubrlcatlng terirals sinply dividing the
on durirradquisitiving Hfotal experimantptimesirangsd firon{ § he8( nvimutics. The

ight of CH2); b. d d he .t ot al ban- 13 . L
DEFf el AP T seaat ot PregarmisiGng ogronih < Bifsedye dysqripsions
wiﬂ?}?nﬁalg ﬁ?ﬁ%lgﬁg dBSRRI il REWPArEeh Br Brak&béritihAg nanuals.

[054] DEPT is Distortionless 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 CH3 are up,
then quaternaries and CH, are down. The sequences are useful in that every
branch methyl should have a corresponding CH. And the methyls are clearly
identified by chemical shift and phase. The branching properties 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).



per carbon in the sanple; c. nmeasure the area between
29.9 ppmand 29.6 ppmin the sanple; andd. divide by
wo b@sios4eyr al area per carbon fromstep b. to PUI/EEIN07/014337
FCl. [053] Branching neasurenents can be perforned
usi ng any Fourier Transform NVR spectroneter.
Preferably, the neasurenents are perforned using a
spectroneter having a magnet of 7.0T or greater. In
all cases, after verification by Mass Spectronetry, W
or an NMR survey that aromat¥c carbons were absent,
the spectral width was [imted to the saturated carbon
regi on, about 0-80 ppmvs. TMS (tetranethyl sil ane).
[055ol Lﬁ}mnbaswfstaaesz&qobamestockwdquhfrom symthesigedr m dl

wer e ex0| b 5.degrees pul ses f
hy e 0T FIOMPIG AOTEMASGAGERRY SYRET FD SYAS S P RS &1
Flsdg@f-%bgé/h %&g h}gﬁ’ﬁceﬁﬁeﬁ%sg SERURABE oPASW IRARFD Qﬁfﬁm and
uring a 10 séc ay prior to the excitation pulse
phospitbras conteémg Thegeisa mowemeéidtahory pegmad rguipmest manu-

ranged fr. 11-80 m nute T DEPT . a PT sequences
Factiygng and il ETRE Kbt RisegomPIaed Dls o1 GHet M eruneLy

redd&eﬁ@u‘?ﬁﬁ‘oﬁul?ﬁléﬂ akhana éﬁﬁ%ﬁ?bﬁﬁ%dn@eﬁtt’t@ ™8&t ARr Yicreasingly

Bruker operati ng nmanu I's Distortionless
restfiotive cemnhmentHakgulatians.o SuChanilst knOWDEEBTIOWJSAPhOﬂS would

RETORTHE SHE T  Nn
1n1t1§9§lli’l?ﬁ‘1sa19&‘ P}i Sidrls lén?tgg\?\.ﬁ Fﬁcﬁjﬂa@@ dioeki3 natﬁ‘s‘%d%ﬁs%%lls

egrees ou phase APT 1s Attached Proton
can bedbrmhulated vitls thfl tatelyticamsiaxoddre slditive dwt:losbd(ﬂdrancteplac-

ing G jsohbadt i51be Reeslafors pONHAYC By SDME KRBy Hithio-

pho%%fgf%g%sﬁ' f%?ﬁelﬂgzy gﬂ sidgcHihetAR Qn' Shper&blbHiSmiite

em cal shift anhd phase. The
amdumas cEveg iptiepemdiemgoddditiet os additévearinchided nmthe formyulation

coniyFulth apt/Cr PBOSRINIIS e Fesuiipas Aplated oy Mol HegRyrer or

ajgpnot made for n-paraffins or

low

[056] As indicated, the base oil of the compositions of the invention may
contain from 0 wt% up to about 95 wi% of a Group IV base stock, i.e., a
polyalphaolefin or PAO. The preferred PAOs are those prepared from Cg to Cy2

mono olefins.

[057) The compositions of the invention also include a pour point depressant

consisting of a polyol ester represented by Formula I

CH,OH
!
Y-C—X
|
CH,OC R,
I

o : I



cycl oparaffins, which may be present in the oil

sanples in varying anounts. The cycl oparaffins content
w0 g00smexzes ed using Field |onization Mass SpectPORUSY7/014337

(FI'MS).[055] GIL base stocks and base stocks derived

from synt hesi zed hydrocarbons, for exanple, isodewaxed

waxy synthesi zed hydrocarbon, e.g., Fischer-Tropsch

waxy hydrocarbon base stocks are of |ow or zero sul fur

and phosphorus content. There is a novenent anmong

ori gi nal equi pment manu fact¥drers and oil formulators

to produce fornulated oils of ever increasingly

reduced sul fur, sulfated ash and phosphorus content to
whereiat x ev@H onﬁiﬁgﬁHn yly H, €33 CHz¢&Hpnen EblpHs and R) is an

regul ations. Such oils, known as | ow SAP oils, would
aliphatiy hydradsebylksgrosp heevdrg Siose RBowh] & ko ahewsl gatbon atoms.

i nherently, are of low or zero initial sulfur and
108 | < 2 BE ol S e BT Eh P Dol SHPRTERED AT adg ol
sucﬁﬁgi gweé%op' 'tﬁﬁ{e‘?ﬁgguﬂtﬁ%@ﬁhé‘ ah@h! fi‘i-tEDgh?Hrdéé@HetB%)t etRhne with

eret6fore e such Zl nC

a fatty alckd.| Eitarhpleshofsuids m)cltpteemtmmmlcynenghmy,edleoamow
st0| chi ne 4ﬁ“ c or suP@r st Qi chiametric armglglaﬁ
dodeganqig, ‘%?Qoéﬁald?qt ECHOIG AN B TISHE B S ﬁﬂc

isost&dr e |a?£dtﬁ? il ﬁn@l%ié atd ﬁﬂglleﬁ'ic Rbyagphorus the
resufting fofmulated oils will [ ower or | ow SAP.

[056] As indicated, the base 0|I of t he conpositions
[059F t heaipaviailadly prefereanésaemof Formolaik %6 is H.tx0issOBLian®dR ] is
wt % of a Goup IV base stock, i.e., a polyal phaol efin
an adiphBfi© grohp qfrléf earbed aRAGs. are t hose prepared from Cg
to § 2 nono olefins. [057] The conpositions of the
invention also include a pour point depressant

[06Q)nsilbeiampowt of miwbq:st@rswﬁulr iaghedereridgonis whgrpage of
fronTab3ut 0.05 wt% to about 5 wt% and preferably from about 0.3 wt% to

about 0.7 wt% based on the total weight of the lubricating composition.

[061] The compositions of the invention may include one or more lubricant
additives, such as, dispersants, detergents, antioxidants, antiwear agents,

viscosity index improvers, friction modifiers and defoamants.

{062] Dispersants useful in this invention are borated and non-borated
nitrogen-containing compounds that are oil soluble salts, amides, imides and
esters made from high molecular weight mono and di-carboxylic acids and
various amines. Preferred dispersants are the reaction product of acid anhydrides
of polyolefins having an average molecular weight in the range from about 800
to about 3000, such as isobutenyl succinic anhydride with an alkbxyl or alkylene
polyamine, such as tetracthylenepentamine. The borated dispersants contain
boron in an amount from about 0.5 to 5.0 wt% based on dispersants. Dispersants,

borated and/or non-borated or mixture thereof, are used generally in amounts



Il Y- C- x ICHOC Rwherein x = OH or CH2OH, y H,

CH3, CH3CH2, or CH2OH, and R\ is an aliphatic
why@soeaeHyl group having from about 16 to aboR€T/BS2007/014337

carbon atons. [058] The polyol esters typically are

made by the esterification of a polyol such as

gl ycerol, trinethylol propane and 1,1, 1-tris

(hydroxymethyl) ethane with a fatty acid. Exanpl es of

aci ds include octanoi c, nonenoic, decanoic,

dodecanoi ¢, undecanoi c, isot3 decanoic, lauric,

myristic, palmtic, stearic, isostearic, arachidic,

oleic, linoleic and Iinolenic acids. [059] In a
fromaiboiit 015td gbqutellewt ¥dbasetlam i thtal meight of the libkicating oil

is Odand R is an aliphatic group of 17 carbon atons.
COMPASHIOhe anount of pol yol ester useful in the

invention is in the range of fron1about 0. 05 wt % to

06 s AR S AR L i

oveflsa¥ea@ $hétadthal {éfﬂallcxﬁhg rﬁ@gfmﬁhml acml&hefhl&dw galt$ wﬁpétroleum
may i ncl ude one or nore | ubricant addltlves such

naphihapie seidsspetgelenm swifenicaeids allad heazens sulfanic acids, alkyl
o BB R BT TS O PR i

are Y Rirh AN verbasad eslcamil ob enadieshim dalicylates, phenates and/or
nitr ogen cont ai ni ng conpounds that are oil soluble
mixduresdhergof dostergents @ge uped genaxply ﬂaé@qurﬁﬁffmr@ HlbOUt 0.5to

abo\rlﬁgkevst u)é 2s asdf 8?&1 er i e%mt f tﬁ@rlﬁ)%%qﬂrg% %ﬁl}%@%

mn I'spersan Se R eaction
product of acid anhydrldes of pol yol efins haV|ng an

[068) €T #XAniPLE6H b@ﬁaﬂﬁlaﬂﬁbxidmﬁmrerma@réd SHRaNe WucRQR 2,6-di-
to about "3000, such as isobutenyl succinic anhydri de
tertvidutilpdenal, kbeky imethy kineybie (2,6-di-tert-butylphenol) 2,6-di-tert-butyl-p-
cresol and the like, amine antioxidants such as alkylated naphthylamines,
alkylated diphenylamines and the like and mixtures thereof. Antioxidants are
used generally in amounts from about 0.01 to about 5 wit% based on the total

weight of the lubricating oil composition.

[065] Anti-wear agents generally are oil-soluble zinc dihydrocarbyldithio-
phosphates having at least a total of 5 carbon atoms, the alkyl group being
preferably C,-Cg that is primary, secondary, branched or linear. There are
typically present in amounts of from about 0.01 to 5 wt%, preferably 0.4 to 1.5

wit% based on total weight of the lubricating oil composition.

[066] Suitable conventional viscosity index (VI) improvers are the olefin
polymers such as polybutene, ethylene-propylene copolymers, hydrogenated
polymers and copolymers and terpolymers of styrene with isoprene and/or
butadiene, A-B block copolymer such as those made by polymerization of dienes
such as butadiene and/or isoprene with vinyl aromatics such as styrene known as

Shell Vis (star polymers), polymers of alkyl acrylates or alkyl methacrylates,



pol yam ne, such as tetraethyl enepentam ne. The borat ed

di spersants contain boron in an anount from about 0.5
W@ 2008/0@42%8 % based on di spersants. Di spersants,PODUS106T014337

and/ or non-borated or mxture thereof, are used

generally in amountsfrom about 0.5 to about 10 w %

based on the total weight of the lubricating oil

conposition. [063] Detergents useful in the

formul ati ons include the normal, basic or overbased

metal, that is calcium magsiumand the |ike, salts

of petrol eum napht henic acids, petroleum sul fonic

aci ds, al kyl benzene sul fonic acids, alkyl phenols,
copalymemsrofalkykngthecnilates ovith Yoy iyl pytrdidpngsirgiimethglamino-

referreq detergents are the nor or _overbased .

allcflear RO R YT s DL e BRI G ath an active
mofibe §h b RIRIE anRgHEUE M B8y bE e KRl il an
alcdhutl @ir anedlghlene fpal yeming styrabe-mgaleid andyrdpinks polymerf o4

reacg)fé@ %lﬂg :csﬂcgg}e%ui : gtl,ngg%n%r;éf {i\i_edlglgéjq%rqg ﬁgifl}nchzeﬁrsfpcltg used in
am(gfﬁé? gll(ﬁﬂ %bmfﬁ %‘Hﬁﬁttlg{M%Lﬁa\élﬂ:@ lBENBLal weight of the lubricating

I-tert a'ty -pcresol and the Tike, amne
oil eompositidanThe smodunts aldokddpemdcomtehddsitedvisessity
ai:é%l,at ed di phenyl am nes and the |ike and m xtures
SPeEHISAHEPS. Anti oxi dants are used generally in amounts
fromabout 0.01 to about 5 wt % based on the total

[062ﬁ' gﬁic?ifontrﬁgditﬁé?g LE2hh B9 1k ind é(?l'ngﬁse [n%sl?l)denum
-Aht i -wear ‘agent's geneéralty are oll-soluble Zin
dithldbdurBamaessh ol bemphcipinetenplaxen gnd indlgbdénwmt ditteb-

of 5 carbon atons, the alkyl,g;oup bei ng, preferably .
phosphatgs ; Bxamples ofi malypdesapbdidbiogarhamates irclyde Gerfewrdialkyl

-1 i | . . tq:
or | SoEal Bl 8. of ALERER i, AERHEhEs Fuch BTHBISH diamy),
diai91-di-(eitgyther$ 1)} Oitahmtr diodsyl radaity clohpesl ditliocaftaatite.
Sui tabl e conventional viscosity index (VI)_ inprovers
Thexpmountobmelybdamny Mhsowbﬁnaé(wryﬁmténéhe oil, ranges from

aboft B)dSet%eébDoru? Hy\lzv%eba{:sgﬁ %lrytg?aﬁ%eigﬁg of gﬁﬂ%apt‘ﬂ)g oil composition.

The molybdenum content can range from about 20 to about 500 ppm, most

preferably from about 50 to about 120 ppm.

[068] Defoamants, typically silicone compounds such as polydimethyl-
siloxane polymers 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 wt% and often less than 0.2

wt% based on total weight of lubricating composition.

EXAMPLES

[069] The invention is further illustrated by the following examples in which
the low temperature properties of various lubrication compositions were
determined and given in the tables herein. In the tables, the pour point is that
measured by ASTM D 97, the MRV or Mini-Rotary Viscosity is that measured



pol ymers and copol ynmers and terpolyners of styrene
W th isoprene and/ or butadi ene, A-B bl ock copol yner
WG owR/0a23 hose made by pol ynerization of di eneBCEHUSINOABI4337

but adi ene and/ or isoprene with vinyl aromatics such as
styrene known as Shell Vis (star polyners), polyners
of al kyl acrylates or al kyl nethacryl ates, copol yners
of al kyl methacrylates with N-vinyl pyrrolidone or
di met hyl am noal kyl nethacryl ate, post grafted polyners
of ethyl ene-propyl ene with & active nononer such as
mal ei ¢ anhydri de which may be further reacted with an
al cohol or an al kyl ene pol yam ne, styrene-nal eic

by thelASTMI® $684 Inove Teogieratmee Pompability TestoThe Brdokfield

. am.nes and the ||ke. [tives are, used.in .
Visgitores deimmmpe by A5 188 D338+ and e Sphcrking sinuator
i,gﬂ;gr : : j j ' FPesHtszwy, The anounts
(CC;ﬁS e%gtn‘g&g)r? In?ﬁgh%ggéia?grch vllb)g%&o& tstsng:Bi'fi cations.
[067] Friction nodifiers useful in this invention
Examaplerl se nol ybdenum di t hi ocar bamat es, nol ybdenum ani ne
conpl exes and nol ybdenum di t hi ophosphat es. Exanpl es of
[070D] vy e elnis exdiriple acarieaofilgisricatingicemposifions v prgbared using
di aryl di t hi ocar bamat es, or .al kyl aryl di t hi ocar bamat e

onedﬁffmr%?s?iéfeaslﬂwalyaleéﬁsrg a_,ddé'ii‘laﬁﬁ@ncb Pugg-%ﬁ{lr Rasg fpck having a
R s e L R
bast Sk B S of STRERE HobC BBRRRY br 17 G e o

GTOObARAIOENY sreHfens Cﬁ%ﬁf) TEngpel roHe lestét dduiabestvere:
500 ppm nost preferably from abou 0 to about 120

68 f t typicall idi
R R R T S T S T
gly@dl hit paffiftafE@MiAmiees tHipakARHRN hha ¥ cdfbMRlonomyristate,
anounts along with other ‘additives such as

dimyeistdte ishiddrimyristatal Thetdosposition cohtaimesbabeutdty to/28% of the
s . .
mor?(())enstt)flzrg,e 90 Itg 25% aietspe%g arll 6) t%n'.% "gfgfe tﬂeltrelgsste}shan 0.2

Additive 2. Glycerol monostearate (compound of Formula I, in which

‘R, is a C;7 hydrocarbyl group).

Additive 3. Ditridecyl adipate.

[071] The results in Table 1 show that Additive 2 (glycerol monostearate)

gave significant pour point reduction in the GTL 3.6 base oil.

Table 1

Wit% | Wit% | Wt% | Wt% | Wi% | Wt%
Base Oil (GTL 3.6) 100.0} 99.4 | 994 | 994 0 0
Base Qil (GTL 6.0) 0 0 0 0 100.0 | 95.0
Additive 1 0 0.6 0 0 0 0
Additive 2 0 0 0.6 0 0 0
Additive 3 0 0 0 0.6 0 5.0
Properties
Pour Point, °C -27 24 | -45 -30 -21 -24
Pour Point Reduction, °C 0 +3 -18 -3 0 -3




wt % based on total weight of [ubricating conposition.
EXAMPLES [069] The invention is further illustrated by
wo b@shad4bdwi ng exanples in which the | ow t enpePEL/US®07/014337
properties of various |ubrication conpositions were
determi ned and given in the tables herein. In the
tabl es, the pour point is that neasured by ASTM D 97,
the MRV or Mni-Rotary Viscosity is that neasuredby
the ASTM D 4684 Low Tenperature Punpability Test. The
Brookfield Viscosity was det%r ni ned by ASTM D 2983 and
t he col d-cranki ng sinulator (CCS) apparent viscosity
was neasured by ASTM D 5293. Exanple 1 [070] In this
Exagplei? e a series of |ubricating conpositions was
prepared using one of three different polyol ester
[072di th vieis exBhpie,ise@bral IBicAtase coinpokitivagiweredprepared with a
KIi nematic_viscosit Kv), of 3.6 mm/s at 1000C and. a
polygl esterigfiormula l.cThedubrcating RompESHipns qontained diffgeng types
at 1000 nd,.a VI of 157C. These two GIO base stocks
ofbgls%oglg, {?%@e%(oup Il type. The polyolester additives
- WEFEL 3A6l0Whicheis the Saie G TLeba2E sgbolcay aedin@aingsieel, having a
di ol eate, trioleate, glycerol nonopal mtate,
diKpabfiBtéen?/s ai pAOPC aatle Vand 1§38y cer ol nononyri st at e,
te and tri sition

di i st ri.state. The conp )
- et itherighanihesssme CdoPare si06k 7 5ed da cxamae L chaving a
digsters and, 3Q % of e pesters. Additive 2.
c Y:Qfgﬁ %@s%égﬁgﬁa?‘gﬁ%ﬂﬁgﬁig Formula | in which
- RSN $08, &GroipdI asaeR loilgh£iéPkoclOdiliving & VI ofhé; | decy
adi pate. [071] The results in Table 1 show that
- AditioupJdl-A4, g¥hickivh Groupsikbarineral bgss stoskghavinganyl of 129;
- gﬁrbﬁgﬁgﬂgé %ﬂy&t fsoanGlrgulg Pﬁ n%ﬁérgl' l:?as%%%c?ck? Il'lla'vinTgag I\)':"I of 142;
Group III-B6 which is a Group III mineral base stock, having a VI of 144;
PAO 6, which is a polyalphaolefin Group IV base stock having a VI of 137.

[073] This Example shows that the polyol ester of this invention is effective -
to reduce the pour point of Group III base stocks and is most effective in
isodewaxed Fischer-Tropsch wax-derived Group III base stocks (GTL). The
polyol ester of this invention is however not effective in reducing the pour point

of a Group II mineral oil base stock such as SN 600.

Table 2
GTL GTL SN Group Group Group PAO
Base Oil 3.6 6 600 IM-A4 | NMII-A6 | III-B 6 6

KV@100°C, | 366 | 605 | 1195 | 406 | 659 | 650 | 5.79
mm’/s

Pour Point, °C -27 -18 -12 -21 -21 -12 <-60
+ 0.6 wt%

Glycerol

Monostearate

Pour Point, °C -45 -30 -9 -21 27 -18 <-57
Pour Pont 18 | -12 | +3 0 -6 -6 0

Reduction, °C




[072] In this exanple, several |ubricating
conpositions were prepared with a polyol ester of
wo ooosid=23 . The | ubricating conpositions cont BETES2007/014337
different types of base oils, nanely: GIL 3.6, which
Is the sane GIL base stock as used in exanple 1,
having a Kv of 3.6 mmVWs at 100C and a VI of 138; GIL
6, which is the sane GIL base stock as used in exanple
1, having a Kv of 60 mm®/s at 100C and a VI of 157; SN
600, a Group |l mneral oil-3%ase stock, having a VI of
96; Goup Il1-A4, which is a Goup IIl mneral base
stock, having a VI of 129; Goup II1-A6 which is a
Exa@uple® |11 nineral base stock, having a VI of 142;
Goup I11-B6 which is a Goup Il mneral base stock,
[07 V' 'I‘an]iE)(hn@fle ks R Fectvdt iBbrdasin: de! tydlt Rhradff polyol
|V basé stock having a VI of 1 L073] Thi s
esteE>o£ senghmn phihe phur polrgt@luabﬁ &Fheresuls glsorsheny that the

Lok bS5 B SRS OV Bl 2t iy sbosiy i

alsoci d Ht 9ewChe@yreder i ved Group Il base stocks
L). The polyol ester of this invention is however

not ef fective in reduci ngTeble Hour point of a Goup |l

m neral oil base stock such| aW&H 600Wt¥ab M%(dee%
&TI0 6/BasthOsl Exanpl e shows | hep@f €cto9ofo | p&Yessi N®9.10
Gi§cdiot MohdtEardte 2 POI' YOI ESTqf 0T 1939 | hvgRo!
Properties ', . guat Tty. CTherresuttsyar su s

Bour o ﬁC\‘,?;?n;.‘“;II*Z';\K o “’m,Zj‘f i

MRY @ram C.xhxanpie 4 32905 | 7186 | 7316 | 7805
Shear Stress, Pa <70 <35 <35 <35
CCS @ -35°C, cP 4210 4090 4110 4140
Brookfield Viscosity @ -20°C, cP 4680 2020 1400 1630

Example 4

[075] In this Example, a 0W-30 engine oil lubricant was prepared with either
a Fischer-Tropsch wax-derived Group III base stock (Fluid 1) or a PAO (Group
IV base stock) of similar viscosity (Fluid 2) and a polyolester of Formula 1. The
results show that the low temperature properties of Fluid 1 were improved to
about the same quality to that PAO lubricant (Fluid 2). This Example also
shows that the polyol ester of this invention is effective in a fully formulated
lubricating composition. The Example also shows that the pour point and MRV
viscosity of the finished lubricant not containing. the polyol ester of this
invention (Fluid 3) can be further reduced from -42°C to -54°C by addition of
0.55 wt% of polyol ester.



[075] In this Exanple, a OW30 engine oil |ubricant
was prepared with either a Fischer-Tropsch wax-derived
w@@apod4kd base stock (Fluid 1) or a PAO (G oupCT/VShawe14337

stock) of simlar viscosity (Fluid 2) and a

pol yol ester of Fornmula I. The results show that the

| ow tenperature properties of Fluid 1 were inproved to
about the sane quality to that PAO | ubricant (Fluid
2). This Exanple also shows that the polyol ester of
this invention is effective2®nr a fully fornul at ed

| ubricating conposition. The Exanple al so shows that

t he pour point and MRV viscosity of the finished

| ubri cant not contai ni ng Téldepbl yol ester of this

i nvake @il (Fluid 3) can bej further| reduced|from -42C
to pg&y4by addition of 0. W@F@o of| pobg®@ esterglable
4 Q'I*LDS 6* At ubri Ca[! g o[r@Q@i tron"gonpIT ST . @
ma affoht—ef—at+ubrtecatyng—base—ort——consistTng
es %Eﬂﬂp_ﬁ[ﬁleﬁnf fromabout-5 wt 9% toabouyt—1H0—wt 3% of—o
G BUI'PPHH&@G stock and f}om?d wt% fe4bolt_ o5 tOAoFf
"_‘rnlnl\l haca ot Aanle + e
?h.*‘T’“P —vV—oast D_(U\,r\, Tt R " i!pr’ill. aaﬁu [:EI Ifge]E larbi
a mpenentsor point depy e &Pt coPt’es | g_oM'%
pol PAOdst er represented by tH: Fof niP89 CH2OHOL Y -
C{GING6R2OC RL Il O whpr@0sd9 | Oor CH2CH.39 =
H | @d&ititE$CH2, or CH20H, andolg6 i|s 30.06 29.61
Glycerol Monoester 0.55 0.55 0
Properties
Viscosity @ 40°C, mm®/s 50.36 60.79 50.48
Viscosity @ 100°C, mm’/s 10.15 11.1 10.18
VI 195 178 195
CCS @ -35°C, cP 3140 3940 3010
MRV @ -40°C, cP 12206 14364 16860
Pour Point, °C -54 <-51 -42




al i phatic hydrocarbyl group having from about 16 to

about 30 carbon atons. 2. The conposition of Caim1l
wobk@smia2t he Group 111 base stock is a hydroi spOBUS2TU014337

or isodewaxed Fi scher-Tropsch or slack wax. 3. The

conposition of Claim?2 wherein the base oil consists

essentially of 100 wt % of a hydroi soneri zed or

i sodewaxed Fi scher-Tropsch or slack wax. 4. The

conposition of Claim3 wherein the pour point

depressant is present in an38mount of from about 0.05

w%to about 5 wt % based on the total weight of the

| ubricating conposition. 5. The conposition of Claim#4
CLABMBei n t he pour point depressant of Formula |, y is

H x is OHand \ is an aliphatic group of 17 carbon

at gisA Ifibri¢Beng @Hﬁ@ﬁisitidiﬂc&ﬁpﬁbﬁigﬂ mdjechmaéungodadubricating

more lubricant additives selected fromthe

baseeil sogsistigesissentigb ebfrom abrutcr yabe to abomt 13{903'2%; of a Group
11 Y R RS0 A b D505 RN PRIy b bR,

perdRtdgeR Bdihg Bhséd batke fthl wengit ©ifithg basseilf and hiy effective
fromabout 5 wt%to about 100 wt% of a Goup IIl base

amayms Of aprufpaint depvessans cansisting of i palyel estey rpsesopted by the
Fo ba?e stock, the percentages being based on the total
%@ﬁt of the base oil, by incorporating in the base
oil an effectigg,@gount of a pour point depressant
consi sting of ja f)ol yol ester represented by Fornula I
CH2OH I Yy Ce xxlC H2OC R1 1|

|
CH,OC R,
I

o I
wherein x = OH or CH>OH; y = H, CH3, CH3CHj, or CHpOH; and R} is an

aliphatic hydrocarbyl group having from about 16 to about 30 carbon atoms.

2. The composition of Claim 1 wherein the Group III base stock is a

hydroisomerized or isodewaxed Fischer-Tropsch or slack wax.

3. The composition of Claim 2 wherein the base oil consists essentially

of 100 wt% of a hydroisomerized or isodewaxed Fischer-Tropsch or slack wax.

4. The composition of Claim 3 wherein the pour point depressant is
present in an amount of from about 0.05 wt% to about 5 wt% based on the total

weight of the lubricating composition.

5. The composition of Claim 4 wherein the pour point depressant of

Formula I, y is H, x is OH and R is an aliphatic group of 17 carbon atoms.

6. The composition of Claim 5 including one or more lubricant additives
selected from the group consisting of dispersants, detergents, antioxidants,

antiwear agents, viscosity index improvers, friction modifiers and defoamants.



Ol wherein x = OH or CH2OH, y = H CH3, CH3CH2, or
CH2COH, and R is an aliphatic hydrocarbyl group having
wo e@siedaetit 16 t o about 30 carbon atons. 8. TheCTEs1w0T014337

of Claim?7 method for reducing the pour point of a

base oil consisting essentially of fromabout 5 ww%to
about 100 wt% of a Goup Ill base stock and fromO0 w %
to about 95 wt % of a Group |V base stock, the

per cent ages being based on the total weight of the

base oil, by incorporating ihl the base oil an
ef fective anount of a pour point depressant consisting
of a polyol ester represented by Fornula | . 9. The

nmet hod of Claim8 wherein the base 0i| consists,

essbnd) mietod forugdugingtbe peur peir eforbase il cepsisting

sl LBE R BRAPE SRECET A L 5 by B gt nc

from@ Web@td abouti 95 Wi%of $Gebup mv Fase stéclanhalpepdeatages being
group_of 17 carbon atons and where it is incorporat, ed

bas¢d1 oaﬁhgm@hwmahmﬁ@efha@moalbbmmgouwrmug inthebrse @l an
effe\%l\/})ebasgunto& é hguxt 861% d@gpe%%ntocfontstﬁm%agfea Sbiy’ol ester

represented by Formula |

CH,0OH
Y— (|3 —X
(!.IHZOC R4
o
wherein x = OH or CH2OH; y = H, CH3, CH3CH), or CH2OH; and R} is an

aliphatic hydrocarbyl group having from about 16 to about 30 carbon atoms.

8. The method of Claim 7 method for reducing the pour point of a base
oil consisting essentially of from about 5 wt% to about 100 wt% of a Group III
base stock and from 0 wt% to about 95 wt% of a Group IV base stock, the
percentages being based on the total weight of the base oil, by incorporating in
the base oil an effective amount of a pour point depressant consisting of a polyol

ester represented by Formula I.

9. The method of Claim 8 wherein the base 0il consists essentially of 100

wt% of a hydroisomerized or isodewaxed Fischer-Tropsch or slack wax.

10. The method of Claim 9 wherein the pour point depressant of Formula

I, y is H, x is OH and R}, is an aliphatic group of 17 carbon atoms and where it

is incorporated in an amount ranging from about 0.05 wt% to about 5 wt% based

on the total amount of the base oil.



