WD 2008/ 002425PCT/ US2007/ 014337 - 1 - LUBRI CATI NG COWPCSI TI ONS FI ELD
OF THE | NVENTI ON 1001] The present invention relates generally to

| ubri cati MjOCEHBBRI i ons. More particularly, the invenPCEVSREIBHEY t o
reduci ng 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 I NVENTION [2] Finished high performance and
i ndustrial lubricants consist of two main conponents. The first and
maj or conponent is the lubricating base oil. The second is the
performance enhancing additives. The additive conponent is required
to assure that the finished P O Lfications set by
gover nment agenci es, equi prre e $—=2a 5Fher organi zati ons.
For exanpl e, many conmerci al Iubrlcatlng conp05|t|ons have

speci fications for pour point which is a neasure of the tenperature
at which f ¢ , ating conposition will begin to flow
under car#® L st conditions such as specified by the
Aneri can SOC|ety for Testlng Materials (ASTM. [3] Pour point
depressan re

pol ynet ha@ ?at 32‘%5% "'g‘g?# at esrlt'.ﬁté é%?él )ﬁﬂaci Bﬁpétﬁ?ényc?hgg%o%ate
pol ymers, Moee paftwms/,dﬂhe mmhkyhfralmabesduwmg]me msirgodntaff 1hbtitating

aci ds and et hyl.ene-vin cet ate ners to tio few. . Because
of i1 SOTPRHRPES. raperaly SorBbas BERR KiTTRn agERb i g ial) oot
t o shear i fgplfbations tHalh Qtilize' 88 thel BHRE AYhicABASArhffthié BHs dealed filond akl
the lubricating conpositions containing them - 2 - [4] Experience

has taughfeedhat the overall effect of additives may depend not only
on the nature and concentration of the additives, but al so on the

nat ur e of gtk eidoeReE THRERIVAKeTHen di scl osed herein |ends

support to the observati on_fhat the base oil of a |ubricant

for mul at| y On L hadly
on pour plLA Y e o an A i) P PR R B
In one entmdpcmmts ofht tfﬁestlamdenajoonpm}imaeat 1s$h<phﬂmcdmig bataibnl E[hbl ng
conposi tion ¢ |S|n amunt bricating base
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base stock, the percentages bei n(g based on the total weight of the

base oi | , SAYRIMAEDEREEEIGsy BAE mynufagheiers il etheyexgapizagions. For

consL i P AR Ronfiabitly IR GRER Einghtifolf HaE WhALEa R ©
CH2OH; angotipaiat whichl is phmatasordyflthecaniperatarecat prhiek msgripio of ﬁtmout 16

to about ﬁ:%rﬁ:%‘ag(g) rc]:oﬁ}ltposltu:m 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.



[6] In another enbodinment, there is provided a nethod for reducing
the pour point of a base oil consisting essentially of fromabout 5

W % t o abo¥ 2068002423 of a G oup |1l base stock and fr oRCEH/URWGHH3T
about 95 Wt % of a Group |V base stock, the percentages being based on
the total weight of the base oil, by incorporating in the base oil an
effective anount of a pour point depressant consisting of a polyol
ester represented by Formula | - 3 - CH2OH Y- C - X CH20C O
wherein x = OH or CH2OH, y = H, CH3, Cl12, or CH2OH, and Rl is an

al i phatic hydrocarbyl group having frofnabout 16 to about 30 carbon
atons. DETAI LED DESCRI PTION OF THE I NVENTION [7] The lubricating oil
conposi tions of the invention conprise a major amunt of a

| ubricating base oil which consists essent.i g ba e
st ock anc{0 i oBspPEsjenss has tanghi thagshg pysil %ff’g egadﬁvs%ggw CHER
Thus, ?n%q oﬂglbou‘auisﬂétﬁ o i éﬁ‘f‘d ceﬁﬁgf;&? oPAEadditivest Bt HaSenhé nH‘ﬂuH:

contain from a Goup H "base stock and from
0 W % t o cfliheibilds weldoTife mvalm:pdisbd(}ba@ bersin binds sppporGiothesobseryation

et | can PeP Ptk PI A0 TE AP BHeT a1 BRVeEbu e Rpptahif o

create gtﬁe‘i‘ﬂrhﬁﬁéefé% ebidhy ioBastlur past debt@sankglerordancemar i zes
properties of each o these five groups. Table A: Base Stock

Propert|e§ EE gr tgg iﬂlggg ity Index Goup | <90 wt % and/ or >
0.03 wt % ? \ﬁfﬁ?ﬁ

[005] In one embodiment of the invention, there is provided a lubricating
composition comprising a major amount of a lubricating base oil consisting
essentially of from about 5 wt% to about 100 wi% of a Group IlI base stock and
from 0 wt% to about 95 wi% 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,0OH
I
Y—-C—X
|
CH,OC R,
Il
o I
wherein x = OH or CH,OH; y = H, CH3, CH3CHp, or CH20H; 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 wi% to about 100
wt% of a Group III base stock and from 0 wt% to about 95 wt% of a Group 1V
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
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hydr oi someri zati on or
a Fi scher-Tropsch wax or a slack wax.

In the present

derived from gases,

90 wt % and . ..
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i nventi on,
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preferabl y is 100 wt % of
especially a base stock obtained by

| sodewaxi ng of a highly paraffinic wax such as

. e.,

gas to liqui

| ndeed, Goup II1
(a I) base stocks,

base

st ocks

are nost

preferred. 10101 As used herein, the following terns have the
I ndi cat ed neani ngs: (a) "vvax . hydrocarbonaceous material having
a high pour point, typically exi sti ng as a solid at roomtenperature,
i.e., at a terrperature in nge from about 15C to 25C, and

consisting predomnantly ¢f paraffinic materials; (b)
“paraffinic" materialy-ang saturated hydrocarbons, such as al kanes.
Paraffinic material s typ| ally consist essentially of |inear al kanes

and slightly branched al k F‘
some cycl oal kanes (cycl oparaf $

-parafflns) but may al so incl ude
mono-ring and/or nulti-ring), and

branched cycl oal kanes;

I
wherein x = OH or CHyOH; y =H, CH3, CH3CH,, or CHOH; and R is an
aliphatic hydrocarbyl group having from about 16 to about 30 carbon atoms.
DETAILED DESCRIPTION OF THE INVENTION

[007]

amount of a lubricating base oil which consists essentially of a Group III base

The lubricating oil compositions of the invention comprise a major

stock and optionally up to about 95 wi% of a Group IV base stock. Thus, based
on the total weight of the base oil, the base oil will contain from about 5 wit% to
100 wi% of a Group III base stock and from 0 wt%6 to about 95 wt% of a Group

IV base stock.

[008]

Groups I, I1, III, IV and V are broad categories of base stocks defined

by the American Petroleum Institute (API Publication 1509; www.APLorg) 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 I < 90 wt% and/or | > 0.03 wt% and | > 80 and < 120
Group Il | = 90 wi% and <0.03 wi% and | > 80 and < 120
Group III | > 90 wi% and < 0.03 wt% and | > 120
Group IV | Polyalphaolefins (PAO)
Group V All other base stocks not included in Groups I, I, III, or IV




* (c) "hydroprocessing”: a refining process in which a feedstock is

heated wi th hydrogen at high tenperature and under pressure, comonly
in the pre¥@ati8pH2a catal yst, to renove and/ or conver PCLES3007/014337
desi rabl e conponents and to produce an inproved product; (d)
"hydrotreating”: a catalytic hydrogenation process that converts

sul fur- and/or nitrogen-containing hydrocarbons into hydrocarbon
products with reduced sulfur and/or nitrogen content, and which
generates hydrogen sul fide and/ or amoni a (respectively) as
byproducts; simlarly, oxygen contai nl”ﬁ(j hydr ocar bons can al so be
reduced to hydrocarbons and water; (e) "hydrodewaxi ng" (or
catalytic dewaxing): a catalytjc prqcess.in i,ch.n | . paratfns
(wax) ~andP8?] walyy PYER ABSR10Ry g-le?}qﬁgé)}ltgaile@?bﬁy is 100 wiod'st & Grotp
cracki ng/1iy gAURMA EQitcidifyCa bR oPbBGIHAD VIR iBisobiRefdatitn cand by
rearrangenent/isoneri'zati on into nore branchec |so;[paraff| ns, - 5 -
"hydr oi sdseddaveaingnf a highly peraffinicwassuel a3 8 Firshexil repschavaaend flark

process in i ¢h mal raffin li gh

co- par arfrhdndred Cmie sy P R RO el badiodiRRG ST
br anched Hazesikafdrk Dgost phefere@duct s of such process are al so
referred to as "hydroi sonerates” or "isodewaxates"; (9)
"hydrocracking": a catal ytic process in which hydrogenation
acconpani 8301 heAs naek hengit. ithe felfpwingdarmy hasathedpdisated meagngs:
converting heavier hydrocarbons into |ighter hydrocarbons, or
converting afehatwes ahydmcatyoniacpensaneticrisl havips eidgle spur peigt,

non-cyclic _branched. par.af fi y n Lnge -, ocess
by on GRETL BB P a opmpelibrasif LB bt BTMREEMe i R T
cont act i n@np8 €rony dbaaardsQnord 50 aad wohdisting ptedentinantly of Paratienicer m
"hydr oi soneri zati on/ hydrodewaxi ng" is used to refer to one or nore
cat al yti cgs@ssses whi ch have the conbined effect of

hydr oi someri zi ng _and _hydr odewaxi ng. re npterials

n T [11% gg— materi al s r‘fﬁ
that are derilhed "pamafionie” satprple By spRESICS hyERAGT pRAS SYCh as alkanes.
transf or gL L af;c LRALHAR ity REHsPEssdREAIRABE 1AEUIARATS hH GlikK By

processes Trom gaseous cafbon-contai ni ng conpounds,
hydr ogen- banthéhalkgnasdipe paslingnbutonay klsednelude somesystasdhenesuch as

hyd : b i oxi d b i.d t t ,
o hy! ene. (eI PRy Bl ooyt BRun Sy AR R Ao

and butynes. L ,pase stocks and base aoils akre t ey

e ca i ng FhcoBTSpRIHGRES BanaraeRos it 2 Bibicis Bhated

synt hesi zggishydk Sy RAHIgh téalpeaffe afill 00késSprebniet,udenipanky sitheks

derived from GIL materials, obtained by a Fisher-Tr% sch (F-J% and,
ase

process, puegennsred nedtplypt, feranpERandongomert et %ﬁ’ﬁl‘é’l > COmMRpon
stock(s), tﬁé@gﬁ @E:Wm mgwggctF-T mat eri al - deri ved base stock(s),

typically i nemati ¢ vi'scosities at 100C of from about 2 m®2/s to

- 6 - about 5 mg@li(’;&%?éﬁfzg |c¥tafl}§t-ﬁzr5]i]1)ﬁ%§géna%io SedsIhARQUnkerd

me/s, nmore p out s to about 30 m®/s. ]
Ref er encesiiléireiandton nkirogmmstontaining bgdrogarbehe igo thy deosacheupmduats widlde

by ASTM net hod D445. 13]. GIL base stocks, .apd bas ils deri from

o o Tastiesd gulbaiang ot i OEER AR EaL oA R B Ecip e T Bat At

st ock(s), aRdYdr AbnASSnik BRABYGKATY Vﬂ%}%@édﬁ&ﬂ, YasRrBA ogké& comthidingls wax
e used as ba

i sodewaxat es, which can se stock conponents of this

i nvent i onhudeochrhons san elsgrbrcrediredip hydspearbpys ad Walithg pour points
of about -5C or |ower, preferably about -10C or lower, nore
preferably ab@)t "hyfmdswaxing (or saiafytiqdavesner ¢t adplytissasessIBC or

| ower, and.,under sqnme_g i1 i nts of
bbout - et Ao PR (aRf AndRY Wity hyRfap aRcasRoRRMied By I 0
-40C or | eyRrkingd/frapieesmsion)intcilosep atdtenladewaighn gpstiep amdpybe

rearrangement/isomerization into more branched iso-paraffins;




-+7 - viscosity of about 4 mn2/s at 100C and a viscosity index of
about 130 or greater. [016] In addition, the GIL base stock(s) are
typi cal | y WP @#BPOMEY af fi ni c (>90% saturates), and may E6RUSRYR7/014337

m xtures of nonocycl oparaffins and nulticycloparaffins in

coni bi nation with non-cyclic isoparaffins. The ratio of the
naphthenic (i.e., cycloparaffin) content in such conbinations varies
with the catalyst and tenperature used. Further, 011, base stocks and
GIL base oils typically have very | ow ggl fur and nitrogen content,
general ly containing | ess than about 10 ppm and nore typically |ess
t han about 5 ppm of each of these elenents. The sul fur and nitrogen

content of GIL base. stock and hase oil. obtai ned by the .

i sodewaxi ng 6%) = %{S@P}%&Z?“%%qg i1§qrp§nzf_qtrpw)gs?§e a@é‘é&i%ﬁ%lyrtllﬁ .

[0171 1N 3,REsfif Wifith RBRAL ﬂﬁﬂ?ﬁnst(%xﬂhdf@agﬁ%ﬁbgfsﬂmhe&mﬁpgdraﬁ{rﬁ)
y

paraffini'c materials that consist predom nant non-cyclic
i sopar af faresoavettashby resimaogemeniisomenizatign inip arerefbranchedise-patsfiingase

st ock('s) i cal l onpr.is araffini ri, @& i of

gr eat er tthég’r%%m\)\{ 9/?‘?1“0 -Pc’;?c?su%c?f ?%%Bé'?gef%s a%ré?ﬁog%&gﬁ%a? gr t han
80 wt % nofissdestaxatdssoparaffins, nore preferably greater than 85 wt %
non-cyclic isoparaffins, and nost preferably greater than 90 wt %
non-cyclic i S(%))amj‘r&lbaﬁckir{gw]a ddsaliztié peavepoii whivhshyalrogdvidtiane
stock(s), isodewaxed F-T material deri vgg mmkés), agg.

wax- der | \asgompgaisidhe graskig/ Baggagpietion of oy S| G8d&ERAYEHRE, are
recited i . S ¥ ; i 9 ah&or
exanpl e. I{E[aybe? kﬁy]sag&dc ea\f\ﬁ’k})%gst 13 ﬁ%g@e}eg tﬂ%%ﬁ?(@gl%%gg,géﬁavogg eﬁlrl%mér\?g;(agﬂf eeds,
whi ch ar ecyelsmraffirsgbaghthenes) sgoinontdyicsicibrerohedmaratéing. par af finic
fluids of lubricating viscosity derived fromisodewaxed waxy

f eedst ocks of(hwi Mestaéntaldwaxinegl: miprecass immhichnte-wapeempbaentofey

o115, <1 ABKrBRRDODdRB A g EERY oy e vty B B il

raf finat egv&at ural waxes, hyrocrackates, thermal crackates, foots
oil, wax fromcoal |iquefaction or fromshale oil, or other suitable

mneral oil, (2):“'{1’1@ fé%a*hﬁ'&éisolﬁ@ﬂzﬁi‘éﬂ/ﬂ*]&@ahwgﬁngawﬁs’.ﬁd ®QYFfkeo one
derived waxy terials, Tinear or branched hydrocarbyl conmpounds wth

car bon nuebmoretatalybigtprogesses whichthave the epmbisdyefiaedef 30 or greater,
and m xtures of such iso e stocks and base oils. [20]
Sl ack m;hxciroiﬁggle%%l(ng %%‘g@ reg‘%%ragﬁ}l petrol eumoil s by sol vent or
autorefrigerative dewaxi ng. Sol vent dewaxi ng enpl oys chilled sol vent

such as npsiRy! &1l Imdtetione erd Makdrialsitiabyte derbladivib okelop meore WiBkEsis,
m xtures of MEIGM BK, m xtures of MEK andtoluecpe, j | .

aut or ef r | gRPRINaHENJEMRSPTHAATOR FEAFEANZCECAL ANILY, qﬁ%ﬁ%ﬁ’f‘&f"f’ﬁmﬁvﬁ ng
hydr ocar behesic Wrtn- SifitARGhg cdBddurilsaBYaidmh Qohtaitiepng

secured frompetroledmoils, nmay contain sulfur and ni'trogen .
cont ai ni ngormpomudsy dad/oSebtmdnss as teedsiocks spduasdyy drogen. serhargivsidepy

hydr ot reat i and not hydrocracki as r..e

hydr odesu??rggpﬁ?’?%ﬂg?’ﬁf%?’%ﬁﬁ ?’%&?@ﬁi g %fg%:élﬁa |@E§?’%p Tras to
avoi d sub ﬁ?j;@éﬁe Joresten ] ngade,a:ﬁit%r' Meakd, and Butgdee. IGTL bhsosockyaid base
cat al yst.E. 2] TEe I;?;(iahr_m base qil jas used herein and iﬂ, he 5{ i s
refers tooilharoBLcoassialsislubricating vissesyaheresshptlhi 48ive Iﬁ?ﬂ‘ is
the oil ¢ LhiRs, s & TR do! Y5k W ihBluaBitabe Lldekbastvad |
is to be %ﬁéﬁt@%ym?ﬁggﬁ%@ﬁﬂsg}iﬂsisst c(#slloné1 or several base
stocks. [F@3) CliHentaterinlGlbtiined by tadtikherriropscingbc T) pooeasat andpeseingftet k
as used herein_ and Engt he cllai ns is to be understood as enbracing

i ndi vi duaFefFrgede 8RE-bMaFialfase stock or wax isonerate base stock as
recovered in the production process, mxtures of two or nore QL base

stocks anggpfy VLTl BREREGHKE)DEGR CAlIGGKSdevABired F-T matetial-dasved ¥hger es

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




slurry liquid. The synthesized hydrocarbon liquid is separated from
the catalyst particles as filtrate by nmeans such as filtration,

al t hough OVA@PIBHEHAT at i on nmeans such as centri fugat i on PEAASHE7QLEY.
Sonme of the synthesized hydrocarbons pass out the top of the

hydr ocar bon synthesis reactor as vapor, along with unreacted

synt hesi s gas and ot her gaseous reaction products. Sonme of these
over head hydrocarbon vapors are typically condensed to |liquid and
conbi ned with the hydrocarbon liquid filtrate. Thus, the initial
boiling point of the filtrate may vary dependi ng on whet her or not
sone of the condensed hydrocarbon vapors have been conbined with it.

Slurry hydro bona2synt hesi rocess., ¢andizt.i

depen)(;i n)g/an@H(Es hém?a éP‘;F ragfydga%’s? roé“agplﬁgld}l;fct? s%%O}I/lg[g)?,(l}glﬁWg’%g}tetl ons
ef fecti \(/:gnﬁa&rﬁ binciteaas Fons aomniboat B0 ni@Sk| Refvdncertrraihftons,
(e.qg., - C209) .and_preferably C o4 paraffins, in a slurr

hydr ocar JeRempHE ydssosity refseste amsanyemgnhmade My AR TMmsthad ﬁa“%-

supported cobalt conponent include, for exanple, tenperatures,

ressures I | oci & i . ut
To0- 454 135, G Phof AR RERTE R A dosRi Sob 1L A8ERls, AT
vol unmes oikoldwagabRol maferizlddrivied bhsd stoek(Eh @ndiidierdadddegxederarour

per vol unme of cat al ¥s , res ectivel%’. The ternhf' E54" i s uged. herein
to refer 9YIYRARBES - WahAsves FRERVAEAGE: VBIChgRBRe st RIS but
does not 4ot ¥oﬁaﬁ3@heﬁi§to?rtﬁi§ linWirkionGRE h%h&%ﬂﬁ@ictéiﬂ@?ﬁ?aﬁ? aB hasmipt -

Simlarly other fanges quoted for carbon nunber do n nply that

hydr ocar bpour prinisrmf ablest +3°6 or lealenayebirablyebeat bl Chemiosvery mpte have

to be present r_it hat I r bgn, nunber 4 0 r '
present . petoaofl ate LT RIS e Sl BHeAE Brofs oty SpAicoB c LR 0P 3p
conduct eduhtigeoniorstiditi@ismb haté advdntagdond polr pointabdLabaas231C bt
reaction occurs _and nore preferably WitEo£0 V\gter gg@ slgift reaction
occur ri ngloNAT WD uRefH\Ravs POFBHAL 35otnddi s fo pRois 4TS 67 p¥ffertied to
conduct t{f@uc@ EéQ&rdel@QfevFanm}E étb@oﬂﬁiﬂegfé&tiéé’&t@&tﬁé%e@esﬁéd pbeast
0.85, preferably at 1east 0.9 and ré preferably at least 0.92, so
as to synpoieti Referoneesdfertindo ponepdiat refabiemsagiremenbmade barAREMyht
hydr ocar . _Thi.s.has bee chieved in a slurry process using a

cat al yst bﬁgﬁta&l‘irﬁ"ﬁﬁla’éa’é@f’%ﬁqﬁﬁm@ﬁal t conponent. Those skilled in

the art know that by al pha is neant the Schultz-Flory kinetic al pha.
Wil e sui jialje The Greasise@fodk(Paferfted F8é@!GBL. eaBHAIsSespebRilyexanpl e,
one or nore Group VIII catalytic nmetals such as Fe, N, Co, Ru and
Re, it isispdewexedH-T matcnitidlesiyved bpse stoghkis and ethenisadewssrdayxi ¢
conponent ,;_ I L t I : | :
e oot vedsirbpise bR RRlcn E pad BbUELoRRRRENE SHhichLRy Bl yfdd iinis
Hf ; U, Mimsedtiba asnalkoshhtagtdrized nypigally as hapipgrvisorattgindicss pf Bikeembl y
one whi ch conpr.ises one ar nore refractory netal i des. Preferred
supports BERRteEdnSsHAM PATHE G (5iances, Vd%‘f?ﬁi/tyégaﬁ;f ?ﬁﬁﬁeﬁ? B%sgrs[t?%l Yy,

Usef ul C?‘Békz}‘éﬁ%ﬁab@f‘dﬁ) lo@iotedRéC R br&TBradly 155 @Maradet, ahd vséd alory e,

but nonlimiting exanpl es may be found, for exanple, in U S Pat. Nos.
4, 568, 663pref @%iy 266 or gresier, Tz cxampie, GHb bane stgck(s) et deriye fipm As
set forth ove. L s Whi : t i re
derived na(f/ﬁé S%e%@?g%ﬁab@f?%%a?ﬁ% Ie?ébgtrlnﬁa ﬁilfgdla%cﬁ% ﬁ,gl(az%nﬂ-arﬁnj'e%er al
oi |, non- pRicosibe imexarf IG0haTgresttr Rbfesences dierais pe visabsiyy gidashkefeate or
GIL materi al referabﬁ/ F-T material- , referred to as F-T wax. F-T
wax prefe mghod P2Z7% tial boiling point in the range of from
343-399C and preferably continuously boils up to an end point of at

| east 566 ngr i Wf S i 88t Qe

i sodewaxi i%lg}A %oé(ﬁl\g{lluo €t= e ?5’3%2? In a\%g%bcgggg IS g%%ﬁ/grgt%ggtlged
| ower boi biynhe isdeanaifyg of B-Thwarrsaid GTHehass, stotlehavinpeatkinematig f i ci ent




conmpoungs whi ch woul d ot herwi se deactivate the hydroi sonmeri zation/
hydr odewaxi ng catal yst used in subsequent steps. If F-T waxes are
used, suchVPrIBMR4Rary treatnment is not required becaud&T/Uga007/014337

i ndi cat ed above, such waxes have only trace anmounts (|l ess than about
10 ppm or nore typically less than about 5 ppmto nil) of sulfur or
ni trogen conpound content. However, sone hydrodewaxi ng catal yst fed
F-T waxes may benefit fromrenoval of oxygenates while others may
benefit from oxygenates treatnent. The,hydrodewaxi ng process may be
conduct ed over a conbination of catal ysts, or over a single catalyst.
Conversion tenperatures range from about 150C t o about 500C at

pressures .ran rom,abog bt 2 000 kPa.. hIS may be
oper at ed ‘fﬁcqsﬁg O%%’QBE% }Sﬁ’ggag ﬁn AYESIRTHY SR gq‘s’groéssures
range frogreglput 600 to 6000 kPa. The ratio of hydr ogen to the

hydr ocar bon feedstock (hydrogen circulation rate) typi cally range

fromabout 10 to 3500 n.1.1.-1 (56 to 19,660 SCF/bb and the s ace
vel oci ty [616} hénﬁéédmm%wms;ockéﬁa@e@tymmﬂsab yparﬁfﬁmcm %oV,

pref erabl 0. LHSV. I )
hydr odem%}“gﬂé*ﬁj;ﬁ“é’ﬁ“@f cﬂnt&?rg %tﬂﬁ% rfo M&#‘%ﬁ Tg]%aggﬁﬁ'%g}ngprPglélgggllong
used for ﬁdir@fmfsqﬂtb@»mmﬁa@én hagenat opdiie ke fitah Thowatibagtdlie may use
an anor phous hydrocrackl ng/ hé‘ roi sonmerization catal yst, ,such as a

Iube hydrra?@hgmm L XstypaatErontent insuchermbialigha §des VBRI ni ng

ﬁ{p%r Reft a,
Si I i ca/ al umlﬁ\étmwa cr?tg%?%&ngﬁﬁé%?ocr aRﬁsﬁéﬁ%?g‘?gﬂgP flgéaél:lsgn
cat al yst , typicellprhavkewesy howlsilfucamwhiittogen confedt,) geBeraly ¢adaininglass on
catal ysts,and, progesses f acracki ng/

vl o sonban 2bRES FEBREaRt metSHRRATE S ian. shons 5 RRmR T SaFLOT BFE 1 0
base st 0Cdfleﬁh'énﬁaSﬁl@édlﬁﬁrraexddﬁﬁfégélb&ﬂﬁeﬁmf @THHsE stock dddSFTPaase bhlS.
2,817,693; 4,900, 407; 937, 399; 975, 177; 4,921,594; 5,200, 382;

5. 516, 7400bigined DyAhg: lscsiez'%n@ef Fé!‘ sairripdpespscigily Fyd pwax isessenfaally
5, 885, 4381 5, 965, 475; 6, 190, 532;

[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) typicaily 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- .



- 14 - 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;W8200380243%; 4, 923,588; 5,158,671; and 4, 897 PEFAS2(AH014337
0324528 (B1), EP 0532116 (Bl1), EP 0532118 (Bl), EP 0537815 (B1), EP
0583836 (B2), EP 0666894 (B2), EP 0668342 (Bl), EP 0776959 (A3), WO
97/031693 (Al), WD 02/064710 (A2), WD 02/064711 (Al), WD 02/070627
(A2), WD 02/070629 (Al'), WD 03/033320 (Al) as well as in British
Patents 1,429,494; 1,350, 257; 1,440,23Q; 1,390,359; WO 99/45085 and
WO 99/ 20720. Particularly favorable prdcesses are described in

Eur opean Patent Applications 464546 and 464547. Processes using F-T
wax feeds ar? described.in U S. . 4.943, 67

Pat . S., 4,594, 172: :
6, 046, 940PeiEPlaws, eppaturl SEYIEYILIY, f‘s%g?@?&t,ocgﬁaﬁ%ﬁ 3%/80gH™MOr §E¥ag
Hydr ocar b, | QPhxSafuRl i dRosta et et botnly Ui srarRin PeEfinesy,
feedstockg%éggleg?gﬁ’te Cat a} ysts? such as IZﬁskklﬂ , ZSM 11 ZISM 23,

ZSM 35, ZsitktadwazesHpgecrzskaias, themma sraqkatess &ats eil; wax sprtle bet a,
zeolite thet and zeol it h js 0 Lo 4 T
These. cat iygrety o AR MRIELES: ole: hRBl R ikea oo il mon
parti cul aﬁetgtﬂblhtﬂgbﬂﬁ&ﬁf&l&?&fdﬁdﬂﬂvef(h@a@%ﬂtﬂrﬁld, lineat o lsranelyedoe
incorporated into the zeolite catal ysts nventi onal techn S,
such as ibﬁ‘ﬂf@ﬁ@ﬁﬁh@@np?““%@“@r?ﬁﬁ?ﬂ%? %_Eﬁﬂ%é’%%r?r(gfeattﬂep Q%g?y

f eedst ock, Ry 306rGRPANE LB BMehred of SHEY RBHEWEXAE bRYE Z06ks &f1 PaeairNd
Pt/ ZSMP3 catal ysts i1 n the presence of hydrogen. [33] In another

enbodi nent, hydroi soneri zati on/ hydrodewaxi ng is carried out over a
si ngl e caf02o] stSlaciuehxds iRt WZSké@Feradnfremt pedredets oilsiyosilvenior t he

waxy feed can he fed over Goup VI1I.netal [oa |y
& oup Vi | PEREHR gt RepeiE SN TE SRR LRy Eh AS
ei ther on @ehyA ketone smelhy] atbut dRtoresSRIMKhydixones bén base
oi | produgegsﬁ&a )ge eobt a(?ﬁ%g.g Igg?gl %[/st ug%l\/# 4% is des_?}ri bed jn USP

5, 075, 269MEBRAVIERK, siixtumes of MEK end folpere Whilpaiigrertigrmlive Svaying
catal ysts . I s M% i
hydr oi SOn%p&%@{sﬁ%‘%&%%ﬁz?%@@&%?dﬁggﬁogOc%hg I ' m nat ggﬂg%%@ggoggn}g&g any

subsequenbutagepar at e dewaxi ng step, and is preferred.

[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 o0il 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



[ 034] A separate dewaxi ng step, when needed, nmay be acconplished
using either well known solvent or catal ytic dewaxing processes and
ei t her theVvVeAMIBPE24EY dr oi somerate or the 343-399C+ fracttCoHUSARYE7
dewaxed, depending on the intended use of the 343-399C- nateri al
present, if it has not been separated fromthe higher boiling
material piior to the dewaxing. In solvent dewaxing, the
hydr oi sonerate nay be contacted 'withchilled solvents such as
acetone, nethyl ethyl ketone (MEK), nethyl isobutyl ketone (M BK),

m xtures of MEK/ M BK, or m xtures of K/ tol uene and the |ike, and
further chilled to precipitate out the higher pour point material as

a waxy solid whi.ch is then separated fromthe. solvent-cont.aly] ube
o 11T acovBh AHERTFROL FE PETS RAPEre 1B VISP R GIE: Pase SR Ra i
further chhk iRhdrite Hake BRRIKEY RFIBE Ené tivo! 1B otethiEh WsERs TP ETMdASe
solids. Low nol ecul ar wei ght "hydrocarbons, such as prqopape, are al so

used for Hesk(x) argl/or wasisoneratscbasy graskéo e paoduges blendqolien reipredi gy
propane, .a Ll east Qrd 116G : j ; e
vl of soriaf aes REhbHA aRhd Atiiled VRO Pl e gtbieraiaticd”
the raffimage. by filtration, nmenbrane separation or centrifugation.
The solvent is then stripped out of the raffinate, which is then

f ti ted t d th f d t ock i
e " To s ifsah e A e Fetehiin b pore
the hydr Ogégawgg Al fe 'dérif/é‘xﬁ% Eﬂﬂmrﬁﬁat@ﬁgfﬁg:%%#di‘oéa%oﬁ HRBRAR R~ 2

sui tabl e ng catalyst at conditions effective to [ ower the pour
poi nt of tdrbodmy dvax)s dnslnetyd-TGamehasis prodessaxay be beneficioly awed fox

portion of the,hydroi rate.t.o | I i L. ng_nat.eri al i he
boi | i ng rfResizt g%ﬁ%ﬁ@?&r@ﬁ%%Fn%gﬁoépgng%ﬁ%@ggy?’ & %m t he
heavi er 348plo3d8 dn PAE Cataly’€ koimpaigingohcata tichebbR sengiohekt formovidam
fractionated into two or nore base stocks. }S]gé)ar éign f. t{ he I? r

- - . O
boi | i ng niiebralpha fenpreducies teompshdesiapinaie ovelght pargitins.
fracti onaty 5 19]%(‘;1 Is8kid1tdGnkheadesi red base stocks.
- 16- 1035@3}5&%3\?\%?(??:3"%& at?/]g?&%dlsgﬁkyﬁdl nr educe the pour point of
t he hydroi sonerate and preferably those which provide a large yield
of |ube ojd2spada astbdlsyhtiasis frechysda cystheris @ae comprising s sdxtufd eSE)
i ncl ude shape _sel ect i ye | ecul ar, ,si eb\r/Yes whj ch, en .conpined wth at

| east one2¥hES) Froatalyusally conysHRg dgto hydrecashens ferpbbdiauid ysef ul

for devexjigoRsihbas. eyt hdle kids b 9&%}@?@%4% e Rartod mex 3Rk tnay
ferrierite, nordenite, ZSM5, ZSM 11,” ZSM 23, ZSM 35, ZSM 22 al so

known as beadly mmge dromraputdhd te ke but whishds meere spipieakn 2t [ioranes s
SAPO s. A fgr%gﬁ ect%‘?&yﬁs aﬂﬁ'éﬁ-gfepﬁﬁ hesn apgwgﬁggg.}ﬁa%ggég@ﬁt edly

particula? I've conprises a noble ne
conposi t eRnawhFHF spaithiesis proceddes inldude prigeessey ih eviaci treptatalysts w tie

the catalyst i.n a fixeq, fluj.d lurry bed. i,cal d XLn
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a pressur gy @facarhh Sy Bauikt Pihe bbidhi@RbulAhn8leiatibTopan P00 sphihecBisf or
fl owthrough reactors and LHSV of 0.1-10, prefer abl%ﬁg_@i},éfco' The

dewaxi ng tenctippiix2i0} huicherrrresnanioressenteior usiigRther &y hicopedrig
Phit el bEt s aes AR B i otk Koty o BUHEG SRERPRA ABbhMpdidsis
L7 Lo o el e Com ka0
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et ant T OE B e et
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- 18 *  aupieosioes oyed being left to the practitioner POTABHPDORIB3T O
" the requirenents of the finished lubricant. [043] A preferred GIL

. It quid hydrocarbon conposition used as base stock is one conprising
paraffinic hydrocarbon conponents in which the extent of branching,
as neasured by the percentage of methyl hydrogens (Bl), and the
proximty of branching, as nmeasured by the percentage of recurring
met hyl ene carbons which are four or mafle carbons renoved froman end
group or branch (CH2> 4), are such that: (a) BlI-0.5(CH2 > 4) >15; and
(b)B1+0.85(CH2 > 4) <45 as neasured over said |liquid hydrocarbon

COMPOST diy ) 18t%yif, IR &nthb8dd nlbfodkBbIGRI SHephined Sicnithe aatdyst

further Charatteri zed, necesSary, as having léss than 0.1 wm%
ar omat i gartiyIbsesafilens bylmeans stk 20filtptioniafthoyeh athen saparatipn means

por vt onchassaihsn Y e SRS R BRI el
>25. 4 D> < X : i _
anchl ﬁﬁg\?g;? gg@? Rg%récarﬂ_gﬁg \égls"%ﬁ@l@r g%ﬁgef 4188 Rt hnRiacted

3700C+,° y average fewer than 1 xyl or-l onger
br anchegnaeésid 08s aad RahepiarBus Peacivrapriagts. BumenitheschaverhGadret hyl

branches per 100 carbon atons. They al so capn he characjerize a
conbi nah)fcg'ﬁc@lquw’?ﬁ?ﬁré ay¢ benisally po&éewésteﬁw@@g@% ‘I’-egd’@‘,%h %ﬁ
Ki nemat,i ¢, Vi SGOS] . 'S : : & '
o (at Skt RaD 08, Bl TP A RRE TR P i Rl Ly
st ock i geptnding bardhéthe: oeaotsopergfithsicogdensaddyrirecafbar waphre have
paraffins characterized in that the base stqck. contains at,..least 90%

of a mibeaweosbinadawithal Shwmy hydsocarher sy RESiISPIOCSFCHAFIHAPS VA hs

ffi i N0y i : 0,
2 ol ecarar el G b Bg il BeletPs i Bk EbraRet, FefichOoatont”
about 348t apfitn h§Bfscatbehybenptiingaindstly b pedafiarsa(d.gn Codbig n

up to four al kyl branches and wherein the free carbpn index of sgid
br ancheatihbprefbfably Gig- paraffins: insigrryshydrocatpon mtﬁ?sw RIQGFEs 55*8383"

t he Branchin nde BL)... Br i i m
Car bon Hqgo%ﬁgt@bﬁq)c)ég%m%gg&%r})%glé&gs&{b%ﬁ é(;B\Ar/Islﬁ oétggﬁgﬁ@r% ’ ﬁ}g%{ 4 2’7] A
359. 88 Mditpekatiired) prebaiiteNRd dRRely w48 spacebictocitids tmtlre Bngecf 866 MHz
AMX spectroneter usj 10% sol utions in CDCl 3, . is the internal

i

ing_ 3. TVB
cheni caPPSHilPP-4561 & gg%ﬁal%@f@lédﬁ%ﬁt@% W/eeVaeyuaseed avsendgrcit 7. 28.

Al . | : g .
dear oo oy Bse oL SRPRLARCYEH, R [PH 101 SN BN el B 12 Wit of

| east f ba&ﬁlf}sit RRSpédidvdlon aRed tehindt©gQers spedhbmin ite eefloe kakgtiiamarbome
(T1), and I20 scans to ensure good signal-to-noise_ ratios. e[gigglw@fgz

at om t ypith acerbder iwsbenof arenterythea 4./t does BRf FHPie Hhasmast

ppm hydr ogens_on, ar ti.c.rings. .6.d- hnl.C
B bon GRORE M ELS A Hsugor eSS aden S aarRnied 18 EhdhC

ar omat i gyhiHig o I?ot]irriplﬁ' tRphpa@ioebibaischaShhgehdlindt iyhes gfitse cdrbbnl. 05
ppm paraffinic CH2 nethyl ene hydrogens; 1.05-0.5 ppm par gLfi ni c

met hyl hymbegeasge hpuoio baerpsenicen Mgt ererxearbpy numken Bithgaugied t ne

i i f b Li | LR f 0.5
Lo 1 os e et dEoTtHEE OB e nyOEABEH Sy bihoslitrhBgR 1
range ofoRdRcte vhdkr RBRMItRIMigRvAEHiottetd dind @herdas 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
prefexably at least 0.92, so as to synthesize more of the more desirable higher
molecular weight hydrocarbons. This has been achieved in a shurry process

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



. 150] A 9Q:pobbieadeMR single pulse and 135 Distortionl esspENVosf0R0R0S7
by Pol arization Transfer (DEPT) NVR spectra are obtained on a
.Brucker 360 MHzAMX spectroneter using 10% solutions in CDCl13. TMS is
" the internal chem cal shift reference. CDCLl3 solvent gives a triplet

| ocated at 77.23 ppmin the 13C spectrum Al single pul se spectra
are obtained under quantitative - 20 - conditions using 45 degree
pul ses (6.3 s), a pulse delay tinme of.18Q s, which is at |east five
times the | ongest carbon spin-lattice relaxation tinme (Tl), to ensure
conpl ete rel axation of the sanple, 200 scans to ensure good

si gnal -{0-naqj 110S3 3 =N :

2t om ¢ yRIENEEoRARS s ARt e MR koM phe il S
exper i Nggakctioh tYBLHLE Chidlyt vonanise, for atdmikRCohe\or mprecGreumVIPpm i s
due to equivalent recurring nethylene carbopns which are four or re
r enov ededtabsicametald syelap Fes Ni ﬁ%e Ru anpReqit is Pﬁ"et%ﬂ‘?gég%ﬁ‘etﬁagﬂé’ Hgs
are determ ned base I i e C ] i t he

met hyl SIFBERC 54 tgﬂa@k %%ggg?%rﬁt k@gb?wt %}g‘%ngﬁﬁﬁéﬂr?%tc%ggrl %tn one

r enovede b @Riskd Bty iod] o Bffebitve amdaiats of 68]ard eree Gamtvea of i Ry, ) .

The FCl is expressed in units of carbons, and is a neasure of the
nunber B, Fay BorHfi U, e audfaren pisuitable ingrganie suppertanatesighpreterably

carbons from.a term nal carbon and a o} ' 10.

Count | ngnE RERICE CRFTRIS AT P Borbr i RO A RSO e el BhétetedauppBhe: |
the FC & (90%ﬁtéihfﬁé‘c%lﬁ@é‘éxﬁbri@é@%ia,fﬂﬁﬁb@lat rUgefl tatalyits ehdi n
termnal nethyl or ftomd branch net hane carbon. These carbons aggear

bet weentlRdr praparation agoksowprandnilstrative bt nonlsping eramiyles yuay

measur eq as, fol | ows: .a., Gal te th ge N 48t the
o1 eoul 3 (PR EREDR T ARt OB e P Bi T b EAE:
accur ac r i ,5 6o4l materials by sinply dividing the

nol ecul gfézv?/é?%yh?id(ﬁ% h“e]g’sanpl e oil by 14 (the formul a wei ght of
Cl12); b. divide the total carbon-13 integral area (chart divisions

or areajegInt &) sy foith aboseathe waxp feedimooewhich fhsbage sfock(s) g n
the integral area 1%er carbon in th% s(g | e; .C.Fpgea?ure t he aLeg

bet weendegved gay alse Boa 5Va5Hes VAXY e %ﬂ‘é‘?m& otl, npp-migeray AL 8y
the inte e 3 Abgak NoFEI
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carbons were :ab Alp Yirfiofer vaSwhtyniet@ chayalsohe sat ur at ed
car bon M@é%ﬂ?@ﬁ%‘% O%QQS%EE%% TMS (tetramethyl silane). Sol utions

of 15- Zs,cpgeaemriﬂ%/thwisgﬁéwhﬁingal Arpfrtiomafi theer paraffin treakybfeedds con-
degrees pul ses followed by a 0.8 sec a%,gu' sﬁtei on&gi nme. I{lboréiﬁ.r .to
i ni i 2 S ertsA-tapFeE ol R Fonapaiinie mAtRE Al HEBRe dBEr RSt DR SR PRY

of l JUN 8B i Pin fib@Yial ko Ecl&%ntigg%%’é&gﬁé 2bhPiniid R6dANGKAE Bl

acqui si experimen I'mes r rom11-80 mnutes. The
DEPT andnAfd hiroo Resge WEf eataitici devaxingds etsodpragticed hfteeisatiawexing;. -

oper at | rgmHRk eSO Wil 31 iSRSk te e SRUME Bipterial
Pol ari zaj | fer.: A
Coquenc S ieCEE Ghgic i fo TR, AR UASIORER I MaERIT 64

shows %&ﬁﬁ@?@iﬂmffﬁw fégtbbe hbwge CA6ADEEEE+p and CH2 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 CH2 [#rg] doWhen Bheodmpengeds gnetedshgrein itnlefings thy towehand{en upper

Gent | 1| EHBgHIGR S PSIAROR MOR SRS A hPan TS, PSSt TLsialed

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




.‘mono ol efwwdseosohAZzd The conpositions of the invention alpsarisacl7wdesa
pour point depressant consisting of a polyol ester represented by
.Formula | CH2ZOH C - X CH20CRL 0 - 23 - wherein x = OHor CH2OH y =
* H CH3, CH3CH2, or CH2OH, and Rl is an aliphatic hydrocarbyl group
havi ng from about 16 to about 30 carbon atoms. [58] The pol yol
esters typically are nade by the esterification of a polyol such as
gl ycerol, trinethylol propane and 1,1, 112ri s (hydroxynet hyl) ethane
with a fatty acid. Exanples of acids include octanoic, nonenoic,
decanoi c, dodecanoi c, undecanoic, isotridecanoic, lauric, nyristic,

pahni ti Gnigb ‘%%Egé) th%?ﬁEﬁ%dtﬁm & A6 BiIHicCrangkeiots rlot RedEie anPdnaterial at

I|nolen|c aci In a particularly preferred ester qf Formula
|, y is the spetificdNimich to be aresaht, pather it gralugdesomaterial hibng ubtide
[ 60] The anount of polyol ester useful in the invention is in the

range ofthfy¥M2&bout 0. 05 wt % to about 5 wt % and preferably from about
0.3 W% to about O. 7 wt % based on the total weight of the lubricating

comos! g 5 TUSLOTRAR RS beL O RN R Lot RYLRRIge one

or nore I Spersan

ant i oxi dant %’53 fgeﬁ\&%@ @g@yog,,_ ﬁ/%ﬁ&??dﬁrﬁédrbg}q&(hidfgégﬁ)y@{ @ntﬁd‘sisCt ion

nodi fiers oanmant s spersantsS useful in this invention

are bor girecksqridvingrmtinitiat et pmmtrb@gmnaém&am BRP°Eatetramiers hyibe are

| | ubl | t d d f h |
okl gnt TRGLAE IS Bl rale A ar s oiRe el MetdelR 8
di sper S ANk Ses ﬁ(f&n&bﬁ% e ﬁ%%t‘ﬁttmﬁél feeihd s 4§ isheB figktions are

pol yol efi'ns ‘havi ng an "average nol ecul ar_wei ght in the Jange from
about 8Q@fmda@hmusmm43a9@ﬁca§rapm @ﬁwn@a&c%ﬁ é%%g}w‘aw with

an al koxyl or al kyl ene. am n The
bor at ed I&feéi)@'?’sflé#’é’n‘??ﬁf ﬁ'“%’g?lgiﬁd ﬁ% C%gﬁ%g{ rom %B%l%gh&%

W % bas eghr@ber3per5anbhe°c DveRe feanisy beor at ed and/ or non bor at ed or
m xture thereof, are used generally in anounts - 24 - fromabout 0.5

to aboutprb&em%dsahechmncmttm aif asnaithts of thetentire Sractioni prgpatad by
conposition, .. [63] Detergents use uL in the for ns, i nclude the
nor mal , gl Etl‘é}F 96\9’@??}&%3&?1'%‘?%1:30 C5i W@?‘% ‘1'57& @Pﬂﬁﬁl nd t he
li ke, sa i

L4 8§e Fggk@&ggpgg *gé}ﬁéga fy ﬁﬁgﬁg]ixarp% SDAGY B89 foRhES.

al kyl benze ylerie his-= pheno S,
oi I sol upg MVapﬁnafﬁnicdhydfamrmm‘ mmﬂd}fdﬂnwhgﬂamrmabpatafﬁnw fhasor

{her cof . PELEPISHPGURRO SRR L8 FPTLRBES T Fo (L08R 10VRPPT

22 r.#)f)s |6 ¢ t?%:?]@ bagRde 8N A2 000ApHE, PRéfetibly N6sd 1RG0 Yt land more
preferably less than 500 wppm of oxygen, in the form of oxygenates. Waxy
feeds having these properties and vseful in the process of the invention have
been made psing a sturry F-T process with a catalyst having a catalytic cobalt

component, as previously indicated.

[029] The process of making the tubricant 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



[ 64] Exanpl es of suitabl e antioxidants are hindered phenols, such as
2,6-ditert-butyl phenol, 4,4'- nethylene bis (2,6-di-tert-butyl phenol)
2, 6-di -t erwWoBWBI24ptr esol and the |ike, ani ne anti oxi dXGTAS3WERI4EY

al kyl at ed napht hyl am nes, al kyl ated di phenyl am nes and the |i ke and
m xtures thereof. Antioxidants are used generally in anounts from
about 0.01 to about 5 wt % based on the total weight of the

| ubricating oil conposition. [65] Anti-wear agents generally are

oi | -sol ubl e zi nc di hydrocar byl dithi op phates having at |east a
total of 5 carbon atons, the al kyl groUp being preferably C2-C8 that
is primary, secondary, branched or linear. There are typically

present in amounts .of from ahout ,0.01 o 5 w % ref erabl) .4 to 1.5
Wt % bas e CERPLUAS WiiER a‘muméf)a%w ige drefitate Ae B?’ﬁ“%&%%%ré?#‘?{’b’% [ 66]
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| ubricating oil conposition. The anpunts al _si) depend on tlgge da?%ipged
vi scosi t yinsihedresease phhrdrogesanday EpeehPAHE! PTaSPEres Sat5a Irpm
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i amyl o SESTRREGRE BRSSPIty P o Sh Y anegn Segp abowr 0.1
di t hi Ocarhﬁmmswiﬂemgto.pfm nolpERenum di t hi ocar banat e(s) present

inthe oil, ranges fromabout 0.05 to about 1 wt % based on total
wei ght of lubricating oil conposition. The npl ybdenum content .can
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illustrated by the follow ng exar_rpi es_in which the | ow tenperature

pr oper t i esrystalline hpdrocragking/hy digisosanrizgtipn caidysheprefaablyrarsnli§icand
given in t&e}i} bles herein. In the tables, the pour point is that
measur ed B§ASTM D 97, the IVIRV or Mni-Rotary Viscosity is that
nmeasured - 26 - by the ASTM D 4684 Low Tenperature Punpability Test.
The Brookigsijd Giiseesirharimamndaislyst ard phyces@ENoDhgeRR raukdng/he
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having a Kv)qof ,00 fuBH3430 s.9P05s NS As1705, 883 438, SEa T 9, fs Pase




Additive 2. G ycerol nonostearate (conpound of Fornmula I, in which R1
Is a Cl7 hydrocarbyl group). Additive 3. Ditridecyl adipate. [71]
The resul tWO2pp8M8LE 1 show that Additive 2 (glycerol PEAGSEWAPHEE)
gave significant pour point reduction in the GIL 3.6 base oil. Table
1 W%W%W%W%W%W%Base G| (0Th 3.6) 100.0 99.4 99.4 99.4 0
0
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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.

[032] Hydrocarbon conversion catalysts useful to hydroisomerize waxy
feedstocks are zeolite catalysts, such as ZSM-5, ZSM-11, ZSM-23, ZSM-35,
Z8M-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 paliadium 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 P/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
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ZSM-48, in the hydroisomerization of the waxy feedstock eliminates the need

for any subsequent, separate dewaxing step, and is preferred.

[034] A separate dewaxing step, when needed, may be accomplished using
either well known solvent or catalytic dewaxing processes and either the entire
hydroisomerate or the 343-399°C+ fraction may be dewaxed, depending on the

intended use of the 343-399°C- material present, if it has not been separated from
the highér Boiiing 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,
or mixtures of MEK /toluene and the like, and further chilled te 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 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 siocks useful in the present invention.
Also well known is catalyiic 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
boiiing range, for example, 343-399°C—, ';Vhich are separated from the heavier 343-
399°C+ 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 343-399°C+ material into the desired base stocks.
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[035] 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 pe&oleum 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
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 204-316°C, a pressure of 3,447-6,205 kPa; Hg treat rate of
1500-3500 SCF/B for flow-through reactors and LHSV 0f 0.1-10, preferably
0.2-2.0. The dewaxing is typically conducted to convert no more than 40 wi%
and preferably no more than 30 wi% of the hydroisomerate having an initial
boiling point in the range of 343-399°C to material boiling below ifs 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
III base stocks and base oils, and so may be very advantageously used with the
instant inveniion. Such GTL base stocks have kinematic viscosities up to about
20-50 mm?/s at 100°C, whereas by comparison commercial Group Il base oils
can have kinematic viscosities, up to about 15 mm/s at 100°C, and commercial
Group I 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
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Exanple 2 [72] In this exanple, several |ubricating

conposi t i oM 20080e24pT epared with a polyol ester of for mPCA/US200TREST
| ubricating conpositions contained different types of base oils,

nanmely: GIL 3.6, which is the sanme GIL base stock as used in exanple
1, having a
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111 base stocks can provide additional beneficial advantages in formulating

lubricant compositions according to the present invention.

[037] In the present invention the one or more 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.

[038] One or more of the wax isodewaxate base stocks can be used as such or
in combination with the GTL base stock(s).

[039] One or more of these waxy feed derived base stocks, derived from GTL
materials and/or other waxy feed materials can similarly be used as such or
further in combination with other base stocks of mineral oil origin, natural oils

and/or with synthetic base oils.

[040] The preferred base stocks 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.

[041] " The lubricating composition of the invention comprises a major amount
of lubricating base oil, the lubricating base oil being obtained from one or
several base stocks. Typically, the lubricating composition contains from 50 to
99.95 wi%, preferably from 60 to 99.95 wt%, conveniently from 75 to 99.95
wi% 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
wi%, more preferably 70 to 100 wi% by weight of the total of the base oil, the



~Kv of 3. GddkBoRbs 1000C and a VI of 138; GIL 6, which pgThifdSesaness7
" G L base stock as used in exanple 1, having a Kv of 60 m2/s at 1000C
~and a VI of 157; SN 600, a Goup Il mneral oil base stock, having a

- VI of 96; Goup IIl-A4, whichis a Goup Ill mneral base stock,
having a VI of 129; Goup I11-A6 which is a Goup IIl mneral base
stock, having a VI of 142; Goup II1-B6 which is a Goup Il mneral

base stock, having a VI of 144; PAO 6 i1ghich is a pol yal phaolefin
G oup |1V base stock having a VI of 137. [73] This Exanple shows that
t he polyol ester of this invention is effective to reduce the pour

point o i ﬁ—ibdlf' i f ' | the! 2AdRERERE of
Fi scher &FS(")J%E %#ﬂ%&@%%ﬁr%%@%up 1Jla'}%tf'lgglééer %%gﬁéhé(%?L? Tﬁe pol yol ©
est er othd fihighed\Vabticamt, i s however not effective in reducing the pour
point of a Goup Il mneral oil base stock such as SN 600. Table 2

Base G| GIL 3.6 GIL 6 SN 600 G oup IIl-A 4 Goup IIl-A6 ]
[043] A preferred GTL liquid hydrocarbon composition used as base stock 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+0.85(CH; = 4) <45

as measured over said liquid hydrocarbon composition as a whole. -

[044] The preferred GTL base stock can be further characterized, if necessary,
as having less than 0.1 wt% aromatic hydrocarbons, less than 20 wppm nitrogen
containing compounds, lt;:ss than 20 wppm sulfur containing compounds, a pour
point of less than -18°C, preferably less than -30°C, a preferred Bl > 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 (XV @ 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 Cy to about Cyg, a molecular
weight of about 280 to about 562, a boiling range of about 343°C to about 566°C, 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.



Goup I11-B 6 PAD 6 KV @100C, nm/8 3.66 6.05 11.95 4.06 6.59 6.50
5.79 Pour Point, C-27 -18 -12 -21 -21

WO 2008/002425 PCT/US2007/014337

-19-

[046] In the above the Branching Index (BI), Branching Proximity (CH; > 4),

and Free Carbon Index (FCI) are determined as follows:

Branching Index

[047] 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 quantitative 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 (T7), and 120 scans to ensure good

signal-to-noise ratios.

{048] I atom types are defined according to the following regions:
9.2-6.2 ppm hydrogens on aromatic rings;
6.2-4.0 ppm hydrogens on olefinic carbon atoms;
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 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 (CHz = 4)

[050] A 905 MHZz’CMR singie 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. CDCl; solvent gives a triplet located at 77.23 ppm in

the '°C spectrum. All single pulse spectra are obtained under quantitative
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conditions using 45 degree pulses (6.3 us), 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.

[051] The C atom types CHj, CHy, 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 (CH; > 4). The types of branches are
determined based primarily on the ’C chemical shifts for the methyl carbon at
the end of the branch or the methylene carbon one removed from the methyl on
the branch.

[052] Free Carbon Index (FCI). The FCIis 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;

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



Pour Point Reduction, C-18 -12 +3 0 -6 -6 0 - 28 - Exanple 3 [74]
Thi s Exanpl e shows the effect of increasing the treat rate of a

pol yol estwo2008/00342% | nventi on on the pour point qual i tRET/UFRE7HBISHI t S
al so show that the Low Tenperature Punipability (MRV) quality and the

Brookfield viscosity is also inproved at lowtreat rate. Table 3 W%
W % W % W %

-2] -

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

[053] 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 épectral width was limited to the saturated carbon region, about 0-80
ppm vs. TMS (tetramethylsilane). Solutions of 15-25 percent by weight in
chloroform-d} 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.

[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 CH; 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 CHjs 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-parafiins or
cycloparaffins, which may be present in the oil samples in varying amounts.
The cycloparaffins content is measured using Field Tonization Mass

Spectroscopy (FDVIS).
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[055] GTL base stocks and base stocks derived from synthesized
hydrocarbons, for example, isodewaxed waxy synthesized hydrocarbon, e.g.,
Fischer-Tropsch waxy hydrocarbon base stocks 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 sﬁlﬁu', 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 stocks which themselves, inherently, are of low or zero
initial sulfur and phosphorus content. Such base stocks when used as base oils
can be formulated with the catalytic antioxidant additive disclosed herein replac-
ing or used part of the heretofore additive such as ZDDP (zinc dialkyldithio-
phosphate) 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,

[056] As indicated, the base oil of the compositions of the invention may
contain from 0 wit% up to about 95 wi% of a Group 1V base stock, i.e., a
polyalphaolefin or PAO. The preferred PAOs are those prepared from Cg to Cyp

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
I
CH,0C R,
I

0 . I
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wherein x = OH or CH>OH; y =H, CH3, CH3CHp, or CHaOH; and R is an

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

{058] The polyol esters typically are made by the esterification of a polyol
such as glycerol, trimethylolpropane and 1,1,1-tris (hydroxymethyl) ethane with
a fatty acid. Examples of acids include octanoic, nonenoic, decanoic,
dodecanoic, undecanoic, isotridecanocic, lauric, myristic, palmitic, stearic,

isostearic, arachidic, oleic, linoleic and linolenic acids.

[059] In aparticularly preferred ester of Formula 1, yis H, x is OH and R is

an aliphatic group of 17 carbon atoms.

[060] The amount of polyol ester useful in the invention is in the range of
from about 0.05 wi% to about 5 wt% and preferably from about 0.3 wi% to
about 0.7 wi% 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 alkbxyi or alkylene
polyamine, such as tetracthylenepentamine. The borated dispersants contain
boron in an amount from about 0.5 to 5.0 wi% based on dispersants. Dispersants,

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



4680 2020 1400 1630 Exanple 4 [75] In this Exanple, a OAM 30 engine

oil lubricant was prepared with either a Fischer-Tropsch wax-derived
Goup |11 Wasesepwek (Fluid 1) or a PAO (G oup |V base PEXBERY7B14337
simlar viscosity (Fluid 2) and a pol yolester of Forrmula |I. The

results show that the |ow tenperature properties of Fluid 1 were
i nproved to about the sane quality to that PAO [ubricant (Fluid 2).
This Exanpl e al so shows that the polyol ester of this invention is

effective in a fully formul ated Iubmlng conposition. The Exanple
al so shows that the pour point and viscosity of the finished
| ubricant not containing the polyol ester of this invention (Fluid 3)
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composition.

[063] Detergents useful in the formulations include the normal, basic or
overbased metal, that is calcium, magnesium and the like, saits of petroleum
naphthenic acids, petrolenm sulfonic acids, alkyl benzene sulfonic acids, alkyl
phenols, alkylerie bis-phenols, oil soluble fatty acids. The preferred detergents
are the normal or overbased calcium or magnesium salicylates, ];;henates and/or
mixtures thereof. Detergents are used generally in amounts from about 0.5 to

about 6 wt% based on the total weight of the lubricating oil composition.

[064] Examples of suitable antioxidants are hindered phenols, such as 2,6-di-
tert-butylphenol, 4,4'- methylene bis (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 wt% 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 wi%, preferably 0.4 to 1.5

wi% based on total weight of the lubricating oil compasition.

[066] Suitable conventional viscosity index (V1) 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,



GITL 3.6 100.0 o 100.0 Properties Pour Point, C -27 <-54 -27
Fluid 1
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copolymers of alkylmethacrylates with N-vinyl pyrrolidone or dimethylamino-
alkyl methacrylate, post grafted polymers of ethylene-propylene with an active
monomer such as maleic anhydride which may be further reacted with an
alcohol or an alkylene polyamine, styrene-maleic anhydride polymers post-
reacted with alcohols aﬁd amines and the like. These additives are used in
amounts from about 1.5 to about 15 wt% based on total weight of the lubricating
oil composition. The amounts also depend on the desired viscosity

specifications.

[067] Friction modifiers useful in this invention comprise molybdenum
dithiocarbamates, molybdenum amine complexes and molybdenum dithio-
phosphates. Examples of molybdenum dithiocarbamates include Cs-Cy5 dialkyl
or diaryldithiocarbamates, or alkylaryldithiocarbamates such as dibutyl, diamyi,
diamyl-di-(2-ethylhexyl), dilauryl, dioleyl and dicyclohexyl dithiocarbamate.
The amount of molybdenum dithiocarbamate(s) present in the oil, ranges from
about 0.05 to about 1 wt% based on total weight of lubricating 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 polydimethy!-
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
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by the ASTM D 4684 Low Temperature Pumpability Test. The Brookfield
Viscosity was determined by ASTM D 2983 and the cold-cranking simulator
(CCS) apparent viscosity was measured by ASTM D 5293.

Example 1

[070] In this example a series of lubricating compositions was prepared using
one of three different polyolester additives and either a GTL base stock having a
kinematic viscosity (Kv) of 3.6 mm?/s at 1000C and a VI of 138°C or a GTL

base stock having a Kv of 60 mm?/s at 100°C and a VI of 157°C. These two
GTO base stocks are of the Group 111 type. The polyolester additives were:

Additive . A mixture of glycerol monooleate, dioleate, trioleate,
glycerol monopalmitate, dipalmitate, tripalmitate, and glycerol monomyristate,
dimyristate and trimyristate, The composition contained about 45 to 50% of the

monoesters, 20 to 22% diesters and 30 to 33% of the triesters.

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

Wt% | Wi% | Wi% | Wit | Wit | Wit%
Base Qil (GTL 3.6) 100.0{ 994 |1 994 | 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
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[072]

Viscosity @OC,

mrls 10.15 11.1 10.18 VI
PCT/US2007/014337
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In this example, several lubricating compositions were prepared with a

polyol ester of formula I. The lubricating compositions contained different types

of base oils, namely:

1073}

GTL 3.6, which is the same GTL base stock as used in example 1, having a

Kv of 3.6 mm?%s at 100°C and a VI of 138;

GTL 6, which is the same GTL base stock as used in example 1, having a

Kv of 60 mm?/s at 100°C and a VI of 157;
SN 600, a Group II mineral oil base stock, having a VI of 96;

Group ITI-A4, which is a Group III mineral base stock, having a VI of 129;
Group III-A6 which is a Group III mineral base stock, having a VI of 142;

Group III-B6 which is a Group III mineral base stock, having a VI of 144;
PAOQO 6, which is a polyalphaolefin Group IV base stock having a VI of 137.

to reduce the pour point of Group III base stocks and is most effective in

This Example shows that the polyol ester of this invention is effective -

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 minera! oil base stock such as SN 600.

Table 2
GTL GTL SN Group Group | Group | PAO

Base 0Qil 3.6 6 600 nm-A4 | M-A6 | III-B6 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 wi%
Glycerol
Monostearate
Pour Point, °C -45 -30 -9 -21 =27 -i8 < -57
Pour Point
Reduction, °C 18 12 3 0 6 6 0




178 195 CCS @-35C, cP 3140 3940 3010 MRV @-40C, cP 12206 14364
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Example 3

[074] This Example shows the effect of increasing the treat rate of a polyol
ester of this invention on the pour point quality. The results also show that the
Low Temperature Pumpability (MRV) quality and the Brookfield viscosity is

also improved at low treat rate.

Table 3

Wit%o Wit | Wi% | Wi%
GTL 6 Base Qil 100.0 99.70 | 9940 | 99.10
Glycerol Monostearate - 0 0.30 0.60 0.90
Properties
Pour Point, °C -18 -27 -30 -27
MRV @ -30°C, cP 22703 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
1V base stock) of similar viscosity (Fluid 2) and a polyolester of Formula I. 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.



100 % of a G TT, base oil
to 5 wt% of a pour point depressant consisting of a polyol
repr esent eHOBYSPHHAIa 1 CH2ZOH Y- X Chlz O CR O
CH20H, y -= H, Cu3, Cl-13CH2, or
al i phati c hydrocar byl
wher eby the pour point of said base oil
2. The nethod of claim1 wherein the um base oil
of a hydroisonerized or isodcwaxed Fi sgher-Tropsch wax.

by adding to the base oil

CH20H, and Ri
group having from 16 to 30 carbon atons,
I's reduced by at

fromO0.05 wt%

ester
PCIASEQTA14237=
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Table 4

Base Qil
PAO 4 0 100.0 0
GTL 3.6 100.0 0 100.0
Properties:
Pour Point, °C -27 < -54 -27

Fluid 1 | Fluid 2 Fluid 3
Components wi% wit% wi%
PAO 4 0 70.39 0
GTL 3.6 70.39 0 70.39
Additives 29.06 29.06 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

| east 9C.
consi stsof 100 wt %
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| CLAIMS

L. A method for reducing the pour point of a base oil consisting of
100 Wit of a GTT. base oil by adding to the base oil from 0.05 wi% to § wt?% of a pour

point depressant consisting of a polyol ester represented by Formula |

CH,OH

Y—C—X

|

CH, O C Ry

O
wherein x = OH or CH,OH: y = H, CHj, CHiCH,, or CH,0OH; and R, is an
aliphatic hydrocarbyl group having from 16 to 30 carbon atoms, whereby the pour point

of said base oil is reduced by at least 5°C.

2. "The method of claim 1 wheremni the GTL base oil consists of 1060

wi of a hydroisomerized or isodewaxed Fischer-1ropsch wax.



