Lubricant Bane fromPalmGQ | and Its By-Products Field of the invention 5
"The present invention relates to a bi odegradable functional fluid i
conposition for lubricant, hydraulic and like fluid, p Mmummmu
functional fluid based on pal moil andl its by-products. ,Tof t he
invention 10 In the recent years, there has been an increasegdgsgmwar eness on

the environnmental inpact of - |large anounts of |ubricants and industriat

fluids entering the epybfieiHiBate F6if Pafin IGIPKAORS BY-Prédiickd age. |f the
| ubricant has little biodegradability, accumul ation of these |ubricants

will result in environmental pollutions. 15 The industrial |ubricating oil
current | yribld of ttic i¥vdhsi®n! @rgely based on mneral oils that are highly toxic
to the environnment. Mneral oils based lubricating oils are not readily

bi odegradabl e by m croorgani sns. Recent studies also indicate that these

oils afer l&aﬂr@eﬂtog%lgn r&&@é@%@i@&éo}‘adaﬁlg%r’?‘ctxb§al a}ﬂucppdﬁ')&'é%oﬂ%dlufn‘?éant

| ubricating tluids which are based™ on renewabl e natural resources, and at
t he sanme hydrasliesnd lke Ak partifylaryrd fnetiopal fhid kasgdempala odiang ltabzeptqd@ctpot enti al
candi dates to replace conventional mneral oil based lubricating oils.

Nat ural vegetable oils are non-toxic, exhibit a ready biodegradability,
good | ubBackgropndrfithedueatibewer heal th probl enms such as all ergi es. Rapeseed
oils and sunflower oils are the two nost common vegetable oils currently
used in the fornul ati on of biodegradable 25 lubricants in Europe.

Meanwhi | ep thdheecers ecof, that thlaabeemranrindhefsb@dwmeg@s ablt& eivliroamemg/ldmadtioﬁ fluid
has been i ocho88dor L BusgkelalinBatienhsa: K8mkanhe Elvidhpe(RAL RN el o

US6, 300, 28FF SHSLE Pharivalls 418 dndipi ﬁ%ﬂ% eed”' i %S“ ‘&“@u B "R BEEE F or

hydr aul i Cspfllaget df tlh-elohmriyan( Rag daﬂle tiodegtdBhi By 2 a@nmulatise df shdsg htibricamodiifli ed 30
soybean oi oi | .to produce hydraulic fluid. Before this, the
soybean df ?“lt 'ge’b‘értof“fnﬁmflvonﬂwlfogenat ed followed by a winterisation process.
Lawate et al. (Patent no. US5,538.645) wused genetl cally nmodified high

ol ei c, vegetabl e oils as. base fluid. ~ ransest doil is t her group
of babe olfle HId&H ahyH iGaling, i hesreenily i H@ ¥ B¥eniarast %ﬁ S Tagpt efiae e y

accept ablggy dbaul foCthel brvikonkedalMinérBRlbantbab 11880at%E8o0G)e thorReRaL eri fi ed
biodegradable by microorganisms. Recent studies also indicate that these oils are
carcinogenic. Consequently, there is an obvious need for lubricating fluids which are based
on fenewable natural resources, and at the same time environmentally friendly.
20

Vegetable oils are the potential candidates to replace conventional mineral oil based
lubricating oils. Natural vegetable oils are non-toxic, exhibit a ready biodegradability, good
lubricity and cause fewer health problems such as allergies. Rapeseed oils and sunflower oils
are the two most common vegetable oils currently used in the formulation of biodegradable

25  lubricants in Europe.

Meanwhile, the use of natural or modified vegetable oil as hydraulic fluid has been disclosed
in several patents. Konishi et al. (Patent no. US6,300,292) describes the use of rapeseed oil as
a suitable base for hydraulic fluid. Honary (Patent no. US5,972,855) used slightly modified
30  soybean oil as a base oil to produce hydraulic fluid. Before this, the soybean oil is partially
hydrogenated followed by a \\!inférisation process. Lawate et al. (Patent no. US5,538.645)

used genetically modified high oleic vegetable oils as base fluid.
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vegetable oil with a short chain fatty acid ester to produce a base
"suitable for industrial [lubricant. Lansa (Patent na. US5, 885, 946)

descri bed a process of transesterifying vegetable 5 oil with a | ower

al kanol to produce an al kyl ester and then the al kyl ester is further
transesterified with a polyol. Lamsa (Patent no. US5, 885, 946) provided a
met hod for preparing a base for synthetic lubricant simlar to Patent no.

US5, 885, 9AGndauttrifiksil 10 ist &H%theegiowvéfl t;aser @itutu@ed onregéfdﬂéﬁé%t inCth€$br&uldtidn et
anot her group of base fluid used tent no. US6, 054, 420)

descri becE® H@l%@%lara&fqp&bleohvdé@um@a@gMe%lb(Pét%m .1&@'%78&96% wsesiesifat £ 1 ui d

using s WEE’Q(@IBU: GilewkEh §Pit)rt Q;‘HLM h‘XQ\F h&d Q»Jsfép t}pbrodmré by i forl Rateny no.
US5. 880. 075) al so describ he use of the ester of oxoi sodecyl al cohol

wi th i so-lybrecant. éaméa dafent @%r&bﬁ&ﬁé&é;%@ dmctrrbe@)elpmss ddrapsesierifingevegetablar at i on

of synd he(;ll %'1(2 5ragf<"91|0? t(L 'ébb(ydugém% almte‘?@ﬁgﬁd Qﬁena%e élfqt &R 19Cfurtﬁle5
US5, 607, 907) disc osed the use o trinmet hyl ol propane) esters of

capryl i c tmsestpified withciadpolpdj Lemend (Bﬂtmh ot dAYSE85866)d peoyided cir aneithiod forui d.
rovever, SUigt 6.0 hels tﬁaaxgak{)ngltpsm LSE Blenll BNE LS BEL GRS pANBYAL het i C

esters e odegra ave t drsa vant'age of i ng
inferior @Rymaunvefstablllty On the other 20 hand, the vegetabl e oi
which is excellent in biodegradability and superior in respect of |ower
prices, but they have poor thernmal, oxidative and hydrolytic stability. In
generHl , $odieticodscer itemnearr@t}mr eerpupopériase Sluaf uwat udatlewidr gariPhenti mpr oved

by incre unsat ur.a nat.ur oi | wever high
dogr oo of OO P IREHNE SR preiRh o B blsdfradiule Ghuft Ry Bnafionel pUUREE"  hese
r easons, i\h&leﬂaﬁwﬁ’rcﬂf plehﬁdri?fBa}’coﬁﬂﬂ YahRy usﬂd(ﬂaﬂ:nt hkﬂ USsss809eyedie &acribed
appllcatl eseed ol $ gﬁs for. instance,. have . een $sed in
| ubri cant | FF? g8 of 0;3‘88? Ry ﬁ%‘P %5*8 n‘58r?§ea“‘ﬁ>3‘f IHPPMOIRRJIRR !
possessesesgPan iy plép@atma@ﬂ i\lnth)étnafbd)dle&tbddb(él fupricntl Wehhade pxi. ckaatbmeno
stability conpared to a highly g %xunsatur ﬁed oil. is not chosen because

of it5 podt>-eWhY7) SesclosstpbE disqiel MR, (EMeY olRioRPElefsids Of AIFONFe AP Re

propert|Q&Kgﬁqmggguapg@mqhkghmq@gmgmy@@a|ne nol ecul e of the vegetable oi
can be substituted with a hindered al cohol. Usually al cohols without (3-

hydrogen, such as neopentyl glycol, trinethylol propane and

pent aer yt ikt ,svﬁﬁ&mt&@% haI@@]e%mb\r&%f RBhS phikds dnd shithsic bydrtyradnto its
fatty acids and gl ycerol. The hydrol ysed fatty acids are
blodecrradabllm have the disadvantage of being inferior oxidative stability. On the other

20  hand, the vegetable oil which is excellent in biodegradability and superior in respect of lower
prices, but they have poor thermal, oxidative and hydrolytic stability. In general, poor cold
temperature properties of natural oil can be improved by increasing the degree of
unsaturation in the natural oil. However high degree of unsaturation contributes to poor
oxidative stability. For these reasons, the natural oils may only be used in the less severe

25  applications. Rapeseed oil and castor oil, for instance, have been used in lubricants in limited

specific applications.

Palm oil, even though possesses good biodegradability and lubricity and better oxidative
stability compared to a highly polyunsaturated oil. is not chosen because of its poor cold

30  temperature fluidity.

In order to improve on the properties of vegetable oils, the glvcerine molecule of the
vegetable oil can be substituted with a hindered alcohol. Usually alcohols without f-

hydrogen, such as neopentyl glycol, trimethylol propane and pentaerythritol, are used. The



then re-esterified with a hindered alcohol. This inproves the thermal,
"oxidative and hydrolytic stability of the oil significantly w thout
affecting nuch on the biodegradability. This new range of product is
general | y: known as synthetic ester. 5 Summary of the invention Lubricant
hel ps to reduce friction between two contacting netal surfaces thus nmaking
the novenent easier. In the absence of lubricant, friction caused by the
rubbi ng ofegéthtge BDVI MGt hylibled tSitCRAUS 85 dNGRIgl AREb] CTHRAY e hHRedfatwatigharae! ds
tiny inperfections. on the anin% parts together. The parts then tear apart,
vel d t ogeftiereagdiied wia & dindered pleghiof ol MPreghtihhuteriel | oxidagyn Pduse
failure ofygtdhiceRbiiig of e Siv@nitiedyommitbut B E SRR Rh&hOblodedstiaBAkyM Oi |

by- product's which are bi odegradabl e’are 15 possible to provide

sat i sf act By ghesdretuptin gencedly Xnpiimat y8Mhalic ¢fii d. An obj ect of the
presery invention is to provide a conpetitively priced vegetabl e based
functional fluid which possesses good bi odegradability. oxidative stability
and | ubr i Semaxy ofghoimentions, 20 A further object of the present invention
is to prepare a functional fluid having properties which are suitable to
be used as hydraulic fluid. This fluid is prepared froma vegetabl e

sour ce, nmibnkant halpmtoirdducso fetihe beiriee tpalcontadting destd] \satfacge shus Thakingathm oi | i s
used eit inits. f1er e ing, 1&al Lning and
fract i onanrsest bgier QR Bor L Ruplcht cRRELSRI REKRAGR o LY AL T 1o,
Conbi Hat i @nts chusestwenabnd ctea@s dead ewhiviatwelds stinyammyatfsoiobe on ubedhovilgepasai d pal m
oil derivative 4.sS a | yol ester ich resulti fr chem cal ..reaction
betveon pabil TrRufeed sk fer el et 8 po it o Rl pn s 3G
nat ur al odobn eawde fafleresdild epgihy.ol ester is al so used and preferred. The 30
resultant properties fromthis type of conbination gave better properties
due to the synergetic effect. One of the advantage is the resultant oi
have a | owemhap@onow RAhdthatddetable ofiran@phlaasdil beprodha@divhich yretbicdegtabigblnat ur al

vegetabl e oi]. Mreqver |t is, ood bal ance bet n, performance and cost.
2" Ut | RSP £9 P Fatts HEOTHU BB BHME3A 3be n5hoRa) J44d wi th one or nore

additives to enhance the

An object of the present invention is to provide a competitively priced vegetable based
functional fluid which possesses good biodegradability. oxidative stability and lubricating
properties.
20
A further object of the present invention is to prepare a functional fluid having properties
which are suitable to be used as hydraulic fluid. This fluid is prepared from a vegetable
source, mainly palm oil together with palm oil derivatives. The palm oil is used either in its
natural state after undergoing physical refining and fractionation or as derivatives after
25  undergoing chemical modification. Combination of natural oil and derivatives can also be
used. The said palm oil derivative is a polyol ester which resulting from chemical reaction

between palm oil by-products and hindered polyol.

The combination of natural oil and the said polyol ester is also used and preferred. The
30  resultant properties from this type of combination gave better properties due to the synergetic
effect. One of the advantage is the resultant oil have a lower pour point and better oxidative
stability than the natural vegetable: oil. Moreover it is a good balance between performance

and cost.



performance of lubricant or hydraulic fluid. Exanples of additives for
"hydraulic fluid include antioxidants, anti-foam additives, anti-wear
additives. anti-rust additives, pour point depressants, viscosity-index

i nprover or conbinations thereof. 5 Dejailed description of the invention
This functional fluid could be used as base for |ubricant such as the
hydraulic fluid to facilitate the novenent of construction, industrial or

agri cul t ufigctivra TR SMhEWeEhtds chif BClogfiulated X ith @hé oEREAE@Nes ta@hlizatd thelr al

harvesting machi ne, jnjection npulding machine, hydraulic elevator, etc.
The base FFfgrmeange el ]i”h"“ltaﬂﬁ%rhiyﬂ’@élr‘u“t yf Eramples of adisves fop p’ﬁr@e}rcef!’%d i‘“§?”£e| i qui d

fraction pababsed abRAmt B&itvddanhNM Qdbitivss, faRichiionddigdsandur §oidied into
solid and liquid fractions.. 15 Fractionation is performed in order to
reduce t HEPESTIENYISCOFYSREG IHPERYF tcoPpbaeiiens therspdi cal Iy pal m ol ei n has

| odi nes Value (1V) in the range fromabout 56 to 72. A vegetable oil has |V
hi gher than 72 could al so be used in present invention. |odine Value is an
i ndi cat i oPetailed; descriptiogrofhegpventioat ur ati on. Pal m ol ei n has been widely used,
particularly, as edible oil in many countries, particularly for industrial
frying. 20 It is well known that the pal molein of |ower IV becones cloudy
as the tehperdacieral dusbeould Phijused gs dase foo lebrigentatuch satthohydsiulisofiiddp t he

nol ecul es. w:i.hi |0, P i cul )
e e oo de PSRBT oL R LB DE p LR s o o
or hi Yhersoilhéxghvater, agcotart dlanasithg tedote; i igjectionc orukintg (@G {ing, ohyls@lic ppn) ,

l ow in frggmfatny acid (FFA) (< 0.5%, high oleic (46% and low linoleic

and | i nol &ni*e" 6% content is used in this invention. Thus, the |ubricant

of the present invention is suitable to be used in tropical regions of
countries_such as., Mal.aysia, |ndanesia, Thailand, .Singappre,. Brazil or any
ot her  coulter 5%l B 5 i 11 MUFTCRR; 8 pa ity B g R e B o vBBinGe i s a
pol yol eswksn wei clide @almh tdings firactionatee nindatefihed dhto Osvlidesnte éiguid pAhdtiond. |
by-prﬁ?ucﬁs and. hi.nder.ed

y

. ol %I. Th sa]iedc%alm il btéﬁig)rqduct [S.a mxture
of falty FACIHE? RGBS PHIEDI 6uch theocoiEnt ot B (Y Sy YRl 0 (cB)
and caprigald@idgh bisl Iin@aldeSIV) in the range from about 56 to 72. A vegetable oil has 1V

higher than 72 could also be used in present invention. lodine Value is an indication of the
degree of unsaturation. Palm olein has been widely used, particularly, as edible oil in many
countries, particularly for industrial frying.

20
It is well known that the palm olein of lower IV becomes cloudy as the temperature drops.

This is due to crystallisation of some of the molecules within the palm olein, particularly the

saturated triglycerides.

25  Preferably, the palm olein having IV (iodine value) of 60 or higher, high in tocopherol and
tocotrienol content (800 to 1500 ppm), low in free fatty acid (FFA) (< 0.5%), high oleic
(46%) and low linoleic and linolenic (16%) content is used in this invention. Thus, the
lubricant of the present invention is suitable to be used in tropical regions of countries such as

Malaysia, Indonesia, Thailand, Singapore, Brazil or any other country with similar climate.

The said palm oil derivative is a polyol ester which resulting from chemical reaction between
palm oil by-products and hindered polyol. The said palm oil by-product is a mixture of fatty

acid having composition of 6 to 12 carbon with caprylic acid (Cs) and capric acid (Cjo) as its



maj-or conpounds. The caprylic acid is in the range of 40 - 60% while capric
‘acid is about 20 - 47% of palmoil by-product. This by-product could be
obtained fromthe processing of palmoil. For exanple fromthe 5 physical
refining of palmkernel oil we could gﬁt t he pal m kernel fatty acid
distillate (PKFAD) and fromthe ol eochem cal industry we could get the
pre-cut fraction obtained from the splitting of pal mkernel oil and the
non- gl ycefdjetecotipd@ids Ohelc@siouEa&dlishif @irhibe o8y C80R! whileEpritURid iI Bioupp@- Cut
fraction isoextpeci ally interesting because it is rich in C8 and Clo fatty
aci d. 10 ~The® slralm kil fi@F¥Chol yol does not contain (3-hydrogen are
neopentyl glycol, trinethylol propane, pentaerythritol and

di pentylerythritol of fatty acids having 6 to 12 carbons. Preferably

pent aer ytIAn§ bxsprofuct geuld berpbiained freas dist prpepseng poprlmooik oe example framfthe t y
aci ds <f rqm, I Vs, pghataer i b4 Q1 t

Pr efersabﬁiﬁggérl];p?fé@h%cfgi%a%g\qglggl?gg\gésc&ﬁamgu actltq(ﬁ gl tl)(g%ﬁlugar%?z%fdr g]lsuﬁa%%% and
L7671A ar(BKFABdeed frem thetdieochaminal lindustnwe toyld et dhet pre-avidraciionobiangdrfovs de a
superi or Lo Lol ' ] X [ [

parti cul a{irfmlegPH tﬁsnéaf%fl&@nk?fn%gﬁjgg%g}et%g%ﬁg(g?g&% r\érr\@? gl%(,j tﬁ}aaﬁqélth% isfgrlyc?\e?rloclje a

fil m t hatresidgudbs preetuafractpne eapeceintiserestingfheraias jt ik 76 inACaetd & fatty

t hi ckeneraCl nd 20 pour point depressant to permt flow of the oil

formul ation bel ow the pour point of the wunnodified |ubricant. The

hydra@ ic fluid is prepared by m xing the palmoil, polyol ester and

addi tive .packages . unti e adm xture.,are honpgeni sed. her. .veget abl e
o1 suchgtfRasH rolyol 8esRl i iioce 3L RURE kRN ST oSy o
state or mffaeé, pdnewhalaitoloand eliyehiyterytndiof iof afitoracis Hakingi €ab 12 efibonsng t o
achi eve aP%ll%Bfr ol ei ¢ .cgnten . can_al so. be used i nf\t he bl end. - The mdr aulic.
fluid in FHEMPRSSBATYIHIL i YSEhitHASPTGSeRL BETYIgn {9, R5is Nofe Y 2ei4s foRd8!™ A | ower
Vi scosi t Wil Byde¥dict ®.foinf petakb@hrit8i%:sepul d al so be obtai ned dependi ng on the
conbi nation of the 30 blend. It is to be understood that the present

i nveniti on may be enbodied in other specific forns and is not limted to

t he sol e prbRdlyERérgd a8aTi1ORLkaR HRnutONRY &y MBALS Al76oNaRND76T 1A are
added into the formulation of present invention to provide a superior result. L7653 provides a
mixture of antiwears that is particularly useful. Antiwear additives absorb on metal, aﬁd
provide a film that reduces metal-to-metal contact. Whereas, L7671A act as a thickener and

20  pour point depressant to permit flow of the oil formulation below the pour point of the

unmodified lubricant.

The hydraulic fluid is prepared by mixing the palm oil, polyol ester and additive packages
until the admixture are homogenised. Other vegetable oils such as soybean, rapeseed and
25  sunflower whether in its natural state or after chemical or genetic modification or physical

refining to achieve a higher oleic content can also be used in the blend.

The hydraulic fluid in the present invention has viscosity index of at least 190. A lower
viscosity index i.e. from 150-189 could also be obtained depending on the combination of the
30  blend.

It is to be understood that the present invention may be embodied in other specific forms and

is not limited to the sole embodiment described above. However modification and



equi val ents of the disclosed concepts such as those which readily occur to
"one skilled in the art are intended to be included within the scope of the
clainms which are appended thereto. Exanple |I 5 Preparation of esters The
pol yol ester used in the invention is Erepared t hrough esterification
process in between palmoil by-product and a hindered polyol. The
by-product is a short chain fatty acid mxture of C6-Cl2 fatty acids in
whi ch Capéqmlviaﬁm(s@)heMlcﬁ@@&dn@e;{t&m a@EHoEts whiSh irdaQilTBEARF (CEHFRRBIeE idhe 10
Meanwhi | e, the hi gcfiered poI is pentaerythritol (PE). Pent aeryt hritol (1
mol e) andir 3t {njend @sbedwchés Mhmtktft trPRSOf( e@ﬁlﬁ’émh%@e pRpgpded theretey

mul ti necked reactor for reaction. The reaction mxture was stirred wth an
overhead stirrer. The flask was charged with nitrogen gas before the
reacti on Btgwteed and the reaction was 15 carried out in the presence of a
nitrogen bl anket throughout the reaction. The esterification process was
carried out at NOT to 210C. The progress of the reaction was nonitored by
measur enePrepargfonjobediers he aci d content, anounts of water condensate

col l ecte . . ap; t ogr aphy
(TG e B e BB M SRR SRR 0 A B oty B R

di sti | | edpalrowdbytpnaiivet and ducetdredmelol rlde bPemdaetrlya kirdrt diainefgtheasd widtirer enai n
in the fl Si nty coI t hyl ol
propane. ad dr oAb AhEE cRElY Ry af SR TG R AR o BTV
ester® athaereleetm hmdﬂrafpm)aﬂnsq:zenﬁ&yﬁxmmﬂ’lé). 2 Prepar at| on of bI ends The

| ubricant is blended by m xing about 20 to 70% by wei ght of palmolein with
the remaining portion being of polyol ester of 30%to 80% by total weight
per cent age:naitthriddl addioﬂd)vaaﬂ ity hacidsnaly At mixgdres (€8 If'lﬁll) B4 piacudt #saat 50C
until a horrlug ge(gus fgture is..obtajined. 7 O ai. msd hA bas s¢ fdl uid

COITpOSI tIIBPI [l %f € relafIBIi. Oéé?ﬁCtl%I‘bH:BF Iresaégon mixture was stirred with an overhead stirrer.

The flask was charged with nitrogen gas before the reaction started and the reaction was

15  carried out in the presence of a nitrogen blanket throughout the reaction. The esterification

process was carried out at 140°C to 210°C.

The progress of the reaction was monitored by measurements of both the acid content,
amounts of water condensate collected in the Dean and Stark apparatus and thin layer
20  chromatography (TLC). When the reaction has completed, the excess fatty acids was distilled

over under reduced pressure. Pentaerythritol esters will remain in the flask.

Similarly other polyols such as neopentyl glycol, trimethylol propane and dipentaerythritol

could also be used to prepare the polyol esters at different molar ratio.

Example 2

Preparation of blends

The lubricant is blended by mixing about 20 to 70% by weight of palm olein with the

remaining portion being of polyol ester of 30% to 80% by total weight percentage and
30  additives with a magnetic stirrer for 30 minutes at 50°C until a homogeneous mixture is

obtained.



(a) palmolein, and 5 (b) polvol ester; wherein the polyol ester has a
"concentration of 30%to 80% by total weight percentage. 2. A conposition
according to claim| further conprising at |east one type of additives. 10
3. A composition according to claim2.,wherein said additive is any one or
conmbi nation of anti-wear additive, thickener, or pour point depressant. 4.
A conposition according to clains | to 3, wherein said palmolein has

i odi ne vatianfiot |ess than 60. 15 5. A conposition according to clains |
to 3, wherein said palmolein has a concentration ranges 20%to 70% of
total weight percentage. 6. A conposition according to clains 1 to 3 has a

viscosity |mqggagﬁh@;uhﬁgghoéﬁpalm;ngc0£@Q@9p03|t|on according to clains |
to 3, wherein said polvol-ester is forned by reacting: (a) a hindered

al cohol , ant®) Paby ol &4 acids. 25 8. A conposition according to claim?7,
wher eiq sai g, hj pdecsed. \@{kéanmegoﬁoﬁ&er QLNE, &'hcen?rgtng?l' &%b%QB 869, REGRENL Y

gl ycol, trlnethylol pr opane entaerythritol and dipentaerythritol. 30 9.
A conp03|t|on‘ﬁtﬁﬁpﬂtﬂ@%¥o claim7, wherein said fatty acids are any one or
conbi nation of caprylic and capric acids. 10. A conposition according to

clainms 7 and 9, wherein said fatty acids are derived from pal mkerne
fatty acid ai A cpmpesiteon according to claim 1 further comprising at least one type of additives.

10 3. A composition according to claim 2, wherein said additive is any one or combination

of anti-wear additive, thickener, or pour point depressant.

4. A composition according to claims 1 to 3, wherein said palm olein has iodine value not
less than 60.

15
5. A composition according to claims 1 to 3, wherein said palm olein has a concentration

ranges 20% to 70% of total weight percentage.

6. A composition according to claims 1 to 3 has a viscosity index of at least 150.
20
7. A composition according to claims 1 to 3, wherein said polyol-ester is formed by
reacting:
(a) a hindered alcohol, and
(b) fatty acids.
25
8. A composition according to claim 7, wherein said hindered alcohol is any one or
combination of neopentyl glycol, trimethylol propane, pentaerythritol and

dipentaerythritol.

30 9. A composition according to claim 7, wherein said fatty acids are any one or

combination of caprylic and capric acids.

10. A composition according to claims 7 and 9, wherein said fatty acids are derived from

palm kernel fatty acid distillate.



