; TUe3eEB, (T6NT, 2 Lubricant Base fromPalmQ| and Its By-Pro

of the invention 5 The present inventipn relates to a bi odegr &l@ ’Hm’m m
functional fluid conposition for lubricant, hydraulic and |ike
particularly a functional fluid based on palmoil and its by- prodifeiss.

Background of the invephii@ht Blsd o Palh ShEsHd NERY-Produdf € has been an
i ncreased awar eness on_mﬁrwgrﬁ%ﬁme ano
| ubricants and industrial fluids entering the environnment duwm m’lm Ml"m or
spi | I age.gidif of i ih Iilloﬁant has little biodegradability, accunul at).on
t hese | ubr| cants w result in environnmental pollutions. 15 The'li “Miustrial -
| ubricating oil currently in daily use largely based on mneral oils that
are h|gh| i N o) ner iy | sed ubrl a oils
are ot ribs bR hEAGT I G TEHNandbl SiRhioRl iR tph il
i ndi cate liyhxahllct mse:eﬂulcSpmlaxlarMa:funagmailfhud lﬁaseds@qpmzntoil)and tthbzy ﬁrodﬁctﬁn
obvi ous need for lubricating fluids which are based on renewabl e natural
resources, and at the sane tine environnmentally friendly. 20 Vegetable oils
are the mﬁcﬂgytduaaopmdhﬂ,m,eﬁ to replace conventional mneral oil based
| ubricating oils. Natural vegetable oils are non-toxic, exhibit a ready
bi odegradabi lity, good lubricity and cause fewer health probl ens such as
al | er@i egn tIRAREER §Fard) thére HAE b NHnl iAVVBLse® bivireMdsE oh IR drdRoRTRSHtal GRAPHER Bf
vegetable oils currently used . in the formulati on of bi odegradable 25
| ubr i cantlares Ampyiispelubngaainaad lirdustripkflyideenieringthe enyiropmentylye 9 eakageget abl e
oi I as hydnigid i1¢ uld HibcdArh %Ji% R Elbdgl0msfn! RaRUBiB oPHEt Qiasipi - et
al . (Pat eﬁt %U' us6, 30 % 29a2 gescrl eas tﬁtg’ use o%lrageseegd %ﬁcm v
sui t abl ermiienﬁmmromylmtalmdlutldnlsw d. Honary (Patent no. US5, 972, 855) used
slightly nodified 30 soybean oil as a base oil to produce hydraulic fluid.
Before this, the soybean oil is partially hydrogenated foll owed by a
Wi nt elrsi séltﬁedndlptriad:dlﬂmcath'@vmt eureentlplin déiBatenibrgely. bds&ﬁoﬁ&ﬁncﬁeﬂlﬁllswhﬁchre
geneti call. di.fied 0 el bl.e oil .
Tr ansesté?é"llxngax"éi %WHPWB gﬁﬂﬁagfm%a@@edsllq%”ﬁ g‘é B@F F@s@ﬁ? 5‘?‘?5]"% in the
f or mul at ilmueg:fadaeﬂe/itryomniemb@hhlymacaewnabdtmésydrsaulnldtcatfel thael. théedalls {rfat ent
no. US6, 278, 006). t nsestglrlfled veget abl e % wi.th a siBor&lEﬁhaiE F@tty
acid est SATIOEHHG dRuseAenlys thete is @A pPuopsheed fof, luticaipe fli tare pag
(Pat ent nf.reddRabRRatubd fsotOECande the darfé RO SxviRhmbhtaMsLRARY] f Yi ng veget abl e
Soil with a lower alkanol to produce an alkyl ester and then the alkyl
ester?lis further transesterified with a polyol . Lanmsa (Patent no.
USS, 885, SAB) bk O¥ilsd 6 ﬁne”ﬁ&té}f?ﬁl c%ducl%'ie%lot%r kég&c@ RAvAtbR  AMBLh &l Easle&'b“ cant
simlar to Patent no. but usin enzymati c route.
Synt het i dulwigating ils. Wturaéwesqﬁféwle @#Scﬁyp neyf-topyies exkibitp deads Sipdegragability gepd al .
(Patent Ny 4 r t
| ubri cant or?c ? gﬁégté#l(s)%%%f ﬁ&ﬁg b(}sg?eﬂqs Sts]S’nnilghagll‘fg tl%(ﬁ:e%e%%g?egglp %p%doﬂﬁgéi C a%cohol .
Hartl ey e tie.tw Repseermmen velgsabls@dis omﬁ;ntlalusesi idbe forpueldtiorhe! higdegradabltie est er
of oxfis Wth iso-stearic acid in conbination with polyol
este)r% qglﬁgcm&glp%&g% on of synthetic biodegradabl e |ubricant. Watanabe et
aI._(Patent no. 15 US5, 607, 907) d| scI osed the use of TMP
gt ;;wzh Bvégg ﬁ'{}d%sgl??%gt{lr?ll ?Jrlrao \llelggtagl of15P hydcrauq'% ﬂcliud lflalacs“blélesnt El lg\sneé h

in several patents. Konishi ef 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 winterisation process. Lawate et al. (Patent no. US5,538,645)

used genetically modified high oleic vegetable oils as base fluid.



However, synthetic esters have the problem of higher prices and synthetic
esters excellent in biodegradability ve the di sadvantage of being
inferior oxidative stability. On the her 20 hand, the vegetable oil which
is excellent in biodegradability and superior in respect of |ower prices,
but they hae:HaRl th@rdﬁ@{her %%'uﬁi%tf'bgfe é‘pqselayw Fégéﬁtrdhgrs ﬁlqpé ledrhaitatibf ogeneral
poor cold tenperature p ies of natural can i mprove 5

i ncr easi regviranmegaly @ecemab r’fs’dtauhfaﬂuldnKpdﬂllt (}PeteniammrléﬂG 268,I006)Hm¢ﬁmrlﬁhd gh
degree of, t \/ t hese
reasons, ﬂ%ﬁﬁ%gﬂ?&??g @@%@@pg% %@cﬁ&og>ﬁ%h@%zi%%g%h%%@%?&1Bgfﬂkl

appl i cat |luhts:antRhgesae(é’dtem flo. é)rSd 88&946)rde-rllb¢d f processsif ammsterrnﬁyug Veeaableised i n
| ubri gant g, i teds fic applicat S leo entho
possesoetobn'4, A uRRECHd plogBan il 08 oo yifnblbe 1auB! Sehidt fiher

stabi | i tyranameﬁﬁan with a poilyahl yamsaJ matmatnur mss;ksomw) pvided «Chefrd fecause
of its poor cold 30 %ngperatu'ﬁ g{ der t0|n%>rove on the
proper t i ELEPRHNG aap ygihedc H@anéﬁy’&' tﬂé’ aH"BT BR-uY85:8%5.940ebu dtse bt e oi |
can be suhgsinmdtidtr@de.W th a hindered al cohol. Usual ly al cohols without

phydr ogen, such as neopentyl glycol, trinethylol propane and

pentaerythritol, are used. The 3 vegetable oil is first hydrolysed to its
fatt ymamsqzﬁthaad egdeque an&'ﬂa @Vd&b%ﬁ’%@& fﬂafdt Mseacw%léy & tJ?eEParié?ﬁEiﬁnt erified
wi th a hindered al coho hi's i'nproves t hermal , oXi dative and

hydr ol yt iWS652541420) deycréﬁdth@e)rmaratlgm gha blpéqgmdnl;le\mbmhmw fmetéanel fhejd wsioh on t he
bi odegr a t r e wsynthetic
oster o ghedc der FbyONC GRONT, BorBl O lpatel RE VRSB0 AR 0B

bet ween tthmuat;mfttbmatqngaf mnsddesdraicab@smtmus-smm zmgd trimrrrhmadnmmhthqw@iodar I n

the absenge, gf 4l 85 i% ofrl it Blio NG fwlb! ] ving 10
parts causSes wear creat % %% t § F 4 B the
movi ng pelj‘35$60t7;99@) ﬂm]osei[thbe pw biSTMPe(irlmetﬁylo@ﬂcﬁ?ﬂc)l emksioftf m@tt e licesr cagee nv\éand
SO on conti n n, cause failure o e engine.

have nowaF@Elﬁ‘ﬁw% D]?/gﬁaéicé‘ﬁ'ltdélsm";ra‘ﬁﬁglo | moil by-products which are

bi odegradabl e are 15 possible to provide satisfactory high performance as a
functional fluid. An object of the present invention is to provide a

conpet i t iNAYeyerpRynEstc sggré@a\%ﬂ the pERbletn Tgher BHGES 3R BNERCHR RHS pysieddes good
bi odegr adﬁ’&!ebﬂa&éb’lllt?)ﬁavé‘mevﬁsaﬁb%ée' 3fYoepdinkdtRF 0% ihtivRIstaYiRp SO RS ottdP A
further object of resent invention1s to prepare a functional fluid
havi i§ priepbithe wsetaple en which igefopdant in hiedegradehility and supgrierdn r¢spedt ofilosver Thi s
fluidis b W th
pal m of 1 PGrT o e ne ol B Lfuaf QL BEEhy R Mot I keneln BN B

af t er undemppsItRg pwygtlesalof rm;arcurah At eand b¢r1atpmvs¢1alm anereasing sthd edégeet pﬁes
after 25 JHOARLAN MoueRME. TR ECRED %greg%m%m@& Sl B! ogt | and
derlvatlves can al'so be used rvatrve 1s

ester V\:hI%Mah%ﬂhhllﬂugﬁbrrﬂlmeth$ahe naewat oitsnmay 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 glycerine 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



bet ween pal moil by-products and hi ndered polyol. The conbi nati on of
natural oil and the said polyol ester js al so used and preferred. The 30
resul tant properties fromthis type of” conbination gave better properties
.due to the synergetl c effect. One of the advantage is the resultant oil

have a | Q¥Edtatid®ubil 1sﬁﬂbtﬂ$ydﬂif5@e@ﬁ>tﬁsefﬁtt}%'dldiaénﬂ‘é?yc%ﬂh'he h&d?oiymaﬁﬁﬁcl&a&rb” al

vegetable oil. Moreover is a good bal ance between” perfornmance and cost.
4 functi dhesy “’f‘FSEﬁfﬂ'leéthﬂhea |hm¢erﬁfi| dephehnThie imgraves élnee@emlh aifletivr andr e
addi tive heP

Beampl oo 2P AR TR By of SRl HPATRRES ilnolt HICARNInGE o XS Gtifacitl
addi t i veslhissewi rangsanf peaddéttis gemerallpknawn assynthetibiesiees, pour poi nt
depressants, viscosity-index inprover or conbinations thereof. 5 Detailed
description of the invention This functional fluid could be used as base
for | ubriSmamarywfitheiavéntionhydraulic fluid to facilitate the novenent of
construction, industrial or agriculture nechani smsuch as tractor, 10 soil
excavator, agricultural harvesting machine, injection noulding machine,
hydr aul i Cutieanahelps teteduceTfitionbeweiiivd btﬁﬁichﬁlg hrieta$ sirfaceNihiud makigae M

olefin. Palmolefinis a liqu ract on ai ned when the crude pal moil
i's fractiMIYSMEY 2R #%fheﬁ@ae%ﬁﬁ% wbepany THsHen qaaﬁfp&wth%e{b?@aso I thesmoving

Fr actiponghit®Baisss Mead MdBiatb h& deicH Wefd@diﬁ?eimtpgﬁecﬁgﬁkt &m&h&ﬁmmg Wapt ed
fatty acids. Typically palmolefin has lodine Value (1V) in the range from
about 56 tegstien 1ha posibemisrreanarty weldtogetirerngginesndisaon. I zallewnd ta centige wéll used i n
present Sg&p&hgé}ﬁ,lurggmh@g gf@d.ue is an indication of the degree of
unsaturation. Palmolein ﬁas been wi dely used, particularly, as edible oil
in many countri es, partlcul arly for |ndustr|al frying. 20 It is well known
that the J I ops.
This is d\ggh{()g%g S’y@?r?({ | sa Iétgl%}lé’g?ﬁ ﬁ@ﬁl Oﬁl W&ﬁﬁe‘%@&e&g% %&?r E&J{bﬁe aqé pal m
ol ef ily, pasdbletd @ovige sakisfactartyight pecfotmangé ycefunctinal fREd. Pr ef erabl y, t he pal m
ol ein having IV (iodine value) of 60 or higher, high in tocopherol and
tocotrienol content (800 to 1500 ppm, lowin free fatty acid (FFA) (<
0.59%, highobkai ¢f thé GHsesnicvdntivn lis 100 beividead Gorhpaditiv €l i pricédl G8getablnb/sd | S

usedlnt|5|vni Thus, the ric e pres ntion is
i t abl'e TORSTGRAT G RO 20 blogrars P ind b G ang WRRGREH o,

| ndonesi gropkRas! and, Singapore, Brazil or any other country wth simlar
climte. 30 The sai d palmoil derivative is a polyol ester which resulting
fromZnheni cal reaction between pal m oi | by-products and hi ndered pol yol.
The sai d P@lriReP bb; e&yOfRﬁé)Hx‘éEént ifveRtidN |§ttéégﬁep9xfe o fahétondChdld fh@M}(ggrﬁgﬁi&QS' tion

of 6 to 12 carbon with caprylic acid J and capric acid as its 5
which are suitable to be used as hydraulic ﬂul This ﬂuld is prepared from a vegetable

|-foam

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.



maj or conpounds. The caprylic acid is in the range of 40 - 60% while capric
acid is about 20 - 47% of pal moil by-product. This by-product could be
obtai ned fromthe processing of palmoil. For example fromthe 5 physi cal
refining of pal mkernel oil we could get the pal mkernel fatty acid

di sti | | atfgnciBHdrAld SHiRE &bk bsh 158 ﬁﬁﬁ&l@tea Gith oha@mwadmv&qy L:ﬁhagset thé he
pre-cut fraction obtained fromthe splitting pal m ker nel and the

non- gl ycderferaangeef inbricanicas hydraelie ﬂtrléyrﬁ)qamleg p@@(@ttmes fos by dradic ﬂmamﬁkuée cut
fraction Ci n i i IS gh fatty
acid. 10 '&Il%ﬁds(dglflsd ‘ﬁhn %drle 6@%0qgtéggglalr%?ugégnt%flr{hgl %d;té‘gg’g?n a?églt
neopent yldepyiessanth,, viscosityeindax improyengynmbinptéons dwrepf.hr i t ol and

di pentyl erythritol of fatty acids having 6 to 12 carbons. Preferably
pentaérythritol is used in the present invention to esterify the fatty

aci ds fr dntgkidrdesaription-of tleduedntipn f or m pentaerythritol ester. 15 Preferably
synergy additive packages manufactured by LubrizoTM L7653 and L7671 A are
added into the formul ati on of present invention to provide a superior
resul t. [ThisS8inptienal dlakl eould bt weel of basetforvibiisarit bath s theahydrauic afldiy teisef ul .
Ant i wear fadd| tives absorb_on netal ?Bs%%iagr ovide a filmthat yeduces

met al - t o-fAEHER BOREYRENt g gqnstiuctiop, et aggiculgure fiechagisay SUSh @s BECo ur

poi ntodeRbR S&aiNatdrO a@edultidal ThastR % fbéhi, | infe@ioRUh@dbidRg Ratrmg, tiArfaasr poi nt
of the unm)dlfled Tubricant. The ydraullc fluid is prepared by mxing the
pal m oi | cleyaiopsic- ester and additive packages until the admixture are
honogeni sed. Ot her vegetable oils such as soybean, rapeseed and 25
sunflower whether in its natural state or after chem cal or genetic

nodi fi catlihgrbagy flpdyuse dmthiy i @wmon ds pemaelpinePamzolpin g e iquidelrastion abteined can

al so be " e ion has
Vi scosi t%ﬁd@g %P& ?Eﬁg%ﬂt Sa%ggt?ovxd/en? {/e#‘ié%a‘é&t?y&?ﬁﬁd ﬁ&ln& #@éﬁﬁ 50-189
coul d5al dwadtienasionds pﬁﬁ)rniecﬂ)dmdldelgtocrndttchﬁecmtmhaﬁ saomated fattheac(éﬁl ’blpmatly It is

to be unde St od t ent, i nvention, may. he odi
specific p%‘? no‘i‘"ﬁg/f’?‘lu ihr8 ghe rd")m%eh% %&Pg‘%éﬁgfﬂ?%n‘@e g%?‘] 8‘8% above.
However rmghef thaﬂtm @ouldrutko beGsed)ini ptedemh%mbn tIbdinel Vatuk 0§adnﬂimﬁ@p<b&hs uch as

those whi iy, t i || th e ptended Lo b
ot udod P PR AR oI Th Behean S et ol P ALY Exanp o

1 5 Prepapaitties) paticdatylopindistrifidhingl ester used in the invention is
pr epar.ed througﬁ esterification process in between palmoil by-product and

a himdered polyol. The by-product is a short chain fatty acid m xture of

G- C12 1 af Ihafiafbiv tHatVi’Hé szhmcaamblfu&w& W)bee&ﬁescc@&{dy Gs fcBhpagbSaas, | LS

maj or conposi tion. ile, the hindered polyol is pentaerythritol
(PE). Penkhisis@patq ctrmtalb@tl%%aon&rﬂf theapelgculesi vithin the @alm pleiy; Rartigudarly(the 8 nol )
was pl acegdifedribitdijaecked reactor for reaction. The reaction mxture was
stirred vwgttu rl%‘}" Lead stirrer. The flask was charged with nitrogen gas
before the reactlon started and the reaction was 15 carried out in the

presence gleAni e %oQk@%ﬁfg&W{)@@%‘%‘M@ 5880 LP AhdrChigh [N focBHefdi'shy cati on

process was cCca Fie OUt a
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.
30

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 (Cyo) as its



The progress of the reaction was nonitored by neasurenents of both the acid
content, anounts of water condensate cg)l | ected in the Dean and Stark
apparatus and thin |ayer 20 chromatography (TLC). Wen the reaction has
.conpl eted, the excess fatty acids was distilled over under reduced

pr essur e.mdfoaRbiidd THeQpr§ il Sidisth tHe ralegﬁ%r B0 L BodaRehife!capde achl iThb&f by ot her
pol yol s such as neopentyl glycol, trimethylol propane and di pentaerythritol
coul d al st#7feofipgly ofl §yprasivetr e t he pol yol esters at different nolar ratio.
25 Exanple 2 Preparation of blends The lubricant is bl ended by m xi ng about
20 to 70% by wei ght of palmolefin, relevant 30 anount of polyol ester and
addi t i vesThig byhpradurt gneltlibe abtaineddiront the [BOcessingivEpalmt oibFQr exaniple fomathegeneous
m xt ure i ' i A pal.m oil.-derived polyol ester.

Cconpos; tipglﬁﬁ%at(l)%@ﬁ& r?é:pag’ 3(5&%11 (jglillw%ff’%lg] L Jp pal, erng_ hétyc%hofhsmaé? ein

sai d pal (PKFADbyndofirad tietdedchengisd] érdubtnede byuld gét thegire-oltdtactich obldigedcfeamposi ti on
according to . Claim1l erein sai.d pal moi.l -products.i.s a ne or

conbi nat 1 SftrRolt pem KL R i, R i, R FespEerE e D m
kernel oirksidue. Phepretdut fractivhni io expebially iviekedting Betduee &b kith inQ; ehd 0@l fagker nel
oil; and -, non-glyceride fraction recovered fromglycerol residue. 3. The
conposi t i according to Claim2, wherein said pal moil by-products having
shortih5 chain fatty acids with carbon nunbers range from6 to 12. 4. The
conposi tion according to Caim3, wherein the short-chain fatty acids

i ncl udes Thabgidahinferpd polypl, depsencd rcontairnP-hpdrpgan ©e nsepaniil i gdycobgyimgthalotapri ¢
(C 0) aci 0 <00 kLl a i i , e{Li id

Sl cohol i pejieeRFicl ShP HishOREARRET St ikt Gcish Haling, 6 A0FLE b &

wher ei n Fa¢ferablypdeteersithpitsl soised in thagressneinvantion tolistesifi the fattl agide fremtpalm gl ycol |
trimet hyl ol , i and di pentaerythritol. 25 7. The
conposi tiognbygggﬁggﬁgaﬁfg%%%é%{%n@,&%erei n the esterification process is
carriléd out at a tenperature in the range of 140C to 210C. 8. A base fluid

conposi ti for a lubricant draulic and,li B ry S I fi ¢ viscosity
S0 Ponpr iEitalsB SoarkR il eldeet Rinlea iRl by 1iBntart, 1785 RECEIAR AR Shor i
t he vegetadiddeinwithe fordulp@dndfPirdseriiGriviciiich toPtivide asuibéttor Atk XI5 pRfRles a
honogeni sed. , . . . s
mixture of antiwears that is particularly useful. Antiwear additives absorb on metal, and
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



8 9. The base fluid conmposition according to Claim38, wherein the vegetable
oil is refined palmoil which treated to reduce the saturated fatty acid
(SFA) content. 10. The base fluid conposition according to Claim9, wherein
the reduction of SFA content 5 of the palmoil is achieved by

fracti onghiiQflentd bf thmesctaeeﬂecoi\bé&sokuapm&etwm& ﬁeﬁ@iw &Jcﬂlgtotdﬁe GkibdMnlfe
wherein the palmoil fraction has an iodine value (1V) in the range of from

about 56 at@re7iptendgl to pe inphided wighinithe seepeces thrdaimp phich ereapaendgd there®.ai m 11,
wherein the palmoil fraction has an iodine value exceeding 60. 13. The
base fluid conposition according to Claim12, wherein the palmoil fraction
has - todopheledl and tocotrienol content of the range from about 800 to
1500 pgpm 15 - free fatty acids (FFA) content of less than 0.5% - oleic
acid content of at least 46% and - |linoleic and linolenic content of about
16% 14. memuaseféstané d corrposi tion according to Caim8, wherein the palm
oi | -deri incl udes ro cts fr t he reacti.on between a
hi nder ed\ﬁg’Sng@PY%% WS t-ﬁ?: Y FRHian} PLP gg ﬁgoungCStcrﬁIh‘éat‘Bﬁ?éOCFTde(ﬁ’e%ﬁ‘bos| tion
accor di ngatn oiu:byupmdmét anWaﬂﬁrﬂbﬂ&d pbgos Ilrm by pﬂmaucﬂ if Hopt chgih dRtynRIEMZATOON
nunber5| [C%Q.g}é e of 6 to 12. 25 The base f]uid conposition

accordi n@ gigs inyphich F?’PrYlFfe(CﬁHt‘ﬂdt caphcy (Grroragtds s ie MAOTiCARPRItEen.
substi@nt iNMéanWhaé) YheHifdeRdd ispehth&hRfol gayr yl i ¢ (C8) and capric (C10)
acids. 17. The base fl ui Jﬁgjﬁp%ﬁt%ﬂ acggjrqdl ng to Claim114 to 16, wherein
the fatty acids are 30 obtained fromany one or combination of the

follow n I I t Cildy

distill a’?) eﬁl‘a %&)l O(;lr@%lesn;q% fl%@inag{dgd&lcégsw mlxgﬂbsm‘*(zfrnggjt |‘%1% %%tegl l|Red from
the spli tnnultdvycl@d qsmten ﬁoerqaetllonoffhe reaﬁd)n-mwame Ylay stisredoeitlf am overead soever ed

fr om gI y fh Ui t to

O ai m 1 sk Sk lfued iy Hroolf o B hi i RRT ARG KRGS 0ds

co rrb| 1|5at icamied foun moqhe ptegéncg loy e aitrogem blmekdt yhrotighontothe meactiqre Mhe estgtifivatiool and

di pent aer c;chgl t ol 19. t]’@a ga?@o | uid conposition according to C ai m 18,
wherein t epso‘YVSFmggf’%trai Gént eyt hritol ester. 20. The base fl uid
conposition according to any of the preceding clains wherein the pal m oi |
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c[%romatography (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.
25

Example 2

Preparation of blends
The lubricant is blended by mixing about 20 to 70% by weight of palm olein, relevant

30  amount of polyol ester and additives with a magnetic stirrer for 30 minutes at 50°C until a

homogeneous mixture is obtained.



15 22. The base fluid conposition according to any one of the preceding

clains wherein the viscosity index is at |least 150. 23. A hydraulic fluid

conposi tion including a.base fluid according to any one of Clains 8 to 22

.added with suitable additives. 20 24. The hydraulic fluid conposition

accordi ngrhgnd ai m 23, wherein the additives includes antiwear, thickener

and pour point depressant proprietary of LubrizoTM L7653 and L7671 A added

at a range of between 1 - 10% and silicone oil added at 0.1 to 1 % 25 25.
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4. The composition according to Claim 3, wherein the short-chain fatty acids includes

substantially any one or combination of caprylic (Cs) and capric (Co) acids.

20 5. The composition according to Claim 1, wherein said alcohol is a hindered polyol.

6. The composition according to Claim 5, wherein said hindered polyol is any one or
combination of neopentyl glycol, trimethylol propane, pentaerythritol and
dipentaerythritol.

25

7. The composition according to Claim 1, wherein the esterification process is carried out at
a temperature in the range of 140°C to 210°C.

8. A base fluid composition for a lubricant, hydraulic and like fluid of specific viscosity

30 comprising:

- vegetable oil, and
- palm oil-derived polyol ester

wherein the vegetable oil and palm oil-derived polyol ester admixture are homogenised.
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13. The base fluid composition according to Claim 12, wherein the palm oil fraction has
- tocopherol and tocotrienol content of the range from about 800 to 1500 ppm;
15 - free fatty acids (FFA) content of less than 0.5%;
- oleic acid content of at least 46%; and

- linoleic and linolenic content of about 16%.

14.  The base fluid composition according to Claim 8, wherein the palm oil-derived polyol
20 ester includes products from the reaction between a hindered polyol and short-chain

fatty acids.

15.  The base fluid composition according to Claim 14, wherein the short-chain fatty acids

have carbon numbers in the range of 6 to 12.

25
16. The base fluid composition according to Claim 15, wherein the short-chain fatty acids
includes substantially any one or combination of caprylic (Cs) and capric (Co) acids.
17.  The base fluid composition according to Claim 14 to 16, wherein the fatty acids are
30 obtained from any one or combination of the following sources of palm oil by-products:

- palm kernel fatty acid distillate (PKFAD) from palm kernel oil;
- pre-cut fraction obtained from the splitting of palm kernel oil; and

- non-glyceride fraction recovered from glycerol residue.
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viscosity index is at least 150.

23. A hydraulic fluid composition including a base fluid according to any one of Claims 8
to 22 added with suitable additives.
20

24. The hydraulic fluid composition according to Claim 23, wherein the additives includes
antiwear, thickener and pour point depressant proprietary of Lubrizol™ L7653 and

L7671A added at a range of between 1 — 10% and silicone oil added at 0.1 to 1%.

25 25. A lubricant composition including a base fluid according to any one of Claims 8 to 24
added with suitable additives.
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