Title Conposition and process of manufacturing

bi odi esel grease by gelling biodiesel, anti- wear

additives, extrene pressure additives, water repellent

addi tives and anti-oxidant additives. Description

The use of biofuels as alternatives to currently

petrol eum base oils to produce grease-like |lubricants
Titles been an area of considerable research and
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I ese or ganocl ay grease gellant or silicone
OXIde The invention includes the addition of
anti-wear, anti-oxidant, corrosion inhibitors and
extrene pressure additives. BACKGROUND COF THE

I)egyygyﬁbgw Shrinking crude oil reserves and the

escal ating cost of crude oil have led to renewed
interest in using biodiesel as an alternative to

petr m, bas for the pro
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Thehaventido irscladed tisaddelitidnoo flamtrawe ac,cantisapdtidant, | dokiesiph enhibitors and
extipgie podseurnabidisieds. gr eases. G ease-li ke | ubri cant

produced fromthe above conposition exhibits excellent

| ubricating, non-nelt, water repellent and extrene

BAEKECR _Ilﬁmp?ﬁg ﬁﬁv jga@nventional mneral based

grease. ey are use as heavy duty | ubricant grease
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bi odi esel that provide i rovenents in the above
Advestageolttidbgropses inabede thafithey are eensvighlgniess enyironmentally
hazamnud @l safes to makn centastiunhke the pewsleumfbasedigneatesr i al s
Greaswdlikealnbfieatt pradugepfrotabs gisvafchmpbsitign extebisondcellernfubricating,

nontMelt GeReEBEllent BIRT &t preddeR fropddtestoven et eh@dnal mineral
baséd BRAKS produced from bi odiesel. In particular, there
is a need for greases produced from biodiesel that
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and moving parts 1cle

From an economic or commercial perspective, there continues to be a need for greases
produced from biodiesel that provide improvements in the above mentioned properties
which are economic to manufacture. That is, with the cost of raw materials and
manufacturing processes affecting the pocket of the consumer, there continues to be a
need for greases produced from biodiesel. In particular, there is a need for greases
produced from biodiesel that are manufactured through a simplified and reliable process
using readily available, economical and non-hazardous raw materials with simplified
equipment and production times.
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SUMVARY OF THE | NVENTI ON Pat ent ee has di scovered the

conposition and a novel process for gelling up
bi odi esel into grease-like lubricants that have

j \VANLY carrying capabilities usin

SU@?@%P%@@EHBPEdgk%EFE? ﬂﬁS carbon atons as nain )

conposi tion terials derived from nethyl ar ethyl.. .
PatGRTA digeQUEULI ey OgNeRsICEn 484 1 ANTS Brocer b siEneib Pagiesel nto
greaspilieilpaicants tagtdavp prespierally digh Ipddearrydng sanabRibies usiag
biodigesl of el to e & carbep atoms s meadPePRsitioncBrieHals gerived from
methplhdrtsithyd ester, argknaelien greasy getlapicorpilinopp dioxidenehlogne epgdrame
pre¢sorezadd@iviesdulfenantoivearredditives nraterrepdilentddditives, corrosion
inhibitgsnare] ayingy @ase: gwispleaant antsoxidad. t o gel the

bi odi esel into grease-like lubricants. In another
In ABERMIAIERM: 0P fheliRGenitiod GHekddn tHehRg Aok B igheis@ ¥E110B used to gel

the BIoRRSHIiBtoAF k11 M@ TubricaHged to enhance the | oad
carrying capabilities of the grease-like |ubricants.

In a!nBth¥Ie ém?‘gkﬁh\/\%g{ ofggﬁg?}@%%ﬂ the fchltonée E{}Ye%% . r%glsu%'lilcﬁlcfgﬁvegris used to

ZI NG, a . LLVes oS "used f e ce t
enhihttng Bag AT Elng SRRl o e GRS WITARGE s cane . 1
yet anot her enbodinent of the_invention the i.ni c. or
In v w%&g&egtr%erﬁﬁf ,Hl%dswedlgﬁv SPldur g 2Hg ang-w Ve Used to
enhgnge; the antiraear proppréies pletbe greasgrbkelubreat| | ke | ubri cants.
In yet another enbodi nent of the invention sulfonate
In yeasedha enbodinsent iofi Hiehnvantion thesaming orzavgrhosphatoaitooxidant is
usetl fhédtiahed the antieaiiahoprepbrdiesef thb greass-liksiubricamdi bi ti on
properties of the grease-Ilike |ubricant. DETAILED
In y2Es(Rhd? EhiBYdfdrent FEHNYENTbRIFhaRCERE A 881683 i10M fnhibitdh Sr amine
basedl S& s%};yinhf ftot & RO RPIMRGHceQbe LdtfosidhViRRbiRA ﬁr@pé?’fi?é’d)f‘iﬁe

grefseTREN G ARE conposition for the manufacturing o

grease-Tike 'l ubricants using biodiesel as main

proportion of the conposition. The nethod and

conposition are herein described. |n accordance with
DETAI R, DESCIRE IR Qe TR VESTIaN oot oduced by

gel ling of major proportion of Dbiodiesel (either
In agperdghceoritiethis disqyens )t ipan ghjeatnftlhs igvariondse peryidhamgthod and
corgpygiteon for the manufacturing of grease-like lubricants using biodiesel as main
proportion of the composition.

The method and composition are herein described.

In accordance with the invention, grease-like lubricant is produced by gelling of major
proportion of biodiesel (either Methyl or Ethyl Ester) of C-14 to C18 carbon chain and a
minor proportion of chlorine extreme pressure additives, sulfur or zinc anti-wear
additives, water repellency modified montmorillonite bentonite, sulfonated or amine base
corrosion inhibitor, aminic anti-oxidant with organo-clay or silicone dioxide in a mixing
vessel.

Figure 1shows biodiesel (either Metyhl or Ethyl Ester) of C-14 to C-18 carbon chain to
be gelled into grease-like lubricant is loaded into the mixing vessel at an amber
temperature of 25°C to 30°C,
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m nor proportion of chlorine extrenme pressure
additives, sulfur or zinc anti-wear additives, water
repel l ency nodified nontnorillonite bentonite,
sul fonated or am ne base corrosion inhibitor, amnic

Figfftt sH6ls 3B mPintdls Qb GaARvES @dhePElnIslihd SORMBsPHRUL BiRell 1k Rded

. - ) ) Eadiness . . Net yhi
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. gel,l ed int rease- |.i ke | dcant .is .l oaded.into the.
Flgw%ey%-&g b B Z5 Gt e R ped G R RE St GongRined for
anogicE RS- shows extrene pressure additives either

~chlorine or phosphorus based is added into the m xing
Figyre dsbpwa e aignosiayedicasn geliit isadded slowlnimtaihgumigsirei t h
Figure §ishews apemyirpaidiersissviakes place slovtly pihae theripial dgsaned amount of
orgambdiay igvease gellantlde dddadtiototthe mxtateur e and mi xed for

anot her 10 m nutes. Figure 4 shows the organocl ay

It isprefared gat thanibolscanistaitionl io plepaied twith §0e%od Nt etdiesel by weight
withthd #eBaidd &IV, by WERht sTRkiréme pRAGEe hadifSesDht-G/cal Midlitves,

anti¥i§dhnk, R d badAbeide ot Sifomsilie of organocl ay grease
ellant in added into the m xture. It is preferred

g
Bio%ﬁ% t he above conposition is prepared with 80 % of
i'odi esel by weight wth the remainder 20 % by wei ght

. Qf extrenme pressure additives, antj - Ltives, .
Biodisql <83 b a%%?%%eiﬁamdpﬂgﬁdae&ﬁ BHeISYIh @gﬂ%ﬁﬁgki%&on chain.
Thegaylgsisseare dpriyed Bew| rangerpuizsseeablegr prgl ftApIdsgyith methyl
or eghyhplcod@ls.er with C 14 to C 18 carbon chain. The said

esters are derived fromtransform ng vegetabl e or
Extementressuiet Agdiaigesds wi th nethyl or ethyl al cohols.
Extreme Pressure Additives Extreme pressure additives

Extfetit 16ss8R) RIditR@s tarope sdidcted fagth @HloginkRa akatés FLIDEiZiee

dialﬂfﬁiihﬂé pishhie. APRTBRat &lomhadefiRIneq8 bRt p4r8Elin with a

chiHsGehBo 3l @{%@@5@%%& agfi nwtha chlorine
Sl 1 el e 2 TSRS L ELEEA v
presesﬁﬂli?eﬁhﬁléaﬁ{eng)% % eme pressure characteristics. Anti-War

Additives Anti-wear additives can selected from
Pol ysul fi de conpound or Zinc phosphate. A preferred
AntriWear pldgpisat e is ZDP, Zinc Dithi ophosphate.

Anti-wear additives can selected from Polysulfide compound or Zinc phosphate.
A preferred Zinc phosphate is ZDP, Zinc Dithiophosphate.

Zinc Dithiophosphate is selected for the said composition because of its excellent
oxidation and anti-wear characteristics.

Zinc Phosphate based anti-oxidant/ Aminic anti-oxidant

Zinc phosphate based anti-oxidant can be selected from Zinc dithiophisphate or Zinc
dialkyldithiophospahte.
Aminic anti-oxidant additives can be selected selected from one of these; PAN (Phenyl-
1-Napthylamine), ODPA (Octylated diphenyl amine), NDPA ( Nonylated
diphenylamine), ADPA ( Alkylated diphenyl amine). '
A preferred aminic anti-oxidant is Phenyl-1-Napthylamine due to its excellent anti-
oxidation and higher thermal stability properties
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Zinc Dithiophosphate is selected for the said
conposition because of its excellent oxidation and
anti-wear characteristics. Zinc Phosphate based
anti - oxi dant/ Am nic anti-oxidant Zi nc phosphate based
anti - oxi dant can be sel ected from Zi nc dithiophi sphate

ar nZi ' di t hi ophospahte. Am ni c anti - oxi dant
W@mrgcvﬂ@ggggghb%% sel ected sel ected fromone of these;

PAN n Napt hy] am i phe
Walghish cH gy mﬁa caHlshied o Iy@*ﬁa@ﬁ e RRST
uwmwa%r@awawah BRgtonise); of Mont dzAghgives { Alkyl
Qu%m?WWdypﬁﬁﬁﬂm?§kPﬁéﬂvmm“e)hbpthyIan1ne due to its
A pesferedd wafer rgpellent asditings is Aller Quategrasy Arprapmisim Moabporiligpite
duepo gpbighipotarBy Varaeteriitigel | ent Additives Water repellent
addi tives can be selected from Bentonite based
additives ( Al kyl Quaternary Ammoni um Bentonite) or
Montnorillonite based additives ( Al kyl Quaternary
AmMNETRRIEBRMUREDBSIrddiGNinhlitor A preferred water repellent
additives is Alkyl Quat ernary Ammoni um Montnorillonite
Corjjc%? ! iBhi bﬁtﬁr félc%'a'f}&fn %ﬁ{ea(ﬁtsﬁffblﬁtté based ﬁ{ﬂl}ﬂ&)r
Ammeh n% Bito %‘§' £ ge? & la Enr Iozﬂm ¢ compounds.
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Sodayrg ¢ alpiupes OPHSxyl at e or otheh am ne conpounds. .

A peifereshationgigsecaleimbiufapate die idtssareliant omppahi R Yitn

biodiesehi um  Zi nc, Magnesi um  Sodi um Cal ci um sul f onat e.
A preferred sulfonate is calciumsulfonate due to its
excel l ent conpatibility with biodiesel. O ganoclay

Ordeh@aSeGERkd @bllsntér ganocl ay grease gellant is selected
fromsilicon dioxide or cristobalite pol ynorph

@JIL}Z grefselfeBhfiS Sdedéd erﬁ%llwoﬂ)ﬁh(gﬁdebe%lsto%aH@%lﬁH@rph
qua 51H d diBgid Sl s isanRey fllll@fo 1tsk}{1%‘§j Qﬁﬁé efﬁ01enc¥l for

biodh ¢ e process of gelling bi ese
18 carbon chain into grease-like |ubricant, by
may of exanple and not |[imtation, the fO||OMAng are

illustrative of various
EXAMPLES

In the process of gelling biodiesel of C-14 to C-18 carbon chain into grease-like lubricant,
by way of example and not limitation, the following are illustrative of various
embodiments of the foregoing invention.

Example 1

This example illustrates the process of gelling biodiesel of C-14 to C-18 carbon chain
into grease-like lubricant at ambient temperature of 25°C to 30°C.

In a typical process, 80 wt % of biodiesel of C-14 to C-18 carbon chain, a 22 wt %
mixture of calcium sulfonate, Phenyl-1-Napthylamine, Alkyl Quaternary Ammonium
Montmorillonite, Chlorinated paraffin, Zinc Dithiophosphate were mixed in a stainless
steel mixing vessel and with the help of an industrial mixer before 8 wt % of silicon
dioxide SiO2 is added to mixing vessel to gel up biodiesel into grease-like lubricant with
a consistency of NGLI 00.



enbodi nents of the foregoing invention. Exanple 1 This
exanple illustrates the process of gelling biodiesel
of C-14 to C 18 carbon chain into grease-Ilike
| ubri cant at anbient tenperature of 25C to 30C. In a
Exah%@éb process, 80 wt % of biodiesel of C14 to C 18
on chain, a 22 wt % mxture of cal cium sulfonate,
Phenyl - 1- Napt hyl am ne, Al kyI QJaternary Ammoni um

Mont i Chl or n
Thig e H@#sq @echgsw }iﬂ %‘? (9G4 gfubon chain
mtorﬁr?ﬁsﬁ ) et“ﬁ@r @Ie f éustrl aI m xer
In afupigpl Preces, S%VGM@? Piodisse! diCokt eCdifearion chaded 22
mixgrg pheplvsmswifopge gienyip] Hlagtytaseine.ikyl Qratersary Am@lomum
Montgisrilloare, Ghiletinated peoai§insLian &3ithadphighate) Overd nExechipl ast@inless
steeTmixsng xesspll andibabvingtthahdp of Arindustoelsmixef befetd 1thgt % of silicon
diohdoficesieladddd 1G-mKkingovessel & gdupdiodidsal into gredse-like lubricant with
a copkierRs€y bfi KEGLEObri cant at anbient tenperature of 25C to
30C. In a typical process, 80 w % of biodiesel of
Exafiiplé3to C 18 carbon chain, a 22 wt % mxture of

cal ci um sul f onat e, Phenyl I _-Napt hyl am ne, Al kyl
Thl% g]ﬁ p?{?e 1!)(%%&'1 8{: sgéll 8rd T@Egr%on chain
mto llgg éubr %t a bu? %‘g( g he h
In aatﬁPIF?Fld’u%‘ieﬁ? 35 %e@f o F@%ﬁl‘w&o éfl g Cilaﬁl 130807
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Montarosillgnie el prinased maﬁﬁ@ahnc\};?ltmopmsmﬁ% | ere meied i agtpipless
steeh mixEingnpisel BdTwitls thexhglppdfahé Indusstialanixsr b¢fereplr2o‘a*e%sof@ihcon
dioxgje¢ BiOWjishiddet oariximgf vesel fo g ug-bi@liesal inongrehselike lubticant with
a copkieraey bf KGLIwbri cant at anbi ent tenperature of 25C to
30C. In a typical process, 80 w % of biodiesel of
Exafplé4ato C-18 carbon chain, a 22 wt % mxture of
cal ci um sul fonate, Phenyl- 1-Napthyl am ne, Al kyl

Thi Qﬁ %%ﬁggﬁ%plﬂ esg\% &B&i@éeﬁ Bt thll grd ngtc%on chain

1ntop rease hke Tubrig era uﬁe o\?FQ
s heI of

In at rl é 2t %
el Ogatsfélsa GK i fagn% Fff Batarélﬁry moniunn

Mongmydillesise. Gernaiedeprsalling KincRigrorheaphajg weregnixed in a stainless
steet ovising vesselangfhanimig| the helpod ap indugtrighingxes kefiops B2 wt % of silicon
dioxit¢ 8832 mtadded foempurgresse] of ggjelplbiotgess] mth grsede-lofe 1Gbricdant with
a cdn@istendBoLEGHAN. chai n

Example 5

This example illustrates the process of gelling biodiesel of C-14 to C-18 carbon chain
into grease-like lubricant at ambient temperature of 25°C to 30°C.

In a typical process, 80 wt % of biodiesel of C-14 to C-18 carbon chain, a 22 wt %
mixture of calcium sulfonate, Phenyl-1-Napthylamine, Alkyl Quaternary Ammonium
Montmorillonite, Chlorinated paraffin, Zinc Dithiophosphate were mixed in a stainless
steel mixing vessel and having the help of an industrial mixerbefore 12 wt % of silicon
dioxide SiO?2 is added to mixing vessel to gel up biodiesel into grease-like lubricant with
a consistency of NGLI 2.



into grease-like lubricant at anmbient tenperature of
25C to 30C. In a typical process, 80 wt % of biodiesel
of G14 to C 18 carbon chain, a 22 wt % m xture of
cal ci um sul fonate, Phenyl- | -Napthylam ne, Alkyl
Quat ernary Ammoni um Montnorillonite, Chlorinated
paraffi n, Zinc Dithiophosphate were mxed in a

:f\l | ess steel mxing vessel and having the hel p of

dustrial m xer before 12 wt % of silicon dioxide

SlOle dded to m xing up bi esel :
This gagRly ihtaates W6 propsey chasdl ebt ﬁéle%%?etﬁ 4stf>éiﬁ g? Ponegin
intojgregsg-Aikp lebriantat @n@s@aﬁfﬂr@emtw@sotf 2ate® 1%k process of
In agéplpalrpgoqss%épege% oppiodicpal af &-&4 Rcdér%ﬂwncqliainna 22 Rt go
mixgyre af ealtivinesulfohate cirenylat -Napthiybamine. eblfs gl Qualemanf ARSOniwN
Mog@©rillonite, Ghiqiiceadd paraffiesginc $Wthimphspifatdi wete @sieéd ofa stainless
steeCmléing OedSelldhdoritibthie helpadfran iaddialMinier betort U4 evtéb of silicon
diox6ia¢ SiQMMssidbdddahikingReset ko gel upm&éﬂeﬁmmgcaﬁl-llﬂw lubricant with

a cdrvidleENSF NGAMMENI um  NMontrnorillonite, Chlorinated
paraffin, Zinc Dthiophosphate were mxed in a

st ai nI ess st eel m xing vessel and havi ng the hel p of
The 0 dust r| m.xer be

om e ?rgs dre susc%pt?blggi or{suf’epab € var1a§18n On ﬁis g act(iic%
Acqh lgg %ggas@ P? pet i ig beJMRsp éww g NG
exepplifegnions st 0'6 egﬂa Qeepriber (i Orseeingcpbpdigerps arenappvithin
the gpairi ?WgSCBP%@If thg @appegedelpyns, inciudige @lﬁﬁﬁbwak?ﬁﬁuthere@fr%ﬂable as
matggrefbev.| i ke | ubricant at anbient tenperature of 25C to
30C. In a typical process, 80 w 9% of biodiesel of

The@alehtdes dEnbBintaxdbiodedibate any dis@@sant endbodimaritsiteethefpublic, and to
the kgt andsdel dsed aiodifidatermkydr-alterabions My aod literal A Y vithin the

scoPdIGH tBE BRIMYs, AMBYOARE BéRsi AR td e iplatt eto® unded RS ddbadk ROof
equiRalats 1 n, Zlnc Di t hi ophosphate were mxed in a
staini ess st eel m xi ng vessel and with the hel p of an
industrial mxer before 14 wt % of silicon dioxide
SiO2 is added to m xing vessel to gel up biodiese
into grease-like lubricant with a consistency of NG.I
3.. The foregoi ng enbodi ments are susceptible to
consi derable variation in its practice. Accordingly,
t he enbodi nents are not intended to be limted to the
specific exenplifications set forth herei nabove.
Rat her, the foregoing enbodi nents are not within the
spirit and scope of the appended clains, including the
equi val ents thereof available as mtter of |aw
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The patentees do not intend to dedicate any discl osed
enbodi nents to the public, and to the extent any
di scl osed nodifications or alterations may not
literally fall within the scope of the clains, they
Clafth& considered to be part hereof under the doctrine of
equivalents. 6 Caims: Wat is clained is: 1) A
SI t| on and process of nmanufacturing bi odi esel
Whafgai €4Mr i si ng of the steps of: a. Gelling a major
ortion of bIOdIe d wit m.nor pr r.t.i on
1) g;rﬁtgrﬁggﬁltg%p m@r;gg%egsa mlag flgturnég(FlpaWéelrg‘r%aggﬁgxggrlgmg of 816 steps
abidi t i ves, anti-wear additives and anti-oxi dant
a. SgHingiamajor propertipnpf rasiesel grdieith g Brperaseporion Aﬂ@gﬁgoclay
greasaugellants z¢xtrsnegiressursf additivies, antirvren egdi sgsrradesti-ox
additivesgaforadal gteiaseebkd lmbecdmnce the boundary | ubri cant
b. piddpgrsulfasorafing fuits gf dakie-drgdnephasphatesatti-wear adddivegto enhance
(Hé'&ﬁlhdtﬁymbrﬁh bpertesoffii prase-Micabttt.addi tives to
. @mtﬁ €hlohige '09 osphafouy ERfreadPadibirk bil@sived toteRBance the load
§ciﬂa5§1tie§'@f’t éase Gike AdflicAg. anti - oxi dant to
d. 9\% Ca‘fm- d.’:glIE H‘Bgé ﬁl@@fu Bt af?ﬁ( draht properties.
€. %ﬁ‘lﬁ wat repelﬁ:tnta r]!éw%'lt ancéﬁr% grr}%peq #oiégl%eff?f the

properties 0

@29 URE“Mbr i cant s. Addl

£ g@mrerﬂrgewcgamar%ﬁ ge “652’( Filcqns 4 13%% @?&3?@ & tq form a
genars-hke begad- | j ke | ubricant 2) A conp05|t|on and
met hod of manufacture as in claim1 wherein the

2) dv emsmsitiokend mdthadefimhahdiactare Mk @ cldon $ vdierane the@reasedike
fuwrictiteas @ NtGhCodsi¢ey Gradys 6 GomapoSomi 100 tavd gel | i ng
nmet hod of manufacture as in claimla wherein the

3) i @fR3Rloni sd $8Ning ek ths PN MRIUR e as & im €5 WhEreirftheA
ERIdNQd 1§§1ex‘1v!?1ed°ﬂr@rh %étﬁyl%%(h?l &tdehe carbon chain of the

Qi odi es6ld 4sSn & (al:te b%n'@lﬁ o tRSbibfiesd1dd M1k 8 C-18
ﬁdje‘&%})e%é aes1 ‘leé(in ot Bl§d1§5%l 95 SOA@O
gelTing ne 03| |on as in c

mherein organoclay grease gellant is used as gelling
gent for the biodesel into grease-|.i ke |ubricant.
4) s°9 geAlingmethed apd comaRositien aimslim: lagkhesain orgappglaperagse gellant
wheseg iap gelHag sgant for thabiodegshmto a gerrsq-exs!ubBpMi n a
sul fur content of 0.5%to 38%
5) A gelling method and composition as in claim 1b wherein the sulfur anti-wear

additives contain a sulfur content of 0.5% to 38%.

6) A gelling method and composition as in claim 1b wherein the Zinc anti-wear
additives is selected from any one of the combination of ZDDP, ZnDTP or ZDP

7) A gelling method and composition as in claim 1¢ wherein the chlorine extreme
pressure additives contains a chlorine content of 15 to 52% w/w, wherein the said
grease-like lubricant has a Timken OK Load of 105 kilograms (ASTM-D-2509)

8) A gelling method and composition as in claim 1d wherein the anti-oxidant agent is
Aminic or Zinc phosphate chemical family.
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6) A gelling nethod and conposition as in claimlb
wherein the Zinc anti-wear additives is selected from
any one of the conbination of ZDDP, zZnDTP or ZDP 7) A
gelling nmethod and conposition as in claimlc wherein

9) A nﬁfg'rﬁétw@a@a%&gg@ig;nfgwmugﬁgmmthe%@ Ieﬁemcm
1

w, wherein the said
§ t(i)‘;es ie ﬁ-‘%ﬂ e@ Ras a Ti mken OK Load of 105

k| STM D- 2509 8 t ho

10) éceﬁ-ﬁ e M%nmsgf% i gﬁgﬁgjwe{fﬁa Ty s
ggent %éo ‘ﬁu/el%‘fseéut%e pRd ’é’s‘?!ﬁ%ﬁ{eé‘%ﬁ figant. 7
9) Ag elllgé; met hod and conposition as in clalmle

11) m@ilmgﬁn@th wat epmpegEpn anin clajendt wheiein the siticorsadipxidg 4 to 25
wb it ivmisécolol geh ip ghe tiodiesk] tregredsedikied ubranafiomd¥rbbedQ fodn
amsistencleai m 4 wherei n the organocl ay grease gell ant
4%to 25 W % is used to gel up the biodiesel to

12) ¢ gafifg hiekRdldbrcbapBiitiod 49 inAlgal 3 Wwhereiiethbed it zine anti-wear
Eéé'f‘fpﬁsdlérid‘éa with BiBdiedcRaifethpbfAQir€kdh I%E Be2s ¢ up @85 UT @Xindfease
fheaﬂtlzg’?aré‘f péile3, used to gel up the biodiesel to
gr ease- e lubricant from NGl 000 to 6

13) CA? néclLﬁé fid o%sand ]c%)np?% 98}1 Ei Eﬂ:lam%t @&ﬂer@&do ?%@gvct"% oP Qmﬁﬁc or

1§’C|8 %Sr?g]% aégft%‘%’ﬂib‘&. gg%chOtF © B l}lget 4 relcarnzgmge of 85 C

to 85 Cto increase the anti-wear. properti

14) Ag{& ng Methae Arb EOTBPRFESASJE LB r?lﬂ'?%ﬁtgpﬁ? fm@.réf

v&s isaddedogpterthe biodicsc] ¢ temyieriurg 196 gé‘h(étt@ 30° C prior to the

addifieroaf atagnociay gicbegellantt he grease-Ili ke |ubricant.
14) A gelling nethod and conposition as in claiml

15) Wheeleihg niethodltadld dojnpdsitibals B claimcwhadth iniswgse)ichlozind ed
bRdsPhddas BBV QSEhdRY ihBTREPiBlsePataémpratard 6f BO (CGo 30° C

Eﬁb% th@addion SO moerhygrea@é 20NPE | AN cRREARE 1&alﬂea1nﬁg carrying
LbieRel |1 ng net od and conposition as in claim1

ereln in step c) chlorine or phosphor ous additives
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1|d|a%\tﬁ At Feél}me eﬁlérgrq 25 {é de r’y é)rlor Fto the addition
%B‘il(?q o/ %‘§a5€_€6 A gel | i ng met hod and conposition as
inclaiml wherein in step c) amnic anti- oxidant is
17) st gelding anethed bidebrapesitiontastie figsn dtinsiep ¢) apmicagtyoggag
pdditvestip added inwdiiodiese]l attbEmpergamocl 26/ (GroeHE € pradritaphe addition
b7 of Ag@elcldyrngeareighdigshtand conposition as in claim1 in
step d) am nic anti-oxidant
18) A gelling method and composition as in claim 1 wherein in step d) organoclay grease
gellant is added in to the biodiesel and at temperature of 25° C to 30° C and stir till it
gels into grease-like lubricant with a NGLI grease consistency of 00 to 4.
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19) A grease-like lubricant composition prepared in accordance with the method of claim
I, a grease-like lubricant composition comprising:

a) 65-85 wt % biodiesel

b) 0.1-4 wt % sulfur or zinc phosphate additives
8



additives is added into biodiesel at tenperature of 25
Cto 30 Cprior to the addition of of organocl ay
grease gellant. 18) A gelling nmethod and conposition
as in claiml wherein in step d) organocl ay grease
geh| N , e _ ai

©) tg'}rpéel%tﬁﬁeaggg%b%}%gp%og&éméngfogltsa? lplt?irélgl it gels
i.nt ase-| i | ubricant. with a l..ar e
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conposi tion prepared in accordance with the nmethod of

e) cf-di Wt Fo agtic -li ke lubricant conposition
conprising: a) 65-85 w % biodiesel b) 0.1-4 Wt %

f) slr6fwir”eoratetirpeelishbadshiates. additives 8 c) 0.1- 9 wt %
of chlorine or phosphorous or boron additives d) 5 -

g) 26.5wh 5%tS6 gamosich ehitgroease gel |l ant or silicone di oxide
gelling agent e) 0.1- 3w %anti-oxidant f) 1-6 wt %
wat er repellent additives. g) 0.5 to 5w % corrosion

20 A lkdAkd-AkS [uBPkAnt @ QRSA A I ¥ Gothplsihgant as claimin 19
conprising of a) 79 wt % biodiesel b) 2 wt % sul fur

| §)C ate additives c¢) 3 w%chlorine or
2) 8@0@%%0%@%? boron d) 12 wt % silicone dioxi de or

gapocl rease, gel | ant ?J.O.Zwt % am ni c
b) %%?-@%?@:\rn gpe Zpﬂs@h&?‘i 71‘?‘@ h¥sphat e anti - oxi dant f)
2.8 wt %water repellent additives g) 1 wt % corrosion
¢) i} wt%i ¢hderine or phosphorous or boron

d) 12 wt % silicone dioxide or organoclay grease gellant
e) 0.2 wt % aminic anti-oxidant or Zinc dithiophosphate anti-oxidant
f) 2.8 wt % water repellent additives

g) 1 wt% corrosion inhibitor



