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Title Conposition and process of manufacturing

bi odi esel grease by gelling biodiesel, |
additives, extrene pressure additives, Hm%nmmmMHﬁwmnent
additives and anti-oxidant additives. Description
The use of biofuels as alternatives-to curre
petrol eum base oils to produce grease-like |ubricants
has been an area of consi derable research and
Titheesti gation. This invention relates to a conposition
Canpositeintdd podcessrifuhanatadiveink ib@sdiRsiedre 3 83 §Eltihg kR diesel, anti-

wedithadiciasy, sxtimdgnbdsiRhdBitO, ¥Rk ridellbht @84i80& dnbl dg¥-oRfdant
adafive®. 90 wi th organocl ay grease gellant or

silicon-di oxide to manufacture biodi esel grease with

NLE@ Consistency Grades of 000 to 6. The invention

i ncludes the addition of anti-wear using sulfur or
Descriptiondi t hi o or ganophosphat e,

Phenyl - | - Napt hyl ami ne as am ni c anti-oxi dant, cal cium
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nanufacture of bi odi esel grease conpri sing of 65-
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presspesl ddditives wilbiéxhibielsigh Dinskend) 1S Lnad propertienst 93 kilograms based
on ARTMI-DeX599 tBAGKBROUND OF THE | NVENTI ON Shri nki ng

crude oil reserves and the escal ating cost of crude
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8338 %adf taddiese Bt 1i-¥ a1 Vo s@irlodzRd phbphere QditiV & 0110 wt % of
chipsrdug iphespho@i e askorbi kRlitiveldr 3 Cante % Jﬂg%ﬁclhy Feh &M lant or
siffoRRSadagAli HCed- BRham, QhQQ)lxﬁﬁﬁi 196584 %&8ehedr r 8Bl lent

addRHRY10.8R% &t WVdorBSbeInniNENY C 14 to C 18 carbon
at OrTB

BACKGROUND OF THE INVENTION

Shrinking crude oil reserves and the escalating cost of crude oil have led to renewed
interest in using biodiesel as an alternative to petroleum base oil for the production
grease-like lubricants. These lubricant greases are produced from biodiesel derived from
methyl and ethyl ester having C-14 to C-18 carbon atoms.

Advantages of said greases include that they are renewable, less environmentally
hazardous and safer to human contact unlike the petroleum-based greases.

Grease-like lubricant produced from the above composition exhibits excellent lubricating,
non-melt, water repellent and extreme pressure properties over conventional mineral
based grease.

They are useful as heavy duty lubricant grease in many applications including the
automotive where they are used as wheel bearing grease and lubricant for all the joints
and moving parts of the vehicle.
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Advant ages of said greases include that they are
renewabl e, less environnentally hazardous and safer
to human contact unlike the petrol eum based greases.
Grease-like |ubricant produced fromthe above
conposition exhibits excellent lubricating, non-nelt,
wat er repellent and extrenme pressure properties over
conventional mneral based grease. They are useful as
| ubri cant grease in nman ation
mecﬂ"g f% feigg 0 wm&?me%% et ﬁ?sew&gédwsi T Esaes
prpg 18%@%@' HPTOUISE BRIV GRS ) he sbavejmantipacd pipperies
|§ tymapyfactyieh i gt és, with the cost of raw materlals and
m&rwmqrmgﬂqqeﬁef pifeqtinghe nocketiof the gonpsumary thegeontmues Ky b
negd fraaserses produced dierrebiediasel Juo papiseler, viere islaareed fuigrdaseses
produded framipiediesed thatyare asms facpraithomgh f somplified dind sedilablie harbeess
uspragreadlly dvajhabde; en@migcdl and hen-hdraxdeuseant inotedsls prithpanplifes
equipndmt amdepredwmionitimes0 manuf acture. That is, with the
cost of raw materials and manufacturing processes
af fecting the pocket of the consuner, there continues
to be a need for greases produced from biodiesel. In
particular, there is a need for greases produced from
bi odi esel that are manufactured through a sinplified
and reliable process wusing readily avail abl e,
econom cal and non-hazardous raw materials with
sinmplified equipnment and production tinmes. |a 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
exceptionally high |oad carrying capabilities using
bi odi esel of G 14 to C 18 carbon atons as main
conposition materials derived from nethyl or ethyl
ester, organoclay grease gellant or silicon dioxide,
chlorine extreme pressure additives, sulfur anti-wear
additives, water repellent additives, corrosion
i nhibitors, and am nic or zinc phosphate anti-oxi dant.
In an enbodi nent of the inventi.on wherein the
organocl ay grease gellant is used to gel the
bi odi esel into grease-like lubricants. In another
enbodi nent of the invention the chlorine extrene
pressure additives is used to
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enhance the | oad carrying capabilities of the

grease-like lubricants. In yet another enbodi nent of

the invention sulfur or zinc anti-wear additives is

used to enhance the anti-wear properties of the
grease-like lubricant. In yet another enbodi nent of

the invention the am nic or zinc phosphate

-anti-oxidant is used to enhance the anti-oxi dant

j -li ke lubricants. In yet
SQ&@@%@b}§ﬁ£@%FhE§?8%fﬁﬁﬁe I nvention sul fonate based
corrosion inhipitor or amne based corrosion o
Paieiigagias discperersihg compesittoaritad ameael pspgesssion gellingiim biodisse! into
grppsepikedubsicanss thap havegxeaptional [yhigh lobd ceraying capahiiiieEBing
bipgHereRP PGt 1N OF 8T¢4EbANNYENT 250NRiN rompositictamateriali terivedifeom
methglowegny ester oigenantayadrpase gelbdnt bhe i nv esitidoarlidxidep cldwiinke
exgremetphodura pdditivspoSir antomwehoadditives, iveanerfrgpet leniti additioés, corrosion
ingibearseandi dognicw zinc @hdosphats iangrokidact. esel as main
proportion of the conposition. The nethod and _
Incarpddtindnofthe ifeh i wEkesia thddandcly 36608 SARAEIs Wsddto gel
tht BRdicMHtbigithsc-BkeRBAcAndke | ubricant "i's produced by
gelling of major proportion of biodiesel (either
InMRbIRY! erodEh&Mtlof ﬁ&tig\?%tieg‘ghg'c ritn? egré'rﬁei ;?t@gsla%&dggfgh?ies used to
crffreine SadCrfhELRESNEE S piente e IR 00 vt or
r L.en difj nmontnorillonite bentonite,.. .
IngEP P BB Fng) ﬁﬁ%&*k e s ninyed o
enanRe- g&?’ﬁﬁﬁ?ar\ﬁr‘mﬁmﬂﬁs GLs-gesassrligs IWbrieantone dioxide in a
m Xi n vessel . Figure Ishows biodiesel (either Metyhl
r eppdment o

-wear

In et nigftee Myentignche gninig Ygincahasnhategntimpxidant is
usg@fq edrangstthe gitearidant prapertigh pf hasteapeslikalabiderntsnt o t he

m xi ng vessel at an anber tenperature of 25C to 30C
Inyerangtfres embediment eixhe mventipnsyKonate baged ¢drrosipnailtibiger or amine
bagér enrioswndnhipitardphsed ts easedthe sorachitedinhibition prdpertivs f thg
groassdikk lebmdatr e m xed and agitated for 10 minutes with

a mxer. Figure 3 shows sul fur or zinc anti-wear

additives is added into the m xture and m xed for

DETATHED BESCRIPTERON OF FHEEINVERTYON he or ganocl ay

grease gellant is added slowy into the mxture .
InfRc&#i e wihANE dRcSRIY, iSi0hh SbBEERYR hodiRdn B AS8ids . tdod and
coMpRBitibA ForleRd Ahn FEGh A ATRNET KO Tubricants 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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organocl ay grease gellant in added into the m xture.
It is preferred that the above conposition is prepared
with 80 % of biodiesel by weight wth the remai nder
20 % by wei ght of extrene pressure additives,
anti-wear additives, anti-oxidant, and organoclay or
silicone dioxide. Biodiesel Biodiesel can be selected
frommethyl or ethyl ester with CG14 to C 18 carbon
O TR S A B s
ity tg%%)f'gg VEREaHareBPREY ArbASAIf tf?'i/égml%‘(‘fers JPBSEuUr e
.addi_ti ves can be sel ected from chl orinated al kanes or
Figises sppyye sulthr oF ke apfiiMspipdgdiitysp isdded intqibe maxturecpnd mixed for
anofiep | AURWEF- al kane is chlorinated paraffin with a
chlorine content of 30 w%to 52 wt% The said
Figurefeshpwel thefairganioplay greagregelintiinadded skomdy intaithb ewiause. of
Figurs Seskowb b eemhi-sotidrgeense tapesygaaerséoval avhao tlertbst desged amount of
orgatoclayvesagas@ghllant wealdadirite weanixadeli t i ves can sel ect ed
from Pol ysul fi de conpound or Zinc phosphate. A
It preéRfre@thatine abPhrashipatifon & pféfRredAline8 Ve dTibRIGE PRk Eight
widh the rEhhiRiQPI00S BY afefohit 5f S@feRfetpRekshRaddifl fesS MtAwear additives,

anBioRIk, lah @ Br AREAMSE Pfcohé Giogigee! | ent  oxi dation and
anti-wear characteristics. Zinc Phosphate based

Bi@Bike1OXi dant/ Ami nic anti-oxidant Zinc phosphate based
ant | - oxi dant can be sel ected from Zi nc dithiophi sphate

o , it hi.apl ¢ L  oxi .
o180 R LIRD PR o T, L A 5 D
UEan 4 s oF AR ity YeaeaRle ARy s Rdiyrethy
ord yﬁéc? CI\%PA (Nonyl ated di phenyl am ne), ADPA
Al ky| at ed di phenyl am ne). A preferred amnic

E’éwmey%ﬁ%samé “é"e@%enyl - 2Napt ﬁyl anine due to its

excel l ent antj- oxidation and higher thermal stability
Exrenisanressuie additiyips ean breplested fremadidfirinatgd glkanes or ZDDP Zinc
dialkyl dithio phosphate. A preferred chlorinated alkane is chlorinated paraffin with a
chlorine content of 30 wt% to 52 wt%.
The said preferred Chlorinated paraffin is selected because of its excellent extreme
pressure characteristics.

Anti-Wear Additives

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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Water repellent additives can be selected from

Bentonite based additives ( Al kyl Quaternary Ammoni um

Bentonite) or Montnorillonite based additives ( Al Kkyl

Quat ernary Ammoni um Montnorillonite). A preferred

water repellent additives is A kyl Quaternary Ammoni um

Montrnorillonite due to its high polarity

characteristics. Am ne /Sul fonate based corrosion

i nhi bitor Corrosion inhibitor can be selected from

m ne syl f.anat e based i nhi bitor. Am ne base

W%Wﬁ?iﬁ?‘fq[?rm /ggﬁift '€ sel ected from ani ne carboxyl ate or

ot her am ne compounds. Sul fonate base inhihitor can
Water senellet ééd’f‘i’?frﬁaBQF selested fremiBemfonzte hesed pedjruasi(yrky!
Querain AreaesiuBanipTitsh at Monimqsilonie tegrdadiitivesg & lkd
Qeaerapiymr g mopyaaMentrasillopite) s excel | ent conpatibility
Awrafprredovesell repelient @difaies & AlkyRustervagaA mampisnmO¥igamoril myite
dugrte éts bighglolaaiy clhiagacsaristct ed from silicon di oxi de or

cristobalite polynmorph quartz. A preferred silicon

dioxide SiQ2 is used due to its high gelling

efficiency for biodiesel. EXAMPLES In the process of

ABld S0Gortukslses &rrRfonGnHiditdro C- 18 carbon chain into
grease-like lubricant, by way of exanple and not

Cbﬂr&@n&rﬁ?&%ﬁgr %a'g\%e s%blf,tga\fgag ﬁﬁ; Bl{é éu‘l‘%ilité‘i)hs\ég nﬂ]flbli(ﬁi I ou ;&h
S to ele n nds.
b o fnh%ﬁl&aé@aa%% sa{aae(}ghs&% ?«? siq ﬂfna \ DD ﬂ&%@f

éa Cl
%?‘ T ER %’é‘:&ﬁe'ﬁf‘”&?%&’qﬁ% g

'8 ‘FBe m chain, a 22 w % mxture of cal cium sul fonate,

Phenyl -1 - Napt hyl am ne, Al kyl Quaternary Ammoni um

Montnorillonite, Chlorinated paraffin, Zinc
Omaﬂmléﬂpﬁfﬁ@ﬁwﬁﬁl@%re mxed in a stainless steel

m xi ng vessel and with the help of an industrial m xer
Otgahorlay Geote gMlarft isieldctdriromisibgonddioSdORr ¢ristabdliegotymorph
quartzi Agrefesskdiliton djedidapiOiiodiedsiab ta itd lnglypeliseefficleacy for
bibdiesdlcant with a consistency of NG.I 00.

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.



4 Exanple 2 This exanple illustrates the process of

gelling biodiesel of G14 to C 18 carbon chain into

grease-like lubricant at anmbient tenperature of 25C to

30C. In a typical process, 80 w % of biodiesel of

C- 14 to G 18 carbon chain, a 22 wt % m xture of

cal ci um sul fonate, Phenyl -1-Napthyl am ne, Al kyl

Quat ernary Ammoni um Montnorillonite, Chlorinated
E)garqflrzi n, Zinc Dithiophosphate were mxed in a

fifess steel mxing vessel and having the hel p of

an industrial m xer before 10 w %of silicon dioxide

SiQ2 is added to m xing vessel to bi odi esel
Thip expnyple Huistrytpsdbe ptﬂﬁ?ﬁS@éﬁ@lhmbwdleae ﬁlsqo&ré%cafbommn
iy, 2reasarnike dubgicamiias amkigniiemperatugs el 2(€ 40 30€. pr ocess of
Ingpetly picalgprodesti8e 36 1% of bigdiestl pHC 3416 Ce b troboncdhainna 22 mit 6o
mgutwaoécdl¢ikm duifondtg Dhenydil -NaghdamineeAtket Quatemayf ARBGntum
Mao@orilionde, iICGhhoroatedpacds Zin8BDitbopRosplhatd | weheasietd imfa stainless
stésl idxing vEssdiGand anbiag tleheimof an i2diswial Hixembefors B) Wi % of silicon
dioxide Si0n Buldd@natntixingvesyl to gel up\sipdieyel &b pRaseMikeMbricant with
a E3MisRhBR6YNGITONi um Montnorillonite, Chlorinated

paraffin, Zinc Dthiophosphate were m xed in a

jjbkess steel mxing vessel and with the hel p of
the industrial mxer before 12 wt % of silicon

}% Q?é;in%ﬁ F‘ﬂugg%t%ssth@gg)%gss o?lggnl fﬁ E%d}/egaso?lc Etogte I1 8 Yfbon chain

in o asg I elubrlc nt é|
o pegnrpses Efav o %'g & 4t GHRICnTp 22 1
mtx(sUf&O e'a ¥ Tda >él '§‘Ié‘ r QHBtF'I’“é A mgonium
nt% epabaff ithigphosphate, 65 X F in a stainless
?ﬁ'&Eé‘ég vessel fwé withghe ?le@f &@épd%watmiwbef@ KWt %rqf sidicon
digxide §10%is2ddegt togpiximgyessektor! enbiedigrl inie sisassrléke lubricant with
a ameisigney pfNf&bt hyl ami ne, Al kyl Quaternary Ammoni um
Montnorillonite, Chlorinated paraffin, Znc
Efime dphosphate were mixed in a stainless steel
m xi ng vessel and having the help of an industrial
Thib ¥edmpleilnsead2theprdbegiof gtiling B diedel@XiCIt i (28 csrbasl ciegn
intgrehseil g IR RSR at BAbREAI teMPeldtREbESRC 1 BoC. gr ease- | i ke
Inl é&%’fﬂcﬁl%@)ce\ﬁé 180 wtd% 6PRBHR R BEY- 1Afto NG catborFtRAMPh 82 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 mixer before 12 wt % of silicon
dioxide Si102 is added to mixing vessel to gel up biodiesel into grease-like lubricant with
a consistency of NGLI 1.

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 SiO2 is added to mixing vessel to gel up biodiesel into grease-like lubricant with
a consistency of NGLI 2. :



This exanple illustrates the process of gelling

bi odi esel of C- 14 to G 18 carbon chain into

grease-like lubricant at anmbient tenperature of 25C to

30C. In a typical process, 80 w % of biodiesel of

C- 14 to G 18 carbon chain, a 22 wt % m xture of

cal ci um sul fonate, Phenyl -1-Napthyl am ne, Al kyl

Quat ernary Ammoni um Montnorillonite, Chlorinated

paraffin, Zinc Dthiophosphate were m xed in a

stainless steel mxing vessel and having the hel p of

an industrial mxerbefore 12 wt % of silicon dioxide
Exgingde bs added to mi xi ng vessel to gel up biodiesel

into grease-like lubricant wwth a consistency of NGI
Tigs eganipla itpiseatés thhpeocessafigklding blodssselaif €514 toeC-pB oarbers clfin
ingegreasadikoilduticestalt ambie@: thpematu@e A2 CanddfCchain into
Ingr tgpisal-grodess, 180Iwti% afbiodieseh bDCeldtto (2 hpearbinuhaingh 22%E% o
m3@éze of Baléiutryqal foadte, [PhegdsISNagily ity AfkybQoste@as] A@inonium
MenékdorilRnfte ml&ﬂfa&@rbafdfﬂﬁ er@Daﬂlom&,s%atEn wendm@ixed in a stainless
stgélrrﬁle@v@éélslfé?lﬂa%ﬁ) thEREl Vwal(ﬂf ah iRt AMhRE Bfore Al kitl%s of silicon
dikiak %Y(B‘zﬂfs%dé‘éﬂ%%mg Qf tr(gtgel Jl[! Oidkifesel lr@ %éenmeqqmlcam with

a PRI L or ¥GRE 3D t hrophosphat e were nixed 1n a
stainless steel mixing vessel and with the help of an

industrial m xer before 14 wt %of S|I|con d| oXi de

+ gﬂbqgf%%tﬁmﬂ%ﬂ%s%{%% Cﬂmlggmﬁ@«i aE i fop P

Agcor ? ngr%%laﬁt
excgwlifigations pet 9%& SreingbpvenRather %rﬁg%g 6‘%‘? Pt within
the |spirie AprboRe At the aprendgst cl meewa dingdhqauivalgnisghere qva%a le as

mgiifiave exenplifications set forth herei nabove.

Rat her, the foregoing enbodi nents are not within the
Theppatérteeand not mpmd vé dediaatapyyahstdaied Embodiments ¢d thdipnblic, hrd to
the guieuadnynti sl dshd medificatiais loa blteratitms nmgtrioelitecdlylfallwvitiimghe
sqopé efithe ekirdg tegtare cdinciddretl@o Beplarchéreofamyerdhs ddansedof
equitashitgrent s 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

are considered to be part hereof under the doctrine of

equi valents. 6 d ai ns:



What is clainmed is: 1 A conposition and nethod of
manuf acture of bi odi esel grease conprising of all the
steps of a to f sequentially: a. First mxing a mjor
proportion of biodiesel and with a m nor proportion of
chlorinated alkane paraffin with a chlorine content
of 30wt % to 52% wt as extrene pressure additives,
zinc dithiophosphate as anti-wear additives and
anti-oxidant additives to forma grease- |ike
Clp®¥i cant. b. Second adding sul fur or zinc salts of
di t hi o organophosphates anti-wear additives to
Wbﬁh‘ﬁﬁl?ém?&és boundary | ubricant properties of the
grease-like lubricant. c. Third addi ng Chlorinated
| pgpmbodipongndimeshodef manufasiire af bigdiesd gsease compsopewf ald the
stephof phof ssgeentirlly:ene pressure additives to enhance the
a. Fostdnigagraymajgr prapakiph bf biediesdl andbivobla@siadr gyomasen of chigyinated
alkane pARTTk With gchlosnd canitan o BOVSa. 5280 wFaitlemaghoéssgre additives,
zirandithicphosphzierss apthoephaldéivea sedarmiidiidax adiititestto femhBgresse-
likehebrighg@se- 1 i ke | ubricant anti-oxi dant properties. e.
b. Bkddnl aadiel REl LR shltd (IMithR R5a dgﬂésﬁﬂétéﬁarﬁaﬁ@dﬂ AWt s to
enB@r{?:%ltllneeJHunééjrg'lJUrl\égﬁ PrébeRRANAR grifEliveldticspel | ent

c. Phe QidihSEnR mft@@ ngraﬁﬁrs\gltlll l:llﬂgrlhé‘&fn'té‘ﬁ@m 0% tvt tc%(?‘% lth or
PHD opcgus%i @rggg Q%rgfcﬁﬁtﬁﬁe gdeé:rlh@me thE losatli c r?)aﬂ Pégiﬁllggs o
il el 658 rg?gcﬁ tgrbisire dbri cant

! %c?tmé)g rﬂm&(gzmcgghm&a o s%dhaél 1-oxr|ease ﬁ%h?gncg(?h grgase-hke

l“ ruf‘g\f‘ﬁ?f’éh?’“ﬂ A PEPRIYES- Consi st enc Grades for Qe

mg m%ntglogllg{nke Sgtlo{nlteo s a/alif;éfeﬁsl&enbflddltlves to enhance
t rAtsF Eeelene PEPeRics af Bs greags-lisslibHantsy clajm | wherein
. Bpréh addingyrganoclay gregss geist qrrsarﬁorrétqwle tpgelatprie bigdiegsl to form
a giease-likedehrisent chain of G 14 to G 18 and with a cetane

i ndex of 50 to 90. 4) A conposition and net hod of
2)raperhpasitioneind indhcddif esebifaglueasiediase] greasd aiimclaim wvdieedimthe
gredsk ilike tubdicantindea dIL Gl Gyasiseh@yGrdesfoe Gombéd fom 008 tused

as gelling agent for the biodiesel. 5) A conposition
3 Andmpetitied af mehodibasbiufect@t ol biodiess greags saiaelad i wherein the
bi6diddeMsldeW&T RM métig of bl Lester Mlith-aReona sl loif CeB4 to C-18 and
wiRIPRE&LRE RdSUbfdpoognt ent of 0.5%to 38% 6) A

conposition and net hod of manufacture of biodiesel

HY gﬁﬁfosﬂﬁ)n' Ad TR IR df AMREFLIURe of $16dideNEreaRds 1E18m 1 wherein
511"&9)%' Q’gesoxjcﬁggfogﬁygeta é)e?lala E?etdeas gelling agent for the biodiesel.

5) A composition and method of manufacture of biodiesel grease as in claim | wherein
the sulfur anti-wear additives contain a sulfur content of 0.5% to 38%.

6) A composition and method of manufacture of biodiesel grease as in claim 1 wherein
the Zinc anti-wear additives is Zinc Dithiophosphate.

7) A composition and method of manufacture of biodiesel grease as in claim 1 wherein
extreme pressure additives with chlorine content of 30% wt to 50% wt will exhibit a
Timken OK load of 105 kilos using ASTM D 2509 test method.
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7) A conposition and nethod of manufacture of

bi odi esel grease as in claim1l wherein extrene
pressure additives with chlorine content of 30%wW to
50%wt will exhibit a Tinken OK |oad of 105 kil os

usi ng ASTM D 2509 test nethod. 7 8) A Conposition and
nmet hod of manufacture of biodiesel grease as in claim
J. wherein the amnic anti-oxidant is Phenyl- |

pt hyl.am ne, npasi ti on and net hod of

8%%8?8 iH?'éa'lS‘fmﬁ?‘%PéE%‘l“f%fé“fF A Blogieps! graaspsdp &laimt hel
whigtig th GaEpela gHroxidaat 1siPhenyld WMW amifst er nary Anmoni um

Montnorillonite. 10) A conposition and nethod of
9rfmprmpasitinneand methaddif exaab fagiueaeidiediesehasih alaim4 . \ihveresdin the
wafel iepe lentiadghitivgds Atkyd Quateoatyasg mgedniivem Mapfmdddanitet 0 25%

wt is used to gel up the biodiesel to grease-like
10) ubedne@ition hid mthod i @tihbfactireadthiddidésbbgle 3t asrnaldiacs Wheérein
silidonkii@ddeaadrggioelas gelidht bM%vai 124 onheisaiséd totgdPursthk bisdiesel
toGirensé-tige hibriddmwt to 25% wt is used to gel up the

bi odi esel into a grease-like [lubricant from NG.I 000

1HA &)lﬂﬁﬁﬂ%n%ﬁﬁ‘%{eﬁ{o@Q)?hﬁﬁut%gtllre%f({ﬁ’m&%l érba%@ a8 1R DRflerein
tthsm%{‘a’I)i‘ﬁE BF ?% R 24, G/%?s us&d {%ag%?uﬁﬁle'bnoo‘? s@fl .%51 %reease lke

r I-wear agent
lu &L?Eo |ese 't % g‘%pcébggtﬁl?%&range from 25 C to 85C

‘221 C%&%* fnghd H&%Pé}?’e ufit éf gﬂ les] P8l BOER 3 WRBein
‘% 5 2\ 8Pt pyar %ﬁe'ﬁ}s djé with R‘Té‘b‘iefﬁﬂ“ﬁr"ﬁ‘}% from
SQ1q PARRS 520 avaer Rfé’PF’En'B?u cant 14) A
corrp05| ti.on and net hod of nmanufacture of biodi esel
A 59@pasitiomand msthed of jpayudactire phbigdigps! greasg asti elaigp 8 wherein
0.YYerte Sua &t Phangls | Naptertaering istaddecHe thy grasedthel lubricant.
tenperature of 25 Cto 30 C, prior to the addition of
19 ragmogisdipngneé asthodelf mentfactuE) ofdiedbenobgiase @miragiaim 1 wherein
inrseetptbo sulbfr omaino hidditivesas addebiimd ittedebddiess!| atneropaatorelof 25° C to
30/t ipeibntoi the sddétion of oraphbelay peawrgefims phor ous addi ti ves
is added into the biodesel at tenperature of 25 Cto
153 forpdsRiontadd nfeehoddtinfan AR cRife STGENEE] R&Yin 91a8A S Bvherein in step
c, Qﬁiohﬁ@br ﬁ%sbﬁlﬁB&aa%l@lthgﬁls 208 19@)@5& b@desePdt rté&h;%iiature of 25° C to
30'-“’ rlid {He®RdHEA o 1% a@d%réz? zfx?fmﬂéjeéée‘?ﬁk Rag bTarm

,mr@nuf act grease as in c
sPe wher ei n am ni c antl -oxidant additives is
lﬁﬂggeliegto bi odi esel at tenperature of 25 Cto

17) A composition and method of manufacture of biodiesel grease as in claim 1 in step d
wherein aminic anti-oxidant additives is added into biodiesel at temperature of 25° C to
30° C prior to the addition of of organoclay grease gellant.

18) A composition and method of manufacture of biodiesel grease as in claim 1 wherein
in step e 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
grade 000 to 6.



30 Cprior to the addition of of organoclay grease
gellant. 18) A conposition and nethod of manufacture
of biodiesel grease as in claim1l wherein in step e
organocl ay grease gellant is added in to the biodiesel
and at tenperature of 25 Cto 30 Cand stir till it
gels into grease-like lubricant with a NG.I grease
consi stency of grade 000 to 6. 8 19) A conposition
nd net hod of of manufacture of biodiesel grease
193:{%%?@&“1% and geod of eEmanyiactieeot iadiesel gsease prgpared in a
acgprganceeith e method afslaire dne biediepr) sreasolubrieasppernedsitipn a)
coggugmEnt % bi odi esel b) 0.1-4 w % sul fur or zinc
phosphate additives c¢) 0.1- 9 wt % of chlorine or
phosphorous or boron additives d) 5 - 25 wt %
r Ga86we Payigliesase gel | ant or silicon dioxide gelling
agent e) 0.1- 3w %anti-oxidant f) 1-6 w % wat er
byepetd et adflirol %66 phosghat® additi@sd Wt % corrosi on
i nhi bitors 20) A conposition and net hod of of

ceoUt a6t 6f AHloreQ ipREPhoDuUEBSEBE ERAGRA 1N
accordance with the nethod of claim19, a biodiesel

Bl it .CONDPr.i8i.Ng; 79. Wt %
S o AR GIRAR ARG, 0 TERERS o elflinlondt
eg)Pﬁ_W%%g{rjxmgnpr phosphorous or boron d) 12 wt %
i 'icon

I OXI'dé or organoclay grease gellant e) 0.2 w

% ami ni ¢ anti-oxi dant. or Zinc dithiophosphate
%n?'lrg-%&olg’d‘é?ﬁ"tr rel?%(le’?.agd\}\kve% wat er repellent additives g)

| wt% corrosion_ inhibitor 9
g) 0.5to 5 wt % corrosion inhibitors

20) A composition and method of of manufacture of biodiesel grease prepared in
accordance with the method of claim 19, a biodiesel grease lubricant composition
comprising:
a) 79 wt % biodiesel
b) 2 wt % sulfur or zinc phosphate additives
¢) 3 wt% chlorine or phosphorous or boron
d) 12wt % silicon.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



