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hazardous raw materials with simplified equipment and production times.
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Pat ent ee has di scovered the conposition and a novel
process of manufacturing biodiesel netal working

fluids, even when diluted with water will exhibit
exceptlonally hlgh Ioad carrying capabilities,
SUMMARYCOR THE! énand excel | ent cooling

Pat&{té%%g'iﬂs%gver fh@%o !o Hbr?ﬁr?cla%ve@ rotdsstdt (il:ln?ac?\ﬂfr{%od?odlesel
metalv\{op'%flg%lul S %ve[nw 1u'te%hw1%i5v§{e¥ ilf e %{)llt\é)?c 5r?zmy high load

gé tles m,a r"ﬂl i- r%écgf alzé kmcﬁf% goo 1 P%egflg% Using
biog ﬁ%f# BF oo C%m ploms,as sa, %:t g&@“ﬁﬁ?? By St
methyl %{ﬁ:t}gflltﬁgali ﬁlélﬁfm%f:xt{qpée PISSUEG @ Upantpgvear additives,
corngpig iy itor.and GEHNI§ T ZINE PHPERbateeARti-Fifant he

conventional based oils for maki ng netal worki ng
In ahlegibddimdnh ofithetitmeantientvdidiemethie boddi¢sakisiunsdeart 4 wwplacement for the
conedritonalimsakoiteive npk egsnetel wadking iflvess. i s used to

enhance the | oad carrying capabilities of the
In afBihal sRbddiment dfuhélmvehtdbntié cRbAhStrediER s dddedvek eused to
enhml;b\é%é 1088 ca xilgeaﬁbumeg%fﬁfétmet%klagmdsves is used

enhance the anti-wear properties of the

In }}gF 511%' li{Q emblaﬁmflénlﬂ Ft?he 1ﬁ%n¥18£ sﬂﬁﬁtop %&nc%gggﬂe%a?‘i@c;llug%s nlg iﬂ:s%ed to
SRR ke

12‘)%ert| es of the
met al wor ki ng. f1 ui et anot .her epbodi ment of. th
In YehaRaRS SbOdimes 3? @165% eraounisPri Zﬁw.pglpnlgweo%mla%lﬁ@t is
usedh s erhanes the gnténexidan mrpp@?les %f the B tal WORKIEalMEEs t he
corrosion inhibition properties of the netal working
In yfet anadiser embodeterdnbdtheenveanbo dilfmate whed ¢rgrdsronanbibgor or amine
based ¢dresiondnibitphiseéd renhhehind catdsmnyihbibionpropestes @she
me@mdrﬁllnglﬂaﬁdst o enhance the enulsification properties of
the biodi esel netalworking fluids. In yet another

M%H{bogfmérﬂ‘g&f {Hé\{ﬁvrgn'tlgﬁ‘ efii¥r oG h@n&l{ﬁ‘tafd'oﬂélréfhoxylate is
useag?&?n{lfé{rﬁog?m%r % tél?t%lmézs Tca 8)&2}(@) 90? Ea‘fworkmg
T'ui ds. DETAI LED DESCRl PTI ON OF THE | NVENTl O\l I n

accor danc%OgI th tFI s .di scoverly i s an object .of the
In xehmleqr& 4 15V GREOR Dy a6 REHEAT eGP O cpRgound
is uggghasthieg émceﬁb% ANtpICRabiRy PrADGTties of herhiodipssdmetatyvorking
fluids mai n pr oportl on of the conposition. The nethod and
conposition are herein described. In accordance with
DETALEDBDESCRIPTION OFSEHEMNVEN®IONNg fluid is
In feeardacRdviltythitsdif@vary, Ta§ & olse@ RO fHel iVerdion ko eebivédeed method and
con(;%s&ia)ﬁ foMBE MAnufictUEnBY nfesdi wbkigd f16dd dsih@ bfediBelCaMRaARN
pmg bHofﬁ.{éq: plgbﬁgﬁ proportion of chlorine extrene

ressure a |ves sulfur or zinc anti-wear
addi,tives e corr03|on
The methad and “ﬁ%ﬁ’?ﬁ“&"%ﬁf‘* e f(‘i“ eﬁfr‘gﬁ ua nar
In agpipcs WL IS SRRIBR s diese! metahves R@ﬂg?
majgf pmpegwgpf biodiesel (either Methyl or Ethyl Ester) 0 -14 18 car on cham

and a minor proportion of chlorine extreme pressure additives, sulfur or zinc anti-wear
additives, sulfonated or amine base corrosion inhibitor, aminic anti-oxidant, twin-chain
quaternary ammonium compound biocide, with emulsifier Nonylphenol or Alcohol
ethoxylate in a mixing vessel.



et hoxylate in a m xing vessel. 2 Figure |Ishows

bi odi esel (either Methyl or Ethyl Ester) of G14 to
C-18 carbon chain is I|oaded into the m xing vessel at
an amber tenperature of 25C to 30C. Figure 2 shows
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di al kyl dithi o phosphate. A preferred chlorinated
Biodlek@ne is chlorinated paraffin with a chlorine
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Thee%l C{F &Qgreecf%h(/g@?romnﬁ ﬁ)%?n E@Lﬁfe%rr'aﬁﬁﬁagsf?ttm&s WERethyl
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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.
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Zi nc phosphate based anti-oxi dant can be selected from
Zi nc dithiophisphate or Zinc dialkyldithiophospahte.

3 Aminic anti-oxidant additives can be sel ected

sel ected fromone of these; PAN (Phenyl -

Pit(mf!i (ﬁ)lves /Be(sgé ¥4 ggecpfrgﬁwlof%@sgquNl\cﬁ?e%yl-
-Ni%}ﬂ 1ne ﬁf‘hg %Finyl Q’P rﬁg &4 phenyl
d{ﬁl AN ant S eny -
% lé% K t an | datl a%
P AT agbp |hF y @ﬁe owi i d ey F&E%ﬂ ;
oxidgtidn and-bighesdhermal siaPuitt B ?%‘F? osi on inhibitors used

are am ne and sul fonate based inhibitors. Am ne based
Aming WS Wfanetedaggdecaniasips] iBhi&R9N ami ne and Tri et hanol ami ne.

Sul f onat e base i nhibitor can be selected from Barium
Cormsio8aahibitors us€dbdre iavmnesarldf sulfanate basad prtebicars.ed sul f onat e
Aming bagdiinhibiolsfaenBicy cldtiexyllamine ané Seiethhasibmateabl e
Sulfefatk BhnpibRpesdn RSeledted foanBatiutiok Sbyiupr @pealtiugssulfohite.
A pREQFHIQ8AbnatBiQGUARS sulBingfel W8 o R BxREematHL @fultioaPréfeties
and QBmEBﬁﬁll& rPrg]Ea@ﬁ@s williBicfed@r y ammoni um conpound,

aternary anmmoni um conpound,
Biod Benzi ot hiaolin-3 (BIT), 2-nethyl 4,5-
?p?rret hyI ene-4-isot hiazolin-3 -one (MTI)

thio-2,2-bi 5 _(benzneth de) and phenolic.

Biogiee Sty Be R ABLNGE P O e s BT HAG Agpignium compound.
twuqeiaueﬂ%warar?aanHmcq%mua@al -BraggthiaglifeiiBIT, 2-methyl 4,5-
trimgthyfroaridisethiaze heBronedM k-2 blé&bwwthymrié) gridgrhenolic
derigatives chinpounsia Rraferreehiecitiestart quatemernyandteiorhamn ﬁ@@@llna%
amrfoniomesmpbued dyd e loxindenmoalianAboalol Et hoxyl at e
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Example 1

This example illustrates the process of manufacturing high load carrying capabilities
biodiesel metalworking fluids. Biodiesel of C-14 to C-18 carbon chain is used as the
main ingredient 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 20 wt %
mixture of Sodium Sulfonate, Phenyl-1-Napthylamine, Zinc Dithiophosphate, Nonyl
Phenol 6 moles of ethylene oxide or Alcohol Ethoxylate 5 moles ,quaternary and twin-
chain quaternary ammonium compound, Chlorinated paraffin were mixed in a stainless
steel mixing vessel and with the aid of an industrial mixer.
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5 Cains: What is clained is: 1) A conposition and
process of manufacturing H gh Load Carrying
Capabilities Biodiesel Metalworking fluids conprising
of the steps of: a. A mgjor proportion of biodiese
(Haﬁ@g with a mnor proportion of extreme pressure
ditives, anti-wear additives, enulsifiers, corrosion
VVhighiEJtoas and anti-oxidant. b. Adding sulfur or zinc
AP CLBFC Yt hi 0 or ganophosphat es anti-mear addi ti ves
to enhance the antl-mear e
1) Aptompgsitangdmrogegsof manyl vw&’g %ﬂhgqu &%?V%S%&ﬂl?&%as
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b. AHdingsulfsi @rzinrejierf digso ofganbplodpleates antievedrwddiivagto enhance
fHewintsveae propdctien @f thel rhetalmtoekiag dlualsi ne based corrosi on
c. AdBinRiGHIénd ¢ Phiobshiveeust Extreater Risssare addithiebid érdance the load
& tipasileiks bf @dingsalvorBh@fiwaski ng fluids. f. Adding
d. @Qlin %h %HEno@@g hicbNQ SR yRENRRARadB ehddRelkidf Properties of
g@% f L&k ﬂgﬁkantl- OX|dant properties. g
€. g

&?a% &Sar e%ggé%i %?ro 1%5 1@1&%@&%@%&@0%%%89
Jta%q Pﬁogﬁrtlgﬁa ot a work1 Ld pr opert : s ]) A
ur |n c
R i %%eéﬂo R GE f 1“8? g Tt and-
éﬁ@?@lﬁr?wl@ and dilutable with wat
g Oddpadiiedidas tagahanse Hish! officsohmerahwering %}é}d$ ﬁltemamwai and anti-
vanerdgirpparhies. bi odi esel nmetal working fluid exhibits
excel l ent cooling and | oad carrying capabilities even

2) wWhempbsitishedd metiodloftrrar@adnat bs imdlaiwat eheredy tha biodiesel

%msfﬁﬂﬁgnuia@aremuiiﬁ%wahmgilmmlboathasatém claim?2
wherein the said netalworking fluid when diluted with
water will turn mlky-white and exhibits excellent

3) %ﬂéd 609?%{6‘11%8%?&1% Iﬁanu‘/f\ac‘ﬁﬁgﬁg’ﬁi &151992 AR iR B sel

ﬁw% Qéeni]e ol’m I?dl%afi :?r h g ﬁltle%\%ven
g&ﬁ HﬁiﬁdﬁﬂﬂigFﬁg¥§ %E I g%er ﬁﬁng ﬂﬁﬁ as in

chaln of the b|0d|esel is

C14 to CG18 b. A nethod as in.claiml. a ?{eln t he
4) chrcameotitereandmanyfactyiipgimedied a5 in daumyg Whése“‘At esaid
owtpverkingfluidrvhemediivird with waien alk tuip by -wiytecqng grhibits
wkerllentrantinfeasiydrbpertient i - wear additives contain a
sul fur content of 0.5%to 38%

5) A composition and method of manufacture as in claim 1a wherein the biodiesel is
derived from methyl or ethyl ester.
a. A method as in claim 1a wherein the carbon chain of the biodiesel is C-14 to C-18
b. A method as in claim 1a wherein the Cetane Index of the biodiesel is 50-90.

6) A composition and method of manufacture as in claim 1b wherein the sulfur anti-
wear additives contain a sulfur content of 0.5% to 38%.

7) A composition and method of manufacture as in claim 1b wherein the Zinc anti-wear
additives is selected from any one of the combination of ZDDP, ZnDTP or ZDP
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7) A conposition and nethod of manufacture as in claim
I b wherein the Zinc anti-wear additives is selected
fromany one of the conbination of ZDDP, ZnDTP or ZDP
6 8) A conposition and nethod of manufacture as in
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6 wherein the sulfur or zinc anti-wear agent is. . . ]
16)13} eqverasitiginiaad pheshodafananifagtemse imelaie 1 2 dingeeinthe pipcde jg twin-
chaig guaternary ammosiecameouadt i - wear properties. 18) A
conmposition and net hod of manufacturing as in claim14
17)wh epmiposiflor atidm8thatl o¥amahufaatuiing evhereirz elan plvdepdiatie sulfur or
aficianixiehatigehtSis dltaaed tvith biwdidelod it@fsdratiRt @hyos kNG up to 85°
fd {éi iHSrease 38 arfi-GRAMNRSPdrtie) et hod of manufacture as in
claim1 wherein in step b) sulfur or zinc additives is

18)%Qg§91}3%§1{i8n Eﬁ‘aem?{'h%ﬁ P RBhuAbuHETREALLEE Phnérir0.1 % 8%t % of

Zmitic of ing %}Slgsplha e anti-oxidant is added to the biodiesel metalworking fluids.

19) A composition method of manufacture as in claim 1 wherein in step b) sulfur or zinc
additives is added into the biodiesel at temperature of 25° C to 30° C to increase its
anti-wear properties.



anti-wear properties. 7 20) A conposition and nethod
of manufacture as in claim1 wherein in step c)

chl orine or phosphorous additives is added into the
bi odesel at tenperature of 25 Cto 30 C to increase

20) t/b Sorh @S%&eg{dl H&h6Rbf %bﬁlﬂ”a& i l:fahﬁii wl?c]‘émph E‘i%bt! Ejnlorme
an ? o% 1§§ dd?&e@?s %fﬂig& 1rﬂc @Jsgl 4t té tﬁ& §9259% Bisge ¢

di ese terrper ature
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21) ch Bchos 08 RSN PBAS EHBFTISYgenn SgB.) e anyoxidant i
pildsdite sha bipdiesp] 1t tempgratygeaf| 26y z?nc phosphat e

anti-wear additives c) 0.1- 9 w %of chl orine or
22) phbispiess] ougalworkiog Snidesompesitiop pepstedan adirddnge svithdhe gethod
of cla2mwlt, cémepbsitomutanpriieng e) 0.1- 3 w % anti - oxi dant f)
0.5 - 12 w %corrosion inhibitors g) 0.5 - 4 w % of
a) QUL R Wegey bddikséM N- chai n quat ernary ammoni um conpound
23) A biodiesel netalworking fluid as claimin 22

b)C01PY ystion) gsuﬂﬁhél) zﬂ@gl%spﬂ/ﬁtp hﬁt@-‘\h?ﬁxe%ddltb\)esl wt % sul fur

or zinc phosphate a I ves wt % chl orine or

c) pqse\ﬁtr‘ﬁugcﬁmlgg érﬁg 0s (Qra\ésn?r bor m P[{llgﬂgleha%dﬂwags

anti - oxi dant 3wt % sodi um suI fonat e and 4 wt % of
d)Dﬁcb?ch?{‘e‘?(fi/F‘émsfféfrs and 2 wt % of Triethanol ami ne. g)
1% wt % of quaternary and tw n-chain quaternary
e)cOrtpdwmido camtis¢dantg of Al kyl Di nmet hyl Benzyl Ammoni um
Chloride, Cctyl Didecyl D nethyl Ammonium Chloride,
f) Doact 1yl widyersstdoyion Amhibitorssm Chl or i de, and Di decyl
D nret hyl  Ammoni um Chl ori de. 8

g) 0.5 -4 wt% of quaternary and twin-chain quaternary ammonium compound
23) A biodiesel metalworking fluid as claim in 22 comprising of
a) 76 wt % biodiesel.
b) 1 wt % sulfur or zinc phosphate additives.
¢) 3 wt % chlorine or phosphorous or boron.
d) S5 wt % Nonyl Phenol 6 moles.
e) 2 wt % aminic anti-oxidant or Zinc dithiophosphate anti-oxidant.

f) 3 wt % sodium sulfonate and 4 wt % of Dicyclohexylamine, and 2 wt % of
Triethanolamine.

g) 1% wt % of quaternary and twin-chain quaternary compound consisting of Alkyl
Dimethyl Benzyl Ammonium Chloride, Octyl Didecyl Dimethyl Ammonium
Chloride, Dioctyl Dimethyl Ammonium Chloride, and Didecyl Dimethyl
Ammonium Chloride.



