Ti-tl e Conposition and net hod of manufacture of biodiesel netal working
‘fluid. Description The use of biofuels as alternatives to currently
petrol eum base oils to produce netalworking fluid has been an area of
consi derabl e research and investigation. This invention relates to the
conposition and nethod of manufacture of biodiesel netalwrking fluid by
bl ending a maj or portion biodiesel with extrenme pressure agent, anti-wear
agent, enulsifiers, corrosion inhibitors, anti-oxidant, and biocides.
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From an economic or commercial perspective, there continues to be a need for
metalworking fluids 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 metalworking fluids produced from biodiesel. In particular,
there is a need for metalworking fluids 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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I m anot her enbodi nent of the invention the chlorine extrene pressure
"additives is used to enhance the |load carrying capabilities of the
met al working fluids. In yet another enbodi ment of the invention sulfur or
zinc anti-wear additives is used to enhance the anti-wear properties of the
metal working fluids. In yet another enbodi nent of the invention the amnic
or zinc phosphate anti-oxidant is used to enhance the anti-oxi dant
properties of the netalworking fluids. In yet another enbodi nent of the
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enul sifier Nonyl phenol or Al cohol ethoxylate in a m xing vessel. Figure
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Figure 4 sfﬁt% il 'ﬁ%ﬂ% I'sifier e| ther Nonyl phenol or AI cohol ethoxylate is

added slowy into the xture. gure 5 shows the corrosmn i nhi hi tor
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5 mi nut edsed as emulsifier to enhance the emulsification properties of the biodiesel metalworking
fluids.

In yet another embodiment of the invention twin-chain quaternary ammonium compound
is used as biocide to enhance the antimicrobial properties of the biodiesel metalworking
fluids.

DETAILED DESCRIPTION OF THE INVENTION

In accordance with this discovery, it is an object of the invention to provide a method and
composition for the manufacturing of metalworking fluids using biodiesel as main
proportion of the composition.

The method and composition are herein described.

In accordance with the invention, biodiesel metalworking fluid is produced by using a
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, 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.



Figure 6 shows the biocide quaternary and tw n-chai n quaternary amoni um
conpound are added into the m xture and m xed for 5 mnutes. It is
preférred that the above conposition is prepared with 80 % of bi odi esel by
wei ght with the remai nder 20 % by wei ght of extrene pressure additives,
anti-wear additives, anti-oxidant, corrosion inhibitor and enulsifier.

Bi odi esel Bi odi esel can be selected frommethyl or ethyl ester with G14 to
C-,18 carbon chain. The said esters are derived fromtransform ng vegetable
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additives can be selected selected fromone of these; PAN
( Phenyl 1-WNaywt Ryshews the corrabmainhiBitoy A mined Sdifpriagniyasedaimhibetprs anbried ilony | at ed
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anti-oxidant is Phenyl-1-Napthylam ne due to its excellent anti-oxidation
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are added into the mixture and mixed for 5 minutes.

It is preferred that the above composition is prepared with 80 % of biodiesel by weight
with the remainder 20 % by weight of extreme pressure additives, anti-wear additives,
anti-oxidant, corrosion inhibitor and emulsifier.

Biodiesel

Biodiesel can be selected from methyl or ethyl ester with C-14 to C-18 carbon chain.
The said esters are derived from transforming vegetable or animal fatty acids with methyl
or ethyl alcohols.

Extreme Pressure Additives

Extreme pressure additives can be selected from chlorinated alkanes 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.
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Am ne / Sul fonate based corrosion inhibitor Corrosion inhibitors used are
am ne and sul fonate based inhibitors. Am ne based inhibitors are
Di cytl ohexyl ami ne and Tri et hanol ami ne. Sul fonate base inhibitor can be
sel ected fromBarium or Sodiumor Calciumsulfonate. A preferred sulfonate
is sodiumsul fonate due to its excellent stable enul sion properties and
conpatibility properties with biodiesel. Biocides Biocides can be sel ected
fromone or nore of these; quaternary ammoni um conpound, tw n-chain
quat er nar X maieTeti- ot APt nes, cad be sdievied Riddied Flontlork dffghebd; PAN [BHAYl- 4, 5-
tri met hyl pRepthylafidid)] @BPAI(OcStddediphdhl) amikk) NDPA2¢ RoWjisied Penzmet hyl ami de)
~ and phenodipkendRidiNG! ADPA (GORPAKAiphERRA%Afkegd bi ocides are quaternary and
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In the process.of ufacturing.sai.d netal working fluids, biodiesel of C14
to C 18pc ?‘B}%S@Pﬁ‘%{\gﬁeqiaée‘ﬁ%%’?‘°ﬁy‘%\??ég’rof exanpl e gnd not limtation, the
following.are.illustrative of various_.enbqdi nents. of the foregoin
i nventi ogcor@? PE‘E orgsed 415 é"&g‘?rgg‘?‘reg’@%‘ig ‘nli’l‘g‘t‘ﬂfﬁ'ocess of ?ranu?act uring
hi gh | oad*BHIERsgn! '&E_%!Eiarq Picydohsxygmincandilriethapplamingg | ui ds. Bi odi esel of
C 14 to CGufpnalsbasinkikipiran e selededomRariya of Sodiwmoen Eleiumsubipmatent
t enper at uf @rderraisalforatg peodinm wifoaie dug topis saedlent gablegmulsion prsipedicesel . of
C- 14 to Gnigonwetijlityaiepentiesavithbiogiesd.mi xt ure of Sodi um Sul f onat e,
Phenyl - | - Napt hyl am ne, Zi nc Dithi ophosphate, Nonyl Phenol 6 noles of
et hyl ene Biocides or Al cohol Ethoxylate 5 noles ,quaternary and tw n-chain
guat er nary anmoni um conpound, Chlorinated paraffin were mxed in a
st ai nl essBidtided caibeisbigetéd H8@ ond e mokd &Y thére; @latkr@dry aMnioARMSEdmpdund] Xer. 4
Exanpl € Zwin-chain quaternary ammonium compound, 1,2-Benziothiaolin-3 (BIT), 2-methy! 4,5-
trimethylene-4-isothiazolin-3-one (MT1I), Dithio-2,2-bis (benzmethylamide) and phenolic
derivatives compound. Preferred biocides are quaternary and twin-chain quaternary
ammonium compound due their low mammalian tocicity.

Emulsifier

Emulsifier can be selected from Nonylphenol Ethoxylate 6 moles of ethylene oxide or
Alcohol Ethoxylate 5 moles of ethylene oxide.

EXAMPLES

In the process of manufacturing said metalworking fluids, biodiesel of C-14 to C-18
carbon chain is used, 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 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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This exanple illustrates the process of manufacturing high |oad carrying
capabilities biodiesel netalworking fluids. Biodiesel of G14 to C 18
carbon chain is used as the main ingredient at anbient tenperature of 25C
to 30C. In a typical process, 80 wt % of biodiesel of CG14 to C 18 carbon
chain, a 20 wt % m xture of Sodi um Sul fonate, Phenyl -1-Napthylam ne, Zinc
Di t hi ophosphat e, Nonyl Phenol 6 noles of ethylene oxide or Al cohol
Et hoxyl ate 5 noles ,quaternary and tw n-chai n quaternary amoni um conpound,
and 9 wt %xdmpglaRori nated paraffin were mxed in a stainless steel m xing
vessel anthiglekdinglo@lusirstethe proceR@f flahifatturth Righ ieadealfing @apabélitiext r eme.
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are susceptible to considerable variation in its practice. Accordingly, the
enbodi nents are not intended to be limted to the specific exenplifications
set forthEkaempedabove. Rather, the foregoing enbodi nents are not within the
spirit and scope of the appended clains, including the equival ents thereof
avai | abl eThis exatpleilluvsfratbsathe pideesspdirant faetaridg hightloadriagpulg copabéidiesat e any
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the spirit and scope of the appended claims, including the equivalents thereof available as
matter of law.

The patentees do not intend to dedicate any disclosed embodiments to the public, and to
the extent any disclosed modifications or alterations may not literally fall within the
scope of the claims, they are considered to be part hereof under the doctrine of
equivalents.



f: Adding anti-oxidant additives to enhance the biodi esel netal working
f1uids antioxidant properties. g. Adding biocides to enhance the biodiesel
met al working fluids antimcrobial and anti-rancid properties. 2) A
conposition and nmet hod of manufacture as i-n claim1l wherein the biodiesel
metal working fluids are enulsifiable and dilutable with water. 3) A
conposition and nethod of manufacture as in claim2 wherein the biodiesel
- metalworking fluid exhibits excellent cooling and | oad carrying

capabi |l i t¢psmeven when diluted with 1 to 20 parts of water. 4) A
conposi tion and manufacturing method as in claim2 wherein the said
" et al Wkwtfs'diﬁiﬂxe%&n diluted with water will turn mlKky-white and

exhi bits excell ent anti-foan1properties 5) A conpositiOn and net hod of
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claimlb whéteant- wmpmpﬁréle&ﬁfqhemwwar&mgtﬂ%% is selected fromany one of

t he combi hatiddingdthlonprr Phpsphprogs Exteme Biessire additoness to enhargedhertoathod of

manuf act ur e carsyingicapabilitied of thrmeriworking flilidsor i ne extrenme pressure additives
cont ai ns & Ahddogineeylpbenivbort alathob&hoxylBe % ewhancewheeulsion peopsdied ofret al wor ki ng
flui d has abibdidsemdéBdwodang HB@id4.05 ki | ograns ( ASTM D2509) 9) A conposition
and met hog ofddimruffanidin aatiné based aorfosioh inkibiters o éfhancubconadien can be

sodi um bar iinhibifén sdbertied1ofHibdieRPMetalwdkind flugigposi ti on and net hod of
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I'd wherei p tWhiRiddMiodiRRkSerfiafQNRE biokidee! n¥dedherkiy BidéartinicroBRl &7 Ati- €t hyl ene

oxi de. rancid propemes

2) A composition and method of manufacture as in claim 1 wherein the biodiesel
metalworking fluids are emulsifiable and dilutable with water.

3) A composition and method of manufacture as in claim 2 wherein the biodiesel
metalworking fluid exhibits excellent cooling and load carrying capabilities even
when diluted with 1 to 20 parts of water.

4) A composition and manufacturing method as in claim 2 wherein the said
metalworking fluid when diluted with water will turn milky-white and exhibits
excellent anti-foam properties

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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12) A conposition and nethod of manufacture as in claim1 e wherein the

Sul fonate corrosion inhibitor can be sodium or bariumor calcium 13) A
conposition and nethod of manufacture as in claim1 e wherein the am ne
based corrosion inhibitors are D cycl ohexyl am ne and Tri et hanol am ne. 14) A
conposition and nmethod of manufacture as in claimlf wherein the
anti-oxidant is Amnic or Zinc phosphate chemcal famly. 15) A conposition
and nmet hod of nmanufacture as in claimlg wherein one or nore of the
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(benzret hyl a 9? and phenolic derivatives conpound A conposition and
met hod of manufacture as in claim 15 wherein the bioci de is twi n-chain
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bi odi esel k’ der’H) eba?f'ﬁ?‘eorrcgﬁﬁlgl% Q%t Cup to 85 C to |ncrease the anti-wear
properti e 18) A co on thod of manufacturin claim14
wher ei n ‘i?"é’ox%f'o’%’éf ‘:‘TP%P@“‘S'?“ e afaHb%‘ﬁ‘Hhtj‘LW fEn ‘ﬁ%%ﬁyg’i'ﬁ?oql s added to
t he bi odi enghoﬁ'él?@I‘%F%ﬁﬁﬁ’qsloﬁF@éf e“‘ig’j‘ﬁ\ecorrpom ti on method of manufacture
as in claiml wherein in step b) sulfur or zinc additives is added into the
bi odi esel 11aA qomppsitian grdemethod sinanfagaetas in ¢laime kswhereis theNpn-jerag

properti es. Alcbypl Bthexipatsss of o amdlesef etbplend oxrdeuf act ure as in claim|l
wherein in step ¢) chlorine or phosphorous additives is added into the

bi odesel 12)Atcompesitibnamed méthdd ofimtufBdur€ at in ¢laiar Easwdeteiethe Saldoraear i ng
carrying capebisiontinkeibitordhn bésodtihpet baridmaerplokint.i on as in clain] wherein in
step ¢) amnic anti-oxidant is added to the biodiesel at tenperature of 25
C to 30 G3)22orfipdiitiiiaag HetHBRTIMMAL e &5l it c itk QR dih @ AMiROBdsed 1N

accor dance %ﬁ&l&hﬁhﬁﬁ&@@é o @bﬁéxmahnecmwah&@mwmrl sing: a) 65- 90 w
% bi odi esel b) 0.1-4 wt %sul¥ur of zinc phosphate anti-wear additives c)
0.1-9 wt 134@ Qb e DO S PR AHtuas RPOIR FXUARAR 1R ARSI GnpAdi ti ves
d) 3- 12 9 of c%'h ép%at% chemical family.

15) A composition and method of manufacture as in claim 1g wherein one or more of the
following biocides can be added into the formulation: quaternary ammonium
compound, twin-chain quaternary ammonium compound, 1,2-Benziothiaolin-3 (BIT),
2-methyl 4,5-trimethylene-4-isothiazolin-3-one (MT]I), Dithio-2,2-bis
(benzmethylamide) and phenolic derivatives compound.

16) A composition and method of manufacture as in claim 15 wherein the biocide is twin-
chain quaternary ammonium compound.

17) A composition and method of manufacturing wherein claim 6 wherein the sulfur or
zinc anti-wear agent is blended with biodiesel at temperature range of 25° C up to 85°
C to increase the anti-wear properties.

18) A composition and method of manufacturing as in claim 14 wherein 0.1 to 8 wt % of
aminic or zinc phosphate 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.



"e) 0.1- 3wt %anti-oxidant 0 0.5 - 12 wt %corrosion inhibitors g) 0.5 - 4
wt % of quaternary and tw n-chain quaternary amoni um conpound 23) A

bi odi esel nmetalworking fluid as claimin 22 conprising of a) 76 wt %
biodiesel. b) 1 w % sul fur or zinc phosphate additives. c¢) 3 w % chlorine
or phosphorous or boron. d) 5 w % Nonyl Phenol 6 noles. e) 2 wt % amnic
anti-oxidant or Zinc dithiophosphate anti-oxidant. 0 3 wt % sodi um

sul fonate and 4 w % of Dicycl ohexylamne, and 2 w % of Tri et hanol am ne.
g) 1% wt 2% of conisRionany nittbdtofinanGfadiufe HUR LRI AWheEMMROML)GaMRSInst | Ng Of
Al kyl Di met byphobisiogsils 2001R&d 19 atdealifoithtebiod&stydt tdastegile PR 5B by 3o°AFmoni um

' &h: or!ge, Diodinéréhse thdBhA¥darifBeRR) iHgiabdikibgle. and Didecyl Dinmethyl Ammoni um
oril de. :

21) A method and composition as in claim] wherein in step ¢) aminic anti-oxidant is
added to the biodiesel at temperature of 25° C to 30° C.

22) A biodiesel metalworking fluid composition prepared in accordance with the method
of claim 1, composition comprising:

a) 65- 90 wt % biodiesel

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

c) 0.1- 9 wt % of chlorine or phosphorous or boron extreme pressure additives
d) 3-12 wt % of emulsifiers

e) 0.1-3 wt% anti-oxidant

f) 0.5 - 12 wt % corrosion inhibitors

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.

c) 3 wt % chlorine or phosphorous or boron.

d) 5 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.



