| MPROVED FOOD- GRADE- LUBRI CANT  FI ELD OF THE | NVENTI ON Thi s application
clains priority to a provisional patent application, Serial No. 5

60/ 474,572, titled "Food-grade-Lubricant having FDA approved additives,"
filed May 30, 2003. The invention relates to an inproved

f ood- grade-| ubricant useful as hydrauli c oil, circulating oil, drip oil,
general purpose oil, grease base oil.  ca chain oil, spi ndle oil,

gear oil, and corrpréssor oi WFBP‘@HLF%FT‘WHI(WF%E service industry. 10

Specifically, it relates to a conposition conprising at |east one vegetable

oil, at |east "ﬁ%’ﬁ@\% R (PAO, and at |east one antioxidant. Mre
it rqu%Fy ﬁxood

speC|f|caIIy grade- | ubri cant conp05|t|on havi ng
enhanced properties MWP@G%]HQ@WH@WMWWFMQﬁWW@%Pﬁ:§@ﬂ N¢-ress.

BACKGROUND GF deﬁ/w&w&hﬂiimowﬁrm@@%hmmym@gmm AdiBvel, 0Fd MEPCessi ng

i ndustry varies Y, segment with the |eading segnents conprising neat and
poul try, beverag'5 200¢hack foods, vegetables, and dairy. Wile the equi pnent
vari es from segnent mlmegmﬂmlatesttm1mvieﬂ®on@faﬂslu&imﬂtumdamanaulfmgs gears,

and sl ide mechanj Pr%ﬁlﬁ%ngeg,'dghcﬁ? et agv%]:oge %rgagé‘f)a%eeml URfelofi AP, The

| ubricants nost Oft rigerati’on, and gear oils,
as well as all mm@lepyhmo@ra@h@emreswsf@reﬂ@mpntlnéwqqdyer@migdunmSt meet nore

stringent Sioandagpééf&hﬁﬂrelgésh@a coaﬂaskftﬁhewnsmg atqeaﬂb.%vegmletoﬂ 4 fags 1 npor t ance
oﬁensurlng and rral ¥f§{§‘gﬁltn %g@eg]gar s, and St(? %{l t g ality for food
products, the fdB8P? ‘?@( y 2nd GHE PG iR idaRt ‘lﬁ‘?sé’gc BEEER i ons 1,
set forth by theafoi-grat-hibiiginecompesiiiph hawngtenlafced\gropastich thineuljeddd) . The Food

Saf ety 25 Inspe% a%&é/ch&%a]( FéLS) of the USDA is responsible for all
prograns invol vi n In gradi ng, and standardi zati on of neat,

poul try, eggs, cﬂéwl?GBBUUD&%THEmﬂ?ﬂﬂmhnd veget abl es. These prograns are
mandat ory, gnd 'nSpe@ﬁéeQzI'i_lﬁ)rﬁéntﬁ%ﬁ&?&dp&%&%%ﬁ}%ﬁ%b&@e@ﬁﬂ%&kﬂey i nspect ed

plants is required, Th S is.custodian _of the official list. o ut hori zed

conpounds for usERdME SeaBnts eogmrsing Weaf ad Bt chpvipash ack W?’?btlﬁgé‘figl i st (see
page 11-1, Li st dafry. PWaiprtheadqaipident ﬁuﬁbﬁﬁrcﬁn{ue@ﬁenﬂﬁdegh’em, thomevigapoueds

M scel | aneous Pupl i cat 9 b t F and

I nspectl on Servﬂ%%mgbﬁ a?séa&lg{q%t ee'gh’L msag % °¥[7§ Jgt?meﬁ’}gﬂ?ae‘% eIIh%{at es t hat
| ubricants and dubrisntsyndstafiemused mﬁlh@thyap@csefgmm bnctage@rmﬂs,m&wdbama%rl f ood
cont act 20 purpose greases. These food industry oils must meet more sixingent standards than

other industry lubricants.
Due to the importance of ensuring and maintaining safeguards and standards of
(-—‘- quality for food producis, the food industry must comply with the rules and regulations
— set forth by the United Staies Depariment of Agriculiure (USDA). The Food Safety
25 Inspection Service (FSIS) of the USDA is responsible for all programs involving the
inspection, grading, and standardization of meat, pouliry, eggs, dairy products, fruits,
and vegetables. These programs are mandatory, and inspection of non-food
compounds used in federally inspected plants is required.
The FSIS is custodian of the official list of authorized compounds for use in
30 federally inspected plants. The official list {see page 11-1, List of Proprietary
Substances and Non-food Compounds, Miscellaneous Publication Number 1419 (1989)
by the Food Safety and Inspection Service, United States Department of Agriculture)
states that lubricants and other substances that are susceptible to incidental food contact
are considered indirect food additives under USDA regulations. Therefore, these



are considered indirect food additives under USDA regul ati ons. Therefore,
these 1 lubricants, classified as either H1 or H2, are required to be
approved by the USDA before being used in food processing plants. The npst
stringent classification, H1, is for lubricants approved for incidental
food contact. The H 2 classification, is for uses where there is no
possibility of food contact, assures that no known poisons or 5 carcinogens
are used in the lhiyseits dessifiedOn eithertid v Hentre wiuitehie bpeppoeed byithaldA on  pertai ns

to an H 1 approvigghd sfkusatd B p?dclessingﬂm. ahEBost Sridee@RREANRGn QL s and " food

rade" wll be used | nterchangeab] r the purpose, of this i cation.
?AI t hough t he U§E5A“l?”§mﬁ°tflpl’18}’f-‘ﬁg?' "5’&%‘?’33‘?"%0’9?&&/1‘? Tzélﬂfsg??téondﬁ%%%ﬁposi tions,

the H 1 cl assi f ittt i fo pokditility 6fF6a0NESE dsshiys thdt @o Wwdivh goifomoel | ndustry. NSF
is now listing 10.and approvi,ng.the food grade classifi.cation.) In addition
to meeting the rcgrc‘fﬂ’f’%egsrr%%%gng}eq%bgF aélf_' y(?"g&"&’rgl)’/mefneogg're = ée"g_:’;_‘%wécfnor y agenci es,
t he product nustpet@nsgdnandfi eprrévedlubrigptiigeinThe téron YH-¢ aitpkaved @l led fid f 0od

processing pl antga&hemlbgulell Bid G aEELTaS I MRrBRok fis afpfisdish. Vi Scosity change,
inst rusting and corrqsion, provide wear

resi st oxidation, protect aga }

protection, prevent p&”ﬂ&?‘{ﬁé?‘hegjﬁnéﬁﬂmr"égﬁsa?pr?% ‘F‘Br"}ﬁﬁf"ie’&fﬁa‘@fcg’g?oﬁ‘aﬁ‘@ while in

service. The probeit]l chistidhtibn &l s8lbrecqpaizédty nheafofld b nglsity. AUSRiandvolissing ubri cat i on

regi mes rangi ng from hydro i I C filmreginmes to boundary thin film
&ires. T8 o WL BRSBTS Akt

régi nes. The oxidatton, ’ _ olgé;c stability characteristics of
a lubricating oil hbyaddifindelmeatingboreatifements ipedaiptysef by federglirpgulaionyi ntain its

| ubri cating propgLiied SheQ¥sdhct iraflBe anfdfre@RE ubRbeS L ubpibabHY G QERL | ON.
Hydrocarbon oils are partially oxidized en contacted with oxygen at

el evat ed t enper RIRFELE PETS SHPYf Whial meehincgads: sristyisemsty cppgedsishat i on  process
produces aci di ¢ dx@efispritedt Bdathsitrii€ing 448 Coreoaibn, PEvide wead POBaicAGrder bodi es are
corrosive tQ netal s often. ent. in food, pr.ocessi equi and, when in
cont act vviﬁh bot?ﬂmtl%aél (r)elmls%eﬁ%mfaﬁoen nglP(?geg’P ge BT eCtive ngd)’:“ft(pfgeupdf)ﬂrllsocat al ysts
that further i nardasefdivelP s varue ubfication rezirngs oamginiord bitdrasipnamicahigie t s

contribute to th@mhQshBtd Rindl tdhHAGESmEat can clog valves, plug filters,

and result in overall breakdown of the viscosity characteristics of the
| ubricant. Under sonBhecidaiersboamelead hdroluigaiabiby Histerigrstiest 2 fbdeafies  n
pl uggage, conpldithelp pfeaist Hakv ebfbdively oi Wil hniitain anEibkcalidgpfertits odla@mge t o
machi nery. 30 The,ther nal nd.hy?lr | yt.i ¢ .st abi I.iF]} haracterjsti,cs of
|-ubricati ngﬁ’oi I @%feflgtépﬁge&?r MR yggﬁm]{oﬁglﬁﬁeé’ﬁh |y%6§/“%lozf J?%‘e‘ c?nltjaf_g%eficat ing oil
addi ti ve packagewithPheges dizelsiviied tomperaivres forgrolonged periods of time. The oxidation

process produces acidic bodies within the lubricating oil. These acidic bodies are
( s : corrosive to metals ofien present in food processing equipment, and, when in contact

with both the oil and the air, are effective oxidation catalysts that further increase the

25 rate of oxidation, Oxidation products contribute to the formation of sludges that can
clog valves, plug filters, and result in overall breakdown of the viscosity characteristics
of the lubricant, Under some circumstances, sludge formation can result in pluggage,

complete loss of oil system flow, and failure or damage to machinery.

30 The thermal and hydrolytic stability characteristics of lubricating oil reflect
primarily on the stability of the lubricating oil additive package. The stability criteria
monitor sludge formation, viscosity change, acidity change, and the corrosion
tendencies of the oil. Hydrolytic stability assesses these characteristics in the presence

of water. Inferior stability characteristics result in lubricating oil that loses lubricating

()



nonitor sludge formation, viscosity change, acidity change, and the
corrosion tendencies of the oil. Hydrolytic stability assesses these
characteristics in the presence of water. Inferior stability
characteristics result in lubricating oil that |oses lubricating L
properties over tine and precipitates sludge. Al though such |ubricants have
been designed to be non-toxic as a food source contam nant, their

| ubri cating propepsriicegventime vl pepibifass gludepf ect i ve conpared to conventional

lubricants e.g. Iul;zmh&@m&&hm@&caﬂ@wdvageeﬁM@@d&&&t@n—mw&@h%mdl rect food
5 contact. The |UC)I’I ca_t ‘%wgustr 0.S0 ree, gver cone this

probl em by i nctPFBMAL g Pt e’%\ﬁ‘aaﬁePﬁ%‘Pé?S? b"e Pl Bt i cant

conposi tions. anv@:ﬁamplhmcaﬂtheg lubmicAntssibichiavigy ingretidsnpmnedfoadicctfbades has been
used, to. enhance b YEek RLARTIS s o UhABLL vk Bl bl Mlbm1f st/ cOr T 01 on
i nhi bition, met 4 asswatlon rrction di fication,

f oam i nhi bi t i onmccamatms]memelmagldﬂnsww W@W@t gompesitione Feeaemplpdie i n 10 t he
fol 1 owi ng pat enfnﬁlusu&ﬂo@ erPo%ancé\Qdm% 5%%&%@M%E&nt1@§a@brbperﬁés S. Pat. No.
4,062,785 (N ber, % . 28, 727, (M;Ani nc U.S. Pat. No.
5,338,471 and Wbﬂ%ms%wﬁ%‘mﬁ Ttiop. ggefol pagsivat! S P

f ood- gr ade- | ubrﬁmﬁdﬂrﬁod&EStm fbmmiummmmda;hﬁw }Saﬂlemstrﬁeelaatdessnbeﬂm oxi dati on

691 St anceyo POl ks SHALAGISCE 3! S8 cbd bl B hiiga seapabl 11y for

Vi sc05|t1y br eadt ted visScos t bricants often
have poor rheol @Q@ﬁf"fhﬁh$ Qe‘-‘t@i’ |4§?$E§(%@WC@%FFR?& tld 53384t londHGeltheat and
mechani cal stregg.s @impre, there remains a need for a
f ood- gradelubrlcant hat ex |ts excel | ent tic stability,
corrosion resistancéd %“ﬂ’dckéﬁrlie QRd-grade- ’tcPPtss‘{%%F%‘ ﬁ?‘ﬁg bove paspty nts in
oxi dati on resi sioaridaion p@idtandgqiont point/dharaaaistcy, limiedformulitisg apatiligy or eadt h 20
formul ati ng. cap . ] j to the
t her mal an(iJ ne‘?%é{%l (%Eiad %%@%@9@@8@@9%%%&%@@%@ | ON One
aspect of the priegdesytchiraplesptics whenjsubigoisd pralaneiedihas agdangchanicalshiels.conpass  of

addi tives useful fOrl‘hér&PFeQHér@ﬁmh{?ﬁ&Eﬂ@neiﬁédeg?ad@flubfl&@ﬁhzﬁ%ﬂﬁi%|Ubr'CantS The
applicant 25 has now di scovered that when haol.efins are formul ated

into food-gr adee"}"ﬂ](‘i?tlhé‘gﬁlﬂ"t‘%%ﬂ’ﬂ'&’sF‘t"i"fi?f‘s’eml"ﬂ%"’ @Sﬁ’HbE’Fﬂr’l YGARSUSHBR enhanced
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fo0d- gr adead ubr uf Al BEEARTA GHLAY bNHP SN s @R A blain! - 1 FoUl ating

oil, drip 0|I genera
mechamcal stresses

SUMMARY OF THE PRESENT INVENTION
( One aspect of the present invention is to extend the variety and compass of

additives useful for improving the properties of food-grade-lubricants. The applicant
25 has now discovered that when polyalphaolefins are formulated into food-grade-

lubricant compositions, the compositions show enhanced oxidation registancs, pour

point characteristics, and viscosities. The food-grade-lubricants are particularly useful

as hydraulic oil, circulating oil, drip oil, general purpose oil, grease base oil, cable oil,

chain oil, spindle oil, gear oil, and compressor oil for equipment in the food service
30 industry.

Furthermore, the inventive compositions have been shown to have improved
biodegradability, making them environmentally friendly. Surprisingly, some
compositions can have a polyalphaolefin content greater than about 70% and pass
biodegradability test method ASTM D-5864 Pwl.
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chain oil, spindle oil, gear oil, and conpressor oil for equipnment in the
food service 30 industry. Furthernore, the inventive conpositions have been
shown to have inproved biodegradability, making them environnentally
friendly. Surprisingly, sone conpositions can have a pol yal phaol efin
content greater than about 70% and pass biodegradability test nmethod ASTM
D-5864 PwW . 3 Another aspect of the present invention relates to a

f ood- gr ade- | ubr i cant Anatipmppecséfitig prest intentios addtes tnesfoadegyatedddiricanbi | sel ect ed
fromthe group CORRSd-SI HG lgﬁ[dﬂé?elthabYego%%éléc@dﬁ'oﬂ'tﬂwgrot%%%ﬁgﬁgnaﬁﬁﬂet able oil,

genetically nodified vegetabl e ol .and m xtures er eof, 5% at | east one
pol yal phaol ef i n;"?@ﬁ’&leé‘)h syathetis sReptabledl %ﬂ“ﬂ&‘(i“ﬂé‘ﬁ?‘? Veaﬁtabmli%’ﬂ TYes at 5 | east
Dot o1 UM oLl - Dyl e e B e L o ahor &1 1 tho
conposi ti on ingE%%V@ﬁ%ggﬁﬁgﬁﬂﬁ%fgagﬂgg§§Pm5§mP@ﬂ@F$§WEB?%%Hgﬁﬁnited St at es
Depart ment of Ageiraden aif kydroctacked patmices sil. eddnitthead thérénd wherkindesi gnati on wi | |
ultimtely rel %ﬁp&s{mmg]%amﬁgr@@ﬁ ng:ﬂugr?'aﬂe&.ﬁre&@nhé@ﬁﬁ@%' es outside the

United States in nos 10 cases. ]% her ~aspéct, of the present invention,
a nethod for thdprewardtictnltgs. his mdsetgodihal the H-1dssipnagien will ¢t i on

conpri ses the str@stodf codparibfeQithstlicaibn @i colr®@S butaduane Diges i ipmodt! sel ect ed
fromthe gr%Up congrising natural vegetable oil, synthetic vegetable oil,
géheticallf‘nndf?? d vegetable oil, and m xtures thereof; 2) providing at 15
| east one pol yal phaohefietier aspevtiof 3e ppsat/inchnting, @method do thegraparativhiodxi dant ; 4)
optionally, prqvidi.ng at: J i om the group
conpri si ng synt%%F&%Qgg@%ﬁ#ﬁ%%hﬁﬁﬁﬁgéﬁg%ﬁgéﬁggfﬁ?5ﬁ§ﬁ#§g¢a0(%% petrol eum

oi |, and mi xt ur &egetahisod gflected Yrom jhe gepup,eprupyising nptral weetable i, sypthetls f orm t he
conposi tion. AnGedabledd ARfAdticA mbified vBNRMle bl And Bhcfkcs thelo6¥, 2 pRRidIRd: Of

enhanci ng tge Iqbrlcat|op iggpf gﬂylgnent used Ln.4he foo%@&erV|ce

i ndustry, ddnprigFhege Peheirbpclslin: and 3) Plovidis gt Jeasong antipxidagt, &) opfiopally.

f ood- gr ade- | ubr ipeaitingaidlaose fiod pradeaiiipelectd frgm tletprdue emipricingsyubgieteadr] e oi

sel ected fromthg. i Si Y L Nt hetic

veget abl e oil, %@ﬁg%ﬁ%gﬁigﬁﬁ%%ﬁ?#ggE@%%%@g%fgg@# ) gﬁg%%f&?%%génfhereof; a)
at | east one pol2:3)prdditeformthe gpmgositionh) at | east one anti oxi dant ;

Another aspeci of the invention relates to a method of enhancing the lubrication

20 of equipment used in the food service industry, comprising the steps of:
1) providing at least one food-grade-lubricant composition comprising;

at least one vegetable oil selected from the group comprising natural vegstable oil,

( synthetic vegetable oil, genetically modified vegetable oil, and mixtures thereof,
a) _ at least one polyalphaolefin; and
25 b) at least one antioxidant;
c) optionally, at least one food grade oil selected from the group

comprising synthetic ester, white petroleum oil, hydrocracked
petroleum oil, and mixtures thereof,
2) adding an sffective amount of the composition into the equipment,

30 In accordance with one aspect of the present invention, a lubricant composition
includes at least one triglyceride oil, at least one polyalphaclefin, and at least one
antioxidant.

In accordance with one aspect of the present invention, the at least one

sriglyceride oil is selected from the group comprising: natural vegetable oil, synthetic



c) optionally, at |east one food grade oil selected fromthe group
conprising synthetic ester, white petroleumoil, hydrocracked petroleum

oi |, and nuxtures thereof 2) adding an effective anount of the conposition
into the equi pment. 30 In accordance with one aspect of the present
invention, a lubricant conposition includes at |east one triglyceride oil,
at | east one pol yal phaolefin, and at | east one antioxidant. In accordance
Wi th one aspect vedet h@ll,rgemtieaﬂw niofiGesvegetshle ofl iwad mixiukes thereofandsthe ¢ r | gl yceride oil

is selected fr 0%ﬁ1ﬁlﬁlt1gﬁﬁﬂﬂer%l’ﬁ9€s'a§ba§lganefﬂ@4 ﬁlﬁloﬂyﬁﬁﬁaﬁ&hﬁe@ohp synthetic 4
vegetabl e oil, genetjcal i ed ve}g iwém I m Xt urgs t her eof and

the conpositi ofTRIFIE: %ﬁﬁleﬂﬂe‘?"t&{“eﬁf’ Oqaﬁ%?ﬂpﬁtf” yeoligdse| ected from
the group conpmiigimgthersdt hetic ester, Whl te pet rol eum oi |, hydrocracked

petrol eum on, and Xt ures t N ne. aspect of the
present i nvgntl on, cordeectegbﬁe oPFCtOftLepr%?eglt ng' % r%egceﬁtélggf&osug conpri si ng:
u

sunfl ower oil, @dm‘ﬁdéromthe groupycbmprising istnflower oil.sancdapil, sopbegthoipkasiorois unf | ower
hi gh ol ei ¢ canoluh ol ﬁlgﬁa&b&aaa, ﬁigh olei@ B béth ¥, Wh ik RO BRRLE 1 N

accordance with one aspec S i nvention, the fable on is
present in a range Jp WDEY{WCQBJHEP“G Bﬁg%ﬁ?sﬁ'ﬁf“"?‘gm'égﬁﬂfge@gl%ggﬁ wei ght. In
ot her 10 enbodipresdit B aGhngt bfidad e % bynwedght ioabout $i2: wogiphaldhethai | 1S greater
O et o e (1l P
20 21, 22 23, “piehobssAbapoR 8%y BihG g the fApVIBApcamIedy Wehl 38, 30

40, 41, 42, 43, 16411 &513 4@ 15413 1741% 19‘% 21985 2D b 25226 257338 PAsz0,8b32, 56, 57, 58,
59, 60, 61, 62, 65, 69, 70 73 74,775, 76, 77,

78, 15 79, 80, 3§’134 %236 3?9 33833 40’8‘3 428‘46i 44865 4@5’ 4§9”9 5;9115(} Yo, F‘h 5%ccor dance
with one aspect 56f57f 385D 6@SE L, 631B4£33] G606V, 68, B 70, FYTRAM) W, TH, ¥6, 7% 78 present in a

range of from abgul, 8?105/21@ SWS%taeté% @b&% 70% by wei ght In other

enbodi ment s of ?ﬁe brésén i'nvention the vegetable oil is greater than about
30% by wei ght or | elggecotsarre aih e aspedobihe pespr ivention thereggtablepiliitnce wi th one

aspect of the pr e&s@.mn a'rﬂiﬁ@ﬂﬁﬁd&fhbolk tw, Mﬂﬂ&éh@fé'aﬁw@ﬂ)% B weih€380Btherl N @ range of
from about 40% t t.o about he od| ment s of
the present i nvé’ﬁ‘? g‘ﬁ"@ﬂ}?@b&éef‘%‘leémﬁ ﬁenggtabg B‘QFéfeatFrﬁﬁqaﬂ éf‘b‘f)?tﬂ "%0% by
weight or less than about 70% by weight.
20 In accordance with one aspect of the present invention, the vegetable oil is
present in a range of from about 40% by weight to about 60% by weight. In other
embodiments of the present invention the vegetable oil is greater than about 40% by
( weight or less than about 60% by weight.
- In accordance with one aspect of the preseni invention, the polyalphaoclefin is
25 selected from the group comprising: PAO2, FAQ4, PAOG, PAOS, PAOY, PAOLO,
PAQ40, PAO100, and mixtures thereof,
In accordance with one aspect of the present invention, the polyalphaolefin is
present in a range of from about 10% by weight to about 90% by weight. In other
embodiments of the present invention the polyalphaolefin is greater than about 10% by
30 weight, less than about 90% by weight, or any of the following percentages by weight:
10,11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32,
33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55,
56, 57, 58, 59, 60, 61, 62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78,
79, 80, 81, 82, 83, 84, 85, 86, 86, 88, 89, and 90.



wei ght or |ess than about 60% by weight. In accordance with one aspect of
the present invention, the polyal phaolefinis 25 selected fromthe group
conprising: PAQ2, PAO4, PACG, PACB, PA09, PAOLO0, PAOX40, PACLOO, and

m xtures thereof, In accordance with one aspect of the present invention,
t he pol yal phaolefjn is present in a range of from about 10% by weight to

about 90% by wei ght. .l n other ..enbodi : . pr.es \ il on the
pol yal phaol efmis gréré 8?raa{nﬁea%1tha%€ﬁsﬁéﬁ% %reg)e tolk‘tv%gtlloélgﬁ ?%&g%;{ a?’? about 90%
by wei ght, or angrewsft ip hengesif fompbnyt 9%ty sisishided oy 0fedy gright. Imagher 17 12, 13,
14, 15, 16, 17, d8bodik@nts 80he phdseni Tentiddthe plyalpRivlefin B gredtés thad@boud 90% B0, 31, 32,
33, 34, 35, 36, 37, 38, 39, 40 41, 42,6 43,6 44,45, 46, 47, 48, 49, 50, 51, 52, 53, 54,
55, 56, 57, 58, WEBH ol thep abogbT0O%Dy welght " 65’ 66 67, 68, 69, 70, 71, 72, 73,
74, 75, 76, 37, 78, &cor@iee Bith on8&pecBd thePrbsenBibyen®m, th8folyahBaoldBjs and 90. 5
I n accordance w f o Al s o yal phaol efin
is present in ab{asgﬁgga%ﬁ&ﬁo ?%%ﬁg%ogﬂ@/%%ggtt%b?&h?&tbg%g]ﬁ{gugh%k/o by wei ght.
In other enbodi AEbpdEneat of theprpses dwertion hgrotelobaolefin is epsateshinshatt 1EH Ph i s
greater than abowtigi@QPRRYhan WeuBiths BiwelgiSs t han about 70% by weight. 5 In
accordance with one aspect of the %Bes q‘tﬁél nventi on the@g&ln al phaol efut is
S

present in a range of #FYMELEHONS Fespht Inyegtiapy e, i wei ght. In
ot her enbodd menekcied frbh thegoap amiprisingy Buntrataihyraeriqhehy phephandphthylaning gr eat er
t han about 40% be%dr%ﬁﬁLx%pﬁwrQJf | ess than about 60% by weight. In accordance
W th one aspect-0 e present invention, the antioxidant is 10 sel ected
fromthe group conpr ilstcagdanprwijirone esgechifdhedreymbintreting, thpméiptidagtinapht hyl ami ne,
?Ed mi<_tur_e3 tPepﬁ&hi,h@raagecc@mﬁa&ﬁmwm?@ghﬁ@mgﬂsx?{%ytvt;%t}pgﬁmat Ih ?vtentl on,

e antioxidant Is resent in a.range of .from.abo : 0.0V, nei g 0
about 5. 0% by \ABF’B‘??P.’“WW%&’T‘]@F“MW %W?‘%P“iﬂ@*%#&%ﬁ?*%%vﬁu on the
ant i oxi dant 15s gweightdess thamasboalsddt byOvelhOor by of the pecegtages by weightbétaeenabout 5. 0%
by wei ght or any - We| n .01 and 5.0,

081 ?:{%1'3.% R %Eg)"v @%ﬁéﬁﬂs&éﬁﬁgﬂ gggztb%"tﬁﬁ eto.

counting by hundredths (I .et ] 0.704,” et’c.) In accordance
with one aspect of t Aeacperdaenivit ongesmct & e prerst igventioniheipiexidagt s present in a
range of f70m abidienCh 2ikedur bl 045% B 3 aBEFIDYG MO In bferOL DT

e

embodi rent s of e, AL €SE nd HESL Aot HEwAILO R0 ol PRy 2N bout

20 weight or less than about 1.5% by weight.
In accordance with one aspect of the present invention, the antioxidant is
present in a range of from about 0.5% by weight to about 1.0% by weight. In other
. embodiments of the present invention the antioxidant is greater than about 0.5% by
C weight or less than about 1.0% by weight.
25 In accordance with one aspect of the present inveniion, the composition has a
rotating bomb oxidation test (RBOT) value greater than about 200 minutes.

In accordance with one aspect of the present invention, the composition further
includes at least one additive chosen from the group comprising: antiwear inhibitors,
rust/corrosion inhibitors, pour point depressants, viscosity improvers, tackifiers, metal

30 deactivators, extreme pressure (EP) additives, friction modifiers, foam inhibitors,

emulsifiers, and demulsifiers,



20 wei ght or less than about 1.5% by weight. In accordance with one aspect
of the present invention, the antioxidant is present in a range of from
about 0.5% by weight to about 1.0% by weight. In other ( enbodinments of the
present invention the antioxidant is greater than about 0.5% by weight or

| ess than about 1.0% by weight. 25 In accordance with one aspect of the
present invention, the conposition has a rotating bonb oxidation test

(RBOT) val ue gr eat el d&évadinaydthton?Bfkcinf the pesnt ihventiong e diglyceideni lnsone aspect
of the present &?%gﬂkgon, the conposition further includes at |east one
addi tive chosen fromthe group conprising: antiwear inhibitors,
rust/corrosion inhibitors, pour point ﬁbpressants, Vi scosity inprovers,
tackifiers, nmetal 30 deactivators, caxpcaie pressure (EP) additives, friction
nodi fiers, %oan1inhibitors, enulsifig{s, and denul sifiers. 6 In accordance
w th one aspect of the present inventijon, the triglyceride oil has the
formula 0 Il HZZOCGR 5 O 11 QOC-R1 1O CH2-OC-R3 wherein Rr, R2, and
R3 are aliphatic hydrocarbyl group$ that contain fromabout 10 7 to about
23 carbon atons. In other enbodi nents Ibf . the present invention the

ali phatic hydrocarbyl groups contaf¥=9CR3 9 10, 11, 12, 13, 14, 15, 16,

17, 18, 19, 20, 2lyheen ROR*Z28d RBrIBphatd carbyl gRGR AatlRneR Mhlabodne aspect

of the present jnventjion, the tri ce ige has, a nonounsaturated character
¢f " at IeasiEGO t@?@%%%%“ n?%@%&ﬂ%¥%5ﬂ%@mﬁW¥ﬁﬁ®Hgﬁ‘@ﬂBEFm% ®the present
invention, the aliphayit inpieschdiel gnaps @ntain®foY g i u2ateth, 546, aTt18r19030, at | east 70

percent. In anofhey ﬁﬁqﬁghﬂﬁ of the present invention, the triglyceride
has a nonounsat Urated c arac@%% of between about 60

In accordance with one aspect of the present invention, the triglyceride has a
monounsaturated character of at least 60 percent.

15 In accordance with one aspect of the present invention, the triglyceride has a
monounsaturated character of at least 70 percent. In another embodiment of the present
invention, the triglyceride has a monownsaturated character of between about 60
percent and about. 70 percent. .

In accordance with one aspect of the present invention, the triglyceride has a

20 monounsaturated character of at least 80 percent, In another embodiment of the present
invention, the iriglyceride has a monounsaturated character of between about 60
percent and about 80 percent. In another embodiment of the present invention, the

triglyceride has a monounsaturated character of between about 70 percent and about 80

5

percent. _

25 In accordance with one aspect of the present invention, a2 method for preparing a
food-grade-Iubricant composition includes providing at least one triglyceride oil,
providing at least one polyalpha olefin, providing at least one antioxidant, and blending
the oil, olefin, and antioxidant to form the composition,

In accordance with one aspect of the present invention, the triglyceride oil is

30 selected from the group comprising: natural vegetable oil, synihetic vegetable oil,
genetically modified vegetable oil and mixtures thereof and the method furiher
includes providing at least one food grade oil selected from the group comprising:
synthetic ester, white petroleum oil, a hydrocracked petroleum oil, and mixtures
thereof.



percent and about 70 percent. In accordance with one aspect of the present
invention, the triglyceride has a 20 nonounsat urated character of at |east
80 percent. In another enbodi ment of the present invention, the
triglyceride has a nonounsaturated character of between about 60 percent
and about 80 percent. In another enbodi nent of the present invention, the
triglyceride has a nonounsaturated character of between about 70 percent and
about 80 percent. 2% dcoordmeowitame esput dfthegregenbisprotisn, bé vighieblpeibs ent
invention, a metfad.f od 8m a{egmgwaqm& Lﬂﬁawgslﬁ@gmiauﬁrsbfb%toﬂc&ml tion

i ncl udes prOV|d|n eas e tr| ceride oll, roviding at |east one
pol yal pha ol efi nhlgb?lﬁwlﬂﬂ%ﬁefd%ghlw B‘hqllﬁc“i Bxteargik and gy *é‘ﬁ?ﬁfng the oil,
ol efin, and anti oxi d%ﬂkc&r@anf:&fuﬁiJn@%p&%fﬂﬁ%teﬁdnﬁlﬁvenhdh @6 plyalARAGn t h one

aspect of th esen enti on, the rtfﬁ‘f | ected from
the group cofgrpri §E1? éﬁ \ﬁﬁlg'é’F‘p%’EBf"égo %Q'A%% ﬁqgf‘{)%"éé’é@a@?e oi l,
genetical ly nodi PAM Bﬂgmadmﬂmmbsthmﬂ m xtures thereof and the nethod

o oup. corpr i sing: " syhFReEReAls 0%9%5%2%*?*51’%9% A Bl BP0 Coked
petrol eum oi |, aFﬁéPC f(?fnthegfow prapEgfg: tutyTie é@m@%é Pbﬁ“l‘hn%’h%ylaﬁip%ct of the
present i nvent i og,dngl,agmg/ﬁgggfabl e oil is select ed from t he group conpri sing:

sunf | ower oil canol @g@n oi |, castor L e%f‘ Ie C sunfl ower,
higgh ol ei c dnol a, hi c?ﬂi"é‘f’% B &Rt ?ftqepreéef’?ﬁm ‘E“u'?h% RRTUF. 1n
accordance with peentdspmage @Boﬁlh&uprmﬁﬁielghmwmtm%% by twlaightpol yaI phaol efin is
5 selected fromthe 9, PAQCLO,
PAOIO, PACLOO. and mixtrades Be i o et S nn GOz potf @%ﬂsle%?? of the
present inventi oweseﬂth@a@n&qoéﬁpmmt 108 by gusighide ehguif 0%y tMg8higr oup conpri si ng:

butyrated hydroxytol %@&é‘ord&l‘)@\mlm%e&%&h&f'ﬂié'p?eﬁ@nﬂﬁvenn&nﬂlemu&h&ﬂhﬂ§ thereof. 10
In accordance with one as g% t he ese n‘%/ drfo{’}i @%@ vegetable oil is
present in & ran@réseﬁtfm‘? g eborhegl 'ybymgbﬁ? ahoyt W% by wei ght. In
accordance with one asgpesntanes withtme ppeseiiiie presenein tention, tht benppdtionatepbeacl efin is

present in a range; %fa B @"%?f#“‘ég{?"gx?m geg pgw&ggﬁ’&rant@a%g gweight. In

accordance with one as dant is
cable oil, chain oil, spindle 01L gear oil, and compressor oil.

In accordance with one aspect of the present invention, a method for lubricating
20 a food industry mechanical device, the method including lubricating the device with a
composition comprising at least one vegetable oil selected from the group comprising
natural vegetable oil, synthetic vegetable oil, genetically modified vegetable oil, and
C mixtures thereof, at least one polyalpha olefin, and at least one antioxidant.
In accordance with one aspect of the present invention, wherein the composition
25 further comprises at least one food grade oil selected from the group comprising;
synthetic ester, white petroleum oil, a hydrocracked petroleuin oil, and mixtures
thereof.
In accordance with one aspect of the present invention, the genetically modified
oils have an oleic acid moiety:lincleic acid moiety ratio of from about 2 to about 90, In
30 other embodiments of the present invention the ratio is greater than about 2, less than
about 90, or any of the following: 2, 3, 4, 5,6,7, 8,9,10,11, 12,13, 14, 15, 16, 17, 18,
19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41,
42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61, 62, 63, 64,



15 present in a range of from about 0.01% by weight to about 5.0% by wei ght.
I n accordance with one aspect of the present invention, the conposition can

be wused as a hydraulic oil, circulating oil, drip oil, general purpose oil,
grease base oil, cable oil, chain oil, spindle oil, gear oil, and
conpressor oil. In accordance with one aspect of the present invention, a

met hod for lubricating 20 a food industry nechanical device, the nethod
including |ubri eﬁtsmg,stsk@ Hevi, 0% 707875 76, TOTEPBS 84, BQ B2, GSgay d5s8aNgp, at | east one
veget abl e oi | %ggtqf fromthe group conprising natural vegetable oil,

synt hetic veget 10 genetically nodified vegetable oil, and m xtures

t hereof at |east oné)ﬂpoasyaitspbtmcmfaturﬁ andaighniages loBths presontanvantion orildant . | n
accordance wthy r e conposition
25 further corrpré)@ S at e%@%ﬂaﬂ%@ﬁgg%%wgﬁwse de%@?%@o@t he group
conpri sing: > syiusstipectherrefayed embediaenis of theimentianoi | | a hydr ocracked petrol eum
oil, and nlxturggThh@ﬂpnﬁscmnTamgqmdmmmmvmmﬂnpne aspect of the present

|nvent|on t he gene a o d nmoiety:linoleic
acid noiety ratio o%?fh?ﬁxﬁgﬁﬁﬁﬁsmﬁmﬂ”mﬁ% aﬁfmﬁ {5 Jr%m%gﬁh e?ceg%odl nents of
t he present i nvéntsheein rThedﬁmnmsmmvgudaaﬂegloxstmwe&bdustrazvenuas’sesmﬂnn about 90,
27 215, %' 19,50, Shleboliedpt imifine BopgHrudimetion. 50 21 32 3%33( 137 38,
, 40, 4110 4 (A3 TriglyceridsOilag, ' 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57,
o8 59 S0 S 62 iy fnRiinple 1871 68 R et i mad, 14, 75
: : : . : , : : : : : : , an : er
aspects, objectQEM#QQ%WP; and advantages of the present invention would be
apparent to one of ordinary skill in tige art fromthe foll ow ng detail ed
description 5 illustrating the pr k#ﬁg enbodi ments of the invention.
DETAI LED DESCRI PTI ON OF THE | NVENTI he follow ng glossary is provided as
an aid to dhderstand the use of certaﬁﬁ terns herein. The definitions
provided in the glossary are for ilg -Rapiye purposes only, and are not
intended to limt the scope of the |nv§nt|on 10 (A) Triglyceride Gl In
practicing this invention, the bas j Is a synthetic triglyceride or a
natural oil of the formula CHo-OC-R®

20 wherein R', R?, and R® are aliphatic hydrocarbyl groups that contain from about 7 to
about 23 carbon atoms. The term "hydrocarbyl group” as used herein denotes a radical
having a carbon atom directly attached to the remainder of the molecule. The aliphatic

[: hydrocarbyl groups include the following;
(1) Aliphatic hydrocarbon groups; that is, alkyl groups such as heptyl, nonyl,

25 undecyl, tridecyl, heptadecyl; alkenyl groups containing a single double bond such as
heptenyl, nonenyl, undecenyl, {ridecenyl, heptadecenyl, heneicosenyl; alkenyl groups
coniaining 2 or 3 double bonds such as 8,11-heptadecadienyl and 8,11,14-
heptadecatrienyl.  All isomers of these are included, but straight chain groups are
preferred.

30 (2) Substituted aliphatic hydrocarbon groups; that is groups containing non-
hydrocarbon substituents which, in the context of this invention, do not alter the
predominantly hydrocarbon character of the group. Those skilled in the art will be
aware of suitallnlel substituents. Examples are hydroxy, carbalkoxy, (especially lower



O Il H-OCR-150 ~HOCRZ OCH2-OC-R3 20 wherein R, R2, and R3 are
al i phatic hydrocarbyl groups that contain fromabout 7 to about 23 carbon
atons. The term "hydrocarbyl group” as used herein denotes a radical having
a carbon atomdirectly attached to the remai nder of the nolecule. The

ali phatic hydrocarbyl groups include the follow ng: (1) Aliphatic

hydr ocarbon groups; that is, alkyl groups such as heptyl, nonyl, 25
undecyl, tri decydrbalﬂogptaadieﬂﬁw (espéciatin pivergalioup sthe tant, dilawieri glesotiog eghe doubl e
bond such as (El ,élm“gg}gglgly,}wbgﬁlggrﬁsenyl tridecenyl, heptadecenyl,

henei cosenyl ; roups containing 2 or 3 double bonds such as

8, 11- hept adecadl enyl(3) r@erpyps,jthat 'Shgﬁipéafé’é%t“fhll‘éwmg pripmipagyaindatist t hese are
included, but shy@icghbén ehals: GtaURS c@fe@t of i€ fn@éntid] condddh 4tdhs SiliShdnt Ut ed

al i phatic hgdr (o]o} bon gl%toups that rostépc%mcoge[{ %i Hﬂgl non- %/’dr ocar bon
substituent3 V\,hlaé R he %9 n“%f" s h PIYS Rof™ APter the
predom nant |y h?dtablédnbmnat@tmw@lchee@pmﬁnt tohtbosgrsbillesl nTtho e and includal frn t he art
wll be aware gﬁglm%ﬂmm Lent S. Exanpl es are hydroxy, carbal koxy,
(especially | ower al koxy) and al koxy (especially |ower_ al koxy), the
term "lower" denot |T|1P§ ‘E)%?Y&Efﬁ? ol #hifpbly f‘?fﬁﬁ“ﬁé‘t‘s fpsnton: e peertabls PPo#at ons.  (3)

Het ero groups, tiéitied &getmwns ThE vatablo\bil triglybaaidésnge mﬂgmcmmgl ofls.al i phatic

hydrocar bon_charagt con e ant ai n at ons
Cher thanqO é ’ﬁ‘“ﬂw c@‘ }h}l%. g?’ﬁt%erse?&%’ ‘f’lﬂ‘é‘rp’ gdé% gSed of
i phatic car bohavamqtrhgen sﬁbwdtalbb alyrgateetr @teditzo Forther, by “tbialrfélppmhg”lts t hose
skilled in the ol A thGilsUdfaind Qo noP YIRS 1o R¥HERor bl EIGBmicaNd sul fur.

The triglyceride oils suit use Ih this 1nvention are vegetable oils
and nodified vé’@*’@f“‘é‘bﬂ@t Bfferssthe i and tsigutaptien graracier i FhoRaByralyoscusing natural |y

occurring oils. vegaleBym mmgnﬁhtwn QGGiielifiol Gompilise 1af 168 AR oft dogbeatt b Seeds from

whi ch the %I S ?ﬁli)eesee% oil, sunﬁower oil, coconut oil, lesquerella oil, canola oil, peanut oil, com oil,

cottonseed oil, palm oil, coconut oil, safflower oil, meadowfoam oil, or castor oil.

The triglyceride oils may also be modified vegetable oils. Triglyceride oils are

modified either chemically or genetically. Hydrogenation of naturally occurring

20 triglycerides is the primary means of chemical modification. Naturally occurring
triglyceride oils have varying fatfy acid profiles. The fatly acid profile for naturally

occurring sunflower oil is

. palmitic acid 70 percent
L stearic acid 4.5 percent
25 oleic acid 18.7 percent
linoleic acid 67.5 percent
linolenic acid 0.8 percent
other acids 1.5 percent

By chemically modifying sunflower oil by hydrogenation, it is meant that

30 hydrogen is permitted to react with the unsaturated fatty acid profile present such as
oleic acid, linoleic acid, and linolenic acid. The object is not to remove all the
unsainration. Further, the object is not to hydrogenate such that the oleic acid profile is
reduced to a stearic acid profile. The object of chemical modification via

hydrogenation is to engage the linoloic acid profile and reduce or convert a substantial

e



have not been subjected to any genetic altering. Further, by "naturally
occurring” it is neant that the oils obtained are not subjected to

hydr ogenati on or any chemical treatnent that alters the di- and
tri-unsaturation character. The naturally occurring vegetable oils having

utility in this invention conprise at |east one of soybean oil, 15 rapeseed
oil, sunflower oil, coconut oil, lesquerella oil, canola oil, peanut oil,
corn oil, cott opesésacdtdi to an pleicracidiprofilec dbo Hupleiondd prefilé of wiveally 9pquringeadowf oam

oi : or f:alstor Olyhflowkh 6il §s67 8 pMEST Fﬁgﬁ Kal &cﬁéﬁﬂcaﬁﬁx&ﬁﬁc&ﬁﬁ&@ﬁfﬂh@ﬂtef@ﬂe} ?bl e
oils. Triglyceride pi]ls are. nodified. either chenica or.genetigally.
Hydr ogenati on of %ﬁégﬁbxﬁfqli/ac&'éfﬁ%}“ieﬁ& ab%LzF PF@?“%@%#H‘&@E/F@{W%(QE ralcﬁary neans
of chem cal nodi frofilais inereasddafram .1 peroat dusbontred peucéng (10 gricehe ongihad oleigve varyi ng
fatty acid pgofi t I rofii.1.e.f ly occurring

sunf | ower oi f [ s&g@rﬁ-{{]ﬁg%@:Sitpérc%k%g%?:uggrﬁlé ﬁlsdt@glrlﬁgﬁgé?& J 4.5 percent 25

ol eic acid 18.7 per c&bidropanplisheis theaedetipngof. 5 vegeplie Al with ihidigsniges At the 0. 8
percent ot her agrhsféﬁcejefi- §€Mhe RYst CHRMIGAlshd BRI & % inftflel Tk OWRE Oi | by
hydrogenation, it is neant that 30 hydrogen is permtted to [eac,t with the
unsat ur at ed fat t eRHEERGERS I theadditignefiwdragsi fp theoll, dpug reducingthe melelsscidi ¢ aci d,
and |inol eni c acpréfile Iidinolehie adid profile) Cnlyt ke trlamued iy acidpeofilds padtipdtadni on.

Further, the,obj j to0.h h | ei jd profile
[ § r educedq? o aﬁgb%dé%ega%é%fte uB%S*‘?@%W%HE% %t}é{}?%)af&g%el%i o(;%g\fr, S?rl%\ﬂd‘?q fication
vi-a hydr ogenat i $iftingofthy dephisbyadsiheneipatifioniaed dwitaisinedomtee cigfornrtethsce or
convert a substam%ﬂeahemgé)trﬁg)fo}ljlon of it to an oleic acid profile. The
linoleic acid profile of naturally occurring sunflower oil is 67.5 percent.

It is a goal of chem cal nodification to hydrogenate such that the linoleic
acid is reduced to alrshiéI hbwpise dénicid (Th}linmezned (182} aihigoloticicd (83)d profile

is increased.fro I J r gent r t Qriginal
oleic 5 ac?%j prgpf’ éi?gezfpi%%g%ig&ghge%g% "gé’r‘@r%a‘?@d ! stéulg%sybéegﬁcf%% %arlrgl i nol ei c
aci d). Hydr ogenampdify, vig hyPreganetiont 4 ebstastialaportiog eof dlisl linolsicl acidi prpifil w8 fhsgen gas in

the presence of g &ahidotikease ISH pRAINTPALY diD&ekngat al yst is a nickel
catalyst. This treatnent results in Phe addition of hydrogen to the oil,

thus reducing the linoleic-acid Table I

0l 181 182 183

20 Corn oil 25.4 ' 50.6 1.2

Cottonseed 0il  18.6 54.4 0.7

Peanut oil 46,7 32.0 -

. Safflower il 12.0 71.7 _ 0.4
C" Soybean oil 232 5339 16
25 Sunflower oil 18,7 "61.5 03

Genetic modification ocowss in the seed stock. The harvested crop then contains

a triglyceride oil that when extracted has a much higher oleic acid profile and a much

lower linoleic acid profile. Referring to Table I above, a naturally occurring sunflower

30 oil has an oleic acid profile of 18.7 percent. A genetically modified sunflower oil has
an oleic acid profile of 81.3 percent and linoleic acid profile of 9.0 percent. One can

also genetically modify the various vegetable oils from Table I to obtain an oleic acid

profile of above 90 percent. The chemically modified vegetable oils comprise af least

one of a chemically modified com oil, chemically modified cottonseed oil, chemically

11



profile and linolenic acid profile. Only the unsaturated fatty acid profiles
participate in. 10 the hydrogenation reaction. During hydrogenation, other
reactions al so occur, such as shifting of the double bonds to a new
position and also twisting fromthe cis formto the higher nelting trans
form Table | shows the oleic acid (18:1), linoleic acid (18:2) and linolenic
acid (18:3) 15 profiles of selected naturally occurring vegetable oils. It

i s possible to chalified abdnyt oilyoltinioglly médifiel pelmoile fimticolly, madifiediocoanitdilal porti on

of the linoleic &GP Rfuldef cmort)iﬂ%henhéangwﬁﬁsa SRtk eﬂlcﬂ&ﬁx@.@zg%med ol eic acid
profile to above 60 tE)ercent abl e Com oil 25.4

59.6 1.2 Cott orf8¥&d 6&1|°h%06é‘3f5ﬂdlﬁedcfa$‘°wq5@irfmﬂ“&1“v mpgitipd @be@“ ol 28 | ower
oi | 12.0 77.7 0O.chemiily BRaifiedubficdde dll. 53. 7 7.6 25 Sunfl ower 0|I 18.7 67.5 0.8

Genetic nodification occ s .in.t e harve st hen
cont ai ns 5[rl gl ycelidds eId hY m"‘/\f‘iﬁ’ﬁ a]epj'f‘t?cg f’rgﬁ?%égmﬁps ﬁﬁ ol eic
acid profi I e anchrasuwhuthht thé olglrceride holashmowmedtwtatgh @rhnatta.ofﬁefwt 69 nfgcetl’ro Tabl e |
above, a naturaldr%er%cwl ds{‘ﬂ) n%}b&;tlaamsﬁpef iply éﬁ'ge%ﬁt%ﬂ pOe&ih cTﬁ%@,»cgnags ofile of

18. 7 percent. A genetlca 1ed sunf| ower has an oleic _acid
profile of 81.3 hBEpeuly wnhisimvegion e examplificd hyryepstablys oty ht preeenstieelly one can
al so geneticall Mnduméafsychttha MG dosteie aveged Al fordhll Geié hancdradat. e Nofnal obt ai n an

oleic acid rofl of . ve 90 rcent e ch cal | di.f.i.ed, veget abl e

%lds conpri ]sog at® ggﬁ“’%@"?} ¢ ’ét?ﬂt Sf%S-% p%ﬁfr%ye%fn%%ﬂfv e cal |y
ified cott on%@dotﬁuhﬁovetsemwﬁdvi'eyoﬂ ¢an bwduhmedemerpiealm;ﬂelmohtentm cally

nodi fi ed pal m oi \ C € € Jpdified

castor oil, ched%bcuéﬁps;&cglg togPoquBé ?chﬁp %y% b 1 F Qﬁ,ﬁ% % e%s rapeseed

oi I, chenical |y heparlepdnglerangs wﬂdkw& C@p+ R fﬁﬂéBFeF‘%P-rFﬁH!eflﬂé’d?f%%”é/bn oi |, and

chem cal |y nodi fgy @H{Uﬁ(ﬂ%@re‘ﬂie'ramd&edfﬁn SeiPicef Bilécal. enbedingen7, bhe
al i phatic hydroca

triglycerid hasa"é\ #Lﬁ%{}ﬁ‘g g’t% ﬁa(r")‘{;%.z gr(r? h@%f"‘ﬁ%ﬁ%@% r%‘%rgchﬁg%e%g%%@ﬁxggﬁt ,
preferably at | ebgirepitigmetdighbleic amflownpsil. preferably at | east 80 percent.
Triglycerides For example, a triglyceride comprised exclusively of an oleic acid moiety has
an oleic acid content of 100% and conseqﬁently a monounsaturated content of 100%,
Where the triglyceride is made up of acid moieties that are 70% oleic acid, 10% stearic
20 acid, 13% palmitic acid, and 7% linoleic acid, the monounsaturated content is 70%.
The preferred triglyceride oils are high oleic acid, that is, genetically modified
vegetable oils (at least 60 percent) triglyceride oils. Typical high oleic vegetable oils
- employed within the present invention are high oleic safflower oil, high cleic canola
oil, high oleic peanut oil, high oleic com o¢il, high oleic rapeseed oil, high oleic
25 sunflower oil, high oleic cotfonseed, high oleic lesquerella oil, high oleic palm ocil, high
oleic casior i, high oleic meadowfoarm oil, and high oleic soybean ¢il. Canola oil is a
variety of rapeseed oil containing less than 1 percent erucic acid. A preferred high
oleic vegetable oil is high oleic sunflower oil obtained from Helianthus sp. This
product is available fiom AC Humko, Cordova, TN, 38018 as TriSun™ high oleic
30 sunflower oil. TriSun 89 is a high oleic iriglyceride wherein the acid moieties comprise
80 percent oleic acid. TriSun 90 is a high oleic triglyceride wherein the acid moisties
comprise 90 percent oleic acid. Another preferred high oleic vegetable oil is high oleic

canola oil obtained from Brassica campestris or Brassica napus, also available from AC

iz



having utility in this invention are exenplified by vegetable oils that are
genetically nodified such that they contain a higher than normal oleic acid
content. Normal 10 sunflower oil has an oleic acid content of25-30 percent,
By genetically nodifying the seeds of sunflowers, a sunflower oil can be
obt ai ned wherein the oleic content is from about 60 percent up to about 90
percent. That is, the R, R3, and _R3 groups are heptadecenyl grqups and the
R COO-, RzCOO-, ﬁwak%@wgltt’éﬁqude Rﬁg(ﬁmhﬂ%lﬁfba??e?lﬁ pil whergip 9 FCIERDIEIRSHY are t he
resi due of an ol ajncpnaé:aoqmﬁaﬁasiuﬁcm U S. Pat. No. 4,627,192 15 and U. S. Pat.
No. 4,743,402 are herge ed by. refer e f th osure of
the preparation of h:’I %?%hatv%n% ar“V moF—'l% ERA ImlSﬁMehl ﬁifcerlde
conpri sed excl usambctoytemfs atathe exbmsmofaltﬁtﬂ-ambinewathlatsdacaﬂs @Ir@rmalamfldweontent of
100% and consequgNisyedh SRAPHIEA M AROnSORL S0l s sckPRreent MBI dclac

triglyceride is made u acid noieties that are 70% ol e| C .aci d,[ 10%
stearic 20 acid, mﬂ‘S%Spﬁf“ﬁtg’t"Fsd‘ %d?ﬁe“téwn?%mqnﬂcﬂnéfj’c unsgiugyted agjg moteties

n})nounsatgrat ﬁd (ontop B (40$507.0;%eneﬁcﬂn§m]?d1@g@rv@@ﬁbkI’oilgﬁe}d&@ﬂ'eladew@]lﬂcﬁtr&l’e hi gh

ol ei ¢ aci t hat netjca ifie e st 60
percent) trigl yc%?tgrgggﬂo’se. W@%gﬁ _Jﬁhe " 'fagiyi% ég‘&({?ﬂg\ﬁ* é"so‘t( mm% bl oyed

wi thin the presemtoleinuehimoistyliarldc sridghoidy eitio of fibrh kiwne? wptol abmﬂﬁ@hA(ﬁOel c canol a
oil, high olgic pégfeﬂpalmelat.fa rrmegr%%lﬁlaﬁd GO B Hinotdi &ha H;l)ﬁiyccoﬁ@ﬁ%?%ed oi l,

hp gh ol eic 25 sunilower ol lelc cottonseed g oleic Iesquerella
oi't’, hi gh ol ei c Piglysrie pil glh‘tS@Fﬁ“OBﬁ 7e|*"tm§]é[§9t“6?°1b‘}“’rde “lh‘?f@ﬁ Qpegsent diedine oam oi | |
and hi gh ol ei ¢ spylgand 00 barce@amtxaadiu toiety gales Vifid 6Htsy Aerlgl’y@e@ﬁSeledtadbl I
containing |ess thafnﬂ]?%ﬁ g L mg.l c alf L [’?tltnomle er. Iel(cjlle B . QLS

vegetabl e oi | is"hf &re° u?ﬁl oReY 28 p obtalned 1 om |an't us sp. This
product is avail bl @heflrabmfm@ormalrm@w@bmblcs\ﬂbﬁ, (3T erc@B0leig agid moidtiSend’ 60hi gh ol ei ¢

30 sunfl owejs oi Ipe&ﬁgﬁggwggdhﬁet?) high oleic triglyceride wherein the acid
noi eties conprise percent qleic acid. TriSun 90 is_a high ole

triglyceride wherei n Thheesgaiiepiipiresent dgthe @6\8?}?“103@396’35%?%@0‘&18@60 aci d.

Agot her dp][ ef er rB esbolil e, Qk@érdbly\@ﬁﬁb&bbgﬁ)w dbout 30911 19kt ﬁl‘bﬁdaﬂy ﬁﬁﬂﬁﬁduﬁblol I f A
obt ai ned from Br trlS, o Brassi e from
12 Hunko as RS hi h{"cﬁ%%‘ﬁg vee OBHETtggaaﬁﬁ?’B@g lsgésﬁg‘?’?ﬁ%é 31 t&ﬂ%rei n the
acid noieties c‘mﬁpadustensomtd@imenitpmtpemtst@dm It is further to be noted
that genetigally ”Dd'ﬁtbfé ”g?&&%&ao@cﬁbeﬁ'hb%mbsaa %mﬁiqgﬂaz\ ofd &spe@ﬁh@f ontents at

the expense of the di- tri- unsaturated acid normal sunflower 5 oil
has from 20- 40 p@?"ﬁ‘é’\‘ﬂg aé?“éi“@ ligid Gasigile 1t causist e Wixiyra o eepreiprs e @7t 101 i nol ei ¢
aci d 90% base oils and additives (described within this invention); the remainder is
— thickener. The most common thickeners include: a list of metal soaps inchiding
(v calcium, sodium, lithium, alnminum (with the ability 1o be complexed for higher
25 temperatures), a number of inorganic substances e.g. bentonite and silica gel, and

synthetic thickeners like polyurea,

The food-grade-lubricant composition of the present invention comprises af
least one polyalphaolefin. Polyalphaolefing are made by combining two or more
decene molecules into an oligomer, or short-chain-length polymer, PAOs are all-

30 hydrocarbon structures, and they contain no sulfur, phosphorus, or metals. Becanse
they are wax-free, they have low pour poinis, usually below -40°C. Viscosity grades
range from 2 to 100¢St, and viscosity indexes for all but the lowest grades exceed 140,
PAOs have good thermal stability, but they require suitable antioxidant additives to
resist oxidation, Itis common to the industry that PAQs have limited ability to dissolve
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noi eties. This gives a 90 percent content of nono- and di- unsaturated acid
noi eties (20+70) or (40+50). Genetically nodifying vegetable oils generate
a lowdi- or tri- unsaturated noiety vegetable oil, The genetically nodified
oils of this invention have an oleic acid noiety:linoleic acid noiety ratio
of fromabout 2 up to about 90. A 60 10 percent oleic acid noiety content
and 30 percent linoicic acid noiety content of a triglyceride oil gives a
ratio of 2. A trisehgmiditivebandieid tersheink lgps. Jf hag hees Gupdin thésnvention) hatdethd  noi ety
and 10 percent | iRplefk Gred¢dtniBi Sfulihy f8h Reftid s OAll &-meAliffkdnd! yceri de oil

made up of a 90 percent qleic aci ety .1 percent linoleic acid
moi ety gives a ré(FSF%‘%Fadeg’@.os 'gmf’%ﬁg@eF@P“Cﬁg%rﬁThgé‘Uﬁ'?“lﬂ’Eﬁ@rawoiI is 0,5 (30
percent ol ei ¢ acisghctime®bythaFbiA fder 21 EFRATTEM0 USDA G- E Lobriamisdvitidnaddeythl The

vegetable oil; is ent.An,t St J about 10%to
about 90% PF ef erF g%f?lo ardodr%)qéqbe%gete r?%ﬁx t0 Agg%u'}tﬁg?g% %g%h%%rse g%bl y from
about 40%t o abdlendiBDedibloyegasapletbags oib infrohr lermmulagyilh limi the pivafitho §90%.s | ess

desi rabl e in thalydigi® safbraliué GbHER dilflor. DHRK bl JoRAIPRIBL AR deRIbaH _
stability. 20 The term 'I'hgreases".descrl‘fed _here}ﬁn i's_a segjl -IJE ujd to solid
di spersion of a RHPcKEANNng Hdehicomreraied hggn by Teligacs: Thavplyalphaoleinsi st s of a
m xture of appr oyicsamt @liye céPesition in A@MpdEfOmAbIuS 10361 abukcldoed. \Pegerfidescr i bed

wi thin this  .nvention): .th [SIng=TH i .Cck or T {, conmon

Fif ckener s 1'86l udar oy 2 oS RPE ks bSteabiy K ARRLson BRI ECTED

it hi um al um numprlfsipheblefitheontgisisteatenihan 0% ds leso Aqsirabledeithftdirereis yiedyctiopin

t enper at ures), ab[bHS%?ﬁEbi%a&cfHa iBitiy. substances e.g. bentonite and silica
gel, and synthetic thickeners 1ike polyurea. The food-grade-|ubricant
conposition of tléé‘i‘—%@g%nt invention conprises at |east one

pol yal phaol ef i n. Pol yHiefitvdataaé-hibricaiteompeitiof tik@reiintihgtidnwompiseswr e  decene
nol ecul es into an _Qligoner, oOf rt-chajn- | th mer . PAQs, are all 30
hydr ocar bonqtgt r uclzetas rogs?nu%’ﬁcfn & ﬁg?/aﬁg(%n §F?1%h%3r e%‘%fgﬂard?p%h%@f)%g‘f“ﬁ%?deor net al s.
Because they ar dutyased hydsexytotube(BHEY gheilawvpaphthylamingi(PANA). entsipddibptybéedow - 40C.

Vi scosi ty g ades gphgafil iR dbidoRad A ShensROhehinERSaked (GRS OF al | but

the | owest grades exceed_ 140. Bfi‘A have %ood thermal sta ity, but they
require suitabl e 23Kda%; dralba-taepafierql Jistertiagy dulybienyl. ‘B mgspreiFed |1t i s common to
t he i ndustry t hatntRAdanthay PANA MdBET. dtiel defil dnboxitiasis ok dacribsd mans: Paiddi ti ves
and tend to . ghri | s,. Lt has . been faund i his.inventiaon, that both
probl ens ar é'ﬁoverwc§,‘)b?h%ﬁlb‘g%/4 e, eéithf’rﬁia bwe%%e"\‘}eege%%ﬁ ’é’dag{}f grfase%l]?th?)f t he

di fferent composition in a range of from about 0.01% to about 5.0%. Preferably from about

0.25% to about 1.5%. Most preferably from about 0.5% to about 1.0%,
Furthermore, the compositions may also include any of the ingredients/additives

o

e commonly used in food grade lubricants including antiwear inhibitors, rust/corrosion

25 inhibitors, pour point depressants, viscosity improvers, tackifiers, metal deactivators,
extreme pressure (EP) additives, friction modifiers, foam inhibitors, emulsifiers, and
demulsifiers.

The preferred additives in this invention include:

The Anti-wear Inhibitor, Extreme Pressure Additive and Friction Modifier

30 To prevent wear on the metal surface, the present invention utilizes an anti-wear
inhibitor/EP additive and fiiction modifier, Anti-wear inhibitors, EP additives, and
fiction modifiers are available off the shelf from a variety of vendors and
manufacturers. Some of these additives can perform more than one task and any lﬁay

be utilized in the present inveniion, as long as they are food grade. One food grade



vi scosity grade PAGCs nentioned above are included in this invention and are
sanctioned by the FDA under 21 CFR 178,3570 USDA H 1, Lubricants with .

I nci dental 5 Food Contact (not to exceed 10 ppmextraction into food). Under
t hese sanctions, blending edible vegetable base oil into the fornula wll
limt the use of the PAGs, providing a safer product through dilution.

O her useful polyal phaolefins are described in U S. Pat, Nq. .6,534, 454

i ncor por at ed herREedycigyat cat Bpetcwt-wrie EBofeguspc igioneangt igorrasion iphibitiogis ' 1 ¢t he
conposi tion in ghbsphgeus@iint EOEF MbRinld 0% t 0 about 90% Preferably 10 from
about 30%to about 70% Most preferably from about 40%to about 60% A

pol yal phaol efin content greater than 9&%|s Iess desirable in that there is
a reduction in biodegradability gl{;g) ty. Antioxidant The

f ood- grade-| ubri cant conposition t*he sen i nvention conprises at 15
| east one antioxidant. Suitable exanples that are food grade FDA approved

i ncl ine 3% yr alt %eﬁﬂhﬁ%kmatbeiﬂﬁpénw) al;lgmhelrgkoups cfb&tﬁiﬂtn@)ﬁloﬁmbﬁ}ﬁ 1(d|BAcb\IA)

octyl ate tyla e D nol i ¢

ant i oxi dant§ ﬁ‘??i‘grzé ?nsar’?% Kenol T an? %?lng ﬁ?’ y"H?gen ap?’?% p erol ,

di-tertiary but yqontpn:am#bmabmel meabom@fabwlwwarbmntwmthdamgf@m@nm and BHT.
Q her usef ul - antd@xl §aRn o Sirsle R ohdasbolfheld 8. coRfths 538 Dot sGpa3es 454
|ncorporat ed herein by reference, The antioxidant is present in the

onposi tion in eFa'ib%ﬂ%mso?‘f om about 0.01%to about 5.0% Preferably from
about 0.25% o0 about 1.5% Most preferably from about 0.5%to about 1.0%
Furthernore, the conpositions nay al so in%‘f“ude any of- the

i ngredi ents/additives comonly used i B¥god grade | ubricants including
antiwear inhibitors, rust/corrosi on 25 ipjRibitors, pour point depressants,
viscosity inprovers, ckifiers, metal deactivators, extrene pressure (EP)
addi tives, Wrictwhswinkodi e diphatic sroumeoniaining frws pkout G 1P ahopt By carbongiems,

denmul si fi ersh ghéz pide*e e atirepde] ink s\ 8 id nmﬁh(aobcygéﬁntxheﬁantpmifudeesucﬁ be 20
Anti-wear |Inhibitor, Extrene. Pr tive and_.F i er To
prevent wear onpﬁ1 FROQHEP Zmibg fl §£U%F(§g4 TS 'ﬁP"T‘H‘i&%?%Y.aSﬂiaﬁ‘ gjé

fant! - wear i nhi Kxeigyr / EP additi ve and fr| ction nodifier. Anti -vvear

i nhi bi tors, EP addit ky@%: R0 radé!alﬁl%rengM'biftdr/ﬁfcﬁo@ﬁ]@ lﬁefqgl‘g m‘uﬁ the shelf
froma variety of ven ors an manuf acturers. Sone o t hes |t|ves can
per form mor'e t hefameeied eiiadonmmle any may

l

Rle
R¥—p=x
C ol
wherein R”, R”, and R are independently hydrogen, an aliphatic or alkoxy group
containing from about 1 up to about 12 carbon atoms, or an aryl or aryloxy group
wherein the aryl group is phenyl or naphthyl and the aryloxy group is phenoxy or
20 naphthoxy and X is oxygen or sulfur. An example of one such phosphorus compound
is tripheny] phosphothionate (TPPT), which ig commercially available from Ciba-Geigy
under the trade name Irgalube® TPPT.
The anti-wear inhibitors, EP, and friction modifiers are typically about 0.1 to
about 4 weight percent of the lubricant composition and may be used separately or in
25 combination.
The Corrosion Inhibitor

15



be utilized in the present invention, as long as they are food grade. One
food grade 14 product that can provide anti-wear, EP, reduced friction and
corrosion inhibition is phosphorous anmne salt of the fornmula: x (R90)m
P-gM ORnR33)~, H wherein R9 and R10 are independently aliphatic groups
containing fromabout 1 up to 5 about 24 carbon atons, R22 and R23 are

i ndependent |y hydrogen or aliphatic grou containing fromabout | up to
about 18 aliphatic cHy Bsyheasaton efie §l§ﬁi Wrfage, dprgprgsentginventiof pilizesi s oxygen or
sul fur. In one e,aiﬁmﬁh mniitor R&readt ﬁhﬁl&rsferr@mlaableuﬁ i dpf iomkSarigasbon at ons,

R10 is cy, Rl11 erein RI1 LS o u |n|ngfrom
about 6 up to ag(e)'h rsfﬂdc ‘g\(,)‘\:ﬁ“eést of*ﬁ? mﬁﬁﬁ 'ﬁgbﬁﬁkg ?éuﬁli/zgd %gﬁ%gr%%h?s 2, nis
1 and X i s oxygeanventian thekisfopd gradsf as dang asahesan usjsl oxphdewnigsl julginee. salt is

| rgal ube(r) 5349, Whifla chefos ﬁggﬂmft&'@y{nyal@w @daltsaﬁohpm%mmﬁ%fqye Anot her

food grade anti-wear/EP In or/friction nodifier is a phosphorous 15
conpound of t he MYEFRsoRPRIPR. RA- P=X R21 wherein R 9, R20 and R21 are

i ndependent | y hydr og@mne shibodbdiBd dofrosii u&huﬁ@fﬁycogfpﬂupofswﬁbmﬂud&gva‘ rom about

1 up to about 12 carb at ons r an ary roany erejn the aryl
group i s phenyl ﬂ%‘faﬂ‘ﬁ%ﬂ?ﬁf}i tﬁ‘;ﬁdﬂt rfgrr%ﬂoi?luﬁ‘@org@g g Hgaxoy S O‘QJO napht hoxy
and X i s oxygen gode gad ¢omply with B& mphuistions. @nea@umhlsmoﬁmvrdmsvaﬁmrpbund is

triphenyl raospr;gwg N E bis eRdmmuiaVhi ch is commercially avail able from
i 'ba- Gei gy under tﬁe trca éés-{negrr%ml rgal ube(r) TPPT. The anti-wear inhibitors,

, and friction nodifiers are typicallyggbout 0.1 to about 4 weight

ercent of the lubricant conposition and iy be used separat el or in
P P CH3NCI-ZCOOH _ P y

wherein R® is an aliphatic group containing from 1 up to about 24 carbon atoms,
Preferably R® contains from 6 to 24 carbon atoms and most preferably from 12 to 18
carbon atoms. An example of an additive of N-acyl derivative of sarcosine is N-

15 methyl-N~(1-oxo-9-octadecenyl) glycine wherein R® is a heptadecenyl group., This
derivative is available from Ciba-Geigy under the trade name Sarkosyl® O.

Another ét_iditive is imidazoline of the formuta;

N
Rl1_<' ]
N
. |
. RUEOH
wherein R' is an aliphatic group containing from 1 up to about 24 carbon atoms and
20 R" is an alkylene group containing from 1 up to about 24 carbon atoms. Preferably RY
is an alkenyl group containing from 12 to 18 carbon atoms Preferably R'® contains

from 1 to 4 carbon atoms and most preferably R'® is an ethylene group, An example of

one such imadazoline has the formula:

N

CH:i(CthCE-l=CH{CHz}1—</ ' j

N
CHL,CH0H

ie



25 conbi nation. The Corrosion Inhibitor 15 To prevent corrosion of the netal
surfaces, the present invention utilizes a corrosion inhibitor. Corrosion
inhibitors are available off the shelf froma variety of vendors and

manuf acturers. Any corrosion inhibitor may be utilized in the present

I nvention that is food grade, as |ong as chosen using sound chem cal
judgnent. 5 The corrosion inhibitor is typically about 0.01 to about 4

wei ght percent @fd is blenmeraiddly inezsialile fomGibsGtigomder the tedeaneBudie®ent , t he

corrosi on inhibitor 43;.90MRL hé’ﬁ)gim%ddﬁ’w&ﬁﬁﬁoﬁtsd Ao as&quwlgn p@x@glt@ftﬂéat al
deactivator. The corrosion 1nhibitor an vat are food

grade and conpl 9vbwaeih°qn}9ﬂ§ﬁe@gdffaﬁ pddiige ‘S@Péqé‘a’g& ivgtive pEsapoqainat EWS derivative
of 10 sarcosi n@refeMblyszbohaBl foh@ordt O Wil perRBCsCGhe IibHRANGIHRGMO Hlerein Rs s
an aliphati gro U 4 r.bon

Preferably gl%ﬁl)sgl ‘%t}ie“ R?f}ceéér% c?ﬁo S{P%{E abzom 23 g@ for en?er ably from 12
to 18 carbon athdwsﬂﬂt mmpes@mrﬁledﬁbﬁmt emdmdﬁdveﬂoﬁthm-%)ﬁm@@n|adﬂ;‘11t1‘leve of
sarcosine is N kg %EM'&N’[&%&%%%&HE 3ot arYhdyl Gdedvaer\Wedsk BndRs 1S a
hept adecenyl group. T derivative is availabl'e from G ba-CGei gy under the
trade name Sar kd@{pelite. 0. Anot her additive is inidazoline of the fornula: N
Rr-(~ R 10H wns¢ ®iketal éhdivhisr an al i phatic group containing from1l up to

about 24 carbon ato roun caqntaini.n roml up to
gbout 24 carbon atoﬁ '5‘3"’&#‘%?“3&“%}' 'i??nf‘m% °refﬁbs{é]ii"'i?gﬁ“ﬁz‘aeroﬁr R gm Ming from 12
{0’ 18 car bon at dresole Prielidrizable waﬂh@tdﬂmdtuaﬂmseseﬁtmwtmnt Howevclanbmfvrrat ons and

most preferably tl%%ﬁe flétoﬁra?&l@ydlmﬂmgfc%@g A ’I? ﬂﬁflra%eql'aﬁe fiheld;

i madazol i ne has
39, which is a food grade iriazole.

Typically, the metal deactivator is about 0.05 to about 0.3 weight percent of the
15 lubricant composition. If the metal activaior is Irgamet 39, then it is preferably about
0.05 to about 0.2 weight percent of the lubricant composition.
Yiscosity Modifier, Thickener and Tackifier
Optionally, the lubricant may further include an additive from the group
comprising: Viscosity modiﬁersfincluding, but not limited to, ethylene vinyl acetate,
20 polybutenes, polyisobutylenes, polymethacrylates, olefin copolymers, esters of styrene
maleic anhydride copolymers, hydrogenated styrene-diene copolymers, hydrogenated
radial polyisopreng, alkylated polystyrene, fumed silicas, complex esters, and food
o grade tackifiers like natural rubber solbilized in food grade oils,
<= The addition of a food grade viscosity modifier, thickener, and/or tackifier
25 provides adhesiveness and improves the viseosity and viscosity index of the lubricant,
Some applications and environmental conditions may require an additional tacky
surface film that protects equipment from corrosion and wear. In this embodiment, the
viscosity modifier, thickener/tackifier is about 1 to about 20 weight percent of the
lubricant. However, the viscosity modifier, thickener/tackifier can be from about 0.5 to
30 about 30 weight percent. An example of a food grade material that can be used in this
invention is Functional V-584 a Natural Rubber viscosity modifier/iackifier, which is
available from Functional Products, Inc,, Macedonia, Ohio. Another example is a
complex ester CG 5000 that is also a multifunctional product, viscosity modifier, pour
point depressant, and ftiction modifier from Inolex Chemical Co. Philadelphia, PA.
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N CH2CH2OH 16 and is commercially available from G ba-Gei gy under the trade
name Amine O Typically, the corrosion additive is about 0.01 to about 4
wei ght percent of the |ubricant conmposition. If the additive is the Naryl
derivative of sarcosine, then it is preferably about 0.1 to about 1 weight
percent of the lubricant conposition. If the 5 additive is imdazoline,
then it is preferably about 0.05 to about 2 weight percent of the |ubricant
conposi tion. Thelthalilscant can include nore than one corrosion additive.

For exanple, the | ubpikeambd G ofld Hidy W S1dROb the hiebobkicHG the S8EE dabduver Of

sarcosine and imdazoline. The lMetal Deactivatar met al deacti vat or
is triazole or stﬁﬁgcf“f éﬁ“@ﬁ “fe}gpfazj%f%@%oqgcﬁm%%?ggnﬂﬂgf“#‘g? 9?’?“%? pqﬁgl%g}r &%or
tolu-triazol e nayntleic whteds i (Zedbséribed i eapniclde A534,459)e hidreackddopeevienm o preferred
triazole, is tolg-tri | d.~comer i £ ba- Gei gy under the trade
name | rgam&*tSS 39(?&10&”/?1?2%‘9!“?“529?508?1&%?;3@It%{rn%_%?gﬁ{%? Typical ly, the netal
deactivator is about Tiglomicenss dasseibed iptheorosent ghentipethewmmpreedt he 15 | ubri cant
conposi tion. |If gidueerimbidly. 86ikiiNRlyOfomb SorpofRNBhavAP & pbi@ihabibsin Snilti €f er abl y
about 0.05 to about O.éRWEI ht g_er ce%tb_ of the #;L{gl Cﬁnt conposi tion.

Vi scosity Mbdi f i i FRu {87 pas Giodegragabliy eshmptbaf A D% Mibr i cant may
further include an adifidut/iae tonpositiohef the pespnt insendipn i partiglarlynsefibssat y

nmodi fiers-ipel udj i M : : . 20

@ol ybut enesi,nbC polqgl%g%% B}l{glﬁ %ﬁ&ess‘“’%"*"g] 6'P l%g‘ébt%éncoﬁ/ﬁé? gd}?pﬁéaﬁe}# tr@%%%%% @rﬁg rs, esters
of “styrene mal effped anthgidFergeamplsplbe ynirse eombiagiipn eberprertiselallowy e flwerdivene

CQPQ' ymers, h?/drlﬁﬁﬁg}mcﬁﬂméd?ﬂ%@hﬂﬂ%i&ﬂﬁl@&thﬁ%km%nﬁédéﬂd%ﬁ%l o -nﬂe,lfwﬁan?m engb fumed
silicas, conplex_esters, . a 0 [ acki fiers,. e natural rubber

sol ubi | zed in FHGE"Gredyse iﬁx?@qeﬁr?@gévgla%er’%“&fh@@‘&&h“dgﬁfaﬁfé %i scosity

nodi fi er, thickener, Tisrfdddogradeditbkitaht @mposRibnspaoheifolesd axtligasictedess and i nproves

t he vi scosi a I i index of the lubricant. Sonme applications and
envi ronmentg c%#ﬁ@%ﬁ“&%@bﬂ:equi re an additional tacky surface filmthat

protects equi pment fAbpredding @i aneaegitable ail seloried fiorh the srebipelimpesing  t he
viscosity modifier, LRirQkenebhblGitilliereodiblodlYdhetidaily odiiodfegdibiamnl ght
percent of the |lubricant. However, the viscosity nodifier,

t hi ckener/tackifier ¥dmEwesegmiapout 0.5 to "

B) providing at least one polyalpha olefin; and

20 C) providing at least one antioxidant;
D) optionally, providing at least one food grade oil selected from the group
comprising synthetic ester, white petrolenm oil, hydrocracked petroleum oil, -
. and mixtures thereof.,
C E) blending A), B), ), and D) to forma the composition,
25 The food-grade-lubricant compositions described above can be used in all types
of food processing equipment,

The food-grade-lubricant compositions of the invention exhibit markedly
enhanced characteristics compared to similar lubricants used in the food service
industry.

30 All of the cited patents and publications are incorporated herein by reference,
The following specific examples are provided to better assist the reader in the various
aspects of practicing the present invention. As these specific examples are merely
illustrative, nothing in the following descriptions should be construed as limiting the

invention in any way.
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30 about 30 wei ght percent. An exanple of a food grade material that can be
used in this invention is Functional V-584 a Natural Rubber viscosity

nodi fier/tackifier, which is available from Functional Products, Inc,,
Macedoni a,. 6019y sahot her exanple is a conplex ester CG-5RR% AR5 S al so a
mul tifunctional product, viscosity nodifier, pour point depressant, and
friction nodifier fromlnolex Chem cal Co. Philadel phia, PA 17 Oher QOls
O her food grade oils may be added to the conposition in the range of about
0.1 to about Y wei ght, These food grade oils could include white
petrol eum oi I%%Lﬂg%eti c esters (as described in patent US 6,534, 454),
hydr ocr acked pet r hefolowing tesbméthods wareiusedtti charagtbrisd thy fond-gtale-bibpicant or |1 |
petrol eum oi | §5 ), .. i cribed in the present invention show

i nproved bi ocag%?sét%f*ﬁ%}.egﬁé'ger"ﬂ@?ngl y, sonme conpositions having a

pol yal phdol efYiscosign@401C grAasIMED-#fian about 3092 p8iss bi odegradability test
nmet hod ASTM Ry 4@% Al %P hat he conposigtj of the present invention
is particul aﬁfgmg@e u ugs a“JE PB%%I cant in t7r(1je°%Pood service industry, it is
not |imted tVGiscopy indext i onAXIVAD-22&uire dird8d food contact. For exanple,
the uni que cofipjinglat on of EREplaes al l ows thg dnventive lubricant to be
used in any application wherein a continuous and efficient reduction in
friction is required. Exanples may include erdifineffioint of figtlemul i ¢ f1 ui d,
grease, tc. ge food-gradegdrippiggant conpositions can be fornmed using a
met hod 15 conprising the steps of A) providing at | east one vegetable oil
sel ect ed froﬁtm@ﬂ{?ﬂg%efcorrpri sing natural Pagdlleasl e oil, synthetic

veget abl e oi lg. er@@ﬁd&% Mer10di fied veget abl id and m xtures thereof,,
B) providing at "l east onlwe %rol al pha ol efin; gﬁﬁdeﬁ% C) providing at |east
one anti oxi d&Pidation opt i ona‘ﬁ%’!Dﬁ%?vi di ng at 2@t one food grade oil

sel ected fromd.bg B CHSM PLBE synthetiggester, white petroleumoil,
hydr ocr acked @?rql eum oi |, d mxtures thereof » E) blending A, B), O,

an
and D) tI§ forleneidficaioghosi tASGA DA40The f ood- 4P4B91UBI cant conposi ti ons
descri bed abgug: it be usedygmirpldy types of 3j@@d processing equi prent.

Biodegradability ASTM D-5864 Ultimate PW1 Average 68%
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The food-grade-|ubricant conmpositions of the invention exhibit markedly
enhanced characteristics conpared to simlar lubricants used in the food
service industry. 30 All of the cited patents and publications are

i ncor por afy@hohGosdsk by reference. The follow ng speciﬁém%@@gﬁ§ are
provided to better assist the reader in the various aspects of practicing
the present invention. As these specific exanples are nerely illustrative,

not hi ng i ExtAMIPigisl owi ng descri pti ons shoeduluide Forved GreRBEISbIsET ti ng t he
invention_in any way. i8 WO 2004/ 108866 P 23 Test Methods The
fol | ow ngF?“@‘gil’ﬁ’étFﬂ?S‘&%Wés%@ed toalghar a@%&gﬁi@&god- gr ade- | ubri cant
conposi t i BYDRAULKeOdL.esent i nvention: 5 Q’bﬁmmy @OC%\dibtp- 445 31.92 cSt
Vi scosity ;%00 C. ASTM D‘§é§ ,7E 0 cSt Viscgsity 1 ndex ASTM D-2270 193 4-ball
wear AST L. og8e8af £ ci ent oROfGd8lE on 10 Rést ASTM D- 665 A-

Di stij | edud@tigiodipesnial ey B- Synthetic g 4gat er PassoGlsean Oxidation
ASTM D- 2272 244 m n. Con‘;)‘}Jer corrosion ASTM D-130 1B 15 Denul sifrcation
ASTMD- 1408488 40-0 (10 MH  Pour point ABANAD 97 -21C Bi ddegradability ASTM
D-5864 U ki Bt goPW Averagg 68% 19 108866 PCT/ U82004/ 017323

vorae S50 1°al0 PRt %
EXAMPLES Formil a 2: Bi o- Food G ade O I 8 Fornmula 1: "Bi o- Food Grade AW
| SO 46 15IgalmBi 84971 NG O L .HYDRAULI C O L CBarhesybit % Wi ghtl Conponent %

Véight HOpcapal® 73.3 Trgamet 39 1

10  PAO40 2.0 Viscosity @40°C  65.19
PANA 5 Viscosity @100°C ~ 12.70
BHT ' 5 25 Viscosity Index 198
Viscosity @40°C 41.82
Viscosity Index 176
Viscosity @100°C 8.23 45
Formula 3: Bio-Food Grade AW ISO 32 Formula 4: Bio-Food Grade AW ISO 22

30 HYDRAULIC FLUID HYDRAULIC FLUID
Component % Weight Component % Weight
HO Sun 50.5 50 HO Canola 38.3
Indopl H1500 2.8 PAO 4 60.0
Sarkosyl 0 1 Sarkosyl 0 .1

35 PANA 5 PANA 5
BHT 5 BHT .5
PAO 4 45.0 55 Irgalube 349 5
Irgalube 349 - S Irgamet 39 1
Irgamet 39 1 Viscosity @40°C 22.52

40 Viscosity @40°C  32.09 Viscosity @100°C 5.29
Viscosity @100°C  6.99 Viscosity Index 181

Viscosity Index 188 60
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5 HO (high oleic) Canola 49.3 PAO 40 25.5 PAO 8 47.0 PANA .5 SarkosylO0 .1
20 BHT .5 Irgalube 349 .5 Sarkosyl O .1 Irganet 39 .1 Irganmet 39 .1 10 PAO
40 2.0 Viscosity @O0C 65.19 PANA .5 Viscosity @O00C 12.70 BHT .5 25

Vi scosity Viscosity @OC 41.82 Viscosity In osity
@.oo0cC 8. Zygg‘%éﬁé&nﬁi a 3: Bio-Food Gade AWI SO 32 For W%I%E@Z&ﬂl}ﬂoﬁ ood G ade
AW | SO 22 30 HYDRAULI C FLU D HYDRAULI C FLUI D Conponent % Wi ght Conponent
% Wei ght HO Sun 50.5 50 HO Canola 38.3 |ndopl H1500 2.8 PAO 4 60.0

Sarkosyl 0 .1 Sarkosyl 0 .1 35 PANA .5 PANA .5 BHT .5 BHT .5 PAO 4 45.0 55
I rgal ube 349 .5 |Irgalube 349 .5 Irganet 39 .1 Irganet 39 .1 Viscosity @O0C
22.52 40 ¥Wirs69$ BloYol@t 87180 Vi scosi ty G SrigRood rsie A% 15 168100C 6. 99

Vi scosity #ﬁﬁsx 5& Viscosity Index 188 60 20 WD 2004/ 108866

PCTI US2003FBRRB DI Eor nul a 5: " Bi o Food G HYDRMAKELY I or nul a 6: Bi o- Food

G adg AW bggﬁg,gg,t SPI NDLdz y@hibhiHYDRAU! C Fég{ln&iréngorrponem)g, v%%l ght 20
Conponent % Aér ght nola 34.3 HO Candl a .0 PAO 40 41.50

HO Canola 34.3 HO Canola 56.80
PAO2 64.0 PAO 40 41.50
Sarkosyl 0 d Sarkosyl 0 g
PANA 5 PANA 5
10 BHT 5 25 BHT 5
Irgalube 349 5 Irgamet 39 d
Irgamet 39 S | Irgalube 349 5
Viscosity @40°C  10.13 : Viscosity @40°C ~ 99.97
Viscosity @100°C~ 3.01 Viscosity @100°C 16,44
15 Viscosity Index 167 30 Viscosity Index 178
Formula 7:Bio-Food Grade EP ISO 220 45 Formula 8:Bic-Food Grade EP ISC 320
GEAR OIL GEAR OIL
Component % Weight Component % Weight
HO Sun " 49.90 HO Sun 45.90
35 PAO 100 47.90 PAO 100 31.90
Sarkosyl 0 1 50 Sarkosyl 0 1
PANA S5 CG 5000 20.0
Irgamet 39 A Irgamet 39 1
Irgalube 349 1.0 Irgalube 349 1.0
40  BHT 5 PANA ' 5
Viscosity @40°C 206.18 55 BHT 5
Viscosity @100°C 28,63 Viscosity @40°C 31231
Viscosity Index 178 Viscosity @100°C 43.39

Viscosity Index 197
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Sarkosyl 0 .1 Sarkosyl O .1 PANA .5 PANA .5 10 BHT .5 25 BHT .5 Irgal ube
349 .5 Irganet 39 .1 Irganet 39 .1 Irgalube 349 .5 Viscosity @O0C 10.13

Vi scosity @OC 99.97 Viscosi ty @00C 3.01 Viscosity @O00C 16.44 15

Vi scosity 30 Viscosity Index 178 Formula 7 de EP | SO
220 45 Forwrrglg'g%éésgi&o Food Gade EP 1 SO 320 CGEAR O L GE'/E{W@Q’ nponent %
Wei ght Conponent % Wei ght HO Sun 49. 90 HO Sun 45.90 35 PAO 100 47.90 PAO
100 31.90 Sankgsybio-Trod GrabBPBEAOSYl 0 .1 PANA .5 CG 5000 20.0 Irgamet 39
.1 Irganet 3@gak o r gal ube 349 1.0 Irgalube 349 1.0 40 BHT .5 PANA .5

Vi i scosity @QC 206.18 55 BHI .5 Viscosity @O00C 28. 63 Vi scosMy @o0C 312. 31
Vi scosity Inmt—w—sgesﬁt-wye—ﬁooc 43.39 Viscosity Index 197 21 WD

2004/ 108866 BQI$JdS2004/ 017449 Formul a 9: Bi o- Food Grade EP |1 SO 460 GEAR AL
Conponent % \\éi g[ht HO Sun 40 30 5 PAOLOO 35.50 Func V422 2.0 CG 5000 20.0
| rganet 39 . FAOTL00

Func V422 20
CG 5000 20.0
Irgamet 39 A
Irgalube 349 1.0
10 Sarkosyl 0 N
PANA 5
BHT 5

Viscosity @40°C  422.23
Viscosity @100°C 54.56
15 Viscosity Index 197

The above formulas are intended to be examples of embodiments of the
invention, and are not intended to limit the invention in any manner. For example, in
Formula 3, the HO Sun could be decreased, the amount of PAO 4 could be increased up

20  to approximately 60%, and the amount of Indopl H1500 (a polyisobutene) could be
increased. In Formula 5, PAO 2 could be increased to approximately 70%, with the
HO Canola being decreased accordingly.

The following is an example of the process of formulating one embodiment of

this invention. 227.25g (50.5 % weight) of Trisun 90 (viscosity of 39.70 cSt) is mixed

‘25 with 202.50g (45 % weight) of PAO 4 (viscosity of 16.90 ¢St) at 130° F. The mixture
of Trisun 90 and PAO 4 is ther mixed with 12.60g (2.80 % weight) of Indop! H1500
{viscosity of 100000.00 cSt) at 135° F. The mixture of Trisun 50, PAO 4, and Indopl
HI1500 is then mixed with 2.25g (0.50 % weight) of Irgalube 349 (viscosity of 1.10
cSt), 0.45g (0.10 % weight) of Sarkosyl O, and 0.45g (0.10 % weight) of Irgamet 39 at

30 130° F. Then 2.25g (0.50 % weight) of BHT (viscosity of 1.10 ¢St) is mixed with

2.25g (0.50% weight) of PANA (viscosity of 1.10 ¢St) at 160° F, and then the mixture
of BHT and PANA is mixed with the mixture of Trisun 90, PAO 4, Indopl H1500,
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I rgal ube 349 1.0 10 Sarkosyl0 .1 PANA .5 BHT .5 Viscosity @0C 422. 23
Vi scosity @OOC 54.56 15 Viscosity Index 197 The above formul as are intended
to be exanpl es of enbodinents of the invention, and are not intended to

limt thewigweMek®e i n any manner. For exanple, in Fopdpb&odmitdls HO Sun
coul d be decreased, the anopunt of PAO 4 could be increased %p 450(‘} to

approxi mately 60% and the anount ofl ndopl H1500 (a pol yi sobutene) could be
i ncreased. |Ingalbe Bafl, SarkosyRA@n2 Iigadt @9 hid 4R rihadecndahaappiscosityait el y 70% wi th

the HO Cano bej creas r di vy, +Ihe fallow ng .S an exanpl e of
t he process J&?C ?t?rl%lcg ?H‘Swgﬁgatglﬁ@géﬁg?fg%%t’ad’fdav?sﬁ?sgtyinhd\?’éﬁ |d8h. 227.25g (50.5
% wei ght) of Tri dueth@Gxgupie sas fllyws 16DV gT0.& Biweight) ofiTriewh S0 Giswisitsh 202. 509

45 % wei ght Wi ' te 13QF, el kXt f
T sun 0" artl ‘AR s it sV alis SRnBRbag Rkl oo T T D
21500d l@vijscabém"i @he 13:0.000f TBun B jnd RAOLEIS then nﬂﬂwéw(;ﬁlﬁﬁxﬁﬂge(?(ﬁﬂ Ar i s:m 9?, bPAO
, an nao : : o rgal ube
349 (vi scosP‘%?gh??é?&fgﬁ{%g?pl%&ﬁggm&&l@ci"z%g%te%%h? TIOO{%PA%Q?{%%I;E% gnd 0. 45¢g
(0.10 % wei g% PAQH, and dudept HEQO i thaaOnizgiorith 1HiTsa (RS0 gvelgbD0Igplvlsi ght ) of BHT
(Vi scosi 1) of Tgsar) 0SB oA wepn e San S I 08 100 P 1
m xed with tweighy ofligrumet P ari305EinTioe 16. 150,40 % vieighs) of B0 Iscosity WD 2004/ 108866
PCT/ US3@04/ Ol 15328 is MxG@wﬂ?%g%%gTsé‘%&%%gbj%%fmﬁmsdoﬁ%ﬁ_ ti038nal1eh40 F. This

formula has a viscosity at a viscosity at "100C of 7.0 cSt,

and a vi scodi@ud thenihs mesturg oBBHT apiRANA isanizadyits thesmixiure of Trsws 90.1691. 79 (50. 5

% vei ght ) of pAlG i ShdbpP1406! ﬁ%&%&éxg §8kosyFo, A frelnket 36 afiaveel Whid h 1507.51g (45
% wei ght) of PAO 4 (Vi scosi of 16.90°cSt) 5°at 130 F. The mi xture of
Trisun 90 arfammaaamcqsméwﬁ?&@fél\ﬁppﬁ- dhe Hoye fest respltoghowdippmyed of | ndopl

H1500 (Vi scogdultyowrt thé BHOAGmBEioRE) at 135F. The mixture of Trisun 90, PAO

4, and | ndopl H1500 is then m xed with 16. 75g (0.50_ % wei ght) of Irgal ube
15 Other than in the operating examples, or where otherwise indicated, all numbers

expressing quantitiés of ingredients, reaction conditions, and so forth used in the
specification and claims are to be understood as being modified in all instances by the
term "about." Accordingly, unless indicated to the contrary, the numerical parameters
set forth in the following specification and attached claims are approximations that may

20 vary depending upon the desired properties sought to be obtained by the present
invention, At the \}ery least, and not as an attempt to limit the application of the
doctrine of equivalents to the scope of the claims, each numerical parameter should at
least be construed in light of the number of reported significant digits and by applying
ordinary rounding techniques.

25 Notwithstanding that the nurnerical ranges and parameters setting forth the
broad scope of the invention are approximations, the numerical values set forth in the
specific examples are reported as precisely as possible. Any numerical value, however,
inherently contain certain errors necessarily resulting from the standard deviation found
in their respective testing measurements.

30 The above examples have been depicted solely for the purpose of

| exemplification and are not intended to restrict the scope or embodiments of the
invention. The invention is further illustrated with reference to the claims that follow

thereto.
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349 (viscosity of 1.10 cSt), 3.35g (0.10 % wei ght) of Sarkosyl 0, and 3. 35g
(0.10 % weight) of Irganmet 39 at 130 F. Then 16.75g (0.50 % wei ght) of BHT
(viscosity of 10 1.10 cSt) is mxed with 16.75g (0.50% wei ght) of PANA
(viscosity of 1.10 cSt) at 160 F, and then the m xture of BHT and PANA is
mxed with the m xture of Trisun 90, PAO 4, |ndopl H1500, Irgal ube 349,
Sarkosyl 0, and Irganet 39 at 140 F. This fornula has a viscosity at 40C of
31.60 cSt. The above test results show inproved results over the prior
conpositions. 15 OQther than in the operating exanples, or where otherw se

i ndi cat BHABI$ Chad&ALIS expressing quantities of ingredients, reaction
conditions, and so forth used in the specification and clains are to be
understood as being nodified in all instances by the term "about."

Accot.di nghyoodiglads lubrinatit camngdsition térepidag:r ary, the nunerical paranmeters set
forth in the foll ow, specification and attached clains are approxi mations
t hat may @@t@fé‘ﬁ/‘m&é’agg'ﬁ?‘%@%bon the desired properties sought to be obtai ned

by the pr@;fmast&?\@?%iﬂ?leﬁh;m very least, and not as an attenpt to limt

t he appli Ion o octrine’of equivalents to the scope of the clains,
each nurrew)iaa:klasqlmeanﬁméglamhoul d at |east be construed in light of the

nunber of..reported signjficant digits and by applyi.,ng., .ordin roundi n
t echfti ques"® SETRISHIRROR S12H A W qaﬁ’gftt‘elahgaﬂﬁﬁ%ﬂé’ggqglflﬁ%&é%“i% V| ersg
ey : , ) . : ¢ h
Sett g GglE&hbﬂ?sxfé@%n{?&%g% EQBﬁt ﬁfé)tﬁéﬁ@ vbg%fﬁﬂé bﬁ,’%@%&ﬁ%ﬂg%%ﬁé@%gﬁlﬂﬁie e

nuneri c val u set fo n specTtic exanple re reported as
pr ecoib @ng nrastupsabdirbdfand Mwycompureitiondurihvalcompribesnever, i nherently contain

certain errors necessarjly resulting fromthe standard devi.ation found in
e a5t ppsciopd 8TaE S SHEOH SO BhraFAtS ComPrFRE: SYRRICSRISHITEE RAETpIS B on
'- !pi&!,%?dﬁ)@l‘z@kéfdf)&folélﬁ?oﬂ%ﬂ(?ﬁ&t@és thepsspl i fication and are not intended to
restrict the scope or enbodi nents of the invention. The invention is

further i Thacsmpessivnwil chim & wheneirethe yegdieble plivaslactedtirdmo tecgroup her et 0. 23
eSS R el 80 Al S e D SRB AR ARG () ),
| eas¢an8RChidAloledX k¢4BRAn oil, and mixtures thereof.
4, The composition of claim 2, wherein the vegetable oil is present in a range of from about
10% by weight to about 90% by weight. |
5. The composition of claim 4, wherein the vegctable oil is present in a range of from about
30% by weight to about 70% by weight.
6. The composition of claim 5, wherein the vegetable oil is present in a range of from about
40% by weight to about 60% by weight.
1 The composition of claim 1, Wherein the polyalphaolefin is selected from the group
<",» comprising: PAQ2, PAO4, PAOS, PAOR, PAOY, PAO10, PAO40, PAO100, and mixtures
thereof.
8. The composition in claim 1, wherein the polyalphaolefin is present in a range of from
about 10% by weight to about 90% by weight.

9. The composition in clajin 8, wherein the polyalphaolefin is present in a range of from
about 30% by weight to about 70% by weight. )

10..  The composition in claim 9, wherein the polyalphaolefin is present in a range of from
about 40% by weight to about 60% by weight.

11.  The composition in claim 1, wherein the antioxidant is selected from the group

comprising: butyrated hydroxytoluene, phenyl-alpha-naphthylamine, and mixtures thereof.
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2. The conposition of claim1, wherein the at |east one triglyceride oil is
selected fromthe group conprising: natural vegetable oil, synthetic
vegetable oil, genetically nodified vegetable oil, and m xtures thereof and
the conposition further conprises: at |east one food grade oil selected from
t he group conprising: synthetic ester, white petroleum oil, hydrocracked
petroleumoil, and m xtures thereof. 3. The conposition of claim2, wherein
the vegetable oil is selected fromthe group conprising: sunflower oil,
canola oil, soybean oil, castor oil, high oleic sunflower, high oleic
canol a, high oleic soybean .oil, and m xtures thereof. 4. The conposition of
claim2, wherein the vegetable oil is present in a range of fromabout 10%
by wei ght to about 90% by weight. 5. The conposition of claim4, wherein the
‘vegetable oil is present in a range of fromabout 30% by wei ght to about
70% by weight. 6. The conposition of claimb5, wherein the vegetable oil is
presbhat | Fhecompogiiosfin tlamlawberein thegptinxidast inresent iasioangoobiuy abeutght . 7.
The it of . cl al wherein the pol yal phaolefin is selected fromthe
gr ou@-%%%’?p‘ﬁ@%a :ﬂb@k&& é)&df’zf’,‘g ACB, PACB, PACD, PAOLO, PAO40, PAOLOO, and

M xt y.es Th\@n@ssitiod-in Efagin O/ WEGE#i RO antibxedaat mpiesemma%ﬂgbet dfgrom about
pol yal ohaol efinis present in_a range of from about 10% by wei ght to about
90% B> YedivgMeightdo arpie 1cBabsveighén in cl ai m 8, wherein the pol yal phaol efin is

toi . Of. f - IP% i ght 709 ght. 10 .
e Ebmpolidseatifioli hg s Bt Y e R E R pri iR Ao bR BT 10
r ange.5% by weight @buoht KO%bywelghtght to about 60% by wei ght. 11. The

conpositign in claim1, wherein the_antiaogxidant is selected fromthe group
C_COWPH' siﬁ'@?C%R%FMCWEJOWWE%BRQT@%%e&‘&Tﬁ'ﬁ%zﬂ BREHGS-ani ne, and
‘m Xt Y es - Fhe i QR i rein the
“ant i %g('i da?&éoﬁorsggéﬁtf%%nmg‘ ?’é‘%’%gp@? C{prgﬁﬁﬂé oﬁ%ﬁcg‘}%ﬂp r!%@%y wei ght to about
5. 0% by wslicgpliorodsemihbealgaaposi tion in claim 12, wherein the antioxidant is
present in range, of, from about 0.25% by weight to about 1.5% by wei ght.
14. The c¥iGsVidesivative efSareess, wherein the antioxidant is present in a

rangg; of 1ROBrARUHon oFchifh DY witlefi the benARAN mbafiéi s WevddH oleic acid

moiety:linoleic acid moiety ratio of from about 2 to about 80.
18.  The composition of claim 1, wherein the triglyceride oil has the formula
¥
CH,-OC-R'

wherein R', R?, and R? are aliphatic hydrocarby} groups that contain from about 7 to

about 23 carbon atoms.

19,  The composition of claim 18, wherein the triglyceride has a monounsaturated character
of at least 60 percent.

20.  The composition of claim 19, wherein the triglyceride has a monounsaturated character
of at least 70 percent.

21.  The composition of claim 20, wherein the triglyceride has a monounsaturated character
of at least 80 percent.

22. A method for preparing a food-grade-lubricant composition comprising the steps of:
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15. The conposition in claim1l1, having a RBOT val ue greater than 200

m nutes. 16. The conposition of claim2, wherein the conposition further
conprises: phosphorous anmi ne salt; and, an N-acyl derivative of sarcosine.
17. The conposition of claim2, wherein the genetically nodified oils have
an oleic acid noiety:linoleic acid noiety ratio of fromabout 2 to about 90
18. The conposition of claim1l, wherein the triglyceride oil has the fornula
O Il CHR-CCR Il 01l CHOCR2 OCH OCRR wherein R, R2, and R3 are
al i phati c hydrocarbyl groups that contain fromabout 7 to about 23 carbon
atons. 19. The conposition of claim 18, wherein the triglyceride has a
nonounsat urat ed character of at |east 60 percent. 20. The conposition of
claim19, wherein the triglyceride has a nonounsaturated character of at

| east 70 pepreeiding at least olideriglo@aR® dil;on of claim 20, wherein the triglyceride
has a nonpounsaturated character of at |east 80 percent. 22. A nethod for

preparing Bidingt denet ongtpolyadpha defimosi ti on conprising the steps of: 25 a)

¥
provi di ng t rials rid il; b) providing at |east one
ponaIphaqgég*éﬁﬁﬁat%%%ﬁﬁﬁfghﬁﬁgmgtgvgast one anti oxi dant; and, d) bl ending
the oil, olefin, and antioxidant to formthe conposition. 23. The nethod of
claim 22, wherein the triglyceride oil is selected fromthe group

conpri si n@) blprding e oleplefinnind astipxidagtie fum e empeditie oi |, genetical |y
Toa! 4,20 YRS 8¢ Blabm 23/ Werdnthe ity doHEL S%s @k ortBle 38ug Ut D"

conpri'ses
comprising: natural vegetable oil, synthetic vegetable oil, genetically modified vegetable oil, and

. mixtures thereof and the method further comprises the step of:

(j e) providing at least one food grade oil selected from the group comprising: synthetic
ester, white petroleumn oil, a hydrocracked petroleum oil, and mixtures thereof.
24.  The method as described in claim 23, wherein the vegetable oil is selccted from the group
comprising: sunflower oil, canola oil, soybean oil, castor oil, high oleic sunflower, high oleic
canola, high oleic soybean oil, and mixtures thereof.
25.  The method as described in claim 22, whercin the polyalphaolefin is selected from the
group comprising: PA02, PAO4, PAO6, PAOS, PAOY, PAO10, PAO40, PAO100, and
mixtures thereof.
26.  The method as described in claim 22, wherein the antioxidant is selected from the group
comprising: butyrated hydroxytoluene, phenyl-alpha-naphthylamine, and mixtures thereof.
27.  The method as described in claim 22, wherein the vegetable oil 1s present in a range of

C from about 10% by weight to about 90% by weight.

28.  The method as described in claim 22, wherein the polyalphaolefin is present in a range of
from about 10% by weight to about 90% by weight.
29.  The method as described in claim 22, wherein the anlioxidant is present in a range of
from about 0.01% by weight to about 5.0% by weight.
30.  The composition in claim 22, whercin the composition can be used as a hydraulic oil,
circulating oil, drip oil, gencral purpose oil, grease base oil, cable oil, chain oil, spindle oil, gear
oil, and compressor oil.
31. A method for lubricating a food industry mechanical device, the method cornprising the

steps of:
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e) providing at | east one food grade oil selected fromthe group conprising:

synthetic ester, white petroleumoil, a hydrocracked petroleumoil, and

m xtures thereof. 24. The nethod as described in claim?23, wherein the
vegetable oil is selected fromthe group conprising: sunflower oil, canola
oil, soybean oil, castor oil, high oleic sunflower, high oleic canola, high
ol ei ¢ soybean oil, and m xtures thereof. 25. The nmethod as described in

claim 22, wherein the polyal phaolefin is selected fromthe group
conprising: PAQ2, PAMM, PAGG, PAOB, PAMO, PAO O PAMMO, PAOL100, and

m xtures thereof. 26. The method as described in claim22, wherein the
antioxidant is selected fromthe group conprising: butyrated

hydr oxyt ol uene, phenyl - al pha- napht hyl am ne, and m xtures thereof. 27. The
met ﬂﬁﬁuo&ﬁnd&ﬁ:@etrhedwthh&Jn@o@itﬁ)ﬁ,comjtﬁéﬁgﬂ the vegetable Oll is present in a
range of from about 10% ght to about 90% by melq 28. The nethod as
des@HeB&t@nP iyeggizhleps zelem¥remﬁ@ a@up@pwrlﬁma@ﬁ@rahVFgetgb eotlngynihetia range of
fro i 9 The net hod as descri bed
in Crp 88}%3& 4}%‘2?{% Q&étlédSYg%gaﬂcfaoﬁgﬁﬁ)*Br ese%ﬂegfea range of from about
0.01 % byt Wasighe pblyalibadlef; 834,by wei ght. 30. The conposition in claim 22,

wherein the conposition can be used as a hydraulic oil, <circulating oil,
drip oil 8t aHongantionid@te oil, grease base oil, cable 0|I, chain oil,
spindle oil, gear oil, and conpressor oil. 31, A method for | ubricating a

f ood industry nechanical device, the nethod conprising the steps of 26
lubricating the device with a conposition conprising: at |east one vegetable
oi | selected fron1the group COHBFISIng hatural vegetable oil, synthetic

Ci/\eg@tzabl Theimethobafelaimnt b, whetsin tecampegitipn Brrthen compnses ahleast epe &0dher eof ;  at
LA | | h h
o?a aéd.:?:n’bl"}‘laa%fé'cﬁéﬁ R Bﬁppc rﬁi’)ﬁ ing: @%m#ugc?cst{?te? W@hiﬁJpBéu%ﬁuﬂ?‘ Bfi.a 32. The net hod

wher el n t e ‘co er’ conpri ses at Ieast one food
gr adwdaictackel watodehni vy anihwixgirexthereofipri si ng- synthetic ester, white

petroleumoil, a hydrocracked petroleumoil, and m xtures thereof. 27

27



