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CCJVPATI BL FOR FOOD PROCESSI NG MACHI NERY BACKGRQJNQI\P: yﬂz
| NVENTI % E I NVENTION This invention relates to | ubraly(,2 S

sui-t abl e ood process ing nmachinery, conprising a food grade
| ubri cating ba%&s*oi | and a conbination_gf food grade additives to inpact
good resistance to wear, oxidation and rust and to exhibit inproved

resi stance to s i gllb &Y n o enul sify
and/ or di SPer SEMm tejuineion "y E RELATED
ART Food grace— < ery such

as can seaner equi pnent, conveyor belts, grinders, heaters, ovens, m xers,
etc., have long been known and fornul ated. USP 4, 753, 742 descri bes a food
grade |ubricant conpri i‘q god .grade x-neral oil and 1% to 90% | ecithin as
wel | as noRdieniEigl soLEe Fyi ng agents and vegetable oils. USP
4,506, 533 describes a nethod for drawi ng and ironing alum num cont ai ners
and a | ubr FtBOD OB THEANVENTEOMet hod, the |ubricant conprising

unemul sified peanut oil and/or certain oleic acid esters of aliphatic

pol yhydric al cohols, e.g., sorbitol trioleate. USP 4, 445, 8] 3 descri bes a

met hod™for form ng anl ess. contai ner | . el ; InSdd
essentially of a fa ‘53?‘&‘95’35‘%‘? e%fo @bﬁgﬁg}ggr&l%@Pﬁ ﬁgﬁﬁngﬁglaggﬁ%ﬁgg- 30
MAY 2003 -2 inefy/ - ,;y;ﬁ% i HsrecHtinp! base oilf anld 4 compinaieni ng

oi l-in wat gﬁ@%ﬁﬁ?ﬁ% ﬁ%Z‘g)rl ca ?sfgﬁtgg?dien drawi ng and ironing ferrous, and

non- f er r ougf food grade additives to impact good resistance to wear, oxidation and rust an

to exhibit improved resistance to sludging in service while retaining the ability to
emulsify and/or disperse aqueous and other contaminants.

DESCRIPTION OF THE RELATED ART

Food grade lubricant systems for use in food processing machinery
such as can seamer equipment, conveyor belts, grinders, heaters, ovens, mixers,

etc., have long been known and formulated.

USP 4,753,742 describes a food grade lubricant comprising food

grade mineral oil and 1% to 90% lecithin as well as non-ionic surface active

emulsifying agents and vegetable oils.

USP 4,506,533 describes a method for drawing and ironing
aluminum containers and a lubricant for use in the method, the lubricant

comprising unemulsified peanut oil and/or certain oleic acid esters of aliphatic

polyhydric alcohols, e.g., sorbitol trioleate.

USP 4,445,813 describes a method for forming seamless containers
using a lubricant consisting essentially of a fatty acid ester of a mono or poly-

hydric alcohol.
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nmetals conprising 60-90 wt % carboxylic acid ester $om the goup consisting
of dibasic acids having at |east 70 wt % of the carboxylic acid groups
esterified with C4-C30 nonohydric al cohols and Cg- C22 nobno carboxylic acid
ester of a poly hydric alcohol, 0.5-30 wt'/~ water-in-oil enul sizfymAYR003
agent, 2-4 w % pol yglycol co-emulsifier, 0.5-2 wt% phosphate corrosion
inhibitor, 0.2- | wt% copper corrosion-2rhibitor and 0-14 wt %t hi ckener.
USP 5, 102, 56? descri bes a food grade lubricating oil which provides
superior oxidation, thermal and hydrolytic stability propert.ies. and
conprises a food grw$P 4,067/554tdescrilmsla tocentateaisefd onprEPABNE A Bn of ant i
oxi dants conprising a mxture of food grade_ phenol i c anti .oxidants and food
grade ami nivatemgraulsiondabrisants ased ihdsavang aad AraniR ErUS AN NANSTEIIOUSt £ o0t i ve

amount of |ess than about 1.0 % ,O her additiv i nt

i ncl ude f odREtals SOBPIIHING ﬁ@';]aqﬂ ‘H%i Qf’é‘y,ﬁc%{ e‘?ffsﬁggl\é%h%? (\)/"g}:gmj%sst?{ge&p

i nhi bi t.ors ,gan. be . QR ¢ PRI : i ¥ RS rified | witle
phosphori cdé Sif & aépa‘ggﬁﬁgyﬁgg%m%p%%mﬁeﬁgm{cidg%ii]%ﬁat?pes include fatty
aci ds and @F'Cﬁ bty driv dleshdls and Og-€hy tiomo edrboxylicacid epter phripplyme

gl ycols, or ‘et grs fromfariy alcohols, sorbitan and sorbitan esters

al koxy! at eqygtichuciior| 5BwHWatet o chidlsitpngdgant Dobwd polyglyseht
conpri si ng polyal phaol efin base oil and 2-4 wt % pol gbutene tackifiers.
DESCR! PTI Odo@mulsHier NY/ERNT Wité filesphatesoonrosion,ishibitor, S-HiWtee eRPE 0 a f ood
grade | ubricating conposition exhifi ti.ng resistance to rust, oxidation and
wear and acoposiondahibitesiand HhLQ wtge thi ‘formation at netal surface

t enper atures of about 200F and 3 0 MAY 2003 -3 higher, preferably about
220F and higher, nost preferably about 240F and hi gher. The food grade
ubricating conposi tjsps QeHIETRScAbERd Riodrade tuliticatin @ilwhichdsrovides

| ubricating base oil and a m nor anount of ood Bade additives,,k conprising
t hi ckener s gupéxior éxidaten, themiral nakdihydrelytioistabilaty propesies BAd COMPALSES Bxi dant s,

optionally netal passivator additives, anti ar.addiptives,, anti
agdi ti vesyat‘qddgrasﬁdpbﬁqgﬁxeggemba%gacla@n a@@ﬁﬁﬂ%@%? anty oxidan "t‘ﬂ‘i‘é#? 3.2 Wt %
or a mxtur.e of enulsifders a C i W } Benificdnd € of
emul si fi ergn&ﬂd‘ﬂ&‘&&ﬁﬂ*ff@%&é?#&‘?@“ﬁ%é@grﬂ%‘?ﬁﬁ%ﬁ“amu"ﬁ?ﬁ% up to about no
Tor e than_ 380ints. eagh At GHiddnl bbirehe RERGIRER BEOOF afidant MBS UG | n the

e

present invention ood grade base oil is the major conponent. The food
grade | ubrizpati PO With. Other additiveswhichemay be present inpludefaod gadoants: at 40C
food grade natural or synthetic base_stock.qil, pr ferﬁﬁl 30 to 300 eSt at
40C food grwehr additivea) anti rusy addisives. Bust lFﬁfﬁﬁgﬁ‘BsOf G g ONBPr al ai |
base stock .oi] is identified as . white .ol RRLaRs. i quid
mi xture of 1QMC tyRe. %ﬂ‘\‘dWI%%&FQ‘P?%{{AC&%‘%%gqeg%lgﬁta ‘é‘l“?]slrﬁgﬁa I 0\137]\/§ | evel of
non- t ox| ¢ Te8RiHie HildsGRclntie Fatt} atids And théir BSteflRAMlel frdm olyin/dricl ati on of
hi gher boil'ing petrof eumfractions, with initial boiling pgints typically
hi gher t hami@sils onpolyalkylemt glynolssoretherscirem faty aloabols, soehitagrandl | of t he
aronmdtics, dewaxed, and hydrotreate o renpve sul fur and nitrogen
conpounds  sedbitancesters alkipadated wi NEPRIYY ude purification using

sul furic acid, caustic soda, decalcination by carbon filtration, etc. The
production of white oils is well known in the art, and they are approved

for incidental food sgpisa) 26¥géschiBes ¥ isbridan eotipristifepelyaphaolefni ons, 21

base oil and 2-4 wt% polybutene tackifiers.

DESCRIPTION OF THE INVENTION

The present invention is directed to a food grade lubricating
composition exhibiting resistance to rust, oxidation and wear and an enhanced

resistance to sludge formation at metal surface temperatures of about 200°F and




3 0 MAY 2pp~ -4 Synthetic base stocks suitable for use include food grade
pol yal pha ol efins and stocks useful as thickeners, including

pol yi sobut yl enes, pol ybutenes, polyethylenes, or other high viscosity
pol-yners as approved in 21 CFR 178.3570 and 21 CFR 172.882. The faqivgr age
base stock conprises 50 to 100 w% preferably 80 to 99 wt/g nost
preferably 89 to 95 wt % of the lubricating oil base stock used. ' As stated
above, the base stock may include a quantity of food grade thickener,

i ncl udi ng pol yi sobutyl enes, pol ybutenes, polyethylenes and ot her food grade
hi gh vi scosjifie p@gﬁ&?[}l}n bl 200%F und highes,raoét, preferatily mbowt240F FoandorR

178. 3570 an f’ . 882. Depending on the appljcation to which.the

| ubri cant WjpherbeThefood pitadémbrichting composition oMprises;amajar amountafd Nt of

t hi ckener added to the base lubrjcating oil can r fr B e 0 wt %
pr ef er abl y faod gradie lnbeigating bassrail and,p pjiner agoynt ﬁﬁﬁ&g@%&%ﬂh? ﬁsg fi na(l)
formulation. Additives, suitabl.e. for use i.nif.o0d:. \ lpgioil s are
descri bed iWW&ﬂ“FlFF“ﬂS'éﬁkﬁ‘?%?%{éV&% l’éfcaﬁg%ﬁfz%gﬁlgéﬁ tb h@ggé %st ances

and materials,recit i b b fas dariveldeshti Wegrdaddifivés] antirasid gr ade

anti oxi darﬂ"édﬁﬁlwggnfdc])gg gr a%%glﬁﬁ{eorrlgl ic, amnic, and phosphite anti

- Oxi dants. %ddhf@sﬁhnamemiﬂmg it wseidckaat conicentratitn 6fless thandb?2 velepr 2al |y
hi ndered phenol s and thi ophenol s, hindered 4-hydroxy .and 4-thiu?éi enzoi c

aci d est er anixmreciftemulsifters snd couplingrgentsy whegeinthe mixwre of gulsiiiers

4-1t hi ol benzoic acid and di.thio acid) alkyle est F@.ﬁe -S
Non-1imti @WS@S@“G%BF@F“WO cr}ﬁ@e&ﬁgﬁgfmtngor'? Eutf} phenol ,
2,6, di -te;% WI p-cresol, 2,6-di-tert anyl-p-cresol, 2-tert butyl 6-tert
anyl p-cre p. rt yl at ed hydroxy toluene, BHT, is a comonly used hindered
phenol anti oxidant which is approved for incidental food contact. O her
hi nder ed phenols include 4,4 nmethylene bas (2,6 di-tert-butyl phenol),

4, 4' di met hybETAIDED DESCREPEION ION 4' -trimethyl ene bas
(2,6-di tert anyl phenol), 4,4 -trimethylene bas (2,6-di tert butyl
phenol ), 4,4" thio bas phenols, such as 4,4'-thio bas (2,6 di sec-butyl
phenol), 4,4'-thio Ra 2.1 o] = 7 Jthe fhadott hi 0 bas (2
met hyl - 6-tent butyl qﬂﬁgégfe)sgﬂt&ngu %é(@ﬁlgh%ﬁglé%éugﬁe?ygut yl at ed hydroxy

ani sol e, b%&l‘)ﬁ; thydroxy phenetol e, butylated hydroqui nane. Suitable
amnic anti 0 ants include the food grade, oil soluble aromatic am ne
anti oxidants generally represented by phenyl naphthyl am nes, alkyl ated

NN i arkyl pheny! ol iscaards obicains o tike HEBALBERIceRRAER BE,

idants i de, N - 3l 3 i | ly- 30
gg'ph?ﬂyfah‘inﬁ@ba%ﬁ gtlbseézilogg I'p en??llsglnq%mgg? b%@%?ﬂ’n@?@?%nyﬁ:m ne,
di actyl Bi phiFesf atafloUofoodirude RAtuvAl of sphtbiesit ofirindemixtures thereof.

) N;xtural oil base stock oil is identified as white oil, a colorless, trans-
parent liquid mixture of n-, iso- and cyclo-paraffins, possibly containing a low
level of non-toxic mono-aromatics. The white oil is produced by the distillation
of higher boiling petroleum fractions, with initial boiling points typically higher
than 300°C; which fraction is extracted to remove most or all of the aromatics,
dewaxed, and hydrotreated to remove sulfur and nitrogen compounds and
olefins. Treatment may also include purification using sulfuric acid, caustic
soda, decalcination by carbon filtration, etc. The production of white oils is well
known in the art, and they are approved for incidental food contact under the

U.S. Code of Federal Regulations, 21 CFR 172.878.



Phosphates include tri-aryl phosphates; such as tris (2,4-di-tert-butyl
phenyl) phosphate which is approved for incidental food contact. Cenerally,
any food grade phenolic, aminic or phosphate anti oxidant can be used. Fqod
grade anti wear and lubricity enhancing additives can include var B8MAY DI
sol ubl e sul fur and/or phosphorus containing materials known to be effective
anti wear materials, and fatty acids andttheir ester, am ne and other ~0
MAY z003 -6 derivatives which are known to reduce friction. Thus, sulfur
and/ or phosphorus containing materials such as triphenyl phosphorothionate,
al kyl phenyl phosphoric acid esters and their am ne derivatives, zinc di

al kyl dithi ophosphate, zinc di thiocar te, am it Rhi and
met hyl ene bas dit hi Symihasicnkase stagks guy g&%ﬁ‘c‘%ﬂ "‘FE@&%@H#@%@Q@ r \i}gl ,
woul d be usefuyl anti ar I thVas.. Satunhak: fepeat bhtehss, aci ds,
and ot her rﬁiﬁgm&% Sﬁ’l\éﬁ%tp ﬁﬂm’;@ep& ,’%@ﬁlﬁgéﬁﬁ%gm ggs an a¥ﬁ1r§3§laitl|:ts,
are comonly ,u I L& Ri%h SHReH halyarerstals rovedrin\2dt CFRs1 28 h
materi al s aﬁ‘gy%ﬁg{)&%g’e%q‘%c#ggi ng e}si%’?rgsﬁ?or rre\dap\?\n t h nmono- hydric and

pol y- hydri ¢, $pe¥R 1728822l so ' reaction products with sulfur. Food grade
nmet al passivator and deactivator additives may be used, and are

advant ageous since their presence in the fornulation further inproves their
oxi dation resistance, as evidenced t he RBOT Mo goch
materials include, bihe gage ﬁﬁ%%‘a(? PSS éo(ﬁg) INI)’IdO| é’g?pr%igfégzl%l es,

i m dazol es, thiazpl es [ i $richtingdil base etock used.

di t hi ophospWaé%%@%bﬁ%@égk)gg%(?gg%géb\% Iﬁalslcvar?ous chelators . and
organi ¢ aci ds. Exanpl es would include N, N-di al kyl derivatives of

N-net hyl amino triazol es and benzotri azol es,. 2-mercapt obenzot I}iiazal ead
2, 5-di mer capt o- 1e3; 4A$ biatedl atooesthedhase stackanay include a quantity ol food grade

N, N -disalicylid -1, 2- i am | ' ' [ I I

passi vat or  thickenen aneludnz payapRAEIEs AR RIeS iy BB fthss aR oEE Faff™; O
tact, is | t 39 { SRR (RAe6 fhRdii . d d

st "1 nhi bi BB TgviREORE polgfipls SRR hRSeE A appldiRg I e ce 7O

rust inhibi 8% varrous tonic a n ionic surface

active agent i tEFRUSY. 880 Depemling oh theapplicationto ovkich ghe nono- and
di - hexyl es?Z%’g,B?glgﬁn%ggn%gkmth tetragret hyl nonyl am pes and Cgﬁg@@%rc lg

al kyl ani nefybrivadt Wit be put aitl theplubricgntviscosityaeaniaed dhe AMALO
| rgal ube 349, an am ne phosphate anti-rust .addj.ti | Ci ba
Spgci alty Chddddte tbp,basmplw%ap% odhasnFange fiom OR3P ‘%‘%’r ‘Jreg%ﬁ@é’f s -

0 MAY 20 d f i nai , igle Ay
exanpl e B B0 mast M erabiy 350! P W) BaSf b e findl fermhirlationl  usefu

Additives suitable for use in food grade lubricating oils are described
in general in 21 CFR 178.3570 and also include those substances and materials
) recited, identified or described in 21 CFR 172.

Food grade anti oxidants include food grade phenolic, aminic, and

phosphite anti oxidants.

Suitable phenolic anti oxidants include food grade, sterically
hindered phenols and thiophenols, hindered 4-hydroxy and 4-thiolbenzoic acid
esters and dithioesters, and hindered bis (4-hydroxy and 4-thiolbenzoic acid and

dithio acid) alkylene esters.



Food grade non-ionic anti rust additives include food grade fatty acids and
their esters. Thus, esters of sorbitan, glycerol, other polyhydric al cohols
or polyal kyl ene gl ycols may be used. Food grade esters fromfattg[ﬁ%ﬂoﬁﬂﬁﬂ S
al koxylated with al kyl ene oxi des, or sorbitan allcoxylated with al kyl ene
oxi des, or sorbitan ester al koxylated with al kyl ene oxi des are additional
useful exanples. Various derivatives of.succiruc acid or succinic
anhydride, forned by reaction with fatty acids and or am nes, are al so
useful anti-rust additives. Exanples of non ionic anti rust additives

i ncl ude sorbitan monQypligditing exhinplos cfsdful phenalslinclude 2,Gedivextybutybd fatty
acids, ethoxylated fatty aicohols, fatty glyceride esters, pol %ﬁo% et hyl ene
sor bi t an noglgenel,en6edi-teed butylypichsol k6 ot amyl-poergsels 2itertbuEy 1S3t ¢

gl ycerol di ol eate, glycerol nono stearate ycerol di_steanhat an 80
(sorbitan namylk mcmog) ﬁuylateﬁﬂwds@fy KE\‘F‘F@ ﬂPa,dﬁﬁCOFHE?“@dH?fl md%g%r oved
for food grade oils, ich.i.s al so useful . I fol i e present
formul at i on&“ﬂ‘?gaﬂﬂr?& %W&Mﬁ %}}PW%"‘%@%’?@ gg@aﬁ@g@ioﬁmﬁ&t |k(ljeﬂl%l?esent

i nventi on, - g 0@ dReebutyl phesblyt a
concentr at i%ﬁagﬁaﬁ%@‘#ﬁggﬁ%?ﬂ{ %ﬁ@\?\?&%ﬁr@én emul sifi gr/ (_ZO?J;N [ n? agent
system A wj dedinfiidfdené bidi (2;6ai-teat utybphenol); d, 4Tetrimethylenenbise(2, édi tert e

avail able t0 act as enulsifiers and coupljng agents, with,fhe actual
sel ection oimglpheivl) 4dictrimethylepebig 6, @M&bﬂtyéﬁﬁﬂ‘&’rfgﬁu&'éo gfs the oil

dth ' b ifi di ) j al
“ncl Lqil ﬁétﬁéf??‘wi‘é‘Ebﬁr@%?9¢€’stﬁ&?’ﬂfs:<éiﬁe@§%ésmft?&?{e§§ﬂmﬁcﬁﬁ?o@%K% éﬂ{ﬁ%‘j’%ids
materials that are jbei nanpr - NPlalit ed to,
Cugar s, 1t CrscrpRa BISARPE A A3 G RPN iue el PR,

processi ng @{Ij‘%m%%‘%v&rbmm@d droRy Anfsobs dutylaieddsydroxyphenetoleal additive

that has a ophobi c-hydrophilic nature, and is able to reduce the

i nterfaci al bitglited hydeiqoironet he two |iquid phases, is particularly ~ 0
MA'l 2003 g suitable as an emulsifier. Resulting emul sions may be of
either the water-in-oil or oil-in-water type. In applying the present

i nvention the aqueoug .material.s \W.l A50SS eatg?dﬂ'enéﬂtsﬁlulﬂéd
therefore |ess abunﬁwﬁm%ﬁ’? SO E’ﬂdellitld’?/va&t%ef?-i n-oi [ enul sions will
nost |ikel y%{oﬂﬁjﬂﬁtmﬁ} hiidants gdnéaUy repeesaged byipheayhhaphthlyltamnings her
di sperse hydrophilic and other contam nant materials bé chem cal |,

associ at i ngalkylated:phémyd riaphthyl antine; diphenyd amines, aikylated dipheay; %¥e

i nvention provides a neans of repovin e _cant am t ,
equi prent  bgndiNsNedialky] Rq'ﬁ@bf{‘i“ﬁ‘{‘m i @mqf%@;‘g@/ez%{"ﬁﬁ‘?" anﬁ‘%g&tﬁo t he
food processi ui 2 | i i 2 alpich filters
t hrough whi 81‘?%&%&@:&?@;?@@%@5@?2&“%? reducti bg]g%f ?he function of the

| ubr cant . - gipiByRAfint AndiR st¢/bityt dighenyPaming di isobornyb yliphenyb smine, di
deposition or wear. A w de range of oil-soluble enulsifying agents is
commer ci al | yey¥ diptriaybamine; butylogtylatiphemyliamineseteron- i oni ¢ types. 1onic
emul sifiers include, but are not limited to; organic and inorganic
sul'fonates, such as al kyl ammoni um and sodi um nonyl napht hyl ene sul f onat es;

al kyl amoni um sal ts fatty.agi i (2 4di-tertDutyl
linoleic, linolenic, Bgys}’p?ytgg%@gi&?ﬁ-&{b&@%ﬂr\ﬁ%ﬁg"? {Bﬁlgm Zﬁ?j-ﬂcl)t her organic
acids, espegj 1191 doPitiduntalfood cbatant; and phosphat e
esters of a Eg@?fg!‘@ﬁﬂgfeg‘g 0 sl.glang'rivi@gni c enulsifiers include, but are not
limted to, polyhydric alcohols and derivatives forned by reaction with
am nes, fatty acids and other organic acids,.and/ot ethyle .0 e
and/ or butyl ene oxi d&eneradly, any oo seademhepplic, Apunic o%pw(bsPBﬁSIag‘Qtog‘X%s ers
of sugars are particgularly effective, such as Span 80 (sorbitan
nmono- ol eat efANRE URRS. descri bed above. Certain al kyl ene glycols and their
ester or amne derivatives are also suitable, as are poly-oxy ethylene,
propyl ene or butylene oxide derivatives of organic am nes, such as
et hyl enedi am ne, or %oalgfydeomwearmﬂhﬂfﬁo@ﬁyraﬂmmgadditmmc@nsnclndpude
tall oil fatty acids, nono-,diand tri-ethanol am nes, butyl ﬁ&lp\lﬁgzg \ée, and
d

vari ous nat wagbugoil soyutilasuifor sndfer phesphasuheantaiaing mate

car boxyvi nyl pol ynmers. _0_ ~ Q MAY_2003 .Coupli,ng agents. chem ca
conposi t i onsffectinelapt svearmagterials; and fasty m&fgﬁ# hﬁ%se ?fufmwgégn&d?ﬁ%ér ent
conposi tion features which enhance their function of chem cally associating
Wi th contam nant materials. Thus, such agents are commonly based on

pol yhydri c al cohols which are of higher nolecul ar wei ght and/or are |ess
hydrophilic than corresponding emulsifiers, in order to strengthen their
association with less hydrophilic materials, such as fats. Thus, in this
text and the followng clains it is to be understood that if both the

oy - o o o B - o




Tn the present formulation the base oil conprises 80 to 99.9 wt'/o0 of the
total formulation, preferably 95 to 99.6 wt% with additives corrprisgwytlm
bal ance. Thickener, as used in the present invention, is indicated

constitute part of the base oil. Thickener is used as needed to give the
final product the necessary viscosity. Thus, depending on the viscosity of
the lubricating base oil, 3 0 MAY 20Q3-- ~0 the practitioner may choose

to use anywhere fromzero to up to SO wt % of an appropriate nol ecul ar
wei ght thickener to give a final base oil having the desired final

viscosity. FHgaalLowRitl afKndoi @ rediitaiivtiont IThusi sulfirandiomopssphensint
oxi dants or mxtures thereof can be added to the forg” tjon in an anount
i n the rang@nefinihgihatesials such/ag triphényl pbbsphwrothienate %c’b‘élsed on the

total formulation. Anti wear agents can,be added.t o, | '
anount in t]ﬂms;Jhmjye a@iﬂl esteyp and %2‘“5;%{‘% deﬁ’r"égt‘:( F%tﬁl&‘/"oé‘. "?EYLW%%%E%Q egn on
the total fo | ati Ant i t | ati [
an_anount i7n¢ fuiiesgbapieparping GTEORaGRte & ARUReACLIIRIIG T 2 DO 1T
based on {NExbihal, hRBTHERERON o St hpphovanbiould b6 usefhdnti weaot al <o of

t he proper Nl unction as an erfulsifying agent. If the anti rust

agent i s NofydimisC Subsrateliard ansaturaredifatty asidsnandrother hyonay 28débt (e.g., the
anti rust agent Is sorbitan nono ol eate (Span_,80)) then the aHDunt of such:

mat eri al usgabbxylicdcids, anditheir amidesardoaming OM5.ATR SOMIPORYISEA A8t | o0 as an
emul si fying agent and the unt Qf .such ter al ' t he anmount
of enul si f ylubhicity enhanging ﬁﬁ%ﬁ% f)‘l"\f?gg’r‘?? %?ﬁu?lhglaf%iﬂgﬁgf?lgﬁpsgxmxi mm
total anmount of..1.0 W% a di Lifydric! dlcsliclsrandadsd he
for mul at i onmf‘g‘db‘ég FﬁgﬁssfPﬁ‘H?dI‘%mi ﬂ)g)hf)gir)rrat i on ko(;fwsl udé:e Gt surface
temeratureﬁgﬁﬁoﬁgm&u £0Wthaathuki gher, preferably about 220F and hi gher,

y

c
nost prefera about 240F and higher, it has been discovered that the
anount of coupling agent used or the conbi ned anount of erulsifier and

Coupl1 09 20T U5C0 et o e ol h R oo el B BB
w i have Y and are alm\z{nga%gg’us since their presence in the formulation further improves
| their oxidation resistance, as evidenced by the RBOT (ASTM D2272) test. Such
materials include, but are not limited to, various indoles, pyrazoles, imidazoles,
thiazoles, triazoles, benzotriazoles, thiadiazoles, dithiophosphates and dithio-
carbamates, as well as various chelators and organic acids. Examples would
include N,N-dialkyl derivatives of N-methylamino triazoles and benzotriazoles,
: 2-mercaptobenzothiazole, 2,5-dimercapto-1,3,4-thiadiazole derivatives,
) N N'-disalicylidene-1,2-propanediamine and gluconic acid. A suitable metal
passivator additive for this purpose, which is approved for incidental food
contact, is Irgamet 39 manufactured by Ciba Specialty Chemicals.

Food grade rust inhibiting additives include various ionic and non-
jonic surface active agents. Ionic anti-rust additives include phosphoric acid,
mono- and di-hexyl esters, compounds with tetramethyl nonyl amines and C1g
to Cg alkyl amines, and also C1-C10 alkylated phosphates and phosphites.

Irgalube 349, an amine phosphate anti-rust additive (available from Ciba
Specialty Chemicals), which also exhibits anti-wear performance, and is



-~ -1l little tendency to enmulsify, while at very high levels it will tend to
forma thick gel structure. In order to stay within the desirable region of
concentration where a noderately stable enul sion/dispersion is fog@g@ﬂ, &he
conbi ned anount of emulsif er and coupling agent type additives a tm
the forrmulation is an anmount of no nore than about 2.5 wt% of the total
formul ation, preferably no nore thml.1yw'/ of the total formnulation, nore
preferably no nore than 0.40 wt% of the total fornulation, nost preferably
about 0.08 to 0.25 mt% of the total fornmulation. In general, equal anmounts
of enul sifipr and fuRliddtaPRdicontittbie augpital beeful examplpoésueh ad that the
anount of e r5|f|er used be |l ess than the anmount of coupling agent used in
the m xt ur gngferigliul si fier and coupling agent. The anmount of enul sifier
additive used generally ranges fromabout 0:005 to 1.0 W% preferably
about 0.01 to 0.10 wt% nore preferably about 0.01 to 0.05 w % of the total

f lation, whil t of | : ' jrpat i
general |y ranges sofoadamaonesionie 1R rif AaRies InCliA: Food pradR TR £L1 1
w56 of the L 0halnd etk O Thullister b btbitthyglgberal, dthar palyBydria % of { he

total formf n used al’‘one the anount of coupling agen} used is

| ess than O,20hh1é 8r poKalitydéne/glcolb may be ied. wFeod grade estess EpEbIafYabout 0. 05
,to 0.15 wt% The present fornulation has part{’,cul gﬁcputi' I i%%.'hoar&kﬂgﬁ in can
seaner equigloohuls alkoxirlatediivithealkylene ayidescor sasbitan,plkoxylatgywy fum
steel or tin plate cgns containi ng such.pr.od ditfof jt and
veget abl e jng@% O&ﬁﬁﬁm"ﬂrﬂ@&r ag@’@éﬁﬁﬁ?“’g%%&?ﬁéﬁ??& ts 'g'lnggd\i/cglget abl es
in their packing |igui.d. .| t : i diideformed

abi 11ty of eranider. V5he APkt alieriB st ofbuddific Amg Al oo Y about

e
35/'g of aquegus.ys it aRlds andl6r ariines, e Atsoaisefid anti-rustisddifiyes.i qui d. I n

this way the contamnants will be removed fromthe | ubri c%{!i gn system of
t he machi neEyarhples of non/#ic2aticrust additives inchydesorbitan MOBPTREHENG 6i |, and
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enul sifier/ provi des enhanced sol ubility and/or
di sper si on ﬁ&bhﬁ&, ?EBram'xﬂﬁaBtcﬂea’tb,i glgcérobdi oleate; glycerplanone steprateot i on.
Modern, high operatfng tenperature nachi nes operating at .a can . i
glycerol di stearate. Span 80 (sorbitan mono-oleate) 1s a ical non-1onic an
rust additive approved for food grade oils, which is also useful as an emulsifier

in the present formulation, the function of which is described below.

In the present invention, a necessary component is a coupling agent

) used at a concentration of less than about 0.2 wt% or an emulsifier/coupling
agent system. A wide range of oil-soluble ionic and non-ionic materials are
available to act as emulsifiers and coupling agents, with the actual selection of
suitable materials generally based on the nature of the oil and the contaminants
to be emulsified or dispersed. These other materials include many possible types
of liquids and solids which compose the food materials that are being processed,
and include, but are not limited to, sugars, fats, acids, proteins and chemical
additives such as food processing aids, flavor modifiers and preservatives. Any
chemical additive that has a dual hydrophobic-hydrophilic nature, and 1s able to
reduce the interfacial tension between the two liquid phases, is particularly



t hroughput rate of 1000 to 2000 cans/m nute and hi gher, where equi pnent
surface tenmperatures can reach 200F and hi gher, usually 220F and hi gher and
even 240F and hi gher, place an extreme operational burden on the Y 900
lubricating oil used. . In lubricating oils intended for use in é&@% ﬂggsh
environments the oil and all other ingredients nust be chosen so as to

resi st both evaporation and deteriorati.gn under the conditions of

operation. Ols which in the past had been useful in slower machi nes
operating at |ower equipnent surface tenperatures proved incapable of

sati st act org kb felCh @RUREEN Resaltimeruliais magbd ofieitheribs WatRIPOES

Exanple 1 ree ol ls were prepared and eval uated for oxidation Life .(ASTM
D2272, RBGIar,oir.uﬁwamrty?e,nﬁna@lyﬂ@Tﬂvb pec©B} inveation thecaquecys materals Wil |

wear test) and ermulsibilit nodi fj ed ASTM D1401).. O | h i,] of the
pr esent i%werMbmmwm&}/a&,lmthwﬁaﬁgﬁ%ﬁaw@&ﬁa@Eﬁ{&.Se° @@{o MAY 2003
W %Conmponent | dent i ty9Q. 168USE Wi t | | 0 I I a8emRgodor si |
47V 500 Si owypf-gméxéymﬁim .@ﬁﬁ&&?ﬂﬁ?&ﬁ?@ﬁl%‘%@%ﬁg“gggsggg 80 - 13
Conmaonent Tvag S Feﬁ%} r{destiePégiftaminanPaiaterisiobyt y| ene
Pol yrret hyl s‘?‘?&%ﬁéﬁéw%ﬁé%gl t @gp%nﬂ I c anti oxi d;rlllt A?rtg ne pgo}s/phat e
ant i wear ad&{gﬁh&ﬂlfﬁéﬁ_bﬁia‘tﬁgr@c@bﬁﬂg ¢hem tp thelpbaigeting sy An this whtheo| eat e

emulsifier Ql Bis simlar to Ql A _but contains no a%aaﬁ%% (ﬁrmlsifier or
W t conol 14fvestign proyidessnmeans of emaving the eontamipants i Qf €QYHFai ns 2

wt % Span 80 enulsifier ,and 2 wt % W.fco 14F coupl | dis an
exanpl e of mentdyrdispeEsnthenn éﬁ ‘Wfaénagié\ﬁs BifY E’ég& ﬂﬁﬁﬁ?/g‘? ﬁ{]ﬁg’v@% d
speec ?l Omrp;og%%ga&lﬁ{igm%%f pésﬂﬁ:fﬁ@ from blocking of passages and filters through

! which the lubricant passes, or reduction of the function of the lubricant, or

damage to the lubricated metal surfaces by corrosion, deposition or wear.

A wide range of oil-soluble emulsifying agents is commercially
available, including both ionic and non-ionic types. Ionic emulsifiers include,
but are not limited to, organic and inorganic sulfonates, such as alkylammonium
and sodium nonylnaphthylene sulfonates; alkylammonium salts of fatty acids
(such as lauric, palmitic, oleic, linoleic, linolenic, erucic, stearic acids and the
like) and other organic acids, especially those containing long hydrocarbon
chains; and phosphate esters of alkoxylated alcohols. Non-ionic emulsifiers
) include, but are not limited to, polyhydric alcohols and derivatives formed by

reaction with amines, fatty acids and other organic acids, and/or ethylene,
propylene and/or butylene oxides. Fatty acid esters of sugars, €.g., oleate esters
of sugars are particularly effective, such as Span 80 (sorbitan mono-oleate), as
was described above. Certain alkylene glycols and their ester or amine
derivatives are also suitable, as are poly-oxy ethylene, propylene or butylene
oxide derivatives of organic amines, such as ethylenediamine, or of
alkylphenols. Other effective emulsifiers include tall oil fatty acids, mono-,di-
and tri-ethanolamines, butyl cellosolve, and various natural and synthetic gums

such as hydroxyalkyl cellulose and carboxyvinyl polymers.



The performance of these oils ~tre reported as foll ows: Pro a Kinematic
Viscosity @40C, cSt Viscosity RBOT |ife (ASTM D2272), minutes Rust
Performance (ASTM D66SB) 4-Ball War (ASTM D4172), mm Enul sibility

(rmodi fied D1401 test**) emulsion (mM) @O0 mnutes enulsion (M) @S m nutes
emulsion (M) @10 mnutes emulsion (M) @30 mnutes nature of enul sion %wﬁ
30 minutes oil Aoil Boil C1S01S01S097979y18220S48passpasspass0. 320. 3 AcMAgol003
808080786878783783473f | ui dnonet hick Requirenment > 1S0 pass < 0.40 fluid
Measured properties for Ol A indicated that it would provide good wear
performance (ASTM D4172), good antirust performance (D66SB) and good

oxi dation resistance (D2272). G| A also forned a very fluid emulsion in
the nodified D 1401 ¢g§iling agentidanciaveichendtalfoonmpogitiohs|iroadly similants
specific limts, provided by can seaner equipnment manufacturers. * *

Mbdi fi ed ASRbt 6f émilsifiers; buidmve diffexntompesition featuresehighenhange theirg) ¢

0180F),. 2 mnutes stirring. 4 NO O ..~ o Mwv 7003 -15 |t.C seen t hat
all the oi |§mmn9fphémlqagla&SPeﬁlmWquﬂ%§F&?“gmaf?Egs-i ﬁ?ﬂ%u?rﬁdi fied
ASTM D 140l test, but when n | Sh il 64 10, | : itives were
pr esent (Oqgegfs, a’&i@f%ﬁ&a‘b@%%é’?ﬁﬂ%‘%@%ﬁwg Hri%]m gl y }H on standi ng.

Thi s IS notydfahiailEighfaitiof ife 1EiHlydréphilie thanborrespontimemubiffers, in

i medi at el y, e aqueous contam nant's will settle and not, be swept _fromthe
tube syst enprdéhfo strefgtheéretheiredsaociatiore withdesohydnophilicsmetssials, suehag fathe oi |

SUBYE ant | b Thus, g dhia ot andahe SlloningFlars 14 tndonundered ot af Rofide 1o
ddition, the nat f | sion f d .sh il ek and
by e, sepupiae asentand Mo anpisiiet aoe BORBYARE Bitdholfol ddfivhvBotherpts an
| mobite, < ; . i y" * ) nth
| nvention %%&?hpﬁgo& Lsﬁ%e%uﬁhﬁmﬁggég&wm AbolsTy bs derivativesi ne

after 10 m Icating that apacity for absorbing

aqueous conﬂ;@feoaﬁwm;tha@dubﬁng @%‘aitlbeiilgf the ipd)lyhydl'la}tlgailoltdiahﬁ?_aﬁm nutes. The
g els

oil with the highest treat |ev cof enul si fym a}%iil tives éo L Cf%ﬂshowed
little tendtersoftof Mgermoleculey weightaad/ardess hydraphiligin nafie. Sinlpdyreg 5
thick imobile emulsion in the te whi ch l.d_ 1.0 s I biowoul d not
be readily R¥ElYseols are; TBOLS: ,@cﬂyﬁicgupiéﬂggg?%tg?éﬁf@% Ee)rgﬁq%érrblesfason t hat
a high spee ARV iaflD FFective, andseleit Aid ester si mi | ar
to Gl C f oF%@%ﬁ?%ﬁ%@é’bﬂﬁ@# rgm the thick, immbile enulsion.
Exanpl e 2 derivatives are highly preferred. Witconol 14F, available from Witco Corpora-

tion, is an example of a suitable food grade coupling agent. This material is an

oleic acid ester of a glycerol oligomer, containing an average of four glycerol

and two oleic acid units, and is also known as polyglyceryl-4-oleate.

’ The amounts of emulsifier and coupling agent required are

dependent on the chemical nature of the additives, and can vary widely.

In the present formulation the base oil comprises 80 to 99.9 wt% of
the total formulation, preferably 95 to 99.6 wt%, with additives comprising the

balance.

Thickener, as used in the present invention, is indicated to constitute
part of the base oil. Thickener is used as needed to give the final product the
necessary viscosity. Thus, depending on the viscosity of the lubricating base oil,



O her commercial oils on the market were also tested in key performance
bench tests, with the following results. ldentity of QI Property
Approved for incidental food contact Kinematic Viscosity @40C, cSt

Vi scosity Index RBOT |ife (ASTM D2272), minutes Rust Performanced § M8faf0d
D665B) 4-Ball War (ASTM D4172), nm Emul sibility (ASTM D1401 @ 82C)
emulsion (M) @O0 mnutes enulsion {mM)jg@5 mnutes enmulsion (M) @10

m nutes enulsion (M) @30 mnutes ability to absorb agueous contam nants
nature of enulsion @10-30 mnutes G| CAGI CBGI CCOl CDA |

CEAer oshel lihy gﬁ{idﬂﬁbh@ﬂ ﬂfﬁ?&x%@@ﬁw@sermgwmmaemwm&wmm
100FM E100noyesyesyesyes2331711469793939897106| 228049555&73296‘2@ | f.ai | passp
asspass0: 7Qfp 116 tnclétuldTweight siickars e givera fingBbasezubhaving gﬁﬁlﬁ%iorpoor
fai rpoorfl ui dnonenonet hicknone 0 3 0 0 ~ 0 MAY 2003 -17 It can be seen

t hat none dinaltvascosMypetitor oils sinultaneously neet all of the criteria
for dempnstrating good wear, rust and oxidation performance, as well as the
ability to absorb aqueous contam nants and forma fluid emul sion; and al so
be approved for inci C &g,gg AnrdinicRm ok Aants] PRoshiteaintiodxidantyi ng
the type of anti oxi@gﬁéﬂg%ﬁe??ua ’'ng a netal pggtssl’ i\;atgoﬁ;mt_o t he

f or mul at i onyP4RFtAdes théreveedn behdded torthé forsmHbationlie an @mount in the @egepfe | is
conpared against O 1 B from Exanple 1, and also againgt, Ol, D which is
simlar to 605 té\Shw% preferablydha teRfswi%ghased avthecotal formulation o,

(N, N-di octyl am no nmethyl 1,2,4 benzo triazole); and G| E which is simlar
to Gl A but substitutes Irganox L115, a sulfur containing phenolic

tioxidant, for | | . ng S
2 2003 The 1 esul POL vear AR, Pafbf A 1R TOGlatoR ivencianoint n

" the range of 0.02 to 2.5 wt%, preferably 0.1 to 1.0 wt%, based on the total

formulation.

Antl rust agents can be added to the formulation in an amount in the
range of 0.01 to 1.0 wt%, preferably 0.05 to 0.40 wt%, based on the total
formulation, provided the anti rust agent is not also of the proper chemistry to

function as an emulsifying agent. If the anti rust agent is non ionic and can also
function as an emulsifying agent (e.g., the anti rust agent is sorbitan mono oleate
(Span 80)) then the amount of such material used in toto in the formulation is
, governed by its function as an emulsifying agent and the amount of such
) material used is set by the amount of emulsifying agent which may be present in
the formulation, a maximum total amount of 1.0 wit%, as further discussed

below.

In order for the formulation to be resistant to the formation of sludge
at surface temperatures of about 200°F and higher, preferably about 220°F and
higher, most preferably about 240°F and higher, it has been discovered that the
amount of coupling agent used or the combined amount of emulsifier and
coupling agent used must be carefully controlled. At very low levels of coupling

agent or of the total emulsifier/coupling agent mixture, the oil will have very



G 1 B Conponents ,(mass %) USP Wiite G| 6SO | ndopol H-300 Rhodorsil 47V
500 Si Fluid Irganox L 109 Irganox L 115 Irganet 39 Irgal ube 349 Span 80
Wtconol 14F G| A 90.298 90.178 9.09. 00. 0020. 0020. 50. 50. 20. 2- = 83.\8@-}0@. 1
Test RBOT (ASTM D2272), mnutes 205 Exanple 4 182 G| D QI E é . 098 90. 178
9. 09. 00..0020. 0020. 5- _--0.50.08--0.2~ 0.20.020.020.10.1 263 195 Different
food grade oil fornulations containing_ Yra_ri ous |l evels of Span 80 enulsifier
and/ or Wtconol 14F coupling agent were eval uated for emul sion quality.
Formul ati ons containing either the Span 80 or Wtconol 14F al one forned

t hi ck emul gi_qn / ' ahd ' ito f3Emra thidkes. A
formul ati oﬁ“ﬁﬁ??ﬁégﬂ%?ﬁé@y%%‘%ﬁ@p e{é%lgﬁpggﬁgﬁlg t\E/)\i’t conol 14F (for
total of 4 ggl g&uéﬁMQOOB&d&hi@m;a wtiin die désimablelegiomof sopentration wheoe

MAY

m nut es. - 19 Formulations with |esser bhut ;ﬂual unts of
Span 80 and Mbderately stable emulsien/dispersion isiformed khe gpmbined amopet o4yt di d not

O e e oot R ve? el nE R gL 1
a1 al Ty st o) noGoE BB ebpal S 7P ot Bt AR Tomfation) Brcferao 0, 31
separation in tag, 3% WAYSEnk ¢S5kl forifulftfon, More preferably no more than 0.40 :
wi% of the total formulation, most preferably about 0.08 to 0.25 wt% of the total
formulation. In general, equal amounts of emulsifier and coupling agent can be
used, but it is preferred that the amount of emulsifier used be less than the

’ amount of coupling agent used in the mixture of emulsifier and coupling agent.

The amount of emulsifier additive used generally ranges from about
0.005 to 1.0 wt%, preferably about 0.01 to 0.10 wt%, more preferably about 0.01
{0 0.05 Wt% of the total formulation, while the amount of coupling agent used in
the combination generally ranges from about 0.03 to 1.5 wt%, preferably about
0.07 to 0.30 wt% of the total formulation, more preferably about 0.1 to 0.2 wt%
of the total formulation. When used alone the amount of coupling agent used is

less than 0.2 wt%, preferably 0.01 to 0.175 wt%, more preferably about 0.05 to
0.15 wt%.

The present formulation has particular utility for use in can seamer
equipment, such equipment being used to seal the lid on aluminum, steel or tin
plate cans containing such products as soda, beer, fruit and vegetable juices and
drinks, as well as processed raw fruits and vegetables in their packing liquid.

An important feature of the invention is the ability of the oil to
incorporate low to moderate levels, e.g., up to about 35%, of aqueous
contaminants, such as the beverages or packing liquid. In this way the

contaminants will be removed from the lubrication system of the machinery by



The test results are summarized in the table bel ow. m of Enul sion

i nmodi fied D 1401 Test Enul si onSanpl e W %N ~/ oAfter Settling Tines AY 2003
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~ytoje Z .
ytone 2 cal padcahahat R4l fabh2p%k Sk U] G oeFFabaHigRiraalical cal ¢

! even 240°F and higher, place an extreme operational burden on the lubricating

oil used. .

In lubricating oils intended for use in such harsh environments the
oil and all other ingredients must be chosen so as to resist both evaporation and

deterioration under the conditions of operation.

Oils which in the past had been useful in slower machines operating
at lower equipment surface temperatures proved incapable of satisfactorily

functioning in the newer high speed machines.

EXAMPLES
Example 1
Three oils were prepared and evaluated for oxidation life (ASTM

D2272, RBOT), rust performance (ASTM D665B), wear (ASTM D4172 four-
ball wear test) and emulsibility (modified ASTM D1401).

Oil A, the oil of the present invention, had the following composi-

tional make-up:
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0il C is also similar to Oil A but contains 2 wt% Span 80 emulsifier

and 2 W% Witconol 14F coupling agent, and is an example of a commercial oil

which was used successfully in lower speed/lower temperature machinery.

The performance of these oils are reported as follows:
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stirred in the modified ASTM D1401 test, but when no emulsifier or coupling

~  agent additives were present (Oil B), oil/beverage separation occurred rapidly
upon standing. This is not desirable in so far that if the emulsion breaks down
immediately, the aqueous contaminants will settle and not be swept from the
lube system. The preferred behavior criterion in this test is that the oil stays
emulsified for at least 10 minutes after stirring is complete, but substantially
o separates upon standing for between 10 and 30 minutes. In addition, the nature
) J of the emulsion formed should be fluid, not thick and immobile, so that it would
be readily swept from the lube system. In the invention formulation (Oil A)a
significant amount of emulsion remained after 10 minutes, indicating that it had
good capacity for absorbing aqueous contaminants; and it remained fluid for
longer than 30 minutes. The oil with the highest treat levels of emulsifying
additives (Oil C) showed little tendency to separate, even after 30 minutes, and
this oil formed a thick immobile emulsion in the test, which would indicate that
it would not be readily swept from a lube system. This is believed to be the
reason that a high speed can seamer machine in actual operation, using an oil
similar to Oil C, formed oxidized sludge derived from the thick, immobile

emulsion.

Example 2

Other commercial oils on the market were also tested in key

performance bench tests, with the following results.
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It can be seen that none of the competitor oils simultaneously meet
all of the criteria for demonstrating good wear, rust and oxidation performance,
~  as well as the ability to absorb aqueous contaminants and form a fluid emulsion;

and also be approved for incidental food contact.

Example 3

The effect of varying the type of anti oxidant and of adding a metal

passivator to the formulation was also investigated.

In this Example, Oil A from Example 1 is compared against Oil B
from Example 1, and also against Oil D which is similar to Oil A but further
contains Irgamet 39 metal passivator (N,N-dioctyl amino methyl 1,2,4 benzo
triazole); and Oil E which is similar to Oil A but substitutes Irganox L115, a
sulfur containing phenolic antioxidant, for Irganox L109 (a standard phenolic

anti oxidant).
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The results are presented below:

h Qil B Oil A 0ilD OilE
Components (mass %)
USP White Oil 650 90.298 90.178 90.098 90.178
Indopol H-300 9.0 9.0 9.0 9.0
Rhodorsil 47V 500 Si Fluid 0.002 0.002 0.002 0.002
| Irganox L109 0.5 0.5 05 0 -
) Irganox L115 - - - 0.5
Irgamet 39 - - 0.08 -
Irgalube 349 0.2 0.2 0.2 0.2
Span 80 - 0.02 0.02 0.02
Witconol 14F -- 0.1 0.1 0.1
Test
RBOT (ASTM D2272), minutes 205 182 263 195

Example 4

Different food grade oil formulations containing various levels of

Span 80 emulsifier and/or Witconol 14F coupling agent were evaluated for

emulsion quality. Formulations containing either the Span 80 or Witconol 14F

alone formed thick emulsions and/or emulsions which did not separate in 30

minutes.

A formulation which contained 2 wt% of each of Span 80 and
Witconol 14F (for total of 4 wt%) formed a thick emulsion which did not

separate in 30 minutes.
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