- -.1012e3e~ypX~vIJIKTLR>M W6 XTpXR_ .w', ; 0 MAY 70D7 BACKGROUND OF THE

| NVENTI ON FI ELD OF THE I NVENTION  This invention r to lubricants

suitable for use in food process ing nmachi nerﬁ“mgwwﬁm@ﬁ@% a food grade
* lubricating base oil and a conbi nation of foo ives 'Zlm)act
good resistance to wear, oxidation and rust and two@shi bi t ir'rp[l]
resistance to sludging in service whité-retaining the ability to enulsify
and/ or di sperse aqueous and ot her contam nants. DESCRI PTI ON OF THE RELATED
ART Food Bade | ubricant systens for use in food processing nmachinery such
- as can seﬂw, grinders, heaters, ovens, nixers,

etc., have Tong been known and formnul ated. USP 4, 753, 742 descri bes a food
gr ade Iubﬁmm%grade m ner alyypigh oto 90% | ecithin
as well a ive enul si fyllm‘amm mm d vegetable oils.
USP 4,506, 533 describes a nmethod for drawi ng and roning al um num
contakners and a lubricant for use in the net hog f[@ﬁe | ub i%ant ﬁsca%[rpri si ng
unemul si fi ed peanufThis inventidrorelates taxlubrisaiscsuifaple 10T use W0 IROTRHTOREST |

pol yhydric al cohols, e.g., ,sorbjtol tri.o]eate. 4 Gesifon bes a
met hod f odng maﬁu@%ﬂ@%ﬂngéxpﬁgwlﬂb?ﬁw Hﬁ%ré‘%:glh a?éﬁ‘é’, St rrlig

e ol of QA Ak 854 SRR MoreSRBihcR o Y, Suididen aidaloand 3 0

MAY 2003 S a concentrate useful for preparing

oi | -i nwat .Si i 16SB6dding i savivivg while retamingythecabilitystoand
non-f er roﬁé eﬁ@%ﬂéﬁéﬂ@é’kﬁ??éﬁﬁgﬁ% 90 v&l?/gcar boxylic acid ester fromthe
group consinhilsify anfl/cfidigrirse apiedas hnd dther sontasAsantso wt % of the carboxylic
acid groups esterified with C4-C30 nonohydric al cohols and Cg- C22 nono
carboxylic acid ester of a polyhydric alcohol, 0.5-30 wt% water-in-oil
enul si fying_ag At 06, BGh Aqeremul sifier, 0.5-2 w % phosphate
corr osi on 2RAANESILIIG iy orr osi on i nhibitor and 0-10 Wt %
thi ckener. USP 5, 102,567 describes a food grade lubricating oil which
provi des superior oxidation, thermal and hydrolytic stabilit operties
and conprises a foqhdd @dde lubridantsystemsfor useso food procgsting tion of

anti oxidants conprising a m xture of fqod grad nol i c i ants and
f ood gr adesuzhi asi canzeamepggapment, @&Wqﬁzq tsom‘i?ﬁpﬁ%ﬂ??{ ’ %‘?ééltgélr??%%]ﬁ’ an
effective anmoynt of |ess than ab % O her additives which nmay be
present in¥fu VFE@&&%W@&X@?"@%&%W%, anti rust additives. Rust

i nhibitors can be of the ionic or nonionic type. lonic types include

phosphoric acid ester conmpounds with am nes. Non-ionic types igcl de fatty
aci ds and their est@ggsp 4 7531842 Hesoriteslayhod gradedubosantcoRpung q"?{ijjl ene

glycols or ethers fromfatty al cohols, .sorbitan and.sorbi rs

al koxy! at egradietrhingrad \gileand b% t9S0% legithin 3 W %%Em%g%&%% aS%&?cant
conpri sing pol yal.phaol efi n.bas i | .and 2-4 wt % pol ybut ene tackifiers.
DESCRI PTI C8in IEFEGP Wﬁﬁeﬁq@gfﬁr%g‘ent invention is directed to a food
grade lubricating conmposition exhibiting resistance to rust, oxidation and

wear and an enhanced resistance to sludge formation at netal, surface
t ehperat ures of abouSP24)666,508 des@iliesxuethiodFor drawiggand MRS abl y about

220F and hi gher, nost preferably about 240F and higher. .The food grade
| ubri cat i nglunmimposcontamersoaqst @ debyican r&seaﬂ%%meé}%‘ﬁ%kk‘@%&?ﬁﬁe

| ubricating base,oil an 1 nor f t dfVAfphatienpri si ng
t hi ckener s COBMPIISIMERAR %%%Pfgﬁ%gmoglcghg%$lg¥&ﬁ%§%ﬁf%d)e aﬁ)t ia oxi dant s,

optionally netal | ag(gpb' oV GfolestBl | Wear additives, anti rust
addi tives Qﬁﬁ'@d{@f}%ﬁéﬁlnogg’gg%h used at a concentration of less than 0.2 W%
or a mxture of emulsifiers and coupling agents, wherein die mxture of

emul sifiers and coupling agents is present in_an anpunt of up to. ut no
nmore than about 2.5URR4,445,813 descnﬁesamethod forr}‘ormmg seamless con?alﬁpﬁ

using a lubricant consisting essentially of a fatty acid ester of a mono or poly-

hydric alcohol.




-DETAI LED DESCRI PTION OF THE I NVENTION In the present invention the food
grade base oil is the major conponent. The food grade |ubricating oil base
stock may be selected from 10 to 5000 cSt at 40C food grade natural or
synthetic base stock oil, preferably 30 to 300 cSt at 40C foodS@@Mﬂdm3
natural or synthetic oil and m xtures thereof. Natural oil base stock oi

is identified as white oil, a colorlesg; trans parent liquid mxture of n-,
i so- and cycl o-paraffns, possibly containing a |low | evel of non-toxic
mono-aromatics. The white oil is produced by the iglillath E Qﬁ hi gher

boi | i ng petrol eum Usa*c4,r/6a,§54\des¢an5iat¢(mceb%mq~$§g’d P’hP‘E‘Pﬁvg LMY hi gher

t han 300C, which fraction is extracted to renp Rirduie
ar onat i cswatenemelgionslibrggnts B¢ @ it dFVIRS %W@h&;f@ﬁ&r“sgir’]‘ aArfilntrogen

conpounds and, ol efi ns. t . 4 mtheigroWRtonsisting of

sul furic 4§ ?@Mﬁ"&g&%&g&ccm%?ghd %Hégrsbon fg'lfrl‘fq?'aateiai(cf)_n,d etc. The
pr oduet i on.of . Whi: s J b wippshthiercat ictacid grbupsegtesifiedpth oved
for inci dgmogasfmdgsh%h e?(t:?eaﬁder the U S. Code_ of [eder.al Re?ul atli_ons, 21
CFR 172. 88-C303n6ndkyark0&l8ohals spdGyeCpg mronsecaybexylic acidiestsr o1 A RO e

i ncl ude food grade pol yal pha ol efins and stocks useful hickfneﬁs,

as
i ncl udi ng i 3EHE1Y0 536 wiliowylerimodemylsifyisgrageahs4 Wro BRREY SR gh
viscosity polymers as approved in 21 CFR,l 78,3570 2 2.882. The
f ood gr adeobamulsifiersR.52 b §b@5mtqwll‘lﬁ®°w’%‘3b QTe?’(ref' éﬂhgg&é% 99 wt %
nost preferably 89 ta 95 %, Qf Jubricating oil base stock used. As
st at ed ab@@é{ost%mbé@@rsafr&q{olw}l’]ﬁwlfﬁf‘gr'a quantity of food grade
t hi ckener, including polyisobutyl enes, pol ybutenes, polyethyl enes and ot her
food grade high viscosity polyners, and mxtures thereof as approyed in 21
CFR 178.3570 and 21y$FR 1002568BdescRbpen foodgrade thbricatpig oihwhish PROVi#esch t he
| ubricant wll be put and the lubricant viscQsiiy re uii{!@d th se%gount of
t hi ckener sagdsidr bridatienpthesmaland b)édrpwccﬁtablbahpwﬁ&g”f LR Wt %

referably 1 to 20 wt% .nost, preferablyw 5 to .11, 9 fignal
1I‘O ormul ati )c/ihpd,m’éﬁlq lmoagaspéld%éeﬁwﬁﬂélﬁ 3 %orggléénéfrlaéggh ﬁ?g‘??zglgst Fér?gl.)oi s are
descri bed .in gener ! ],25‘39,- ; ifoed et dmméc sutbst ances
and mteri%gg%&maffqo@g?ﬁﬁ)&%&o es%?id%lztgsaiﬂﬁ 21 g 172. thOd gr ade
anti oxi da(%gaaﬁﬁcéd&ﬁaftp@ﬂdﬁﬁﬁﬁhinpbmehﬁ in, anceffertive amennoddessithan ant i
u

oxi dant s. i'tabl e phenolic anti oxidants include f og grgge gtag‘ﬁi cally

hi nder ed pitssin!1s0 anth. t Otluepradduives Whldu%cbe@ﬂﬁﬁ}td%&“ g d0od Badg g, oi ¢
acid esters and_dithioesters,, and hindeted, bi - -

4-t hi ol be nwgatatkﬁﬂue%ﬁ&“di“ﬁttﬂ@?‘é\ﬁ‘?sd)ﬂl‘éﬁ? @Pgﬁé&eé“?'e%&méé@e%&? 208 -s
Non- i miting.exanples. of QFD@%; i ferZootpsbunide mittbayesphenol |,
2,6, di-teﬁ"?“‘bﬁfﬂﬁ Iﬁ%crtggg?,ﬁ{cg‘,k - |-?§§?ég§9%p-rcres%h|ufl 2-tert butyl 6-tert
anyl p-creg@h.ioBid typas aeklhdeifaveyyacids ammhheirfiisiers fermed-Gomprlybyddd hi nder ed
phenol anti oxidant which is

approved for i ncidental, f.ood . O her
hi nder ed phleohbls orrmlyalisylena ghyaois; o5 ethess Sopp faftyRIC oIS, %’Jﬁ@?ﬁ gﬁi&enm ),
4, 4" di met hyl ene bas (2,6 dj-tert.b | phenql), 4,4'-trinmethyl ene bas
(2. 6-di tes@rbat#wesm%%B‘P?‘}’iaﬁ‘?‘ﬁwlﬂ‘rm?ﬂ@?’z@gg'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 bas (2 tent butyl 6-isopropyl phenol), 4,4"thio bas (2
met hyl - 6-tent butyl yyipesiqk) 204-delstibies lubrichnt comprising ipolyalphasieli dr oxy
ani sol e, butyl ated hydroxy phenetol e, butylated hydroqui none. Suitable
ani ni ¢ ant pagxodand2-# witbbigelybotenedackifiersde, oi|l sol ubl e aromatic ami ne
anti oxidants generally represented by phenyl naphthyl am nes, alkyl ated
phenyl napht hyl am ne, diphenyl am nes, alkylated di phenyl am nes and

N, N -di al k 1.en i ' i s of suitable aronmatic am ne anti
oxi dants i M@iﬁﬂ -L:J“@i: ﬂ?gﬁ@‘{. %eam' ne, N-p-methyl phenyl-al pha

napht hyl am ne and di sec butyl Bi phenyl am ne, di isobornyl Bi phenyl am ne,
di octyl Biphenyl am ne, butyl octyl Biphenyl am ne, etc, Phosphates
include tri-aryl phahelresent isventionds direeted 20 a-fopd gasde Whrigatdheny | )
phosphate which is approved for incidental .food contact. gggeem“ any

f ood grade congpusitian extibiting Es1SENEE Hh AL, datiofy ARG Mear AR used. Food

grade anti wear and l|uhricity enhancing addit.i i 1 gt ol |
sol ubl e sulrﬁﬂﬁtaaﬁ@ﬁ%ﬁl“gﬁﬁgﬁﬂ&?w dﬂ?@?ﬂpﬁbceﬁﬁ%ﬁiﬁf%ﬁkskdrﬁmqugﬁ ef fective

anti wear materials, and fatty acids and their ester, am ne and ot her




-3 0 I ~AY 2003 -6 derivatives which are known to reduce friction. Thus,

sul fur and/ or phosphorus containing materials such as triphenyl

phosphor ot hi onate, allryl phenyl phosphoric acid esters and their am ne
‘derivatives, zinc di alkyl dithiophosphate, zinc di thiocarbamat§ N1
di t hi ocarbamate and net hyl ene bis dithio carbamate, with incidental food
contact approval, would be useful anti3wear additives. Saturated and
unsaturated fatty acids, and other nono- and dicarboxylic acids, and their
am des and amine salts, are comonly used as |ubricit @@PE@% addi tives.
Derivati Vﬁ:}v,h@f, Jﬁh‘fé’i‘a tabousR20%F endhhigher; ekt preferably néo rmed with
mono- hydri ¢ and pol y-hydric al cohols, and.al so reaction '&'%ﬂUﬁﬁtSo i th

sul fur. Fhighegr Ttie foed gradedubrioating CIMPOABAR COPRISES & i Ves may be used,

and are advant ageous .si nce theis eSence | i : t her
i nproves fond graggilabmeating Fé’ﬂ‘aﬂ@{aﬁ‘ mé%“e?fh@‘é‘%‘@ﬁ%%‘?%%%ﬁSTM D2272)

test...Such materials .i ncl ude.. i gig i€ ah@or phbsphite amtdol es,
pyr azol es COMPIgHE ‘élfe“FFﬁ’ ggglfte;%?m{?trg’i szg\toglsc’, enzotri a?gl epsjt?1 ‘thi adi azol es,

di t hi opho i bictaasdavaior addaivesedrti weavadditves, eh@irastor s and
or gani ¢ ai’@%?‘?%f?ﬁ%f‘g@’mm P NG, al kyl@&eri@%izq\;fw

N- met hy| agijaRivies iapd @ csuphing agentzasediat 2slopsentpatily laigto o 8i 2,

2,5-di nercapto-1, 3, 4-thi adi azol e derivatives, . . ;

NN - di Sabinpiredemulsifiens sahaeunlig $entm Whsreindhe mixturg of gmulsifiess
passi vator additj.ve for this IDOSE ' IStoYouPHE tndrethamebeistnt al  f ood
cont act, a8 I@@Rhﬂg aﬁgmﬁd'ﬂﬂfeégwe%\ %X@t?gdggeci alty Chemicals. Food grade
rust inhi ?&l@;}% additives include various ionic and nonionic surface active
agents. | oni fiti -rust additives include phosphoric acid, nono- and

di - hexyl esters, conpounds with tetranmethyl nonyl amnes and C 10 to C 1 g

al kyl amnes, and also C 1-C 1 p al kyl ate hat es and phosphites.

I'r gal ube FIBTAIDREINDES EN ive (available from G ba
Speci alty Chem cals), which also exhibits anti-wear performance, and is 3
0 MAY 2Q03 approved for incidental food contact, is a typical useful

exanpl e of such a | QenGbRER food-dradd baserdil isrthe majoi ti ves
i ncl ude food gradeﬁgﬁéyﬂasg}]g@ alrlld their esgtrers. Thus, esters of sorbitan,

gl ycerol, Wndml yhydric al cohols or pol yal kyl ene gl ycols may be used.
Food grade esters fi omfatty aicohols al koxylated with al kyl ene oxi des, or
sorbitan al koxylated with al kyl ene oxi des, or sorbitan ester al koxyl ated

wi th al kyl ene oxideg, ape additiqgnal .usef 0K b¥akleettd fiiém Mpto ves of
succinic acid or su'f:}é"r iﬂ%da%rﬁﬂf/hfq?rbcé’uﬂgg)&%ﬁgéy relga'i on wiéfh a]i)?tt aci ds
and or am [ & Ao He Aftukal oy Sin@eédt bavestockEwilypteferably 30#0 i oni ¢
anti rust 5;@3? f’?\ésﬂl g,gﬁoéggrgoer bitan m)%g- ol eate, et hoxyltﬁt ed .veget abl e
oil, et hox%’d)@ESfjatf £0°0 food grade antuoalydraysthetigtail and RSHYIEs, F?fp'f'y gl yceri de
esters, polyoxy ethyl ene sorbitan nono-ol eate, pol yoxyethyl ene sorbitan,

gl ycerol nono ol eate, glycerol di oleate, glycerol nono stearate, glycerol
di stearate. Span 80 (sorbitan 0-gl. - | 6l a E610rlesy) bangnt i
rust additive approb'éé“?{)‘i’ﬁ&’ﬁﬁfdﬁg&éag%ﬁeg%]ﬂ\%/ﬁiagrﬁllﬁ? al’so usef ul hg; an

enul sifier in ?%ﬁﬂ} Ny Atan@rbycld partaling, ipossibly cdnitaininigsa {B¥cr i bed
bel ow. In PW&“&B@%&\ |nveezr)1ft9f|i6n, a n(rabgessgry corrplpgnent IS &ecd?gtﬁuu% agent

used at a f&@?%ﬂhbﬂltbﬁl& mbno-asmmaticsn Hiowhite ofl ipyeduced by
emul sifierlco

upl i ng agent system A wi de_ r.ange,of. oil -.sol ubl eni eRiic. .and
non-ioni c ﬁﬁh'ghwbsilmgapm@lbumtﬁr@m@saﬂthd@t@iﬁpg% &anB“’?Qt’ug‘Fé}ﬁeg'
agents, with the actual K sel ecti.on of sui i feird bpased on
t he naturethﬁ‘n3%°Q)’iwh1&h§"%qq8ndﬁm‘gﬁ‘ftﬁ§ﬁ ggbg\’%@tog{n%lﬁil???ed orHc?iﬁscpersed.

These ot her, mateti al & . ilphCadd/Rigogeh chinpoudds andl sol i ds
whi ch corrpé@@’af‘ﬁé’ q@@#&bﬁ?ﬁ%&@%{ﬂgt@ég@e bei nigﬁg)rgocgstsl?g, asnd i ncl ude, but

are not |i 'Fldéiﬁ‘fg tPreafHOR May hRbSnclade parifieatide usinganifucicacid LAVsiRi ti ves
such as food processing aids, flavor nodifiers and preseév iVﬁS. Ann
chemical adgijii deealdipdtidieby aarboalfillatiompitebThe pyedughion olcoWhite QHE 1S Wid i s
able to reduce the interfacjal tension between the .t | i 0yl es, is
parti cul ar [kpown-inOthgsavt, 204 sheygareAppPreys Oaéﬂ%ﬁe@ﬁﬁf°§’¥*?‘i°é‘w§§§ U ﬁ%ng
emul si ons nay. he of either, §he terasi j il-in-water type. In
appl yi ng t Hé Fé’é‘@rﬂfefllqw&ﬂt]{"&w% Saat, ousll'%?grgi als will generally be
contam nants, and therefore | ess abundant than the oil, so that
water-in-oil enmulsions will nost likely result. In addition, a coupling
agent is enployed to further disperse hydrophilic and ot her contam nant
materials by chem cally associating or coupling themto the |ubricating
oil. In this way the invention provides a nmeans of renoving the

contam nants fromthe food equi pnent by di spersing themin the oil, and

o b o S r




.-Anti rust agents can be added to the fornulation in an anount in the range
of 0.01 to 1.0 % preferably 0.05 to 0.40 wt% based on the total

formul ation, provided the anti rust agent is not also of the pr%g &W 0
“‘chemi stry to function as an enul sifying agent. If the anti rust @ ¥ Q%
non ionic and can al so function as an enul sifying agent (e.g., the anti

- rust agent is sorbitan nono ol eate (Sp&n 80)) then the amount of such
material used in toto in the formulation is governed by its function as an
emul sifying agent and. the anobunt of such material used is set by the anmount
of emul sifying agent which nmay be present in the fornmulation, a maxi num

t ot al t f 1.0 wt % f t di . .h

ormul afion to be’ Sybihetishase SloEhS SHIADTEIT e SREAY fodd gfide ;"f‘%‘éfé‘"‘ ©

t t f t, 200k i ) : ke fdasgher ,

ooy et ey SPk R IRES; it RifE Bolyiscthetend PolrCInsaRer

amount. of Cﬁ&‘kﬁg @Qﬁ'&mﬂ%ﬁgh%scbmy polymdieds appraved o 2310l R {78635 78nd
sea ‘must be ca

coupl i ng apé’ refull’'y controlled. At very |low |levels of
coupl i ng aggm eFRof72.882total enul sifier/coupling agent nixture, the oil
w || have very ~ ~ My Q03 -1 little tendency to emulsify, while at
very high levels it will tend to forma thick gel structure. In order to

stay within the desirapl ég&g&é 8$%gt%%%ﬁ€%£&tgm WA)‘?‘ referbdy 80y stabl e
I ;

enul si on/ di sper si ord hestoo anount  of enul si fil?nrnegdnd

coupling a pe | el A% BEtHeAuBHLEAingoil basastoa . of no
nore than @%M’g‘#%ﬁk%@%g‘?ﬁg formul ati on, preferably no nore tha-~i
1.1 wt%of the total fornulation, nore preferably no nore than 0.40 wt % of

the total formulation, nost preferably about 0.08 to O. % t ot al
formul ation. I'n genks siateceahmie, thedense stask ragy maludes qgﬂitﬁé{\c%.pf) ?Irilé%geent can

be used, but it is preferred,that .the anoun Uil ddodbdss

than the athickemenfinelydmg PRIV leﬂéeédpﬁr’igf". “é‘%ﬁﬁ%‘gﬂg egeﬁhﬁk?g&{{re? and

coupl i ng agent .,.The. anpun i i ifebf Qs wppebvednardl anges
Trsdlieh SiEont,pol sl it dReresfBe epp

from about y about 0.01 to 0.10 wt9%_ nore
preferably 1?@%?‘70%9&1@1@- 158826 Dépériténg oh she applinatienitohighithe ¢ he
anmount of coupling agent used in the conbination, g‘ggﬁral l%lPESﬁgS?k{“reFm
about 0. 03| jutichnbwill e put ahd thélubrisaatuvisepsaty reguicq AR ot a
formul ation, nore preferably .abo 0.1 to.0. 2 9 &GhBly f & nul ati on.
Wien used atiderbta the base lsnang ?W&nﬁﬁgﬁfn(&?{é?ﬁg‘o}l{" % han 0.2 W %
preferably Q. 0l to 0. 17 2 ehatabor thithindl forfiblation0. 15 wt % The
present for Pi@ﬂswg?%g‘?lﬁsc{tﬁ)gf%’li)?ty for use in can seaner equi prent,
such equi pnent being used to seal the Iid on alum num steel or tin plate

cans containing such products as soda, beer, fruit and vegetablie jii.ges and
drinks, as well as wmmmhhﬁmmm%%@%k%hﬂ% gr?glsf?g?rdg?)dar%qgiang

liquid. An inportant featur f.the,i hventy | Seal bbd tdrfi@s oi | to
i ncor por at éngenerabimah &85} ﬁi‘-@éz{’ and glsg @ch@@ttgg%eb%ﬁg ﬁggéggiﬁc@ ﬁi:'fttqueous
contanvnants,. suc the yng liquid. In this way the
cont ani nant@%ﬁdﬂIlgﬂ@e&%‘gegxﬁpé%ﬁf%ﬁg%g%bati on system of the machinery
by 3 p MAY 2003 - 12 the flow of the lubricating oil, and also the
contam nants will be released fromthe tube oil in a.rel f\tivel cszﬂﬁft
period of time (on Fowddiradd asth oxidantstineludgrfped gradephsnelty r'ecycl ed.
These features are achi eved through the use of the novel

ermul si fi er/pimsphitmgnu@e&rdm%ﬁ/st em whi ch provi des enhanced solubility and/or
di spersion of the contam nants while the lubricating oil is in notion.
Modern, high operating tenperature nmachi nes operating at a can_ throughput
rate of 1000 to 200%@%4 gi.éﬁm Aftoidae inclube feodgradpnssenically f ace
tenperatures can reac OF and hi gher, usual |y 220F an%igher.and even
240F and hig; ﬁéred%ﬁﬁﬁlm&ﬂﬁw;ﬁrmahphnni(e'reﬂ\ﬁ-lhyﬂmw%ﬁ' 0iG 248 ng oi |

used. In lubricati'ng oils intended far, .u in such (.S i t he
oi | and al | eqérfseandi dithieestenss andvhindersd t&ﬁz‘g'@b{ a@&%’@gﬁégﬁb%ﬁ&%a
evaporation and deterjorati on under the conditions of operation. O ls which
in the past dithio ase@alkeleng esieFs-s| ower nmachi nes operating at | ower equi pnent
surface tenperatures proved incapable of satisfactorily functioning in the
newer hi gh speed nmachi nes. EXAMPLES Exanple 1 Three oils were prepared and
eval uated for oxidation life (ASTM D2272, RBOT), rust performance (ASTM
D665B), wear (ASTM D4172 fow ball wear test) and emulsibility (nodified
ASTM DI 401). Ol A, the oil of the present invention, had the foll ow ng
conposi tional make-up: 3 0 MAY 2003 W %Conponent |dentity90.168USP Wite
Q| 6509. 0l ndopol H 3000. 002Rhodorsil 47V SO0 Si 0.5l rganox L 1090. 2l rgal ube
3490. 1IWt conol114F0. 02Span 80 -13 Conponent Tvne

-




. Severely hydrotreated petroleumb [ [ [
( _ ase oil Poly-isobutyien
Pol ynet hyl si | oxane antifoam additive Phenoli %:/ ant i oxiydan'ta Am n

”2%: \évle?lr eadg ][ ive Polyglycerol oleate coupling agent Sorbitan e@&@%ﬂﬂgig
r Bis simlar to Gl A, but contains no Span 80 emulsifier or

Wtconol 14F coupling agent. Gl C I m ]
Is also simlar to Gl ADb nt ai
exoa/o Slpan f80 enul sifier and 2 wt% Wtcehel 14F coupling agent u;ngointsaiags ’
nple of a comercial oil which was used successfully in | ower

speed/ | ower tenperature machiner
y. The perfor nce
reported as fol |l owson-lifitiRYe2afsles oﬁuse%akghmo lll?({l‘« i,geds ?Cf?lbflg’lar N

: 30 bONp\}Ilvééll\Q,G’ql?hNate?t?H‘ui(bGpac:rtcsgi?g%g Ay EF‘?SPb &&Eﬂﬁl £eagU0 Nt Ut dUN
amyl p-cresol. Butylated hydroxy toluene, BHT is a commonly used hindered

phenol anti oxidant which is approved for incidental food contact. Other

hindered phenols include 4.4’methylene bis (2,6 di-tert-butyl phenol),

4,4’ dimethylene bis (2,6 di-tert butyl phenol), 4,4’-trimethylene bis (2,6-di tert

amyl phenol), 4,4’-trimethylene bis (2,6-di tert butyl phenol), 4, 4’ thio bis

phenols, such as 4,4’ -thio bis (2,6 di sec-butyl phenol), 4, 4’-thio bis (2 tert butyl-
6-isopropyl phenol), 4,4’thio bis (2 methyl-6-tert butyl-phenol); 4-alkoxy

phenols such as butylated hydroxy anisole, butylated hydroxy phenetole,

butylated hydroquinone.

Suitable aminic anti oxidants include the food grade, oil soluble
aromatic amine anti oxidants generally represented by phenyl naphthyl amines,
alkylated phenyl naphthyl amine, diphenyl amines, alkylated diphenyl amines

and N,N'-dialkyl phenylene diamines. Examples of suitable aromatic amine anti
oxidants include N-phenyl-alpha-naphthylamme, N-p-methyl phenyl-alpha
naphthylamine and di sec butyl diphenyl amine, di isobornyl diphenyl amine, di
octyl diphenyl amine, butyl octyl diphenyl amine, etc.

Phosphites include tri-aryl phosphates, such as tris (2,4-di-tert-butyl
phenyl) phosphite which is approved for incidental food contact.

Generally, any food grade phenolic, aminic or phosphite anti oxidant

can be used.

Food grade anti wear and lubricity enhancing additives can include
various oil soluble sulfur and/or phosphorus containing materials known to be

effective anti wear materials, and fatty acids and their ester, amine and other
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derivatives which are known to reduce friction. Thus, sulfur and/or phosphorus
containing materials such as triphenyl phosphorothionate, alkylphenyl
phosphoric acid esters and their amine derivatives, zinc di alkyl dithiophosphate,
zinc di thiocarbamate, amine dithiocarbamate and methylene bis dithio-
carbamate, with incidental food contact approval, would be useful anti wear
additives. Saturated and unsaturated fatty acids, and other mono- and di-
carboxylic acids, and their amides and amine salts, are commonly used as
lubricity enhancing additives. Derivatives of such materials are also used,
including esters formed with mono-hydric and poly-hydric alcohols, and also
reaction products with sulfur.

Food grade metal passivator and deactivator additives may be used,
and are advantageous 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‘-dlsahcyhdene-l,2-propaned1amme 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-
ionic surface active agents. Ionic anti-rust additives include phosphoric acid,
mono- and di-hexyl esters, compounds with tetramethyl nony! amines and C10

to Cyg alkyl amines, and also C1-Cjg 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
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be seen that all the oils enulsified readily when vigorously stiygedynthe
modi fied ASTM D 1401 test, but when no enul sifier or coupling agent
additives were present (Ol B), oil/beverage separation occurred rapidly
upon standing. This is not desirable tfhi-so far that if the emnul sion breaks
down i mredi ately, the aqueous contam nants will settle and not be swept
fromthe |ube system The preferred behavior criterionlin thiks test is that
the oi | Shayovedtbsinkidmtdldoodohtatis atypirlusssful xample of Yy i

conpl ete, t substantially separates upon standing for between 10 and 30
m nutes. pmtexdai ti on, the nature of the emul sion fornmed should be fluid,
not thick and inmmmobile, so that it would be readily swept fromthe Tube
system In the invention fornmulation (G 1 A) a significant anount of

emul si.on remai ned g.léégr%a:# m,{lmr}?g _anﬁ pektGAdithestineludé fodiagradodatty apaci ty

for absorbing aque am na and it remained fluid for.longer than

30 m nut e%cid-ggﬁd%k' Wisfels.t TRudiegtess bf sorbitan, glyetrol, othes g ¥h¥diitg additives
(Gl C showe itt\re tendency to separate f@ af.ter 30 g%ngﬁﬁtﬁs’ and this
oi | for medjehold ekpolyaikyldne glyoolsinay boused gfaﬁﬁﬁétﬁfﬁl@u I'Adi cat e that
it would not be readi|ly swept froma Tube sys l-Slatel] Withi éné 0 be

t he reasoral¢dimls alkoxylatesdhw @%ﬂeg%&ﬁ’éﬂés’rﬂc%m@ﬂ ?‘ligiéflagel?l ogﬁﬁfﬁn, usi ng
an oil simlar to Q.l C_for Lgl xidsiare ddditiomal weetulhi ck,
i mobi | e XY %ﬁ’SHW@t&HﬁS{eﬂfﬁ‘éqwgé%ggﬁn’%?%%goi s on the market ywere al so

tested in Loy figd." PaRBRS Befieaties!oTshboinid ddid oh sudaimibmmugﬁd.@?sfermgﬁy 0 M f
' reaction with fatty acids and or amines, are also useful anti-rust additives.
Examples of non ionic anti rust additives include sorbitan mono-oleate,
ethoxylated vegetable oil, ethoxylated fatty acids, ethoxylated fatty alcohols,
fatty glyceride esters, polyoxy ethylene sorbitan mono-oleate, polyoxyethylene
sorbitan, glycerol mono oleate, glycerol di oleate, glycerol mono stearate,
glycerol di stearate. Span 80 (sorbitan mono-oleate) is a typical non-ionic anti
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 is able to
reduce the interfacial tension between the two liquid phases, is particularly
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suitable as an emulsifier. Resulting emulsions may be of either the water-in-oil
or oil-in-water type. In applying the present invention the aqueous materials will
generally be contaminants, and therefore less abundant than the oil, so that
water-in-oil emulsions will most likely result. In addition, a coupling agent is
employed to further disperse hydrophilic and other contaminant materials by
chemically associating or coupling them to the lubricating oil. In this way the
invention provides a means of removing the contaminants from the food equip-
ment by dispersing them in the oil, and thus preventing damage to the food
processing equipment resulting 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. lonic emulsifiers include,
but are not limited to, organic and inorganic sulfonates, such as alkylammonium
and sodium nonylnaphthylene sulfonates; alkylammonijum 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, e.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 hydroxyalky! cellulose and carboxyvinyl polymers.
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i ncidental food contact. Exanple 3 The effect of varying the type of anti
oxi dant and of adding a netal passivator to the fornulation was al so

I nvestigated. 1n this Exanple, G| A fromExanple 1 i sbcor‘rjﬁ)ared %8' nst G|
B from Exanpl e 1, E}miphhg(ngelymcasﬂlaap hemigal cAMPEsitions PLeadly, SElarAo, -
further contains Irganmet 3
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agents are commonly based on polyhydric alcohols which are of higher
molecular weight and/or are less hydrophilic than corresponding emulsifiers, in
order to strengthen their association with less hydrophilic materials, such as fats.
Thus, in this text and the following claims it is to be understood that if both the
coupling agent and the emulsifier are polyhydric alcohols or derivatives thereof,
they are not both the same but are different polyhydric alcohols or derivatives
thereof, with the coupling agent being the polyhydric alcohol or derivative
thereof of higher molecular weight and/or less hydrophilic in nature. Similarly,
poly-glycerols are often more effective coupling agents than mono-glycerols,
their fatty acid ester derivatives are especially effective, and oleic acid ester
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 wi%, 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,
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Anti wear agents can be added to the formulation in an amount in
the range of 0.02 to 2.5 wt%, preferably 0.1to 1.0 wit%, based on the total

formulation.

Anti 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 1n

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
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little tendency to emulsify, while at very high levels it will tend to form a thick
gel structure. In order to stay within the desirable region of concentration where
a moderately stable emulsion/dispersion is formed, the combined amount of
emulsifier and coupling agent type additives added to the formulation is an
amount of no more than about 2.5 wt% of the total formulation, preferably no
more than 1.1 wt% of the total formulation, more preferably no more than 0.40
Wt% 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
to 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 0.1t0 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
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Oil A, the oil of the present invention, had the following composi-

tional make-up:
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0.1 Witconol 14F Polyglycerol oleate coupling agent
0.02 Span 80 Sorbitan mono-oleate emulsifier

il B is similar to Oil A, but contains no Span 80 emulsifier or

Witconol 14F coupling agent.

0il C is also similar to Oil A but contains 2 wt% Span 80 emulsifier

and 2 wt% 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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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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