FOOD GRADE LUBRI CANT COWPOSI TI ONS TECHNI CAL FI ELD
[001] The enbodi nents described herein relate to food
grade lubricant conpositions and in particular to

| ubri cant conpositions that exhibit inproved sl udge
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Administration (FDA) allows zero amounts of lubricant to come into contact with the
food. If the lubricant accidentally comes into contact with food, the batch must be
discarded. If the plant uses food-grade lubricants, which are nontoxic, odorless,
colorless and tasteless, the FDA limits lubrication contamination to 10 parts per
million.

[066] The Food Safety and Inspection Service {FSIS) is custodian of the official list
of authorized compounds for use in federally inspected plants. The official list states
that lubricants and other substances which are susceptible 1o incidental food contact
are considered indirect food additives under USDA regulations. Therefore, these
lubricants, classified as either H-1 or H-2, are required to be approved by the USDA

before being used in food processing plants. The most stringent classification, H-1, is
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containing a conventional wear reducing agent.

[009] In another embodiment, there is provided a method of operating machinery for
food processing. The method includes providing the machinery with a food grade
lubricant containing a major amount of food grade base 0il and a minor amount of an
additive composition and operating the machinery. The additive composition includes
one or more non-sludge promoting wear reducing agents. During operating of the

machinery on the lubricant, the lubricant composition may exhibit lower sludge
2




contai ning a conventional wear reducing agent. [0091
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diesters, food grade hydrogenated poly(alpha olefin) with an aipha olefin monomer of
not less than 6 carbon atoms, and a wide variety of vegetable oils. The base oil
should be substantially odorless, colorless, and tasteless and comply with the USDA
H-1 and/or H-2 specifications and requirements for use in food processing plants and
other applications.
16014] In one exemplary embodiment, the base oil may be a mineral oil such as a
technical grade white oil made from select lubricant base stocks. The food grade
mineral oil may also be a white mineral oil which meets the more stringent
requirements of the United States Pharmacopeia (USP) or a light mineral oil which

meets the more stringent requirements of the National Formulary {NF). These food
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the above compounds, with HX-1 approval, would be a suitable anti-wear additive.

[0019] A suitable neutralized alkyl phosphate ester component may include a
component containing a mixture of mono- and di-C4-Cg-alkyl phosphate esters and/or
polyphosphate esters that have been neutralized with a non-branched chain amine,
The non-branched chain amines may be selected from tetramethylnonylamines, Cy)-
C,4 alkylamines, and the like.

[0020] The food grade lubricant may contain from about 0.1 to about 0.5 of the anti-
wear additive based on a total weight of the lubricant composition. For a food grade

lubricant containing the triphenyl phosphorothiocate component and the neutralized
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phenols. Examples of such compounds include 2,6-bi-tert-butylphenol, 2,6-di-tert-
butyl-p-cresol, 2,6-di-tert-amyl-p-cresol, and 2-tert-buty!-6-tert-amyl-p-cresol.

~ [0025] A second group of hindered phenolic antioxidants is the hindered bisphenols.
Examples of these compounds include 4,4'-methylene bis(2,6-bi-tert-butylphenol),
4,4'-dimethylene bis(2,6-di-tert-butyl phenol), 4,4'-trimethylene bis(2,2-di-tert-amyl
phenol), and 4,4'-trimethylene bis(2,6-di-tert-butyl phenol).
[0026] Another group of hindered phenolic antioxidants is the hindered 4,4'-thio bis-
phenols. Examples of these compounds include 4,4'-thio bis(2,6-di-sec-butyl phenol),
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Q{nglztc % gy weight of the lubricating oil composition. A suitable amount of

alkylated diphenyl amine may range from about 0.05 to about 0.5 wt.% of the total
- weight of the lubricant composition. '

[0031] The [ubricant composition may typically contain only one antioxidant

additive, However, combinations of the foregoing antioxidant additives may also be

used. When a combination of antioxidant additives is used, the phenolic and aromatic

amine antioxidant components may range in ratio by weight from 20:1 to 1:20

although a suitable ratio ranges from 4:1 to 1:1.
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present in an anmount ranging fromabout 0.1 to about
0. 6% by weight of the food grade |ubricating oil
conmposition. Likew se, the food grade | ubricant
conposition may contain |ess than 1% by wei ght of the
phenol i ¢ antioxidant. [0029] Suitable food grade,

oi | -soluble aromati ¢ am ne anti oxi dants are napht hyl
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e.and is a foo ot her
RS 6 B Ge PlpRrere ARl eyl at ed.
b[lﬂﬂ&d]aﬂceeﬁoﬁib phtamulst dubrivetingl helditiadso wetiidhe lﬁeryl e s tire the
present.

[ b . . .of
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bout 0..05 t bout 5wt . 9% of
R eTRY AfaRs, DB AREN. dRs. BoRRREE atu! ey Baipge
Tioed |geade ietharstfrano fipiysildohols alkayytatpdivatl diky loendxides, @rsosbitan
oD It iMen B, b Srti R MG Lo FRRL DR b enc(ides
\ige¥s] aExcmnim mﬁtsu@ablmifocaln tiadx indedinnica duoki-risy dwbricatings sddljtives
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conponents
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'}m-rlea‘ﬂbx%%lswou_f@ﬁeiﬁﬁﬂlcﬁﬁml’{madﬂw\é"e' ght of ionic and
non-ioni ¢ surface_active. anti-rust additive necessary

t[gﬂq%gp {foodggadg @nti-Fystadditive may comprise less than about 1% by weight
of the food grade lubricating oil and may comprise from about 0.01 to about 0.3% by

weight of the food grade lubricating oil.
CORROSION INHIBITOR ADDITIVE
[0037] In some embodiments, corrosion inhibitors may constitute another class of
additives suitable for inclusion in the compositions described herein.  Such
compounds include food grade thiazoles, triazoles and thiadiazoles. Examples of
such compounds include benzotriazole, tolyltriazole, octyltriazole, decyltriazole,
dodecyltriazole, 2-mercapto benzothiazole, 2,5-dimercapto-1.3,4-thiadiazole, 2-
mercapto-3-hydrocarbylthio-1,3,4-thiadiazoles, 2-mercapto-5- hydrocarbyldithio-
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degree of rust resistance may be significantly | ess
than either anti-rust additive independently. [00331
lonic anti-rust lubricating additives which may be
used in the conpositions described herein may include
food grade phosphoric acid, nono and di hexyl ester
compounds with tetranmethyl nonyl am nes, and Cl0 to
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= additive. [00361 The food grade
40039 Sugiblafbdd giade pmw;valmn‘plnblsee betsse hdtdimieb outitahtn By(o-
' ting oil
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i q',,_a@plﬁlﬁrpsdggﬁ adilper, spch g &g bagg@ily Theuse of an additive concentrate

HEKeS AR Anape NYE oK v € &Hng)aﬁblﬁtydf abtbd8d B2 Ble€ Sombination of
2- mer.capt o- 5-, drocarb ithio-
ingredients when in l e form of an additive concentrate. Also, the use of a

concentrate reduces blending time and lessens the possibility of blending errors.

{0041] In the following Table 1, the formulations for conventional food grade
lubricant compositions (Samples 1-4) and for food grade lubricant compositions
according to exemplary embodiments described herein (Samples 5-8) are given.

Table 2 compares the results of testing the fluid compositions.
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PERSERVATI VE ADDI Tl VES [ 00391 Suitable food grade
preservatives include, buffatde 2 not Iinited to vitamn

El“ektcﬁes H;“UP"U' ot O Sample] Sﬁl‘n‘Péz IyShl’Hﬁ%:’zL Sample 4
ouul propy— P~ NydroRyr—benzZgate- g—attourt
LCMATTet >, P s L o
AT A0 Al A A VL AV .
JZG Scusffing Test: ght—oef—t-he—Food AN 1)’1 9 T2 pass
L4I al.[L \JL ul L' 1 TTC T 19 IIU.-I..HUUU T (J.\:l-U I UM VA . .
e} 0] |Additives| used in for atiin ?ﬁ%
gi %?gﬂmﬂu“&“g“mlted herei-n-fray—be—bl-eaded ir?o the
y or in vjrious spb-cohbindtio
(Ja rpm? r):élm Lenl b- Y %é
tlabl. o + A Wbl anda. .~ | af i-lr\r\
conponents concurrently using an additive concentrate
i.e., additives plus a diluent, such as the base
d t

. |
j use of ive concentrate,. takes ;.
oy % 0B 5o Hhedr ¢l SortiRRRIN bBkRuing FET discipsyre
¢Ravigileschi-4)qmooded relatyvedadioe'rullsigv\helﬂt5|qﬁ lgshithah &F mgOifo0 amls in the
ke‘éFﬁ?&Qg%H\tﬁrc{?ﬁ?mgﬂog usthe use of a concentrate
endi ng an

reduces ] €ssens the possibility of
0043 H By crompatizos. the] 0@44f] a| qontentionabl antweargagEab(Sanplest ha)

EQTBRHdAd 2P Fesh®d tGORURHhIANRhet BRE SIFPHE 3-4 and were over 25
- mg/100 mls. Beakers containing Samples 1-2 had much more varnish on them than
the beakers of Samples 3-4. FZG scuffing and wear data for Samples 3-4 indicated
that, even with low sludge, suitable wear protection may be obtained by the
formulations of Samples 3-4 containing the non-sludge forming antiwear agent.

[0044] The foregoing embodiments are susceptible to considerable variation in its
practice. Accordingly, the embodiments are not intended o be limited to the specific
exemplifications set forth hereinabove. Rather, the foregoing embodiments are within
the spirit and scope of the appended claims, including the equivalents thereof

available as a matter of law.
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| ubri cant conpositions (Sanples 1-4) and for food
grade | ubricant conpositions according to exenplary
enbodi ments descri bed herein (Sanples 5-8) are given.
Table 2 conpares the results of testing the fluid
conpositions. 8 Table |I Conponent Sanple | Sanple 2
Sanple 3 Sanple 4 Base O 90 90 90 90 Antifoam
a

o a0l P g e o e PR (B st WGt o e
OP‘itélC N@ttpmbea?xim @ny disglpsep érwdlf' ogmmn @rtcmmnmemae ot f@rally
O £a10w @m@%coscg& oiVﬂhE %Tﬁhﬂs Ehe? agél-c&s%lreg Qe gaxq her orbu r the
preservatlve : Anti oxidant 1 IE%

odestrine Qh £5Hyal ‘?jlé%t 2 O 50 0.50 Cor rosion Inhibitor 0.10

0.10 0.10 0.10 Rust Inhibitor 0.05 0.05 0.05 0.05
Table 2 Test Results Sanple | Sanple 2 Sanple 3 Sanple
4 CCVA Test sludge wt. (nmg/100 m) 39.11 39.72 9.4

11..68 FzZG Scuffing Test --- --- 1 1 pass 12 pass 4
Ball wear --- --- 0.28 0.27 20 k g/1475
rp/l hr/anmbient 4 Ball wear --- --- 0.47 0.46 20 k

g/ 1475 ni | hr/ anbi ent [0042] As shown in table 2, the
fluid conpositions according to the disclosure
(Sanpl es 3-4) provided relatively |ow sludge results
of less than 15 ng/100 ms in the
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CCVA test versus a limt of 25 ng/100 mls. [0043] By
conparison, the use of a conventional antiwear agent
(Sanples 1-2) exhibited sludge results that were much
hi gher than Sanples 3-4 and were over 25 ng/ 100 ms.
Beakers contai ni ng Sanpl es 1-2 had nuch nore varnish
on themthan the beakers of Sanples 3-4. FZG scuffing
angaeakindata for Sanples 3-4 indicated that, even
with | ow sludge, suitable wear protection may be
obtféufwécgrqslyhtbﬁéantﬁwmﬁﬁlt@ﬂ.ceﬁelsafg Sanpl es 3-4
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exenplifications set ortﬁ her ei nabove.

ecific
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spirit and scope of the appended clainms, including the
e valetst reof available as a matter of law. 9
B0 15 TP gl AR SoRBCTR B d: petniie dpe oafigre non-
Cﬁlﬁigb%@ﬁlotﬁl@b@éﬂr I’i‘&imgﬁigtdgeﬁthere RUbiet (I'ronﬂlrﬁhj: b@u kensisting of
ed nodi tlo r.alterations na
tBlPF qnp @quqog/othlf) S, W]lelﬁrlﬂltrlaﬁ g’?ﬁ? o1l actlcﬁgstgfs,élpiﬂlxt}{res
t theryofawkereio g attdneid a hon-bangad thdvessi@é. under the
doctrine of equivalents. 10 What is clained is: 1. A

food grade |ubricant conposition conprising: a major
ahothet foof gradobgeaatepniymsigonof claimdl, whﬁaﬁomeéomimadedfaseamil

c%ﬁ*ﬁ:}lfe%giﬁ oﬂdsgiegted’ From® tﬁng ' tcc'an%?su% 0 whﬁg{ Qﬁ’ ve&ﬁab(?c 01ls i

tmmdra.sbhar@ﬁnt conposn tion exhibits |ower sl udge

formati on tendencies than a |ubricant conposition
containing a conventional wear reducing agent. 2. The
fdo odhey fapd egradeblubricant caepopidion of ohinofl, eihaiem the aghidiveifurther

tc%ﬁl AOS £" 1P Lo Nl Sl 08 FORL 2% A oﬁs%@iu | F%mine
en ki it

ts are selected fromthe group co S|st|n
taml?fh@msl, phsheligpmtexidantso pt eisturesthanesfneut r al | zed
phosphoric acid esters, and m xtures thereof, wherein
the amine is a non-branghed chain am ne. 3. The f ood
gr e foadaradedvhricanppmapsiianrpiehing [ awhergin tiheas reduging agent

chPiQn&E afl eniRARE 00l thphe‘ﬁ?mﬁﬂ)s?ﬁ(ﬁ‘otﬁﬁnﬁh | arRiebf CJn%Qc fHe@lized
%rou consi stin e oll, %etab e olls, and
phosp oric acid esters, whereln the amine is a non-branched chain amine,

6. The food grade Iubricant composition of claim 1, wherein the additive composition

further comprises a methacrylate antifoam agent.

7. The food grade lubricant composition of claim 1, further comprising a component
selected from the group consisting of a preservative, a corrosion inhibitor, and a rust

inhibitor.

8. The food grade lubricant composition of claim 1, wherein the major amount of
food grade base oil comprises from about 85 to about 99.9 weight percent based on a

total weight of base oil and additive composition,
11




m xtures thereof. 4. The food grade | ubricant
conposition of claim1, wherein the additive further
conprises at | east one antioxidant selected fromthe
group consisting of am ne antioxidants, phenolic
anti oxi dants, and m xtures thereof. 5. The food grade
| ubricant conposition of claiml1l, wherein the wear
r%dlflﬁlﬁﬁtgi g’l&&ﬂﬂbrlc@ﬁlmﬁﬁlbmn@f @lash r\ﬁhe@ém ¥He|aﬂ(hﬁﬂ?ydomp051t10n
rot hi o ate and an am ne neutralized phosphoric
d’&‘? ‘tlé’PBm" Hf%€fn the anmine is a non-branched chain
amne. 6. The food gr ade | ubricant conposition of
clal er ej n dditive co Sit fur
g oo%d oD e Soro 8 e Whorei e piian
gom@esitiantds deait obe@fépﬂIS hid aNitets deriaeédTrdm ahidfatsher
conprising a conponent selected fromthe group
consi sting of a preservative, a corrosion inhibitor,
dnd Aanathesitof openhm*gl xﬁzm:hmen& forTibed procHdsigg &dﬁprlslmgr | cant
conposi tion
000 B, Beamaimttyt i Lo otk BB sBMpirtin, g gpeior
99109ntvvef dintd pedednate bdsad enmiaor taobant m‘emghﬁastoﬁnebadrﬁtwe
RERY ood r ade
P RlbnretiahishE SO B0t aPhrided Promells heRe i oecve
G'd'lﬁMSilht ihbmicanteemnposiionlexhipjs Dwat slodget fermation Idhderitles than a
f r r erein
R Aok R R e SRTRAN G A el Bk P °L 0
addi t ppeestingd¢heiastiineyyom ani mal s. 11. A net hod of
operating machinery for food processing conprising:
provi ding the machinery with a food grade | ubricant
dénpne snegtgvdapf wigierll, wherat tho poe ororgrmes sludes progioling wear
?edm:ﬂ?s' UNtOf setleteli €a84m orﬁ?e ag‘%hél %%nSISQiﬂEpQJ?' tth;ﬂ{&nyl

one or nore non-sl onoti n
pb%alaqrﬁ@wa@tema@me wityeplized phwehqrwmcvctgﬁtﬁrs 23] ’StP’tf?F dhgreof,

QbR thSarhBVRTa hifaRhdahiRLIAR. t endenci es than a
| ubri cant conposition containing a conventional wear

reduci ng agent; and operating the machinery. 12. The

1t ol @énsd af Baint umﬁer@innm& 80O BRAO bad¥0SIE chiRtised bG8
_pronDtlng wear reducin I@%Wts are sel ected fromthe
M

5 femhdr gruRgoRststiog p il vagrighis it ntmbuesgsreot.

am ne neut rali zed phosphoric acid esters, and m xtures
er

EtP e method of claim 11, wherein the additive further comprises at least one

antioxidant selected from the group consisting of amine antioxidants, phenolic

antioxidants, and mixtures thereof,
15. The method of claim 11, wherein the wear reducing agent comprises a mixture of
tripheny! phosphorothionate and an amine neutralized phosphoric acid esters, wherein

the amine is a non-branched chain amine.

16. The method of claim 11, wherein the additive composition further comprises a

methacrylate antifoam agent.
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wherein the amne is a non-branched chain am ne. 13.

The method of claim 11, wherein the food grade base

oil conprises an oil selected fromthe group
~consi-sting of white oil, vegetable oils, and m xtures
thereof. 14. The nmethod of claim 11, wherein the
ad?ét%ég further conprises at |east one antioxidant

set ectedmbthodrof bi@ing N R WitheFed Bie Skl l.ne .
an&dngs?éb&?%géa ﬁhe]ﬂgl ic anti o_x?glgg? g(?m}gdr%mﬂiﬁ%]m ggnprises
t her €of | wotef trom e rapp spnsisting af 4 presapkegive ancorbsiomRdbitor,
r edd@irny inkghéint. conprises a mixture of triphenyl
phosphor ot hi onat e and an am ne neutralized phosphoric
acid esters, wherein the anine is a non-branched

ch&i nThavingthod 16 cldlihel Ineinbeth ok gl Bhnddy O‘M}gﬁ'g% gthe
a@QhPH%§ﬁ%&¢B8&H§'8” fgé%ger,fonprlses a nme crylgie
ant i T oam agent . 30 o WEBUhRFdceHt basehdma tola) wakebr off tase
t Y 2adiadditvesompositami t i on further conprises a

conponent sel ected fromthe group consisting of a
preservative, a corrosion inhibitor, and a rust
inhibitor. 18. The method of claim 11, wherein the

maj or anount of food grade base oil conprises from
about 85 to about 99.9 wei ght percent based on a total

wei ght of base oil and additive conposition. 13



