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2- tert bﬂtyl phenq "

hg) 80% 2, 6-di -tert-butyl phenol 5%
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Thus in general, component (i) comprises a tertiary alkylated phenol (and preferably at least two, and most
preferably at least three, different tertiary alkylated phenols) of the general formula:

wherein R1 is a ferfiary alkyl group of 4 to 12 carbon atoms; R2 is a hydrogen atom or an alkyl group of 1 to 12

45  carbon atoms; and R® is a hydrogen atom or a tertiary alkyl group of 4 to 12 carbon atoms. Preferably, R2is a
hydrogen atom or a methyl, ethyl, isopropyl, or teri-butyl group, and preferably R; is a hydrogen atom or a
tertiary alkyl group of up to 8 carbon atoms. Most preferably R, is a tertiary butyl group, R; is a hydrogen atom
or a methyl or tertiary butyl group, and R; is a hydrogen atom or tert-butyl group.

Component (if). The methylene-bridged tertiary alkyl polyphenols utilised in the compositions of this in-

80  vention are typified by such compounds as 4,4"-methylenebis(2,6-di-tert-butyiphenol), 4,4’-methylenebis(2-
methyl-6-tert-butylphenol), 4,4’-methylenebis[2,6-di-(1,1,2-trimethylpropyl)phenol], 4,4'-methylenebis[2-me-
thyl-6-(1,1,2-trimethylpropyl)phenol), 4,4’-methylenebis[2,6-di-(1,1,3,3-tetramethylbutyl)phenol], 2,2'-methy-
lenebis(4,6-di-tert-butylphenof), 2,2’-methylenebis(4-methyl-6-tert-butylphenol), 2,2’-methylenebis{4-ethyl-
8-tert-butylphenol), and 2,2'-methylenebis[4,6-di-(1,1,2-trimethylpropyt)phenol].

&5 In order to achieve high oil-solubifity in a highly cost-effective manner, it is preferred to use as component
(ii) a mixture of sterically-hindered tertiary alkyl-substituted methylene-bridged polyphenols. Such mixtures can
be formed by reacting a mixture comprising at least one 2,6-di-tert-alkylphenol and at least one 2-tert-
alkylphenol with formaldehyde or a formaldehyde-generating reagent (e.g. paraformaldehyde) in the presence
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Thus in general, conponent (i) conprises a tertiary al kylated phenol (and
preferably at Ieast two, and nost -prepfegsebissiat | east three, different
tertiary al kyl ated phenols) of the general forrmula: OH 35 [ERR] 40 wherein
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4,4' - net hyl enebi s[ 2, 6- le(l 1, 3 3-
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to achle%p high oil-solubility in a highly cost-effective manner, it is
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such as KOHsidues s@Girbdudtiscreactsd with farvhaldehyie ucd fotnraldehycie-gpreratimareagentiincthel presenée of a
conponendss §wang basd s\chiay KO ér NAGH The ebsultahteradurit thusitomorises amixturel cfitomponents fiznd ik
may be per f dfidesirdd. thei initigl erthealkilationreadtiommaydia pepfarmedising @ Imixtuse ef imopehydric phenplg sush o f
phenol and @s @ mixbuy of phengliapd arceesehfa mixkera of Phanp aasLOeﬁttWhmb ﬁm'xturﬁofrph%wlﬂné ogdert-

phenol and 6"‘!'9'?900‘ %ﬁ! I"'ﬁ?nenol and the I|ke onent (iii).
principle, an P °5’|30§?&P'|'§9' “Wﬁﬂfﬁ‘c s”"

d¥ cin 33533 ‘E?é“’ '“ % “°‘W\'?°P§'E° ‘?5
?rgggg%nnes 3% f m t ;?B‘gﬂ jnes.| dip T;;E . ny-

i t abl ?&@ﬁ? o2 8 °r‘h1
Z:J'k;? d?pheg:psTg-na hth amm orara -suﬁ| f;}{' I-oﬁ gt rﬁ am{lrig Eﬁﬁ:ﬁﬁ

about 164ca a@ ﬁd@ﬁn rbon atoms, and similar oompounds
phenyl [er ri- dafondét amlrQE -ﬁéi blphdh I§t¢dlamme, N,N'-di-sec-butyi-p-
phenyl -[err ]pnem mm#@m NP1 5.60R l%'xﬁ-'pfbﬂe eﬁUd e KA cRhedkyRb-fdehyl SHe@bAine, 33 Ethy-
having up t @riRRipheniEmnar HEMhyRABEsphatylsiine, Dlisoplopidriio)dipryiamind 2ehethylaminod-
phenyl -[ err]-napht hyl am ne con- 55 taining 1 or 2 al kyl or aral kyl groups
each having up to about 16 carbon atons,®and si ni I ar conpounds.



Typi cal: aromatic secondary polyamn nes include
N, N' - di et hyl - p- phenyl enedi anm ne, N, I\Enh4ssezamutyl - phenyl enedi am ne,
N, N -di - 2-ethyl hexyl p- phenyl enedi am ne, N, N -di rret hyI o- phenyl enedi am ne,

4- (rrEt hy' l H& EQH g%l @ﬁn oﬁ aogbg Péa t@ ucleus,
a- (i sopr owEam% gﬁfmyf h Sempoiiga Qt&%ﬁ%ﬂd&m éﬁhﬁﬁ Fratorabn,
pheny| an Ne g iaRs ik gauamﬁamw Siia xttteetz&ac%tﬁdﬁf foompounds

subst i t uent $rofQiphdhamin@aHalolefing Urd-debrdrih, fof Blathple GNEB PAY! éwcmbat.ctn% Hinus
atons. |1 orpdeNo.4m246mi | i tate bl ending operations, conponent (l | |

preferably a ra preremddaydtaiairsl usd seompdnadt(in & anhmmaw@d.ﬁrenwdaﬁ.elof el béﬁeﬁ[ﬁﬂnﬁlaat
[errk~ Methods forthe production of such conpounds from di phenyl ani ne and
olefins are set forth, for exa ' wfication No. 1,332,201

and in US 5 Pat. No. 4, 824/68 eN al for use as
componente (iii) is an al kRpat @ @e eral fornula [ERR]
wherein [err] is an al kyl : d al kyl group) having
8 to 12 carbon atons, (nore pre eraIy 15 8 or 9 carbon atons) and R2 is a
hydr ogen at om or _an aI kyl grou er abI br anched aI Kk I rou havi ng
8 to 12 car %@ﬂ""ﬁﬁ nal ; yg@”@&? p’°f°'ab'y
pr ef er abf®y, B[PER F4ron aipme) gng & 'a" B'B'r'Rah?"
avail able ¢ bof gz. ﬁr o ‘l'l el ha

be predonin ] J):X erreﬂ pazn'r‘_lo(ilslsa)\‘ri a r%r?aenal (;[1 ﬁ)%

wherein the ﬁ gyroubs ar leﬁ aur'e o |s m@ |

that ant pp %aﬂea Hﬁﬂ@ﬁ%&n‘%th& Ent{ojﬂﬁzﬂté&ﬂn Et?ﬂﬁér @ﬁh&m&hér&sfﬁ? . Qlthough
al t ugh pe pBAmis3ibla] dfe noffequirB® ThisRH HatdAthges b iy ghly eSst-effective
i nvert i on' Caanke Wik LY @ tdbMselordhk e Mbrigad, tHRfrdcPibhti a¥RIaF PR TS Idant néhitcr 48
stabi | i se Chpdsiessers BRnbGafIneIs srosnskisratie ddvaitags B6dvb bl bycAd EdsPefteBtvBriess consid-
conponent s stifidhs A paptitOiapinary CrafiGhsubricaht® ard Gdr miil&tedtb Ecthinivarions phesphorusiaidiitds uch
advant ages alaszise dithicphbsppatecht 2o of @ 1% pltdsphonia 58 Rast oneriginal &juipinerd manufdcturer currently
parti cul ar, spexifigs thatdorictaefill appicatiossnthe lubrientfcan conlantatrtost 1 noaethan ®111%@phospherus.
phosphor us dupilanceadth supbispetiicatians aoild prow difficuligtrotiphessible, tatccomplish i sudh Wprideits
phosphor us. ifaphdsphitetestenwereyequirpcin prderdessohievesatisfastoryf antiaxidans protectioant | y speci fi es
that for fact dnfprming the prisant aad funstional fluid eompgsitidng efithis inventionsamednanta(), (Head (ihean
nmore tha#® 0 b&i%'ﬁﬁ%}?ﬂ@ﬂu@thwhwwa?ﬂ?@‘%q ey ¢an fre Blended in thefarmefiaixurse pianyiwey e
di fficult, pofaltypesu S EQ?rFP'F‘P%‘ﬂ"“f N E'EIE’PF“'MS‘B'H %‘éﬁ‘ﬂeé"ei"fd“‘!f“t s"°h as
phosphite e f'%or“ uprel F’Flé’aa’? “'8'? Ayichin this forpy; %RfP’BE{ht

pr ot ect i on.

this inv &nt | rg? gﬁ?ng:m‘? ﬁfsga?t|0é ﬂlt ;(r ?n%‘g% g{;;g%%:% E?ngrzfmplﬁ(lgc

bl ended T'nt t (AW (IS |
o res of C;mg* ééaﬂx b th E?&Hfﬂ@%he%cdh*;@é gon%fiap o B4 ("’pﬁﬁﬂf
Comanert SAaTl ZH0 R L el G G

sol vent neut
| ub{i cangor f U”C[I %:Ertsf drld Glm)ttd?e E&hp’?ﬁlﬁ@@%ﬁﬁﬁlﬁﬁﬁf’%)ﬁs - dLMEN(BYipherfol) €7.4% 2-tert-
conponent s ar eufiphendl, B4, Bdrt tBrt-BiltFHenc) Bkl 4 1N EEL diltsrESUtyipherdoPdnddthed dhérdblic compo-
addi tive conceiehtsat es as their presence in the concentrate affords

anti oxi dant preumpedendi) t o such conposition and, additionally sinplifies 35
t he | ubricant bl eridipags ofethylensbridgeditertiary bitg pblwendse(brmﬂd by Ieiacting A wbdre of 3,6id

t he fact4t hat terébutylphenat enmd-teributyphend iticormetdebyde i tiie gresefddeiof KRendi i i ) can
provi de conposgampenest(iihi ch are 1iquid at anbient tenperatures. For exarrpl e,
the fol |l owi ng conpdsiatts efbis(npryiphpriyRamingt | parts and percentages are

wei ght, was Ife® + th faiewing ’P't“ﬁfafr » yhigh a’&ﬁ%?‘éﬁ’t°°'t‘6?ﬁ‘ﬂ'éﬂ‘£?’ﬁls@§s at@B\‘?'ﬁEir‘R???P’”t“F’f 40
6 parts of a mixture conprising approximately 75.7%

2, 6-di -tﬂ’rt—ﬂ%phenol 7.4% 2-tert- butyl phenol, 12.2%

2,4,6-tri-tertzs but I enol and 4.7% 2,4-di-tert- butylphenol and ot her
phenollc conp

tertiary but ylrtg{’ﬁl % i'ts _t _ﬁ&‘@rg%di?tgrlttné'r ut JE& :Tnc:as {Eée 5 %\mg&?e of 2.6-d-

tert but*l enoI € presence
of m flblstn)mypphé,ywl,tes of bi s(nonyl phenyl)amne. In
contrast the followng mxtures, which are devoid of conponent (i), are
sol i ds at anbi ent tenperatures: 50 Product A Conponent (ii) 7.5 parts of
nmet hyl ene-bridged tertiary butyl pol yphegol s (formed by reacting a m xture
of 2,6-di-



tert-butyl phenol and 2-tert-butyl phenol wi t b f or mal dehyde in the presence

of KOH); and 55 Corrponent (it )Eplofsspmgﬁ of bi s(nonyl phenyl)am ne. 6
EP 0 456 925 Bl Product B Component (ii) 7.5 parts of

4, 4" - met hyl Dikg(2, 6-di -tert-butyl phenol); and 5 Component (iii) 1.5
parts of bi phenyl )am ne. Product B renmained a solid even when heated
to [err]. SimggMpodentdne following product, devoid of conponent (ii)

al t hough initi A, A methQerRbib @ 8-dl-@rtbitfpiendl); Shast at € af ter standing at
room t enger at ucahpf,ﬁynt days: 10 Product C Conponent (i) 7.5 parts of
2,6-dé-tert- but_)ﬂﬁdb&oﬂnﬂdﬁenybammﬁoﬁponent (iii) 1.5 parts of

bi s(‘Qonyl phéodudt Biéntined ABgiitl van wheretieatedtogbect hi s i nvention is that when
conponent s (i )Simiatly,(the fpllosving ptoddch deydjpirad pompatent @) attheugke Bitialfy ailiquid, devertaditathe solid
conmpounds, tstate afterstandipgwt reoprignperaturedms degsanot only exi st as |iquids at

anbi ent tenperatures but can remain free of sedinent or crystallised solid
formation dirddu@Cst orage. Such conposi tions are especially pre- 20 ferred.
These advant ageous propertles were mani fested for exanple in a conposition
conposed by weEeaRenast(i) r? nent 6 parts of a m xture conprising

appr oxi matel y 5 77%"2"8‘”&‘ -qH-tertrbu %ﬂ"'ﬂg’nol 7.4% 2-tert- butyl phenol,

nd 4 7%2 4 d| -tert butyl phenol and ot her

12.2% 2, ¥ 6-t 15 o par hen I

henol

et ece. o i g %ﬁgs il A at‘iééa«:f“’ggm%&%

of 2,6-di- E‘I ,ﬂg Qs&q,s m€§ |a| he
u’ested r example

presence f Theé'% ngémposed by weight
bi s{ nonyl phgpyl) am ne 'S product a at anbi ent errperatu

exhi™i t ed onl yoghpshentll)t haze aft er st andi ng for5 days at room tenper ature.

In contrast, & COTg parfdO6tCd ictuitd XbriigriBing Rppkbliinidient @5I1PR BB I-tdrt-Duty\ifhénol, 7.4% 2-tert-
2, 6-di -t ert - bubupdppéren 02.290.2,4,6-Gidteit-biRGRRAG! akd 4.7% 2WRGi-tert-butylphenol and other phenolic compo-
4, 4' - et byl enalantsy 2, 6-di -tert-butyl phenol), contained a heavy deposit of
crystal line satampsnentii)t he |iquid product after 5 days of storage. Thus when
utilising the | essl§pags ofmethyleoebridosi tertiarm buty fpolyiiemols (fowesdtby ceactBp a mixdure of 2,6-di-
exenplified bytert-butyphiepal ard-2-ted-bytwiphend! with formaldebydd inghe predercetobK@eandhe pr oduct
pronpt |y afterCampeneptfiilation. In this way, problenms due to solids formation
during s®or age. car-Spartapfibis(roeyrbenyaming nari |y the | ubricants and funct i onal
fluids of thi sTsRpdpeh .aawwtpmb'%mawr Pmﬁ'fed s stight 'Emz%e andiagif

| hempprapecing et Qe o o
Corel vel o qﬁgﬁ ; gﬁ fépéjf ot §3% e i’%"ﬁ e EE;% Y
deerrEd n ISin e nvenuon

f is |s es ii?; EaI t]en mation. In this
posi ti f’gﬁ wa pﬁﬁ,@ M@g}mﬁgf p,ﬁ.m

Wi @on&r
range of 0. % tQ 0?5 nﬁ& t¥oﬂ1%a%|£1%f I%n,gé:ﬁg %%oﬁetirt?r Bsser

based on t heodeRtitdtio e e Hebds@ty or riate! eﬁﬂ 's@&ﬁ' hous com-
co i t O nwfoné\m &nﬁauﬂ ¥|¢aﬂﬁduﬁl|8f antidkids R BandMathn Bfthi h\)emm fafling in% lrdhig 60V 2796
- of | east moky grdtershilyf ih e Pahige 506504 16 8.0%Yank imid St Fefsablydi thé Rinye d1UBYd 4%, Based on the
m)nohydr i C ot weihR of thé éompdettions. | - sol ubl e mi xture of at least 45 three
sterical | y- hi rRieferes ahiiidars compositions afttidglinveatidn\atecompdsad afgpah qil byt veitole of 4t aste d
by react i ng tiirex difterenitstericiailyhntidredtentiary butylatectiponohydee phgnds, (ifpantoilisclubjd mpiktave of at least
2, 6-di -t ¢r t thyes sjdripalip-hioderadriertidr bylylaleromet kylepé-bridlged polyphipnblefoameddy thacting formaldehyde
with a mixture comprising 2-tert-butylphenol and 2,8-di-tert-butylphenol in the presence of a strong base, and
(iif) ateast one bis{4-alkylphenyl)amine wherein the alkyl group is a branched alkyl group having 8 to 12 carbon
atoms (most preferably 8 or 9 carbon atoms), the proportions of (i), (ii) and (jii) on a weight basis fall in the
range of 2.5 to 10.5 parts of component (i), and 0.5 to 2.0 parts of component (i) per part by weight of com-
50  ponent (iil). Preferably the proportions of (i), (ii) and (iii) on a weight basis fall in the range of 3.0 to 7.5 parts
of component (i), and 0.7 to 1.5 parts of component (i) per part by weight of component (jii). The proportions
of (i), (i) and (jii) on a weight basis most preferably fall in the range of 3.5 to 5.0 parts of component (i), and
0.9 to 1.2 parts of component (ii) per part by weight of component (jii). Preferred lubricant and functional fluid
compositions of this invention ¢ontain these particular components in amounts on a weight basis falling within
§5  the range of 0.25 to 2.10% of component (i), 0.05 to 0.40% of component (i), and 0.10 to 0.20% of component
(iii).
The following examples are presented for purposes of illustration and not limitation. Examples 1-8 typify
antioxidant combinations of this invention. Lubricant and functional fluid compositions containing antioxidant
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u




(iii) at leastone bis(4-alkylphenyl)am newherein the alkyl group is a
branched al kyl group having 8 to 12 gpar4sesesaions (nost preferably 8 or 9
carbon atons), the proportions of (i), (ii) and (iii) on a weight basis

fall in th%&m&& ng tlﬁ rﬁvek&n%g uf @ fnx %QWB%%% ih the AR leQ.EZ\jhiul?e-bQidg-

parts of co %ﬁa 6
Preferabl y iy t-ﬁft?ﬂﬁﬁ&l hﬁlfhsteﬁ’ a% et mt),e aaseéc"; by el T
parts o corrponent | . to 1.5 parts of

the range of 3 ,
conponent ( EkAMig’q part by wei ght of conponent (| ||). The proportions of
(i),,.ﬂ(ii) and (r11) on a weight basis nost preferably fall in the range of

2 5.0 parts of conponent (i), and 0.9 to 1.2 parts of conponent (ii)
per part by weglotiponehteonponent (iii). Preferred | ubr itbnal
fluid conpositions of this invention contain these particular conponents in
anounts ®n a \ﬂeﬁgm-ssstsbﬂmflphgnwthl n 55 the range of 0925to 2. 10% of

conmponent (i), 05 t % 0 ent (ii), and 0.10 to 0% of
conponent (i i |2)'4'fh'§'r Pﬁgn' BL‘%;C(%{‘%P&S are presented for pu bBses of
illustration gn Exanpl es 1-8 typify anti oxi aqt

conbi nati ons %f qlt is ng&ﬁ?%gﬁi‘ Lubricant and functional fl wgd conposi tions

cont ai ni fig an&de%h'y‘i&%b-%ridggﬁ’ LefEn 9P fed PHeindaki ons of §hys invention

are illustrated in Exanples 9-16. Reference in the exanples to

met hyl ene- br i dgherd mphenakil earophenclisc damppumidss a nm xture 4u8h as

descri bed above fornmed by reacting a m xture of 2,6- di-tert-butyl phenol
and 2 te t - buBlis{meonylphenyl) apidedehyde in the presence of ®+8trong bass.

5 MPLE 1 nent.s Percept by Wei ght
10 2 603’@3— ffenol 57.1 87

2,4, 6- Tri -tert-butyl phenol 9.5 2-Tert-butyl phenol
5.7 15 Meelkxmeues2 bri dged tert-butyl ated phenol s 6.7 O her
mononucl ssar “phenol 1 ¢ conpounds 4.8 20 Bi s(nonyl phenyl ) am ne
95|I’lert d||lmgngn:§ {3 B"
Conponent s ' Percent by Wi ght

2,6-Di-tert- blﬂ,}d-}lﬂemdrt—hutylphenol 50.5 30 50.5
2,4,6-Tri-tert-butyl phenol 8.6 2-Tert-butyl phenol
4.8 Met h¥l ene-2rd &g&i’lt“éleﬁ‘tbbpyh!&?bﬂn%enol s 10.5 35 8rfer
nmononucl ear phenol i.C.C 4.8 Bi s(nonyl phenyl,) _am ne

9.5 Inert dil patyiphent: 11. 4 exafpBE 3

Conponent s - - nvigéight 14,5
> 6-Di-tert-bd etlhlyh ene bridged tert butylf@é&eéﬂe Pls

2,4,6-TrT-ter tothdy mdidRiciear ﬁhenola.c compounds 6- 7 2-Tert - hysyl phenol
3.8 55 8 EP 0 456 925 Bl Methyl ene-bridged tert-butyl ated phenol s

15. 2 Bis (nonylphenyl)amine 9.5
{\/ © I'nert diluent 11.4
EXAMPLE 3
Components - Percent by Weight
“ -
2,6-Di~tert~butylphenol 43.8
2,4,6-Tri-tert-butylphenol | 6.7
50 2-Tert-butylphenol 3.8
55



O her nononucl ear phenol i c conpounds 4.8 Bi s(nonyl phenyl )am ne
9.5 Inert diluent EP 0 456 925 B1 16.2 10 EXAMPLE 4
Conponent s Percent by Weight 15

2,6-Di -tert-butyl phenol 50. 8

2,4,6-Tri-t ermethiyVémdai¥idged tert-butylated phendl$ 2- Ter txsoyf yl phenol
4.4 20 Methylene-bridged tert-butyl ated phenol s 15.0 O her
nononucl ear poretment | moramplgadts phenolic compbubd£s Bi s(nony ghenyl ) anm ne
16. 6 EXAMPLE 5 30 Conponents . Percent by
Wi ght. 2, 6- Di Biffnonyigheme)amine 64.89+5

2,4, BTr | -ter%r-. but y%#)genqé 8.6 35 Methyl ene-bridged
tert-butylate ot taen 6.7 2,4-Di-tert-butyl phenol % her 40
nmononucl ear phenol i c conpounds 3.8 Bi s(nonyl phenyl ) am ne
9.5 I ner o diEXAMBLE 4 6.7 50 55 9 EP O
456 925 Bl EXAMPLE 6 Conponents

Percent by Wejght 5 6-Di -tert-butyl phenol .

48.6 2, 4 G-Mutw phenol Eexcent by Welght ; 1

Met hyl ene- bri ard- ‘2?‘*41% enol s .9
2,4-Di-t&t- b%‘tgéﬁl%#]g]éoﬁp 0 h??grrnt%ﬁonucl ear '_phenol iC corrpout-’nma’;82

3.8 15  Bi 5§ W) ¢dmend gt Butyiphenol 7.8 14. 3
I nert dil uent 13.8 20
EXAVMPLE 7 Congefexrit<butylphenol 4.4Percent by
Vi ght 246-Di -tert-butyl phenol 48. 2 25
2,4 6-Tri -t erMethylgengmhtoidged tert-butylated phenols 15.07 4
2- Tert - but yl phenol , 4.2 30
Met hyl ene- br icgtéb%t manenRgifay phenells compounds 5:54. 2
Phenyl -[err] -BEP l 7.2 Inert
di | uent 2 (hdhy FPHHy1) anine 18. 8P ExAVPLE 8
Conponent s Percent by Weight 40
2- Met hyl - 6- EXAMPUER v| phenol 70. 4
4,4' - Met hyl enebi s(2, 6-di -tert-butyl phenol) 10.5
%  Components ' Percent by Weight
2,6-Di-tert-butylphenol 64.8
2,4,6-Tri-tert~butylphenol 8.6
5 _
Methylene-bridged tert-butylated phenols 6.7

2,4-Di-tert-butylphencl & other

U mononuclear phenolic compounds 3.8
Bis(nonylphenyl)amine . 9.5
Inert diluent 6.7

45

50

55



4- (1 sopropy| ami no) di phenyl anine 2.4 |nert

di | uent EP 0 456 925 B1 16. 7 EXAMPLE 9

M neral lubricating oil containing 2,6-di-tert-butyl phenol (0.6%,
2,4,6-tri-t B y! phenol (0.1%, 2-tert- butylphenol and mnor amounts of
ot her rmnon%—phenol ic species (0.1%, methylene-bridged tert-

butyl at ed phenols (0.07%, and bis(nonyl phenyl)am ne (0.1%. 55 EXAMPLE 10

M neral | ubriw contai ni'ng 2, 6-di -tert-butyl phenetnt b HRéiaht
2,4,6-trig-tert-butyl phenol (0.09%, 2-tert- butyl phenol and m nor anounts
of ot her nonopje+pirteberimitylphmndles (0.09%, nethyl ene-br48iged tert- 10
EP 0~456 925 Bl butyl ated phenols (0.11%, and bis(nonyl phen I_)an‘i ne
(0.1% . EXAVPRE4 i6-Bri-tergshptyiphensd cating oil containi ngg'
2,6-di-tert-butyl phenol 45%, 2,4, 6-tri-tert:hbutyl phenol D79, 2-tert
but yl pherol Mathyieres ed JrerdiMtYAgts ?F?ﬁ?xﬁhenol i cﬁs)b%ci es
(0.09%, nethyl engsbri - t Vel henols (0.16%, and

bi s( nonyl phen%l’ aﬁflinéégg-%%ﬂ%&f*ié‘ %%%%GpM neral |ubricating oil

contai ning 2, 6-ghnbRat1eat Vpréreoidic (Coupindd 4, 6-tri-tert-busysphenol
(0.07%, 2-tert- butyl phenol and m nor anmounts of other nononucl ear phenolic
speci es (0. 0984 s (nohpyprenybyamiyeal tert- butyl ated phenols 39:34%, and

bi s(nonyl phenyl )am ne (0.15% . 15 EXAMPLE 13 M neral |ubricating oil

cont ai ni ng 2, Inerttdiluentyl phenol (0.68%, 2,4,6-tri-tert-bait$l phenol
(0.09%, 2-tert- butyl phenol and m nor anmounts of other nononucl ear

phenol i cspegh@se - 04%9 , net hyl ene-bridged tert- butylated phenols
(0.07% , andDbrstmnonyl phenyl)am ne (0.1%. 20 EXAVMPLE 14 M neral

| ubrrcat i ng Oh%zmﬁﬂﬁiﬁﬁi ng 2,6-di-tert-butyl phenol Percent by Weight
(0.51%,2,4,6-trr-tert-butyl phenol (0.07%,2-tort- butyl phenol and ot her
‘mononucl ear phesebistepeebatylphéddl , net hyl ene-bridged ter#8pbRtyl at ed
phenols &5 (0.14%, and bi s(nonyl phenyl)am ne (0.15% . EXAMPLE 15

Di dodecy! adi paﬁeﬁcﬁnﬁatﬁrhgb@dmeﬂ%gt -but yl phenol (0.46% 7+4
2,4,6-tri-tert-but Ighenol 0.07%, 2-tert- 30 butyl phenol ?ng m nor
amounts of ot Ré"lrei%ﬁ HE¥LBRenghenol i ¢ species (0.09%, nethyfeéfie-bri dged

tert- butyl ated, phenagls 149 d b I lo) am ne . 359 . EXAMPLE
16 35 % Ra§8§§¥ eBFrbggﬁ?sﬁF?\%@%‘&@é-%er tp?%uﬁyl%henol ?’8 29 ,
2-tert-butylp 1(0-30%hthd14minet hyl enebis- (2, 6-di-tert-hygyl phenol)
(0.14%, and %ﬁ%lﬂgopropyf%m go) -di phenylam ne (0.04% . In order to
denonstrat e t kpeatt g@Xudadt protection that can be secured hg.8se of
ant i oxi dgnt comnbi nations of this invention, a series of finished crankcase

| ubri cat'ng gQhjy re fornmul ated. Each such oil containing, in addition to
an anti oxi dm—@-‘oé-lrii nation of this invention, conventional anmounts of

succi nim de ashl ess di spers- 40 ant, overbased sul fonates, zinc_dial kyl

di t hi ophosphaCempened&si ty i ndex inprover, rust inhi bRescenk.by Heiaghty,
ageqt ;, t ogprovi de an SAE 15W 4 rankcase |lubricating oil. The resultant
ubricant conpo S S the conditions o st andar
o nﬁ-gﬂeﬁﬂyi-ﬁmiﬁ\é\é'gﬁfﬁﬁaﬂ?ﬁ h diti f Pﬁé‘ dar d
96-hour Hot Q,l ,QxI [ I—?{g - g@éaga ﬂ.p_q conceRiprations of the
ant i oxi dant cgrﬂ‘);i ngﬁll%})lkggﬂégggi(%' he%et%-]tealg-ts n:#ht e |)esul tg'bi% terns of
ggr28”2‘5’155005i4‘->(ﬂs%§%§§iahﬂﬁ5§Bfﬁhdﬂfi&kﬂiﬁé‘e tests are showa,ignh Table I.

Inert diluent ' 16.7

EXAMPLE 9
80

Mineral lubricating oil containing 2,6-di-tert-butylphenol (0.6%), 2,4,6-tri-tert-butylphenol! (0.1%), 2-tert-
butylphenol and minor amounts of other mononuclear phenolic species (0.1%), methylene-bridged tert-
butylated phenois (0.07%), and bis(nonylphenyl)amine (0.1%).

8 EXAMPLE 10

Mineral lubricating oil containing 2,6-di-tert-butylphenol (0.53%), 2,4,6-tri-tert-butylphenol (0.09%), 2-tert-
butylphenol and minor amounts of other mononuclear phenolic species (0.09%), methylene-bridged tert-

10



EP O 456 925 B1 Table | - Hot G| Oxidation Tests Anti oxi dant

Vi scosity 5 O | No. Congras4st bgsB1Us ed

I ncrease, % Conpositions of This Invention 1 Exanpl e 9
921* 10 . 10,

1130 3 butylatéd phenols (olg(eg)r,r%rrd éms(nﬂ:;m%hé?mﬂa (0.1%). 1110 15
4 EXAMPLE11Exam3| e 12 615* 5
Exanple 13— 1115 20 6

Exanpl e 514  Mineral lubricating oll containing 2,6-di-tert-butylphRd (048] 2.3 6 ltrk-RADutipiien& (0.079%),2- tert-

| nvent i on 7 butylphenol and minor amouts Xof 8thér mononuclear phenolic species (0.09%)) méth§ies-tridged tert-
Measwre 25 butylated plgnols (0.16%), and bis(nonylphenyl)amif (0.1%). Too

Vi scous to Measure 9 Mx C*

974 30 * AvEXAMBLEOR2 2 runs ** Mx A = 0.43% net hyl ene-bri dged

tert-butyl ated phenols, 0.06% nononucl ear phenolic species, and 0.05% 35

bi s(nonyl phen WigmHuh@,ﬂﬁﬂg kil son@ining 26-d58d-hutylbhenab (9ci6 %), 2.4.§drijtertdutylpkanel yQ.070.@-tert-
phenol s and beyl [A0th SINGC Araqunts oh athen menorysiaws| Rgnolig species (0.08%)3 muthylene-bridged tert-
net hyl ene- bPvtgtediphensis Oft), pnd bisineayiphpryhirsmine (045%)596 mononucl ear phenol i c
speci es, and_0. 23% bi s(nonyl phenyl )am ne. An eval uati on was made of the

per f or maffce M |y fornmul ated SAE 15W 40 crankcase |lubricating oil con-
tai ni ng an antji.oxidant  combi nat i f IS in ' SJ st .an
scavence 1o SRS ey 2k gl bidend G SRe b eo by
SAE 15W 40 gly ﬁ&ﬁ?@ﬁmf@ R d'b%%o@)l;{he ﬁtﬂﬁiﬁé HDHQQ‘{ € Sane concentratron ol a
prior, cgmercrally used crankcase 1u |catﬂ'ng'oil anti oxi dant was al so

subj ect ed t @xhfibi f4€St procedure. Ex- 45 cept for the antioxidant systens
enployed, the two Tubricants were otherwi se identical. Table Il sets forth
the oil vi scomihetal ubitagha ofie@hiinhg REUILEEBRypHRAd ®.51%5 31,6 trGHblitsipKnol 10.076k) - tert-
var ni sh and batgipteaditaid ather MeMAGIRREChehdlic Tpedles (0.04%), héihyidhe-brtiged teRtiBufyiated Phéhdle
Bl Tabl ezsl | (0.14%3Gnebis(@onlibhenghahing to.MBegul t s on G| Viscosity Changes 5

This Invention Not of This Invention Viscosity

Vi scosity HEMAMPLE 15 Vi scosity Change, % Vi scosity
Change, % Start : 96. 2 - - 98. 2
-- b6 Didodgcyladipate containing 2,6-di-teri-butylphenol (0.46%), 2,4,6-tri-tertjiitylphenol (0.07%), 2-tert-
17 16 30  butylphenol apd mingr amounts of other mongnuciear phenolic species (0.09%)y methylene-bridged tert-
28 15 putylated phenols (0.14%), g_rglép_isg'nonylphenyl)amine (0.15‘@0 132. 3

35 32 128.9 34 136.9

39 40 EXAMPLE 16141 > . 47 156. 7

60 20

35 48 Rapeseed oil conlaininglg.g-di‘-?fert-butylphenol (0.32%), z-qert-butylphenol (0.30%), 4,4’-%3f?y'le7nebis-
(2,6-di-tert-butylphenol) (0.14%), and 4-(isopropylamino)-diphenylamine (0.04%).

In order to demonstrate the antioxidant protection that can be secured by use of antioxidant combinations
of this invention, a series of finished crankcase lubricating oils were formulated. Each such oil containing, in
addition to an antioxidant combination of this invention, conventional amounts of succinimide ashless dispers-

'\/' 40 ant, overbased suifonates, zinc dialkyl dithiophosphate, viscosity index improver, rust inhibitor, and antifoam
agent to provide an SAE 15W-40 crankcase lubricating oil. The resultant lubricant compositions were subjected
to the conditions of the standard 96-hour Hot Oil Oxidation Test (HOOT). The makeup and concentrations of
the antioxidant combinations used in these tests and the results in terms of percent viscosity increase incurred
during the tests are shown in Table 1.

99
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56 o 211. 1 ' 119 251. 3

Y

156 64 256. 9 EP1GI56 925 B1 312.8

219 25 Table 111 - Sequence II11-E Tests Sludge, Varnish and Deposits 30

Thi s Not of Rat i ng | nventi on
This Invention Average Slu - Hot Oil Oxidation Te 9.46

9.48 35 Aver

8.86 Ol Ring Land Depositsantioxidant 7. 23 Viscosity

5.68 40 ¢4 of® Nwi ed abgempdsitisnpusedbl e by use ofImcrdasgd.e ¥ or mul at ed

anti oxi dant conbinations of this i nventl on to provide finished |ubricants
exhiditi ng gCohpositdons 19§ \Thisdnventlonr oel ast onmers with which they may
come in contact during actual serV|ce condltlons | ndeed, the nost
preferred anti o dant conbi n&%38Rdef this inven- tion are?3Hose capabl e of
satisfyimg the fluoroel asto conpatibility test requir s of at |east
one of the follcﬁmng tests: mﬁﬁ? g_‘lp é‘\?ﬂgen P. VW 3334 Sea%t, the CCMC
Viton Seal Test jCEL L-39- T- &L #H./eElﬁstomer 45 Compatipijjgty). and the
VI TON seal test Tn accordance w the TO-3 Caterpillar Specification. For
example, G| No.44 above, whafkamphiecabed to the VWseal tesisasing Viton
AK6 f I uof50el astorrer gave an el ongati on changeof -16.4% and a change in
tensile strength of-14.2% both of which are well within the test
specification I Bnmts of [errExahpdentid[err] 20% respectiMdl. A so there
were no cracks in the test specinens. It is of interest to note that the
same finpshed | @bricating oi xenaial Mng a prior art, comfé&ially used
ant { oxi dant ni xture d. | ubricati ng oil was ot hervvi se
i de cal | yf crrerrer=ag Est specification limts.

particular, the flnlshed Iub a g oil notoft

el ongati on chang-g’e of -23.4% Ea‘%% kkghange in tenrs]il'f ‘F%/sféegr}igs? ?é%fgﬁg% t he

latter val ue falgling outsideygl giRe test specififgyd iwikddul it Mdatiirle 20%

It will also be noted that tﬁ dlfferences in the elongation changes as

between the oil gof this invedikog*and the oil not of thisgzvention

anounted to an i nprovenent of 6.9% for the oil of this invention.

Simlarly, tke=om =of~ this invention 55 gave an inprovenment of 9.3%in

tensile ®rength change as conpared to the oil not of this invention. In

anot her grouff of AVW@S&I ofe2t EUNSi ng Viton AK6 fluor oeI astorrer t he

foll ow ng antlox dan g§t|o re ev aedln orrrulated

| ubri cati ng il g% a % soeq, (1)

6 parts of a mx E{IQXI gﬁg B aﬁahe

13 EP™D 456 9 E on éar phenolic

2,4,6-tri-tert-b Q’? iﬁn 32%4méth:@ée

phenol i c corrponea ad phieholsh paosa ﬁbnﬁﬁﬁbl’ sﬁepxbén §1§Eéié§,yd}uiy|

poI yphenol s (for geds5ky bisgnbnydphenyX)antnef 2, 6-di-tert-butyl phenol and
Q!t by yl phenol with formal dehyde in the presence of KOH); and (iii) 1.5

part of bi GBI WRE WadedtHa PerfdPmance of aFANRMGLIAEDSAED SWOITRARIE sedlibricdting 9il cén-5

parts of netidiiigRRn antiokit4he tbnibRtion af this vérgidn Y3 yipiaRicHeguepéedt-EmagiiB testss Foraampang

a m xture ofativd,prpties & aully folutated SAE N8A-4a crahkast tubticatingtoif bqpiaining khe\saméiconcentration of

f or mal dehy de priet, doinmenpiaityasetieankdasdd@ipatingioitanfioxidant was disosaijeateddd this test procedure. Ex-

bi s ( nony keph espt Fof therantiexideGosypterns eniployied 2he bratebsicattsafere offieywie identicals Tale llgetarforth thee

conpri si ng abpscosiiychengs gatafEm2bess tegts.Jest resylis opsludap, yhraish ang|depogitspyg presented in Table

2-tert-butyllphenol, 12.2%2,4,6-tri-tert-butyl phenol and 4.7%

2,4-di-tert-butyl phenol and ot her 10 phenolic conponents; and (iii)
1.5 parts of bis(nonyl phenyl)am ne. The results of these tests were as
fol | ows: ®El ongat i on Tensile Strength 15 Conposi tion
Change, % Change, % Cracking A
-16. 3 -16. 2 . None B -18.2
-18.7 None 20

55
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C -21.1 -19.9 None It

w | | be seen t hat conposition A a ErPdssemBiconposition of this invention,
exhibited greater conpatibility 25 toward the fluoroel astonmer than did
either of conpositions B and C. The anti oxi dant conbinations utilised
according to the invention carqngm_é rmr.pg%dg’nnmde variety of

| ubricants. They can be s 4 ignioin0 deocaidyvi changesal fl uid
conpositions, such as aut onot | ve crank case I ubrl cating oils, automatic

transni ssion fluids, gear This Inwehtdidric oils, iohe
lubrieant may be a mineral oi], a gestiity oi |, a natural oVAsSSesAt¥s a
vegekabl e oi 1Hours a ni xNigeosifsf eo m xt ¥Aecesisvni n6hangss-% oi |

and a synthetic oil. Suitaple mneral oils include t e of appropriate
viscosity ref§ 1|"1%"c'1""from cru%%‘%il of any' sour ce i ncl 33 %g aul f Coagt

M dcont i ®ent nnsyl vani l'i forni Al aska, M eqEast, Nor Sea and
the like. St andgard refi nef?:'y (()%eratl ongl may be usedq'?% pr ocessi ngi?he
mneral oil. Sygthetic oi{fgidicl ude baihn hydrocarbgmssynt heti c obgs and
synthetic esters. Useful synthetic hydrocarbon oils include Iiquid
[err]-olefin pfymers of Eppropriate \@gcosity. Espse.al |y usefulsare
hydrogen%ft ed or unhydro- 35 genated liquid oligonmers of [err]
[err]-olefins,33uch as hyXR&genat ed or34unhydrogenatléc§ Perr]-decel® triner.
Al kyl benzenes of appropriate viscosit e. di dode | benzene, can al so be
used. Useful s%hthetic estd¥<?include ‘%ne esters oft5®pdocar boxyl B8 and

pol ycar bgxylic, acids wt nohydr oxy _al cohol s and ol s. Typical
exappl es are (ﬁ%lodecyl ad"r{}g tr| met'nyl ol pr opane 1%% éel argonat g@

pent erythrl _.;fé)l tetracaﬂpaie di - (gt hyl hexyl ) 3di ga andlgisl auryl
Conp

sebacate. ex esters Tade frommXxtures of 40 nDno- and di - carboxylic
aci ds and nonoggq and/ or pojydygiri c al kgl s can al sgihegused. Typieal

natural &ils that may be used include castor oil, olive oil, peanut oil
rapeseed oil, corn oil, sesane oil, cottonseed oil, soybean oil, sunflower
oil, safflower oil, henmp oil, linseed oil, tung oil, 0|t|C|ca 0|I ] 0j oba
oil, and the like. Such oHﬂ? ey I5& 0¥1¥tﬁ rogenated i f
desired. Visce Rrele FPP-BY e S PERA 9 S

synt heti¥ and natur al oils (or any bl ends t'lli'ﬁr eof) 45 In orﬂgé achi eve
the viscosity propgLi deened necesse%Wl e. iﬂs‘ﬁr‘gﬂ%
| ubricating ofl‘TO'ﬁé‘O‘g'ﬁ'%Tns and addi ti es o on

cont ai ni ng thgvai-gggnglaagéom dant syst enmswi Ig, g¢sual | y al so cepigin
ot herwel J- known additives in order to partake oftheirspecial prop- erties.

Anong t he nunAwverageduarnisk whi ch can be ernlo@yed in the |ubi86ants and
functional fluids and ad- ditive concentrates of this invention are those
of the types @d3cRingdlLandcPepesit® 50 7923 preferred type6df ancillary
additive utilised in the lubricant, functional fluid and additive

congent rat es Qs nbidit Sbové) & Pobsitile bylusdlofRAbIE fohiliteebioxidart cartiiatiéhs dFthis Rvéntion to
di sper sant . piolidgrinstédlitBicants ekiibitihg gydaompitibilityl RwhrisifuaroalafidtersSwithGrhith ey M3y come
hydr ocar by! insotadt thaing abbal servick eshdiiaris dndeadytidawsipiefdited amtioiddnt/dombindiiis df thisdrcren-
succi ni ¢ ac lichsare thbse-capablelef sabisiyirgtbefivomelagioroat vatmtitdity test cagaicaehty bf-at ket bnetafithe d
phenol s, f ofollevingddstiscitbe Vatikdwaash R.xWi3adsSeal Jery tirrGOME VitorsSealJest (CEL L3947 QibBlagiomer

r eact i ng#®hi gmmpl'émﬂ'\drthQMT@hﬁeabtﬁt [plageordangewith|theck-3 Caterpiligr Spiecification. (Foraxample; |
such as pol $hNR-4 abgve, whencaybiegiad to thei Vb aeal it using \iton ARG Huprqelagtomercgaye An gongatien
al so be useghangant+1SA%andachpange tﬂg@ﬁlﬂems'apﬁ“nﬁﬁ aethpladich mwﬂ@m@ameéessﬁpec'fmm

known | ubr i E’Qf‘ﬂﬁg%b?f' F""a:d@;"’t é"l&? 2’591?“ °|°\" "‘{Paaqf fﬁ'él‘?t a ntox' dantm (but
extensively ) I
hydrocarﬁyl inparki " , ;fn G flcé;n oll ngfgft |s|nven ngﬁgmelanga nc eﬁe%lﬁ?;w nllp'ﬂ%
preparation i g&%ﬁ r al Hin KE?b t pe iﬂto +

925 Bl 3,01 o ; %ﬂ nth ntio!

3,272, 746; ; n.z éve %tof

rﬁﬁt@ ‘%(ﬁ h&oilofthis Slﬂ arly, the oil h|s mventlon
hydrocarggy! g5 F t ot 934 .ﬁ‘ieﬁsné‘&eﬂgth'éﬂaﬂgea’éc $o th& Bil AdForthi
am noal kanol's bPBPseal to¥is BN Vildh RKS fiudroblastomdr @ile folldWifg anfoxRibht chﬂp%siﬁ&ﬂ

4,234, 435. e @it i@y Sotmlisted lbticktig ail & tHe@ypdAbsuriteabbwe: Pr oduct s of

hy drocar byl - s afpbsitidh & Eonjpossa ot 6),6 phits dra intkifyd@prising afpedxifratsly76.3%2/Bli-ftbityiphe d,
forexanple, 5 in US Pat. Nos. 3,368,972; 3,413, 347; 3,539, 633;
3,697,574; 3,725,277; 3,725,480; 3,728, g 2; 3,798,247; and 3,803, 039. Am ne
dlspersants and methods for their productlon fron1h|gh nmol ecul ar wei ght
aliphatic or alicyclic halides and am nes are descri bed, for exanple, in
U.S. Pat. Nos. '3,275,554; 3,438,757; 3,454,555; and 3, 565, 804. Anot her type
of ashl ess dispersant which can be used in the practise of this invention
conprises the hy- 10 drocarbyl substltuted su00|n|c aC|d esters and the-

I



and references cited therein.. The preferred ashl ess di spersants are
hydr ocar byl succinimdes in which thg dusgdesysy byl substituent is a
hydrogenated or unhydrogenat ed: ponoIefln group and preferably a

pol yi sobutene q% n pa nu r. a lﬂ| a({ Lenl d other.
neasured by ge e&ﬁ%&; ﬂ lﬁ et%g& ?Piﬁ iy g‘?’gg r?ﬂcgfﬂ?
pre- ferably f -di'te 2butythh rX\al Jh @H)

ashl ess di Sper(ﬁwég«dﬁ (Ess on Succl 52
avai | abl g co p%rts sr'n%umeé\éiﬁu bd (4Rry bh %ﬁmﬁ&o@aﬁdf

rol eum Addi t' rec%ﬁzkihilﬁ tﬁflﬁhlencﬁ% par e rﬁ%r%ﬁ}or @ ¢hb YfeSencel 1C
ashl gss di spermr)tas.dmjughawb,b@ody@myqammg e corrposr tions of this 1 nvention
al so incl ude asdmpesiton Gicmposdsll of: (IFE partEbra nibturé dbfhplisig @Bprékiisately 7896 2B Yert-Botyiphdd
have been subjmiv.ey 2itert-paypheiiol, d22%RAI6-tiMek tbutyiphshol sab 4 2% 2Ask-ter tbuiphenbiGind other
reagent . sl n prehpaolic coghpenepis:ind (iil) @.8parts afBi(hangipheiyapiesant , any of a w de

vari ety of postheresdistiof thgsedeptese asdollode used. Such post-treating agents
include, for exanple, boron oxide, boron oxide hydrate, boron halides,

boron acids, esters of boro %%I Q%ioﬁar bo.Er géffé ld& 1m/dr ogen sul phi de,
sul phur, sul m%i%% | des I C aci I ng
agents, # de%‘%ﬁg ur ea; guanl ne I cyanodl am de, hy-
25 drocarbyl phosphates, hydrocarbyl phosphites, hydrocar byl '
t hi ophosphat es, hyxlr ocar byI t kagpBosphi tes, pho-smm us sul phi datone
phosphorus oxi des, phosphoric acid, phosphorous acid, hydrocar byl

thi ocyangtes, hy- Bir ocar byl |sd®y2nates, hydrocat®yT i sothi ocydienees,
epoxi des, epi sul phi des, fornmal dehyde or fornal deh de pr oduci ng cor;pounds
pl uSphenol s, sul fhur plus ph&?d-2 and many ot Pr ef er r ed NO®
post-treating agents and procedures involve use of phosphorus cont ai ni ng

post-treating |ﬂﬂmts8erﬁﬂatc&ﬁpo£}ﬁbmrh&Q&Fe%lcélhﬁwum:sinmﬂ&d B@ibRdYaer compatibility
phosphor ss - eeWakdahe Yiud@elBsiSiier thal &l bither G @étiposition®BlaRd 6.6 bot h i norgani ¢ and

or gani ¢ Conpournd antxiferbiombinbtionstifidet Btoiding B thédiaverliioh e seaitorpbrate® inGiawidel variety of

I nt roduce pliubsqahte They cai beisaipibiaricating ciand fandtibralflulibrejidsifchs, sOéh@s dltamativesgpemk-saset .
Thus use calubiimtingstis agtbmasia transinissiarsfiuls) giar, oilf hpdsgdiosils.uiting dis efc. THedwbpdaot ey be
sul phi des, pmireral qilasynthetie sit, & natyral ailrtic dslawegetahip oilipragnixtybe thereof agaanpixeee obd misarg h
conpound® i ntanddsynthebfoll Suitabieminesalofisiagidethass B&propiatyringeriy refised frm StyHesttofany
aci d, phospReiresinsiuding Gulf Grasiclifconiinent Renesylanipe Califinta; plaskauMidfieFash NortibhPracad the
tetra- phos plr?oﬂae,dawéﬁtnargap |°Wé“ayé’9esed Ineressing Shednigpisi Pt phosphor us
conmpounds as_riYRGpfiFalijeckde FcasbAnswLhetipioli gnr syathe 'B?‘fte h’é ﬁY’l"@gc hydrocarbon
tri hydr ocar Bifingide Hl“t‘%%"“ PHﬂPRﬁh dPRS?P&?‘B 'P“cﬁ'%gg %ﬁ"é%sef % % T“"“Yd"°'
phosphat ¥s, 9812 | Yd'%?? 595 r- Ay g

their part I gf K p nclud eese 0 ono! 0; Eﬁ Cq.r bé((ls T
contain up t sﬁf(g % £ f&ﬁc g’iexﬁ.met thfﬁ E,%ﬁ;iﬁ% ds
te ~ (hmﬁJ

post - treatl e o _ |£t$sade9
ca-(pabl g o E&QG a,.esibaw .thhc rPaléorHer uce “boronor

bor &FCON al NiFicdRdnial loﬁ:’ihét I%Pod u@é‘d. u%@é‘arsﬁroname ou%ﬁﬂﬁ I, FABdsed dil Brnotdeddfhe
made of  SUC Iy, coHOhBBIGICsONaR B, SUANBHRHAICSartfoierdl el bif hsadalofl Sung 3R Gitidikueon Je)iLa Bi,
~ox- ides, i aﬁdtudmegs‘kharsrnahydraataﬂ;&rfuiymﬁgénaﬁa graiedired.bor on conpounds i ncl ude
esters of bor OMiscasity ilBex iripiévarsariay bd1fcludsd in the pineiapéyathetiiafd maturdlGils {d Sriydlefdstlidredn) S ,
bi bor at esses inairdey toayhievb €Heiviscaaity mlopeRieedeamedundessirg of dekimble4 5 It Is

particul arly pihefiishedidbricating bil dompasitions anddiditieontesiates sfihi¢ invenim cortalpingdhegirdspnta
hydr ocar by| astigkidant systeresivilbugaally gsavonthicieshativelldmpwradditives inatdettesarfokefitheir special prop-
post - t r eat edrtios. Amorg thertiniersys addiivasiwhigh eande gmoleyed indbmighsicand and fnetioprh fluids and ad-
conpound sodmnqeﬁﬁwpﬁbaweﬂt@ o thps @sphe? aibedhegpinliel®r onat ed. Such
product s5°exh| tfine pesfeash tyaeiof pnqlliaty apdjive yidipestinthe Wirieant finstiqnalflyid apd addifye.conqeptrates

i nor gani ¢ % '%qﬂaasm%ma" i) [4ing peess 4 P'Eﬂ‘t'glis@e’%%‘ is fype inglydehydsocamyl
preferred pB'é"P 'f"r‘dé%u" q_a“ §d s

AR i oy .s. ﬁ:’é‘*s"{” e d.
pﬂgslphgr;sof’gf e B%%b;e}? sk g&grr 'gr; el Wa‘h%l“'?ﬁ? B g ol

o ami ures

anhydr- $'de ,ﬁy .rs.gnherr rﬁ ‘éﬁ@-ﬂethMQSt
preferred i ﬁ:r B re%gtb éinbeg n't pa'itéﬂ Iitéf'ﬁu Ie. -substrtuhed
drocar byl hyg ﬂ @ﬁb@ brh lﬁ’e%a éi dgﬁyth rdp&iafion R adchity d 117 ﬁ' ifrU.S. Pat. Nos.

ni t r ogen- con- talnlng di spersants for th purposes of this |nvent|on

i ncl ude di et hyl hydrogen phosphite, dlbdﬂyl hydr ogen phosphite,

di - 2- et hyl hexyl hydrogen phosphite, didecyl hydrogen phosphite,

di cycl ohexyl hydrogen phosphite, 55 diphenyl hydrogen phosphite, isopropyl
octyl hydrogen phosphite, ditetradecyl hydrogen phosphite, dibenzyl

hydr ogen phosphite, and the like. Normally the hydrocarbyl groups will each
contaln up to about 30 carbon atons letures of tmo or nore such

-, o o a Y Y 1



pounds.as npnonet hyl phosphite, nonoethyl phosphite, nonobutyl phosphite,
nmonohexyl phosphite, mono- cresyl phepegdssbsssimonobenzyl phosphite,
nonoal | yl phosphite, and the like, and m xtures of two or nore such

oo o gﬁﬁg%%@{dymaawe%é& Q%Wfi 91§ fg&a%aﬂ %&1@%‘;“
are al so suig q fo,ae§a,ﬁpﬁeem &nﬁﬁd %vhﬁh'

anal 0gs of isfian brakiueR SFHySrodaty ﬁsamt.mea phe Erysor fﬁﬁesrgi‘é'd bsoerar

by the fgrmy @s, AdNob. ardasm 821384 s,530 eéarisgﬁw 3[795 éﬂ? 8,725,488, QGDEBICRT )é47a
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total des constituants (i), (ii) etéﬂ}ll) 50|tco ri s dans nlg % gede

0 1 %a0,8% @gmng@uﬁ%wbﬁﬂspwh Id§|au Btens ein aschefreles ispergiermittel ent-
%_(drq,;;yl [ qd‘é‘é pol yph6nol s A pont age nbt hyI ene dans | a conposition solt

conprts dans | Jatel geltzlug g 1£1sar & 1, a"de? -das SOABRR 6.&&%.%.&&@&3%&%%%9”

suivant la r %ﬁ ﬂg rﬁ f"aque |'e constituant (I) eat

mhl ange, so- |u ans des phbnol s nmonohydr oxyl i ques

monocycl i quess, zlagananens&‘ﬂﬂ@@&hhh@rucﬁi‘lcam mxmnarnrmslnes/amtzétaifkmumur cat | on 1,

dans laquelle |l e constituant (ii) eat un n6lan so- luble dans | huil

des phenol s 4. SAvsammengrizung pash N’-‘ZD“&FWF@%T‘%@?\&EQ‘&“W"WW“@WEMW mindostina ones

Conposi tion sur@avﬂnﬂchm!ﬂé's'ﬁ’a@m?ﬁue des revendications | A 3, dans

| aquel e leabéj "R :E%z%rrr]\ of! grer?rg | erTerIem |hén111§dmn§r6{ér}halténh leth ARfoxilidtiohshitBAR

telles que | Alsind} he das dadurch gekennzeichnet ist, da die

monohydr Ryl i q ‘Laerﬂa R pnaabt Ty Tene tans. 1%
corrposrtlon so ﬁm yp‘ gangﬁﬁ'ﬁt erval Iec de u1 5& A i 1. 5. Conmposition

suivant |'une quel conque des revendications 1 A 3 dans | aquelle lea
proportions gfgRndftRficns

55
1. Compositiond’ antroxydant qui comprend une association (f) d'au moins un phénol monohydroxylique mo-

nocyclique soluble dans 'huile, ayant un groupe tertio-alkyle dans au moins une position ortho par rapport
au groupe hydroxyle et un atome d’hydrogéne ou un groupe tertio-alkyle en position para du groupe hy-
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tituants. (i), (ii) et (iii) sont telles quo | e pourcentage en poids d' azote
dans | e constituant (ill) par rapporepoussesas total des constituants (i),
(ii) et (ill) soit conpris dans |I'intervalle de 0,3 %A 0,7 % et que le

rapport 20 d &gﬁ&} Rithypfiol B Rk et LR AIRNEL: Qpntab G S 1R s AR rhY
pol yp_h6no| s A ﬁ’é? (ﬁ\ Jﬁﬂ%&ﬁ@ n%&ﬁlgﬁe%mmatique solu:?jcﬁné:l‘ﬂ i ﬂéé [H:rf?x ioﬁé)djg(i). (ii) et
conpris dans |'gyuat s hui I€ioureentaghen polds dBzotd e3P0 Sdnshtdnt (Fij Ha¥ @PHort au PEid total des
quel conque des chRuBaHY (), bt@l) Soil coMpriz dard B rvhiRAE 8.1 b 0le3%, 6QM1S1k kepptitPondstal phénols
consi st s gssentpioRbtysreRidue@pblygRenbibh péhiRe Methilernd@bitla énpbshioh Sditlcbiipria dhns!rAtaRRRI S
A encenbrenent dsufiraaqee diffhrents, 25 qui esat a l'etat liquids a
250C\«/. Conposition suivant |'une quel conque des revendications 1 A 6,
dans | aquel |% [Compesitian d'anfienydant qulvant iarevendiostiondisdans laguellederpanstitvant () pst Heinéienge, so-
d' au noi ns t roilublerdapsihyjleisies Hhépels DeneBydediayes sepesmeiaueient st hri que di f f 6-
rents dufty fhrnb. par,_ reaction d. un nge, constitue I_nclpal engnt de
2 tertio- bu%;l ﬁg&t}i t;gllg :gi?j'n’élo% tsu ?1 la rever@clfa@tiqu ans la ue%e linmaﬁuaﬁ?@g&un ggange, 80~

I
1
. T | Q- VEC
f or mal dehyde ou un reacth‘e gnﬁ‘é‘nd?ugﬁt{maatuér]t'og elegg ;‘%ée/ enﬁ%(r%ESsencs d' une

base | nor gani, q&dmbstibesuivint I'ére FiMMphdue @Bs BEnNidiibns!1' 28\ dans| 4Gl efIBEMEpoFRAS des cons-
revendi cat i ons tiuarts (i, (i) @E(MFsohtddjedub R rdpBor€sdA&sral biéad bu gHshdls menoRyArlofyli§ues:polyphénol
essent | elf ementou pelypérpls@amyhtagginisenylsmiidanisia carmpostidaSbietoimpriciapdiaeramate @6t a 1:1.
al kyl ees sur_le noyau, solubles s5 dans |'huile, ou bien un nblange de
di phényl ani rfe aomaoswwgsueyagtﬁwr\angn@edem‘@nwamsﬁ@s?s dank ipnsliaslessprpportions rleg aons-
sol ubl es dans [iyanss (el 6 (i) senkistiasiaus I Rouszentaga.en H°'dE,|,HEZ° F*dbﬁ‘g&'é“’ﬂb@) par rapport
revendi cgj i ons 34 Pgidsotal degqansiity 'I('%etl('@sﬁ‘(‘}ﬂﬁffrisf’ﬂ‘&h'f“e;gr W’EQ%‘ Qi7h €t quele tapport
moi ps uneé bi s- PAN9eR F&%%‘fg\é ; dge §“°P'§‘g¥$§?’]°b°”l YR[IPBRHR PantaRg méthyiéne daps
gr oS’p‘é al kyl e FBgempestionelt spmrgis ang bintatvalede & 1lar bons, et 1es proportions
des constit yanicampdskion duivint IéHe qlididohdue d8sHevendiStioRANED idts faquelBle constitusife (yconsiste
conpri ses dans eksshtalidefdnluf mdngd du Mois tbidieris-bityipHdRols 2 dhedribrénitnt stdrilue dftforefitS,

0,9 A 1, 3 part igaiegt@ re@nlisd 412°¢. (i1) par partie en poids de constituant
(iii). 10. Conposition - d huile lubrifiante ou de fluids fonctionnel

cont enant urfe [Gempasitionpuivanti'ene queleandue desratendisajiohsrita &/dans laquellgle ponstiternhfiiceonsisteo n
d' anti oxydant $efedtisiiament enve mlargecian eins Heistertioputiiglyphériols dencomarement sigrique diffé-
Conposi tion surepgdy typaforred RapRgactien 4 \hineiange corstiug prinpipalemenisieriertioputyipippt et gp 2,6-

di spersaft sangHedprbytdehéng aveceforpaldshydey us fhagti rgendsant quferngidehyde enprésance dunes
laquel | e 1 e di SpROIOIRPINEION: cendres eat un di spersant sans cendres

contenant dg |- ffion &art Pune ¢ b bibsHBvefidlatiatid ! a7 uahiduafbI€ Ehdtit/Ant iy corsete® U
12, sous fo?smee E\%ME& %ﬁ@%&&tmjé ou juéiieu ﬁﬁ&;dbgf& Iﬁldfsvs%ﬁﬁ ngt f%solubk:

revendi cgli on s bhuilbub nul_ﬂMélar{gﬁﬁg'blb eRpliinesh @ GHEI BRSeUN GpnBhyRReb bildibes sur ls
dom nant s d' au pphab asiubléyahdiinlie. de viscosite propre A la lubrification. 15.

Proci d6 pour lubrifierdes pieces necani ques avec une huile lubrifiante
cont enant ure. aCbmposifioresulvarg fung gasicosqa des reVeadications N & 7.daes Isquelfede @nslituant (ill) consiste
61 ast oner e f| ueney mbipslure bisr(d-elbyihémt)samine dansdatuelie|ls@oupn alisde el @n raudeialtiylp ramifié
ficatlongat efyants s datorvesciegerboriaystfes propdrtigns degropstituants @ndi) 4t £ir wykasel pendéralen
14. %ﬁ_ sont comprises dans Iintervalle de 3,5 & 5,0 parties de constituant (i) et de 0,9 & 1,2 partie de constituant
(i) par partie en poids de constituant (jii).

5@

10. Composition d’huile lubrifiante ou de fluide fonctionnel contenant une petite quantité & effet antioxydant
d'une composition d’antioxydant suivant I'une quelconque des revendications 1 2 9.

45
11. Composition suivant la revendication 10, contenant en outre au moins un dispersant sans cendres.
412. Composition suivant la revendication 11, dans laquelle le dispersant sans cendres est un dispersant sans
cendres contenant de I'azote.
50
' 13. Composition suivant la revendication 10, 11 ou 12, sous forme d'un concentré d’additif.
14. Composition suivant larevendication 10, 11 ou 12, qui est huileuse et comprend une proportion dominante
d’au moins une huile de viscosité propre & la lubrification.
&5

15. Procédé pour lubrifier des piéces mécaniques avec une huile lubrifiante contenant un antioxydant en pré-
sence d'au moins une surface d'un élastomare fluoré, ledit procédé étant caractérisé en ce que la lubri-
fication est effectuée avec une huile lubrifiante suivant la revendication 14.
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