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limt of MM Mh will generally be about 4.5. Values of from1l.5 to about 4.5
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that mhen the eqU|vaIent of antno conpound |s about 0 75 or 35 Iess per

o Y
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carboxylic derivative preferably contains no free carboxyl groups. In

anot her enbodi nent, the acyl ati %g\pa%gr}{u 'B§ reacted with fromabout 1.0 to
about 1.1 or up to about 1.5 equi g of am no compound, per equival ent
of acyl ating agent. Increasing anounts of the amino 40 conmpound al so can be

used. ThiRea01E® poijaidhe mfmeaemqmw&d mixBre?at tHd 5ddl & e BacBtP{gBnofally) Bfstroll Rpds | S
react edsivdtd br feblfuedif Ynefbliowilg dkPriples) BapbhifiddBioh rlnbét i€l a@6rkhed Dsilpthe ASTM ey
nunber procbdiiry.DfRe Gmild fof CaaIAtNG A TRtio oM I HaponffiGdtioeamibpd i€ as fallowsral | er anmount of
a polyam ne containing one or nore -NH2 groups is required to react with a
gi vers acyl ati ng agent than a pol yam ne having the sane nunber of nitrogen
atons and fewer or no -NH2 groups. One -NH2 45 group can react with two
COC]—IgroupstoforﬁP&qu LY D SN0 GOITT eddgens are present in
t he anmi ne conpound, each >NI1I1g7rr(%9r9 S S%&OWQWmcyedr}e - COOH gr oup.
Accordi ngly, the anmount of polyam ne within the above ranges to be react ed
with™he acyl ating agent to formthe carboxylic derjvatives of th

%ﬁorﬁet«?

i nventi on 1@ 8'?"! iog oy 'P iSRbtpined BYer'E'd'E% iSBROp! ?#'W"B‘Pe't'?*(éh%m‘r‘f?étr and

© po

&t o
-f%pﬁﬁd? 'rr}c t"waber éﬁﬁ @gafﬁgﬁrgs U0 vl apontian AT O8 S

?ﬁgdcéa ‘r-" m " u&%?BE&‘X%a &gﬂgrﬁs iuhé{r%teﬁ %’@Qﬁll&v){rﬁ%r@les 1 Qﬂirt?:f o 2 of
I'CB

and thefo rag a%d%ser, .r)e. ¥ saa&,@rac epsm%n&srevaw o, the

acylati gg ﬁﬂﬁr@ §reqx dédlesd \Gulisitd @nd reé’sIur &fASit of r%h'%ﬂ)ﬁah& urids9 barwisB lcleB@C h
\_gw val ﬂa atedel ght of substituent groups. V\hen all of these features are

Present in the carboxylic derivative conpositions (B), the lubricating oil
conposi Am%@he 55 present invention exhibit novel and inproved
‘properties, and the lubricating oil conposrtlons are character- ized by

| npr oveExappleflor rance i n conbustion engi nes. The ratio of succinic groups to
t he equi val ent wei ght of substituent group present in the acyl ati ng agent
can Be detAaniingotiSt0ments (0.8& melalad polyisabuieiedMn A 185.Yiw ©5325)and P parts €BF9rmole) af e

cor r ect @geie gnhydridg i heatagrto 110°CPTis mixBiratip Yol 10 1P&&cin dchops | dyeinalveyed 48 medent i n
t he reatdS Bele)df gesgeus dhlorinenig adged bereambﬁ pugiaeer A HO(18R fefmiddiionab] paie d01& as
filtrat@olgyof chlaing ibaddpd pyor 36 s, fin fpagt rﬂ?f“é%)s strig i repting &t LA 183 HHwih | o
\det er ni PiEegeq, Q'P‘f’félf fop 10 heurp [ "&'%?5’ '39 fed polyigly %ﬁ gltngpccwg aeyi#tiag p9egt t he
rati & f PEHP & FRPONLGHRY sAveRlont e et °\°?"'é{%°dfbé$ PeoMErocey

(M) (Sa Nolezcorrect ed) 112, 200-98(Sap No., correct ed) 10 The corrected
saponi frcatron nunber is obt ai ned by d|V|d|ng t he saponlflcatlon nunber by

the percent t BeobP ! & 53t pORiSoblBAsE ML 20500 w68 HJ O(‘iP)f the
pol yay kﬁ.&es)'ar&iﬂrfapsnhwﬁsrs G e L evdni as{regrad B ecs.n hoa eur @ése or _
st QU I L g e

105.5. &33 mole) l;h&roaﬁeeeewaédl B Dhoutd ThePioXdia infEires 8RABoRd ib§ hbétilnyatt raaimio n the
sLol | ow @h drcasbiewinglioB26ibilrs! TR rBdidiB 3 1S téleddpolyisdbutena-Ehleititbd Sucdiit Gcylating

~der i vat hgest Ha@ngDsabbnifiRsBN bqdvaled nirhiber 61 87ak Geterined ByRASTM prosskiirg DEB4anpl es B-1 to
B-164 1 n the foll ow ng exanpl es, and el sewhere in the specification and

cl ai ms, Bapleger cent ages and parts are by weight, tenperatures are in
degrees Cel sius and pressures are at or near atnospheric unless otherw se
clearly i rﬁdﬁl&ﬂ?@ﬂpolmbmwalwqq tby thefaddifiqnl of 251 aBs of gasenugiehiaring 19 3890 510
parts (Partoaf pabfisehutenp (MaT 160 af §i1 Cin 486 hourand 343 pats o maleis gnhydrideds (0. 59
nol e) oheaied[l£Q0° % ‘?Uﬁé" h? ?aﬁ@&f@@'ﬁ ig hpld P'rﬁoo'z% iCfor§-33choprs. strippeebat 24 G o
[err] i PPYor YASEH™s a‘H’u Tai fltrgtesis “Ea‘i‘eﬁ'éed @'V@W% syceinje agyiting pgoat i s
added b?ﬁ\@&f‘ﬁapf’ﬂ@agﬁtﬁ‘reﬂ alent numberof 94 as date Eﬁdttry&ﬁ%i Q€ (0. 16 nole) of

chlorin oanJded Qver 35h Jrs. The reaction mxture is stripped by
heat i I g—a— bl owi ng for 10 hours. The residue is the
desi redE,g%%lagpbut ene-substituted succinic acylating agent 30 having a

saponi frcation equival ent nunber of 87 as determ ned by ASTM procedure

D-94. Exanph&ue & prdpsled sy s aJé?tQQ op%kspa&é?(o%%qmle;.}, ol QHmHRP Hiklnid) 6f

( M=2028yiddpbiPshiines Havm B350 adoul 10 ritrogerTRbifs por HoloBle i 163 PaHRYF indi@) | S

heat g4 &.parherer parts0i26 etillivaloht) 6f hé siRMES sicBinib Q6yidiind Byt prEpaFed il Ekanitle ai ch 85
parts (1382chTHeasctio mBRHES Watsd o A50 1T2ini ShoaRdnd stipiaadybidwirg e mitdgen. THy

[err] amadidtlinixtuta i filtersd tqyisld the plddidBasaml o pol@ibn.chl ori ne i s added over 4 hours.

The reaction mxture is stripped by heating at 186-190 C
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with nitrogen blowing for 26 hours. The residue is the desired

pol yi sobut ene-substi tuted succi nlrﬁq,‘ggﬂo@sﬁj_ agent having a saponification
~equi val ent nunber of 87 as determn M procedure D-94. 40 Exanple 3
A m xture of polyisobutene chloride, prepared by the addition of 251 parts
of gaseogsanphlesi ne to 3000 parts of polyisobutene (M = 1696; Mv = 6594)
at [err] in 4.66 hours, and 345 parts of maleic anhydride is 45 heated to
[err] in O.Omikmiels préfutodroyarest ddaition o 51 pare (11.38 efeVatbnisy of b @6rhitherEisl imiurd of SHYIshe ,
st ri pped péiyaniines ihhvingrithen aboatCitormoaiitagdn dtdngs el molbtage foi 1067 pdrie of Minblakoilckme i80% d
pol yi sobpérsn(©38 eduivhlbits) tof the Sulsstiiuted Guckinig| aaylating agent prepanalVvin EgangplesplordDA45C8t | on
equi val eilbe reaciie mixb¥e Bhealed tet581GrinnE boulsyand Stivpqur hycdaningewi®-r@vgenClneh@acfibn C
Deri vat i weh@oinfitesad; andrie f{itBle:is he desiechpsbductB- 1 A ni xture is prepared by the
addition of 10.2 parts (0.25 equivalent) of a comercial mxture of

et hyl ene E#WPeH® nes having from about 3 to about 10 nitrogen atons per

mol ecufe to 113 parts of mn er al, 55 0|I and 161 arts 0 25 e UI vaI ent of

th bst t“u’f"é’t:l“’s“{u pris of py 5{ dg
The fgai ' ﬁg*ed gl e‘HePFE? a@ °'vt '2675 a]@la

Wi It h ni tﬁgd) h"LFués P ﬂ':% ema Yte (.])am ovg
oi SO u X%a U{o S

the iﬂ’&%ﬁ% e t°

mlml IIE © at

ethylene R
e e e

«@Abstltut ed SUCCI nic acyl ating agent prepared in Exanple 2 at [err] The
react izpnexamplel€ i s heated to [err] in 3 hours and stripped by blowing wth
nitrogen. The reaction mxture is filtered, and the filtrate is the desired
product. BErampdues-db- 1966 Par ofi minerslcoilodnd 11682 pards (25 @juivalonts}roflla sabstitutsadsuéitic
parts (1adylatugagestipespsred aoih Eaargplen tsihbatédoid 148 rCovhereopon 095,68 parte 3.Ggmmivblents) epar ed
as i n Exesmpheacid nibdure obgibyiand polgamines as obast in Erample 56 .28 gided evend pgriog of & houre
(1. 32 2pgwhilpahaimaining the) reaclion emperatursf at WAS-460 ° ©sThaderstionshinivieyis Etirednfal 5&rhoppiahg
f unnel t #50:158° G Wbilpeblawingtwith G'tfeaen{'B\erﬂ}'xt'er%srﬁlferp@mfowpﬁar'@t %/ﬂtﬁf pidUhe filrpie it théng i s
cont i nueé@esired preduet] coptaining;$52¢ oif apd A 206 piregen ftheonki ADure i s mai ntai ned at 15
[err] for one hour and cool ed overnight After reheating the m xture to

Nperr], tREMReERre is mi nta| ned at th| s tenperature for 4 hours. M neral

i t(e??g. i ref°?1€6? %?f r gt ete%r? iiion eésr%fc'a@ Sl °

0. 65% ni ﬁg prlegfa as in Exam Ie eate ﬁo&h&z{cg

i ner al % tat 11% ¢ nhtt &fhoe

acyl aty ”Ebus@@ §ut1 1 'ﬂﬁe %LQ ﬁ [EHHQQ@T

parts (3ﬁ|9at§i§lﬁ'|eV&% PeB uéP n%mﬁﬁrﬁ%%h dmmtmoaerp ne polyam nes as
used in Exanple B-1 are added over a period 2 ours 25 whil e nai ntaining

gt,he r eackksipletesgiper ature at [err]. The react| on m xture is stirred for 5.5
hours at [err] while blowng with nitrogen. The mxture is filtered at
[err] «m t h Aamixiulet 6ff 31a1 ghartsTéfemihérhitdiladng 846 phrise(2d @gdivaRaks)oofCed tirimetdan tndvttuie Y 55%
oi | and é&th@é&ropolysmicges ugedveBrample B-11i§ heate @140l € whorbup8i)3885 parist(Ti0 equivblerks 08

. parts of asubstiptatl sencinic saaylatih@ 2genp prepased( & indenmid &atesgdded ovar 8 phrivdiof abogt]1.75
succi ni chausdsdhe lagpargiurp incropsep i abdut 50 G Whileehiging with inirogenathe thixture i eveinfained
wher eupoft 113905?&‘9"33 pegiot ef oot [Behaprg pncyihergatteriiaied wittap filler vid st E306F. Hetiiaterie
pol yarff nte dggreq praduct gonteiiae:40% pil 4ad Bk niirogen thep H@ed over a period of about
50 mnutes. The reaction mxture is stirred an additional 30 m nutes at
[err], aﬁ’&1 k1 errperature is then 35 ra| sed to and nai ntai ned at about
[err] for hors Afllter ai urelsf aier d Th

SR v ;% QmWW )
(theory, 2( éé;:g " ﬁi:cﬁ::: mgﬁi%&gé Ear&i in ;glé PI |
and 844 Ii)@r ES 1% %QWE "5t bn wing with nitrogen. The
reaction mixture is f' ltered to y|eld the flltrate which is the desired product containing 55% oil.
§5 Exatnple B-8

An appropriate size flask fitted with a stirrer, nitrogen inlet tube, addition funnel and Dean-Stark
trap/condenser is charged with a mixture of 2483 parts acylating agent (4.2 equivalents) as described in
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et hyl ene pol yanm nes as used in Exanple B-1 is heated to [err] whereupon
3885 parts (7.0 equivalents) of Eggs%sgﬁégdt ed succinic acyl ati ng agent
prepared as in Exanple 1 are adde period of about 1.75 hours as the
tenperature increases to about [err]. Wile blowing with nitrogen, the

M Xt Ur eexbiipléB. dili 310A6-1PSI. TiRE mixufeQs néiteB 85 2106 C WhileA RSN WasRRWK Dustid thib@heaf t er
filterafb whdufe. Emliehd Silyaming bakonsq(id4] partd, 1 4f dglildienis are Slodfy ddB&y 6lRs biodongr Oduct
cont ai rvotiat #i¥erperatiié) (hedtemporatinb isDg&ainad REopt, 2182 ') 3 hdulecdnp then 8668 pértsBitxt ur e
i S prepsadidd iy dodigase heitbrparatudd tol £252C.paitet Storadh dt3138 €T ttr VA5 chdliry, thé mixture is
conmmer Cilterbd thitoughudidontdcedn® earthtidprbvidecthepdaisivea icylaad dnansi botionisrconteisitign8i® @l. t 0 about
10 nitrogen atons per nolecule to 392 parts of mneral oil and 348 parts
(0.52 egarpleBdnt) of the substituted succinic acylating agent prepared in
Exanple 2 at 140 C. The reaction m xture is heated to [err] in 1.8 hours
and st ri ppeuidus ofiSegary G aneirpions) ¢f 6 gersitutythauceiaia aqylstng sgpnt Piapaied 28 if Prameleed t o
y| eI t thig 44 mww eihis proparefhand deatpdoa abgub HI9C © V{Bdﬁ!ﬂ&‘i‘ n'Ffmn @3%"&‘!“0"955

npl é"%me‘"mqm feé'reée Pi*e" 1a1’d3§ r?“? P P9 fopivaleq ogmergig!

Lune, e oo e ?f;ﬁmw aerrarfg 8
E’pxéuirﬁf mgngi[{rﬁrpfrﬂg% : arf@ﬂ'%e %@ mﬁr e | 013

[err G’s'rdptrogen was sl owy bubbl ed t hr ough the mxture Et hyl ene
pol yamg(gm okhpnms (134 parts, 3.14 equivalents) are slowy added over about
one hour at thrs tenperature. The tenperature is maintained at about [err]

gt‘,or 3 houfiy gddral PREdHB8E Bampie B lis in I§eaaﬂe¢rm e &8ss it bBCoqutdideloflbure to
errlo ghbdtiftted SSubtinkd goyflingl &joht] asl Sropalel: i EXAHEIS 1 ik REacidl Xith 05671 Squivalent iof eI €d
t hr oughcomimeicRITABARI Sf SfYIEdd polyaRindd/i TS prétRictdabidine@ dn AGY kel i B B sBRichONS
cont ai rottginitd88%diluentbikanpl e B-9 A mi xture of 3660 parts (6 equival ents) of
a substituted succinic acylating agent prepared as in Exanple 10 1 in 4664
parts dixamplé Bamt oil is prepared and heated at about 110 C whereupon
nitragen i s blown through the mxture. To this m xture there are then added
210 par t sTHecgengalgunepdusd o Fxanple)B-9s topented rextonl thatithe Rolvemine usedtiy thisrrxamiie iBani nes
cont ai rnrrguialeshemewstief aB alkylopspriaming Mixture seraRrisiag §f% 9hethviarg mige Holtoms
peri od fom Ynign Gashide and $0% 1k a epmmereial mixturgef sthyigng eglyantines torespending inempiiigelt i onal
\9. 5 houpmulast dipthylene:trigminer &his golyagyitemixiyre jascharactsijzeq gs haxing #p ReivRIaRtaYeiohtoft | t or
ai d s ®M&¥and the reaction mixture is filtered at about [err]. The
fi Itraé&g“é %_3 the desired product. Exanple B-10 The general procedure of
Exanpl repeated with the exception that 0.8 equivalent of a 20

b d
| \?VI ut ?‘t 6 tuted H&Erlppdcgdu?efé’r LHn;FiQ B%QIE Foe Qfs% ﬁpgéﬁg bg&ﬂ@?%lz& th tiué eiaﬁ, J.[eThe

prOdUCtb Qﬁfgﬂrd? hirl&\e{n ﬁer’fﬁ:’@%&urééra E?\eQ s ant @ drVaieﬂQveﬁ&rUfﬁdoﬂl!ﬂQ 5 % uent
coil. Exarrp The general procedure of Exanpl'e B-9 is repeat ed

g,except gxh,a,geghg poI yam ne used in this exanple is an equival ent anount of
an al kyl ene pol yam ne m xture conprising 80% of ethyl ene pol yam ne bottons
f r omwUni OR nib@urdbfcias pa (CDEquivblerd) ot @ BUBRtGb@buctihik hdylatngQigertt blajdréd & ipBlayhplel nes .
cor r esploarndi 563 parts etpineraicall is fpmpared and kpa@i ad 40 ° Srvehetenponrd2i2epartd lof an pibylgnan ne
m Xt ur epolyamiod anixtued eorrespectingsin lempiricat fopmulaciy dnisthaleamn tetransineg 158 efuident) erb@dded4 3. 3.
Exanpl eov@-ajr@ridthe onselirur 2l theplemparature és regfintdined ap14@ * B-The inixturedp blawrevdthaniftoagtast hat
t he polit/ishpaied 0150 1G and meintaipridat thisateppasatlys for dohepisi whites regoyingc valere Thef migigrepar t s
by w&i '%ﬁ'te@dHVP‘@hé fﬁ?ﬂ a}da?hah@t b¥t Pornd thevfillaleds the desiredrPogist eamprising gbawtt s by
wei ght dAminerdldlenet ri am ne. This nixture of am nes has an equival ent
wei ght f ab ut 41. 3. Exanple B-13 40 A m xture of 444 parts (0.7
equi val f’ff"?e T4a substituted succinic acyl ati ng agent prepared as in

Ex I 1 f d te

\Ah;e‘?gueo zzﬂga %{gg ?‘gl'P uggé ro? j}éa‘?b t tr:Ir% Lﬁ gen;%r%aare asm E)[ﬁr&ng

erpi ”ﬁ ﬁt'%m*' 609 r.o over
HI'Th ?e nﬁ&tu}ﬂé ﬁtﬂeﬁ 2 fd-21 od! Xture

' S b' OVYR 1Y thrhipeRnlrd Bgﬁrﬂolﬁ‘§ Mu{erai Sil @2P3aRS) id &a d3£n6 theémi urg e rﬂ&rﬁbuﬁlﬁ i’és E rS

t enpar alobtlt §7 hédfs whelaGbh She'Hikthir8 is fREMY driddhe/Mitfaf is thd B&irsd &Bd&&&oﬂtﬁmﬁ&%ﬁ% bif
filtered through a filter aid at about [err], and the filtrate is the

desired product conprising about
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55% of, m neral oil. Exanple B-14 so A m xture of 422 parts (0.7

equi val ent) of a substituted sucgiju lating agent prepared as in
Exanple 1 and 188 parts of m ner%mé)g?aa@é%ﬁepared and heated to [err]
wher eupon 22.1 parts (0.53 equivalent) of a conmmercial mxture of ethylene
pol yam nexdapletefss from Dow (E-100) are added over a period of one hour
blowing with nitrogen. The tenperature of the mxture is then increased to
about [err]A aiehreTai #aapane do. 2t eduivhient) 6iNP eub3fititse slicdiic acli@ing agendphpirad aiid
(625 par Esamplest andde4lpaais df mineralrvil st prepared andTvated i abed 861 C Wibteupbnl 2214 dafls (088D Ut
17 hous s equvalemtlgfoneldnii® a1 xdded.cThe iktirb tscheatdd 3 tBOt Devdrid feriad & abeut 2Heurdesd r ed
product oeinteinehatritis ®&perature for ours. ARG dOoling@ Bved@dt, B niBstaerjs|heat@l 3 70% Cnaveit 28 e of
414 par t Soufand 1o AJ0E wer @ perlod of 1.hoyrshBreimixiure i maintained atcabeut 21 %:4(Ci ferpbent & heurs

pr epar ed argsat jappu2a9;1(|fas 6hourp.Aftergepoling oyesnight, the) rerstion) miurp is f;'lztefpﬁ’ atiap édfh@mh a
heat ed t 8teapiduihe filssts |s tharlopited pesducs ontpining 3% mirpratglh 5 equi val ent) of

mel am’e are added The m xture is heated to [err] over a period of about 2

hours an§ Wned at this terrperature for 5 hours. After cooli ng

over ni ght, the g e eat.e & over 2 5 et']ours e nd t

ﬁ peri Od frﬁl) rls:"r'tﬁ-ﬁ)eﬁ E' é’e parts 353 un%‘a B(g t 4
our s gngf el ﬂfﬁca, é :afma iﬁa&tlon
m xture ‘% o-é‘l oy p di

desi 1 ed .n&% rm .len %{m&n 5ok nnwafaa |
414 part §d and mantahua%E bﬂoh‘lt @fbﬂﬁoh@gmé‘ﬁlé% L0 @5 In

\I;xarrpl e &esﬁé‘tﬂ r Ogﬁg,ﬁ,ﬁggg% mng,gwu'ﬁ oil 1s heated to 210 C whereupon 21
parts 0. 53 equivalent) of a commercial m xture 15 of ethyl ene pol yam ne

cor respomj__%ah&embcruh&al formula to tetraethyl ene pentam ne are added

over a period of 0.5 hour as the tenperature is maintained at about [err].

Upon conpl €he atricafingt dicomapaitiisan thefprdstre ingartigraconiaia, at lelst om méngarese eompasndti|mi ned

at [ err] ai anout whinhrisssuitiiehtdo bybdei frogn iotaboun 5G0rppapeoh mardamese ad metal] provided thaietble ( 613
par t s)25 amdngahese gpmpayndbisingt arpduival aanganeset dinytiroearbyll tosmorodithioat®. In one emixdichent,

f i | t er edtheThreganpsercompaundssare prlubleds; the dultrigatingoril comeasitiensiohihe inverdion. Fheveangpnesy | .

20 (O HRels C)CusnRsEly e saithef acidisrmatasiels.rgd i perticwiprpertie of esrhexule agidfe syipias ent
i nvent i ofcidSpAtdaphenals. In angther Ypkedimgntyihp @deu 8 #gATPse Fompqunchip (e oil il erevifes
\guf fici efit™@BoubEBIR Bhout ?°8rﬂpn‘_‘ ?fd“aé'ﬁﬂ‘ﬁfe ?0@ BoPangaos FRERASUIdS mMax (hg) neutral

AR st e "ﬁ& ; g R g °V%“‘“% fized in

di hydr Og%ﬁ?fse E’ oer?ﬁssan ndical la’tF EF com unﬁ% n mord anganese Fﬁf‘rg%lszgreqmred It
conpoundgg 5..3%.99 ﬁw Gosi ks ssrféi <Olohia POl iy%qa?faeﬂ 5§ thold 3 1 On-
The mang fonto %‘é& a%rdﬁ: a?jzés& a@SAr XYl %E sesb .&”d In
part'%" eno|§§.{dtp$.o§e> {ff éeénd]&maaﬁa Hve bedr! db&rlbda ifihb

anot her  gR&LH3E TRIts), WS PaidRUSM27 80 (FRAGARESaNC 8PP da‘?z& Lé%ular WAI)I us
_provi de bieiR 850 2 b6 @Mkt a3QRd RIETPRbN TRBSGRAAR. sholik baheted i dMRHIGRNES e
\CONMPOUNJ SeuffYndA§anBeditlyalocariyl pHEBERGBAIRBReCLETRA tHRRSedaR the RIBALSA GompRAGRIES €

conpoundshe pRsdéht inkéntiehy ovelaseItndNGahgst iy Bro€diit pHOSPROIAGith@EBE ra lcbrifeniplatadize Bbisg I €d.
- The t ab museay mergateesiconpumppl i ed to t he nanganese conpounds utilized in the

present i nvibetovedieséds mamganesel iseltat ar@ preteived bédagse Ctheyproviddshighomarganeserpongent with
manganes etantimref sgubiligoand ragduseiol, thenaforeafor inroduting Gigh amouifth wEmetalwenild minieizing the
nanganesemegt sisacisisntomppundontiodyced intothe iubrestingadiewhichomernli tseivespesy a eapiarvier thmt  of
aci d. Ov&enagaese meish daneisd heametal-tayicidrediaitatiosah peertiasgdsmangenieseacompeuntiis reator

aci ds,* stiet d1i¢ ¢ angtis ggneray gre eth%'l Ztodn dhgynele e Plrgetaida-aeld in overhases gemapHdthay e
been des&?ﬁ"b%"ﬁfe{r?i’ tp ﬁefhawta' g for exa le, U S. Patent 4,162, 986

(Al kai t | p jorgani 'P"Q??"Qm I9 ? FBW?R?se é?"sﬂ] de ?5 xy"F’éf'@ﬁ'lPa@“@ﬂ‘Q 618
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di fferent secoM&aly off dBFolor @~butylurgxoups privbry eﬁdPséaomidryc al cohol s.

Exanpl es of usefqg(_g_r?xt&eg-;*ﬂ Ng bLllea ) Ph-- a@ephanol
~and 2-et hyl - 1- hexano néjf’g ut anol —and n-nexano I soput anol an |soarryl

al cohd?; i sopropanol nmet hyl - 2- pent anol ; |9(9propanol and sec- butyl

al cohol ; i soprippdrotarivon i sietiyeé 6£cobyl ; 45 etc. Particularl y useful
al cohol m xtures are rrixtur es of secondary al cohols containing at |east

about 20 aI cohol, and in a preferred enbodi nent,
at leg o ﬁ,{,ﬁ?efhtht& ‘%H’P Ao aI cohol . In anot her embodi ment, the
| ubri cat qulggégd ic g%hggpggg&sof t'h | fvention contain a nixture of netal

sal ts of diyRyQctHo l'es%i?:ﬁQ@&tﬂﬂh%‘hﬁ'p?epﬁﬁfdﬂ%f%%h@épﬂorb&hﬁk aki8# 81 thig it Of

the di hydﬁ,aﬁmehyéon@mh%m i$dptoPY1 GlcsHal, 8écoitry BaREalsbhollol 8 nilie SIGEpRYPY abld OUPS
(D 1) i Ssdbndaiy®idiyPdhbhols) anc & GBRWGAS Prinkinl O alighateLiRoondl Bihtaiing Som kel 8 rfastborgr OUp

(D 2) 2608lbomé. W patficula @ talchbhoV Mrixfisd valp BonBiinOdi Teast20255dr 3 @Mt peRomLbF isdiblopyDand/or

per cent edcoridaly tofyl alévholaidl will garebty camprisgFonpaRBIE20tmadlanpeidont 6 lsout SODAGIE Patbent

groups, siciesprggiroy sbeohydry buty Waeshobrin pRexXprofresl dnibedimardt, thé Ricohot mixtoe!t wilk comprise

enbodi mefier abdue 30 ibationtaRdi maje perbent ofnipupeipYli alpaiol, dignteepinden beings bner @ rdre prinbany

sal t s of alphatigdcdoer byl phosphorodithioic acids wherein in at | east one of

t he ph®sphdheatimary elceholsorhith mayrhe indludsdhin the alpghdl Disiatejydiudg rﬂcﬂ!mba'm'lbsoﬁ"y' an

i sopr opy P'CQS‘P' ghewheieohgl. HefhyHI-hewvbelpehalnigooctyialeshelcnonylyalfelnh Asodedy! gechelpdadesyb)

cont ai nsalaghol kidegyl picahigl. gig rP"ﬁ.‘F'bSrﬂ@h%Pnﬂs"t TheY MB!"lVé%ﬁ"F ﬁt!f’sE'fP?"t SESHRSOYIPH PO

cont ai nsh%\egevsesﬂcuab%wp'es ’EfB‘sWél PE‘%‘H ' ug ?Péi vELbidar y
\-bu tyl to nd [}? p Fed embodi-
embodi® greﬂ‘? hB" FRVOLEATS n

s. th?
at | east "%{@ﬂiﬂé il t@ﬁ%c ""‘I{i.. ' % oﬁgﬁ;m a%rs&%& (L N
secondar{?,’?g,ﬂ,{a ggg, h,g 3 rom sm or to 84&3’%0 %1

oil cagp be cal culate u5|ng t he follomnng fornula 5 w 960f i Pr or s-butyl
~groups = w %of Pinoil x 2(43* or 57*) x mole %of iPr or s-butyl groups
-in 10 Pr 31* iPro 100
xbydrocarbon nlxtur% ?"ng\f43 i s mol ecul ar “WeI ghe of an i sopropyl group.
15 *57 is nol ecul ar me;gﬂ%rprsﬁﬂsecondary butyl gr gB®SSH3BN% at ori ¢ wei ght
of phesphorous. Th m xtures which gpg lized in the preparation
of the phosphorodithioic acids of this |ast enbodi ment conprise m xtures of
i sopropyl -al cohol, se€condary butyl al cohol or a m xture of isopropyl and
secondary butyl al cohols, and at k@est one primary or aliphatic al cohol
.containing fromabout 5 to 13 carbon g gg In particular, the al cohol
mxtur® will contain at |east 20, S8 ol e percent of isopropyl and/or
secondary butyl alcohol and will B Oerally conprise fromabout 20 nole
percent to about 90 nol e percent of |sopropyl or secondary butyl al cohol.

I n one pp& dll:TEﬂt the mprLs fro out
g(r) Emre &Eﬁm{& c}rgon |t§§'oegénig é%pt%ctgea :ogj)o%%\ ::jolrs reaﬁ:oh s%g%d l?one
be i ncl uge el ot ehxa %&fﬁe"ﬁ?ﬂa& &T&aﬂ{wf ugf&qpﬁﬁ ﬁmdréé' 0 @FJEO'
n- hexyl EH"Q relativeCdniobitts drthEaidbholsth 8 Nidture, sBROSHe ,» nony a conol

i sodecyl alm& RbwinglBcApiss D &OB8 lillustiaid ms%barado%hmetan snospho.Em.o%s BRpafed

al coh@é stéh mtufde\of AébAbIEI N vari ous substituent groups such as hal ogens.
Particul ar exanpl es of useful m xtures of al cohols include, for exanple,

i sopropyl/2-ethyl-1-hexyl; isopropyl/isooctyl; isopropyl/isodecyl;

i sopropyl /dodecyl ; and isopropyl/tridecyl. In one prefered enbodi- 30 nent,
the primary al cohols will contain from6 to 13 carbon atons, and the total
nunmber of carbon atonms per phosphorusqgtomin the reqU|red phophorodlth|0|c
_aC|d salt will be at |east 9.



The cqnposition of the phosphorodithioic acid obtained by the reaction of a
m xture of al cohols (e.g. [errk?%r]%ghg% ]|) wi th phosphorus pentasul fide is
0

actually a statistical m xt ur e rodithioic acids as illustrated by
the followi ng fornulae: 35 [err] [err] [err]
[err]; Badpéb1 [err] [err]
[err] 45 PSSH [err] In the

present i Ayphdsbhorddithidic acil i prepaéd §ttedcingSerhiidie of licohalsbanirisity 6 mbles bf\Wemediiyl-nor e

al cohol 2spenaaat b4 inblbsdfdsopriopyl @lcdhiol withquhosphorisipeatasuifidé. (The phosphatodithivict deid then

pr edem i stactedywith anhailoshig op kinr exideaThechmosnt toh gincaodds if te skoy tisabog drdBdives thg one

i sopr optdoretjeab amount reguired Hompidtaly neulalizp thecphosphorodithicic e¢ids Tpe pihsalujiorpef theeringndar y
al kyl grhosphoredithipate btrigpddn thiscraannerd1 Qe o) santainsdhie pidsehorue] 240%% aulferrppdiB.8%of t he
t hree pMNSsphorodithioic acids in.the mxture is dependent, in part, on the
rel ative amounts of the alcohols in the mxture, steric effects, etc. The

f ol | Hwi "‘ERQ Ies D1to D6 illustrate the preparatlon of rretal

h h d 55
Qogsg Oro dfﬂs" E i arﬁ@? %g%g 3&? p?'éd% f"{’&?‘%@ agf ‘ﬁ,f#?f’. 3@5@
m xt ure WI 81,"? ithioi obteu?{.éﬁ ¥h|s hner {:1‘33 gn éld% erI €s
i % Jb&ﬂ with 3 5 m am w?fcy ‘apd s oo
Sne 0><:h %.eﬁ'ﬂteaﬂ”léueﬁt dl'rﬂ'iéz/lac'idsn AN, tﬂe o SrofBihici Rict RRPGFS ou':éai'ofatm)&me calt

requi r eflodated FAHP highridt abnaﬁyﬁéeah.l ée%tﬂns‘spm@osi&w; Qlidl 954 Ae! d. The ol |
-\/ol ution of the zinc phosphorodl thioate obtained in this manner (10% oil)

‘tont @i NExadpi®BRaphosphorus, 20.0% sul fur and 10.5% zinc. 10 Exanple D-2 A

phosphorodithioic acid is prepared by reacting finely powdered phosphorus

pent asul f AgBosphdrdaitidaic adicCie pbared byt tescting® mixturandf 15601kt A2 Moled)of (sGdlyl geohdls by

wei ght )andf180 paisr(® pwles)alf dsobvopy! alnsholAwithOrsaphrss(3.4 Til8) pfophbsphdrys pentagiifidp. T

i sooct apastion iF lendpdisishytiwating ithehdlcohal mirdurel tocaboud i55 HE adriharéafter addingthe phesehasus aci d

nunbesr nehtasuifide avep aperlod df 1.8 Bouxs while Graintaining tere@Yoninmpgyiiae alsabout @0-79° @ Ateru| f ur .

Thi s praihhephesphdmssieptauliiflelisiagdedhihe mbdur s dwated and stirpddpr aﬂsﬁddwqﬂy' hetr & 79rc

oxi de. 7Pk a8 dharepitey filtpred threugh g fite@idi ncl uded in the oil sI urr is 1.10 tinmes
_the theor @0 @44 @87, partal &5 mpjes) fsn‘é‘a’&ﬂ H’ %[?ﬂ‘ﬁ%’r‘”"ﬂ@-’? pats P'bJ e Ro¥e-c

ol AR ﬁﬁcr z'e Bt g s
PR *f’gwm e
ol es) 5@€ ﬁérg@q ‘L/., %\(ﬂ%P a.s% Gl s e 2. g

with 7 hos orus pen : The reactlon |s
condyc ggmggoneatlng the alcohol n1xture to about [err] and thereafter
addlng t he phosphorus 25 pentasul fide over a period of 1.5 hours while

- mai nt ai Ni ReprégyPaldoRd 4ios Phrs B.HRRK sa;[aH(ﬁ 287 lpars0.6 mole8)of ksooctif iholdld chirbed 198
3xp’noslohq’émm Rt heated Iwith @firingSto 36 €€ CRhodpRétudThentabilifle | (883 HAAL, 85 blbs)Sik ittieh @BdddOr  an

addi t i aunaér dvitedgertkwedp.- The Qitdifion oRIlE phbsphead petasdifidb iscdoRlstel liDat@k 2nduts dtar ai d.

Zi NC 400 Xrbatdon( {288 Reraars hetwedn. 5546310.] Td )miktdre GHealigsitted 6t 45-63€C 6dr @boul\il #H hdwrBandar t S

of m néfiiterbd. hé filtrafdis thelslesied pimsplpeandithibiqdeds phor odi t hi oi ¢ acid (2305 parts,

6. 28 nol eB)yeactor islvhargadovith 312 hatsA7.T equirient® of king exjdecne 58hpage pi widerd®il. While30

m nut esstiving Bt wem donnelpbreyiths abevecaréparad phesphoradithioicTagid (2287t parte 6:97 caquivalentskist ed to

[err] aﬂ%@ﬂﬁh@ 2eried @f ahout heashoues yifb 1ea Sratherm &y 543 Chthermixturafiy baatedte i"b[ﬁ

[err e drrintanogdl I8 $9y Sgnoms) The repstionimbrtyrp is vacuum strippeddg 1907Ccat 19 mmyt

filter R8-dhe g isditereq fhroughta filer pidcand he fltestp '6 2p ok salutien GR2%oily ¢fdh eﬁ'eeds al t

cont ai MGG EMiaigng 7-86% gine 7 76% Phosphoris,ad A8 sulir; 5104 hhosphor us (t heory

7.06); Eand 1 64% sul fur (theory 14.57). 35 Exanple D4 |sopropyl alcohol

(396 arxf“g 6 nol es) and 1287 parts (9.9 nol es) of isooctyl alcohol are

charged t?h edl?é]gf Aj:’sr e§t£& E Ee tio f'?é%ﬁB ra‘i!éholto

pent as LJO na.rtrﬁe b u s sus 4h ﬁé} @ n,snru i) P 9 Lirg Ve ep.
The ad hBépﬂ&oé?t |05t§‘€0n{m|ﬂ§ Uihe, 128% % ms red I'n about 2 hours

at a 4 reactlon terrperature betvveen err e mxturethen IS stlrred at

[erri foam@dOWt 1. 45 hours and

A phosphorodithioic acid is prepared in accordance with the general procedure of Example D-4 utilizing
an alcohol mixture containing 520 parts (4 moles) of isooctyl alcohol and 380 parts (6 moles) of isopropyl
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filtered. The filtrate is the desired phosphorodithioic acid. A reactor is
charged wth 312 parts (7.7 equi %%ﬁ?@i%%fé zinc oxide and 580 parts of
mneral oil. Wile stirring at lure, t he above- prepared
phosphor odi t hi oi ¢ acid (2287 parts 6. 97 equivalents) is added over a

period OfacakiPwin S04 $8rid @UF fotéd) (ol pHRELHBNE béMRisilide OTre S kait i PrBpdiddybRiingsanidfat ed
to [err] shpg of16.3paisdr MindRsloiPdnd [181.8 park Q5.443mdMaYibiszinc blgs Wilh2obb.B Parts/(B.20 Mbies) i S
vacuum stof the RBsvepRpdréd phosphbrodiffioldTacitioThe HRoduct PRparedlin @hid @srnetlS an 6l dolutidne(t o6l

t hr ough anideirai tolyr of thel desited zihd) €altf iahd thato solEtiod Ncomtiihs 9.06%Itzino,N8.§1%0 phkpt@tus )and f

t he desi redszisuitor.sal t containing 7.86% zinc, 7.76% phosphorus and 14. 8%
sul fur. Exa#fdoitienaDegecifi€) extmeles) efweetall phpepbaertitbioatesafseftixam mpmponBnt4D) i theciplrinitingl
except t Heilg ofttiecpresentdnvendion are disted ig therfalipwing table dkanplas ®-7 to Geld tayd predated ffroh single 1: 1.
The pr odwsphaishendi Bxardplés P-12qio D-1eeararepared fram algphol mixtuigs follewing tipgeneralpragedurent

zi nc phodp#epioRilt hi oat e cont ai ni ng 8. 96% zi nc, 8.49% phosphorus and 18. 05%
sul fur? 55 Exanple D-6 A phosphorodithioic acid is prepared in accordance
with the general procedure of Exanpl erz(bmutl i zi ng an al cohol m xture

cont ai ni ng 520 parts 4 nol es [ V. ohol arts (6 noles)
of isopropyl 20 E %9‘981 %#104'1‘%”? °§3‘3 ??ngg 27 nol es) of

phosphorus pent asulfrde The zinc 0ks premared by reacting an oil
sIurry ®of 116.3 parts of mneral gl an:j\ﬁﬂ‘;.\‘,.6 rtg (3.44 noles) of zinc
oxide with 950.8 parts (3.20 nol es oirﬁt.,he’a oyeRprepar ed phosphorodithioic
acid. The product prepared in this er is &n oil solution (10% m ner al

0i;l) of the desired zinc salt, and the oil solution contains 9.36% zinc,
'8 81% ghosphorus and 959 18. 65% sul fur. Addptional specific exacrrpl es of
- metal phosp i Ates useful as corrpo%ent (D) inthe lubrfcatiflg oils
of the presentD-+71ventnenonyB listed in the-hohydwi ng table. EBanpl@ D7 to
D-11 are prep fro Icohols a §s D12 to 15 e
prepared fromﬁﬁ%ohol g*r?i&q ’?g fol |l owi ng ?’h%%e% procedurgnof anpl e
D-1. 18 TABLE D-%onpoheobutyl Vet al Phosphnsotiuthloat es [err] Berr] 220

EX?}m;l e o, ﬁg;ﬂ-w hexyl hex% Ca 2 7
2 D8 cycl dﬁ-eu/r iso-decyl e%réaex}r Zn 2 7z7p
25 D12, (niBebytyl + dodecyl) (1: 1)w i sobutyl zn 2

Zn 2 D10 D 1.1’1 L 1 hexyl 2

Ca 2 D11°° $SREGPYL + isooctyl) (1:1)Wgq. gecyl Ba

Zn 2 Dlm—un but;bbutyl + isoamgy)) (65135)w Zn 2

Zn 2 D13 +_1.S0

Ba 2 D187 ?ggég%*’yl ?§ ﬁﬁ%ﬁ éé %\)‘VW‘. Zn 2

Zn 2 D 15 (| sopropyl +sec- but yl) (40 60) m

Zn 2 35addiHat BRE ofcthésridsghbrolihdath BRFRECLREMIRbPRE Eso A fubicang cOmMpRRH &t ed

kLer use ithis nbéhtibr EmipRsdk 11R0adaGuIPRESthd Bl hbsphbtbdithioAyLadstiBBd E1OP Witts 85 egolile.

adduct s orhe t fi&tal NBrosdholdidRRIBO uestilt K prafafify GEhC ddAES aPd) Qorethidd hdbt Gart S inde.

The nedalphisphadithibatedi THel dpotides mag ©6 dikylénd ogidesn hiylallylérsGridesd thiCirfaliddete bdest he

nost par tard &@mpiifind byl Gtyrepd) oddel) piothglistylanco@ides alphbinesthy|styrenel esiday@ybeta-@aphihklyll, k81 e

oxi des orbutyleyd axideyingindscyistyreesoxidd,apd gichibrastigrioemide. Jheé diadona pddes rehpé principally by

st yrene dhe idwer ajiyleneinxides ipwhick theralkglene redigaheontains B gt letsygatbae atgw$. dsamples of such

3- bet a- ndyer lee pxides pigt gihene exided dropviengo Gddey | tsd-Rutasp coxisip dimetiylenp oxide,

p- chl ofsodetipmetirens,pide butpgiene mopogpexide. harhexane aide |apdiepighiorohydrip Qietenorides|usrfl r

al kyl ene h8%ejnjecudp,forpramplo. hytyl 8F9<99°é¥?@afﬁﬁd?%€1"zﬁéo*ﬁ¥aa 438 °E'5 egpxiqized dung ol ARH

at ons. BFR 'Zr?gs‘éﬁe"% '°P‘b?798 lyrg ene o>§1| des [ et ene oxr de pr O_R‘X| ene
V% rfgl)(l f 8 éne

Og T ou g ?sgli S ro
but gg;s%gg}ouﬁ&%@ ”d?s‘e s J%ng .ié“"?’ Rl “ﬁﬂ* %PK gai des
out

hIGEH r ot zéd
soya bear’il cnor?Pr‘Ré &J’y% o8 :

qpq solvent such as benzene, mlneral orl naphtha, or n-
hexene.

The chemical structure of the adduct is not known. For the purpose of this invention adducts obtained
s5 Dby the reaction of one mole of the phosphorodithioate with from about 0.25 mole to § moles, usually up to
about 0.75 mole or about 0.5 mole of a lower alkylene oxide, particularly sthylene oxide and propylene
oxide, have been found to be especially useful and therefore are preferred.
The preparation of such adducts is more specifically illustrated by the following examples.
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epoxi dj zed styrene-butadi ene-copol yner. The adduct may be obtai ned by
sinply m xing the netal phosphokpcqggi‘@gke and the epoxide. The reaction is
usual |y exotherm c and may be c within wide tenperature limts
fromabout [err] to so about 300 * C. Because the reaction is exothernmc,
it is bpampedifel €d out by addi ng one reactant, usually the epoxide, in

smal | |ncrements to the other reactant in order to obtain convenient
control ofa rbdtfor tseoREgedEithr 2868 parth (5233 RGNS bIARL zinkd Phodphétsdithiodle prédardditin Erdmplecd oOut
I N a sobvesid vhik Stinfhg ab RIdHAEEperdlird) @8.8Iparts (0.67 Mol éflpropylere dkide aRxaIded withhéh

¢ henisc aéxothbrmuds tfram 24-31 ° C. [The mbktlrsCié miiptainad at l80HBAWT: folFDlouisiaad e gaosen stfippbdh tos

I nvent i tN * Qe oins (3092 Ra)nEgl THS rdsidud isdiltlerehasinganfiltof aidraed the Ifitraefis arhell solution

phos phoflb8%toltl ob te desjred $alticontainingli@ e sOHR.3B.17% ainctand B44¥obwsphows.ual |y up to
about 0.75 nole or about 0.5 nole of a |ower al kylene oxide, particularly
et hyl enEapRied7and propyl ene oxi de, have been found to be especi al |y useful
and t"herefore are preferred The Eqseparatron of such adducts is nore

speci fi calfP§® 'P"]“ﬁ Vr"f?lgé’d Wa@x'ﬁ 2.ehosphorus confapt of 73etherg @9 Bl

Exarrple‘159 e ot o :h Bl
Ferper a w"é?%}? g%;ggﬁ"ga %&é ,r."‘" cg‘%{ %%“@%fﬁ'% o 58

exot her ntro 6{% Js hoo th C bgﬁ&"% and
then vag 6]&% rds ﬁe@1 bo liﬂ cor |y i€ edn | agid.
filtere olaictd {2 SiEibined shoim i b iac s%srry% i RCJ‘ Tk Db dobdy 8%
0i'l) of cg p@eragry LE! mamni.z fr$n{0aswtwabo& 4b, p{@fsraﬁrf fr&Hh Gbolit 2670
phos ahoaué& 20 ﬁbBipEtSmD'a adVBntIRoiRiIbBA5!1S abdal 20\Eih talome! THe! gidferred carboxylic

di oct y| it ded Mbsedhdving @t BrilRVARSCO0R, WHIRKPROIsWR digHatic it alibfclic/ Apdkdearben-dasedadded
at [ er r fadical PrefeneblyStredf fropi sptyleric @nsaiaiatieh. Shitable rEBILE inplede 1O IbGtatdic, péiEandit, tx-
phosphosnoidj ddtdnoie,t reharioiar datgrivia)tiodacaneic,i cotddeahnoROand dividéadtic aditie asriwshl s elefink

heat ed a&ids8@h35 olicJinbleic, apd noleoiu iacidsneid findidiccaciddiimer. For the Imbstpbst, R® 30Dsapeatdds) | S
f ounes t diphatie:giimar®. especiafly heaghbd alknd grodp sidh @b theiiseoropyd rod 3-Heptylgobp. dllubtfative. 15
Anot her paiicarbexylisfacid$are me'p-rﬂﬂwbmdtﬂﬂqemﬂ@"maﬂlmq sebaci¢ @d citdsracidapl at ed as

o,

usef ul i nThhmixpq, b‘Pﬁab EQ) AfeRRsec hyomerely plending 4 metelmelt gha elesphorodithivioreide d
“metal  sWihramesal %Fa"P ta°'6 iethe H&%’%@F’%dﬁ? Frtie pleqivalentsef PFQ?PPHJ?“&“’QW F°I as
Sdef i g%e(d;;%l??d’“% *? Pr °5a1ﬁe| ahly, Sr?éate '? by o aboutom

car boxy y

pol ycar 8 Ft% 515?:q ygElchEJ ctu% ?LFor &f:t?sfpr 8 yalept, wei " é'lr

fand PT €l p Jo |th% |ts mo we nt enu 7 r%‘ glq‘erem %nd a? abl y

rom abQul Ql ,ﬁ a Jﬁg ]
about, 20" Gaphas m,sm g ﬁr il gu bAoA rag “the
for mul a, R@E%& t:é"él?d"s reﬁ\e S'{ rE rah@arf?ir{o abtﬁ(h c'icpmsﬁt{ieavtfth st‘gtibf‘é metal base. Whaen

‘hydr ocagi %tfb@%ﬁ&eﬂa%ﬁén%‘ LiseB! i Fo@Bhtly phésitfe th pRBAre & BhI ddRfdinfhg HR&Rbdd oR biai -

\Sui t abl Fithasdpes 16 16 hakhifdr b auMKNRTYR béid pBRAE B4 nbed RRIH ol @nfining &5 ABKY 2.2
nonanoi éguivaléntsadnai sspecRfUEY @byt ,1.506aLIRdINEN Pletal PétbqBilieht SNRidCmayteCtiepadd. W\el |
as okef Thalequivithtid a snefhforthis PlirPéss s itsiatbMmicoieight dividbd lby ROVaRiAtec aci ds and |inoleic
aci d di nmeNariahis of thé @baverdésciitad imethRB may dsosatusedoid @tbpatd the ahiked vaetal saltg ssid inand
especi athis ynventibn. Focoeuplal kybtalgralb oisitser abid sy bb dlendsd Wit pry keidof tBs dagnianh ter oup.
|1 | ust rasulting blgasl rpantadivith pdditonah metdbase: e succi nic, al kyl - and al kenyl succini c,
adi pi c, s8&utablp eneiphfases for ithe ryeratstion of ke mixeco wetpietalty ingfidet the fresymefals predpusived by

“mer el YuBHEedhgnd theist erides; dweroxides, aa"fS’H' 19 koS tshifse iExampleis qareysedipmy hydeaxige, sal t
of a caﬁ’%ﬂ‘gﬂ‘ ihydraxide magpesiyip °d% |°i""’é’d" ’?’Qi‘e Fireoxjdgy Ipgd @?deedeheb%'d@rﬂng ther

phospho ?%lt hi oi ¢ to c r oxy I S e ween abo 5 1 t o about

Egg? e? :gggljgi : r?lure s;{p ltt% a%o thg g%u%a(mg%éiﬂm i e:igi ga q?léﬁggéf; "é‘%{‘:giput

h
051t.ra h°t‘,’§ 349’8
4.5:1, RhE eor.% yprgﬁa ? af %i "?2% i qfasnu; aa% BHEPRS Bvod ol
-equi Va' &%tﬁéﬁﬁ. ot st o8 B9 SRR OJB LbridrY &F fiACtoRh rruﬁds' s nol ecul ar wei 9

di vi ged by.g aedwrrmHspEmrPﬁSbb@aéwps phod&uRk for pRIp&link ke Rixed Mol KX ¥ild C
aci d i Sdisclose AMInekidt akanyphs G SucKlindb s, Dy t he number of carboxy groups
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i nventi or?"a"FEPdr‘H %‘Pleﬁtﬂﬂ é'\'!’”%ﬁ"% @héQ"EHQF'ERﬂF é‘hé 'E@BQSI%ME@'@P ol topty | whics hayesbesa ty

modi fi er §°?‘9Pet' Sg ?"Fe resent | nvent i onstar e
S\ég: lgﬁg![? ¢ ol J F %ﬁte u &é u@ o0 tlog EtEteét ytilze a 7 g 2 2-barrel
styreré L0 m%f'é’c Eut. &}1 g f u %sﬂ ;;%t'. cea
200 ! bel i" gg% ?3 &y 2 JJ% °g;s
Vi SCOSi t Yo, @hbdrE NS ﬁs}’ﬂd | EIPHL Béttoeeéﬁtﬂﬂn Pa d l em ca
Conpanyg UNCH deRGmEkBeiiptia i A ﬁ'ee?:ba Mt LRNgE w’Lsas fouéhalm&anﬁmﬁﬁsctg.@m
Shel | Chawgréasd mbirBd ay4s' 8 ansteaatuotrs 375%; av émae& FaMEPS.2 Rininfum bRRARe 2Nd

| soprene ehgine Higtor raliny TR mirfv@; &g&adwdneamldebosweue inifiim;2damUand 1iér, v¥dP(inches),
styrene cwsragarnt 0004030016 mhi), 4/ Im2xifarh 2010088 $0.208Zimm)) ahdaljorsdMpiiva) duartsd = @f38
about 81 nole percent. Shelivis 50 is available from Shell Chem cal Conmpany
and is identified as a diblock copolyngr of styrene and isoprene having a
nunber average nol ecul ar wei ght of about 100,000, a styrene content of
about 28 npol e percent and an isoprene content of about 72 nole percent.
General ly, the polyneric viscosity inprovers are used in concentrations of
'about 0 2 to about 8%and mor e partlcul arIy, |n armunts from about 0 5 to
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chem cal conponents of the present invention are diluted with a
substantially inert, normally |iquid,o ic diluent such as mneral oil,
napht ha, benzene, etc. to formfﬂma&?l'{og% concentrate. These concentrates
usual ly conprise fromabout 0.01 to about 80% by wei ght of one or nore of
the addiglgs\t§: AR HaR e oRding' Y 289 m Un@ Y Glar(Ld.ogescr i bed above, and may
contain, ivRe #sdtkistdf M SeyBéhcH IIDNB nodified 13O nbiEphoditatbd barRRatd &RE chrlaacleBiOVE.
Chemi CalybpEiieA Bhd MardXbstres UsbRcans | AP ar ShamaReitoivihe Wil tabl. Chrto! LiBtake!

enpl oyeghnd IFars iddMRANG Eybricani3a and N AbKRBIVBIR Bx@pI thAl iths Cohtrals @haMinG andaadsb S(Thd r om
abouts 1foringl Sel@ude 16D eanbyhattecirg Mbngaiiest fisphated @ephance sheffing/asistanee arainppevidd on
(B), and lubricanhredooroit in e comtach bane) REsDIB(0f e Nessfararaputechio dhe fallowingetable.. The
concentrates also may contain fromabout 0.01%to about 15% of the netal
phosphorodit hi oates (D), 40 fromabout 1 to about 30% by wei ght of the
carboxylic ester (F) and/or from about nl%-ta about 20% by wei ght of at

| east’one neutral or basiﬁltakgqul et a§ § (F). Tpical lubricating oil
conposi tions accordinggt heg % egent u”lvgnu on &egexenplified in the
followi ng lubrication ®i| exanples wherein the percentages are on a vol une
basis and the percentagegp indicate the anount of the normally oil diluted
sol ut| ons of the indicated additives used to formthe lubricating oil 45
compdSition. For exanm® @ Lubricant | o, ai,hs 3. 5% by vol une of the
product of Exanple B-19€ iclh i an 0i B Bl Btion ofg the indicated
‘carboxylic derivati ve X -lcoﬁtrﬂnf‘ng 53% 3 Ruent oOl"t 50 55 34 EP 0 433
409 Bl Lubricant Exanple | Corrponents

Percgpt Product of Ex. B-10 3.5 Product of Ex. D1
QA Zinc salt of a phosphorodithioic acid prepared 0.47 from anyl and

i sobutyl al cohol t g e]-M35: 65) m Prodecte Ole Ex. E-1

0. 25 Basi c magnesi atgd :peﬁzeneoSLgfgnate @ 33 10

Basi ¢ cal ci um al ky®at &l nzgnes sgl fongtes 8. 41 ®vey based manganese
‘carbaeryl ate (40% 22 0 ppm (Mooney FQOA-910) Am de-based friction

nodi fier 20§l [err] nono- and [err]-di-para-al kyl at ed

0.1 15 8 ©ladi phenyl am ng Sul f.,url zed butyl acryl at e-but adi ene
product 0.15 Si & a ali foam e - 0.006 M neral oil
t -

\s#emai nder 20 Lub dnphe 313 Corrpgnegltg s ®

Per céht 25 R Product of Ex. B- I

3.0 Zinc salt of dgji sooctyl phosphorodit h| oic acid g ol. 07 Product of
Ex. F-6 2.8 Basic mesi um sul fonat e
‘0. 35 Basi ¢ cal ci unfsul f onat e <% 0.92 Nonyl
phenqgy pol y(et hyl @neoxy) ethanol 0.1 O/é{}@ sed nanganese

carboxyl ate (40% M) (NMboney F@A— 91@ 250 ppm Propyl ene g @ raner phenol
reacted with sulfur dichlorideg 2*355| | i cone antifoam
k,Q,OOl 35 M ner al 0|:| * = 4 v

remai nder The lubricating oil GonBo&ftions of &he ﬁ?esentg_anentl on exhibit
a redpiced tendency to deteri or&teourgder condi tJ on5£f used @&d t hereby
reduce wear and the formati on ¢f 3ué‘h undesir posi te&s fas var ni sh,

sl udge, carbonaceous nateri dss candl reesi nous neteri d s vin&ﬁ tend to adhere

nds
pns

to the various engine parts 3 ¢ o = H - -
g p 3 ® € - = o 0'8.:
-~ e e 3 c o©
I R R
4% » ® ® © 3 E E m - v £ © T
U R O O e~ w *= L oM £ O -~
» - ® & # a4 x © ® 0 (51 L
¢ b e W | - > O w
ob- 2 I O BN LI SLIN- ”
< « « O > o s T+ <+

50

As mentioned above, in order for a lubricating oil to be qualified for APl Service Classification SG, the
tubricating oils must pass certain specified engine oil tests. However, lubncatmg oil compositions passing
one or more of the individual tests also are useful in certain applications.

§5 The ASTM Sequence IIIE engine oil test has been recently established as a means of defining the high-
temperature wear, oil thickening, and deposit protection capabilities of SG engine oils. The HIE test, which
replaces the Sequence WD test, provides improved discrimination with respect to high temperature
camshaft and lifter wear protection and oil thickening control. The HIE test utilizes a Buick 3.8L V-6 model
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40 and reduce the efficiency of the engines. In one enbodi nent,

| ubricati ng oils can be fornul at eE y&%rﬁgbqr s invention which can pass all
of the tests required for classifrcatron as an SGoil. The lubrication oils
of this invention are useful also in diesel engines, and lubricating oil
for nul at i éxgie Wi i BpariteilmN&ded Kol AEETY KhD BORS ¥W) Shdt3D00Spin oF @ Makifim WLt BRyEIEt

t he requiesaiserel Svahb shing 1628\0F gH0gBaIds CDAS %d)fid G8d.i ATD0%Iycdi Zoolant is Tibea because of

per f or mange high angividt dpeiabrigi ©Mpeddturbd) Codlatp bitlRBiempgratirelis MmaiMtained 4ti 198SC, Gihd tHacoil
present |tavipendtire is radidaiedak u4et Scht bry oifs pridgsare tof 80)pdi (BoIr kgeca)l Migy air-tb-fueloaacs 16.5,0ns
t 0 a nuanbaed thefbloerhyiraieisdi6l cirb @6 ttan.WiMhecititidh oil/chalge isr146lascap{Gth kKgd eval uat e
various per Ty ostrie torraihatedawtton thedili level neéchenfl ouacesi (0.8 kg)Tibwe at/eBY Iof Be Gthewranbedk| D
engi ne oiihtenvais; tWhep iyl igste grehdontiudes) before 84 hglrs Ibeeatiscopidevai isvel.athel lowsoildevebhesr e
test of agenesplly resuligdifiomthang-yp q thsrhr’%x @idizg el thigughayt dherrggindendifte ingbillly todminstot est
uti'lizes te pit BAaithentf95C pil check lemporatyre, Visgositis s gbtained oy hea&aqup Al E3mplagodd| e
V-8 gaé"ol fropkthis }anglwegg@nplqt@gpf P?!’Efm Y@QS'W H‘Heaf%%?’%' FQ‘R? 'l?é’sbﬁr"PaE""‘t‘B 3c7ﬁé
specific W‘sﬁgsft}'

inimum rat nl I'I q
tstmgaggrtsts i’ ﬁr he%% “‘?n .uarL%"“P ﬁ% X m'.‘. it ﬂ%;ﬁig nd
sedJ RE

3000 rpm %glrh Hve moni ored y sarrp I ng

and anal yzi g %%u tgreaa grel ﬁ\a@zg &cnd Rilowing
repl eni Shl'aua OF r dﬁ%ﬁns’bﬁ’ @ﬁﬁp a'rt=f‘glst§1 Jﬂ ﬁ} Yor Sontrol Oil | d%‘o‘h ki T IR Ghhich

criteria Jo%sp&rhﬁd RAGHREAS arld Drebse24 Yebntrdl &ls 38 nbtQbmalNVhe nERgehEsM
Q/Trscosrtyadu.ﬁ@rease nmeasur ed at [err] after 64 hour s 375% average engine

sl udgezgrating 9.2 mni mum average engi ne pi ston ratlng 9.2 m ni mum

average oil land deposits 4.8 m ni nuntagLEm and |ifter wear (inches),
average = 0.0040 (0.1016 nm, and maxi mrum = 0. 0080 (0.2032 mm; and oil
consunpti pn uarts = b.38 35 ©.00 I). An 1ncn
Corrersrgon Hi nﬂqfn 25 4 _nm-aind—a I‘IIIQI" f@}g@ﬁ ¥$ 1 The I’LQIifQ of—the

Lubricant$ | gnd 11 and Control Lubricants | and 11 are summar GEE%F'“PWN he
followi ng|tablje. Control Lubricants | and 11 are identical to udstElcants |

and 11 refpect|oaab MerBass figinb Biadgel] PistorOmiishPhisg Aalt ai N wwnanganESG- (Thg 5

Sequenge |Lub. tlesthrmdrfred to use. ﬁ'eﬂﬁpw{t%phat ed. camshafts andlcoﬁurct e=d on

“qor mal Seqiuende |11 D cap shafts are mangafamposph bDetrRANIWEARNhance
scuffifg fesi qtance and|to providle a |ubriicant rlesemagivivavg t he cont act

) R :
SR 0 I R R A B VR I [S'r'rjbj;’rgerriaf'e 1 Herr]

[err] [er 1__[ :rr] Jnrr'l [er?'? elrL P'anLJE "_:lllf aor
r

:
rrentiogged(‘&b}i“/e P400r dbr 82 a l|ubrB8ati g ¥l fo b7 Hlerfre_

Service Clasd¥lfi c#0ion bG 08e | ubr i 88t n O‘H"s must? cert |fied
-engi ne Oi |a 1h RAtHBusaMNRY 8 inch| WdFdiCaRlinch G £ 4 m@ONPOSi tions passi ng one or nore
\Qf the i ndiagushialredptists o b.giteas.€ useful in certain applications. 55 The
ASTM Sequ ' ans

pr ot ect [ q&t e

S
t he Sequ%&ﬁ’f‘ cht ’ lt E "&¥s rs{om){hgt\f ht"fbﬁ dis@ﬂ)égahérgn ISVH'ItLIQie& %StB q:%’
hi gh t enpRdaiatio® as fall within the scope of the appended clarms

® Claims

of def 4oni ngw‘fpelg[g tlon has e%(%t amed in reFatr nOtOI qe ! ngimfl%n 'S %Q)e U"B "3t°°d

1. A lubricating oil composition for internal combustion engines which comprises:

(A) a major amount of oil of lubricating viscosity;

(B) at least about 1.0% by weight of at least one carboxylic derivative composition produced by

reacting
(B-1) at least one substituted succinic acylating agent with
{B-2) at least one amine compound characterized by the presence within its structure of at least
one HN< group wherein said substituted succinic acylating agents consist of substituent groups
and succinic groups wherein the substituent groups are derived from polyalkene, said polyalkene
being characterized by an Mn value of 1300 to about 5000 and an Mw/Mn value of about 1.5 to
about 4.5, said acylating agents being characterized by the presence within their structure of an
average of at least 1.3 succinic groups for each equivalent weight of substituent groups;
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canshaft and lifter wear protection and oil thi cken| ng control. The IITE
"test' utilizes a Buick 3.8L V-6 nodel 36 EP 0 433 %"m"m,mmmml his
operated on | eaded fuel at 67.8 BRp43BAMIFH kW and 3

test length of 64 hours. A vaI ve sprl ng Ioad of 230 pounés 10 , 3 kg‘) |s
used. A 100%. coI ﬁ‘?‘?Ol ant bec ne 0 g‘tl ng

enper 'f‘%g" fa [P
oIt % m?;; zgejwiﬁ tgf;’étt'm -Qég ts';,?,;gg :5’% "‘ﬁs‘%i&?t‘ ?j

kg /ch)te i A
k&) tes

(45 [ blo A Wﬁi/ itihr% y%‘% s -
fornt nate mQt we% ol ém e .'% e b a\%@ahamxhéet the
8- hour .nlaﬁa o/\bRBudda q:etoee%ﬁ h&steb&%G of! ﬁqnlhé‘s;ep R 189 ol RvEiShas

becaus egeaérady%u@éd frohﬂ\aat;-up 51118 Aoty Ghidizdd N erouiiRtat B6 BriRfrd|ahdl itd Ryt 8 drafnitoM

hang- uphebil péreathiRevad ¢ ditXchébk 2erhbefiitre. IVibeENitigd Bve toblalned 6 he "Behod6il damples,wadi | 1ty

t 0 dfoai fromi thist daéa, Ourles e plattedt dil ercérit viscosity incrbase lversusngngin@ thoure .A Masaas isks9%es ar e

obt ai nedbcasity irlemad- theasured atl 403 & RipBeoursas ebqdifdd fdr rAPhTlbdsificaticla$@, The wngimsshalge

pl ot t edegirement temminimuw Giing of 920 the eivioe varists a sniimyn K89 Gad the riAg iladt idenesit 875%

vi scosimigimumcef s basat 28 (e GRQ tmefibratiqg swste®d Dbtajlgrof thescurrent Benvaticd dIE TaRY are

cl assi fqonteinechin 8@, "Spruenem §iDn BursiillaergePanelq Berod rrenBeduence ki Tebintentne ASTNG O

9. 2, 15t HelasgifieatiomPapalr. fated) N@"WPPF%W%FGVEG@J&‘"WW M88ring | and deposit a

m ni mum o "93’95‘"58%'5%1 Seferch dlIECREE chdtied 9nofup “‘§ §'1de|h?’° ”éﬂ"F%d 'Bt‘“etfﬂEW'B%r rent

SequencTéa PI WeF E‘E'“péf"?" E?ﬁ‘t' ﬂ%d“'*ns"f'm?" (?' 4 Lloét &g o |
3Report Y FPc'é’ 'i'ﬁ*’f“s Il 5Pt eely 990t Ef“l %""H Q40 1oL SAfA TheOAAENGRReSS (5t e

Novenbeﬁ’j § 1987, revi sed January 11, 1988. The results of the Sequence

|11 E° est conduct ed on Lubricants | apg41 are summarized in the follow ng

Table Ill. For conparison, results are also summarized for Control Q1 |
and Conj+et—G+—H—whi-ch—eoresponded—t-o—tubr-cant-s—t—ant—13; J.eseeet vel y
except {hat the control oils ddSTMSeausneedIF Teshe manganese additive. 2
TABLE | |lp. AJTM Sequence |11 -E TeStesosuitsLUD. il
Test Re Eul ts G | . Consunpt i oncérgtrbption Po Vi s
| ncreasg¢ Engi ne S| udge Pi ston Varnish Ring Land [err] DepqS| tqtsO*VALUE

- TRAIN WVEAR) J ?)(T W ase E}yg%e‘S%gée Ei'st?ﬁgq'u'sh Ring Land
5.0 ]tB 7 18 : s 210 Deposit AL%EGI'RAINWE R)| 8 9
6.3 %0 /719 1.9 Cont T g T WEGR 8.8
3.7 ;Jt'# 3-3+6- 40 9%’ g 90
4.5 Cont |Hi33/ §30P0 9.3 3.68¢ I n |t efPt hpusaFWD of ar %Fl wher ei n
an inchi= 249 4 A A dquar®86corrlesp®¥ds tlo Pérr] 0.8 ®iters. 40 Vil e

the i nvighilPn hagoobeen exploai ndd i pgrel atianr to itsimEAler reg enb_odl nent s,
it i¥tpb llundeuostoo tha]a varli ous.onodiff i @st i pns hmf wi i}l baeome
appar ent "I | readi g the spect fTcartom.
Ther ef orf o aj °Fs§"?

e 5?{5' ;ﬁﬁ ﬁaé?'?)ﬁ'ﬂ"?hha?? & i nvention disclosed herein is
I nt ended o

ths
d

appepded cl ai ms. 45 Cains 1. A lubri catl ng oi I corrp05| tion for i nternal
conbust i oWhitnthe iuentiothhasibeeroerpiaineckiy relgtiny togits prgfagied ambagimentsy it i§itp befinderstood
| ubri cdbat rt’Q"QS"F Juesiificatigns theypof,ill| kegame appaignt 10, Yogehikilloh ing e ast unep rPadingt hene
car boxyPpgficefiop; Tharefors "d*bﬁ}% Snqersingd Hiab e inueption discloged: herplh is ftergeddp covangich gne
subst i tTRAMGeCRR3S; fel} within e sgenepfythe genepdagictalns( B- 2) at | east one ani ne conpound
charact,ﬁrl zed by the presence within its structure of at |east one HN\<
gr oup |n sai d substltuted succi nic acyl ating agents consi st of

substi tyent, mon or inte fjcoﬁ\UEs%rQé gm%rvg%g gel n the substituent
groups are éi{) %&e\nscﬁ% ene e| ng characterized by
an_M val ue<ss> um "\Ghstbne\a ..%atrw&w@ CoBi3iin aroéuc Pppbout
4.5,%sai d a,gy tAg | NJ agent S be| ng characterize presence wthin their
structure of (8R) atleast one substituted succinic acylating agent with

(B-2) at least one amine compound characterized by the presence within its structure of at least

one HN< group wherein said substituted succinic acylating agents consist of substituent groups

and succinic groups whersin the substituent groups are derived from polyalkene, said polyalkene

being characterized by an Mn value of 1300 to about 5000 and an Mw/Mn value of about 1.5 to

about 4.5, said acylating agents being characterized by the presence within their structure of an
average of at least 1.3 succinic groups for sach equivalent weight of substituent groups;

LU}
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average of at least 1.3 succinic groups for each equi va\ ‘\ " “ \
substituent groups; 37 EP O * C m@ ﬂ i ne
whi ch is operated on | eaded fueﬁsﬁa{)ﬂgg%hp (50. 58 kH!‘ljﬂﬂ spntfor a
maxi mum test |ength of 64 hours. A valve spring | oad of 230 pounds (104, 3
kg) is used.(CratlifdVof Mmerdands® @bagtund | anSARbuliesoRbHEndMg tb Netolibell 500 @p cuf
operating t aengaganasetisri@s. Cool ant outlet tenperature is maintained at [err],
and the oil (DefyeradbulrE01%sS toTebadt S%nByd waight| @rad mix@ire anmetal sqits @ lihydrodafbylB0 psi
(2.1 kg/ [ er rehpsphorbdithieic meidsowtieteinl at feasdtiome metal bhydrocafbylpineiptiokvlittiidavis tharactadized | S
1.6[esr] (4Dy[tergeherylformide i nitial oil charge is 146 ounces (4.14 kg) The

test is termnated when the oil |evel reaches 28 ounces (0.8 kg) |ow at any
of the 8-hour check intervals. When the tests are concluded before 64 hours
because of low oil lev 1%he | omoil | evel has generally resulted from

hang-up of the heavil o§i ™>ed Z’Vh\ t'hr oughout the engi dits inability

to dr'fin to the oil pan at thePE&r7tHA P‘checkterrperat( ~Niscosities are
obt ai ned on the 8-hour\ogRgSampley/ and 10 fromthis data, curves are

pl otted of percent viscOSity increase versus engi ne hours. A maxi mum 375%
viscosity increase neasured at [err] at 64 hours is required for API

cl assjficat iyyirom@r add'R a‘?é‘&icﬂﬁmﬁih% Sty cbritairfing Hof 414 Thdubtd bR T
9.2, The pi il M5 Blmuth, 3nd'h megj’ e'gaargto_téqﬁb of M Q&rﬁi@fﬁdat BAb bf fe
M ni mum of 3 aBAREGBGPndrdifniGieudE Tdnb di hd_Rtrb)1CGRupDA lisS af lisobisy ! T ent
Sequence || Iskcoh8} byl Yrdup. therbthd? Gydrbea roupQB3FERRIng bl 1bAsDS ExBdn! dtoMaC EnaRanel
(RePOrt 0N Sasaboet 10l hoie fibent 6t ol 08 thd-Hiibcatty! crbups GHedéi i (DF el Brobid e,
dat eckoNov e mze¢ondddy bubyd Groups] &\mbaeék thasorar y. 11, 1988. The results of the
Sequence Il 1E test conducted on Lubricants | and 11 are summari zed in the
fol | ow r2g Trelltgicdtihg oil ampogipnficlihimonwherabsatl ldest e of Rl gl RéLoi(R) s aached to the
- Control GO ¢xygenziechs Buergh e lsocGhdaryl darbaatoh. cor r esponded to Lubricants | and 11,
respectively except that the control oils do not contain the manganese
addi t#vé: T labspatipg pil compgsition Stejeim ricwherein| theemanggnose gpmpoynd{C) is a salt of an acidic
Test Resul Material selected from the group consisting of carboxylic aqigs| sulioni¢-a0iel$ @PbRIerQiR: s) * % Vi s

I ncrease Engi ne Sl udge Piston Varni sh Ri ng' Land [errl Degosit ( VALUE
TRAI N \AéARéhe:ngbncahng oil composition of claim 1 wherein the manganese compound (C) is an overbased

\wax/ M n/ AvHREBIREe salt of %mispyre of carboxylic acigs. 3 8.4 5.0

106/ 7P1

. 721 . 6 8.9 6.3
: %. The lubricating % 0l 9!0 claim -1 ?ammg the ‘manganesé ‘compound (C) Jn an amount
12/7/9 ¥ O eponding t%’ %ut'lz%l iyl L Gnes g"g 3.7

1175/ 3/ 176 4 abolyt 300 p anganesey 3 9.0 4.5

133/ 6/7 ot o - - { : Ebh an inch =
25 4 gt + T kbicaino o Sofipdishof o | HRUIPAGLGLS of o Bl Ol iR, 21,
inventian HRSubRERRy SPddmpdsiietloficRint £ivRddiPRe dlieldk MwiMnSA 9? Qe Rt 2@Nt s, it
+s to be understood that various nodifications thereof will becone apparent
\LO t hose. sTielibfichtihgloif dompasition bifxthiin | @AEHEIA @ (B)) fons AU 0.5 éqpivalent up bheswb aloRs 1 t

is to be usideramineqBl2) i fiactéd b bquivalaitioDatyleing @gens@ci).herein is intended to
coversosuch nodifications as fall within the scope of the appended cl ai ns.

Cl ai ns 3. 7ThelluHgcatiognoil ennposition obeigim st whersin theacylatingeagerds (Be) atsucharacierizechipy the s

whi ch conpirpssres; withinthejy stiygues of athigash aboulf 1.5ur to gbout 249 sceinic igreupsVipreadiséquiyalent B)  at
| east abouveight gfdbespbsiisprjigourt at | east one carboxylic derivative

conposi tion produced by reacting (B-1) at |east one substituted succinic
acyl #Fi 1§ HeHericgling ol (Gamposition of g%l’@_t“df’?é”‘&rﬂ'ﬁné@%?ﬁ}iﬁ&ﬂ'@%’ﬂ%%}dfé‘F 1032 P By t he
presence w'PMPIqdimanoanese sat o cagioxdie of slfaric gpitkin jaR.amgynb Gresieading g abgytd to
subst i t ut POLIELPRN &f MAMAET; ng agents consist of substituent groups and

SUCC N1 Gy S BYARcRRHELAoliEn 3UBH | HB I IR AREndiSh Lygg. T om ol val kene,

sai d goly ene ng characteri ze ue" of ‘i%pﬂ_?f'to about 5000
and an Nu/ s \Wbdify Gf cotigGiiton b Glairh Q.o?*POﬁﬁaré}n o n%ﬁqaﬂesé%%&bhd‘@:) RAEHbBadIE NI
characteri ,;,g;,éa,ggeg igSence wthin their structure of an
13. The lubricating oil composition of claim 1 or 10 also containing
65 (E) a detergent effective amount of at least one neutral or basic alkali metal salt of a sulfonic or
carboxylic acid.
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average of at least 1.3 succinic groups for each equi Ia
substituent groups; 37 * C * (O ;E ﬁﬂ§m\m ﬂ!& ! nese
conmpound i n an anmpount correspondi Eglq%wlmo?gﬁabout 500 cOr L . and

(D) fromabout 0.01%to about 5% by weight of a mixture of nmetal salts of
di hydr ocayyihe lubit@tiigltn ceftideitidndf GlaimCiatihedin Grieciiali Mbtall ARG is@Rstadidiizedd as having a

di hydr ocar byaitilapésqdaiasrtosr aRaliamdtdt tol quicdiatsdE sufibricZe darboxylic acid of A Yeabtabougemer al
formula [err] 10 15 wherein [err] and [err] are each independently
hydr ocar byd. The abirating®il tanpositigy of claim 18 asocastaminy 13 carbon atons, Mis a

nmet al , sand n (R aidensi amb egrboxyliccpstad detiatiterompesitionpredugéd Byl redetingei n i n at | east
one of the di hy@iribatdeashone bubstiiest suckinidvcylating agdntiwith one of t he hydrocar byl
groups (D-1) i s(FZhatjleagioneggdholef the gengretifamplabut yI group, the ot her

hydr ocar byl grouqué[} 2) contains at |least 5 carbon atons, and at | east
about ég nmol e pBfUBmt B al|l of the hydrocarbyl groups present in (D) are

| sopropyl groups, 20 . secondary butyl groups,. o ] Xt.ures thereof. 2.
The | ubri cati ng"5re" %%'Z?)’%?’PY o p%’l"%\‘?"ﬁ%?”&%%’?‘éq 'ﬁ'“ﬁ{ m%%bﬂ PNe I P& and
[err] of (D) is™8%Y ¥R 8"Re oxygen atoms through a secondary carbon
atom 25 16?'Them.?calin?%§l 'cgnzﬁo%i[i‘o‘?u oii’{:llaimcl?)'mé’rgﬁhin'cjg’&l £l aim 1 wherein the
nmangangse compoun I's"a sa of "an~acidic material selected fromthe
group Cong;, Sthb \ridling e BREObtibF or Rfalnf 5 wibkblid ﬂ@b&np@ﬁﬁoﬂ%bﬁﬂ@bm&ﬂ@ e aéhaﬁ.(yﬂe
I'ubri cati ng g (Fe Wb bibdhal (BR) i€ tuithdivehcté@ine! N 't he manganese conpound (C)

i s an over bas gh) FRBLPSHS 2Mind Bbrtairiily 2RIedS: SeNH géupcar boxylic acids. 30 5 The
| ybricating oil conposition of claim1 contalning the nanganese conpound
%) | N 2@N182 A6 Nbri€alifg 65 PEMPBEIG f Cclaih AQUivherdih the mdhgatiose3 ElnpRHaN (@f iSTRINGRN 5L

6. The | ubr iogsbdsemerganes® B3N iat loasn o cattoglicracid infaaramoiint tdr@spoadingetocbout/50 tan -
(B) is at | abai 3appmiof iafifanesd=and the Tridurd oflretal sits ofglihgdrbcadyipfisphoradihiviodcids| ai m
1 wherein t he(D)xomprise$ frivin/ dbbuti 0:05¢%Blo aboutali% |by awsight bioatt leddt One Bietall tikydrocarbyl-

| ubri cati ng ophosphoredithinateichavactsfrizasl| byyithe gbnexkidarilm in (B), from about 0.5

equi vakent up to about 2 noles of the amne (B-2) is reacted per equival ent
of acylating agent (B-1). 40 9.-The-lubricating oil conposition of claim1l
wherein the acylating a 3 (B- are characterized by the presence within
“their structure of at [edSt out \.5 up to about 2.5 succinic groups for
\each equi val ent wei ght{ of the SRS} # groups. 45 10{VIE&)l ubricating
oi | cog‘bosition of cla m%: «herei f the manganese conpound (C) is at | east
one over based nmanganese I? of a“carboxylic or sulfonic acid in an anpunt
corresponding to about 1 to about 500 ppm of nanganese. 11. The | ubricating

oi | conposi ti gRur&f REAAIFE b o36h ifdbpdabit h&oﬁoﬁ%ﬁ?@ﬂé otalnifg bR S 1@ LbofiOBREBon 0
12. Thgg | ubri gght Rfiesdt bnetd WP RS K2 i ed 40 @b orPhtortt throlaiy & 84cBndaRCcalfon BB ES €
compound (C) Sis 8 nfokPEdRRBE tor HHALAUE TEnslefiigP Sdbu it SretaibSaluikleh, tinl b, €atfalt,Nehd Ol |
£onposi tion Ofmokbdhii, Mafganddd, rdk8i@r EdpPérdnd infanTmeger equal td A valerdebran.gent
\ef.fective anount of at |east one neutral or basic alkali netal salt of a
sul foni ¢ g, Teaub@eHgion campositiondBclaim 1BRIsO cohttibing09 Bl * C L M S * 14.
The | ulasi cat i (B) fromn|abeud 00USitd blmbot 36 bg Iwaight of 3t edse brei noutrdh or isesis alkali mesblskit efad t
(E) is char acsumigecahexylicacidng a rati o of equivalents of alkali netal to

equi val ents of sulfonic or carboxylic acid of at |east about 2:1.
20. The lubricating oil composition of claim 18 also containing

(F) from about 0.1% to about 10% by weight of at least one carboxylic ester derivative composition
45 produced by reacting
(F-1) at least one substituted. succinic acylating agent with
(F-2) at least one aicohol of the general formula

R*(OH)n  OXI)

50
wherein R® is a monovalent or polyvalent organic group joined to the OH group, and m is an
integer from 1 to about 10.

21. A concentrate for formulating lubricating oil compositions comprising:
55 {A) from about 20% to about 90% by weight of a normally ligquid, substantially inert organic
diluent/solvent; _
(B) from about 10% to about 50% by weight of at least one carboxylic derivative composition
produced by reacting ’

39



15. The lubricating oil conposition of claim10 also I
(F) at |east one carboxylic est ye conmposi tf W“B MGH u
reacting (F-1) at |east one sub(se% ﬁﬁ%’%é@shcm ni c acyl (F-2)

at | east one al cohol of the general fornmula [err] (XI) 10 wherein R3 is a
nonoval ent or .9 &Y Madt 8kY subdtiflfdaisGecBicQatihdhddRith 0 the OH group, and mis an
i nteger from Ig-b)at #astiohe dfine ddmpolracchhrddirizécibyl 1) preéance- WA strichufe 6ffat Rkl M 15
wherein mis ahe HRAgtouR whekdin $ald subStutédudutdiniclhdylatihgQigbnts CONEIISF Bubstueaf grodpai m 15
wher ei n t he canpasgtibic goumswhalenalth dastifued Gtauparé beivedytdmbpdlyaljer@agsitt polyblkebp Wi t h
t he abcohol ( eiRg chatactetinet by an Measitedl 1300 fo abdut 000zNd bre MetMnOJalze aihabagt 1.5 to

cont ai ni ng at ab®®i45. seidacyidting ggenigbein@ CharatBrized lipg tHe dvespriva twithig their Istrustwrgpadaint | on
of claim1l whavesigs of & deastd Bpucninicagranpsrioneactl equisplent weight of substitueplrgroupsier based
manganese sdEt atddastzpne mapganesg gemporidyin Ry pieuntedraspondingfo abaut1oto gbput B09B P ng
to about 50 ‘tf anapgnReRe ng;%&ﬂﬁ i mmgeaﬂé%oowma "9‘t?e"°h't’€!t"l§*f‘@"€?ﬁ’ drudragartyh) t s

of dlﬁydroc I thi 0| c ac ds | ses from about 0 05% t

about 5% by Rk ab t fh o oate
char act er i zengﬁ’ °’?‘h‘@l°‘ 8‘?5‘ °‘?'5Ph'at%°'?5“1 rd éﬂ eﬂf?‘ i ?18‘ P ar e
each indepe Sar byl groups containing from 3 to about 13 carbon
35 at ons, at Ieast one of [err] and[err] is attached to the oxygen
atom through a secondar arbon atom Mis a netal selected fromthe group
consi sting of Goup II/RIQ@Ls, alyminum tin, iron, cobalt, |ead,

nol ybdenum nmanganesef ni ck 19%
(valence of M 19. The\lu | oin clgrrpoleon of cl Ik al so

cont agni ng 40 (ENE m abo 0.01% to about 3% by wei ght of at | east
one neutral or basic alkali metal salt of a sulfonic or car boxylic acid.

20. The lubricating oil composition of claim18 also containing (F) from
about 0. 1% twhealndtltand BR4ré yachuridevhdently lytirobaetayt groaps eortainingohoprt 3 © abat @3 carbon
derivati ve caomsoMi it jagwetaltnd n is an pplegal wqeati tothe vatemed ofrg whérein Jn attloasteane tof thae
subst #t ut ed dihydwtahviphespldredithisi agide mne vaf tthe hirdrgtarbalt grbengs@-1drie anlisopieoy! &t t he
gener al f or reefenddne pytyl cgrmipythe piberrhyeacarby! groupoRd) edntains ableash b corhen atems. ardaini c
group j oi nedeasbi mele prregt efiall thediyeroparivb oraps iprrsert &y (O} #re forropyb oraiRsutecagay 21, A
_concent r at e Uiy} OPUPE H’??dheﬁ%rl catl ng 0| I corrp05| ti ons corrprl sing: 55

LA from.a out 20% t about nor oqw d,

subst"ﬁntq2 °T' ﬁtﬁte 1@'s&|° é’% f%% ya%e 10%to about
50% by wei gh eag o "'T'é fc gk e>?y Pt of yaipnic x(¥5:n15 Sltlon produced by

t t t
ot sy Jtigé‘;‘g&,:;g@niﬁmﬁgg e U T b

charagterize y the presence w I'ts structure of at Ieast one HN<
group V\kﬁiﬁmsﬁ%,ﬂ, subst i tuted succinic acylating agents consist of
substituent groups and succinic groups wherein the substituent groups are

\der i ved 1 r séRmpediaiRaniRdnSetzun@ uE VerBbhahdsMBIBrom, umfassend:  bei ng characteri zed by
an Mh val ue @f eidbI0ptinengalemes 616 AR Bcnsvisgwdsitity/ Mh val ue of about 1.5 to about
4.5, gaid agp) mindesene@at 50 Gew.rrg niduasterat iror Ledorsjurddemrapisasennsetzinigl herge-t hei r
structure ofstéinduchdnmgeungfvorat | east 1.3 succinic groups for each equival ent
wei ght of subdgB-itxroiedestens ainepsubsiiGerten Bemsteinsdursaeylisrenggaitlel st conpound i n an
anount cor r es (&Rdmindestens sives Amineretbindengodie ISH0H HPwitiromindestens mies diNsr@wirded

t hat t he nangaﬁ'é@b webgistinu pebstitujerion t Bexpsiginshiuregeylierunggaifiel savs fu yensgstpp| und
: Bernsteinstureresten bestehen, wobei die Substltuentenreste abgeleitet sind von einem Polyal-

ken, gekennzeichnet durch einen Mn-Wert von 1300 bis etwa 5000 und sinem Mw/Mn-Verhiltnis
von etwa 1,5 bis etwa 4,5, wobei die Acylierungsmittel durch die Anwesenheit in ihrer Struktur
von durchschnittlich mindestens 1,3 Bernsteinsdureresten pro Gewichtsdquivalent Substituenten-
reste gekennzeichnet sind,
50 (C) mindestens eine Manganverbindung in einer Menge entsprechend 1 bis etwa 500 ppm Mangan,
und
(D) etwa 0,01 bis etwa 5 Gew.-% eines Gemisches von Metallsalzen von Dihydrocarbyldithio-
phosphorsduren, wobei mindestens ein Metalldihydrocarbyldithiophosphat die allgemeine Formel
(Vill) besitzt,

er.,, and n is an integer equal to the
¥



10. . , phosphorodithioate; and (D) from about 0.05%t0 about 15% by

wei ght of a mxture of netal salts rocar byl '
aci ds, wherein at |east one netal (#{&g#%{é phospl[mmﬁ:“mlmmmlmm :
characterized by the general fornula 15 [err] # ¢ L WS Tarp]
(VII'l1) wherein [err] and [err] are each mdependently hydr ocar byl groups
containing from3 to about £31carbom~qtons, Mis a netal, and n is an

i nteger equal to the vale td of N whergin in at |east one of the 25

di hydr ocar byl phosphor odi t hi oi c aC| BSS M t he hydrocar bg@ roups (D 1)
I's an isopropyl or secondayy, jp#s grgup, the other hydrocar !)8 group (D 2)
contains at |east 5 carbon and” at | east 10 nole percent of all the
hydr ocar byl groups present in (D) are isopropyl groups, secondary butyl
groups, or mxtures thereof. 30 22. The concentrate of claim2l also

cont ai ni ng froff %aﬁtﬂei%ﬁ‘ @nthB%ewe'@@%ngéi vgtecaripresteEinit §tbis| ebeest3 Kahlenstafiator al
or basi d’al kal i’"eFré'f' |M 'a|"‘!°tansta"%‘i'ﬂrf'Hm 'telmg@ae%asrk  HessercVert der Wertipheit vas M of
the additive 08 g"h’?‘ E rogaeyidishio Ps&f‘?\’%ﬁ“@" wigerxigr Hysrocarbyl-

i mpr ovi ng OXi dIr ron Bftylteptgtn gk aﬂ‘l""’? HreceRyiresty(OcR) Imindes 5
Pat ent anspr uchgmﬂesen sgﬂgrg abigo gtwa,/dP Yol ¥ g?ﬁ)t"ﬁqeéﬂ“‘ in (D)
unf asseng: (A nge e| e pNI’g lyIrgte, °é OTiaghs gpvepgind. 40

B) m ndeshe
Car bonsdur gd&ﬂﬁ%@%ﬁf@f&fﬁﬁmﬁ G, B Ay éi‘ TeeepeerEatt Rl o)
m ndest ens ei nem substituierten Bernstelnsti urea | erungsm ttel mt (B-2)
ni_pdest enss.eiseRriediZisaMmehstizihghagh Ardbrichl 1) ini doF &5 Mah aWST’Ur”durE‘ BF G5 585 Sines ! sBffen

HN<- G uppe ermidibribls ist, wshewshtlag dsidiahpe! bbbteﬁa‘n@a;s%% SBLres, 'sukdAuien luhd PHAHSIER. Lt €
aus Substituentenresten und 45 Ber nst ei nsdur er est en best ehen,

wobel di e &ulSshmisrilusammpestzingaiage Asptuel 1,5innddr die MAGdreebiRhy &) euk@ﬂ%rbassches

gekennzei chnéManghnsatzpines Gemisities vabrarbotiurdBe0 bi s et wa 5000 und ei nem

My Mh- Verhal tnis von etwa 1,5 bis etwa 4,5, wobei die Acylierungsnittel

durch df®e %n\iskaierfiassemmensetrungr nagh Maserush W orebel Ldies IMsodenvertindugh (GYi in ki ®lasgel , 3

Ber nst ei nsdureaifrgeshend %ﬁomgmﬂﬂaaﬂ%mﬂl@bst ituenten- reste

gekennzei chnet. sind, 50. C) m ndestens ei ne Manganver bi ndung i n ei ner

Menge ent shr %%E%rfﬁ'z‘fa'ﬂ'ing"sé?%a "S@UArﬁHHﬁ"!vhr\‘@B‘?ﬁ der,Yert vam) M in(B) Dingeistens siwe 1GR9 5
W. - % ej nes sches von Metallsal zen von Di hydrocar byl dit hi o-

phosphofsapr estens talldih dro ar byl di t hi ophosphat die
al | gerei n:‘}"F%nhml%QIbl{;armn?nsB ung  ngdl Erggru%& wobgl d Verhéltnis %lon\”lw/m in (B)Juindegipns -
Reste R1 und Jemells unabhanglg Fydrocarbylreste mt 3 bis etwa 13

Kohl f i zusammensgt?lm i etwa u% n d
ggnzgn;;| i?tggg a ® &lv ﬁh%ix&% 3 l v OL!SHE? éﬁl% te&B%)él RY r# o
(0]

P gl
m ndest ens ei ner derQB rocar by| p B2 uren ei ner der

Hydr ocar byd.- s&fﬁﬁér&zt(sﬁ?nrlans&tdﬂg InghRArRptYdn-1, QHQJ dié %Hﬂﬁghﬁsﬁ{ tte%ﬁ LG b B : | sSilvese €T

ander e Hydr oaetr ib jHrsr Skt Mor2shind8sACetws | 6 BE ofva S BRRRRING HroS{HuRaidrhgewldhtd
mi ndest ens  etiswBubditubibnréde@RonaRithichggesant i n (D) anwesen en

Hydr ocasdbyl resten | sopropyl -, ssk.-Butylreste odor Gem sche davon sind. 15
2. Schmi er9i Schaierdizusemmenseitung mgchn Aasprudin I pr wigbei die Mangahedrbindungl eS)t MinGesRhd) 8
der Reste R Ubsikesisqghes Mangarmdplz GlnerrCatbom oderlSulfrisiuesistiio hine@Mongd éntsprabhedd otdrh € bis
Sauer st of f at 68 S¢fRpmMeeant- st . S, Schni er ol zusammenset zung nach Anspruch 1,
I n der die I\/an anver bi ndung (C) ein Salz eines sauren 20 Materi al s |st
ausgewAf| t"aﬁ%" ?'Z"@'Ubﬁi'éetz"ﬂ%ﬁ‘%%l’l‘mchuﬁdﬁ? digrpsaitincle fupfegitel Bons| ur en und

Phenol en. é er ol zusammenset zgqr:}g nach Anspruch 1, in der die
Manganver bi ngj;%e% m’%m Eﬁ' 09 fact A8 E‘Wﬁ?fd&n‘g 5?’2"%?1‘6@“’@!1‘1’@@ K gin\igerbasi-
i S

Car bonsaur en

s0 13. SchmierSlzusammensstzung nach Anspruch 1 oder 10, ebenfalls enthaltend

(E) eine als Detergent wirksame Menge mindestens eines neutralen oder basischen Alkalimetallsal-
zes einer Sulfon- oder Carbons3ure.

14. Schmierdlzusammensetzung nach Anspruch 13, wobei das Alkalimetallsalz (E) durch ein Aquivalentver-

85 héltnis von Alkalimetall zu den Aquivalenten von Sulfon- oder Carbonsture von mindestens etwa 2:1
gekennzeichnet ist.

15. Schmierdlzusammenssetzung nach Anspruch 10, ebenfalls enthaltend

141



25 §. Schnierol zusammenset zung nach Anspruch 1, wobei ung
(O in einer Menge ent sprechend Eﬁwg %bi etvva 300 *mmwmmﬂ\mgt
6. Schm er 6l zusamenset zung nach Q wobei der sin (B)

m ndestens etwa 1500 betr~gt. 30 7. Schm erdl zusam*rensetzung nach Anspruch

1, wobei dasEMahdbSlehsVire ChfidnddlireddbrdenvatziammeRdBatde RstgeioM@uréh Ombetiung ®n

Schni er ol Z us anFpNsiRdegtoRBines SubsitiHBh B&hst&nsamsuaﬂieruhghn% 8k it Wa 0, 5 Aqui val ente
bis zu etwa 2 (M) middestens eindMAlORD! Bé allg8maiheriFofimef\@i Val ent Acyl i erungsmittel
(B-1) ungesetzt wird. 9. Schm er6l zusammenset zung nach Anspruch 1, wobei

die Asylierundd@Hf el B-1) durch die Anwesen- heit in ihrer Strukt ur von
m ndestens etwa 1,5 bis etwa 2,5 Bernsteinseureresten pro Agui val ent gew cht
der Subst it uerint dofrdesRest §2 kip einz oder Imebwerigen drgasigchdr(RestSsthdsr @n dieziydwmyimwrpet zung
nach Anspr uch gebundendsiend dar indexem gamgasrdZantiond bis@wariiflest ens ei n

Qoer basi sches Mangansal z ei ner Carbon- odor Sulfonsilure ist, in einer
Menge™eribs E?f@uqﬁ@mamwae@nw@h éﬂ%lds!ﬁa '“FHQWWHHM m"lﬂsst%‘i den Wert 2 hat.

Schm eroI zusarmenset zung nach Ansp gpra ktisch kupferfrsi
eigg@n% g "’ﬁ%&fh wm 3o et Yo g Soyimsrotl &

t. 12 S
:v;nganverbl rfg‘#%g'lﬁg RESPEORYIME i st. 50 13
Schni er 6l zus % 1% 'E'le '5’? ?fﬁeTe'> FTYRpe- obenf alls enthaltend (E)
3| | h
i: ESI ? ngts.gﬁihﬂfu ﬂfsarm,JnE&ﬁ;HE y%ﬂﬁspmcﬁqeﬁgg ee 'hi%lf?nﬂ?b My &) ﬂga%kegaitsc en
alz

ischés &H “ein reche
Schmi er ol 2yagHFR it A S Fors Bmﬂvﬁéi ()
dyrch ein Agkioss b%nstwaes “GeWw% mindeSiBhel Sies MeRNdifyakoRh sp?ah\s 6 aligemeinen
Aqui val ent g@mmqm“Su fon- oder Carbonseure von m n est ens et wa g

gekennzoi chnet ist. 1S. Schm er 6l zusammenset zung nach Anspr uch 10,

obonfal s enthaltend 41 EP 0 433 409 B1 * C
L M S * (F) mndesteng el ne rbonsaur eest erderi vat zusamenset zung,
hergestellt durch Uns tfu on (%-1) mndestens eines substituierten

Ber ns#sei nsaur eacyl i erjungsmi tt edss 2) m ndestens eipam A kohol der

al | genei nen Fornel ( 5~ |R3(OH). (X)) in der der Rest R3 ein
ei n- oder nehrwertiger g?dni schr Rest ist, der an die Hydroxyl gruppe
.gebunden ist und der Index meine ganze Zahl von 1 bis etwa 10 ist. 10 16.
\Sthm er 6l zusam*rensetzun% nach Anspruch 15, in der der |ndex m m ndestens

den Vrt 2""7‘\5t in dor di ’?FSE‘,’M""}E\ tr ﬁet‘_'ﬂ?ﬂs M‘%%Wfﬁl e
?eﬁl qgérr?gr i nem
i

Pe," 52 E'@f‘%'@;
durch Umse e A
i;nhﬁl ﬁne?erq‘gi m'"':":gt '"'QE:%H m%gk' o Izusa nSe Zung “Nach
Ansprjich 1, wo aa nganver 1y O&) destens ei n Ober basi sches

anansqszmemn%ﬁgnﬁh%ﬁ%m Sbenfafls dln@ifha Menge ent sprechend et wa

50 bis etwa @PiwPeod DPENAE Gbwls ut?é%ﬁ oddr bakisk %lﬂﬁlﬂne‘l’éﬂ&zes einer
kD/hydr ocar byéudgrpmep@gygwm sluren (D) e vva 0,05 bis etwa Gew. - %

m ndestens el nes Metal |l dl hydrocar by| d| t hi ophosphat s der aI I genei nen 20

For meds (20] Sdhistdizusammensetzung nach Anspruch 18, Ebenfalls enthhii8id M

(Mill) 30 (F) otwh@,13bis ctwa G IGedli%e rMedkens_dinal NThrddRsEleussrdetivainsdiinesnspitang,
Hydr ocar by| rregesgelidrciCUnezurgtvam 13 Kohl enst of f- at onmen si nd, m ndestens

ei ner der Restfl)RindestehsRinemisastitoipmten Petostpidsinwecylitompemittdl oitf at om an das

Sauer st of Fat offi-g§)étindagiens sinem Alkphobdar algemeindn Remmah@ahi t aus der G uppe

best effend aus I\/Et allen der 11. G uppe, Alum nium Zinn, Eisen, Cobalt,

Bl ei, Ml ybdaf Oangam) Ni ckel oder Kupfer ist, und der Index n eine ganze

Zahl ist, dessen Wer [ Werti kelt von M ent sgrlcht
Schmi er ol zusar'fl@:ﬁ(in é th {yvprtiges organisch aﬁeF‘s'Ste?ﬂ' ﬁgppg}ygroxylgruppe

der%ndex m eln ganze Z q:?von 1 bis etwa 10 ist.
21. Konzentrat zur Herstellung von Schmierlzusammensetzungen, umfassend:
(A) etwa 20 bis etwa 90 Gew.-% eines normalerweise fllissigen, praktisch inerten organischen
Verdinnungs-/Ldsungsmittels,
(B) etwa 10 bis etwa 50 Gew.-% mindestens einer Carbonsfurederivatzusammensetzung,hergestelit
55 durch Umsetzung von
{B-1) mindestens einem substituierten Bernsteins3ureacylierungsmittels mit

(B-2) mindestens einer Aminoverbindung, gekennzeichnet durch die Anwesenheit von mindestens
einer HN<-Gruppe, wobei die substituierten Bernsteinsiureacylisrungsmitte! aus Substituenten-

-N‘-’m
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(E) etwa 0,01 bis etwa 3 Gew. -% mi ndestens eines neutrale i mgihen
Al kal i net al I'sal zes ei ner Sul fon- E@rﬁ@&ggsdure. 40lﬂmﬂ“ﬂﬁm\mﬂ§“m‘
Schm er di zusammenset zung nach Ansg C , ebenfalls I " et wa
0,1 bis etwa 10 Gew. -% m ndestens ei ner .

Car bonsaur eest ghd BmatsBuaBsRRsS B eh Wibei F5BARIoRbArbsteoh GlRerk/PBIGAIGH 36geieRdt
(F-1) m ndest enndedas Abich RST Mh-Woft vbr TBOBSIs 84a8000 Lind diivay MR Ved8IRist vor btwa t
(F-2) ni ndest ens ¢ awanlgb@hbictier istpdid S&HRIngaHtdr airtiedie Anthaserhbit ikTHré Hekrirtur X a)
i n der der RestvoiRdurétsthniitiich-mistidstens e Bamisinfifiestdh PN qavdientgeWentiSubsiitupntéhis- an
‘di e Hydr oxyl gr upuekapemithebesind, St, und der | ndex m ei ne ganze Zahl von 1 bis
etwa 10 ist. ®Dmihilestdds eine Mangabverindurigon siherl Mange) entsprechend etwa 10 bis etwa 5000 ppm
Schmi er 61 zus aMengars eniizdsn dAafgabe; rfad Jie Aviasigan(eidindung\ieir Geulyales Mangandigdrkarbyldibieei nes
nor nmal er wei sephosphigtdstgmd  prakti sch i nerten organi schen

Ver dt nnungs- / ©LsWa §&pibistairasts Gem)-%eqingg Gemisphes ven Wetalisgzanaan Digydrpqaduidithianlo-

ei ner Tar bonsiPamgHRy in/danen, Diadesions eip Metalidinydrogrsiidithiprhospliat durch diepgligemepine For-
Urset zung von™@! /W aekpnazgielnetifts el nem substituierten

Benst ei nsi ureacylierungsmttels mt (B-2) m ndestens el ner Am nover bi ndung,
gekennzei chnet durch die Apwesenheiq von m ndestens einer HN<-G uppe, wobel
die su1bsst i tui erten Benst of fst acylNerungsmttel aus Substituenten- 42

* C" L M S * upd Bernstgga msten bestehen,puppei die
Substituentenreste von ei\nem Poryal k¢gn xébgel eitet sind, das durch einen
Mh-Vért von 1300 bis etwa™§0H und €i nem MV M- Verhal tnis von etwa 1,5 bis
etwa 4,5 gekennzeichnet ist, die Acylierungsmttel durch die Anwesenheit in
| hrer Struktur von durchschnitflich m ndestens 1,3 Bernsteinsaureresten pro
Aqui val ent gevih @bt disSrEsd Rt 4HaIH2géwWells urfabhiingig Hydrocafblyifbse @MES Big Siwa R B &ohisrstaflato-( C)
‘m ndest ens eiméh VR Fosi MEtal IBICLIAD Perl IRdeR ineirle JafiadRahiad] depsen VR Udr Weligkelt GorDMS

et wa 5000 pprenképiidfwobsitintmintiesteristoldgicdve Dihgkixdd atiidithidpliogptiokséirkn ¢ltb der Hyarotarbyl-
neut r al es Mangae dd-hysls somodyl iodert dekundargrrsyrbst tist,i dot anderedHydidparzytirest (0-20mine-S
etwa 18 Gew. -$éneisSrkebleSifateraderghéit.amd Miridesténs 4D Mola% \wom déDi itsgeisaont iar(B)angtesendeopho-

10 s por ysrpcarbyiresten lshprepyl-, eknButtesie gdee Gemische davon sind.
Met al i di hydr ocar byi di t hi ophosphat durch die allgeneine For- nel (Vil)
gskennzei h fenzenirat nach Apspruch 21pghentalls enthaltend stwa 1 hig etwa 20 Gew.-% von (Vill)

\20 in der di eERBiggesteng elnpnerdalancogerbesischop-Mirlimelaisala giasy Sigpogen Gadoesit 3 bi s

etwa 1% Koh| enstoffato- nen sind, Mein NE},aII ist. und. der Index n ei ge
Zalf® Y@yondyg: FtefAmodae g 2 o e (SAIEERIRER 2 \eg e &
?T?Ré:stgns Igf'ﬂ%'?"sag?"ﬁ%iﬁﬁ%‘éf’f38’5?"%’%%%%% YE2Ur en ei ner der

Hydr ocar - (D-1) ein Isopropyl- oder sekundarer Butylrest ist, der
anderessl-lywlrv%%‘g%gé'l?srest (D-2) m nde- 25 stens 5 Kohl enst of f at one

ent h~l T, uUngndioi6siioR duith QuoMhte Bolt MbtedR doMBEERAMbrnd, Juilchhpsiavesenden
_Hydrocar byl re@z]@ig q[,aa,q@rpggy démn@ééﬁuibﬁygig&gigq&bgﬁMSer Gg‘m sclel_e davon sind. 22.
\Konzentrat nagfa/ N dafon 4,b% AeiE &bl foifd\inB dbrhRSiflon JRISHVS RS0 liqiB otbhu@RW. - %0
von (E) m ndegk@b@aghi nem neutral en oder basischen Al kalinetall'salz el ner
Sul f ons oder Cas-daswvis@n agdat abglant YaucitRisslbgitdavec N el nem der Anspr Cche |
bi s 20 defi ni enB-enavAdeahist unvdompitss raming @aractérisé Yard péseacaidens e structure d’au moins un
Oxi dat i onsst abigrdupeatHNgn dand dequile lestits |agenBe aaytanis shadnlgees substitiss hsontecoptituds de
Revend| cat | ons gBispes. subsiitianis rep ds igrdupes slictiniquee dbnsbiesqbéle iel corqupes subsitaots sont
conbust i on i nt abfvés d'ge polysisimeo ce demigrAfanticpcactftistrnar une vsleun)dmdi51380 & emdrom 8900 de
vi scos#t 6 | ubr ief pmrgprort Nvehin gignviren h8 acenviiop 48, lesdissaents geliantctent seragissdsatiae
conposition d' Presenss idans leus sieeia o'enecmeysine laudnpinsal graypep sygginiques pour chaque
_ équivalent pondéral de grotpes substituants; et
(C) au moins un composé du manganése dans unse quantité suffisante pour obtenir de 1 & environ
500 ppm de manganése,
50 " (D) d'environ 0,01% 2 environ 5% en poids d'un mélange de sels métalliques d'acides dihydrocar-
bylphospherodithioiques dans lesquels au moins un dihydrocarbylphosphorodithioate métallique est
caractérisé par la formule générale
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40 ., . (B-1) au npoins un agent acyl ant succi ni gge—substitue avec (B-2)

au noi ns un conpose ami n6 caractgyj r.d a présence ' [ :
d'au noins un groupe HN<, dans | qﬁgi%@s%{ts agents 4@mrﬂmlmfﬂmnmﬁes
substitues sont constitu6s de groupes substituants at groupes s *
succi ni ques dans | esquel s | es groupes substituants sont d~riv~s d' un

pol yaacbne, ce dem er £kdgf caras{~ris4 par une valeur M de 1300 A environ
5000 45 et rap[h&t Mn/ d environ 1,5 a environ 4,5, lesdits
agents acyl ant dtant |caract 6Li%Ss ¥ presence dans (M@FIstructure d' une
noyensie d' au noins 1, & _gepupes sugci ni ques pour chaque equival ent ponderal
de groupes substituants]; et (C) au noins un conpos6 du nanganbse dans une
guantite suffisante pour obtenir de 1 a environ 500 ppm de manganese, soO
(D) d'envi r dansOaquekn R b A% fepépenisob chiacup didépendamment ok grotres dedrecarbyle enfermant ques
d' aci des di H§drieniran 1599198 &p Kbase M Bt qretal eighess un eambrrognder £igaliagn Malengs,

di hydfocarb P&nég peipF bR fastaecides: dhydsesagy) p °"8§"t‘?‘°@5‘?-#BP%Q’M"T)’HFWF’%"W%(PHUI e
géndral e 55 111 nt un groupe |soefo?yle ou un groups butyle gcondawe, sr. ue S?‘Irp o%drp al | e
R et R reg‘%a%% isime ay ﬁ"’iaﬁ’gg%gﬁ gﬂﬂ’én?”dé%"‘ regt?g% HS?FHEFBB'ﬁr"Byh "
renfermant &3 2%l z;%caéﬁye E9° ¢ T BEn 8OUIRP JOPORYIP: 1SR AOURYS RNt un
nonbrg ant i es?ca‘baa? 725"\%?5#85 6" de M au noins un des acides

di hydr 0GA" o PRSP BALIG Unhdbh 1 e eufic@%,%&q alemv.%ﬁfbaa B4 8 o R gdl ) Ot ant
N O OUPS JcbfRllaf3Pafbrios bt MH@&.J@M %) dfun 33 38 erbdhe sbcdhiale. UO | autte
groupe hydrocarby- le ( S‘ renfernme au noins 5 atones de carbone, et au
DI NS eRVi [0mbSkitidR dPaileNEfianteCddt 1a Averditation 1abidnt Raqlihe I0éompBR IR kY| e

dans D) s&ftn €8 "B FRoHaR ScideSEhBRIORNE B grélPe cONsBUP 88s Stidey catb&@RORSI by Rides! des
6l anges dgfsiigud¥s et des ghénoks. La conposition d hulle lubrifiante de |a

revendi cation 1, dans laquelle au nbins un des R et R2 de (D) est fix6 aux
at ones d@. obsy@apasitioa d'hlilel litiriianteeddi 1a ravenditation 1atapstaqokdie (ocdmpbs duasangahdse €) 3.
La conposi ¢st orsetideroangandse surbiadé dumtratiaige d'acides vagbpalyligessi on 1, dans | aquelle le
conpaese du manganese (C) 20 est un sel d'un produit acide choisi dans
| e groufs lecempesitigal d'biile Iubdfiante sle danevsnstigetionl; senfermiant d'gryirenesd enviFey#0Q prre dot  des
ph6nol s. 4manggn®enposition d huile lubriflante de la revendication 1, dans
. laquelle | e conpos6 du manganese (C) est un sel de manganese surbase d'un
‘.l ange 6d" i@Geaessiten d'irdig {Hprifigiie go layevendication 1, 43As iAgHelp ivalgundgiMndans () ¢t F'aht o de
| a r endi B VKR %Penf er mant d' environ 50 A environ 300 ppm de nmanganbse.

) Sl A S 45 B SR 1
ul u

conposi tion e lubrifiante de la revendication 1, dans laquelle le

rappagt &dq&%mnﬂﬁé‘ﬁmé riffaitb o8l isAbveliBialich €8s iddkng. dns ( .5d'erg'rronlo?5 PRGE! tion
d" hui T'e 1 uRdglrh lemibP2 Bles &6 l‘ai'?n\h‘e?r(tﬁT JRH thifd s, AsagiCaP SquivaBi 85 I'&ent GEVkAt X ,
- d'environ 0,5 equivalent jusqu'a environ 2 noles de |I'amne (B-2) est mse
\&Ar dagi s, parcofpsitiéa ldBiis I0Rifidnte? @R trevaRdidalidht 1, (dBnslihquelld. led-agehte EBEst BAN seht hui | €
| ubri fi ant grad@ridés phray pidskn6eh irm@riskr a6l RBSstuaGHY &tab Gnoind SAEE 16 Jusgey brvidérs2,4 B- 1)
sont sar acgroupbsSsubcifidues pdlir fHaqupioRIE Squivalent AIBSGrbupes sublstitdamslr st ructure d' au
noins environ 1,5 jusqu'a environ 2,5 40 groupes succi ni ques pour
chaque [10i laiscorhgesition [dbuile hebsifiantyr deuip eversiichition i1t dems faguslid. G. compossaiupumigan@sn(C)
d' hui | e | udst af mping en shbdé mangantee surbasé d'om adide cieboxyliuacpy efunacide sulfonipe e udel
manganese qua)tittssuffisante new abtenipdenyisin ieenyianaf eeredesmangandée.d' un aci de
carbd&ylique ou d' un acide sul fonique en une quantit6 suffisante pour
“obt oni r T4 '@rempesition d'huile lbritiagty ds dryeynpdicatien hamemla vendication 119, auf o5t pratigyeraent i on
d' hui | e | UBPPRP 4389"Ye | a revendication 1 ou de la revendication 10, qui
est pratj uement exel i?emd o uidvr e, 1 " La_co o|§i ti or d' h1 il esllugglﬂeflei’ ante
Ge'1 or bR B T Wt R ekl e
13. La composition d'huile lubrifiante de la revendication 1 ou 10, renfermant également:
(E) une quantité détergente efficace d'au moins un sel de métal alcalin, neutre ou basique, d'un
acide sulfonique ou d'un acide carboxylique.
55
14. La composition d‘huile lubrifiante de ia revendication 13, dans laquelle le sel de métal alcalin (E) est
caractérisé comme ayant un rapport d'équivalents de métal alcalin aux équivalents d'acide carboxyli-
que ou d'acide sulfonique d'au moins environ 2:1.
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so ., , conpose du ﬁ
13. La conposition d' huile |ubrifignt revendicatl u
renfermant dgal ement: (E) une quah?ﬁ@agﬁ?bsgente ef fi cace; III
sel de nttal alcalin, neutre ou basique, d un acide sulfonlque ou d un
aci de carfsxy bdrGpéSition Shuilubriihe-doTPRHNnicaBn 15, tlohrfard dgabinbirant e de | a
revendi cat i ON(E-gu mélad e barfpésitidntishvie 985terdarbhlidab, pdpBidb brialcdnl réggt caractbris4
comre ayant un Fap@ahdinsiinGgent dplfi3icinidbe siBEMIS addcCal i N aux 4qui val ents -
d' aci de car boxy(Fi2) authignsi aldodk6é lddordulé héndialgue d' au noins environ 2:1. 44
EP O 433 409 B1 * C L M S * 15. La conposition dhulle lubrifiante
de | a revendi ca¥{@im 10Xr enf er mant egal enent: (F) au noins une conposi tion
deriv6e d' ester carboxylique, preparee en faisant reagir: (F-1) au noins un
agent acyl ant sdapelaarelifiB® est b piovpecorganigus PENoggienhou palivalent rhunk B grobpecRH. lehm
formul e aneraIQ?tB"R@P'@ﬁ)'WdQXPP"\HQEh@ | aquel | e R3 est un groupe organi que
nmonovaf®nt ou pol yval ent, reuni groupe OH, et mest un nonbre entier de
1 & envi rH‘n '-‘18°"“’BFJ“°P6’ ""'I'.%“‘I!‘B?Ff?d%e 'T 5°md'aaﬂnm€1 éa"lslfﬂi“?"f f“eﬁﬁ%’ 'E%“slza
revendi ca n 15 m st a ost 0
d huile | 'B a"'f"a dﬁ’e g %‘g 'g a °° sé"BFrﬁh'g"“Fu"lHn
obtenue en " er rman ?}7 msund@:B? ,%}_Vé g 8% (F-2) est en
outre m se a g t avec Tg' '53 s Une ami ne renfernmant au
moi ns un H nggm;? Hm J‘ﬁul&ﬁlbﬁf D 38 Ilat He&HHanat.EW'n ltﬁnJ i J IEQ: Qu lnf%nganése (C)
revendi cat i Qg gy m ﬁ@%n S8 Koahise GRIFRRS@a ol 4 é%a i lon Al Gabritfs UN
\i_gl de MaNg3fsafe SPOuLasteNirdd'eirdiD5078 dhlirod Cd08 SophPllid) halgahSHdE ol MElShgl LRNdelst €
ffisante p@wiqsdaBbds dhydodbyPhRosphbralitfetyls’ (D) compeleRIMMViftR 0[B93 Go8ARRR 5%dn | €
mel ange de geisd'almoins unfydrbdalbilisRds piidroamticdRSmétallique caractérisé par la formule générale
di hydr ocar byl phosphor odi t hi oTque (D) conporte d'environ 0,05% a environ 5%
en poids d'au noins un di hydrocar byl phosphorodithi oate netal |l i que

caracterise par la forpalytg ndr”a\e 25 ' R 0%\ > OSS

- M 25 ) 30 dans laquelle Rl1 et R2
representent chacun d fago nﬁ%p' naante, des groupes h‘y‘ﬂ#béér byl e
renferment de 3 3 envi é( s de carbone, au noins un des R et R2
est fixe & |I'atonme d' ox gene par I’ internﬁdi aire d un atone de carbone
\.gecondai re, M est un et aI2 choi si dans u e constltu6 des netaux du
gr oupe 301 1 elig R’ st eplf tent .chacun de %p eﬁagrowgﬁ g%aéb,yle

ni ckel ou Cl%? ont ?358 ﬁ I‘TES’ ?geé’ﬂ;g?r@ra% l"s n ”d '3%219
Iégalcgg(r)]tsl t 'ﬁ%ﬁeﬁﬁm aux eﬂgy alumlmumm g ‘{ﬁ altbp tanb gw ne mangan '(fkel e
metal gfcalin, néeutre ou"qbb % tlJn acide sulfonl gue ou d un aci do uo,

40 20 Ly, €9 BRfbRbiidnQbhufib lEH:'thni’e deqprebénaeﬁon 5, FoRreMtntagbibA¥RS1 T enf er mant
egal ement (F) gl a@hvibr 66419 a brdien @%\Gnrponds/%ﬁﬁ hlo4lun sl de métaldicalin; ‘HSH@% Tbhéﬂi%e
rderivee d est gin gomalggfgy.hﬁe-oum,acig@l ekl l;a,repar ee en fasi rei't x~ A-
TF 1) au noins un agean |nuque g#Ry ] vec (F-2) au noins un alcoo oule
genr al @ Ra) Clipdmpositidn)d hilikaebrifia j "?’ 'f J Fonfgfn@k{8galement NTONOVal ent ou

pol yval ent 1i () denviyorotips aGiryirghid v eel3ip} ips enectivipesitiod @érivéed\d'estari cabiyl-O.

50 21. Un cong@nqui et pgparée dnclajsag ré‘ﬁ 48 @6 de onpositions d huile

| ubri fiante confpd)auangins ufAgentja hntvguwﬁllq\m)%&hémcron 90% on poids d' un agent
sol vant / di | uant(F8rayapdinguwe alcpni\a @m%aﬁ"éﬂaheh e et liquide dans |es

condi t Mons nor rral es; 2

R(OHm (XD

dans laquelle R® est un groupe orga i
un nombre entier de 1 & environ 10.

lie monovalent ou polyvalent lié au groupe OH, et m est

50
21. Un concentrat pour la formulation de compositions d*huile lubrifiante comportant;
(A) d'environ 20% & environ 90% en poids d'un agent solvant/diluant organique, pratiquement inerte
et liguide dans les conditions normales;
(B) d'environ 10% & environ 50% en poids d'au moins une composition d'un dérivé carboxylique
55 obtenu en faisant réagir
(E-1) au moins un agent acylant succinique substitué avec
{B-2) au moins un composé aminé caractérisé par la présence dans sa structure d'au moins un
groupe HN<, dans lequel lesdits agents acylants succiniques substitués sont constitués de
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1

(B).q¢ environ 10% a énvi ron 50% en poi ds d'au moins u ition d'un
déri ve carboxylique ss o] edﬁks%sfaqi sant rdagi r:ﬁﬂm ,l i“
agent acyl ant succini que substitue avoc (B-2) au noin p i .

caracteris4 par |la pr~sence dans sa structure d' au noi ns un groupe HN<,
dans | oquel ¢rompds scbsMEmBt & RCHbUPES Sucsiigeds tarl REquels et groupes ssbefibantosdat | t U~S
de 45 EP @831 uit(PBly&idend, ce defier étant Mractdisé paringvaliupis dé wdetdl dnvieonissooet de
groupes succétnngappat MaMh d'angipnd|58 dneigonghs) lepdis agantssoylant éastsasaéisédmr lvs d' un
pol yal cene, wésete®ndass leart simtiure alfupe yanshd'aamoins &3 grupasrsuddniqdes da@0Chagueenvi r on
500G et un réguivajert povidéralide groupesisubstituantsbeta environ 4,5, lesdits agents

acyl ant dt éFau dnoing ¢ lepmeasé dy mangapgsp dansane guartilé suffisenie par pbfenind'eavign jid
noyenne d' aWVIrPRHPANE PpmIledpangantse. soye ¢4 w@fﬁ@squmw"@ﬁ%éoﬂm@ganése n'est pas un

equi val ent digufrsaigphosphorditiiopia de garagrise paei®t et (C) au nojns un conpos6 du
manganese A1enine o_gﬁ’éﬁtef“f"l?ﬁ‘ 5% £9 E‘é‘?ﬂdé'"ﬁgﬁéﬂ"g%‘ﬂﬂ% inetaliauas diapides ditydrocatyyj  on

5008° ppm d2YiehesRbgRfiolues dans fesauals Ay meing in ditwgracabyiRinspseradittigaty RIS S8t n' est
pas un di hFIPEEE: B BB ¥Bhor odi t hi oate de nangsanse neutro: et (D)
d' environ 0,05% & environ 15% on poids d'un n6lange de sels netalliques

d' aci des di hydrocar - o | phosphor odi t hi olques dans | esquel s au
moi ng un di hydrocar pyl pho orofithioate nbtalll que est caract6ris6 par |a
formul e 15 PSS M

(M) \R 20 dans | gélol»(Rl R2 reprdsentent chaCt(J‘r,lllIrJioLpendamTent des
groupes hydrocarbyle tenfermant de 3 a environ 13 atones de carbone, M est
Un netal et n est un nonbre entier 6gal a |a valence de M au noins un des
aci des di hydrocar byl phosphorodithl oTque, un des groupes hydrocarbyle (D
1) etant udangnamugie R SDRA ref¥dentert thactn Hdpeqiaminsiit dbegrewpes hdisdcsrbyle teafathast (UO
| "autre grdeipe dnyich 08 atotngs de’&arbone, M edt @n Bralat nreshincombreutianégah  ibvalsh@nes de

~ carbone, etle Muaumdinsunldds atidles Slihpdyonarbglphbsphiarodithioties, el des@radpes hydrocahwie (D-
hydr ocar by heStattiunsoréupp isgrrertylechesin groupeduwityle) secopdairptindis quekaute groype Sydseresple
sec@hdai r e'efB-2jwafor| aymping Scatomes g Catbong, ot ay moipd Hivasles REuUICRent| dg 13 etaliéidescat | on
21, qui redPEeRBYEFAWAES (B sephdep giauPPSJsaPrenyip: fas9roppes, kutyle sapandairg ey defo
(E) au noi f€anges defeuge netal al kalin, neutre ou basique, d' un acide
sul fonigye ou cagrboxyligque. 23 UtiJisation de la c i nai son addjtive tel
“quo defd e enemnie Biash "ﬁ%%g X '@"%@se%%‘w enyfion i3 o S ) o e
la & abili {2 3%mPnsW¥Ee B JHalnrowts Ay SPPRReT 28de sYiRnigHe oy &¥PRiPe s
lubrif hé%ﬁs%ﬁon?’a% Iaélgom%%ai‘éoSn a%gﬁtive tel que définie dans I'une quelconque des revendications 1 2 20,
pour améliorer la stabilité 2 I'oxydation st le comportement & I'usure des huiles lubrifiantss.
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