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enuner at edys | dulidnfe AdtlsCMEBIRE aiid Bdtywald ubSiiitddCS/ DO I3GHohia 2tias, Albdealibentdo adulfdhre! dcis,
t her eof are alduser dikykad"sudid atios, Bkl thd kkest r at ed. (The sane applies to the

| ist.s of other agyldubstiied ibahkzend subréd adidsl whareln tBel @lkyl Ydup aonteinsel kdast iBnaktnd etoms
mahag &ny sul fiosdingaiodets! bdpedng Hbotoine'chulfenid foisimiace eetticdarly ysefuk dhentatien asa) bdidsndedved
aci ds7 nono- fmmibguedng which basissen aliadatadl with propyiene deteemerg lof isebutenentriinges to introduce 1, 2, 3,
cet yl chl or ebesrzmere bsankiedithain &ci a@stlt@elswnpmﬁmze@unlrmoﬁp@cadctrea@ne @eﬂcms pingipplly
di sul fi de sul hisuieg off morpcdnd gli-dadegyb EG& fe ayaipbie Arebyipdues frem dhe 'a@ufaewre@! use-
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par a‘ffl n Wwax Su]O an e% Qﬁ%n(ﬁ)fb ﬁ:tsj; Jnﬁg Q%%ﬁ é& E‘Q{% @ﬁ\h%hcaﬂ oil composu-
cety yCl open,; ots(H tidn 3%h one t techi km erﬁlt': quf'o&hd%;ih §Jﬂo

and pol yway; s @Hhﬁzéﬁs@@uﬂ%ﬂ 98 9817 k03, b 20n' c
acids, "diner iébl@t &rboﬁ}ﬂé faeias %ﬁ\cmgh utRfl b s!alisk(% oAl lb)é' prédétb%t h&lweeslnphauc
benzene sul f%yb@a@mt@sana\wn%h@ ntohé& ﬁJdkbﬁlybﬁbfcob%oﬁﬂeta&tiélSre@-tfroh\ea&fyle&cctﬁuﬁﬁﬁﬁwn
at oms i ncl udi Rgudhgdrphthenkd &OAS Rkyl- BOdIeRAYISUbstbd GBlosenRfdidIScidR] Slkyb T aikery-subitiited
useful . The | &kchexandiceadd] dsd dryli vie dikdnyiaibshiand erenatid) ica&boxiIRS adiBe ITha laliphbtit ebis
Wi t h pr opy ke ngenéreityr @nhiein Sromrabbut @Hol BiRINESY, Badeferatilydfram sbooidi2cte aiqut 25 cdBon 2mes The
nor e br anchedeychaipmtiCad sidhstici taneriic adds hiacoréi@rd.eme théyncan iBoskirstéd bewsatated.
bot ty0 pri n8hepifid pxamplex inolpdes2-efhylherandic acidl licdleniddid crdpyloamntetaress-sulstitated maleic acid,
avalsT“‘ébI e as bapenin anitlidtogiedric @pirlt Aelargaein adich cenlic @cidf palmioisie acith dineleie| agid aydn pdd, olsic
Simlar produgdds wsiselicneeld.f pedecydlik acidt i dinstylsyropenianedatbexviicl a¢ids | Myistirarrgidadilayyg
of linear & k%w"E‘IG'PMBWHT'%"’E'E%UC %ﬁ"b s&?@k‘?"ﬁ@@fﬁ!‘l"eqe??"??ﬁwf’ idy Reimiip| acidn glkdrsand
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manuf act ur e b?’

{ecar o |c[ |ds guch, as tal S, 19Si0
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descriptions o ?}c suﬁfonate salts whi ch can be I ncorporated into the
' ubricating oil conposi- tions of this i nventh? as conponent (E), and
techni ques for naking themcan be found in th ollowing U S 30 Patents:
2,174, 110; 2, 202, 781; 2,239, 974; 2, ®8qx) 1 2 37,552; 3,488, 284;

3,595, 790; and 3, 798, 012. Suitable car box 5‘% s from whi ch useful netal
salts (B) can be prepared include aliphat | i phatic and aromatic
nono- and pol ybasi c carboxylic aci d®™( rom acetyl eni ¢ unsat urati on,

i ncl udi ng naphtheni c acids, alkyl- or alkenyl-substituted cyclopentanoic

acids, al kyt- or al kenyl - substltut ed cycl ohexanoi c acids, and al kyl- or

al keny| - subst MRt Bach % AtaNe R ds Brskagpt er adydiecarbqher espqntiaiuthy drogegion 9ragg preferably

general |y conbPa(ing e Ghous B dr o %&afamm%a leagfnge g Rrand Bb pging hyarprarbray essontially
cl

about . 25  car bB¥f"5BHE S2RPE X 219 Friaerveengidur ppsheach of 2 ahdx Jior & s dvill be
are preferred, and they can be saturated or unsaturated. Specific exanples

I ncl ude 2-et hyl hexanoi ¢ acid, |inolenic acisd, propyl ene
tetramer-substituted nal eic aC|d beheni c aC|d i sostearic acid, pelargonic
acid, capric acid, palmtoleic aC|d linoleic aC|d | auric acid, oleic

aC|d ricinoleic acid undecycllc aC|d d|octylcyclopentanecarboxyl|c aci d,



The equi val ent wei ght of the acidic organic conmpound is its nolecul ar

wei ght divided by the nunber of acidic groups (i.e., sulfonic acid or
carboxy groups) present per mol ecul gp #1539 gfhe pentaval ent phosphorus
acids useful in the preparation of conponent (B) nay be represented by the
general fornmula [err] 50 [err] [err] 55
wher ei n eac lapméciaedrtndt th@rptiodpharys] acidsmdyytibr angregancephosphdiigdproephordioor phpsphisis atit,i arlal y
hydr ocar bon tiggr analpg gpfrae¥ ofitiwesd.y havi ng from about 4 to about 25 carbon atons,
at | east one ofhe Riosphotls Rddsyedyrpg theyedef doaetrngh foopulessent i al | y hydr ocar bon;
each of [err] and[err] is oxygen or sulfur; and each of a and'b is 0 or 1.
Thus, it ®ll be 5 EP 0 411 539 Bl appreciated that the phosphorus acid
may be an or ganophosphoric, phospha?®@., or phosphinic acid, or a thio anal og
of any of these. The phosphorus acids }B.y g$ égose of the general formula 5
[err] 10 wherein R3 is a phenyl-grau /r/f é rably) an al kyl group having
up to 18 gar bon atons, and R4 is hyRItf®gen or a simlar phenyl or alkyl
group. M™%t ures of such phosphorus acids are often preferred because of

their ease qf.Drepal at sn;n W or (prefeBBORE in b 1 6/Bdp RBhg S E’ B oAk Shd ROIY
phenol S, hﬂ dr6 n ofd: IQ:O %r&lpnﬂlxﬁre Woﬂ:’h&”@a thﬁ&ﬁehﬁeéa@sean

aromatic ri ragthe,r ggge (;f%pemraﬁg eno as used herein includes corrpounds havi ng
mor et harsone dabrxy(By ey Rsddiprepddd R sHoRNBtHaEis! dot@ounds!SdhtaRing GaHy&6R Olroup
resorci nol amehd irebp @AM @B atic kihg. Thé @rrh MeHohdiess wbll Yibrail GitRbE BMEAIN@ShalhE more
cresol s and tah biyd RlaRROGBup oGl talak @pmbizhRG.aluch asRyaitier, ratrcias andhabglisons. It also
conkai ni ng aiclubiesasiyipbenels aldbyds t8el bredailst aneindthyipoeriola) aridnakeayimiitols3 Plb@dedia@ phenols
es pe?fal |y abrairing6at T@stame bibyl satistitneit caBining Labdut 4500 et gsbegialin atioyt &% gektph eloms,,
dodecyl phrensiich ascteptyjphenoke oetylpliorgll dadecyippénel détrapropsnerdisidapddp bhenall octadecylphenol and
pol ybut eny| phlighvisngpheptie prolscesntainingineaee than eone (alistl eubelitupni oy alspdei usedrivt they
al so be usedonsiiyiphenels arp RigiaIed hogavened|thoir gyalabilitveand ppse of predvglivde of t heir
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formal dehyde- Vgl gholH) of &%&Bﬁﬁsﬁﬁﬁudﬁ FPﬁﬁé o antPB .‘éé‘é?lt mJéhﬁon%QH i@ 1b8 Vried,
vei ght of t Rgy eluPintoults BARY FarfcRIBN@NBSind Sit dokpositioh € eaéadwea i by HE Y in
the number @fe a#0conohéht (B) nstidSas(d deforgentS el DBLM R EdrkboRdnt memﬁéa @ra0LRisant of
present per tEbiheakthemay V3 Ao EBYut 0.01% GYRSNEDY% drBhoré BE IweRIRd Thearhdimt of detergent

| ubri cantss Gcluidtiein e @8 edhhpobition 814n Hriduitlwhich FRMHiEIENt YooprdvRKd theasesiret Aaérgént propMIRE.S
in any part iirC oHegpreférish lemb@iinanDthe aounDofiaBighnt Githe aih alithe eadlint of otherd restaricorehigy
one ski | | ed (ashrptotaeingy ¢omp&ientp shveld tbe @Bpmbunhetiichonsuitaith aa oll béving gesnitate abhn eontemDlasst
of conponenthaf Byout 8% by meighti Thessulfatebash centent axf cajciven of ipretamed Wbricating oif serypofiticosris
about 0. 01%dasethamehett 036 by weight-dMastpreferalthh the sTifate ashroentant effthectils &y Qlsivm i8ss than

i ncl uded ?nO@Ffebvmergh&ﬂﬁmwmw"negt igdPort®unt which is sufficient to provide
the desired deth@fyenito gyrmplesifustete the W°W°’1bl?‘?é'é'?%’rﬁ"@&f‘°éﬁ'ﬁvmfﬁéﬂfﬁ ugefyb aggemaeReniof
det er gent i B Ypiess piheryisgysreriticallyiprinated i the,lolipwing ﬁﬁ"&ﬂ'esé%‘f‘s.ﬁ”h?rﬁg the specification and
(ash- pr oducFFt‘d)s VSRR B wilh SMPeralEs 4R NA8EFR CRIFHS Y PESIYTe I$ X onnaghatgpypheric
havi ng a suI éan'gq: [ﬁh content |ess than about 1.3% by weight. The sulfate
ash cont ént as Rar ¢i um of pr ef erred | ubricating oil conpositi ons is |less

Ea )

than about 0. 4A/qn@yu | 938 '\4? %PL&’ Rongildyfréhlcs: asnavfa G Rber verhdde
oils as cal %weauars"'e FES 4@’5’%@4; % Polt Yool a'k&E&e" Uod. pild6n a@é J;faeartanﬁ%
about 0%  Tigrd vk Q3B @ @%.o;« a%t{eas&at&rb%f%@do@rfaum Iof about 85
al kal i ne sgatifolnol{32ubis Metrdury SE&akon dRxided TRORB&ILN MiRlure iEbRBRNYOigRAEI dEghout the

speci fi cal | yarbérdiioh ki carddndti tﬁeoédcmwn nibgur€ saBPpeIYo A6t cb sem% @orf) Bnd héresidue
speci fi cati Gifere dhe lil@ateres, anddill sofidnt (349810 49 the\\RIsitHaL overb &AW Sagiekil® Suldhate hiling a
degrees Cel eietebratiastcdbgat @ssure i s at or near atnospheric. 45 Exanple B-1 A
m xture of 906 parts of an oil solution of an al kyl phenyl sulfonic acid
(havi ng &snipsenie Br2er age -

A polyisobuteny! succinic anhydride is prepared by reacting a chlorinated poly(isobutene) (having an
average chiorine content of 4.3% and derived from a polyisobutene having a number average moiecular
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nmol ecul ar wei ght of 450, 564 parts nmineral oil, 600 parts tol uene, 98.7
parts magnesi um oxi de and 120 parts water is blown with carbon dioxide at a
tenperature of [err] for 7 hours at %f}%% bout 85 50 Iliter/hour (3
cubic feet/hour) of carbon dioxide. on m xture is constantly

agi tated throughout the carbonation. After carbonation, the reaction

mxture is S%.bﬂ%?gbohpn[s&)rw.q}]/n%%coan FadRTabbdk 2605, P8l mbdife se2helpkdrs ot rlsa@shic
The filtrat € ahhydrid8 aRd 10@)an|=!§ bOBludnd 4férDis | alidealat bere, GeS b bt BMRIFMDEXRIBAThe mixture is
nmagnesi um sulhbfaab ¢157@\Vdnt §2BpahE bikater &t ddfedfropaisd lobver 3. pelidda of BB, Bhebnidurd is then
pol yi sobut enyliowsd &CrieflixCat A5 TCANtICHR theSbaaitre PAdeE réiyted. cSrpping gndfilediibo providdsexdfiltrate
pol y(i sobus ereairidgand degiredpravcer age .chl ori ne content of 4.3% and deri ved
from a pol yi solRasie magiesivmreg!fonatesndefat in dhecintaigdingroilsef thiszinve@ion areEvailgbld tdmb@Galigl
wei ght of ab&ot &@hple,) Hybiaseh MHAD B, @vailatiiey florh (étce tChertjenlitCo2 (R0 a Magiksiug eMesbaged calkyf
1246 parts oftnumhérsavereasonokicglarawrinhtiofiabeut BGR bereme syifarateshaying ¢ gletsbiato ofifbout 13 and a
added at [ er tdtal p@e Gupker pist0B {45kl um oxi de. The nmixture is heated to 115 C
and 125 pafts of water is added drop-wi se over a period of one hour. The
mxture is tﬁ@mmm&'&@ unt|I aII t he barlumOX|de is
react ed. Strlppln a _‘fl|tI’aIQn rov onta|n|
desir ed pr Odu nltpd 1:I il CHQPO{ |o he preés énl\ien(t;‘ n Is&ico E ;ge
of this i nveme abﬁa lci}j\q\ sa o itu uccml y B | a
rbon-s 9 tam ydr 'co an

avai | abl e fr glfp W ﬂae mg @X(pr
aver age nol (‘:\HL'I\ 39% of Jr ,,%9, agp& b4 ne su onat e havi ng a rre
raty o of about 1388 (& id ﬁE&ﬁ)rQéhsﬁtorlhmgﬁcaﬂB oft QBmdcdiRdds @ irdprovéd Gnel Qro:M?\tr@Jlstant
Sal 57 Qther thaRuhbgnes ke MuisHRRkin 2 ComPasitibrd. PRE arRUROSH 1i&4) Lsalt (EIintoridFateddihto ek
0i | conposit ipA&GtRY oill BRPHFBOMN bé BV Qﬁﬁuhmhloﬁhé%&ﬁlﬁmioam@ldatthd ®3tdd com@ionHhdliing
salt whi ch maypbfiesao #@ldil corpokifiond.) Acdorditids tinburts EaBULDI1 74 16 ababi Bk BE YI%LbE Beight of
pol yam ne; onhe(rkstal paltaCylrbay Heyistiuaetin e nubstabit dil icorbpositiaas.omat i ¢ car boxyl i c acid
cont ai ni ng at |masubsitueed hsychinicx pdid geyiated malytreicdsadsfulcasanomasnenta(CHg i tha dybricating ol
provi ded t hatcopsitionstos kheadresbritdnvaniibm mag b PrepaByd fysreactiagrat actamiparaivrp withim dhe range of
ni ckel , codsalfbmoaboatn20aCkial sbout 250G HC1Ha) aboubtwacsquivaipats of ot dﬁaﬁrwf@rsuhﬁlgﬁfﬁéswmﬁ'c
Metal salt ( @pylating agepbeqpeisting etisubstitugnttdiaups ersirSuesinic aieyp® Wherel g Fybstifueri group has a
i Mprove t he @umbes avespoer maleoyian weight [oh plaleast phoyt T08is(Coirb) aheit o) pquivalpRt ) adrapic metal

conpPusi t i ons reaaet aepiGrire) dPmmAbey|l 19abe rrf%r’?‘ﬂl‘ﬁr 93P ANBE CPRPYNY [arastgrized by the
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l ubricating &resence Wk it ?"B’ﬁtgre\/ﬂf Py legshone NS bsjtufed s . ' t may be
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conposi tions. ;} “ﬁ t
conmponent ;(GC' 'hakiQ fretat! ﬁ!& {3&5 ﬂg c&‘nbnsﬁ@ﬂpgyﬁé&'@%m&fs éarb%nd?ése§l€fhrtes halides and
' “Ve_nt i on Mayhies B SRAERMHiY 2ih€ Afckdl,tEbaR! and aliAHP SR inétaR oblet BbAlcdidiRn 6@%6‘%@%
_r om abopedifekdmpidd o?’-b&létmdié? Feadtantd yehich 2/)us@i Bithe rédant@litiéa InBitdezinefoxiad, zinc
I eas one Subﬁ&rbﬁdét SRt Sdsonhtéli Anc akatyRiel AEE PRk, SR eh§kie/18ncOdhioRds) Sihd HubAEY, zinc
groups and SUufGie/\da@mBmQhtias, cadiire citbdnite, 16ddReborktd Siidkel GarBoHateRCkelthy BdXIdREE Btc. One of
aver age noloeahd padfervsd ibgdid metdl résktahte Bsinc abdeut 700; (C 1-b) about one
equi val ent of arHeasiire cvmbaund K@ &C) iageneratineh §lBlinb-polyarhineDen aallydwkyalkyitsobstiloted alkdine
equi val ent's gblyamineainnel toepampives dscobeslrmtow @s beingolstfyl in the fopnatisrpfdke sertiokili dérivalive
structure of campdsiienst(Dlogee beiNeedgs amjne crhround (G9t0)- truene gmbediraenhithe ameynt et amige used
agent may be iBe regetiopirfiom dhgut fl 2 equiyalenton of nal ei ¢ anhydride with a high
mol ecul ar fiei hfhed;P'@qu ﬁ“béi't”‘%?”ﬁ‘?'“'mf’dcbﬁfy'lﬁ P%@F‘%‘ﬁ 1st°6‘i/?§é?"°ﬁi‘§%°WP’éeeﬁl"a‘P°
wei ght hydr od%rigaSPe ‘t"cﬁ?t“ﬁ?sﬂw §ﬁ pé&??ntm R‘.ﬂs%{'lbe‘b'f‘?iﬁﬁ‘"y rw%'swd’etew&ﬁ 4§3aﬁh's
be effected a{f'ssae tP8 e?'ﬁf" "g f°' 'g Rrgterted f°;
[err], and t nglgl}'ret 8'8 E?C"i' acy tet "e§ zﬁﬁgm Y °§|ﬁ ;:tev;:e
anhyat | de. . THE /UL dCel R A A @ m@m'asrres L St dy
t r eat ment WIch Wat ef p %? " net al reactant (C—l b)
conpri ses theExQﬁde&ﬁ hydrOX| des car bonat es, aI kyl ates, halides and
nitrates of lead, cadm um zinc, nickel, cobalt, and al kaline earth netals
other” than cal ch Laayesbuiaagnaéé.mnmn& 'p?epﬁ%@-ﬂpltfesreﬁﬁtlorbaﬁb(bhma% ofR6HANnS
whi ch are gsahdiing iah abdigye RABERNMontbril \6E BB QY vicifil 446l @n Ziddge @K 761 Barbahi didins) with maleic
hydr oxi de, zidisydadd QB 2002 THe ré8kiRY poRisBhutehlRGeciic QpnydRdethas ah Bdid BBy AbE To
zi nc chl ori des miziurecof Bl2eOgrade (6 ahuimdents) birthié eolyiBudtlylLsIcdkid aheydridd @A20Ugrams of mineral
car bonat e, | edichnd &b lganatat watei, theed is cedddcan 80-890 * 0.1 2R |gramsdB eriiehisntspbiczinc @Ride. Gthe
40 the preferred basic netal reactants is zinc oxide. The am ne conpound
(C1l-c) is generally an al kaline polyam neyor a hydroxyal kyl -substituted
al kal i ne pol yam ne. Any of the am nes described bel ow as being useful in
the formation of the carboxylic derivative conpositions (D) can be used as
am ne conpound (C 1-c). In one enbodi nent, the amount of ami ne used



in the reaction is fromabout 1 to 2 equival ents. 45 The salts of
substituted succinic acid acyl ated pol yam nes (C 1) useful as one of the
conmponents in the lubricating oil ¢ I 1l "of the present invention are
described nmore fully in Reissue Pat gﬁtaq%%ﬁ@? Thi s rei ssue patent
describes al so procedures for preparing such netal salts. The preferred
process f or adariepRmiate pdrivawisedval a webd & 30 hintdee Tae nbitusedy maittaidedzd b Yemperaters of 90-

i nvol ves fi 100t Crieae tperg ¢fhae hawsc Ghereuporg aingp oixtuek isi heatet! He 1BGrsl endneaisthingdeaicthiant
fol | owed bytemeerature omtilvli is lasserviallyxiny. \hermixtire 7§ reolédoto] 190M G gndethererfsl asded 245 geamsHE e
the so proemivelenss) ob me gthyibnegpolyaminerivinturey having ceh ﬂ;’ﬁiﬂ@ easwposiion \ParrrspRRging o« fe

C-1 A polsyi totsastiyieps/pentamine pasi a8 egyivaipolwoight qf 40-9 7B nage,ortiopwies Que R§fio

chl or i nat ed3p&tinytes gthereyace e wixture i hpptery ta A terOROFMIR o‘rs? r%a%WP'étﬁ‘Pedoft "ﬂ's 3%
by wei ght aT‘fG’P%fFF”'S\%P he ?"W@w&‘é'i‘%%'i’?“é oIS "‘tW H‘t'ﬂb f dhr g& S 19pemuE Ut
200 C. The ¥ JPff'\e rgS og g y Mo BRYP (i '°Efﬂh rPEH '"%B'Ha*%l 3,3 PP AR

of 103. To %r " "i‘rs (6 equival ents) of this polyisobutenyl

succinic %mgé&r qfez 2420 gram; of m neral oil and 75 grans of water, there
I s added at Ferr] 122.1 grans (3 equival ents) of zinc oxide. The 7

EP 0 411 539 Bl Ao 6?%3503 m,dﬁ mcaangpw §$o|9yo% 3 el%h.eqn@tmd%%mne Yh &Sq
The m Xt Ur epinsboel B 104 3hd161@ AEH] FonPhnaldh B and SflorRatbbdlyRdoudfiens
hours. Ther RiRGEn alefBe BIGHhe! EdtehiSof h@ﬁtbcy'dvetgm aha@n Q,eadgsl of B dafbar &6ihk), PBsd dianss of

t enper at ur emthBial dil-ahd 78 SraRS& Nalel, BeleYls &Hadd, atB0L0 NE,1L2IgrBmé @ eGENIoRS) df Gincléide Ghand
there i s adg®eion &omdade Poliorwse B0k iaVidinmiteSperiod. TaE mbduPey is editahed WodriempPersting otigge
havi n Mg an avesrage 4GedrTherbupom) 1220dranes(P ediilaigs)lodthd lraihe difxtute debaibeddie Ekyrple 102t is
pentan ne aadiied portampuisy avee A fperive iotyBt minlites@hild the Térapesetiald bfi tenmixtrerin chaintained at 105-
por ti onwiese11vEr The migure dadheated 31020532111 Ce andvhaintained @h thisHemperature) foe 4 iheuréy daroegiiout o
a t enper at uthe 4dibur[periad] niteagen ishishbled ithieugh the mixidre tor remeyevater foandd@s aBeshibefragylation.
Thr oughout  Theeresidun infitterpd Theygsulting filraiyyeas aizisc bemsist &d-66% ey ireder camfert i P €2%-0
renove water fornmed as a result of acylation. The residue is filtered. The
resulting f F*amplst% has a zi nc cont ent of 1 63% and a nitr ogen cont ent of

1.39% 16° Exa C- m xt r 5?1 %ol b %Et g A i
.p(r)leyllasggut :nl}/ lbﬁ d r ar % g %l giﬁqagg'iﬁg% 8 ?r‘nt lsobutylene

P |§T/r %awr['l e chlorme b en an av ra ms of
pol yr'sobut y| &l 25;.@% %' a;apo gh

an average b/ els U ae i eq %ﬁ{

wat er, thergdisﬁﬁ asa e%ﬁgﬁa aeq% p%amtéres @#one hours
oxi de.. The ghéu® hid ‘ih&lﬁ‘é‘ﬁnoﬁoﬁuﬁdg&m@' 801 Bfough RO TkaIEUE rdRRNd Rbter #&fing from
mxture i's BHlafidnd T Q684 ran®s SARPSHoR FikRireOind A3 grinky 61l o, tHerd) RlkdBed ZMBlEUDBR, -
122 grams ( gafg (0.670dq@ikicnd) of barilii @xideTI ThE adiitéh W RaddQRibARCbvbrNa S0¢ATRE Berfod. 1The S
added pors i miwksie mamRinedatpasrhmehted of 30-004 ¢di 2RounhTHeRupdnCthé MR i@ hedted to 150t Qe
m xture i s omi svippedafdhelast s oPWater11Hd résidud chiltBied.t The diltrbts hiae & baridmadont2 bt 29%

C @ mai nbrad avétcbgert contantf ¢.728%per at ure for 4 hours. Throughout the 4-hour
peri®d, nitrogen is bubbled through the mxture to renove water formed as a
result of aExdmmieioh. The residue is filtered. The resulti ng filtrate has a
zinc cont®nt of 1.64% and a nitrogen content of 0.72% le CG3 25 To a-
m xture of 1078 iy ¢ B0 erVR(Teqnuiglents) oha pefyigabutemy, Fechi ‘F a§ qun(h@""g an acid
anhydri de ( H‘éf'\‘)qeh 10R a8¢ paPaRenpel Ed?mpl‘i)g‘aﬁ‘ﬂff‘ F'E' éP’é’ﬂ""e " Chioriagtagypahisoputyjene
from mal ei c BN eé’ﬁ?ﬁ'" °°6'Fﬂ‘ 4ﬁé bé ?5'?5\’)??? s) 5‘5’&9

chl orine co el " ?e q “? gx g@
ascriged in witl qulv t o |t|on |s ionwi er a

grams of mg gm lb 'FX 1x&1§‘8 a eéf' bsfor %t'p hich

grans (1 ek i ub @E

(bUt \M th a e%g aﬁ% o@% e Inthhr% Qt% BbO@ ms

over a 30- ”hnngqﬁ'vaﬁ’é?ﬁsb Sidd] ?ﬁg 'dﬁtﬁloh% b B&rﬁdnﬂ% ok a30- Rﬁlﬂ@%@@d% ure is

85-90 C f:0r méinkRsl & a IdMipaldeiR0sitsolabt G fof -2NRUdFs WRFuSS: th8 infiki?d) RNhdafed 8! REY -€Tand

t hrough t hestippeli 4f e st ¥RE60f NaldRTRS reki@feUb Fieiddl. FeONa8CH4S Al cohntld)3% Hd ans
of the abovesitrégex cohteat gtode®2 grans of water, there is added at 80-90 C, 52

grans (0.67 equival ent) of barium oxide. The addition is made portionw se
over a 30-nExantple B&ri od. The 35 mxture is nmaintained at a tenperature of
[err] fors2 hours. Thereupon, the mxture is heated to [err] and stripped
of the last triacesxtgp olngt grams (itrguiraiesi) direpdlyisolfutanylspesinic aptydridej (having ereacidenymber
bari um cont &ntd7 §rd BeERdadfdn BxaTIPerOL &AM Ewsivicetyddde @d PBggnatE aetyitobutyteng hadng P a
m xture of 8¥R9e ghiyire °‘(“?°"b?ﬁd13¢aﬂyé‘f?t9§‘)a"6\a“ ao[38? 958 SHheEAe) SHLePMs ¢f toluene and
anhydrlde (having an acid

8



‘nunber of 108 and prepared, as in Exarrpl e C1, fromnal eic anhydride and
chl orinated pol yi sobutyl ene having an average chlorine content of 4.3% by
wei ght and an average of 66 carbon agpigy38se¢490 grams of nmineral oil,
there is added at [err], 143 grans (3.5 equi vaI ents) of an am ne mxture
such as 45 described in Exanple C1 (but with an equival ent wei ght of
40.7). The atidirdrisont water, trecdis pusted RICBOVCS29 graner(0-BedLiviientirof paiiumotydrofities The additipreis
i s mai nt ai nedadatpodiontwisarar atpariad ob5 hBGtest Te r@xtfirg fis rBaittRingd 3t 2 tmeriYYre ot 80AST € For 1
period ni t r otpenandsheisuiidlyb dngn istririedipphheating atd 10t 145 € forg! o Blae SR eems (@ equivilary) of
from acyl at i ®ekel ciigride tpxphydraters addedipneionying eer Apgriod PE30 ntnptes, 38 RR9Q;1C. Thig tempergiirg
46 grans df Eimaekaiapd for B hows, dep ﬂregmﬁ@raed’eaed g31t#0° %f°'ﬁA?° ?é’ﬁ% reyis filtered and
equi val ent s)th?)f"t’ﬁ%ﬂ"i’atﬁ‘i'r"ﬂt? |3 gra f" kol 1?@%@? ﬁgﬂ ; i}g aﬁ\i‘@r’“"gt“’e such

30-mi nute pefs dc"b EFFP el ° Té gﬁ"
for 2 hour s YHCPENTLE, a%’i e g@r‘g@ b B i Fle e v
| ast traces 8 $HE &S que |s f| tere ra e has a barium

content of nltrogen content of 0.76% Exarrpl e G5 55 To a mxture

of 524 grans (a% equr val ent) of a polyi sobutenyl succinic anhydride (having

an aci d nunber 1gf; %Qtﬁrea&%sgrg%@r(ﬁceqm%nisﬁofl-:é(mogut&;ryllsuc&ﬁl@Hﬂlh‘i}md@ | (faving an acid
anhydri de anglnfpbl Qrih# tcstepay bSREENHISOS, RV mBiEc Bihydide bAdlEnidiRatéd pdiyisobutylene
content Ofi;5 4nadit BY avRid Billoriné dontitt SFUEABEWESht B dAakdIsHe oRbDE@on alie), B4OGFEMDS!
t ol uene and Rineral oitBnd20AgkdmDat Watded thbfd i§)idaed at@b - C\ed grams (1 Ratidlents ofgdtesiinadarbonate.
[err], 20 grwemddifinGs @adsi poaibevide)overfa meowi dfing thinctsd Thedkaixturd licheatld btt 855 « € $or mhoke
por'{t&onw se andethera disar by tleatihg 36 136-1#6t @8,067 Thee (50 rimjirfer 1 hourniTmereipone d6@tgrams (1
t enpér at ur e @fuiv8)38 ctbaiteus nitraleohenahadrelte tihadded reriigneise bven aipsriadrdf ¢l ninutasodilé thg
at [err] fortempdvgure of the avixiugDis Maiptainad at(90-98° @ Jbe Medueeritep ipfeaiad kBP-180Cdpr Hhours
hexahydr at e #nd fifeteke dhe Biratp isrivgted withy B¢ oramp € qauivpiet) oben amtinepisiyre %PT'HT’“F'E thylgnei-s
t enper at ur e BPlvamines,eamprisincoestly SN-¢Greainerropypidramiprerory it %rrepan%d'ma@a &"t"‘g an
[err] for 6 We@esMolagylar wpight of 180;asd Fle’Eee’}”E‘He’é’ﬁ 5521 a\dF'F‘I“ '%E‘édec‘? 30-
306 grans of mwrtﬁe?@r' war'q th%ﬁa'pwwg isypal "e(* 's en 185°C

&% t rgraov a rre r.ir-
i A e T '°°'Lr ek Sl

may als
m xture éo(a {n% ¥ as FOQ Eb@ % Io?sard metal
e e Th *"’ L,Eg @E n Rl et s smr.ne% még Y nacarerur.rooqegneg@m it
of 0.82% ,1 r&lp 5 Ghe Qrm?tatf(p hl bUJEﬁc QLid %Qd&rﬂﬁ%ﬂl ro@&ueu\éﬁ‘ 28Mho3d dBfived from
pol yi sobut enyénze%ucebmhrsneaa.wskeh 1 nérddftNbRd bBRbnRAC bt EHABHRIRT 118 farckbfic 86 is derived
prepar ed, asgd bg;&@rm) be ndphth thalerfo! mrﬁéf&ka SABBAIHENL, A BdMateNdafdokynia tagid containing a

pol yi sobutyl RARAIRXYL §roug 1891 thedty S reryRh1BE By §dabraFoiRiadiont ent of 4. 3% by wei ght
and an average of 62 carbon atoms), 694 grans of mneral oil and 20 grans

of water, sshere is added at[err], 69 grams (1 equiavlent) of potassium
carbonate. The addition is nmade porti oqwWoes) %er a period of 15 m nutes.
The, m xture is heated at 85-95 G hour d then dried by heating at
[erﬁ‘/o 067 bar (50 mm for 1 her eupon, 160 grams (1 equival ent) of
cobaltous nitrate hexahydné d portionw se ovetrrajperiod of 45
‘mnutes wifl e the 20 terrperatu 0 he m xture is maintained at [err]. The
mxture then is heated at [err] fof 9 hours and filtered. The filtrate is -
treated with 66 grams (1 equival ed@H)gf an amine nixture of

pol y(trimethyl ene)- pol yam nes conpri sing m)st |y

N - di (3 g rr J.noavls? gﬁ{{oﬁ i ﬁ@%&p‘%&t 413 R ﬁmetgg n&ﬁgrnda\gaax o9, &%s
aver age il o 'aer 6 Sl o
nmade pOI‘t ' On lsfﬁe Mrﬁ ofaa andr@ rﬁoé br%fe rSd Db dd Ss an aliphatic
mei nt ai ned ahydﬂo% fbu conEhﬁ: %%%H&Eﬂo%b&d%%b é%%@ﬁ 862k iskbm- 11t§5bo§t 29 if fm fto
hours throughuts, c mrhlt rSlksb HRORE surdorBUD BdaCtobd HoPerlcbisd 6T tektb§, #Oand a are
renove Watser sich el thé R6mitic @EFbaK§IA) 20l icoritains BRast QiSdvetagd df Sbolit 12ta@ih@kk carbd@ atoms in the
filtrate hasaph4iobpdrdcaondubstituettipedacftoupnd a nitrogen content of 0.66% The
netal salts (Cpatteyarigl wefulbas (he- Z9maial cadofic Bydir @aainibg my&odys igiouptt evd B @ipmbicc
‘car boxyl i ¢ abydedsarb@vsubstitutad Galiayclit addstwhermie eip cliphatizlhydyscathpn substtuehtadntbios avaverage
aromati c ring Priensi ehodt § laarbont Hemspdr substifuerd.adnd theeinelbculs adotitaing frore ddto T audbstitusnts.
zi nc, ni clkel Salicystialacidp wherein dhek aliphatie hydoearbonesubstituentshere detieed froml eplymariged olefins,
magnesi um Thwsticglgrly pehovaEisqdclowr dapenesiefing Such ras rpaly§teylepa ristyRippYIase.rofvisohulitena IR,
aromati ¢ gr o@phe¥tyeraee $aes sorgpatsiof Beut3P dnibpd 19%geon plapt #a parfrulartyrfelyk acene,
phenant hrene, bi phenyl, etc. Cenerally, the aromatic group is derived from
benzene or naphthalene. In a preferred enbodi ment, the aromatic carboxylic
acid containing a hydroxy group is of theaype represent ed by general
Formula 111 35 [err] [err]




45 wherein R4 is an aliphatic hydrocarbyl group, a is a nunber in the range
of from1l to about 4, b is a nunber in the range of from1l to about 4, c is
a nunber in the range of from.1 to gp@uii14sg4h the proviso that the sum of
a, b and c does not exceed 6. In a nore preferred enbodinent, R4 is an

al i phati c hydrocarbyl group containing fromabout 4 to about 400 carbon
atons, a is f Toerardmetis calboxvlic Bids poriespofidingriv Formgla dbaihgve @e well kngwn angcarpbegiredareti he
provi so t hagccordieg duprpasfiures knpwriin dhecartdGaskipxyligtacid efctiis) tyge, apg aoegseds|fey preraring figir a
are 50 suctetlsals ahwelxpeypeand giscoapcip ¥yP Patentscd. 7.8 2412962 3rH19 98And 3RO br age
of about 12 ali ghatlc carbon atons in the aliphatic hydrocarbon substituent
per acrdsgrtﬂlr A0 dyplive GanPpsitions)| as the aronatrc carboxylrc acrds '

cont ai ni ng hy OX 0 ps ar th h tlc rocar on
salicyclic % %Wu 8’@ 'S qgﬁ'{gtpff a\}" may a'f' asm" fﬂ?ﬁ%an
v mp t«on ucr le -1) ccm ent witl
average of HY éf% 18 fro & .eg
cont ai ns 13 |t§§ a%t on < gid ﬂ) CaV Gneaai;:blgi ines and

al i phat IC hQI Bfn Qnou,% %Erhéuu?@grb%xﬁiﬁ %e Silvb & iGMrQ:QrJ tﬁﬁ&ts ré?llk' ‘?v?]' ddPend
parti cul arl Mponq o iBhded Gfde loP B liibAcahD RO, SireiRsr B! &Bridd: D@ NSlddy lif B Gasoline-fusled
pol ypr opy| eBine N AdofcRiiol LR or & Hisxible- B\aridbRUEN Bnghe RBFREIR of GleR@RY HAUALARY dhd Of
about 30 t oaadneiitielsd FRLsCRE BRBbXAIE QBAvatiRé Conf2idbd Inabd Bbrickint Wiag bélbne Rrived birballing thé
539 Bl The aubeniBéd SucEmit Baaying ayeRGiithl an @Mihé 06 P PolghniIE, brothd-adrivathvé mby be ade0dsavedr €
wel | known &l theasactd ¢ aaspahiechcyigtiog agdhtngthtad aposiet ediie dbridantouay dontaib beth &fpés of
Car boxyl i c eabodgicabriveiyes type, and processes for preparing their netal

sal¥ s;are wel [Thksahstitutath duadinis Glcylatingl agents UD-3) wiiiett &rm tused2in 1857 pre@ation? of 1B c8IBRylic
3, 41\0/ 798; derivati8es5@8iui7i the igricatim) oiampesitiphs of tRenrospettitvertioTowy be cheragkatzed P the

| ubri cat |2mgpre$qncq:umdsq'rt9trme qﬁwqgﬁ@pf)preg%eﬁgs ThR/AisH groumoranaiely ig¥sferied i hateinaften)
at | east on®r exvenieRsa. pgtheleupstient gQURID TG SS darivad fisMaRolyRIne Thg Polvallenq frog whish 1)
at | east ontestfistipe tftq?ﬁ"eg L*J‘E%‘t‘ PH"ZPera't‘i’ %?t'i"?i ”E@\‘-’:‘?‘Hm W’t) Af *(‘BaStz“?°“é7?°e8ft5‘t’HﬁPer
sel ect ed fr B§{30RHEOISE boyt r’g)‘T %

characterized'h "‘E % F’ég‘ﬂéﬁ’"‘e g?‘o%a 'E"ﬁ tf'gm ‘i*] 'f'?trs é% Sjﬁ;éed?.
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u

5 boyt u
gLOUp’ af ! morelgenerall g of abtl)éir bou éa é‘)l’g
choi ce of palt{CULAL & Eﬁ ééevr%or&% Rﬁg .s‘% TBhéntién2l '§ymbol
geper al | y Wl' I/ éi r(i, oléc[}l atr roln %brﬁng PC) mtheth&i’ which
yhetTer the Eus I a%ghavtr ebaﬁd rm Av&a@e rgaécgr htslae AMES mofdButar weight
al cohol - 3bJeE§tﬁblﬁ5‘rgbfrlﬁe Bliyribr, FEY IR0 of Qs MDY Serba 8 ira iR ReocRARRR RolSttene,
operating omg&gg}gdengu@éaqs%ggﬁaf,a{mfsgﬁdagmm@c t he carboxylic derivative
contai ned in t1he tdchtifues AR tietsining MnQIAE MeValuke 6 folymbRakd WelJnbwteandre described in
subst i t ut ednsmkedils Hobks By lafiblbs) Fodgemple, WhathddE for dsl dbforfihatian POMY aAd Aleculd woigit
derivative tegibdien cfipelydes is\vestrifiadanwiveanl £4 &lrkland acd D.8. BlyC'MbdurcSigeCEciadidniguid
agent  wi tsh Ghvombtogrdpbs”, J.Whleyt &onk,uder, 1€7ant nmay contai n both types of
car boxyl i ¢ derTihe sdcondgroupTin moslirsthe saylating agent isirefereedde drein asthe Zeyediricsor¢uisi) The
whi ¢h, ar e ususdinic grotiseargothess aroupsi aharactdrizadriey thoegehasad pirictreder i vat i ves useful in
the ubrlcatlng oi | conpositions of the present invention nmay be
characterized by the 20 presence within their structure of two groups or
nmoi eti es® The first group y is referred to hereinafter, for
conveni ence, as the ' subthéJ.@nL-@:;Qup(s) and is deri‘yqq froma
pol yal kene. The pol yal kene frbm which the substituent s derived has a
nunber average nol ecul ar wei ght (Wnh) of at |east about 700 and nunber

average rIP' i hOBL $heWamb Bbvided &t tegst 3heo asru@h {Hﬁt‘%ﬁeeéu[aﬁqjted
one preferr gé da %n&gf‘hﬁaﬁﬁ e érﬁ Fr tténgldtﬁgndgf
are derivedp} §ucg5n%:g %[rl?s%t fufedl ad/Rh e Q)?ﬁc y fdggs & and Tr{e%&s‘e\h@%mla%gﬂ JuPdsaQ'B

5000, and apmndisdRinMiBh Ba éﬁnveﬂﬁonhl%%&xyﬁ%ﬁtacylahgb &J3fts. TRnSosBAREH0R lahd/trdnafiBation
about 1.5 t @aadRdidre donSidétéd, b Piibosds 0P thisGvarilien! tas onfentichBicpiting R¥tidhd. ON M i s

t he conveat i orals, XuAde!x keguaBsent ongdrmrbgrhio-mvmeaegrw it lond eqREIGHRbE a el
M i's the cenmweiiin ommineSoatdaINHE, SO BEaRd tofdhdn LOEHEIX Saneagesotd et he amgdrght .
Cel per neat iTen spehifio iabtng viagnia X 6rGR(group Svhizh feehdt @de whihe Rbgye G/ hal esitidalogohlongeasgitat
aver age and prasambedooa veirpeayent el rercairlir@rgrong ifrgrh teaterdg intepddylatiom rédatione rRraferably, however,
nmol ecul ar w&iagh¥ a@Deach|susch thabheth w@rpoxyf fundtienspbihg susrigic giear (i@ UFOhoCE0)6 Andt-BIOPC can

i nvent i orfs a ederrinte aoylgfionfreagiant.onat ed pol ymers of i sobutene, polyisobutene, is
used as the calibration standard in the GPC. The techni ques for determ ning
Mh and Mwv val ues of polyners are well known and are described in numerous
books and articles. For exanple, nmethods for the determ nation of M1 and
nol ecul ar wei ght distribution of polymers is described in WW Yan, J.J.
Kirkland and D.D. Bly, "Mdern Size Excl#sion Liquid 35 Chromatographs”,
J.Wley & Sons, Inc., 1979. The second group or noi ety in the acyl ating
agent is referred to herein as the "succinic group(s)". The succinic groups
are those groups_ characterr zed by the general structure 40 [err]
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succi ni ¢ acyl ating agent can functl on as carboxylic acylating agents. That
is, at least one of X and X nust be such that the substituted acyl ating
agent can form anides or amine salts lg\ll t} conpounds, and ot herw se
function as a conventional car boxy.IiE 3 Ei acy ating agents.
Transesterification and transam dation reactions are considered, for
pur poses of tho,sedfmée,ngahgiedvamc@qnmgg,towmgal acyl ating reactions. so
Thus, X and/or X is usually -OH -Ohydrocarbyl, -O M- where M represents
one equi val ent of a metal, amoniumor amne cation, -[err] -Cl, -Br, and
together, X and X can be 'O so as to formlthe anhydrlde The specific
identity ef any X or X group which is 7 TCone of the above is not critical
so long as its presence does not prevent the remni ni ng group fromentering
into acylation reactions. Preferabl however, X and X are each such that
bot h car boxydf Ferigie Y feis aarboprio-caiher: i ity R sqjtpwn(afomgn the gigbetiuen YXWhilgcpther such
-C(O X' can ussptisfied valence ﬁ‘ta)b be, sajisfiod jby 3 similacRopg it the; ggme or Eﬁﬁ’ﬂ“a t"!?ngfE}P et
of the un?attpes‘fafdé’de% & ?5‘8%'5“ uaf "h?t' 'P‘E) i 9‘?“ 'c?f II'—'o mu|
car bon- t o- Carb o 1§ smg lStgatl (E': as cofre ondég %‘ﬁtW"f 5Stf |v
other such L@vi% fsfualg ltgs ||'o§ﬁcé ose %itsg in ?ntl ch ye u:vaent of su?Js‘g ﬂ‘é
sane or o [l ool ?nﬁ it Oowtw.dﬂ " bofut fr G h&ﬁmﬁa
i's usual |y, Sd%ftea e R biion o oris.
acylat| ng adhill s fbbebiel &.ﬁté'a xgetﬁe cﬁ%fré%&%ﬁ w, B g e
of .an aver agg ofd, ard thb FNalud 103 tI%UEoTy'aIﬂérﬁ @MOHIRA tsld] tubrﬁ grogﬁsode'@aenved is 2000, then
cokr gspondi ngat ts@bsFﬂ{emh@mIc\/ateytaﬁ.@ RokNs ektkbciéile® By awetagdmzoqto ouRedoi=b)esHuivaient
ar oulos For vaighR@$s Substident dibups.| Therelle] Mt patiCufr Sugtihiy adyRtidg ag@t ghducdiic acylating agent
substituent rmiktordPausi ssodedhadctérized By the reserith edthi i stiuctard obyt Iekistv26dsubdnid Brougsho
val ue of t hemgeobngak the reguitermants vithecsuctidieacylaivgtagdntsendd in thishiventider i ved i nto t he
total wei ght ofhetdatp efidosdinid grewds tg tteuemivglent weight of substitesnsgrosipreserddn the ceylating
acyl ati ng ag@sents candedsternifieddroguths saponificgtibn umlsr f the pestddamixiog cagreted t gccount for
char act er i zewrdggtecapaiyatkerie piesegjn thef reactitnsmixiuigeat thepné aipthe feactign (uperallyrreferddeto gk
val ue f or 2% Hillrafeclr yasidkeein dherfeligwingpiapRles) ke sapprifiction ayntbegis detpraningd usingethe AT P94
2000, then tRfecpdusysBias Pamyiader calgdaing he rafie fferathe seponifiyeter nirbeg [§4p MlIAGi i zed by a
total of 20 (40,000/2000 = 20) equival ent weights of substituent groups.
Th&Fefore, that particul ar succinic.acyl ati ng agent or succinic acylating
sagent 20 mixture nmust Ratiobe withinits
structure®f at |east 26.succi n1EZQZQQpSG(SaREEO-QQQrUGCthé)reqw rements of
t he succini-c acylating agents used in this i nventl on. The ratio of succinic
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Obvi ously, preparing pol yal kenes as descri bed above which neet the various
-criteria for Mh and MM M1 is wthin the skill of the art and does not
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filtrate is an oil solution of tthFdsﬁjl{%j‘;g{oduct (65% o0i l) containing
0.65% nitrogen (theory, 0.86% . 30 Exanple D4 A m xture of 1968 parts of

m neral oil and 1508 parts (2.5 equivalents) a substituted succinic

acyl ati ng agent p;epared as in Exanple 1 is heated to [err] whereupon 125.6

parts (3.05’@EfB'P\9aI ents) of a commercial mxture of .ethyl ene I k€St &S
used in Exam:}hee Dol HrBoAdSdERMSE 36 perdpediob ity ‘%oﬂ%?%ﬁ%&ééﬁgf of the

mai nt ai ni ng, [T SRGht GBrdsRmpgnakupepmes Dereroe frg TR T8O 11 St ddionoBthe
stirred fo gci 1Mo i etlyRRe polyaininbe The prritysh oRiEe G Gen. e mxture is-
filtered af LK Ednmahinh B59@ divsitiotr ai d. The filtrate is an oil solution of the
desired pr quct (55% o 0il) containing 1.20% nitrogen (theory, 1.17%.

Exanpl e D@xamﬂeﬂg.m xture of 4082 parts of mneral oil and 250.8 parts (6.24
equi val ents) of a commercial m xture of .et a B BiRordbting B @olyisgbetene
utilizedgin aamhmiaw-mdm@qu@&tbé‘ﬂ‘t?dosul T T"ﬁmgﬁﬁfﬁ%n [hadting tfebtorinated
equi val ent Shisf a andashiet weight ©ff 1899: 8 ?i" O &b 2 REBAkBI0E PE9220F Gahe syocinic
Exanpl e 1 golyisctaitbee Wy b2 mﬂa’gié‘f"% o1 oﬁ%r & - mikts ion 74t reme (Jdinolp)ont thet gygcinic
t enper at ur enhyirideainpg abteieed M3 dﬁ% P8 oollit) Giycdh RWhaiGhinial 2401260 "GHM0 LYK MAS10)
al| of the aahidri¢e #nd<0haaRs ST Z f e@ie?s%'remnd fRonTtea bstaification] b prje] ang oY hydroxy
mai nt ai ned far 12epre e ng#EealP asr'améon' OborPilRbbr 161 ahear siconstic edrearatPi §' At er .
The mi xt ur earpups L] AYRU B &Y T W th a filter aid, and the filtrate is an
oi.l solution of the desired product (55%o0il) containing 1.17% nitrogen
(theory, 1.2899°PRanple D-6 50 A nixture of 3660 parts 1?;%3‘%’%1::\%5\5%)8 of
a substituted “%ﬁ%\ie lees%PMfltﬁggdagarﬁg@nijera@&p@qtltl& suGcimc o@éet ang L1 1AGPAI of
parts of 2yi| ueTéid Q) toalird DRI ¢ d185sanisedi trscaniydrids 383 9978 y;gﬁg BB aurs. The

i i sPEPY i ' dhronal 1 g R I ; weddled
nitrogen is £ ¥500 Gahiid hyiragierx thiaride iST bubblad LT e Gt Brick RRMinadal
210 parts (G dh, RGkhVakar s)-6s7C for Ltommedinsphind HPITEPLTa cofth YRE o RGHYGABTHTBES
cont ai ni Ng .0 i RLikeaidd bD159bGAB0LBr HOMMIER A BMOR"per ol ecul e over a
period of, oRgsra@diméByllestand the mi xture is maintained at [err] for an
additional 0.5 hour. After heati ng for 6 hours at [err] while renoving
wat-er, a filguanpi@pdoi s added and the reaction mxture is filtered at abo%
[exr]. The filtrate is the oil solutjo t 11806 fdnb-Sebsiiited] sittinic 22ylating Ey=
411 539 Bl Examphigud-of stheatioer an Btgﬁgéﬁﬁeﬁa%ﬁo.a%mem B gontaesytiariegh anstBparts
swith the exosgaiedin Example 8-9 "ég’qi Qb iRy fons BB Chirhitae GormpevE s fieetod gy 1981 19f
agent as pr ep8es3cbakivalent) Shppiveol! ;r,aggq‘i ga) A ih b Rbu7ane ek \ah2E01C ToF 32 figrss Th
commer ci al  ne&here THP ECYI WIS S Vord nesis ([dhequiantiot a olrargid anipie PhFtyiene
‘manner is anfegdtipn SEIUR FERONS O ne &;gg%fm G0 tr6den blogs BEYBatticHIp @RI T“";\’ef.‘f;:;g
Exanpl e D-8 Agyamines beviog ALERIEHY 3 Py, frnpgéromewingutyst haurs: en B9ty e !
anhydri de 3% smm"(igétsl@tﬂ" ytxec HalpRatd.ng a pol yi sobut ene havi ng a nol ecul ar
wei ght of 1080?%%°® WRPori ne content of 4.5%and then heati ng the

chlard nat ed gg%%/is&pptene with 1.2 nolar proportions of maleic anhydride at
a tenperature % pe[err]. The succini c anhydride thus ob %lupegdsu%c 38 1affg Sbent
nunber of 130. A b W @20hal7@.50emimalent) 10f iR ey'v'fﬂb“‘ﬁg'::é &Q‘%é& Gt ARy 1 is Beated
and 104 grang,dkedileimel DRcsspars @D ogivplonp) que"f‘?g'iy ab 11645 3 pa,tse(o_rﬂ;/eg,i@éﬂ) Sar
(30 mm Hg) 15 odaatz7 4@ fdnGUIosrs. THaaeackonintxide i'%°°8'e?ln'§g Ik & (2o ritfdGerBsidn@igRr molecule is
resul ting frQ@bieiaediyene piheaing oVt hapeabHEr gy moi';yﬂg,pesme@foomosc afd fidred. The
glycol . I't hagge. Swpesiiéi vatviednhealadBl®2df® 107" And an al cohol i c hydr oxyl

cont ent  of 40. fiRfe iCxreotsbigtiopotthedpsired POgE: §j et hyl ester of the substantially
hydr ocar bon-substi tuted succi nic anhydride of Exanple D-8 is prepared by
heati ng a m xgxamgle 8122185 grans of the anhydride, 480 grans of rreth{lgng{y, 00
and 1000 nl of toluene at [err i 88 aGllinber iadeeage sndiagidty| weight ¢ 2 gﬁ
the reaction mi@tAmiree 1§$ %o:éw ‘;‘l’eﬁé‘d&%%fﬂr,ga@@mtdbm1993@t@g 160 payria (4P O of
hours, di ssol ved %P BERZELE oY 20 b MVRHGY of abui € tousarehile Mpiptaipiagjtho pRgerature
filtrate is heaofnee 97885 CABTOLN adn i€ GOWTWitGHrdgen stahinpmpearg fr|sgveral hours. @

oil, 30 parts (

conponents. Thed!PRYF Yire . slenb-Ebetitdbdamtdnid aceleting agenEx apmp| e D-

Txbure of 334 Jmase TR Rl cepeiot G e L e 3 e

succi ni ¢ acyl at Q? % %g%yitﬁgirrmﬁ,@a&ﬁwbahﬂ(SB(@mpdl@ts[pfg{entsﬂgzrg Ia|ie§a1 fo I B S hrihn of
)

i€ BldhY RikraiRtfopenind petide siptt APt GPveahiE'd. b b o added 19.25 parts

mediate. To the interme

. i ic ester inter
solution of the desired carboxylic es bylone polyamines having an average of abou

(.46 equivalent) of a commercial mixture of et

t 3 to about

23



(0. 0057 equival ent) of Polyglycol 112-2 denmulsifier from Dow Chem cal
Corrpany Is heated at [err] for 2.5 hours. The reaction mxture is heated to
[err] in 5 hours and held at [err] &plg#/1%39eyrs. The reaction mxture is
cooled to [err] and 8.5 parts (0.2 equivalent) of a conmmercial m xture of
et hyl ene pol yarni nes havi ng an average of about 3 to about 10 nitrogen

at ons per nol1€ovtiogenaztemsapal aublecilia.cThe gaastinomixtBE isrstripad by iheating pl 2058@ witly nitrogen
heating at [ efawjnguprtthhouistand didereds Toanfiltge fscan o splgfion $45% ¢k af e desired eminemoditsidd
the filtrate cabonlic ester whigh eopleion0.-8% pitiegetlesi red product. Exanple D11 40

A m xture of 322 parts (0.5 equivalent) of the polyisobutene-substituted
succi ni c%c?’f@??ﬁ’g agent prepared I n Exarrpl e D-9, 68 parts (2 0

[eqw }/a:cents)r{z ednta thr| t@ {Iﬂ’g f fég‘m ner il is helat edglhgttf
err] for 5 b ol cyanuighto
(0.13 equi Va'§ CT[R% agreé?%ou?;? gglgﬁgr %5%9 e s)ftr %%ﬁﬁee

j .

average (?J abs i o @hlormp a?e

mxture i's h Srg lsartl ne\';n{ ni éSBn Ofo &e%ugo e&uﬁr -J?BS 130% éﬁl_) i
The 45.filtral&idcSnifar® Havindh iéal%rﬂl pbrioEogkesi red produc

A mxture of @QOQuREH &f&o@a‘)ar@qde@esdbwngr&eth&ta)bbtme&suswzta%ydaae%.ﬁ aﬁlﬁparaie bSiHéra"
wei ght of abQMTls hbEE& 10580 BXshd 428 pBre (1.59 éqlivdientidl SsplaerPthritbatetidGedNEVId ikl bs] vith
heat ed t gs abasiring, @1 145-1507@. TKOmiRBHe liSbidwh. Wi nitodeR S0d 1Rhted ] 205-210€ Catd aBsifl €Ohours
beneat h t he seiyiblaaeciDsskfioncof e ldbsired pllyeatbrantbrmédi@aur s whi | e nmai ntai ni ng the

t enper at ure abiethipleat trignsing, .74 fs (Ori3stequiiehth dsnadiext dvbrawerhalli bt aniG0r G stittingt foi S
t erfger at ur esg8ans efvthy pdiyestetintermediatd (tdntaining §i68l eeuivialenttoh eubstitgéd sudcinic acylating agent
pol yi'sobut esnd-1524 lequivatents etirentaergthritplls Stirdnd iscantinyedigid 6Q° C foripne fous @ftartwhich 289 pat @0
parts of 22 haingrehdilzerg afidech bs mixjyrecin Apaiad fami 6(hayrs jahn138 57 anskiiitered g therpamer tampanityre,i s
heat ed to 5%ing a fligpgid maipral. The tfikratet ip rar P53y ; s°"ﬁ'ﬁ'd im piperglagil of tb%d%'@hﬁ'i“t?%ﬂ"éﬁteg)
of pent aer yBaiepterolt haganitogenagniant oh0- 6% ?'}drarf@s'duq'ﬁed AIMEeLE0i s bl own with
nitrogen and heated to about [err] over a period of about 14 hours to form
an oil sol uPfPBRe &4 ne desr red carboxylic ester i nt er madl at e. To t he

i nt er medi*at e, Lhere re 19, Zagartsa&d tho t; p rcra
mxture o "e'ar:gre L ra.%ﬁq w ki by vl
EP 0 411 53%%& b 9%& Jtr%o.r) e ﬁigeo Pt %ta ig '

str] ped by heating at err nitrogen ow ng 1‘0 r 3 hours and

Bi |t er edgy TRembihi didyaloSaryP DittkbpRisbhai®@! Ut i on (45% 0il) of the desired

am ne- nodi f1 edcarboxylitc ester which contains 0.35% nitrogen. 5 Exanple
D-13 (a) A mi X dabtfer@mbdddbht, I diicorhSbsthiGiz offifb Brbsaaf inveRol bBSOEIARANE) A uitdGe Metal
nunber aver agyerodiby GithicphospratedihbradidrizedRQnegera foMmilg (X aver age nol ecul ar .
wei ght of 6049 and 115 parts (1.17 noles) of maleic anhydride is heated to
[err] .oves 6 hours, during which tinme 85 parts (1.2 noles) of -chlorine are
added beneath the 10 s kzlgeg Am.addi tional 59 parts (0.83 nole) of
chlqrine are added over {4 hou P%F? err]. The mixture is blown with
nitrogen at [err] for 2 ho! e due i s a polyi $&FFTne- substitut ed
succi ni ¢ anhydri de havi n\R“0o0t aI [of d nunber of 95.3. (b) A solution of
409 parts"(o 66 eqU| val ent) of the substituted succinic anhydride in 191

arts of m neral o s h 42.5 arts 1.19 equivVv ent
Bent aeryt hrmeﬁﬁ'"% L "j‘}gh’(j{' ’gﬂ t‘l??"f a'""“stif 3H°ﬁ5°“95?t°abér‘ F'j°
The m xture |% "'?1 Qe' 0 over a lft 14 hours

el'a OS| ©. Pres ?flﬂV On lPCJﬂ?al n re Q
to yiel d.,.e,ante% ! .rrti rrt .tt‘. é ra‘i@h gore d19t8'fytr§u$ 0%;1 v;%iany %f

triamne aIR'afo o 8 Bb Qe gigh §as |t| 60

*Cwith st tnétﬁl' d’tﬁopht)&hggﬁar@%ﬁéeﬁ 19 khelid caﬂ o ?&Fn%sntr'oﬁ&t tﬂm eﬁtfoﬁt &hd! dﬂﬁl
0. 69 equi Valv&%nd%t«o’iid&ﬁb&obé&ﬁe@%f MY 6ifdopbsitRRsy | @t 1 ng agent and 1.

equi val ent s ofrn Rytkcaarbyl tdidubs @ and B infthd BithiobosSHafat df Fegfliaatin Erer rbL afkw cyRId8ikyl,
hour, af ter anikil @h ak&P GriigssS o0k sdbbtantidiif @ydrbeafbon gRUE oA LHRSH . strldibre "B IblibStartiSlly
heat ed f or fydirdo@bonS issrheahBhydtocabahs fwhich ae donBdin dubgitus PR UPLIPIE b bihdr Costar TitidJora
filter aid nhekigerwidh dohhiemdiériallyr dfb@ tHehydro3htn amatatter cbthe igoupri neral oil of the
desi red am ne-liwsidiiveialkel grvbs iBsitdern-prépyl, isegopyl, [soliutyb géutylcnbeat thearibuslohib growgs,a
resi dual . acitexmiu mléyliseffutyD cibinyiEteptpl &-eByltietyl2&istbiatyl, pesctyt, abnyp reelemglu deeyip odecyl,
Exanpl e Bt 18decyl. etep digstiativenjower aliphenyh grogpsoinclydecbutstphprint. | amylpbayain thers¥IptBrydmett-e
3, 96.8 par Pxcloghy! ﬁmwepﬁhv'a%?rytlﬁ?fr'tam’ thege7includg hipfly erlolnhétawythe trwer alishryglohoxyind
a total of POSH Yapy subgiftuted hydeoRerbes; grours Y Aise by Uted bt Alorpaentyl.iciopglgnyl, and
mineral oi | Y€8™n containing 0.30% nitrogen. 30 (E) Metal Di hydrocar byl
Di t hi ophosphate. I n another enbodinent, the oil conpositions of the present
l-nvention also contain (E) at | east one e#tal




‘di hydrocar byl dithiophosphate characterized by the general formula (XlI1I)
35 [err] [err] 40 wherein [err] and [err] are each independently

hydrocar byl groups containing from g @4fsseBil3 carbon atonms, Mis a
metal, and n is an integer equal to the valence of M Generally, the oil
conpositions of the present invention will contain varying anounts of one
or more of 45 Theephaspberedithidie atids fraorwhight the meiat $atd peeli whtbzﬁ dyerdipn: pe geergrechire well
about 0. 01%knewnaEeamples o7f HipydsargH phosphardiiiitie ai!f@naé‘l’é‘l‘ S§tS oA DG ﬁ%sesomb&f%aéﬂg
about 1% by sueh efidls a5 selt§ amfounddn, m.egmp'%#’%ﬁéfe'f%t‘a? P|4%?8ﬁi?o§13?‘1 3% 44

| dith thé P- dded h | b
metal dit hi phe48A#%P-es are added to t e u r Cat Lﬂ? %{Egﬁ Sifsd E%Eﬁ%alcot] Ior
3

i nventi on5t o i MFrRBOee Pﬂé““%! £, pgids PaE?
conposi t i onPhenpher ¢% B%P's Eves ot m
Orbs aﬁly ar1|

Formul a X |1Ph ar al k or al gr oups, or

2
substanti al | >9 dr%&&%&ﬁ%?d%d?o‘%ﬁbﬂ Elt Hg tates %i’&ﬁj%‘ﬁgﬁul uﬁ){ls wﬁf&”ﬂ&t ﬁéﬁdb‘ﬂoké’ salts
~hydrocar b@” coht§n. nmax. R tiR] Mol§ihdafin, tntkRBHne<d! SIBRE and
such as e %roupr\l ﬁ\éﬂs aQanhrﬁ tﬂgﬁdﬂ MRAIC hsa §lGnoiBlienlM] Barigadeke/ kel Qﬁtcoﬁﬂée
hydr ocar bO” 6&3 B bferiddCm&HEIQ Uhe hrdl &bpperadrd \égpoaibligy Lisefil @iépS. ERMpRER! metal
n-propyl, i 5&9 whihSRdYWe Yéacted witithy/ hcid ifchitte Mithfunl oxidd, hiuvherydiokide, sotliun rGaroxiRs ,
n- hexyl, rTEtJaMI th caBbHalel patakilih Mydroxidb Gidtaydium ariinity,| shex wlide, chagresilon byde, magnesium
i sooct yI , 16N Oy¥ioxidd) edicumy bxidedeyHydroxikiadgoptium Hy8rotide, chelowum oxigle coadrilihn trgdrexide] badum
| ower al kyl pixgisydiungiiuaupsdel gl cactenati icyrdpphievdyoixide, deg hytirexidd, fin hefietg.| qobrltriyfiroxide,
et c. Cycl oal dické! hgdraiges nitkeloathosit®, ete.e usef ul and ‘'t hese i nclude chiefly
cycl ohexyl andintdne ptefeived emtioligientctie plioth areyrs i’ anll Bare; derivagiormssppandary glpebgls such as
hydrocar bon isppeonpsicaie)s sedordsryihuty aicebpl. 2epepancl, BT‘TIGSW'db‘@ﬂ'La |, 2-haxaneli Bhesletis |
and di chl & odeEsrecially giseful nefal I?J‘°§PI<1’°<E‘§9a“BPa'TP%P'ﬁ?ﬁP§ eﬁpt“?'i?da'i“8°g sd’§'° F‘é‘fﬁ‘
whi ch the neareplepased by e efeefion ohphespharug prRtasiida “‘*' ghigisy % o y dsoﬁv%.

Exanpl es of Weth %aqé%ﬂn ?]H@ Bf(ﬁhﬁwpb?l h :%‘ Is < Sb:f used 0 pl’Od’lil e a very

. processes f d?h° Tﬁ“sa Ir‘aa?fds°
U S. Patent Se § %ﬁ E gconi oun s ‘:)h or gs amveereoari ub f 8 Xorﬁé@ﬂg ﬁds Cg"
The phOSpﬁsor%edt’E\ mixtures %ﬂl %l‘lo%nmﬂfureg ROSRARF &30ndary
.pentasul fide 1] Tma an Q:r Ico I s% usdhuf RBRRLeS incllie isopropanol
regction inv V@ocbua &Il n- n%lsa f n-bdthodInG8Ratol Qhd @Qﬁm?pl-heﬂﬁbl eb@ardf and n:hexanol;
phdsphor us PEsHuBRd 'ahd %amﬁggoﬂgﬁ%oﬁé‘paﬁ@raﬁd BGheBWiLa-pihiaRYl; NsdpRBarol iiaedeabutyl @icohol;
s ange frogy agiipandPirdlisobQyldleshdk etb.er 1] . The metal salts of di hydrocar byl
~di thi OphOSphat @SondtPréidired loRbotiRdnt) lat bddt bridi ob tHerbﬁeéﬁ)hdtrmhlbla@blﬂldﬂtst"ﬁﬁhﬁ&‘l i8 stetrsixtdr®
“cont ai ni Nng GEpichbrattrizad 8s cdataMlag ohd h;m&i::ﬁbﬁ ,grodp WE¥ )rwhivh i¢ e depredyhor secondary butyl
mol ybdenum  graupgatabeothes @jaidcarbyl @rodp (B-2) kentains BhieasGioanmerbbi atores. Ahesg acdsiars miepated
tin, iron, Ccidamidurdsetitle camesppintigralenholsnanganese, ni ckel and copper are anbng
t he prefessed IThd akshol dixiaes avhich erepiilized lrtke prepreatipm pf thesg Phesphorepiiici¢ acids comprise
Exanpl es of misturss of dswpopyi chisohohisedendrey, bisyl alcobal toe@ miute of Heoprey!cendl fegondpy buty!
1 thi,um oxi degohplp.tdni whrierst dne Riintky orseadendrry [ejRIPlsxaleeRo! comginingrm AhRYh 4 e 13 carbon
pot assi um hyelerosc iinjearticyian #a sicehel it ofifgoatain i \9%?0 3Riog30 mpla pereet Bfn'f"BSP Hé"d’m
magnesi um i ssaggipn butykalcopljapd Yﬁ'f‘rﬂ?f‘k'ial‘j’emm?'i'ﬁ’?ém P‘B)@ '° p§f°P ﬁ??‘]ﬂ@
cadni um o d¥/, SPLAR; 9 7P o%BGacongy z‘?
carbonate, cB ‘?°“E T; 80 mf"@ﬁ%f‘:‘?ﬁ’yﬂfr'?f? o¥ acphol,

‘hydr oxi de, nf'® r Oxi Fw hckel ' g)d’lﬁitﬁ o) mmr oln B BhER LERol, n-amyl
embodi ment, E\po%ola!i y ?:,ur f céﬁ a ott)\%p Hyl-1- ;x%lrzlﬁz:%? ! 50959 ﬁg‘@p‘{f&ﬂkl Y:eczl
p ol ﬂ'd h

..‘
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I compnse !

r?mefl {ar bemgooB FJ‘ rﬁor secondary

rL)_

al cohol s 9 dnolsﬁg g%ﬁ%arpldfc ols Qm contdin R&REAR B ent
2-met hyl - 4- ch aé 130 Particaral GXRAMPRE - of Qlsbrul rltures of Eddorsid @lchidte, UsiCdxdple,
netal phOSthE;ﬂ? yt/éjétﬁw-ﬁ-ﬁ&ypﬁ’s'aprgﬁlf BB isBtordyiiduey 1P Resstymioastyk Rhd iscprasylifidecyl. In
Which in turBnedprsieidl GRMbEHerRYhd Bifinane @163n6IS Wil EonBMORIA @ 1tb! 33 [RerBbralatomS, iatke thed tothl
m xtures of adnahercarood &ormisdl priogphorud fém 1w rBbuirsdipospRbstithloRsacie Batbilkiss 4t leest 8.
utilizatigh of Tabeapmsita o ateqdhsspudiddithioic Beid bistamealbyaiss wwaofiomalta mixetechf alcohols (e.g.,
oi | - sol ubl e Fros pRO T RFOH] Wit | phospbdngss perfdsulfiieaismackilly @ idtisticglo pwdyry lof dmed breropte
al cohol s can plimsphesdithidicacisis eslilkstrated bydheyfoloiing rmwas; oi | - sol ubl e net al
phosphorodit hi oate. For the sanme reason m xtures of phosphorodithioic acids
.can 25 be reacted with the netal conpounds to form|ess expensive,

oi | -sol ubls® salts. The m xtures of al cohols nmay be m xtures of different
primary al cohols, m xtures of different secondary al cohols or m xtures of
primary and secondary al cohol s. Exanpl es of useful m xtures include: -

I sopropanol and isobutanol; n-butanol and n-octanol; n-pentanol and

2- et hyl - 1- hexanol ; isobutanol and n-hexanol; isobutanol and isoanyl

al cohol ; isopropanol and 2-nethyl - 4-pent a@®l ; i sopropanol and sec-butyl

al cohol ;



30 |sopr opanol and isooctyl alcohol; etc. In one preferred enbodi rrent at

| east one of the phosphor odi t hi oi ¢ aci d salts included in the mxture (E)
is characterized as containing one Ej group (E-1) which is an

i sopropyl or secondary butyl group, and t e ot her hydrocarbyl group (E-2)
contains at |east four carbon atons. These acids are prepared from m xtures

of the corresponding al cohols. 35 The al cohol m xtures which are
utilized in the prepamg Qn of these phosphoroﬁ;ﬁt(nl oi ¢ acids conprise

m xtures of isopropyl alcoh Spcondary but yl or a m xture of

i sopropyl and secondary, but , and at | east Brianmdy or
secondarg al i phatic alRC@h cont aining from abmytott/to 13 carbon atons. In
particular, the alcohol mxture will contain at |east 20, 25 or 30 nole

percent of isopropyl and/or secondary, butyl al cohol and will generally
conprise fromabout 20 nole percent R%ﬂ about 90 nol e percent 40 of
|sopropyl or secondary butyl al cohol. %g&qlpreferred enbodi nent, the

al cohol Wi xture will conprise froma ut/ to about 60 nole percent of

i sopropyl al cohol, the remainder beﬁq@ one or nore secondary aliphatic

al cohols. The primary al cohols which may be included in the al cohol mxture

i ncl ude n- Qugy ore?e'nf:ﬂ% on it F5%edd SdiiOhe arhctREhb tidl oF MR alcoldstEaeish with FAD M
2- et hyl - 1- hex In AERRO whkﬁ%ﬁ%é@omﬁktﬁn@ RliophsiBRYYE adid BARPAcid E€ss) cbatafing Qh@'
dodecyl al GRhehy glolip stesm¥ secdhdaBiSdbutyEdréup, diden® pAnTERY o sBEoRERDAIRY GloSdcdMRlhing at
cont ai N Valida&lEScafbid Stbrné. TR FelaB¥eldaidants bihe Mfbe PRIspIRMamhicicRRIS inhe Rétiskspijaliess Of
us&f Yyl i XideeRdentn pak.cnltl relative el of 16 sicehsia Mthemixture, steric offects, etc.

i sopr opyl / 2- ethaydliodtindrexmblps illastpts ap)drédagtanatf yietal phespberafitiibdtesqespared from mixtures

i sopr opyde/ choalepbyi$ containitg issprybigsohdltas pmbad Yhe alcdhoisone pref er ed enbodi nment, the
primary al cohols will contain from4 to 13 carbon atons, and the total
nunber of dasrtpimE-4t ons per phosphorus atomin the required
phosphorodithioic acid salt will be at |east 8. 50 The conp05| tion of

t he phosphor odiphoppherodithigici agid Mbewe [§PEPPAGY P\h'@a‘i"%%'["t’“@ﬁ o gicolols pampyiping §moles °f4*

al cohol 525( dneiivi-2-pegiepq anch ) "[°~’9Fr°L s°%"“'tyha'5' E’@rﬂe&@%’ ffifle. Jhe p 08 'E?{ a
statisti caIZlcl t'i?ﬂtﬁ@a%?d "(‘er:'é;(?"é i co t’i 8|a8 by X ?:l“c}ge 0" ! utlon %
[ erjt—jhe[ fe(rjlr i I?%%\W E‘F te ["H“"t’%%btab'} §" sgmarr"%\lner % orl) cq?%fftams 9%0? % heors?ho d:s %)O%

sel ect t e Ao e tmo or nore al cohols reacted with [err] to is
resul t |n ﬂ% e |n whi ch the predom nating dithiophosphoric acid is the
acid (or. aci contalnlng one isopropyl -group or one secondary i sobutyl

group, and ongpREAHIREMicR acRIGRRMNE A Progaleli by rdiEAY AnehQidivadréd dhesphdrud SARbulde with

carbon at org alcfﬂaem&ete%mmn@nmnt&esqé 2ldafs ByhieRiht) BNSSHRBAREH! dHd 6 nitks @mod N

‘the st atisSthaaby Woit)Udi @sob&ardie (TR PRaphorodithioiRdicid, miRilret dbRINEE kndtthis \ManBeT DN brS add

t he al coholnumbén o BRUITI78{186 8nd &hiainé 60.62% fpR&SbRoruseing 21.0% aulfub [ Thie \phesghoeodithigit edd

il I\_§t rat e rhijidre [Brossnacagiot @hh af oilrsiitra bt Zie @Sifd) Treoghiaitityi ob sibesidp inelodedelthe pibshurry is

m xt'ur es . 201.100ifnea the atkeolsticat exptvalert iohthe iasid purak@y bf the probphbrodithios ragid oThet dif solution of

"al cohol s. Bheaaingisalt frephred imthie syatwer cxutaink i1 2% eil. 86%cPhospidrusy 18.5% sulfwreapd PEY Zny-

reacting#a m xture of al cohols conprising 6 noles of 4- 25

et hyl - 2- pepeBoF-3and 4 nol es of isopropyl alcohol with phosphorus

pent asul fi de The phosphor odi t h| 0| c acid then | s react ed with an oil sI urry
of zinc oxid a° is p 'B%?t' a’fs§1za’B?J?F9 °f1'SQ9§V'

t he t heor et?d sF;g y{ c % {Qo rus pentasulfrde
¢ IO d ati e re d ding. t rus
phcspror i ST Pﬁ ma,.t: el e
mi xture obtighh g'prm@ orJ° 3 C& Ré XH,P ddd J R 2% BARIOHS ot 3
sul fur and 6 .% r t@ £t oro I oI C acl mxture 1 s
prepared by r%ﬁ&&!xd%g(z Lys 5% h &ﬁB@&é&'fbr Wﬁﬁs&hi bdGindihitd). P above-
al cohol g xfdhbRd S%fﬁébﬂhm akib MR R385 pdrR FoalAdidsPis Biargd8 hdHhd dincdxidb SRRY SRY A
al cohol  angedod? 36" RINGSs #ikAQxsiRorm RASd-S. Jmé ik fen is dbatédSto 86 {cEaHal maln-Q‘Héd at this
phosphor Odlt&ﬁief&tﬁe RE 3Cholis XArldF StrigHgatb NOGk O dhdldUos bEEBAAIHGN &/ MRuBGS icPddninRs
of about 17%BroiBaG fitérdias eritind MiateliS H2%@efifR0 Bip oS of dHating $al¥nisikihd 10% oill 193% zinc
phosphor odi (theirp7.60%)C7.21 % phosphorus (theory 7.06%); and 15.64% sulfur (theory 14.57%).
55
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m xture is then reacted with an oil slurry of zinc oxide. The quantity of
zinc oxide included in the oil slurry is 1.10 tinmes the theoretical

equi val ent of the acid nunber of the ithioic acid. The oil
solution of the zinc salt prepared i nﬂ?@%ﬁer contains 12%oil, 8.6%
phosphorus, 18.5% sul fur and 9.5% zi nc. 40 Exanple E-3 A phosphorodithioic
acid i s prepanadidayedr@ads.i Nng a m xture of 1560 parts (12 noles) of isooctyl
al cohol and 180 parts (3 noles) of isopropyl alcohol with 756 parts (3.4
nol es) of phospierdiscopeoditiass bif thel @resehh dvehion plema iy oontairs (R) amel e meck Hijfuriveadiningg
t he al cohol mprpasitienst esefab duimpfaving |thea puti-welak repsteeintec presaddi angl  eriexigahto rpibedties f the
pent asul f i ele lubteatingaoileompesifionst The &l dempesiionghayanaludp fremiakeut §-01 feahowt2% byweight of
t enper at ure &e syfwized L°L°f"|‘ s} Sulfay-gastaining | coppostions prprRecsInr the sydiyieation (of ivatiouy grganic
added, the mimaterple incldings glefing arenypetul The elefing gray be agy girhatisnanylaliphatie 05?"07@0 ofpfinic
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2,666, 746; 2,721,877; 2,721,878; and 3, 250,715. Anti-foam agents are used
to reduce eroppere\diene mpipmef).otherase o PCB'S as vistosity nfodifiers inTupri¢atingl oily hasiincfegserhrapignt s
i ncl ude si Isineebﬁmt 1670, andythe OEP s Greyewerertly ongiefi the tras[widgh tupeds isaepity Basitess for wefer
are descri t?é%l in. Foam Control - 35 Agents"” by Henry T. Kerner (Noyes Data
Cor por at i on, GPf?btal scopopmeriging S'Wﬁ'?:e ?’lﬁ?b‘F‘?‘%%lt’”i'hMﬂ'dBl"l "‘8 6@? t°f 6rf‘§° Stdicehe

present b sty s orft B’P&QPrFW Hco ‘bé’tel'fﬁ ”'o?ﬁ
conposi ti 0H§°°§Fyem?d5¥'?ﬂﬁd ﬁ t‘lﬂ" St r era ;’)FF

aval l abl e \Plreé:aligl’én ressanis an ] ls |: e % er rope fto Flr VIscoesrllt a nI ||nge ?%

mierials iy 5%%£ %92’ i il Ewa“ edgg a'?bo %é "%gégr&gpg"{fi%nv
avi ng nHrﬂ%g ve ﬁeg& Vﬁq et V\Ben a

500, 000 Hor e et ﬁguyaag a%QQotﬁmassPop&ownﬁmw HHiRBE VBRS-

been used 3§ roaMibre %}Srh & Ji@ InfBibs biNstyrbs | ikdlab RGrdab, | dpha- ng R btodlel
(PMA) are pieiaar Réla-biyn sirenb, U;saeasmaiﬁyn AReR Glalbliaridy BRYIORRING, Savirsigrasly tocdoRNt
al kyl gr oupsgated/anhe EMAInS fréth ®ul foSsiOtol atoiB.CixhrhEidsSof @bnjuiBtbd diaes [Riube HIFdryMne,
depr essait 2,3-difiéhyal yiltadhq WaBropiaie, iprend Ber 1,$butalied) twith lidpiened andbutiahe Being
chai n gr ouparticueny preteiret) Mixtutesoflsuttoconjogaidd didhecas aful. at ons. 45 When a
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nononer) . PMesagggrolesplarEight of pbouy 180098, & styransatontertrof akout 28 male peitanhad @ lisorieass
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to their V|@%@httoythgﬁmhgmummp,aggpert|es al’'so are pour point depressants and
exhi bit di spefrzaipvatfy HBRF thb Brosehp ﬁ.oenhéhem@sseeﬂré lofl B} iR&dIVIng of SUsPEnBiAg B vARLOT e
i ts conpl etdoponbidiivddtly MOATBask bl @RAG Sih AMNYIAEr ABEVRE whidh RRYX Yob IuSed@ Mokd GHoRURS -
These acsed dyéritydSontpaRentsht the pResddd inventivesrt ailitddOvith 14 sUtantdyly e Gbrin@iy gLl Brganic
primary amdignt sd¢hlad gaieea 6t nsihhaclbeazeno,Ngte! 36l toxrd afli aBdifre COMROANIBE Ties@ Edhcahfrabser
cl ass of coswlly cingliseyfroanvabbit il % toalwotBd% byt weightod iohd @ midrel a thebdite canpodents (B)
Exanpl es ofthrgugh (@ dessrited@bavele st yrene, al pha-nethyl styrene, ortho-nethyl
styrene, et alnmeepribodimgnt.ethe lubfeatiag pibchryposieny raé s, presentainyestiani e yusddultfgr both
st yr ene, ssetaasolife-fuqls ang IaEOHOHee'@cﬁﬁ’afk janitpstenginesi adeuchoampgsitiensiwilbepmiptier(At a9 of iok
car bon at orf¥Pricatiog,visepeity: (B at dagslj ougaef@aena?%@?é@,edlahwtmé (Qiapleasipnermetal 334 as defined
2, 3- di met hyP¢; E‘eﬁma'a?%ﬂ@ a'semaércerg or merg sPaprlicervatve sompasifiens dRes definedy
i soprene arfioBuMidiresne Bep et &F @ V'9h°5P foifhyoiey aciqyy () 35 Seingp abpyepandior
conjugated di enes are useful. The styrene content of these copolyners is in
the range of about 20%to about 70% by Wei ght, preferably about 40%to -
about 60% by weight. The aliphatic conjugated di ene content of these
copolynmers is in the range of about 30%to about 80% by wei ght, preferably
about 40%to about 60% by wei ght. 20 These copol ymers typi cal I y have

NN NN N o s o



copol ymers is generally in t he range of about 50,000 to about 500, 000,
preferably about 50,000 toabout 300, 000. The above descri bed hydrogenated
copol yners have been described in thgp paiogzeast such -as in U S. 25 Patents
3,551, 336; 3,598, 738; 3,554,911, -3,607, 749; 3,687,849; and 4,181,618. They
di scl ose pol yners and copol yners useful as viscosity nodifiers in the oil
. conposi ti onsulbfizedhileing fry enddfioes abbvsr Aexefrisl @her eidiivespgqserbed & 1§ spegifigation such as
descri bes a vhyq#rtsog@qxawaversammmewPtenreawse I‘f@'”é‘%‘gb fho byicating qil compositions of
pr epar at i on teeriaventeambigh Ara-usefpl s bothigenelngdugiad any dB‘E?f"a'S’?“é‘?\E“gH‘B JP‘E/FF@I"%
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i ncor por at ed!) ghiegshene| %bﬁ*‘t“@ﬂﬁ?%@”éﬂ'a"% gyt (D572 Wa[‘ '° ?‘eg‘ﬁ'h theig Fﬂ"F'ﬁng
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included in
cnt

functionifig ?ef éﬁl mﬁ;\:::rbz f '%?‘nget
i npr over i ncf: 58 i E\ ,ceg e e Ay
be.as high 3; Qp IQ Plixtu @th%bfgmesé)fubﬁ gfolt Rbr ns which are
| ubi cat i ng £ s&ulq ‘uﬁﬂ:atl ﬁb@#u)!lga? g}éxa?k-lﬂﬂltg@ OtfirfoY gbrdRIPWR lcBntalh Rsd/thath. 30
“concentr atj QS Rl tuiSied ?Qn 2Ad @ By Wightut Suiia@di bdnGadlcakilry, 1 n anounts

from about 0. 5%\etfglloﬂvﬂﬁ Whanfide Mistrde 'ltﬁhlbn&fmgtd‘l QorhpoSitiénd Bfkhé pragentimdentivg. Oi | . The
| ubricating oils of the present invention nay be prepared by dissol ving or

suspendi ng the various conponents di rectlcé/ n a gf {) -along-wi'th any

ot her additives which may be used. More %0 cheni cal conponents

of the present invention are diluted V\,i th a substantl ally paets/woormal |y

I|qU| d organic dilugnt.su napht ha, benzene tc. to form
addi tive concen?ﬁr}a?%ucﬁ'h%ésg 1 ?Q{ es usually conpri sezf om about

0 %t o about 80%Rgodw¢gmfoﬁlxarmal©rcmre of the additive &€o@ponents (B) .

through (F) descrihefd,abPovenii n(%@p‘oodl ment, the lubricatgsag oil .

conposi ti ths of the present 1nvention are useful for both 55

gasol i ne-fuel ed and al cohol - fuel ed spar k-QighiExamekgjifes, and such

conpositions Wil odhéstuh Advérbaddd cglwuprl cating. viscosity;, (B) at

| east one detergent as defined above; {%ﬁ | east one netal salt as

defined apove. These WRSF ( 2 PRage Waﬂea‘i)‘ tain one or nore carboxylic

derivative conpositi omeigh} aisodief30eE) bdrrene m xtures of netal salts of

di hydr ocar byl phosphor od4 § L. oj i ds_(E)._ as defined above and/or 30 EP O

411 539 B1 sul furi zeaglg*%&%’%ég( v%rzg -ef'?%%%fabove. Any of the other

addi ti ves described ivatie @ﬁe‘lﬁf@ cand om kAl as viscosity index inprovers,

anti -wear spgents, et I&g@it e lubricating oil

conposi tions of t he ??I%Se%ﬁ{%lﬁs %é’ée us Jf&f g bot h gasol i ne-fuel ed and

al cohol - fuel ed spar k-4¢hi @tH- ehwhb%blqr@wuakhth | ubricating oil

conpositions in such 5§eﬂg¢ga§@amk4@mnff&ﬁl wikd eGokPproves thezgerformance

of such 5 engi nes or ng deposits in the copgbustion
chanbers, rei gnltl%’ﬁg‘g € gmp ?laéjc{)rrom on of various PePdl parts of

t he engi ne. Lubr|ca!imgrmllotbnpbswambns for gasol i ne-fuel edoand/ or

al cohol -fuel ed spark-ignited engines also can be fornul ated in accordance
with the present invention with the additives described herein which neet
all the performance retirenments of the APl Service C assification
identified as "SG'. 10 The present in%ention also relates to the use of
the oil conpositions of the present invention for |ubricating gasoline-
and/ or al cohol -fuel ed, spark-ignited engi nes. The operation of such englnes
with the oil conpositions of the present |nvent|on results |n the
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15 Lubricating conpositions.which are useful primarily for lubricating
al cohol - fuel ed, spark-ignit'ed engi nes may conprise, in accordance with the
present invention, oil conpositiong qnn@&?bﬁg (A) an oil of lubricating

vi scosity as described previously; f%) at [east one detergent selected from
the group consisting of a basic nmagnesium salt of an organic acid, or a

m xture of at | east one basic nagnesiumsalt of an organic acid and anot her
alkaline.earth nmetal salt of an organi cO&ti Bxampleid the netal in the
mxture is 20 predom nantly magnesium and (D) at | east paerspgRoxylic
derivative conposition producible ﬂg reac&igg §D— 1) at Teast one

substit ut ed succiﬁ?&lﬁcgﬁgPFﬁb“ﬁgé Y{pted (PEBFeRe  cact ant sel ected from
the group consi st isadfohase (83stobhe metak eatpound characterized by the
presence within itg §éructure of at |east one HN< group; aj, | east one

al cohol ; or nixtuP&s®df said amines and al cohols. In anoth&r enbodinent,
such oihg al so colreductEpfaEnampliecCo? netal salts of di hydrocar byl
phosphor®di t hi oi ¢ i eiggwapyat | east one of the 25 gy hydrocarbyl
phosphorodithioicuggkgé}wgﬁg é?w?ﬁé hydr ocar byl groups (E—gg is an

i sopropyl or secondary butyl group, the°6%h§¥aﬁ9gFoéarbyl group (E-2) is a
secondary hydr ocaupaser sgogontai ning at |east 5 carbon atopgs, and at

| east abgut 20 no%g ggrgen% gf alg oﬁ he hydrocarbyl grougps present in (E)
are i sopropyl grotpf8eu§&c8hdaF™Butyr groups or mixtures thereof. These

| ubricating oil cWipesiali ond (MDWROAre particul arly useful 96n51 ubricating
alohol -fuel ed, spark-ignited engi nes gﬁggrgkhﬁ'w%Lg contain less than 1.3%
30 By weight of total sulfated ash and ess t ah 0. % by wei ght of sulfated
ash as cal cium TH¥bRSEl ¥nitR§ exanples illustrate the Iubrﬂegting oi

conpositions of tlpecRGREEBiE bngggl%on-10 | Exanple 1 35 2

Parts/W .. Product f anpl e : 2.0
Product  of ExanﬁFQ%“EE§°¥pExample D-8 4.05 0 40
Mneral Gl (10M3Aeral 0il (10W30) 92.92 O | Exanple

2 Magnes#®um over based al kyl (nunber avebﬁge ggkgiglgr 45 wei ght about 500)
benzene sul fonate having a netal ratio 0 _1§. nd a total -50 -
base nunber of HybaseoMyd08i ng 45% oil. Avail abl.e comerdi8l |y as Hybase

M 260 from Wtco @eldluct of Example D-1 1.7%55 1.1 Pr oduct
HOf Example C1 _ 5.5% M nperal Ql
(10\80) ® Product of Example D-8 92.8 31 P00 411 539 B1L
G| Exanple 3 ParMinéiral50il (10WB@3i c nagnesi um al kyl at ed9Bedzene
sul fonate (34%o0il, metal ratio of 3) . - . i
2 Product of Exanple G2 - 0il EfaTglﬁlgeral O | (5WB0)
91 O | Eganple 4 Hybase M-400 . 1155 15 |
Product of Exanpl @dgghct of Example p-1 3 Mneral Gl (18W50)
95,5,0 1 Exanple 5 20 Hybase M 400 : : 1.5
Product of Exanpl €m89pct of Example F~2 > product of ExaRpPe D-8
4.0 Mneral Gl (Péddct of Example D-7 92.5 4.0

© Mineral 0il (10W30) - 92.2

0il Example 8
Magnesium overbased alkyl
45 {number average molecular
weight of about 500) benzene
sulfonate having a metal ratio
50 of 14.7 and a total base number
of 400 (42% oil) 1.7

55

32



25 . O | Exanple 6 Hybase M 400

1.5 Product of Exanple D-1 1.1 30 Product of
Exanmpl e D-8 4.0 M & @f11$38 Bhowgo)

93.4 G| Exanple 7 35 Hybase M 400 ' 1.5
Product of Exanple D1 2.0 Product of Exanple F-2

0.3 Product of Exanple D-7 ' 4.0 Mneral Opax89y8o)
92.2 G| Exanple 8 nes| V. | kyl 45 ' (nu r.average
nol ecul ar wei ght of I\%%f)(ﬁ?é%g%? %%@égg gu fonate having a rre?gf‘?atio 50
of 14.7 and a total BesbictunbErExampde D42% oil) 2.0
1.75532 ~ EPO 4]ﬂrort&chlofaé£§$¥!e prgduct  of Exanpl e Gl

I 1 "7 2.0

6.0 Product of Exanple

Product of Exanpl @rq@yct of Example E-1 41 0V %r oduct . of
Exanple E-1 Product of Example F-2 1.15 Productg of Exanple
F-2 10 ' ). 4 10 Propyl ene tetraner phenol
reacted with sul fur Pcﬁ?ﬂﬂjcﬁ’i‘%ef'gtra‘“er(aﬁ%wbi 1)

2.5 15 Vi scasdgted Wikh sapfaredichydeadenat ed Copolyner of

| soprene-styrene) : . 6.2 .20

Mneral al (10weo) (42% oil) ofthder While

the invent#n has bédrsangity ntudex Impudven to its preferred enbodi nents,

it is to be understoo | 1§ i Qs thereof wll becone
appéf™ent to those ski %}‘Ie%%a%\éeegétgﬁgg#rﬁggd?gg the 25 specification.
Therefore, it is to b SARKIREDBUYFEBE)t he i nvention discl osedRrein is

i nt ended t?o cover spghdrdl foLnt {row3es fall within the scopgemiitdéer
appended clains. Clainms 30 1. A lubricating oil conposition for
gasol i ne-fuel ed and/ or al cohol -fuel ed spark-ignited engi nes which

conprises: (A) aWhidkre ifvbntloh Aad Bedh lextlbinél FCOStioh Yo ity FRdtedd drtasimefslet iel &) 8 @hadtitood
sel ect ed fr omnktheariglisOmpdifcatithb Shdrédf will bedod@ Shsareii & Gdbdl BxiRal ih 185 aArup6r Gbing the
aci d, or azem sletificationl Tiedrefdre,asSit tootecunb@rStodd thad gha ab/bntidh giatiised herain isdintga@ded to Geérduch
and anot her 3fodifications assfak aithimite s@pd 6f theeppdndesiadidimof an organi ¢ aci d wherein
the netal in the mxture is predom nantly magnesium and (C) at |east one
met a?salt of Clallhsl) a substituted succinic acid acyl ated pol yam ne; or .

(G 2Y a hydrocarbon-substituted aromatic carboxylic acid contai _ni_ng at )

| east one B8y dt-0xy Jubiigatingpoily gomposition for gagolingdyeled ang/on Alceicbineled erark-iggjted \fReines; which
the metal of sai®d™P¥eEl salt is |ead, cadm um. zinc, nickel, -cobalt or an

al kaline earth neﬂ(g%lan &1 pidyoricaiiagvigeasits ym or magnesi um |

at least one detergent selected from t roup consisting of a basic magnesium salt of an
organic acid, or a mixture of at least one basic magnesium salt of an organic acid and another
35 alkaline earth metal salt of an organic acid wherein the metal in the mixture is predominantly
magnesium; and - '
-(C) at least one metal salt of
(C-1) a substituted succinic acid acylated polyamine; or
(C-2) a hydrocarbon-substituted aromatic carboxylic acid containing at least one hydroxyl group
40 attached to an aromatic ring; '
wherein the metal of said metal salt is lead, cadmium, zinc, nickel, cobalt or an alkaline earth metal
other than calcium or magnesium. ' :

o

2. The composition of claim 1 wherein the detergent (B) is a basic magnésium salt of an organic acid
45 compound, and the oil composition is characterized as having less than about 1.3% by weight sulfated
ash. ' ' :

3. The composition of any one of claims 1 or 2 wherein the organic acid of detergent (B) is a sulfonic
acid. ' '
50.
4. The composition of any one of claims 1 to 3 wherein the salt (C) is (C-2) and the aromatic carboxylic
acid of (C-2) comprises at least one compound represented by the general formula
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2. The conposition of claim1l wherein the detergent (B) is a basic

magnesi um salt of an organic acid 45 conpound, and the oil conposition
is characterized as having | ess thangplauy 5§9V\E9(o by wei ght sulfated ash. 3.
The conposition of any one of clainms 1 or erein the organic acid of
detergent (B) is a sulfonic acid. 50 4. The conposition of any one of
clains 1 to 3 wherein the salt (O is (C2) and the aromatic carboxylic
acid of (C2)conprises at |east one conpound represented M@%eral
formul a 55 33 ERPxbduct ¥ Hdanipslid W . Product of Exanple.g-1

6.0 5 I%%%éqi oéaiﬂgﬂéié}ﬁkv 2.0

2.0 Product of Exa _ _ 4.0
Product of Exanpl e BBofluct of Example D-8 ~4.4. 15 Product
of Exanple F-2 produc £ ) 0.4 10 Propyl ene
tetranmer phenol reacrt eal CF1 :ﬁmLPr di chI oride (42% oil) 118

2.5 15 qty of MPMWV&/H (hydr ogenat ed cdbotyner of

i sopr ene- s‘fyrene) Propylene tetramer phenol 6.2 20

Mneral O 1 (10WB0) ' remai nder 'Wu |l e
the invention has bed&fashndHdd ispifax 2 dishloz ides preferred embodi ments,

it is to be understodd2thaiiMari ous nodifications thereof vmi]s becone
apparent t®€ those upQen readi ng the 25 specification.
Therefore, it is t?&be unaeép %A(fhged?tfﬁ"ﬁ TS i nventi on di sclosed herein is
i ntended to cover sudrhnMQ&mad)mmﬂ-mrl ofi thin the scope of the

nded cl aims. O aijig Yy cating oil conpositiorng fpr
ga‘:&rl ne-fuel ed and/ or g%%ohol fueI eJ spark-ignited engi neserVm?ch

conprises (A) an pegal ek AR i scosity; (B) at | eeamainrdert er gent
sel ected fromthe group consisting of a basic magnesiumsalt of an organic

acid, or a mxture of at |east one basic magnesi um salt of an or anl C aC| d
and anot her 35 While the '"V%{I“R'bf‘*}srpée’é%i‘P'P'ﬂedrféf%'°'btaI'tf WSF”%eW

the metal int ?*h\@"?ﬂsxgﬂ‘f at° S {ﬂ"%ﬂfo gﬂ 'l?ﬁT: gg g jﬁp%’?
met al sal & o ?pe(g QH gl%% t| 1 gﬁ eatlogl Igﬁe er 'Bllvaﬁq 0 Goyer such
(CG-2) a hydr B2 s& /R P‘J‘E“&”ﬁ ‘fp(?" FBB‘%yI ic acid containing at -

Ieaszeone hy “Bgyl group 40 . attached to an aromatic ring; wherein
th&hetal of “Card netal salt is | ead, cadm um zinc, nickel, cobalt or an

al kal i ne gar§h AMRbalaft .tfnez;orﬁpnémn Ga GesbimR-REIed BRHAE SchiB-fudied Imqgmﬁ@%bmés%mf

cl ai m 1 wherei RobhpRegi€t ergent (B) is a basic magnesiumsalt of an organic
acid 45 conpwa.do"@mngah@ WicésitOTposi tion is characterized.as having
| ess than about {8)3Vadait o6ideidige LtblbASERonA®E . grolip cOMBLMOOIY Bislc Manediund 8yt &NA
of clains 1 or 2onhfd adid) ok BanifirgdN aiCleRT brid Kabic dRbMEgA Nttt 6Bn brgarfic 8did &r@NdnGther
acid. 50 45 The alkakipo sarthi @etalodalt N wn (orgam@facna: wadreie tHe in6taldin Vihe détuie ishpredotlirtantly
(O is (G2) andmagresianamdit i ¢ carboxylic acid of (C2) conprises at |east
onegmgorrpound r epk@stipstehelmetd bas ohener al  f or mul a 55 * C L M S *
(C-1) a substituted succinic acid acylated polyamine; or
(C-2) a hydrocarbon-substituted aromatic carboxylic acid containing at least one hydroxyl group
40 attached to an aromatic ring;

-o.

wherein the metal of said metal salt is lead, cadmnum zinc, nickel, cobalt or an alkalme earth metal -

other than calcium or magnesium.

2. The composition of claim 1 wherein the detergent (B) is a basic magnesium salt of an organic acid
45 compound, and the oil composition is characterized as having less than about 1.3% by weight sulfated
ash.

3. The composition of any one of claims 1 or 2 wherein the organlc acid of detergent (B) is a sulfonic
acid.
50
4. The composition of any one of claims 1 to 3 wherein the salt (C) is (C-2) and the aromatic carboxylic
acid of (C-2) comprises at least one compound represented by the general formula

65
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EP 0 411 539 1 10 wherein R4 is an aliphatic hydrocarbyl group, ais a
nunber in the range of from'l to about 4, b is a nunber in the range of
from1l to about 4, c is a nunber ingp §ai1{gfpgiof from1l to about 4 with the
proviso that the sumof a, b and c does not exceed 6. 15 5. The .conposition
of any one of clains 1 to 4 wherein the oil conposition also contains (D)
at | east one carboxylic derivative conposit] produci bl e by reacting (D 1)
at | east one Substituted succinic.cyls 'Fggknt with (D-2) a reactant
selected fromthe group consi stg N at | east one am ne conpound
characterized by the presenge W ts structure of ajrippst one HN<
group; at® | east one al cohoR apri, es of 20 . said am nes and

al cohols. 6. The conposition of am{ one of clains 1 to 5 wherein the oil
conposition also contains (E) a m'>g( f of netal salts of .di hydrocar byl
phosphor odi t hi oi ¢ acids wherein in‘at 1®ast one of the di hydrocar byl
phosphor gdi t hi oi ¢ aci ds, one of the hydrocarbyl groups 25 (E-1) is

an i sopropyl g é{?ﬁo%da%ra\f rRt W biro ki Broudt B Lhdafer Y6 @R 'oP¥dm 91iP4But(Epa i S
2 SECONUATY Wyt o r G o e o o S O ot

| east about 2QrFEd BatBRIGRBEa, gfan@&aoegﬁotbme({wdrocar byl groups present in (E)
are isopropyl groups, secondary butyl groups or m xtures thereof. 30 7. The

oi | conpasi4.i ae @mp6ditdh Bf any Yl Ehifs Met Alvheifin théodil doMpdsitiiCalsocddfitaiey , Or i xture
of zinc.and cop(dgsat.leaSt ond beeborylit devative siniposiion @fodaditye toyreactig cl ains 1 to 7 al so
contai ning (F) at(Di1padastoneSustitftadrsugintt aoyiating agenBth 9. The oil conposition
of %al m 8 wher ei(R-2} ©ivactant $elecied kain thk gloimcahfijting of ah legsh bieLamineedmeadad charactbrized
| east one di enopHiyithe preserre twitkin Ry yuetyrd of af leath pnecidrsgraur; afdpagtfongdigphel; or mixtures of
bet a- et h$d eni cal |sgid@mipes dacdwisal i phatic carbox- ylic acid esters, amides.
and hal i des W|th at | east one aliphatic COI’]] ugat ed di ene. 10 A Iubr| catl ng

oi | conposi%i Jhe crPesiten ﬁf’ga"Y gnecf QF'WF 3 t‘b"h t@‘? ?'k‘i? P '°'h%m ash
content of | ess(Ellﬁ mixture g (9f di yd %é”&erﬁ H‘ %fr‘ﬁfsr e Gt 5
oic, a i r up

conprising as ¢ { a substituted

suwimcacidacbfg.sa"gﬁw i :rw,., T s
| ent f at
o tsipst tvem SRR O%b%}é A gﬁgn&%e o T g 9

have¥a nunber average molecul ar we| ght of at | east about 700 with 45
¢C 1-b) ghopt The &Pdéha}:‘é&hn@rﬂ&f chifm SwidAH Mot @) is 2RE CbppBl or nRfire bfZinkakd coppd?M

about 1 to about 5 equivalents of an am ne conpound characterized by the
presence W § hithe bik empdsitiicérahEon@lor cMdimé £Rt asaREntdig gr oup. 11. The use of
conbi nati ons of (FpstdéabtionesuliGr3yd dl&din( F) as defined in any one of claims 1 to
10 in an oil of 50 | ubricating viscosity for al cohol-fuel ed,

spark-i ge t®d Tengl copposiin of daimd wigredthe suiuized wetr (Faisch slypies adsuei pf &t least one
conbusti on chalishwhileaseldctbdironpthe gt cangjsting of alpha.detacpthylesically pisainetad almhatlhearbox
en g&r{ues Pat enliceasidpstarshrmides and halSieh witheat Blast @reslinkatic eanjugaiey didng.

Benzi n-betri ebene und/ oder Al kohol betri ebene Verbrennungsnot oren, unf assend
(A ein O M Wxipgingpil sogwesitip ageordigg to clainzp clpracterized by hmnggg"aﬁﬁ 38 ekl less
Det er gent? aud \ﬁé‘?ﬂ 1-3% B wejglt syplg a“‘{’jé‘g‘fpé'ﬂ%?f %ﬂ?“@?‘ﬁ% loast g’l?HEﬁ‘F' salt of a
Magnesi umsal z ":Ht% SYSEY 2?ﬁ'ds‘?9 %tﬁd tens ei nes
basi schen Ivagnesub ituent ro s :Ei&r gﬁl hsé‘ sggu %’ﬁxﬁ u h n m%:e la\llr;?ao
Er dal kal i net al | ﬁf&é % hrt?él ﬁﬁut a3 pR/efi I? {8 h

vorw egepd Mag NRS{ grq;estens ein Metallsalz von

f a basic r(ejgct
(C1) einemm t(c,ei %msdﬂﬁ.ﬁﬁ Itd o%{ Q&LTEG& é‘ﬁfta%'aﬂﬁ%%ﬁp&ﬁ&’ l:ﬂa?a%l%ﬁ'z@d gg % PPsthce
oder (C— 2) ei ne;,,,tfhmg SEIRARSS 8 18ds0dnb 1K BRup. turerten aromatisc rbonsaur e,
di e m'ndestens eine an den ar omat i schen ng gebundene Hydroxyl gruppe
auf wei st ; 11. The use of combinations of additives (B) to (F) as defined in any one of claims 1 to 10 in an oil of
50 lubricating viscosity for alcohol-fueled, spark-ignited engines for reducing corrosive wear and deposits
in the combustion chamber and for preventing or reducing pre-ignition in the engines.

Patentanspriiche

55 1. Schmierblzusammensetzung flir Benzin-betriebene und/oder Alkoholbetriebene Verbrennungsmotoren,
umfassend
(A) ein Ol mit Schmierviskositit;
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‘wobei das Metall des Metallsalzes Blei, Cadmium Zink, N ckel, Kobalt oder
ein von Cal ci um oder 10 ’ Magnesi um ver schi edenes Erdal kalinetall ist.
2. Zusanmenset zung nach Anspruch 1, paqosit s3a81Det ergent (B) ein basi sches
Magnesi unsal z ei ner organi schen S~ureverbi ndung ist, und die

A zusammenset zung weniger als etwa 1,3 Gew. -% Sul fata- sche aufweist. 15 3.
Zusamrenset zung (Rawindestesy reinc Retargent epusgewdhlio pusi da1j Furpeq Aptebieide aus pipgm (pasischen
Det er gent (B) eiMaenes'um:«admsimr@rqa@whefpséuméarﬂ?éﬁé%f"fﬁ%g'" fertan® %’P‘??e‘ﬁf'it’@?“ Magne-
AnsprUche 1 bi s sgmsajaen einer grganisshen %aelgf ﬂ‘&se'@%?d?f‘?ﬁ-"%g_'f potaliggizes fingr Sgganischen
aromati sche Car %ﬁ-ﬁg&%i@%&@%‘m 3'25.?!3 PREReBnMAgN Y™\ B ndung der

al i genei nen For el | . 5 R4a. 30 i . R4 ein
Dt scner wasparmyste e SIS e B S S
b eine Zahl im Be’rcé a(I:'eHr:\eaigc %};iﬁssereb ds\éh dro: Igﬁ]p a ; I'm Ber el ch von 1bis
etwa 4, mt der w'c\a/éyg Mtal .ﬁitgls Sl Y:Qcﬂni@n,aﬁwkyﬁ&eﬁ KBbat 0B eil R GilcRimAder
135 5. Zusgmensqf.ghiid NaCdbids BddfiimeRsiy | che 1 bi's "4, wobei die

A zusamenset zung auserdem enthalt: (D) m ndestens eine carboxylische

Der i vat zusagens&hhksH3Gzun Hast RishRa! 1,04db6iNdabIBREgaAtNG) Wil Ibadiddnds) Magnaskemsbie reter
ei nem subst i t Ujygdnis6fan BRGrBRIRIGRAS edARyDIkuinmasstiuhg @bniger bls 40va 1,3 Gow.-% SifBta?)
ei nem Reakt andgRe amsisgeWAhl t aus der G uppe, bestehend aus m ndestens einer
Ami nver - #indung, in der mndestens eine HN<-G uppe vorliegt; nindestens

ei nem Al kohal , zeaemenSeting rechamspaiely 1/abm2 wohel g Rigeniscee Séure Zes Ratawey dB)zeirRy
nach ei nem dersuorspur®©she 1 bis 5, wobei die O zusammensetzung auBer dem 45
er'g\h(alt (E) ein Gem sch von Metallsalzen von . , )

Di hydr ocar by dzuskimmeriselzyst drchainemyder frspdche; Trbis,3. 9bel g 8alz(Ch ggs iz, (C-2) ist, und die
Di hydr ocamby| dirematietin GaiprsAws undR-2bmipdastopseine Morhinging dpf Allgemeingn raEmehlijnyast

| sopropyl - oder sekundirer Butylrest ist, und der andere Hydrocarbylrest
(E-2) ein sekundarer Hydrocarbylrest mt ,x tens 4 CAtonen ist, und 50
m ndestens etwa 20 Mol-%aller i ] gﬁaﬁbrl i egenden Hydrocarbyireste
der deren Gem sche sind. 7.

| sopropyl reste, sekundare Butyln
d zusamrefset zung nach Anspﬁuc i das- Metall in KOppB3dente (E) Zink,
ZB_n pfer ist. 55 8. O zusanmenset zung

Kupfer oder ein Gem sch aus
nach ei nem der AnsprCche 1 bis 7, auBerdem enthalt (F) m ndestens ein
gesdhwefeltes A efin. 35 EP 0 41 Bl 9. O zusanmenset zung nach
“Anspruch &, wobei das geschwefelte ef it (F)- ei n geschwefeltes Addukt

m ndest ens ei nes Dienophils ist, ausgewghlt aus der G uppe, bestehend aus
al pha- bet a- et hybsniis BBt RBiein Alighgisthee Rdrathrbyias & azinb Bt Bebigvon 1 bis etwa 4, b eine
Car bonsaur eest gsiim Bérbictevonurtis étad agosriecianl imiBbreiah vulcistiieetwa &i mibdar Magabe)ided dien
al i phati schen Bureme vdn alBundSchnithe digersteigtanmenset zung nach Anspruch 5, mt :
ei nem Sul $sat aschegehal t von weniger als etwa 1,3 Gew. -%,Sul f at asche,
unf assend al% Resapowesetzeng( @ch )einamn e dpserisheci pisvbwebeisdie Dlzasaqaenspizungs pyfardem
sulgsti t ui ert ene®eithst ei nsaure acylierten Polyanm ns, erhaltlich durch '
Uns&t zung von ( GP1migjlestangeinecarhonylischp _BHt"E’?Ps?ﬁ"Pﬂi_'_é%’t”é%:99’@‘?'}?@’5"“5‘3%5’&3??%93?'{ en
Ber nst i n?ﬂaur eacyl(Eghggﬁﬁ%g%zﬁggﬁbzﬂgg lg?augig %{" egggjm{é:“de tens e{ner Aminver-
Substi t uefft enr est en’ ' ' 109 U s
o T 1 O R, P DS TR B o
mt (C1-b) etwa &°1% meﬁAq"t'J'??/lé ent e nes basi schen Metal | reakt anden und
(CG1l-c) etwggl Zgﬁﬁlm%ﬁégu% AN YRMEAY QRspRICRE: KRS NWREiDdiS Bk SbmmeRseiBhg auBerdem
m ndest eng, el ngJiy <- G uppe

(E) ein Gemisch von Metallsalzen von Dihydrocarbyldithiophosphorsduren, wobei in’ mindestens

einer der Dihydrocarbyldithiophosphorséuren einer der Hydrocarbylreste

(E-1) ein Isopropyl- oder sekundérer Butylrest ist, und der andere Hydrocarbylrest
(E-2) ein sekundirer Hydrocarbylrest mit mindestens 4 C-Atomen ist, und
50 mindestens etwa 20 Mol-% aller im Gemisch (E) vorliegenden Hydrocarbylreste Isopropylreste,
sekundire Butyireste oder deren Gemische sind.

7. Olzusammensetzung nach Anspruch 6, wobei das Metall in Komponente (E) Zink, Kupfer oder ein
Gemisch aus Zink und Kupfer ist.

55
‘8. Olzusammensetzung nach einem der Ansprliche 1 bis 7, die auBerdem enth&lt

(F) mindestens ein geschwefeltes Olefin.
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vorliegt. i5 11. Verwendung von Konbi nati onen der Additive (B) bis (F) nach
ei nem der AnsprUche 1 bis 10 in einem Ol mt Schm erviskositat fir

Al kohol betri ebene Ver br ennungsnot or% 53E{M nderung des korrosiven
Verschl ei i 3es und Vernm nderung von Pager ungen i m Ver brennungsraum und zur
Ver hUt ung oder Verm nderung der VorzOndung in den Mtoren. 20

Revendi cat | dn$lzisamiengererigt riacn Asbploch 8,ewdbsibidat fgbsainetoltp @iafin () Sinngesaweisited Addukt
essence et/ ouméndestans @inesaDiewpiils list raaspewiitdir aue term@ebdecbestgband @osrppherbeta-efbpenische
(A) une hui | e Bidungers endiwitenBen aliphatischem Cabonsisleesternniyniden und idkBigenidpe mit windéstens
parm un sel &heakinvgidtonsighetischienRiett’ un aci de organi que ou un nBl ange d' au
noi ns unssel al calin de nagnesium d'un aci de organi que et un autre sel de
netal al cal1°n§°'1"é?f?'él§%“'ﬂ°“e‘ﬁzua% nash h|5 i °'ﬂ%g“'fa€as‘?‘rﬁ$°&?“ Y08 twepjger @is| efyyegled
predom nance §&8%i a's ° te ﬁ" nHestens °§‘eM9‘ﬁ'§?'éle1"?§qG‘é %’

C1 | %“s ""%\E‘iy
Cor oyl oe. 2 B qﬁe{ i 'ﬂ‘ﬁs A gesa}v g?{l;)v%% @ifa bolitnde
n ; U kul S&é ts vgn g setwa uflu % rft qenreﬁalf& : Sel
nbtal | i que est el le cobalt ou un 35

groupe hifdr oxyl £
) ¢S Ine ioh Motaliredkta
n6tal al cal i no- € r- éxéz 59,5(' i Ignt rfelr Hifin Gt d@nﬂ%?ﬁlnyégengelnewpégﬁ{ fx

selon |l a revendigal t| on 1 aque e detergent B est un sel

de magn6g um d' un corrposG d' aci de organl que, et la conposition d huile est
caract eri sef. VemBRIuRY @A tkoMBihalsneAl dSIMUCKII(BILbiS ¥ Rdth BMbM YekhsSrBdhe M @isSidlid ahdae -
40 3. Conposi Bi @i SSRtieNiskbsrat iENAMIRLIKRIcbaB VérbRhnudgsmid®Rm zLiMprifihdefung d&0dofiEiven
organi que du derserlepes) indBV@sinddtingaoh ddlagatlrigam ing Werbreinun§ieauproaridt 1ue VeitligNodetine
quel conque de¥emivendy deaVirdindung indleBMod@ns | aquel le I e sel (C) est (C2) et
45 | 2oaci de car boxyl i que aromati que de (C2) conpr end au noins un
conpose de Reyendidatiogon6ral e: (COOH) b 50 R4
ILI)Q (I1-) a 7 ( 55 dans |l aquelle R4 est un groupe hydrocarbyl e

al i phat i quel- &cwegsitigmd’ prifiante pay( flgsgppteprsd essenge é’éql%tﬁ'F°Pl@m?r9@U'EF9%ﬁ%ﬁeF’6ﬁ"el a
4, c est un nﬁﬁﬁP'éP’ﬂ‘dau noi ns, 1 a 4 ala condltlon que Ia sonme a + b + C

:E

ne d6pas§5e pas dhuile de @scosife uan * go

S el a0 ' une queﬁ % B‘h |§s H'é éterw | 'd’r'fsseh,al Inhde g{’gsn a i amque ou unI
copposi tion d' h{ Ht"?° éﬁle “ ""lhﬂtu i é B‘n% ta
d6rYe car boxyl t?fre‘”éﬂ”" %" F??'?)?i’ﬁl oL e, tf"aelsslﬁ'nnﬁ' r"g Pr "B emag 51

An agent, sucm né WS bbbk a&yl ation avec 5 (D 2) un r6act| f
choi si parm Cgéq HRE oSSR o Hegm“niauelgabéﬁggpaw d' am nes caracterisé6
par la pr 63ence 835 urd Aeick! Ea!rB&;M&LFe orfetiqiP4 Q§bshk[?nog rr@&&@&rdahﬁ coni@hniTRI RSind! ln
aI cool ou des nelpRPeRydRRACHE 3 LA HbYAE Srobtigad €00l S. Conposition selon

‘une quel Conqu&ngﬁﬁud B ViRMdaREdl ABBIlidue esBle plBfbJe ERRMIAY, lo@ink,de REBPRTbEH! A un
d huil e 30 BeEalcaINb-1ef gk a61PEUb lo dakiimbD g ¥hdgadflm, de sel s nbtal | i ques
d' aci des di hydrocar byl - phosphor odi t hi oi ques dans | equel dans au npi ns un
ded_aci des 2li lGydpasitiar Sjdnph es@idioatonl it £ duno lagustis Jo détergentd® sstgincapalin de magnésium
hydrocar byl e: dui-cénpes td'agide grgatiqpe, bis @peoopydition eihuis- bsiitoplaciériské aerbmee agant tnpies
hydr ocar byl e @Bravipn B3% eq poidgrde gpralresplibtésc ar byl e secondaire cont enant au hoi ns

4 at ones4de car bone, et
3. Composntlon selon la revenducatlon 1 ou 2, dans laquelle 'acide organique du détérgent B est un acide

sulfonique.

4. Composition sefon I'une quelconque des revendications 1 & 3, dans laquelle le sel (C) est (C-2) et
45 I'acide carboxylique aromatique de {C-2) comprend au moins un composé de formule générale :

(CUDH)b
(ILI)

50

(UH)c

55 :
dans laquelle R* est un groupe hydrocarbyle aliphatique, a est un nombre d'environ 1 44, bestun
nombre d'environ 1 2 4, ¢ est un nombre d'au moins 1 4 4, & la condition que la somme a + b + ¢ ne

dépasse pas 6.
oo [ L M S *




J§5 au nmoins 20 nol es% environ de tous | es groupes hydrocarbyle
présents dans (E) sont des groupes isopropyle, des groupes s-butyle ou des
m-l anges de ceux-ci. 7. Conposition dEpgl L essehPN | @ revendication 6, dans
| aquelle Il e nbtal de (E) est le zinc, le curvre, ou un ntl ange de zinc et
de cuivre. 20 8. Conposition d huile selon |'une quel conque des
revendi cati orss GonfpoditionGsblon C0ME fuRitbngas abscidmnticatiors)1 RWY, BIds NRusliBaa @bijdsiiéh d'huile
sul furee. 9. Cobtgost égaemedt:hui |l e sel on | a revendication 8, dont |'olefine
sul furee (F) est (Opaupnaréuing canpasittbintde dérivé cdroyliGuein'on peut dioduire wo Faisant udagir :
di enophi | e choi si Ri)yeu nore ue sgest Bicaitique sebsiudcdaciation Bveques al | phat i ques a
i nsaturati en al pha(D-BBwardentihgtiosihpariide guue campidenst st mejessuntrempeRérilamines serecisriad)
noi ns un di ene al i PHak|RfErence laps gRIBlILcEE. d'Tompitssin greupe diNfui AP un falcogitop des
selon | a revendi caﬂeﬁﬁgﬁdeﬁf'ﬁ?%t‘eérefﬁ‘é’é'sen ce quo sa teneur en cendre
sul f at ee est |nfer| eure environ 1, 3% en e cendre sul fatee et

rfp %avﬂﬁ

conprenant, &t ?’?R—?S'E&E‘ ief?ﬁﬂﬁ'éeaﬂ’te'c%“e des S5 Hié‘?é"}qf’?“ﬁd% °?1’“R5’ﬁ'§°“ d'huile
pol yarm ne Hcyl e%°"b° u

roagir: (C1a) erfl} ﬁ%ﬁ%@& ssm%%F% y:s“ i .:z%% °'so i i
substitue d'acyl atig gﬁ% QL QY ;XSS
succi ni ques, les 9'%@ Ristun éh}d Bﬁeé’&é &re%@rﬁ QR%& oi pm&slﬂeadarb‘éna”&ye””e
en nonbre g4' au NMORS,ofdGo GibiEsd Yavirod UE fousdis groupes hyldfecirbyR) prédaM LS & s@:qlﬁ'eyg'lx‘ﬁﬂg
d' un r6actif net aidplofiyls dBRGbEPEEs-butfld od des MelnREY4 éificil A 5 6quival ents
conpose d'am nes caracté&eis par |la pr6sence dans sa structure d'au noins
un LgﬁpUpe HN<. &dmpob#ionl d'1aid seton 16l Rven0itRion 6, dasNaqublleasl ikl de JEN I30 lo &int,Fe cdieé, Bu un
que defini s dansélbngare zgtietldeeagee des revendi ca- 40 tions 1 a 10 dans
une huile sde viscosite lubrifiante pour des noteurs A al cool avec all unmage
par etincel | & aComposittonrdiulils selon I'inesusiednquerdepyendications| 187, de pokitisntdgaisndnt:
chanbre de conbudfliasmaits upoeléfinesguétrer ou r6duire | e preal l umage dans |es

noteurs. 45 50 55
: 9. Composition d'huile selon la revendication 8, dont I'oléfine sulfurée (F) est un produit d"addition sulfuré

25 d'au moins un diénophil_e choisi parmi les esters d'acides carboxyliques aliphatiques & insaturation
alpha, béta-éthylénique, des amides et des halogénures avec au moins un diéne aliphatique conjugué.

Loy 10. Composition d'huile lubrifiante selon la revendication 5, caractérisée en ce que sa teneur en cendre
' sulfatée est inférieure & environ 1,3% en poids de cendre suifatée et comprenant, 2 titre de composant
30 (C-1) un sel métallique d'une polyamine acylée d'acide succinique substitué qu'on peut obtenir en
. faisant réagir :
{C-1a) environ 2 équivalents d'au moins un agent succinique substitué d'acylation consistant en *
groupes substituants et en groupes succiniques, les groupes substituants ayant une masse molé-
culaire moyenne en nombre d'au mons 700 environ, avec
35 . (C-1b) environ 1 équivalent d'un réactif métallique basique ; et
(C-1c) environ 1 & 5 équivalents d'un composé d'amines caractensé par la présence dans sa
&,A structure d'au moins un groupe HN<.

11. Utilisation de combinaisons d'additifs (B) & (F) tels qué définis dans l'une que|coﬁque des revendica-
40 tions 1 & 10 dans une huile de viscosité lubrifiante pour des moteurs A alcool avec allumage par

étincelle afin de réduire l'usure corrosive et les dépdts dans la chambre de combustion et pour
empécher ou réduire le préallumage dans les moteurs.

50

55
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