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equi val ent™g S u.empé*ma ®progitog '%i@Yq'?Fé'Bmhﬁ?"é’ﬂ if 'Sﬁc??pgbéq P% beifge
known to tsﬁﬂ"’%ﬂ”f’ In a:' “°a' tg & LEare ef'cvf"wwpwt °' i

p sa ffec dl
exarrpl e |xtur s of anganese ‘%:ld ttamum es a é}‘ r§ éﬁd c%o It
U.S. P e so s q# ?nla atl %H ma Z[ljm bg ?
2, 616,904 rgfe o5y o first G
2,595,790 t manme lsoa mema tob)-the uda2d fecﬂ or ?adza,‘és %@h aea.Mag mtamd@tfo,aéxah.asued
April 3, Jaetz.?gemEQ{d ARESnts dF trdlaSEHrOREIES dflesaYy@eDased manganese and copper
sal ts of Or gnRish-pedulg dsergerts se okdRipMidl By Ji-Siliblehbliral &RIURSIC By ondNal oBfkaline
1954, to Dadicmadd wit sulibnicdids 4arbbuliOdtfis, ob sigarit phdbppordslacidt Qdlacterigodly lebledst Snect
al . | n pardireat ahradn-ty-pluspioas riexhge sinhchis e Propirbd By the\t@ainedtIvf B eBfinPahGeN G5,
salts of ooyastivenadiad atmddeular @eight def 01080)beith- 8 ihodphaizingiagénit ysugy es Ipbeselibrus
nanganese tipblotde, ehesairus taplapdisiel plonishowss entevifidy rhospheryaitrishleride and sulfur, white
oxi de- hapdmhsspersuscand lscwur Aelide.con phriseherofifinia eiorida. Tbe mast gpmmpenin ¢sad sqits of sych acids
chemi cal Eeninshat sodHmpRotassiym. ihiup. eloje Magnesiym. PR @ardbaivRet al  oxi de
crystall i te E“ﬁr‘%"‘ahi?' ftyip se\ﬂn‘? F'Ps&f'at? é‘a’é'tsa'Es\/M’efﬂ"ft\"%’P%‘ﬂt's PFB??B’C&F‘B'HB&W‘?"&?“"!O

a

aci ds or han t?ﬂ '96'?'" ’P’ jEnployed 'ﬁﬂh??é dersRsaparing ic
cont ai ni n "“’I° %1 at' ' 'hgf aé'sac Agigich iF Sx8rY %{T'é'e‘é{ﬁ ng
hydr oxy¥- n;} i g x' gapongtey 55?8 @ sulfifecat afs pripgratyre gleppt

i ssued Mar neuwsat. %f* W’ .mglms rakﬁ,ﬁ%f smr &egsgﬁmaa.

with the ijayREt: pr el Ea% e G
“hydrocar llaﬂéhoﬁ pH @Ikylﬁh%ndl Qﬁn@ﬂﬂdﬂj stifdriZ38 ARydn é‘on@é?u@%@# éucéro‘?f l h%% or
stably &i aeraSphehsic! ﬁb&aﬁ.caoamlé Yudn! swh\dmim rz%ﬁk )NSztyl Bidhol, SeiBsolvd, @kl

di SpaF5i bledyler@Sgitae Gtelrr féohol] shdi dytieres? Ghichiwdl, rEA@ AminBe buch 128 aGiRED PldnyibrdBiaine,
capabl e ofphdwethiagined phgagirtsrghaphthytaiie,| dab IdbddayIidmiiie) Agpartientdrig ptfectidel rodihaal ibr@neparing t O
functi on ithe basis saltatcemplizes mixingen acid itisan dxosss @k a ipicalkaline Gaipwstal neotralizigg agent
hydr ocar bend stdbashbme aldoholtprampter.cqnd Ishrborafinghthe mixiuse stpamnaleyeted temmpedatuter jucmias Ay
oil in+ R8H®er sufficient to allowthe oil to function as a lubricant. The

combi nat i on Ashlessislatergents anddispersanis are o qalindisioeniiel tha frgt Bt Jepending Pn itheonefitulipra theant
can be ef ]dggqrgg may up combustion yield a non-volatile material such as boric oxide or phosphorus pentoxide;

however, it does not ordinarily contain metal and therefore does not yield a metal-containing ash on
combustion. Many types are known in the art, and any of them are suitable for use in the lubricant

s0 compositions of this invention. The following are illustrative:
(1) Reaction products of carboxylic acids (or derivatives thereof) containing at least about 30 and
preferably at least about 50 carbon atoms with niirogen containing compounds such as amine, organic
hydroxy compounds such as phenols and alcohols, and/or basic inorganic materials. Examples of these
"carboxylic dispersants” are described in British Patent 1,306,529 and in many U.S. patents including

55 the foliowing:



20 conveni ent manner. M xtures of nanganese and titani um manganese and
cobalt, and titanium and cobalt are al so useful herein. Suggested netal

nol ar ratios of the foregoing bi ggroy”?qgipbﬁati ons are about 15:1 to 1:15,
preferably about 10:1 to 1:10 of the first nmetal to the second netal. The

i nvention also contenplates the use of other additives. Such additives

i nclude, for exanple, detergents and di spersants of the ash-produci ng or
.ashl ess type. 2%aTENThe ash-prodn¢ERgoOtket er gent s ar et &se@ppl bATEd by

oi | -sol ubl e neutral and basic salts of alkali or alkaline earth netals with
sul foni c acids, carboxylic acids, or organic phosphorus acids characterized
by at sl east or¥g Y 2803 car bonLeoSpkasphorus | i nkadecutbens28hoteepr epar ed
by the treat mgnt §4 qp ol efin polynmer (e.g., polyisobutene having a

mol ecul ar wei gHt™ of’ 050) wi th a phosphori zi ng agent 'such as phosphorus
trichloride, phddhot@d hept aBahtede, phosphorus pPervemhefide, 1pAbsphor us
tritchl ori de anrd f white osphgnus and a aj yde
phduprrothioPé%ﬂﬂ?ﬁg%e. TheNég??nc%%w%%Iy usedsggﬁiééﬁps%%h ég?gs are
those of sodi dm27HotHLi um | FehPURE cal ci um magri@R%aRber rént 1 B and
barium The ter,m7hasie salt"Léssysedeloadesi gnat sdpiathbsal 1§, Wngggi n the
netal is presgn ir1i§§ﬁchion§tri ally larger anmoynts than_the_organic acid
radicgl. The c¢ 147 enpl oyed®HEthods for prepadﬁﬁquﬁf i cl26Pts

i nvol ve heatidg3@6m90s8 al oi lLeokukkron of an aci d edtusrypt28chiggetric
excess of a ngtal, 4N alizing_35 agent such as t t 0X|] hydr oxi de,
car bonat e, b??é?%&dggé{ or su?ffﬁ@raFtaFia tenpergﬁﬂgg‘Z%%Uti?§7r] and
filtering the3rdd®l tity nass.Ddheruse of a "pronotApr'i 23 helséutral i zati on
step t0 ai d theaisac oratio arge excess of I kewi LS known.
Exanpl gs of cgﬁgg@dgﬁﬁgeful Q%P%ﬂge%ronnter incIuéE péﬁﬁ%%cgéugg?ches
such &s phenoB,3d3dpHdd , al kyleh8uek, ethiadphenol , SaRtfembendl 2} kiphénol
and condensat BoR4ir,qduct s of forggbdehyde 40 withordgdiiolig, supsyance;

al cohol s such as nethanol, 2-propanol, octyl alcohol, cellosolve, carbitol,
et hyl ehe gl ycol, stearyl alcohol, and cycl ohexyl alcohol, and am nes such
as aniline, phenyl enedi am ne, phenot hi azi ne, phenyl - bet a- napht hyl am ne, and
dodecyl am ne. A particularly effective method for preparing the basic salts
conprises mxing an acid with an excess of a basic al kaline earth netal
neutral i zing agent and at | east one al cohol pronoter, and carbonating the
m xture at an el evated tenperature such as 60- 45 200 C. Ashless
detergents and dispersants are so called despite the fact that, depending
on its constitution, the dispersant nay upon conbustion yield a

non-vol atile material such as boric oxide or phosphorus pentoxi de; however,
it doeg not ordinarily contain nmetal and therefore does not yield a

nmet al - cont ai ni ng ash on conbustion. Many types are known in the art, and
any of themare suitable for use in the lubricant 50 conpositions of this
invention. The following are illustrative: (1) Reaction products of
carboxylic acids (or derivatives thereof) containing at |east about 30 and
prefgrably at |east about 50 carbon atonms with nitrogen containing
conpounds such as am ne, organic hydroxy conpounds such as phenols and

al cohol s, and/or basic inorganic nmaterials. Exanples of these "carboxylic
di spersants” are described in British Patent 1,306,529 and in many U. S

pat ents including 55 the followi ng: 5 EP 0 290 457 Bl PATENT

| NVENTER | SSUE DATE 5 3,163, 603 Le Suer

Decenber 29, 1964 3,184,474 3,215, 707 Rense Novenber
2, 1965 3,219, 666 Norman et al - Novenber 23, 1965 3,271, 310
Le Suer Sept enber 6, 1966 3, 272, 746 Le Suer et a

Sept enfer 13, 1966
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3,281, 357 Vogel ' ' Oct ober 25, 1966 3, 306, 908 Le

Suer February 28 1967 3,311, 558 Prizer et al
March 28, 1967 3, 316, 177 Dor egp 0 290 457 B1 April 25, 1967 20
3,340, 281 Br annen Sept enber 5, 1967 3, 341, 542 Le
Suer et al Sept enber 1967 3, 346, 493 Le Suer
Cct ober 10, 1967 30 45 50 55 6 EP 0 290 457 3,351
Le Suer 5058 NoYEnS&eT 7, 1067 3, 381013 et 7511387 |
Suer 3,381,022April rL80suel968 5 Aﬂr3993g411968
Cl enens Au 27, 1968 3, 415
Anzenbersger 3,399,141 Deggﬁﬁlgf’ 10 1968 3, 4%% 'gi 27, 1968 Le
Suer 3,415,750 March Af8enbe®g@x3, 444, 170 December 10NoASE8 et
al 1969 048 ’ dEch Svg!
Mafch SVg! 1969
June 3, 1969 3 "448, 07]4;4 Ld é‘A:lgreuss al Ju 3,
1963 3, 451, 933 3,444,170 |¢jst¥prman et al May jldhe 12469 1969 15
3&4b 007 I 3-,443'L@38uers ot rsrg 16,., 1969 %uj%nle?S 1969 3, 467, 668
uber et a t enber
Wilette 3,448,049 FEﬁu&"E?et £470 20 Fane g 5596979
Le Suer 3,451,933 Jul yeig8er 1970 3,541, OkPune 24, 1969St uebe
Novenbers 17, 97, , , 680 Le Suer -
Novenber 24 3285487 Lg S48T67g 3,567, 637 TULY 8¢ 1962,
March 2, 1971334%74 6681 GruberNbltpla)l September 16, AP69 6,
1971 30 35@7{[6,4 4 {dner et al y h 17. 1 Apl’l|
27, 1971 3, 630304 o5 Whilseedli s arch 174 t30Ber
1971 3, 832,510 3,522,179 |e SuerSuer Ju’-!Ja?fﬂJariywﬁ 1972
3,638,511 3,541, 2n- Vi sl:héBe Japiadibe f A7 }918785
3,697,428 3,725 4%% rg 1973
4,234, 435 2:68%nhar gt Le Suer N R RRper 15?4 1é§d°4o Re
26, 433 5 3,6@3,8u% August. 6, 1968
3,567,637 Sabol : March 2, 1971
3,574,101 Murphy April 6, 1971
i 30 3,576,743 Widmer et al april 27, 1971
3,630,904 Musser et al December 28, 1971
3,632,510 ~Le Suer January 4, 1972
3,632,511 Chien~-Wei Liao January 4, 1972
35
3,697,428
3,725,441 Murphy April 3, 1973
4,234,435 Meinhardt November 18, 1980
¥ Re 26,433 Le Suer August 6, 1968
(2) Reaction products of relatively high molecular weight alipﬁatic or alicyclic halides with amines,
preferably polyalkylene polyamines. These may be characterized as "amine dispersantis” and examples
. 45 thereof are described for example, in the following U.S. patents: -
PATENT INVENTOR ISSUE DATE
3,275,554
50 3,438,757
3,454,555 | vander Voort et al | July 8, 1969
3,565,804 | Honnen et al February 23, 1971

(3) Reaction products of alkyl phenols in which the alkyl group contains at least about 30 carbon atoms
with aldehydes (especially formaldehyde) and amines (especially polyalkylene polyamines), which may
be characterized as "Mannich dispersants”. The materials described in the following U.S. patents are
illustrative:
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(2) Reaction products of’

alicyclic halides with am nes,

may be characterized as
descri bed for exanple,
||SSUE DATE 3, 275, 554 50

rel atively high mol ecul ar wei ght aliphatic or

pref erably pol yal kyl ene pol yam nes. These
"am ne di epersanassBiand exanples 45 thereof are
inthe followng U S patents: PATENT | NVENTOR
3,438, 757 3,454,555 vander

Voort et al July 8, 19b9%arene5 SQﬂvgmlﬂmnn n Qés@ DATE Fe ruary 23, 1971 (3)
Reaction products of al oyt ghqu.J +—A—hie rnc & up contains at
| east about 30 carbon a,g ] $ ydes ﬁﬁ%dhéhgk fornaldehyde) and
am nes_(especially polyhl, e ;? m nes be characterized as
"Manni ch di spersants”. TQ% ef Bg 5 descr R@? i%he fol]lowing U S
patents are illustrati Ve iégse 8”290 4sfr | NVENTOR
| SSUE DATE 2. 459, 112 3858 48N Matson J2NUAY ¥epkdary 294886 2, D62, 442 Andress
Novenber 29,1960 5 3,355,270 | Amick D NSRfhoS 28, reshpNot May
16, T963 3, 036, 003 Ver dQ!3sg'g72 owdBy 27, [L86vtuads 106feB16| 3, 236, 770 Mat son
Febfwary 22, 1966 3, 355| 3408347 Tekel NbIwBRZ8I 1988, | 1967 10
3,368,972 ato 3.4kEdpsupmisisd 3, 1963 Bayé 3o 7 Viorr el
Novenber 26, 1968 3, 442] 338,047 Ty Mnae Mayure 31369 3, 448, 047 Trai se
June 3, 1969 3,454, 497 | 3Wb4.49er Wittner  Jul )y J@y 896869 15
3,459,661  Schl obohm | 342Q8$4sk Sehiobateso 3| AdgustS, 19893 4913, 520  Verdol et
al  February 3, 1970 3,p345688 | Pi asek et{ al Novenber [10, 1970 3, 558, 743
Verdol et al January 263'43335?9 Yerdol et al F"b’“a'” 1970 3,586,629 (Oto
et al June 22, 1971 g'ase"ﬂ i se §' mper 19 b'j ., 1971 3,600, 372
Udel hofen et al  August ‘2826@710%';‘%3&? 515 a"l‘—"i"‘é@%% | January 11, 1972
3,649,°229 25 rersn | rao 2 697, 51402 ;1asek al  Qctober 10,
19728 3 725,277 . Worrel| ya50a72 PBhdiHote 73 raise et al April
3, 1973 3,726,882  Traj §@3&ds Ipmég {& O,J @13ﬂ&§0 69 Pindar et a
Sept enber 14, 1976 30 (456 ;gg cts obtain y post-treating the
carboxylic, am ne or Wn@egﬂ‘sﬂl S PigdeR 8iH S %\ bloseH §d) 1972a09nt s as urea,
t hi ourea, carbon disul f|i dez2szrdetwdas, ketloagss, 1028 boxylfi ¢ aci ds,
hydr ocar bon- substi t ut ed 8ug5480 | Traise et al April 3, 1973
3,726,882 | Traise et al April 10, 1973
3,980,569 | Pindar et al September 14, 1976
20 ,
(4) Products obtained by post-treating the carboxylic, amine or Mannich dispersants with such reagents
as urea, thiourea, carbon disulfide, aldehydes, ketones, carboxylic acids, hydrocarbon-substituted suc-
cinic anhydrides, nitriles, epoxides, boron compounds, phosphorus compounds or the like. Exemplary
25 materials of this kind are described in the following U.S. patents:
.2
U
45

50
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cinic.anhydrides, nitrites, epoxides, boron conpounds, phosphorus conpounds
or the like. Exenplary 35 materials of this kind are described in the

followng U S patents: 36 45 50 5%,@2 0 457 B8P 290 457 Bl PATENT
3

I NVENTOR | SSUE DATE 3 Ver dol May 22,
11962 3, 087, 936 Le Suer- Aprll 30, 1963 2q£A%87 Le
‘Suer paTiigust 10, 196BNBERTORO36 Le
Novenber 9, 1965 10 3, 254, 025 Le Suer May 31, 1966
3, 256, 185 Le Suer June 14, 1966 3, 2;2255996 Nor man et
al Coolus, o 1066Vasdol 3, 280, 234 3, 288 te Suer
Cct obers 2 955 L¢ Suer Aprllhbﬂenb%63 1, 1966
S
20 3, 312 > 6 081, Le Su Apri | 4%“%%‘? 393089569
Nor man et aI 3,200, lmbnuary LgpSuergeg 3, 367 943 139 Le Suer et
al 821126 4968 25 31,408,802 Le SuerNovember 9, 1968ptenber
24,~1968 3, 44 Trai se et al May 64541999 31488, 831 30
3, 485, 8182 3, 493,294,025  ver dbP SteX Februaty é 1970 3,502, 677
Le Suer 3,256, 19rch 241,1%0@r35 3,513, obgne 1 'Légééer
vay 19, 1970 3 '533, 04 stebser 131, 192G6
3, 539, 633 %e%?%t al V§8Eman r\eto‘vea er 1970 40 3,573,010
Mehmedbgsi ch 3, 280 2drch 30, 1971 3,579, 450 Le Suer May
18, 1971 3,59 5 Trais July 6¢ctdBét 326Q0, ITH6
3,639,242 3 25315“@?8 Le Sven ivary 1, 3972 649,229 5 £6 9
3,282,955 Le Suer ovembe ’
K//m 3,366,569 Norman et al January 30, 1968
3,367,943 -
3,373,111 Le Suer et al March 12, 1968 _
25 3,403,102 Le Suer September 24, 1968
3,442,808 - Traise et al May 6, 1969
3,455,831
30 3,455,832
3,493,520 Verdol et al February 3, - 1970
25 3,513,093 Le Suer : May 19, 1970
3,539,633 Piasek et al November 10, 1970
, 3,573,010 Mehmedbasich | March 30, 1971
(N 3,579,450 Le Suer May 18, 1971
3,591,598 Traise July 6, 1971
3,600,372
“® 3,639,242 Le Suer February 1, 1972

3,649,229

50
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ER 0 290 457 Bl 3, 649, 659 Qto et al Mar ch

14, 1972 3, 658, 836 Vi neyar d April 25, 1972
5 3,697,574 ' Pi gs 7 84 _ Cct ober 10,
1972 3, 7 0 2, 757 3,703,536 3, 7@?9%‘8% % 708, 422 Swanson
January 2, 1973 (9) Interpolyners of oil-solubilizing monomers such

as decyl neth é%% ?{ Vi nyl é’cﬁg%lbes?t r and high QQL;ECH,' ar ght ol etins
i'n

wi th nmononers~é g pol ents, e.g., amn oaI kyﬁ acryl ates or
15  acryl am deésam63|ﬁoly (oWetdwdrs:he) subst i t ut 88Tadr @Sat &7 2rhese my be

characteri zed3a§97pgl734rrer| o %Eéi%iﬁ_{ sz1and exanglLespkher aqf, arp 1 scl osed

in theSfoll ow patents: | NVENTOR | SSUE DATE 20

3, 329, 658 gpas 57 July 4, 1967 3,449,250 3,519, 565 Col eman July
7, 1970 3, 66637363 s3gol eman - May 30, 1972 3,687, 849 Abbot t August
29, 1972 25 3,702, 300 Col eman "Novenber 7,

1972 As preV|%uZP§ H\Qﬁtloned the invention is concerned with additives for
di eef" | ubri capves, @peral | y,sy..;‘tahﬁsdmbri cant conmpodahuamy us2g i M¥EXXIor dance
with the invention conprise a mgjor anount of an oil of lubricating

Vi SCOSI 1Y @f tefbolfmBi3of BiitBUiLBliziff mbAbMeRBIERBE GétyOhethichle, iR} Mody GthérORB Blghd OF
the presenmodddial Wit s16MAs whi nchéidid 'cbitdhiiy FdIER LilbstitudAts, LR JankifdaRyi Nactylates or

i nt ended t srymeedes tahd ipolyiayetitylef€) At shtad @bryiaes) {ThbsesSmay berthaaictondsn b8t polprieria
speci fi c ndigpersarad” ahdh atampled thirbofiaes disebsedtilte fd@BogiyS.wetegtit of t he
conposition. The term "major anount” as used herein is intended to nean
that when a conposition ¢OBAFENTS aINVHﬁ-j-dH’ an%ﬂqleDA?E a]specific materi al
that anount is nore than | ..ﬂ,be{mes'ﬁ on. The anount of
the méfallic conmpound to]t32964 |€!§H‘F oi | i 4¢ 1987 conpgsitions used in
accokdance with this inve rﬁ"ﬁ“%ﬁ"’o such that the treated Iubricant
conposi ti ons have the nef s gn oMK '37 00 ppm preferably 35 ppm
to 350 ppm and nost pre] g‘g Oﬁgﬁﬁ?”co s wei ght of the

conpogj tion. The oil of %g&t $ izs utilized in the
preparation of the di esellubBricants e inbention may be based
on natural oils, synthetic oils, or mxtures thereof Natural oils include
ani mal oi | As reuoysiyomenipned. 1 inventin, ig) concerpadh Wih adgifives F%Fﬂs%!quca& Gragrpllyglhe

m neral PSRt CRMPPRTIORS peedsin Aascosdants th H‘eg@‘teF'{?Fe‘iﬁ’FPP(ﬁel%"&!‘?H amgyny oh @0 (o Pht ed
or acisg- PP’E&‘E"@d"Sﬁ? 6P 2 ey aegynt ﬁ’{; |’1‘a§ BPsG e ér"ﬁfaf"? r?P'Ep°“H%th'Pﬁé’F?F?!“or

d ht h t l.ub t
m xed parar g' £-na rsaggn%% ﬁaﬁg 5,; né%nro Q’@w g.genﬁggo%osg.t& ol ved

hydr ocar b ggh 9: Eb gsutl contains a
P01 yITor | 2 Sopdd Wi i oﬁit .snﬁor A My Nt il Fliiposion

pol ypy¥ opy hfd) SfounPdr Y m&RR: doﬁn Yd 6P fubfi&a IYWB Somogitichs lubet ﬁ ccordance with
pol ybut yin@Rsntiois Gudh thd? He Medts @maﬁ%ampoa n¥ hadverd rﬁ&ﬁ%)asen@ 36(ppmde SE 1R, .
et c. andprafersbiy 88 Fpri BEIE B, and Kdt PRAZBYAD phif 1150 pPA BF WighDNEHE B&Hposition.

t et r adecy! yegiEs Qsbricatihg1astdith MRZE Rafilizedl in-thelpreparatibn of X Jdspt- IRRIBIE TOSyse @ the ) ;
pol yﬁgfniwesﬁo@enag lbe blxep be Ratdral oild, &npla s, or mixtutey trateetd pol yphenyl s, etc.);
al ky 'ed diipfakeily incleddwinsa! ailsdindivdgylaiale eits (elg.plactonydil, lend|oflf ade@ell andinbraldubricating

der i vat i @/le suchan aquistestralpuin bitsrend enlventttisetee orfacigrirdatechmingraliiubricatindgils ohibe pxafiitie.

pol ynmer snaghtbenicrr 1498 Pyrafinienaphtienifely ey ofils\pb iybricpiing vistosiphdarived: from qogkarishalg are

hydr oxy| 2%prusefs Synigtic '%‘éﬁ'"ﬁﬁ'&l include hydrocarsencqils pRd-hpjosybstituted pydrocarbongils glich agt ¢ .

const it IRDMSHSEHEY ipterpelymerized HBW/?? t??é'??‘&'erleﬁer "(P&'PP‘H ein ag"y{eﬂ%\”"é’%ﬂ?"%

utSﬁdl Thmiggrea éherg H;%B‘sﬁ‘('éﬁ da%ecyl l é(eng eno,z‘ E?e 9(5- fjh yl of

SOI §0§; ?.)“ egesgm;:. olyp) gnys e.g LE?E?Q he yls ter hen S 1'&‘ J‘ ; t% g i ng

an aver n’gPecul ar Iaed chhg?y’l E %I ’% n 8 er O % yet ene

gl ycope haV hiflerid &ﬂﬁf&%éﬂ aldBhtGHPbiyRdrs MLvamg 1&@910«"”1@@ th Bhind? meyl%froups
pol ypr opyalée Weendnb@fd by esterification, etherification, etc., constitute another class of known synthetic
lubricating oils that can be used. These are exemplified by the oils prepared through polymerization of
ethylene oxide or propylene oxide, the alkyl and aryl ethers of these polyoxyalkylene polymers (e.g.,

55 methylpolyisopropylene glycol ether having an average molecular weight of about 1000, dipheny! ether of
polysthylene glycol having a molecular weight of about 500-1000, diethy! ether of polypropylene glycol
having a molecular weight of about 1000-1500, etc.) or mono- and polycarboxylic esters thereof, for
example, the acetic acid esters, mixed C3-Cg fatty acid esters, or the Ci30x0 acid diester of tetraethylene
glycol.

10



havi ng*a nol ecul ar wei ght of about 1000- 1500, etc.) or nono- and
pol ycarboxylic esters thereof, for exanple, the acetic acid esters, m xed
[err] fatty acid esters, or the [ergpl@id £7igh di ester of tetraethyl ene

gl ycol . 10 EP 0 290 457 Bl Another suitable class of snythetic

| ubricating oils that can be used conprises the esters of dicarboxylic
acids (e.g., Apdtehalitalde elassobf snythelisi ivtiricating pild, thaitdoye usesicaompiiises e ipelers ofadidabapic
succi ni ¢ atsiddde.9.npitesiie agid | syceinic adida jatkyl suainic apidsctifepyl puscinic agislsampleic geidl. (uzelaic
fumaric acid: s‘é’&"“p?c@ sbpeic agif. fuspagip éc"écﬁdtﬂ'cc?F'He'F‘°'°'ﬁti‘F'6ﬁ'l“@’ dedlagic a&'F’k ky! malPEhi C
aci ds, al k%’ ta"f?ﬁt"d?ﬁ'%""a‘l‘ffda S‘Ctat"tsh 3 Vwewfaﬁ‘%?'ﬁ @tgy %‘tV' a'F‘é‘e'hBW' Ieot %j dodpgyt y |
al COhOI ?I % t Ialc I n lyco e gly éol SR pyl ecg et é fnoe

gl yCOl %75 d'fls(t) Pg;e[atelﬂﬁ od |Wg|’ adl E:ﬂ gd}a car:th '2 elx acate t:\ye'
I
gégggafz O Me': ﬁ dfest stl‘noleh f lﬁlagm? E pl x sB o?m é’ réacti 353‘ ﬁt ﬁof%ebac:c acid

di i Sodeqyl agg, ,«'gltu@efméjs%ﬁtb{ tac d'ibS m&o@ér&ﬂﬁ% acids and

sebarat e, Is 2n& hhydi RMEK sy fastteetsen gt éoﬂ feducyuoasaopandld’éﬁtaeryma &z&;mla@mmon
ester for nR¥ryth@aicéie.ng one nol e of sebacic acid with two nol es of

t et r aet hyl engilighyeanb ol dich ¥OthepdiRikyiQfpoiar@t, PyilaNexan® ipblysyisxg-sikahe toeandislicate 10
Est er s usdiilsilcoragise \andtiiee tusetul Glass ofasyatheticniaridgates (ely) Ieiranthyl csilitate rMetfasoprapyCliftate,
nonocar Boxytra-(e-ethgihekgl)sticade, pettay(®msthglmexyfisiicyte teted-(pdersbutyptienglsiliciteo hexyi(4rmethyl-2-
gl ycol, t reenexyirjitonandy pipimthylsiearsapatyfmethyiahenylisildkanesn etad rGhen syrthlic lubricating oils
tri pent aerigaudeiliodd ssters ©f pigisphorussortigininggacisis| (&9 sUE@SYéthsﬂélepépyﬂlnhyﬁphate diethy!
pol yaryl - 93}96?’9’81’4@652 5Ph°UF acidh |elearPplveie erahyrkelyansang e diked silicate oils
conpri se anot’?féft"eils' o and rgestined foilsy yﬂleh@’(“f“t'! of %F‘P@a‘ﬁi ‘é‘% ’?"“‘""E %‘ttY’%téft L of

icat® FEetpe) t8 pe §ISF'PS<?5 greingovs g be od ois aro
et o 5 ni éﬂ'e gra ’]ngt' ufcgrv %ér

t et ru4 au ) ni[ ﬁ%; éexample
e }ﬁfﬁf e f,;?f R
pol y(meth Lrﬁé 9K e c.). er syn et1c ubr| cating orls

i ncl udeyl i quh m&ﬁ&ﬁrée S Qh@%h@ﬁéﬁﬁedcaﬂte%eﬂf 8y Advb Blerd Rortlbr trebtbd f’ &8 Y%k more
phosphat e, pulificktoN tshébs tahnﬁretsadne or fbrs pRperti@SMEly én SlRERMA ARG 8/ KRowdTth those
etc.), polslids ih thelaRelichhRY dirahidxRatSiond Bidorida® distillafon, Hlaroaédt.n@dydrs&a‘ck.mﬁdc.mase
rerefined eRirdcon, RirdtiBe perbéldtion, atc. or synthetic (as well as mxtures of two or
nore of 20 aRyrefidbd bilkameegbtdided bl Procysees shike toahaad ubsarte bistalh aitedalls) agphod s edinéd)
the presenils iwhict rtaveo heenUsiieadyi osed imisbiSicar Such hesfined il iareealsodkrodn tas yredlaioe ar
nat ur al orrerggaatsed biscand oitancere widitibrailt procasted dy terbmiques digected tp temeat ofspént adelifives
exanpl e, end pikbreakdevin ppdguets.ned directly fromretorting operations, a

pet r ol eum oi Mosbipreferablyeitheliof used Ihgreip iomrpettolenn doriveld ait: Cpipgidentyn theorastesteaffedts of the
obt ai ned dJRfwe P 'SF’F‘?S‘rhe%ft'? %‘P'&ﬂdl"t li’eé’a'P‘l"bﬁefﬁ? Igss and used WI t hout further -

t r eat mefit r\/\t/or e 6 "‘° ?? ;;‘d%r‘;ﬁt%@; m'i’ﬁcf';!&er':fg’s%b';t he
UB: Ie]]: : QSSI 6? gf s a ln r at F 4 % r@f ?Jrg’rgg a treated

p ricgn f% L= Iacemen n OI cha es (:] melg? GDO ou may crankcase
purlflcatllrp rtg L"r

sol vent e eRA% E llu Wdﬁi themlét c%m ifly sg es%rq mm% sQ as the

aci d\et " bags &&atreaﬁa loﬂ)@ brd b tlup 33 thQ emeeﬁmatcaéohgam %La by B@J.re s/ aé)b,tea.te%te
obt ai ned kydgieocesses simlar to those used to obtain refined oils applied

to refined 3ftheQithiSantbi GhyHcuE uklieenin dhd BTon LS @Sk I16) 96.8% \bly GiRightSsi Qe Edipedition.ed
oi | s are reidvabhynabolt 88% tb @SdubHIVE By Bdight. s aleRDAT(Iubdabtsipibeftiat @4tioay RKiditives are
addi t i omalidcludgr io tesbed dmpuite The dispsesantdis peeibely disdussaie vaivertenthstiired an0lob% toves
and oi | brealktowaightppreferably 8.1%Nb 38% py erbight abthe/ contpsitioni | used herein is a

pet r ol eum defhevdiesebjubricatingi eampdsivons yiilizeh dergin cane aeeforablyf eubstantigly frére ol leed. Gien,
met al s us @minumer n igrasy fasmnThe) agsener pidhetipremientipngd ghotsis| i desiBerl becausq they-apfwsart

of soot r@eiseer PRYEEIhcH "me?t've%?s‘t@"%mﬁ% ebike e "teaf‘@ AreFeRce £ weah mefaj§eduring

| ubri cafit ang;é. 's‘ttgé! a‘@?‘é’f"ﬂ‘ed‘s @Falt%&l%%’l‘:%ﬂfa’g? i h h‘?é “g%gegﬂ“vg%%‘;ﬁgﬁ'y

| ubri cant ,
an initia' S0 ‘?1?°(5°>5‘t' e acb%sn%‘tdftpg CAaY W“%

ed"\ e
using a tr°%a'£:,%“'o't ,°' “ ,’°2 £§ c 801 rtepbamcssa RS tymg, fwt dic

conmpoungd mRYmahod b E‘c pabie'ol n@(
oi | wher el hofo RBhal ,&emete sioﬁ a,waet%a,e aba%ﬁmﬁn ot ﬁtj' Egn&@ssgéébtd.ats
the 40 netygl ) over that nor mal found in the oil hi s manner, dl esel

crankcase cont ai ning twenty to tvventy five
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liters*of untreated oil is brought up to the correct netallic conpound

| evel by adding as little as one |liter .of additive. The lubricant oil is
typically utilized in the inventi ercadgo4s¥®io 99. 5% by wei ght of the
conposition, preferably about 80%to about 99% by weight. The diluent oils
(Iubrlcantsé present as various additives are 45 included in the above
anount s adyeiesef smpedimant. Yladigse) lubrigantsjused psesding g "l?(ﬂ‘ﬁ?éﬂl"é’ﬁ'l“P‘i/""fﬁ‘i°P?‘2éH at
0.05%t 0 ‘%‘;6%"5\?" b Hleutra? ré:,z:gf albqh%e ﬁartﬁ_%e{absa![ t,/gt bx %ﬂ ganicta mpound. Such
conposi t Ibahccl):@q@ng?ﬁl rg%?f':y crgrE? éﬁgg a|;|d 8?:??':0' sr%:h? eln !e or mo{fr%s%here F?P%d e
prefer le y é | m and b n ar réf rred a ali gﬁﬁ Ié; alts con thin rr]ryxture {){n
The abseq&gop:ﬁv prg ? esl re ecau H %1

metal's, or fiRiGhd v ssfb. ,;395 uw f of rhée,earapghg LRinGh arnta@n em'aﬁhs eaﬁhe
presence nQfial Waieh |sr§E§t§ fcidht ol Mathrantd th@- §t‘o§ps osntlih 518 lsal DA arddStHbaskE salts

I ndi cat eoftail brPékcsobthe YWiRAhe dahth Rl &ng.l ne. Thus, wear netals are desirably
not = Nl udethelamodnt biithé bikahiY eaft® mblRRSE inbiadealin 1Bé &e§eedmau§ i @nel pRdsbrit ivbritiby a1f

t he “hal Yikaly @ |variva toli@ dswidks @fgel anddRbfBICimowatan bélieadiedetdrainetesCone BRilbdas theaitng
undesi r abthe sad atibavas dnhexiaot @rupmémental detdrgens ToxX atlaunt Gfntha alkalihe/ 8drth rvdtdl @dit can
resul t i wiiesal lubdoentel tthedinventivn snay aenyifroinratoyd DN abue 5% ok mofeaprefesbly % tb dteatly
base nuniweightef the ldempdisiberel | ubricant is typically between 0 and 25,

pr ef er’abl TX Betorgsent invendiprjalgocontsmpigtagthe geandf ofhersadditivesinethe flipgel lukricans cermpesitionse

| ubri cant'™€ E%H?r"éesdﬁc'%PtsP%‘t%ﬁW ogal @AY pé@"? G%\ﬁ'f"(?"'dﬁﬂfﬁd °’6’(9F‘Pd’-’es€}159 agqeﬁSd
bui | d- up SeERgSRrioni 'H'&Qr %@g'évdp% PPig)sdopressaplsy colops 'H

resi stan égch aéldu owr\J nerally
e S e S %ﬁ%?c:asﬁéqt}; ”59 b %?%*E% v
at |east af the ear 'R met P

eno? f\‘I Id e LJ wi tl
casieontraap gge{m Sla 4= Lﬂfamﬁgo A0S 0505A % Biftod
referred aﬁdaat@%yé\éé‘ar&%&ﬁh 3§ Bitor ﬁ&&&&e%énc GosHnd B6 uﬂ&&%ﬂérpas%m}%&ﬁﬁdgﬂy
be at | easichierosonsyibibsifde 2Gibudi RASUIAY, Julf&zé%ﬁr’nﬂhyl ralstascn RicUstidd Giiftrized® BRYISHeno!,
sal i cydk als@fufdod Mip¥itsHosndl RIS terpéne; phos&aémrusa hydRG&ESRE \6§BnaB heltadction Bratiué t he
pr ef er r eds apHosdhone siake with Kideating .or Mathf! SleephesphoritOesBrsAciiding Priipally@fhydrodar-t WO
Oor nore obn dfdagiydakatdni phesphisdstshchnat dithudyl plauspHite, diletll phbdphitss allcySohakyl ptivsphite,
usef ul casnti)ephaelitphedphir dipasty! cpheiih ephpsphite; afidesyd | thgspbiten tdistearyb phasphdte.n timethy!
al kal i ne nepirthyihphpsphitd. olaili 4edentylphgnuigthosphitel palypeapylereo(motecriiar aeightc500 ) pubstitvted ipbe-
gr oup e p e phesphitendiisprutys substituled rbany! argphitiandial dfiiqsarbarhatas, sushesikire diertidithieens of
the al kaP?’ﬁ‘ée eand t bavivra t heplylghanylogithiogagbamate; e Jlhistal Phesphgmsiithivates| susle 26 zainch
et al saF'FY"l'Q'?E’Wl?B@H“qW'“E"I’?éﬂ dnedieqtyliphappnpredifioate, @P“%"h%'(hﬁ?‘ﬂg'@ﬁlf“ Rhagpaeredihigatey| so

may be vE& (Rgyipbps °6’€“'T'°3P‘? gnd the,ginq el pl A P"S?ﬂ? '°l9§ﬁ‘§15‘ dﬁ‘ 88}' fhy reaction
determ n&fbf@;ﬁ p°§' F‘f_dg ai‘jj g'ﬂ °'?I betur ﬂf A el aﬁaj ary or
Suppl Ste mentione a r?m? ss g?n -Ifél?al n in {)Q{orsdasgsel

| ubri can F nwea ch la os horo lthloat &pléﬁ %z §th 99 VL % s
e e O

i nventi Ofbn@LﬁQreC&SBeﬁﬁP Bﬁ&uﬁé‘asé é‘ordh%é‘r‘noﬂ us%dgl%(noﬁdﬂ'tﬁé %€ Sseb ol BRMPIeCSHRL 8 of
[ ubr i caNkLBABROAdIVERN Sy VESRuHRbISH RU@hdcdy Shith QLIRS 66 NpubRNsRNEIbRIAY,
addi Meohuynes?)as anti-oxi dants, extrene pressure agents,

COr r 0Si on- iBx&hpdest bfNasefal) AGr Spompﬂbﬁreqﬁﬂits’lhredﬁpﬁﬁ&wﬂitéb; palgaéomlatest adiyaciyinitgs;
agents, edutiensétioa mraages bshalcpardiiowWaes adavmatid cdmpeendsatingt cabaylita pelgmgenadal | y
t 0 t hoseteglolymprzchf idialkyifyparates, wirfy! éstars1ofl faltyi aviyls cind gkl vinitathersa Row . poithdapeessants

ant i - oxi deef for the purpeRet of\tkiglinvantion, techsiquésiprr thelr rrenatationtrad Hier kseg riedleprribesn B t he
ani ne t yliowingch SeRateR¥: al kyl ated 20 aryl amine. Preferably, the t-butyl

hi ndered phenolics are not enployed in the present invention. |If used, the
hi nder ed phenolic should be enployed with a second anti-oxidant. EXtrene
pressure agents and corrosion- and oxidation-inhibiting agents are
exenpl?fled by chlorinated aliphatic hydrocarbons such as chlorinated wax;
organi c sul fides and pol ysul fi des such as benzyl disulfide,

bi s(chl orobenzyl )di sul fide, dibutyl tetrasulfide, sulfurized nethyl ester
of oleic acid, sulfurized al kyl phenol, 25 sulfurized di pentene, and

sul furg zed terpene; phosphosul furized hydrocarbons such as the reaction
product of a phosphorus sulfide with turpentine.or nethyl ol eate;
phosphorus esters including principally dihydrocar- bon and trihydrocarbon
phosphi tes such as di butyl phosphite, diheptyl phosphite, dicyclohexyl
phosphite, . .
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pentyl ‘phenyl phosphite, dipentyl phenyl phosphite, tridecyl phosphite,

di stearyl phosphite, dinethyl naphthyl phosphite, ol eyl 4-pentyl phenyl
phosphi te, pol ypropyl ene (nol ecul an P"@.b?lm +30) - substituted phe- 30 nyl
phosphite, diisobutyl-substituted r')Eheny osphite; metal thiocarbanates,
such as zinc dioctyldithiocar- bamate and bari um heptyl phenyl

di t hi ocarbamate; ‘G oup |1 tps i T as zinc

di cycl ohexyl phosphor odi t hi p itb’g'lENH g? ﬁv n @H%Pﬁxﬁu i oate, barium

di (heptyl phenyl) - phosphor o;i|2t3ﬁ?@11t 9, cadmi ufn di nonyl phosphor odi t hi oate, and
the zinc salt of a phosphof @#%F8o| c acid pfoduced by the reaction of
phosphorfus pent asul fi de wi | #88R%8qli nol ar n{ xture of isopropyl al cohol and
n- hexyl al cohol. 35 Mapy88%.922ne above- npnti oned auxi)iary extrene
pressure agents and corros| &12638dht F8H i nh| BPYET627ai¥8 serve as antiwear
agents. Zinc dial kyl phosphorzts "1 JJi pate conppunds are a Il known exanpl e.
Pour p0| nt depressants are %’7 i cul arly upeful type of} additive often

i ncPuted in the Iubricati ng:%h 'ﬁsdes J"Q ”lg;,{agl“glméghe use of such pour

poi nt depressants in oil-bes conmpositlaons +aprove-low t enperature
pr opert| es of oil-based conpositions is well knovvn in the art. See, for
exanp 9@"@0*&5‘? agepnt§I9re sathio ragHsP of Rrevent ‘b?m('l"av’“ of $12plp dea- ’oi!defa'FE"“fQéﬁr?éﬂsts

Smi t h (Lsez' °d§9 H"F‘E’gs 60°'9 l‘}b‘r°f>;§eﬁ§ t%dd"%!‘aé\?%‘l kv °°;@ﬁs’F; °5“j °"‘°§< Qmﬁ PRey, Cggrol
useful po blacom y improve gca i gj&%g q‘&i Ptl Xs iti eli? v
p0| yacr yl am \éer fu c ﬁ&%r%gft ngl' Bﬂes(g cons ant w c s %\F br a teg‘“gbeé ur i mé:lrsr%q‘s‘t ¢
compounds; g YT (CATAN MT ﬁ o fﬁ gaf

vi nyl eSt oﬁol 3%£ co ne- ?E Q&':IS
45 usef € ,fo%prﬁ ,srgdg,pgspg% ,en |s I nven |on tec ni ques or T1e| r

prepacation 45O irfverhSi® Hill 86 Rurtfls LhderdaRd by 8 cbitRerk il P Rfflowihg exempiaY iHithSire S0
55 12 Bhterdded %ﬁ&?elﬁaxeﬂﬁﬁrﬁmthe invbAdWR:N\DRIR embodiments! ctHdbinveibie will, b%&zpﬁm to

2, 015, 748 tflgsb Sibiled 1helarBiidm £ebasidaraiBd ofdtollowinRel f f February 27,1940
2,666, 746 2,721,877 10 2,721,878 3,250, 715

W man EXOMPLED, 1966 Anti-foam agents are used to reduce or prevent the
formation of stable foam Typical anti-foam agents include silicones or
organi ¢ pol yhﬁi\"\sfpf"}\dﬁlﬁdﬂ‘i‘hﬁmtCm#‘@mpe@ﬁmifﬁﬂ%ns are described in "Foam
Control Agents", by Henry T. Kerner (Noyes Data Corporation, 1976), pages
125- 1623 Vi sc b5| ty i nprovers are CORMPORENTS | ncI uded at 5% to 155%my i ght
of the conpos UII Trlc vseostty—t+nptovers—ftmetromr—to—rrarnt |%ge’gtu or

| ess const ant as the lubricant tenperature is incregs Exanpl es

of viscosity ssﬁZ)s' {i elktpégedrbggz%neatﬁona?étyr ene-i soprene copollygers: | mal ei c
anhydride styyf g ners, I'n copol yners such as

et hyl en®- prop zﬁE%aIE%P " spﬁ}éﬁft ﬂ@ac%t adi ene copol ymers a,kl 3.48
honopol ynmers 3ugilwess dét é{.,%ﬂ Tene. e present invention wll }bg 4t?ur1 her
under st ood by| &iiesna shtdgamt | on of the follow ng exanpl es whi ch}argget nf ended
to be purely examgigaity of the invention. O her enbodi nents of |t sl nyention
w |l be appar pManganedsas aesulidrialol e dialkylbio@behidne hivarifian a@0igs eer al i orppaf [ t he
foll b-wi Ng. EXANWBzEnd molecular weight between 300 and 380 reported as manganese metal

The product of Exampls | gave a Mack T-7 test result slope of 0.018 between 100 and 150 hours of
operation. A passing slope value under the current Mack T-7 test is 0.04 or less. The same formulation
45 without the manganese gave a test value of 0.16.

50
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A. fuI ly fornul ated | ubricant conposition is prepared containing: 30
oi |

COVPONENTS
92.45 Viscosity | nprover

PARTS M ner al

EP 0 290 457 Bt

0. 68 Basi ¢ Magnesi um al kyl at ed benzene sul fonate

0. 77 Di spersant

3.48 Zi nexasrtenof al kyl at ed phosphor odi t hi oi ¢ aci ds

1.43 Anti-wear detergent :

1. 11 Sili cof&ullpfemiulatesdyhricant composmon is prepared containing:’

0. 001 Anti oxi dant

0. 08 MAnganesg as its sulfonate bbgﬁodgmiskyl at ed benzene ha\|i pgrT®N |aver age
al kyl 50 ppn —380—ang—388—+¢port ed
as nmanganese n&@g{s %n roduct of Exanple | gave a Mack T-7 |t rgsul t

sl ope of 0.01B 150 of operation. A pagsi sllope
valiue: gynder th ;?est'unl\/%g’%pﬂb‘?"zfmsu“m%eo 04 or |ess. The dqang.fofmul ation
45 wet hout th z ggg@ ,a‘g?gﬁos o%‘d’uﬁﬁ %ye of 0.16. 50 55 13 143EP 0 290
457 Bl EXAMPL AJu-w ate ri cant conposition ifs {pfyepqred
cont ai ni ng: PARTS M negoal |oi |

92. 45 Vi scosi xntiomnpver 0.08

0. 68 Basic ma@ahm akidey hyattcride, RN ZaiidRy IRl {nbddiBcheate) as manganese | 40 ppm

0.77 10 DI Sper sarnt

3.48 Zinc Sﬁ"lst t§r atu VJ Qkﬂgtg( prgépgh&g %%IM?&)QQ&M%%&&:S passing. The test slope value
1.43 Ant 'm M@Qi;se ﬁlg ganese is 016

1.11 Silicone ant | -f oam

0. 001 Antgxamcamt

0. 08\15 — — —Manganese oxi de, hydroxi de, and carboxyl ate (neodecanoate)

as nanganes®iully ¥fhuppniubhicant dompositloRlsipispargdudtaminyBck T- 7 sl ope test

result of

0.035 where 0.04 is passing. The test sl ope val ue in the absence of the

nmangangse is 0.16. 20 I:)\/-\IVHLtéEMHB@Eﬁ?él ty—formu aERTrs gbri cant
conposition is prepargd—containing
COVPONENTS Mineral il PARTS M neral oil 92.45
92.45 Viscosity | nproveYiscosity mprover 0. ds ®i8si ¢ Magnesi um
al kyl at ed benzene sul foﬁaoﬂcé"'ag"es@mﬂ"y'ﬁe%B%‘F%‘aﬁt"h"ate 0.77
3.48 3 D'sp"'sa’“ inc salts al kyl at dd $18osphor odi t hi oi ¢
aci ds 1.43 Anti-wedr @ ﬁ?ﬁ’('ated ph°s'°h°'°d't o bl :ﬁ 1. 11 Silicone
anti-foam -wear dotergelf o1 Ant i oxi dant ’
0.08 35 Silicone anfi¥M 't as a napt henat d 0.001 50
: Antioxidant P 0.08
ppm 35 Cobalt as a napthenate 50 ppm
The cobalt containing formulation gives a Mack T-7 test slope vaiue of 0.068 and shows an improve-
ment of greater than 50% over the formulations not containing cobalt. The viscosity increase in the lubricant
is 58% greater over the interval of 100 to 150 hours in the absence of cobalit.
1 T
7 exampLE v
A fully formulated diesel lubricant composition is prepared containing:
* COMPONENTS PARTS
Mineral oil 92.45
Viscosity Improver 0.68
Basic Magnesium alkylated benzene sulfonate 0.77
§0 Dispersant 3.48
Zinc salts of alkylated phosphorodithioic acids 1.43
Anti-wear detergent 1.1
Silicone anti-foam 0.001
Antioxidant 0.08
55 Titanium (as titanium) in the form of titanium isopropoxide organic adduct 50 ppm

The Mack T-7 test results on the titanium compound shows a slope value of 0.026. The viscosity

increase over the base line is 182% when titanium is not employed.
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The cobalt containing formulation gives a Mack T-7 test slope val ue of

0. 068 and shows an inprove- nment of greater than 50% over the fornmul ations
not containing cobalt. The viscositEp 029045781 in the lubricant is 58%
greater over the interval of 100 to 150 hours in the absence of cobalt.
EXAMPLE IV A ful I\)/ formul ated di esel |ubricant conposition is prepared
cont ai ni ng&* _ COVPONENTS

PARTS M neral 92. 45
Vi scosi t y I np rlg' orrmulated fubricant tomposition is prepared containing: 0. 68 Basi c
Magnesi ym al kyl at ed benzene sulfaonate 0.77 so

Di sper sant COMPONENTS PARTS 3.48 Zinc
salts of al kyl ated phosphQgtefLf N 01 ¢ acr ds 92 .45 1.43 Anti-wear
det er gent Viscosity Improver oksll Silicone
anti-foam Basic Magnesium alkylated benzene sulfonate | 079. 01 Anti oxi dant
0.08 5510 Titan| wigpéreamt t i t ani um) in the forn]oba4si tlani um

[ sob‘ropom de organi ¢ adflusk saisbOalgyped phespidedeithicle atidsept 1M@sUyl t s on t he
titani um conmpound shows| @ntiegpdetargdntiec of 0. 026. The yi 3ddbsifty i ncrease over
t he base line is 182% whé&ilicanetaetiioarmm i s not enpl oyed. | 14001 {[EP 0 290 467 Bl
EXAVMPLE V A fully fornu| &pésdidentibr i cant conposition ip BPpgred contai ni ng:

COVPONENTS PARTS M neral oil

92. 45 Vi scosirkiy exafiBlb QkiREs manganese salicylate at 450 ppm mangdhe$8 Basi ¢ Magnesi um
al kyl at ed benzene sul fonate 0.77 to Di sper sant
3.48 Zinc cahiss of al kyl at ed phosphorodithioic acids 1.43 Anti-wear
det er gent 1.11 Silicone anti-foam

0. 001 Anot | BX Vs of an oil-soluble or oil-dispersible metallic compound. @i®relrp tﬁﬁhh\gtale;sasqﬁc@d from
util hzes rrangzms@estaﬁmuay Febelb angk miniges hprevfnianigtardingssoot @iiaiediscoy rale indnease offa an
oi | -sol ubl e riggnt in @ digppb proing| lubrigptingysteR P&ﬁﬁiﬁﬁ?ﬂ@“m@r wherpin e matalfiggonpgund is
sel ect ed froRieFRIhEFATeL at 30 RPaHP GPR PRELYS detlubserat: m xt ures thereof, for
retardi gg soot reI ated Vi sc05|t rate I ncrease ricant di esel
enai e 1utf| U ey g iy ol e b bl Bk h # pson
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| ubricating Y%.S&ePs) @e |
t he | ub¥a can%‘e Use accor |ng to el t her eu clalms 1 and 2 whereln t he
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ppmto 500 ppgm &f3sb Pem btk iusak. 4. Use according to any preceding claim
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6. Use according to any preceding claim wherein the lubricant is substantially free of lead.

7. Use according to any preceding claim wherein the metallic compound is a sulfonate, carboxylate,
phosphonate, salicylate, phenate or naphthenate.

8. Use according to claim 7 wherein the carboxylate is derived from a fatty acid having from 6 to 30
carbon atoms per carboxyl group.

9. Use according fo any preceding claim wherein the lubricant additionally contains viscosity improver at
5% to 15% by weight of the lubricant.

10. Use according to any preceding claim wherein the lubricant further contains a dispersant.
11. Use according to claim 10 wherein the dispersant is selected from phosphorus-containing olefin

polymers, amine dispersants, Mannich dispersants and alkali metal and alkaline earth metal salts of
carboxylic acids and organic phosphorous acids.

50

12. Use according to either of claims 10 and 11 wherein the dispersant is present at 0.05% to 20% by the
55 weight of the lubricant.

13. Use according to any preceding claim wherein the lubricant also contains a zinc compound.
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det er gent 1.11 Silicone anti-foam :

0. 001 An€Rkims dant 0.08 15 This exanpl e
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0i | - sol ubl &serof AN oilisolubler & Bil-disnesibig etellie repwelnd Wieeaineithe mete!: jveseigctedsfrom
sel-ected f H‘Ii'ﬁﬁ‘ﬁ'?ﬁ??gﬁﬁ’é%,“’_?ﬁ“taaﬁ minrescibeyents forAtardinp 8eql reladed: yisspsity fate inggpase of a
retardi ng 86720t BRSfesH spginglyjcping syst Pﬁ‘f%‘?,@zig‘é byid-ug. wheesin e metalic,compgyndds |
engi ne | ubrpfeé?;{'(‘f“%@mgg?ﬁt BP PO PBM LB BUFY- up, wherein the metal lic
(Gggpgiﬂ; %Idﬁlsg %E%ES%LAP éga aaii@%lénbtﬁé u%ﬁ%'aﬂﬁ%g%\‘gr%gg ?no%l%?rgjkrgsaténéQ%ﬁésg\{b‘flﬁi%}aipBrese%ﬁ 2.
| ubricati ns VI SCOSI t }?%I c {hs fprr' e'se__rcf%l at from 75%to 99.5% by wei ght of
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metal | ic comeak BsinG idtabdt36 pp RISDPPA ofibe Gulbriéant. 30 present as the netal
at 30 pmto 500 ppmof the lubricant. 4. Use according to any preceding

cl ai m wher eksé a¢ddRiingab ahy précaiMGTaRin hhérsin B atallic Enpblitd ispieddnt a the medd A $30
350 ppm of ppheo 358lppmca e lubticant)se according to any precedi ng cl ai m wherein
the lubricant has a total base nunber of fromO to 25. ‘6. Use according to
any pgecediUsgacchrdinartodng pesicedingisirh whereic thetlubricantidls Stteial basel nupbéroptrorn P td Bad. 7.
Use according to any preceding claimwherein the netallic conpound is a
sul f onat®, Vehnaserdipg i asy prpgeding claip yhgspin Higtlubricanhis sybstantially f“?ﬂ?éﬁg‘?e or
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froma f"at luﬁe éh‘aoff'WQatVij‘?é Py %CIP"B’ gl@arem the metallic compound is a sulfonate, carboxylate,

" phosp ate,

onate, salicy phenate or naphthenate.

8. Use according to claim 7 wherein the carboxylate is derived from a fatty acid having from 6 to 30
carbon atoms per carboxy! group.

8. Use according to any preceding claim wherein the lubricant additionally contains viscosity improver. at
5% to 15% by weight of the lubricant.

10. Use according to any preceding clai'm wherein the lubricant further contains a dispersant.
11. Use according to claim 10 wherein the dispersant is selected from phosphorus-containing olefin

polymers, amine dispersants, Mannich dispersants and alkali metal and alkaline earth metal salts of
carboxylic acids and organic phosphorous acids. :

50

12. Use according to either of claims 10 and 11 wherein the dispersant is present at 0.05% to 20% by the
s5 weight of the fubricant.

13. Use according to any preceding claim wherein the lubricant also contains a zinc compound.
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45 Revendications

1. Utilisation d'un composé métalliqgue soluble dans T'huile ou dispersible dans I'huile, dans laquselle le

métal est choisi parmi le manganése, le titane, le cobalt et des mélanges de ceux-ci afin de retarder

. l'accroissement du taux de viscosité, dli & la suie, d'un lubrifiant dans un systéme de lubrification de

50 moteur Diessl, sujet & la production de suie, le composé métallique étant présent, sous forme de métal,
A raison de 30 ppm & 500 ppm dans le lubrifiant.

2. Utilisation selon la revendication 1, dans laguelle le lubrifiant comporte une huile de viscosité lubrifiante,
qui est présente & raison de 75 % 2 99,5 % en poids de lubrifiant.
§5
3. Utilisation sslon I'une. quelcongue des revendications 1 et 2, dans laquslle le composé métallique
contient du mangangse qui est présent, en tant que métal, a raison de 30 ppm 2 500 ppm dans le
lubrifiant.
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