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TI TLE Ni trogen-contai ning D spersanl as an Ashl ess TBN
Booster for Lubricants BACKGROUND COF THE | NVENTI ON

WO O®0117T76The present invention relates to | ubrPCEHES2007/062631

conpositions particularly for internal conbustion

engi nes. The |ubricant contains a nitrogen-containing

di spersant or TBN booster which provides a significant
anmount of the basicity of the conposition. [0002J

Proj ected gl obal engine em TB@S standards for the
period up to 201 0 and beyo | require significant
changéwgemcohlgifiog Misiriongs of Achbnkd&deBopstsy for Lubricants
i ncludi ng_cr ankqgekeid SURNGS orepy ¥ 1NN BiGsel

en nes There I's, Tor 1nstance, an enphasis on
1§i ngllsi PEes@ntt HVENGRm e lakest lor bigtietm lopP POy particularly

phﬂsi@ﬂ%}hhﬂsemﬁ&@stﬁ)l}i' én’»’gﬁﬁé@ ashe (4srTddnPc8ithins m\i\t‘?&gﬁkcontmmng

relfheeaoen T PYChPustay BrtgaRstss Wit A aOe MR phlg busicity

r eflthetdoarpdsitidnne anount of netallic detergent, which
hﬁ)\fﬁ)zgﬁgq’lx e%ged;@{)%d e\{llgﬂ%a%ﬁl%go% s&%h‘lt d@lfﬁﬁle%ceﬁ'%ldcup to 2010

neut bayed mglifugaeire §m111§0®ﬁr¢110®8¢%ﬁll yhcr aportlanenst of crankcase
Us@s, Wrlc i @xd F‘c@ﬂﬂ@ag’é lojdr Ry 1éaQS/e&1Yt?| &esmﬁf%lxéseduﬂ%% is, for

detergent |evels may | eopardi ze o] 003
illﬁ@nﬁayalbeﬂ@a&aéﬁd% WBYVidH 8HS WD shevitip '&%{I 1%13%0“ in sulfur,

Npideho fuEBMd AST%@aaS@&S THf DL§EL, Plﬂlewa'\ftﬁ‘ ahal lbafrag evieSs have
o deli.ver TBN w

LR et o epait by SRRl it TR ep B ap i ecessi-

(fataiorrepad tiomem) theeahsyntwhii mhtaﬂls;c dﬁttcegmza, phothl eamewhen used to
baAZ, e%%squ‘%ﬁeugﬁﬂ%’%&ﬂ?c a?éi'q yﬂ%e a‘aﬁﬁgﬁ produets. This

|nven ors have |scovered on 0
s@t@@dléwgqiq1w@géns d@ﬁ&lwlmlhgm@pgp@w &xntss woh @mm@én@ﬂ drain

Icawmhlat w&%m@é&%c@é o¥nd 19V §H{Jy%®pilewem19§&hor us,
| ow ash fornu atj ons can boost

| 1OP8P] of Q ﬁi fg Ubr]ryl RapttehithBui " HE TR S M&‘wsww&er (IBN,

fsfiesiﬂvcmr{amﬂ)m fltht Wi orTlhmclquem_mla_ e%as%@m?ﬁ IrTerv@mdug adding ash
uor olyner sea at |1 nl ty. .

(nfrEERLL R PRP-sPRTEne il 4 arnul dRigrogigpon (uoro-

nuﬂymc@tmmg;aﬁpahaSwﬁﬁgenenﬂﬂhy what bpae tiicagar bympounds are

ﬁ?ﬁeas qnlgl 1%5(941' ﬁnel‘?{oré %@5 nﬁkco%%?“t {1’1 eQ@dlﬂSﬁ of certain

ese include passenger car engl nes, engl nes,
rishaciRed A BREIN-NGRIAELE, dwat%ﬁﬁatw hdoascaéhgfpn@@latlons especially

th sy alre | AN@hb o‘r&é/ %@ E@H O BR$ ojlaREME NGNS T ah WBbQGhe TBN
QA gr asol : ani ¢ fuels such as
PE hgq Shg Lubﬁvapto ‘?‘BB%EP%HGI uoropolymer seal compatibility or in

some cases even improving fluoropolymer seal compatibility.

[0004] The lubricants of the present invention are useful for lubricating
apparatus generally, but particularly for use as engine oils for internal combus-
tion engines. These include passenger car engines, small engines, marine diesel
engines, stationary gas engines, two-cycle and four-cycle engines, and engines
fueled with gasoline, diesel fuel, organic fuels such as alcohol and hydrocarbon-
alcohol mixtures, natural gas, and hydrogen, and sump-lubricated and fuel-
lubricated engines. It is particularly suited for lubricating heavy duty diesel
engines such as the type found in trucks. Tt is also suited for heavy duty diesel

engines which are equipped with exhaust gas recirculation systems. Such
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m xtures, natural gas, and hydrogen, and
sunp-l ubricated and fuel lubricated engines. It is

w@anriicararly suited for |ubricating heavy dutBCHUS201/062631

engi nes such as the type found in trucks. It is also
suited for heavy duty diesel engines which are
equi pped w th exhaust gas recircul ati on systens.
Syyﬁﬂ@yjﬁnmbﬂm)éedbén L&Eﬁltsi tr(b efitos teﬁvitlﬁmﬁeﬁhaltemissions from such
envi.r onngl such € ines. A ,tne ol
CBIP%@&SU éléOgl lC CO 156 UGP%G{S IetCthl é ﬁ%d%ﬁ e)éladSLlSF%crlSouiéﬁqu the
t begiengirndifderend scﬁdteﬁrtemtursmond steraetedrescand ¢ indeeasetl lower
Vi §6asi e
é(ﬁﬁ gvn%iyncgél%y @ E%C%R e@%'fho%@?(}flt h gtg s%csﬁ%@@ﬁﬁqubucatmg
| ey ifeatsialy mulses]‘@fﬂb\yclﬁﬂéﬁ@i NesCosK i IBFEcaps.nf-gal less than 12

Vinge ot %6S't)n§tr 838t l&lcgﬂ}g drees. t Dadyell npmicé Sﬁ@h (Blﬁt)may also
at a soo I.nes

I n esel en
a?%f@%ﬁ%ﬂﬁl%ﬁééogﬁl‘aﬁ%r"?l”‘Gé‘g‘F ﬁ’@%‘k%’fts BLica 1&9%%%%&31# o the
Chibsbids ﬁﬁm hepadhed gc@eit he lubhcicantitf horh TBa ExhBust often

5%$“m51 fgquﬁnt%d M thhigl mn&y | evel s are often
desira neut rallza i on of such aci ds.

SUMWARY QF THE | Nt : i nvention
O@Y)"S'ges Thel x@@éﬁ‘%ﬂ@eﬂ@ﬂpg%\tlﬂ&naClgm?éhﬁ' QR i@ cOhbrising

rlcatl g. viscosity; "and (b) at |east one
n(@ﬁ wepHl oo by maﬁpggvlm}tﬁ ved (B @br?@sﬂ myicanon- -metal-containing

nidd’l@@@"b&lﬂfﬁs@h@|ar1gt1Gg&ﬂ@élﬁ@ml1g1@¥/s|1)6@aﬂt h«@\tlﬂ% ab@sa théénnum-
é { g@ g ai d. conposi tion HEVIW% ﬁﬁt ql g

BoR st At iy SAEPE LB Al e B AR B B ST Célagst and a
8!;05&1 bakenembeadbf hebkatt SSGQ/WGJéxemhet teat @ OBasehnumtoebasef number

; .
g 2R BTs bRl b Mo A TEh R SR D! 20
n®OR6H f dihel mbenteet fw@hfaimlpmd@ﬁ nialﬂe&mb@thl@ncgwg; ge internal

CQyrpy I g
'Ubr .‘53‘8?93“?%%?F“&”@ﬂ\ﬁ,@?;lgn8 :Csﬂr@tetngrﬁlept?g 6L lubrican.

nO0RGL f dihei HyicaUphguither searidedripatsthed itey gtpraping the seal
Qflﬁhh}ﬂ&lbﬁ)lhﬂy Sropaiihd oM cwﬁﬂp@nu@amﬁbﬁe&n@ns@s 4n ofl of lubricating

g e o8 Tt e es@nt HERNE ENGOLHERE FRPgman 15
baslen tgaibese afimbesst tekatha@0)0, comprissigng: |nclud|ng

W 1 i nltm?ﬁlldgwe@\g{lﬂﬁ Qi 5‘:‘1?[?}%0?5 tlo‘?&a&ﬁtl(gneaﬁtlc% one non-metal-
non- met'al corit ai ni n

lve conpri si ng
rionEa iens- &tk e, mowrtﬁuuysper@ﬁﬁgerhwﬂﬁ@u@g fitwalrsamab@ﬂng a total

Qﬁﬂp%ﬁngglgfml%@§®090 wherein said engi ne oi
conposition has |ess than 1.0% sul fated ash

total ‘BRESINIHHEPLHE U C@lgggstltlgxl as Lesg b & Q)qsgl?wted ash and
| @81l bAIYmehbther dtdtalt shise nunber of the engi ne oil

and wherein at least 30% of the total base number of the engine oil

composition is provided by said non-metal-containing additives.
DETAILED DESCRIPTION OF THE INVENTION

10008] Various preferred features and embodiments will be described below

by way of non-limiting illustration.

[0009]  The present invention thus provides a composition as described above.
The lubricant composition will contain, first, an oil of lubricating viscosity.
Such oils include natural and synthetic oils, oil derived from hydrocracking,
hydrogenation, and hydrofinishing, unrefined, refined and re-refined oils and

mixtures thereof.
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conposition is provided by said non-netal -contai ni ng
addi ti ves. DETAI LED DESCRI PTI ON OF THE | NVENTI ON

WO 0®08177%ar i ous preferred features and enbodi NnREIL/ES207/062631

be descri bed bel ow by way of non-limting

illustration. [0009] The present invention thus

provi des a conposition as descri bed above. The

| [lll]‘liO(}antUﬁmfﬁmeéioﬁ lisame Whdsk oboaihed direétiy tom amaairhl of synthetic

t|n VIS OSIt C ncl u
ﬁe%egelo P/S\Nl t (éle}zvlst\lilllelattlfoeﬁ ﬁullﬁerdar%lgrecél@l%n edtment Refined

hyd$egeﬂanhom3Uanmnhﬁdwbﬁﬁ$shn@tﬂwwﬂwwﬁm@dnfh@hmnewuedlnone
aBFj nru?re UI Redi Qi Et%Pﬁqg 1 ch et %\Er o }{rggértlg]s Purification

Unr efi ne S are ose t al ned rom.a
nb‘awaalluebrdrgylﬁt%t ig %@uﬁléedlgbﬁé? (e f%ﬁtﬂﬁoww@apﬂwsmnddry

I atshh@aoﬁ la&tdkﬂfbiéél ek fri @GRl ﬂm thoﬂaf)ﬂ’eﬂlatmﬁﬁﬁﬁ nedied | Be-refined

siml to the un refi oils e c
o TR dpo Ry s RO RE SRoH S BN FCE D Sepy proc
tessbmsnml/iel omehose Dpgdetprodpen tricéaed Rulsi i atfieanare additionally
n i ude, . Vv .
e FERRR N RCElngBiel®, Rl 3N0rsBRY SR ee iR oit brear-
e&Qwacwwbww;filtratlon percol ation and the |ike.

Reyonigf | ne}‘@ﬁtgf'all %I]@ru%eﬁl $P nm‘{@tlﬁsmvgﬁdnaé f[ﬁﬁj]c‘aﬁts mc lude animal
reprocessed , and are obtain by proc

Wﬁ | deetable HHééeﬁse‘&PSE% bt léwh Of éf mﬂéﬁ’dalombéwaHag Fhlseqyich as

an@uactﬁantol lamalbolily apt Q@ﬁ&%ﬁdebﬁédtcﬁ}(‘abm @oesd thiheadl @édbriicting oils
ves and

I oi | eak - .d .
b et BT et B RS Ry tres and oils
i@uenﬁuvmnkmbkomﬂnmﬁoumwﬂudwthmwnﬁl oils, vegetable
O[:0|0§2§e' y’nt &l‘rﬁ%t R dl%LLT! J{l% ol‘rf‘s a %c’fulmqg(?rlﬁi:luldgqwd‘f‘gédtrf?%] oils

e eumoll s an vent -"tr
o&ucmsmq Yléaftléfdj mdmﬁmnommru@étq plgnsold . pplybheylencs, polypro-

p@r 18 dsl rﬁl@pyleﬁ‘ﬁmgﬁﬂbﬁc Qfopm})ﬁ%ilqu{(ﬁf/({y RdenBaPHIMaN L & tenes),

PEs and ol | erived from al e or xtur

tﬁfé?@o?mco%@i?]“ SPRHEST Bersgbr Ay bﬁ‘gzeé‘FFs(e&r qdserhpuzenes,
anttadl (sl biche elasd rd@mryhlmmeméss dsyzletiaghpoll ybeiicanesd,; adtyphenyls

t ol d fi 2. 0. I tyl e P
I8 PO e SRRy IRebEsBue PRI SR RBpsgipnenst cthers
poldy 1Kyl diek chipbyny!l poiliid¢s aod ethesigriypdivgs, hnaldge emdshomologs
3;[1%%%%%?&1&%%% al kyl - benzenes (e.g.

enzenes, tetradecyl benzenes, dinonyl benzenes,
d0OE3f et @h%e%ﬂﬂ)dﬁeh@@ﬁ aldye ofslippdnyiaiq esigrs of phosphorus-
bﬂoﬂﬁﬁﬂbﬁ'gsamﬂ@r@Eerﬂ/&:ﬁesyﬁbkﬂ}ﬁt{&d tH@EMP%B&’;Mﬁ\Xe and the diethyl
alﬁg(gtgd di p ether 9 al kyl at ed %ﬂﬁlﬂE¥ Svntl

g KRR Sty a8 TR BGs ARG Y B Syntheti
tdir enfy be ]ﬁbdlﬁdﬂdebytlheﬂ&@fﬂopsch (i.c., gas-to-liquid) reactions and
typically may be hydroisomerised Fischer-Tropsch hydrocarbons or waxes.
[0014] Oils of lubricating viscosity may also be defined as specificd in the
American Petroleum Institute (API) Base Oil Interchangeability Guidelines.
The five base oil groups are as follows: Group I (sulfur content >0.03 wt %,
and/or <90 wt % saturates, viscosity index 80-120); Group II (sulfur content
<0.03 wt %, and >90 wt % saturates, viscosity index 80-120); Group HI (sulfur
content <0.03 wt %, and >90 wt % saturates, viscosity index >120); Group 1V
(all polyalphaolefins (PAQOs)); and Group V (all others not included in Groups I,
1L, 111, or IV). The oil of lubricating viscosity comprises an API Group I, Group
11, Group I, Group 1V, Group V oil and mixtures thereof. Often the oil of

o}
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[0013] Other synthetic lubricating oils include liquid
esters of phosphoruscontaining acids (e.g., tricrcsyl

Wpbw3ipkiare, trioctyl phosphate, and the di et hyPCEES®N7/062631

of decane phosphonic acid), and pol yneric

tetrahydrofurans. Synthetic oils may be produced by

Fi scher-Tropsch (i.e., gas-to-liquid) reactions and

tyxmjma\hihag ViBgoshe ihwdrAoPs oner Seﬁrd%lipsldh@ﬁmﬂ_p' Ops Ghoup IV oil and
Ynlx qur Per?g’oforflﬁwgmg%x el% \ge 0]11 Of L%%lcgtlllgl\lé%%glf%y %8ften an API

Vi SCOosI Fned“as '
AI‘EBDUI@éanGFIEtprJdJ eump b piltoutoe x(usPy )168;@900111 certain embodiments,
I gt gnggabi lity CGuidelines. The five base oi

QC% %Bargﬁas follows; Goup | gsulfur content >0.03
\/\AO(%S]and}}(}fr lubggaiing o3ldatthe Al 100|\x§1‘l;1dgqlpy liyrf@axprise the major
8AmbaA) of Hcottnpdsitis! Thiis ﬁQﬁﬂleﬁBrnﬁ@l it 1e%6t A b¥X0cight of

O Sl S 03h 1525 052y Pl e an serna
viise asitogdimnaiexowel20)the Grasept ieqadbh cpolpyraligbaol afdinse con-
g«‘g\&%)stg 3|.l? %{%ﬁoﬁﬁ“&l (yan(l?{))xp ?Ql_ SJ/ c%g?g ﬁt??@‘gt opl to 50% or to
vEgosy tveigunpr R ded Ofa(mbﬁmmghtoapd Ithc @Gheu pommonmt@uksscrlbcd in

| bloat & RUR bMowShRUR oMo Richa i fi- Ui es thereof. ften
t Re ol l oflubrlcatln Vi scosit |s an APl G oup I,

dQQ}S 11,1 Bﬂ)éwf&tlcm@)@auﬁop\)w sgnlaclmdﬁtqu]@gst one non-metal

t b@fteding &&dlawaw Nel-yheldeoai: ﬁm@% a'dk—ihfvleclﬂhy 6950 be refelred to as
Vi SCos, often an AP

t
ot STen i e TRe Gl dPPic Ry dt PATHRS AT HEHPS 5 when
Grudyigetbd lto ahk .cop@Dbh} ofhaSITdbrid cati n@llohcﬂdltlmeit e referred to as

' ‘E]yo%n%cpp (,\Mﬂl di nﬂ%r qFlltl é{?e%"@rdo?{%‘u&ﬂ?lnﬁ'& 001 gﬁtuﬂ)t h%SEIJ%}IWdHt

b@,mmsgh@n ofh ﬂﬂweec@@wecé,u of oruTssudAt asw@emml gonpaigng gdditive

t @il 98}5‘11119“ 8§e591a89 %Be Asx@D valt SIHRR hivBaHPAdiuFRR N or in a
however , pr esent |nvent|on can provide an additiv

COHcaiieatd P A 1T REGITAERAE bp s gomgtien 1T this

al$ap§>@n§ Go8R% I Bk nethoioh® Yoo tlidJotZ@P/mﬁte}ich\@dlcghlbecoﬂ{e &sociated
descri

and the otp one ed
\ﬁlté?é%P IP nbeé%laciqmcﬂ]é 11gvvmtg1r:18 el?S}S’SY i BIIL]E 18rs>}tu assocutlon is not
i intmead ed.nefgB@1G3 1Th@itly uldt the anltlitcenpogidsiion asi 4 hoans@al con-
| EliHgGq wleeaﬁi ud e Elgéhl”Etxé" moPNt ?’ﬂcﬂl}/%egﬂq%t Ly mé%‘al con-

non- net a?ﬁcon alnlng a trve may a SO e referred
d8inang Ay Hlrels nadeg WL odigiceompongnis. t Vi cwmrlyeuabtwmalmng

pIcekiee camyrised fatigdg@nbomhmins uhipgehaf ot orglh eboostel h avmg a
condi ti ons qf ASTM D 874. 6$ addltlves is %efer

G807 i€ odier dBhtaPrihgsssP P Houss et EBERR btes. that is
rmitl@d)utCtdiltcBnltcnt oiltthet iswamiveandnatl nﬂﬂ@§d1ﬂ) of at ldast 80 or alterna-
ABGTPRLESG) PO ERLPF o aSh Bl PR Bl VR Bfheggont s «
rmpeunpraidm (hslaellsubr iheanpoorfidafion number (by a modified ASTM D 94
procedure) of the precursor hydrocarbyl-substituted succinic anhydride may be
100 to 140.

[0017] These materials may be alternatively referred to as dispersants or as
TBN boosters. This is because the material will formally have the structure of a
dispersant, that is, a polar, nitrogen-containing “head” and a non-polar, hydro-
carbonaceous “tail.” In order to most effectively function as a dispersant, that
is, to aid in dispersing products of combustion or other contaminants within a

lubricant, it will normally be desirable to properly determine and balance the
4
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concentrate, and certain of the other materials may b
e netal containing. | f this happens, sone o f the

woreiahi1izoms from the other material may beconePCT/US2007/062631

associated with the non-netal containing material.

However, such in-situ association is not intended to
negate the identity of the additive in question as a
n@ﬁmﬁfﬁfaal 1 chm tea'gﬂnisrtg taedichd wad tcﬂh@s;tldxﬁek@d\ﬂﬁ\%f Vlﬁ t'hs pxesent
nor e non- net on._tainin

kRl fi GABRTE ohabents TR el it B Bl groviee
adgiimiuve dopaprinses Thatnist tloyenay aloabaileggidspemsait toprovide
TEN;PoAst 8?1 1&??’%89119 fgﬂ{lﬁlﬂdtlgﬁ%lqu{@g as( @bwyt%ta basc number,

expr essed on a neat em ca asl s,

WASHAGt Dt RO hbrbclpintatetigds may @@Wéﬁtbﬁo@@ml?ed thén, as TBN

pB@@sQ&ts) A?[fl s@éh hRastal PeqhteAlb&IdNBe ticv@lad Rt 1|netfﬂ§tscopc of this
100, e.q. g to 145. In a relate nanne{ i f e high
dF%Jﬁ@P%%mto 1eaPIEHTE | YRR T gaREes higin 10 e high TBN
s&mpeuﬁnﬁambonimyﬂbemkﬁhyo@ nndified ASTM D 94

b (ggll%:ﬂ:’lge%neh (ﬁ’h B%I\Prn?l(l:%%enlﬁant%mﬂ%fdﬁ31 e6 y%%}'ﬁ.ﬁ@ttésg%c a suc-
nwmenu@lshnny&bnetHMIesnmtlvemWﬂmedanmwdu@.a§ a hydrocarbyl-

dét?’o%ﬁﬁﬁ@@ts%cfﬁl Caélﬂ-lr)a\k&o%heg 3;{5] k31 én%alpl%?e?usguéﬁﬁimide dis-

material wl orrra have stracture
dPEpersaie, verhayel iﬂm%(“pl@l e, "urﬁuq r@@eﬁalttofﬂlmu'lﬂtwgl and have a
" paady oanrdediesrpaliak.inflvdneaapkenaceous "tail. " Tn

order to nost eff@ctively functipn as a di spersant,
that is, to aid iln dispersing pr ducte of conbustion
or other cdﬁf ﬁﬁﬁants wthin a }l%ant it will
normal Iy be d S|raﬁtﬁgtpﬂgrg©equ det er mi ne and
bal ance t henatjure /and chain |engths o f the head and
tail portionsCHHdwever, in the fresent invention, the
materials in quesgtion need not mays be designed to
provi de optinum di spersancy is, they may
dEEFiGneF PR rmrmqifgpcpécquow oPébddaroelpoérgﬂueabf é. WYtsebutyleﬂe
A%%bgnggggmomu(mae heef a@oBPNo dro3 - s@meuﬂunﬁere a kylene
erials
GRBtbT e e Han e @Q { aPafbonyucd i Ry ey joag ommon

ateiviedt #noeccacbobefimchikdedl wetlhiim: hipentseapea ebltamiise, and a
C\QIH%O\ES{&y 8? #‘iﬂﬁﬁ%& ﬁ%@ﬁ%n HE:W‘%JH fn%ﬂ:he@ﬁ% Bi:)gsf @re%gﬁl% the simple

her ei di spersant
uhtide sﬁttwdue[@mel] afpee, hinghi dTBNanv 4 gedt eondesi Antgluaternary

ddlﬁtﬂ@ﬁﬁfi‘tmsaﬂ@y Shéb‘f’mﬁﬁd@ cﬁé{fe‘?éaﬂ'ténapee nftirs PRNISABEscribBatin U.S.
Is the condensati g

HRAIFTE db bt Sib St 2o k§d8)suc§.uﬁ enﬁaﬁlh@larm@éamw%mn ester link-

p@ﬁybab&y}ﬁnﬁ@ﬂhmab Succi ni m de dlspcrsants are very

kno mul a
AR L VAl s CREafoat MGt R n SRR bR hich bases.
t‘Mpiscakd ynaterials which are formed by the condensation of a higher molecular
weight, alkyl substituted phenol, an alkylene polyamine, and an aldehyde such

as formaldchyde. Such matcrials may have the general structure

oH OH

' X CHZ-NH-(RZNH)X—RZNHCHZ—”/\
L L4

R1 R1
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where each Rl is independently an al kyl group,
frequently a pol yi sobutyl ene group with a nol ecul ar

waweioght77od 300- 5000 or 500-5000, and R are al kpUBT£2007/062631

groups, commonly ethylene (C2H4) groups. Such

nol ecul es are comonly derived fromreaction of an

al kenyl acylating agent wwth a polyam ne, and a w de
vainiceidyn ©f viatiskageso betsaanthchiekd) wadmdt éts@ibetlsn more detail in

he sinple imde structure shown
a?fos ]bdte]ﬁld %‘gﬁéga variety of anmides and quaternary

ahiRi] um Qdler shitrSgeciaitaingdes diigperastmisclade pohmesrfaildispersant

dﬁéﬁﬁ]k@?d“}hn pf§e E c?ﬂhﬁ ﬁ/‘d%’b rlé'c?l?bé’s%q g Pﬁ]mzl s 83%ich contain

mat’eri a al so ‘contain ester es or
e§t1&g6ﬂm@@f’}]6ﬁ1@| pql91 fll}@@l]}g]*»h%(n@t h@?albmﬁ)@sgﬁcy characteristics to
nmer}qg%h-epont ai ning di spersant is Manni ch bases. These

ter al s whi ch e forne e condensati on
e iSSP e B DO R T Bhafpp Pl variety
anfaxlglsmlsenexmoﬂ]g/amgmemoanabaarthaiud@hy(dium@cmhotamd1azoles carbon
<§je 98) dS lﬁet%%%%ercaal X Wac%\éeh Hmcg Q)% &Jbstl uted suc-
el nciudi n Yot 8

r UC ur
an@uamghyj@g@as; tm:td]]@m qmp\gies,ebardn p(pmpp@)dspaménphosphorus com-

@L%AGSS Iﬂe":fel enEQsOg%]n]ng%ﬁEh ﬂje 1%%QI&QQE@III{IWQ Patent 4,654,403,

(Bcr sants i ncl mer i c di.spersant additives,
Rl ar elfyehiehal Bl ‘HVSB@E&?‘HGHU‘E)%§E§@61|§6PS{ PRt Uil fhen it is

CORbiMinfide 'ii@ﬂ)@i’lsaﬁpnﬁ%l vRGPQI@D rhtiner Eﬂﬂﬁdrlthé/n 16:1. Thatis,

B3y er e Qs S h S Soe Birsgaeh S e fgpicularty those
r edcigeontymt lissoyated vatlyanisetie co)fr iagéntsnctimmrigr thasearbonyl
aér%uﬁrigghetd %p%%l%l%? Slﬂ 'ﬁﬁ{ ﬁa@bo}cxlﬂlog% e}ﬁi% $%:1 (f@erprﬂ or 1.7:1 to
drsuffi %

des, ones, car boxyl 1 ¢ aci ds
h%drb@aﬂbnﬁlﬁﬂbstltuted succi ni ¢ anhydrldes nltriles

e Bjﬂes,Tmﬁﬁno@%ppmbqﬁmea@%Hh@%ﬁb@hﬁﬁld% meﬂ@smy be a
efer ences detail i such treatnent are liste

gﬁlﬂ(eae 6\51’41 &Ggllﬂk[%glzgﬂdgﬁrﬁ‘éowpblﬁl Fesnght of 300 to 1500 or 500 to
nliO’(DgelﬂreCQﬂjd&bﬂth Siulﬁslﬂﬁffﬁwa,nmor@ﬁfet | gualyacdypidrena Ipb]ybutcne

Isft%ag é}r%%fhg;[mfaga ihdl _e[lﬁ]éﬁpt of s{L%ér é1¥) @ggtg @ugc Z!h(R) 90 1000,
14(BJ ni 8Pagen! atons 70A mtlnévedlaszp@rosamlcaplar tiecghtardiss. In certain
téh‘?@(?dlme;lfSOQEQ nz?ttlﬁ @(ﬁﬁ‘a?\ilﬁﬂt gd Wsltulr'x:t ﬁﬁg%{ﬂn@%no&l a%lqge less

fun for eac ony gro p sper sant
Siien ghpat N3ODIacatiE agorpfcPeidbydrosarbyl sebspitpentje.gr, 1.07011.2 or

tpoR e 111k Qhabowls. 1. 8: 1. [0023J The hydrocar byl

SHiRA] ool o0, (he shegt mde O sporsant bt s,
AHt4i0inkS0Wpersam00 Ar@ or more poly(alkyleneamine)s may be used, and
these may comprise one or more poly(ethyleneamine)s having 2 to 5 or 3 to 5
ethylene units and 3 to 6 or 4 to 6 nitrogens. Such materials include tricthylene-
tetramine (TETA), tetraethylenepentamine (TEPA), and pentaethylenehexamine
(PEHA). Such materials are typically commercially available as mixtures of
various isomers containing a range number of ethylene units and nitrogen atoms,
as well as a variety of isomeric structures, including various cyclic structures.
The poly(alkyleneamine) may likewise comprise relatively higher molecular
weight amines known in the industry as ethylene amine still bottoms.

[0025]  The high TBN nitrogen-containing dispersant may also be a post-

treated dispersant, as described above. Post-treated dispersants are obtained by
6
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1500. The hydrocar byl substituent, noreover, may
conpri ses a pol ybutene substituent. Suitable chain

wo 2oagtiig7ef such substituents include 300 to 1BOOUS200062631

to 800, and 450 to 700 number average nol ecul ar wei ght
units. In certain enbodi nents, the nitrogen-containing
di spersant may contain on average |ess than about 1.3
S N@&itlrhiu(lhghQLtpo&anﬁﬁltchﬁﬁlrgQﬁ@febyﬂm stisd tdayent suck .ag uledlt Qourea,

t)‘iﬁr]bé)él 1S ulilg}& 6&5{88}/#%56%888% ﬁlgaqgﬁgcl,ﬁcbq% lixéﬂfoczurgon substituted

nmmmgenadnﬁaklm ngtrdies paosales, b@oe ammpmes, or phosphorus com-
pgloMrg@é l‘fy)!e gﬁgl:y ) éld@%f?‘ﬁs qﬁ{?&j aréardgsctr %ﬁemn@l)é foﬁlowmg U.S.

rrse on nor e eneam ne

SPGFGHBS t &280d0Ry | A2 gﬁt %ﬁ’d)‘@ t563.8 34 3563396&2 3,649,659,

NBL400R13S - 3,55‘9'83@5‘@957934?), ' jﬂ,@b@ld@zt i Gy Cneletr am M. In
ent am ne

(TETA), tetraethyl ene

pé?fﬁ%fetm%{a@ﬁeséathﬁ ﬁ*éspp(ﬁtféﬂms aé&bﬁ@%ﬁtﬁ@m% fs k gertain embodi-

t yinesad 1|eym¢chTfEif¢)I0&bd ih eheaidratel @lig®rainkiun s @@f0.5 to 3 percent
ous cont ran e nu of ethyl ene

ri N €
RS SPT R P MaR. LA TR, Doy o
i Ui ¢ Bte acounes| thadighdiliBgN \matm@msccnymlning dispersant in the

StIRLH! &inpd sh@ofoH é’clg]ﬁi IE)éhl%Bg?ﬁg f)na?% d, F]J%ew Isle/o by weight of

conprise relative ar ~wel

k v RRppst e, mdhéttcr ;7‘%a§r eshipl nectaftiirie &ser 1.6 b@t% s .or 1 to

[ 9922 abaat hbgh 1TBMAint EAS8Mintnt, Qh@l h BN @ (SN - OB Yaining
al so be a g}ggttreat ed di spersant, escrl ed above.

POSPES A &Y P PEPER SETsd! ?‘é"‘éﬁtlé?‘ﬁéa PEYYEadtiP ROt he 3 TBN,
nmt t Ggerjz-i:mﬁm\ammhgutdi ey, Samlte wmlbloﬁmmeagent such as

t hllgur&iat on a{1 ghe qlll 'I"E]qle’mt en é’odl%mm(% d?(r]}%?’smt the

rboLyllc acl focarbon: subs
ahtlbyldamtd@mpmtwn Inas addpoxiatigsontzan can;uc@npmmd:b spagsant having

ph%@bf’h‘t‘i% &folgbspﬁlléﬂ%ougi(%nplf@f Yls&ﬁltc@rl' }allstoqf4tl rUrs‘lbout 1.3:1.

kind are described in the fol ovmng U. S. nts
3I'bpd By p! sae ngilgggsan{g gy 7tvpirs! lyj)u5le§_%tlg\ggthat of the high TBN

gmg%cgs%%; cg 1%&3@1@?%@ & 13:6%113182804 35475{1)@53(201 30579isH®@persant
n ce
SHBOAPRERt ShHEr i apBrEant ShETC G ol ey S supRtuent

car t.dito efpbodibarent & stben@ngunps.ofn beran Gmbdd’l&lcnts this addi-

bt%rﬂxh%gspglsséﬁ? ns@g:t af‘ § gd%%m%ryl gtﬂ?ﬁq{tgcn?f ot %ﬁ;@f’% apé(raoc molecu-

ag%exgnogaqteatﬁ@ﬂ@ﬁmmw &f0 m;almxgﬁ%OﬁgNtmts for mstmco 2000 to

rESIOrOOQIeQb&QniﬁJOm ng o%&%ﬁ&%ﬂi an 4&31‘?11(51{%@rs'u€@1mmldc dls%ursant
05|t|on|n certajn enbod 1% to

Bg}amegﬁ% SRy 8 é%lﬂltqdoﬁor 8% blgh %Bﬂ\é dgRETanG, @b%f (for

%n@ﬂo Oitdnta® Be WoreB 610 perhYed avitl dn@ 3PotherabaReuhentioned
2% certai n enbodi nents, the high TBN

S%Sen contai ni ng di spersant nay be present in an
a[ﬁﬁzl&]t sUihtsabilddittamapr oxccthemidd ali§peosanl (o SispBMants) may be

present, 1f desired, in an amount of up to 6% by weight of the composition, for
instance, 0.3% to 6.0% or 1 to 5% or 2 to 4% or about 3.6%. The amount of the
additional succinimide dispersant(s) may be present, in certain embodiments, in
amounts that are roughly similar to the amounts of the high TBN dispersant, In
some embodiments the additional dispersant(s) will contribute less TBN to the
finished lubricant than does the high TBN dispersant..

[0029] The total amount of the non-metal-containing additives will be an

amount suitable to impart or provide at least 30% of the entire TBN to the
7
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or 1.5 to 2.5 TBN, or about 2 TBN, to the conposition.
[0027] In addition to the high TBN nitrogen-containing

waelt®petsant, the |ubricant conposition may addp@T/osab1/§62631

contain a siiccinimde dispersant having a NNCO ratio

of less than about 1.5: 1, for instance 1. 1 : 1 to

1.4: 1 or about 1.3: 1. The TBN of such a di spersant
V\/icblnpfoymoﬁhahh(}’ iheect@sserhhalimehat3fo b0 &i gbrelBN 30 to 50%, or

5 870 i few B 1o, PRAVEGRPE k5 Re dVafhgd by mew

1c4ntcmmﬁg Qudduoais uch grsoiprs epenp hydr;mcgnbyl The TBN of the entire
Sl}‘t%ﬁdaﬁl't‘?&tngoﬁ{loﬂ' SﬁOLErg b% 431 ec@{ 8 @hﬁU} ely 63 §L{8q'3nt%r(‘9 to 11.

i ments, i'$ addi
d.l%{msantoﬁa@/ ﬂtfewmww@w Besat ByR! BB gt UgFto or below 0.5

ge‘%m @)’}B{v@&ﬁ 3 L @pUo loas %/»m ghto of3 gy @aler ot han, akaitar 0 %.
00 to ut” 3000

nits, 1ns ance 00
B0 %gmﬁmswﬂ% ﬁ‘é:rlo?’”& '@efsso 4K/ Ladfi &bﬁap%gg} or 0.1%.
SGBI%I pcbsmlﬁe SdluSdB:EDSa[inh[rayn bée susbgicaintdmbl ythadnvention may be
gﬁﬂpﬂt OﬁI \‘Yloll%lé 1116%%995 d 81 918 PﬂdllLlElCELdllW Phocegge% O]J” prcpmmg

ora
t hewabtite n’fédtm@aemcladnmgeb? mt[mzajmﬂrmnswaﬂdwmSatmal Excluding

Smec(‘ﬁlhwnmoﬂet% 0%91% At 6@&10%%@1@10%@?&}%1%@&’1&@% sulfur content

presen eS|re I N an anount
weights G0 ppre @ dmisest PPORPIF Grlcssnef aHe@plmoal%S% @léoﬁ%pm 50

0 )p]ll BO pp¥e, 215 p%m‘i 026%% o@bpyﬁm%lﬁ%s T\‘Vﬁeﬁi@@l{m fr@fn fhBe&iiluent
|t|o al d;ucm spe sané% b(gree 4 b

i Hl de Al ot Hﬁn‘t%‘thtr? dRpGRTEOLHAR 1%% BifgFisgd by up to

SBO bam, sacH feuno6r spraf ot metmcﬂ(gh 30BNod2Gpppmant . 1 n

nmb t] ]
Cgﬂﬁrlfbuggeih egléc ﬂ&)%ﬂ?h ha?rlla ot %pq%[iﬁgt%tggcﬁo)tnt t of up to 0.12
dpescutiey Wight. TBNidioshérsartup tof @0&@}’Vt%eoltlm td 0. Qﬁr@m@tOSS or

of) okNer NoPr iMetBhiteflodl Bhdga s E]BM%?r Mésl br 880 %3111 50 ppm, or
ampunt suitable to I npart_ or provide | east

t hé PgRt P¥ @Sﬁ“Bl‘llﬂtCG“ﬁWe@B%‘BﬂGP rwllo%mwwsteantrﬁonl 1 ppm or
em‘m pemN@IEosp A of Qoﬁqz nQlor ANEMAtiOEly300T & 5@%wagm3&rt:@n

Th
ol SRR Ry ot vee el nsBEtheB s Rrgr BHd BF s
d@t&ﬁlgehtess theinel . TBN %f siudheaseetfuial & bubess claamt 0.8 wt % or 0.5 wt %

%Scyh p%@]fﬁﬂou 10%%1]%11%&1%8%% n§s ?Ileototagf dsﬁ cgﬂ‘centglsSO ﬁ Qvt % or

e conp

t%@a\m Sutgph @rwbgﬂnpéﬁﬂ wp ot olngrertgdl @wb@d@lqyé& Bersh (mpay be pro-

V‘ﬁﬁg@w}/ doﬁbrrgélﬁ’s 590@109mé’(@rfaléJE’oﬁtﬁ’mglg:gca%mﬁf oplnggx%sugn metal or
1% or near 0 % oms enbodi nents ma

| by @ Qﬂqmsgl%ﬁ’ulll nyytalg, @rlbm/gl @hg}g%ct Sltg:Yll% gyén or potassium

perssihbt Gre@ul eetaf, subpbtber infetilbeocosmpisiatibnthefeofnes certain
i nventi

TR T TR Sk gD ey e B o PorbiP &b hrld1®

[0033] The lubricant compositions of the present invention may further
comprisc additional additives which may be conventionally used in formulating
lubricating compositions. Thus they may contain one or more of viscosity
modifiers, friction modifiers, detergents, antioxidants, anti-wear agents, corro-
sion inhibitors, anti-rust agents, seal-swell agents, anti-foam agents, pour point
depressants, extreme pressure agents, fluidity modifiers, and copper passivators.
[0034] Viscosity modifiers generally are polymeric materials characterized
as being hydrocarbon-based polymers generally having number average molecu-

lar weights between 25,000 and 500,000, e.g., between 50,000 and 200,000.
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many of the additives including the nitrogen
contai ni ng di spersants. Excluding the diluent oil, the

W@uwposi’té on of the invention nmay have a | owerPGUU$2007/062631

content such as 700 ppmor |ess, or 600 ppmor |ess,

or 300 ppmor less, or 100 ppm 50 ppm 30 ppm 25 ppm

, 20 ppmor 15 ppmor less. Wien sulfur fromthe

dijpect ollydiaitnel polethert hanskd fused conteodsigf idee improvers.

%@Z%mpé%somﬁ u 10111%0()”}9111%%858% %%)é)lljymels éjggtwop B 3%%1191191811615 of
Ohen (shee. gorﬁads@a QiﬁﬁmSn@lUdmtgahotlphb)élphk@ﬁus dudnml@mdl olefins,

OleHPh trﬁag k;ezsﬂgfg(ﬁ?rgl B%n\eﬁé(ghtal'l%}%ﬁlcur)uln%gﬁc 1§ éq\ﬁf(gn}dtlc or
0

ofswlﬁéh%ﬁ*ﬁos ﬁwaﬁlesga%lﬁd@§t 2@@%@%}3&6%6@@01%?@10@61731ed by

pl@ﬂpo@&ep@mo &hyl%@e RRMH ISl @feShy lkllibvﬁl@bfcﬁzleﬁses
ment s sent,.from1

W%déd 50 @MgB?atg‘é)é%ﬁ}ﬁ CQ}fU“ ted dieLe; GRapyT ’8@16111? dnothel class
O0081smeslgylhupﬁhmentTl1c[s@@i3>2yln®‘st1&ﬂlutlh@otbﬁﬂ@@&ﬂﬁmbmdﬂagdlogen—

a{e% drqr HaaaF’@ %Pz\é %#naﬂgd ﬂom a/necgs b1¥1d % n%1%7$a19£odn tapered,

Wbld% ord Bloskwhtedpadfmetse Cheposi Ht@mne] mncdeq:lctsavmlous substituted
eE@?éﬂe@WB@ Cbnﬁkﬁtl%athleﬁéhugp{]}lﬁm% flofir Qo LN B0 RTat@n€ and may

I'n certain enbodi nents
t H@ ngeh ergaypl@él Yé‘?rt?vkéeémb‘i}hkﬁl’e{ érlﬁéf’ﬁlgn%r‘:h&ﬁrﬁ@r‘?m isoprene, and

maf3ek i @dien60NLAk firésgo c ALENH @muﬁ@afmgm%swmmﬁ@m OrThe styrene

o ea S B Farsy B bl Bt o PPt b Skl By € v an

othebylijdtaner ccn‘gtlgdtsd dignec osvbiemamiagns: B0er ﬁofSO"/«AoceKP/aﬁn 60%.
appunt C@Iolgﬁgl e, g%%g p@%cp {)? Lgtggdp%eﬁ hlen 1$§§ Qﬁg a9[ and are

bor on ' ricant
tW@lcplﬂlefsleMOg forenmene mrlbﬁemtudmmhms@f abl@w t0| @inap double
agdlidsi ves which may be conventionally used in

for nul atl ngcréro rﬁ%gg ggg%%g)ggga{%}h%%{rpggzdtqgﬁe L rl%lwdnde in

rrmdlﬁrbams:c et ﬁ‘b'@fﬂdlsa mﬁﬂi1’(09(bﬁ’c&ﬂ]ﬁeﬁcaf&ﬁtdsfdmﬁ‘?fngaGEMO‘@plymer
rust

' r ea| - [ 1 .
Qehes ™ 07 AR EMia SRR bpe BE0uRRLTI: acaitives
ext mefme mbe&skmemgmhﬁwt hbtyladis (PMBdiaf¢ ess] amngcosity modifi-
C&Qpeﬁ“ 1@?{?%‘1 MELQ ale[%%&]ﬂt}/e %%Qrsédt ﬁoﬂp%lfx'tlﬁre do[’ methacrylate

general | y are po ymer aracteri ze
bapagmBsdadag Bdrﬁelﬁats@&yww%rwgéri@amblew%mﬁhgwﬂ chain or

nﬂﬂh@{edaélﬁﬁlﬁgﬁ)ug@|c§§tldn{1 1wi1ghtashpeiiwrgn 25, 000 and
5 8 g B)g eg 800 and 200, 000. éOOSSJ 1
38Ear 8851 il STEAR: be AN Sas OYRSUBEF PP REREXS copoly-
Ilﬂﬁxnﬂk/cEKASLh Hxahplceisacirnalcydeaishorrapol ynﬁfe&lc&nﬁc incorporated into
C IS 19f  tVo .
e‘[%@ plé’(@ ™ S, S|”CP ﬂnprrrguéa[ dsg\oe mtbtoé))lﬁ Llnctll]0111g:f] 9&:0511 180d1h~
i cmtl@n nad ulo}btefli deprewhinohambgtisher ssmC_ryaalgml ecspn‘m:mamsh@ terred to as
a(lié}pé?@tﬂtgaisc%rsﬁm&@iﬁe?sl. kwlili)ﬁr}%;mih&’NWinyl pyrrolidone and N,N'-
dimethylaminoethyl methacrylate are examples of nitrogen-containing mono-
mers. Polyacrylates obtained from the polymerization or copolymerization of
one or more alkyl acrylates also are useful as viscosity modifiers. Dispersant
viscosity modifiers may also be interpolymers of ethylene and propylene which
arc grafted with an active monomer such as maleic anhydride and then derivat-
ized with an alcohol or an amine or grafted with nitrogen compounds. Suitable

amines include aromatic amines such as those disclosed in US Application
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styrene-conj ugat ed di ene copol ynmers are anot her cl ass

of viscosity nodifiers. These pol yners include

pol yners whi ch are hydrogenated or partially

hydn@@@maw@l hiowmpeky BErdspaanoht alis@sitpohodigi ckaneomund in the

étf F:]é]ﬁht.lone({ ﬂ)&)@lcavgr(})?gu;nt (ﬁr pal ymar O T%St/%"m&?h and WO

i ncl Substi t'lt e styrenes
c@ﬁpﬂ@éﬂ&ﬁldlene may contain four to six carbon atons

g@% JR/Y 'Iagtlepgc%'ti %cgoftcnpé)%%é'scg%cedts Zo%égja@f&i Wderidl Is, otherwise

ut adi ene or opr enc, |soprcnc an
1rdenat ddide e crivssd oF 68poPasdctl S opjcugiacer Yasieglesplpse. homo-

%@Iﬁéﬂus NOgost M §}V§@elﬁ§36§cﬂﬂ&teﬂf/ed B?Sﬁlﬁéf}ﬂ@oﬁf@?ﬁ Sn r&ﬁ}z’cs@%f that
%t 0 7@Vg¥ % h}ﬂ 40% to 60% ndt MI ¢
cWﬁﬁ‘ﬂbﬁf’é erech ré\’?f‘“ﬁléfx‘“b’é‘ %CG% Bg 8‘05860?10 /%‘Fbtry of the
6G?éxalThﬂs&1eqmﬁhylnenadcnam o’raelcpcr@m&nem ey cteetwhiold shavelekal. The
lr(g}?r%\/\@glseragi tghrz]i esr talrealpr(%)rale | C?ctﬁ%eh dr Oe r}ﬁlllgerldf ?tg})l@dlly an
bordganif m&]orE@mxscvbbwlmdwb’y wopohlyipecdrbpmglioxide) with a
S %iﬁ?fc@]ﬂ ug??l eJn a@(gl'eyo‘i’%hﬂg CbH} nﬁd Ry Feﬁ@ﬁ&?nﬁiuﬁnf@%ﬁ&)rlsmg

| Ca tla r eaf CS erl ylng
c@fplawméw lm/pltthorazamc)aome@l Onnma ICB , dppbiial ©lunse x yege, etc.) for

usgfiudcids i §ﬁﬁsmymrﬁmdafs\fm@gm@¢ah&Iék@éssl Bf ra;otﬂétdloiﬂs@ and a
Li kew se, Cl%vl ynct hacr

VPSEBAFE i 7 PPRL of 91688 rER ek e B B fpeal v normaly
phapes ed (ifcfcamnminbiet b £sarbbn aoiniar pthaide ambapoaes Ssdiabilingin oil.

dﬁlé %m% 1%@% k)é’Cﬁssg ]%KER T3 C(\M} n%hn ﬁééon?%ﬁg luli ?e?&a tfrn?%tgh atio. The

cmrmjom@tabmm” [@d%l]atIW@érﬁhtat@niad:qulaﬂ@uﬁto dife @etal to the equiva-

nk‘hfsogﬁﬂle%n&l@'cﬁ‘%ﬁgc BRPEEAA. S\ AORLIVEHL] &99]1%@ thnetal ratio of
al yl nmet hacr |S ersancy ropertles ar

i %‘orﬁoﬁab&@éﬂnwé HRes ﬁ‘@&]&‘&fﬂetﬂﬂ*hﬁém%?ﬂ}&ﬁ“ anﬁ%au@%t will have
hast Bﬁcd@dbﬁ%pﬂ eqfivmenisopr ofatid (SMJSI ty modi fi cation,

g@)xlé{) ;Sl‘t ngcgrcq@gaé] 6‘¥‘ﬁ§“‘ ng%% %il%glms)f; skilled in the art.
mbaticfitis efescridingytecimiguai foe, mdNkivg rhmblcpgaﬂts alfi tidfoaicanddN carbox-
r':?i%c i H?t}mén?[? ﬁﬂ&& %lnc”%tlﬁ‘sa%}{' %It*(?urgg ‘SF S%ﬁj’?‘g@lé gﬁ n‘PSrc g gf these

con

fmgmdphb‘ ol siapisi 2 ﬂdﬁloﬂ Q:l@plﬂ5y 6?@8111»0% &b (Hﬁe 20777 874;

@Q% akkyl 3 @@ﬁ}S‘s@t es 3@'58%%alr @,w@elfédzl i 33 1\, §(§1)93|3t ¥38 284 and
nmoalrti ers

fiers. V|S OSlt
I%P%‘PF%BPW%%S@ gk Hy‘i“ [ HALAN T vm"?lhmg.lvéie overbased
ghafctiat Nd}iﬂlc&l’ltﬁﬁlﬁls‘dﬁcﬁm’laﬂﬁﬂ (whiech &ayn®d eincubstituted) with

qpy'?%gcrair))%—ﬁﬁ)%tihggg pl%rrlélvastuch c%utles being linked through —CH2- or
other alkylene bridges. It is belicved that the salixarate derivatives have a
predominantly linear, rather than macrocyclic, structure, although both struc-
tures arc intended to be encompassed by the term “salixarate.” Salixarate
derivatives and methods of their preparation are described in greater detail in
U.S. patent number 6,200,936 and PCT Publication WO 01/56968. Detergents
of various any of the foregoing types may also be post-treated, e.g., by a boron
reactant as in the case of borated dispersants.

[0041] Antioxidants encompass phenolic antioxidants, which may be of the

general the formula
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with an al cohol or an amne or grafted with nitrogen
conpounds. Suitable am nes include aromatic am nes

wWaeh1Eg7¢ hose discl osed in US Applicati on2006PODESB0LG2631

Exanpl es of dispcrsant viscosity nodifiers are found
in the aforenenti oned application as well as in WO
2005/ 103093 and WO 2005/087821 . | 0039] Detergents are
of ten ovcrbascd salts. Overbased materials, otherw se
referred to as overbased or superbased salts, arc
general ly single phase, h geneous New oni an systens
characterized by a netal ¢ontent in excess of that
whi ch woul d be present f neutralization according to
the stoichionmetry of tife netal (ahd the particul ar
aci di ¢ organi c conmpoun d wth the metal. The
overbased nmaterials are prepdared by reacting an acidic
material (typically an inefganic acid or |ower
car boxylic acid, preferably car bon dioxide) with a

m xt ur.e conpr g,an acidic or, 9
8 A B RP S Pp 2PhG S SR g ROKT farGingigs and
sol wemttegen meit ab Sobt || tnaphtrha, ﬁh(elmeme] mayl tene ,bugticsupstituted
f [ teri stoi chionetric
egégggcgpé&kﬂg d@rgggégqgﬁd$s Sqlrcgrigter such as a
phenol or al cohol. The aci di Iorganic material wl|
normal |y have a suffjcige carbon atons to

[ 1 i p<oi | . The anpunt of
excess netal is co presjsed™in terns of neta
rati o. The term "net al isthe rati o of the
total equivalents of the~etal-to the equiva | ents of

the acidic organic conpound> A neutral netal salt has
a nmetal ratio of one. A salt having 4.5 tinmes as nmuch

ke PE PR TRl TR ARCORUpRY' buet BYaPRYSa Bty gy o erow

Sunc«ihglogewbaaedlanan ergsalls carteinnethbodkinowts the panepesition is occu-
I h

eh i?j A %s{cpeco {atinln?&};tr&]% Ssugﬁsa%r %‘ &&m‘&?g i qﬁﬁ&ifd%t of the

asic sa ts 0 fonic aci box y

I’éils‘dphenols phosphoni ¢ aci ds, and m xtures of any
two or nore of these inekulde U S. Patents 2,501, 731;
2,616, 905; 2,616,91 1; 6, 925; 2,777,874; 3,256,
186; 3, 384,585; 3, 365, 320,1 62 (% 3 18, 809;
3,488, 284; and 3,629 50 Fe
sal i xarate detergents, nclﬁﬁé oYer based
materi al s prepared from ylic acid (which may be
unsubstituted) with a 'ydrocarbyl SLi bstitutcd phenol,
such entities being i frREsy! t hrough - CH2- or ot her
al kyl ene, bri dges. is believed that the salixarate
d‘éP‘?R‘?H’t Ryés "‘H]é[@éo%“ tdi] SABWR RAFRY PY 21 PHOARIOMRE MR RRE -
MBECHOLYE|1DCr Btd 816k UX & 6 ahtdaugbmboidd st can be t-butyl. Such

antioxidants are described in greater detail in U.S. Patent 6,559,105.

[0042] Antioxidants also include aromatic amines, such as those of the

formula

/l\\ ¢
: e R)
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tures arc intended to be enconpassed by the term
"salixarate." Salixarate derivatives and net hods of

W@ b@n1prepar ati on are described in greater deRGi/USI0N7/062631

U S. patent nunber 6,200,936 and PCT Publication WD
01/56968. Detergents of various any of the foregoing

types may al so be post-treated, e.g., by a boron
r%@ﬁmu@ﬂmwmw%@mbwymmM@&WWWme@mhmdw
ﬁgbd s 611‘1:[ 1(1;)18 engg%ﬁyfq%é/% 'O enC adntalggl %%ﬁhscony\hmng 1 to 24 or
akkipl 2£gpoo|doclc?nca1bnn agpms.t dn 246 eorbodimont1 8 acambpon amine anti-
aBQ%ﬁgE%ﬁ %0111%11@9 dn %E?ﬂfedod%g%lﬁ glglgaeoguci‘)n%s ngmy G?tred2c11p henyl-
céﬁ]t“éﬁ Al thg T 2“6@ 33 t butyl groups, such as The para
position may al so be occupi ed by a hydrocarbyl group

or a group bridging t aromatic ri-ngs. In certain
enbodi nents the para [ jlu \ed by an
est er - cont ai ni KgHgroup als mpiCetlivan
anti oxi dant of the fo CHoCH t-al kyl

wherein R3 is a hydrocar py | group such as an al kyl
geoapisbnt ail pidhgionglaged amineandg wen@ nppyedogmmet o 8

Ofo(434 0 6a LS HAM AL ARE stqu@ll%é’(ll of@hsh&ich a@q{wﬁllo— or disul-
Such anti oxi dants are descri bed reat er

ufides papmértires, iBggongaiese pug]a! AHERBRIHAR &S ﬂr é%‘m cages having

I ncbude sarrematonts, avt I’h%ancﬁthtoa$ bhose of Mdieials which can be
eny

g?‘i}gyﬁ‘@m}& 0{1&@8 e Uﬂ%eﬁ?ggﬂmﬁ( c%ﬂégﬁgm&s ﬂ?bge pr egent invention
i matepiEndiént fagty aachydpodyesteoy, cdefiad kyd pghodpiicontade nhegof, ter-

1%%%52%% 164'8 tAngIO aﬁ’(ﬁuc@s tBel]a%lscgf kﬂ?é’t]h@& 0%&" p]%ﬁarﬂ{he some such

m ne ant oXl

conpiizsd raatieralalwlaatbédomwbhbﬂyﬁi it ri\éOSs @6417 1a%041®‘bw abe@s9.

djopagny! @m)g@d@lﬁuﬁ] heynf qu'ﬁkik &ah9le s@r\fé‘ % UhBo@badks, and thesc
dl nonyl at ed am ne an a nDnO gll?qC ated ani ne,

AR GSit 4lse Py Cilh YRTiARS ailer 1985-0iU6R |3ﬁ§m§&J€Hl %Jnts The
NMEOe f, m@ﬂytdileﬁhhh 511(!1aﬂﬁ&rcomtammmecs)nﬁ}h&mmfb inThésieating oil com-

rlrlg(g% ?lfsu > ag? ¥]¢Bar afg IneS aﬂ(gtagﬁ ‘félldg}ets 1S Elﬁl\g S[J;éa\f"a?g\l(} 4985 ,822,
Matr einptahse, vaqdhsqsahlbbleatmO oil compositions containing a mo]ybdenum
and sulfur containing composition prepared by (1) combining a polar solvent, an
acidic molybdenum compound and an oil-soluble basic nitrogen compound to
form a molybdenum-containing complex and (2) contacting the complex with
carbon disulfide to form the molybdenum and sulfur containing composition.
[0045] Typical amounts of antioxidants will, of course, depend on the
specific antioxidant and its individual effectiveness, but illustrative total
amounts can be 0.01 to 5 percent by weight or 0.15 to 4.5 percent or 0.2 to 4
percent. In certain embodiments the antioxidant can be an alkylated diphenyl
amine. In certain embodiments that or another antioxidant can be present in
amounts of 0.1 to 0.85 percent by weight.

[0046] When present in the invention, the friction modifier can be a mono-
ester of a polyol and an aliphatic carboxylic acid, often an acid containing 12 to
24 carbon atoms. The monoester of a polyol and an aliphatic carboxylic acid
may be in the form of a mixture with a sunflower oil or another natural oil,
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sul furized to formthe sulfurized organic conpositions
of the present invention include oils, fatty acids and

wegiens;77®l ef i ns and pol yol efi ns made t her eof , PCT/US2007/062631
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tcrpencs, or Diels-A der adducts. Details of nethods

of preparing sonme such sulfurized materials can be

found in U S. Pat. Nos. 3,471 ,404 and 4, 19 1, 659.

[ &0A4I nivy! ybosie peimic ol Qs wadi fe stixaeevwesas 95, or 10 to 90, or

ag .0 |dan% hes an al so serve in
i'003" Bt @ ? H%?gg 5“*%%0 ggngﬁw1mear agents. The

u$@045/ﬂ moP yilydisnurel wiedd e, f ol omdai kb hels coitholsighérongmbers of
é:oHQfl& Gyl ﬂgugé | P&lgﬂ'}]/cﬁ% 'ﬂfcoggl% As AR ét}ﬁ‘ﬁ%ﬁe ?g&t@ including

ant | oxi dan nown
for iHstancistr d@l@é@lﬁsébf@plﬁbrwewlpﬁ@ g&ﬁ/qo %ow&dv@% dhs tri- and

C%Pa@'rébﬁ@nea gWoY@dQQUéTbﬂngut%H& fdié - GRRbAd rlh@lg sorb1tol arabitol;
08|f|on are éﬁ nlng a ar SO1 4 tae-
AT BRI ‘ﬁkﬂ%?cé‘*é&) YA AT O] sBTYG}ES‘I’@ pa| gentac
Nithogen, ommﬁugd(ht Qmﬁiommeau(rmytylbndfanmﬁcomw dicylene glycol,
dﬁéngjl ¥?él eg?yc%?) H’???} soﬂqﬂ%] gﬁhar%x rﬁ%xd%i ﬁlwfiléppéc:ngg%gﬁlmo
cwfbk&h t i Shph{iE0LBPo Ty} i @taus aroent@nofheaert¢roxndade sthose acids
Wb bni@bo G U[BSﬂ], c(grSQ Q&Jon%1 Ah8s %Bﬁlcd.liﬂ‘]h sﬁm h‘?)&'hgﬁllnltlydrocqmyl
and pyng ]

IVI ectlveness rati ve
t é‘toallpséﬁﬁ@#ﬂ@g éaﬁo Bé @Il 4lgms ¢ %%P@éﬁ’tle lﬁéﬁa@?ﬁ Igrto@gV or 16

ﬁ'oslg Qarbol ARRHENIChQkidR. cAntHR ke 68Mbinalidn GEIER atids with more

di rents the ant b
PRSI o R Ao e S L M enf Bt Ths i it S5 Sabndie acid.

ankmamnﬂﬁhtmnﬂmabd,geasenﬁd;Muanmnht$eb®naamﬂ boolki@&cid.

EHO%@ t leemﬁgt&PtLiseEJ. @1‘% %?g IR tn nQytltbe the {nonoe%ters of
vention e frictio Ier can a’ monoester o
asqydml IWB’O]artdlda?llleICidﬁha(t‘/l 1¢ asyksb &gl qugh a@@m is ghtcerplanonooleate.

aR'lg tSQJE:t @1'1&'1 ﬁgoé-:ih}tog ?é‘er@ﬂh%ﬂo%&'ﬁs Jh‘ﬁc @Qs{boﬁ/%‘he&het such
of l'yol. and an alj phatic. carboxylic. acid

OHeter b‘rlsrnIBf”SaPoﬁi”%%?l&Pé e BleSRR T G B eo‘?fh‘&ﬁdt“ﬁléﬁcs such
nabtsiAls @ llylidhommy abe, I@fﬁSSBﬁg lcﬁalhhcﬁuﬂsr Igﬁyde@@ dioleate, and

difi t
R 5170 18 e SR opRp EEHY o ST ARetrb S fridag bt oo« 3
Fiﬁdryﬂitsbyl welghdef dieotlsemitali sqplesl,es dpbcatod oholo® lawite,h along with 35
élcgl%nglgl agpfduﬂh thl\d ‘P Tg{ QHRR EQJO%th H gﬂtc ’Lnd oleic

oIs e et ene g yco i ne
azmydt“éb¢ a@npﬁy]seq{eth@py@megte]%r(@py]ll@qﬁleb@pye @1@503 cu atcd basud on

' ﬂﬂ@la@ﬁia'ﬂ%oqfe‘ctedt Elh]‘ouﬁtn(‘ijf MGLZ aiﬁf)ﬁ’@éélt&'}ﬁe%hyﬁpﬁlﬁl such mixture.

9@661 0| tﬂﬁt 1thqn ng&i&&%éitnlg* ld{pcts%lé@) e d‘quéﬁgénventlon include

ny:CdyOJﬂﬁXﬁ@e fattyob ]ogjhyﬁchr Fdtol dcﬁﬂdmpﬁ:@t &ﬂ[}ytabbmﬂei salkoxylated
taeréthrl

d?gtyhy}lg%g aﬁe};?oﬁaltstquﬁntyhyq hel f 118%(11 %1eftms dit t% imidazolines,
smmbﬁn@ﬁmmpsnﬂaeswﬁmaﬂkaw1anmuuhpmhwdequhmﬁtUﬂymnnms amine

salts of alkylphosphoric acids.

[0051] When present, the friction modifier may be present on an oil free
basis at 0.01 to 20, or 0.05 to 10, or 0.1 to 5, or 0.2 to 3 or 0.5 to 2 wcight
percent of the composition.

[0052]  Friction modifiers may to some extent overlap with the category of
antiwear agents. Suitable antiwear agents include phosphoric acid esters or salt
thereof; phosphites; and phosphorus-containing carboxylic esters, ethers, and

amides or mixtures thereof. In one embodiment, the composition is substantially
13
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[0048] Aliphatic carboxylic acids which formthe
esters include those acids containing 12 to 24 carbon

W@e®ms17724ci ds cont ai ni ng strai ght chai n hydr oceehys2007/062631

groups containing 12 to 24 carbon atons are suitable

for instance, 14 to 20 or 16 to 18 carbon atonms. Such
acids can be used in conbination with acids with nore
olfreeevierhocphdon- atdos sashwetdnta@Gere @l yart dvenaciod thes canposi-

n‘?llggqi?%)pg&%a n su%g ag%ntauc.h as QOdecanOi c aci d.’ stearic

enic acid, or oleic acid. [0049] '
THe0¥dt er Bhaideltidant trhy Prissemttainny emgthlomalirmy d@hpspdhorus acid.

n@mg@ﬁ&#ﬁSﬂqﬂeﬁHﬁh1Q0|y0|S and such carboxylic acids.
One such ester is glycegol nonooleate. it is to be

under st ood that gl ycel8IOMfnooPeare>lad is the case

vwwthlar@tplﬁean@u% af&ltnafdpah@emlynhya@cmﬁyﬂm Giyad |c295ntdlmng 3 to 30
aval l apl e

R SR A S sadiPe o L B T RGP Sufiiaide (259
aendan agdqimdaroolphdmﬂlteabnn aand, Qydyloeradarbylipdlospb@odith®ic acid.

C?mq{t}h% \\H}%l {]cl"é]‘és tb 19\%(1%]%/66&8 ru(?d T{mg ngeslﬂpgl&: 46181xt§16 of a

the chem ca
n‘@ﬁh’.‘@@jﬁ@la/[ @lco 1(3;“ apdep mlmlarygg Cogolpécprc@ﬁtangt y&;@i)@ﬂuw of isopropanol

di0} ea, @t’lyﬂﬁ%i:én?ﬁﬁ)lt hag @QQHEg %C%ﬁ?@k r%ﬁdt@(ll ealea G c metal
olelc acid he anounts of nnnoes ers, descri bed

bePBREULE d0 fRrEyihst st b@é@edﬂﬂ’éﬁ Mhehdidng Al valeges dotgsgerally is
amutibuef 190, wol, 1’(’[@15@1@8&@%0@&&8@1’&(6] I’I/lﬂ(ﬂ)/mSU@{ibex, and in mcmy

05
T Pk 99" Bhu % GC TS M R TBEHARLS a8 oy e
phiospih |at1é$¢adﬁla/tctvyn]akz]|cdo amsdesklllddahtlye epo))ﬂluﬂeasqam formulation.
LI fu latI { %Ltn)éo [@é’]ﬁe%f (HEL; l/encl { heOhn i BLEYa ARG 980 borate

ISE I ns, att azo nes condensati on
prséetu clihs mrdgﬁapﬁ@lxmdycbeame@gregnl@{y the reaction of a boron compound

pﬁld/ﬁjt ll‘éé's?@ﬁe Q@lr%'%@%%lec?&'@ fi@nﬁ@ﬂ)d)@ 8dmpounds, halohydrin com-
.aci resent t he

or i
fw% PofP ﬁe'@. hyilp Cﬁﬁlyoaé Sprag;oé]\/\? BT PeEefphgigally the
ailcOh @l ihelud® m@iogdad dleHdls,atihPdrid atoc@hbls, ofih@HrZ tkkoBols or
g% Q.megh% wei ght percent of the conmposition. [0052]
'eCti bR odi fiers may to sone extent overlap with the
c&@égbryEhﬁoanbﬁm@amwa@@mbbbephuamMgthﬁbbmwaﬁﬁa@@nhwﬁboﬁc

GLH%J{ l{ﬂﬁhﬁﬂﬂggﬂﬂ Lb&ri@Gl 1@1 ePRE!, Sm@lﬂob%ﬂ#c d&befﬁgba, and tetraboric
phosp and p

Ites osp OYUS contalnlng car OX |
etidr BB & Hebaric gilca ROETS IHX i xangr kvt h@tiﬂéf’éf Thlerb%ﬁfé ester

Qﬂ’@?@ls@ﬂfﬁ preb R ITRIR Ok PRlideS. $H@§b@l‘ﬁéd atbyhbe@oRfain at least
ho%ﬁborus- and/ or sulphur .cont ai ant i wear agents;

(1% RATROIBYLS ot ey EHHD & OsUCH BIHEE™ [ 0053]
Tees6ubr iAc enttedayast ot $rictomt modlfwlmlﬁiw@aldgemﬁ iacludes borated

%%%RE‘BI %lié‘i‘?ia‘fje d'gggrﬂ;edsﬁ“l %étdﬂ ]‘n U@ }139{ “N!).a4,584,1 15, and are
generally prepared by reacting an epoxide with boric acid or boron trioxide.
Borated epoxides are not actually epoxides, but are the boron-containing reac-
tion products of epoxides and may be typically borate esters. The epoxides can
be commercial mixtures of Cjy.14 or Cjs g epoxides, which can be purchased
from ELF-ATOCHEM or Union Carbide and which can be prepared from the
corresponding olefins by known methods. Purified epoxy compounds such as
1,2-epoxyhexadecane can be purchased from Aldrich Chemicals. The borated
compounds may be prepared by blending the boron compound and the epoxide
and heating them at a suitable temperature, typically 80° to 250°C, optionally in
14
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[(RBO (ROO P("S)-S] n-M where R8 and RO are
i ndependent |y hydrocarbyl groups containing 3 to 30

w@2a0bot77a¢ ons, are readily obtai nabl e by heat i PQI/US2007/062631

phosphor us pentasulfide (P S ) and an al cohol or

phenol to form an 0, O-di hydrocar byl phosphorodithioic
acid. The al cohol which reacts to provide the R8 and

Rh g p @id Prsc @y aib encat rrhrxitiuﬁediofn arnslecrmdemedaiewhm haneccurred.

?ﬁg%}‘glgéélgwégodjb%’ llré% Bye Olc %fg% }Tlg]e 'P%g Qrgg%}l{lmnt]v 16 carbon

aokdnnay be reacted with a baS|c nmetal conpound to

gﬁdg’f he ﬁlal\nto“rhe-lr- %1]5%1@1'@111 élchﬁ&\t'r'vx%% %ﬁé’@tl &G Q’fatty amide. This

ner [ um num anese, cobalt
nPelkéP anzcrrweie b@ﬁed:@bé@‘r coermsatwmw f%tb}sé@mezr&wéescvbed above

fanm 4 'c@ﬁao@i'yﬁb Kﬂélomoﬁ hh@@b‘ﬂ&ﬁr@ﬁt&ﬁof PURHY ABidefi @l Snidbeia or an
vai | bIe to those skilled in

wel | kn
t AR tA’m‘] WSUBP?’PCS‘HW '%/B’rL P 415°B19e-[ 0054] In one
emllﬂﬂj menOfadh thhenumerntxg@]m it h&%é\lﬂt011/\E1abrlafg&rﬂbasll$fraln 0 to 10,

] grggr%eeaﬁ)segfé gl -{o % m anotfeeredssécecrt ?TP(E %Pg& aq1ol?1¥er algﬁed:t 0.05

boron conpoun
sal dcered. If rmmfewxghtcrmrp@wmfsthehahmmmcvrn /ésdmrp@urﬂﬂ@ may be

Efe@@rlrto [Pé/rdﬁl'sﬂngf’qp%l Qﬂ%m@lﬁ@ho@) %W@nlqicrﬂl?fﬁw#%éem may be used

er eof I ca ohol s i ncl ude nonohydric
apk@aﬁ@rsn ceﬁﬂhpre vézrlterr@l g1algiglhydri c al cohol s or

h[@ﬂ%q a'@é}hﬁhsof [LGA@55ﬂ>oxPeon@sranB@crrp@uﬂpI@ae§aw t a*hleﬁlefl Of borated
aring rate e e boric

fhﬁ Fllfeﬁ“né bﬁéﬁg@&? ebgeéi,l caf;orﬁgcfjslfle off H(B’BBEFF(E 6%%)?186 may contain
I—B«Ei@& ldnddrehcabtiiniog acitelialHR B4E2N1, thoditoicaxi denposition may

le gé} a11r1 egﬁo%%herﬂg%gﬁ!(dWL) 9 r]%b@ﬁié)m-rg? bgpcgr:ﬁtf&bﬁi%hﬁlce 10 ppm

e@t %@0 nmyﬂ lwmla@tnﬂéppme@s%O(bmemhydﬁémﬂbw 69¢ onpL. of t2énfo 200
F&h@kﬁ&?g 8 to 30 carbon atons. [0056] A rel ated
ass of friction nodifiers/ antjwear agents includes

o104k d doRi Hese Tspiovles & Meded (At Pateier 2 ptpgal combus-

Uisa eRaine, hbmpﬂasﬁ%%%aplﬁng aﬁdadﬁf engaeehallduymmmer@arnedsmon as
e wWth |1 C aC‘{

b

cFissiinte OBt a0 S 460 o 8 edr Pabfu v spBer dag may be
beduippal tivid @dmomrgmmuaunuhgoneaﬂwﬂeomdbquuaukdoitnﬂhodfbr
eﬁgﬁ%@ﬁ]% t‘%@%e at &{Hi <?1} !11¥ en Béto?l ?(ﬁtq%sjh?%@%wh comprises

des can rcrra res 0
4”tr1 o% oé‘pmlxm@régig W%HY@éﬁ cbewsuri@rréﬁs,@éprusmﬁ having a N:CO ratio

E(I){FTGQST%;‘II Mo sUniaga d%ﬂ@'b‘fei% ﬁﬂ‘Hb&hb chs¢ @thbﬂ)out 90, compris-

prepare fronrthe cqrrespond IE ol efjns by
néehdgsludpig ivyifiea %b%x%’)’gé’b‘?rﬁ)d AA8 P N8 least ‘one non-metal-
lcczﬁaﬁbv)gyiftﬁxadepcaﬁepmamg henipupehasedidingmishleckanc having a total

Cbhase numbser Ft‘ lGdSt d% Ldl 90; wherein said engine oil composition has less
than 1.0% sulfated ash and a total base number of at least about 8.5; and
wherein at least about 30% of the total base number of the enginc oil composi-
tion is provided by said non-metal-containing additives. Likewise, there is
provided a method for increasing the TBN of such a lubricating composition
without the seal performance thereof, by including therein at least one non-
metal-containing additive, comprising a nitrogen-containing dispersant having a
total base number of at least about 90,

[0061]  As used herein, the term "hydrocarbyl substituent”" or "hydrocarbyl

group" is used in its ordinary sense, which is well-known to those skilled in the
15



conmpounds may be prepared by bl ending the boron
conpound and t he epoxi de and heating themat a

WG i0r/abl7es t enperature, typically 80 to 2500C, PCT/US2007/062631
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20

optionally inthe presence of an inert |iquid nmedium

until the desired reaction has occurred. A suitable
boratcd epoxide is the borated epoxide of a

prqetdogﬂ;mm{ W, 16rcdasshon gloapilayiO0odibohrntamodihetly attached to

: a f i de.
TR e [ SR SO B B AT chracer
f dixtaynpdes afehyaisodelsdrdrbeieks ambbye: Wit h a carboxylic acid,

th ' fatty.
or elngb(ﬁfbsoglt %123?}1\%11 lﬂgt % %ggqcttw &? g énﬁ’gyr]' & 8%{?3?1) ali
orcv@mc t e aptdlopkyl, apgémalh@yt)r et uehs, aﬁ“bldromqﬂée» aliphatic-,

bagd salfchem - QubQitd@d ér@nﬁlﬁ@ apReGlnf; Q3 \R/@ Ms bﬂ?bllc substituents
an t her "aspect. 0. et anot ?r asp

pergly the btlng, s ioxp% dst%\}\%qv hqn%létpd)épﬁftlolbp fl}?emofecu le (e.g., two
ceﬂmsmémomoeﬂneb@mm e raﬁgt)er may be present, for

I nst anc
agent ﬁ‘a%g/s%L tea 1é/§tocaﬂ)0n subs 1tuenlsnﬁ a%a subs%ﬂu%lhs ci)xntcunmg non-

AFEIE BPSHTeRs ron” Wi
nhyémcaltbsm gl@mﬁg]wl@eln,t ai theofoithel abovie-idesairirhetd not alter the
f@?ﬁﬂﬁﬁﬁlﬁly W@@P&%[bcﬁ‘l barat eg q&é@ﬁﬁéﬁ{‘ént .?grlf"il@dg(/aspecmlly

t er gent orate ester, or a borat epox
c@moa@ @B ol Bero).l PyFOBBr é}ko&snmlq%ﬂpﬁ@ a#éﬁ/mafr‘laﬂptps nitrd, nitroso,
PEeSeMoxyhhe | ubri cant conposn tion may in certain

enbodi pents cont ai n u :
i nst anf e BU B G- é o ‘ﬁpﬁﬁqﬁ&ﬂ‘g‘%“s 8’?“‘%@ ‘}S‘H}ﬁ []%Vlééc? predomi-
ppmtl)ohycBBszbfm tcha@O@r piprhe oont25t d OthX0Mvpptivh@oatuin other than

01@811 ghuis’mg or}egh?nﬁ %tlf) \9Y§edceoq1t11§os%8tol}ocda1{)(9{ atoms Het%roatoms

summqﬂ ﬁgﬁtro ospiah, enigd grn, tahe dnlqupwnsub@bttmsq tls omué:sl furyl,
degsalyked aheyRlyIThe Wkﬁenmﬁ}/orQQhﬁl n@@vyyre@éfﬁylyddcﬁ%lle than

engi ne and may be equi pped W th exhaust
0. RO BB DT e (L 60T iy b amsa@dfoa cYeBhts Fghon atoms in

I mérlgxah &&hrb e r%ﬁﬁ' typeIPigt it ktidl f n@Ro@MGURRafidn substituents
conprises an oi | of lubricating

n@ il tion
v'“s 6V AR #T & ci ni mi de di spersant having a N: CO
r pxoied| of Ii sdsiohathaakout of tik: midtcanld destiobal abmasenay interact in

ntlﬁgbf?xrla ulgﬁﬁl?m h%] 19’%{0111{% C%Qnéao%%gﬁrég ﬁ]ll ﬂlgz%l fo'i]l%luﬁwoﬂgmay be
n@rﬁfen@ttaﬂQmrﬁh@ﬂenthmtgaradmﬁmﬂveldd@d)nﬁpr ylstgca metal fons (of, e.g., a

ndlétéﬁ@ﬁﬂ GANhalrinNg JhsPaigRNr NAVHiBGiRs beb@lerRASRcules. The
I'east about 90; wherein said engine oi

er o
cl%fﬁﬂﬁ%t?tﬁf%'ﬁc%a@c’le ¥s hohing theorspqyoss darmeh “Bﬂ’a enploying the
t@ilﬂ{bOSbt@@[EOﬂﬂmﬁbs@lft ua\tcnltl@ash @bmttndBd Dise an@Iy W(aebe bilsceptible
SJ about % of th asde u[ f hte )
echigﬁ:zﬁé gis?n]%tb% cvmthc css a such niodifica 1ons an reaction products

are included within thc scope of the present invention; the present invention

encompasses the composition prepared by admixing the components described

above.
EXAMPLES
[0063] Example 1 — Reference. A bascline lubricant formulation is prepared

of the following components:
50.1% 260 N mineral oil
21.5% 130 N mineral oil

15% styrene/isoprene polymer viscosity index modifier, incl. 94% diluent oil
16
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tion is provided by said non-netal -containing
additives. Likew se, there is provided a nethod for

WO preesieig the TBN of such a |ubricating conpeGI/ubmn7/062631

wi t hout the seal performance thereof, by including
therein at | east one nonnetal - containing additive,
conprising a nitrogen-containing dispersant having a
t@tHYo l;»aaewmmbepsre@s‘anatm&leasltb SE(I%UIILl&qul[ 0061] As used

£l N car, byl substi t,
ﬁyd/f)oég C‘Bn nugﬁgi]s&c)/sag 11% X(!)/ autjsgnlm | na IQS%(r)]gatlo 1.3-1.6:1
whih |osenhals¢d &riowm mdfqmcs@ctsﬂgcmsedlc:lhrﬂm@eéﬁ% diluent oil
S@Q%'/f b¢ala¥ed Hlm"uﬁ %3?1 th@nﬁi Qigupahav-ng ﬂlc@‘l@ﬁ dil. oil

atomdirectly e remal ndér of
w@lléo/wl'ilé\Yéﬁdmﬁﬁw wgnﬁr"@al@md«ilaht |y hydrocar bon

Cbaf@G%@le1Eéwbl1§{16t$emn96>t<l|a)({oﬂtr ocar byl 9{ OUESt i ncl( ude:

on s uents, . is, aliphatic (e.g.,
Al BinGrebrp e gipedt. g oyl oal kyl
cyal26akikemiylkylcobstiohuehibstor and ar omatic-, ali phati c-,

aH%Sa/I /m%ctl] ﬁ(g?(yﬁ)ﬁésl 1otshha%? 1?\/\% I‘5% (ﬁﬂl% Hem S, as

c@rﬁjl"/eséwcmhrcmugﬁcbwnﬂgtlhemcwmg Bﬁ‘ytodlhtmteoriol ecul e
(€.082 284 oRHbEllLUENt s together form a r ' ng)

substitut ed hydrocarbon substituents,
sUod ¢ ue@ft@nééﬁ@aﬂu%"rﬁgmahﬁwl@@f@&ﬂﬁéhblg?%ﬁ@lwﬁak&ﬂn is added

I Bn ghﬁ)uﬁp%la?ﬁﬂw@%dtlhltﬁu &V&ﬁﬁﬂo(}@blcd@f A0 o}aere\r nItf'tfgen contain-
predom nant rrocar bon. natu

PLeeaTbRan Y BAE AR B Bl g SRk Rteria pre

apkoeryhy nerciaptaionalokydtoee capt partnitty oyeiphtt vésa, padpdobutene-

V\%lbf ﬁm{l Pguﬁirc ‘uﬁlggish!at H/?nébsbut 16?9) hf?t’l ?%Qﬁtﬂgg W%fgh% of com-

redom na
chigreiel @tldeilwletnﬁeeld@m st (18tP A)hi Ehisndﬁémls@ﬁ haggnT &M of about

Ot(tlﬂn dmcgﬁﬁﬁgrbohfhnﬁné' 1r1‘.g/o Q)rll %ﬁl%eupﬁ h@roW' AF oil ﬁee basis, as
osed bon at roat ons include. sulfu

CHPBERT ik Genbolad e &HﬁBsTsB%‘é%’teffthér?t Thiggs in adition to

Pl cdyil entfdray H]Spéﬁ?ﬁﬂyh]caﬁﬁah m@a;mb@m in Lk gepRh@kornnNation.
erer

TBR] or Gt BBE CanEPTRult i | Fobeo Bredait Prapseyd gprics of
t@mm@anbma atomso i prepdred hydraddangbyd tige capre bygelical foymulation

h@g{ OCar(L1It ung o B%%h%gf%gﬁq&o%]%%pﬁh )t ut%@t S{‘dd]ﬂoéﬂe amounts

group Sone o
niteaicl 8 @e@meb'é@ﬂuétf@wnﬁmdeu disppragtt, iphemh@l ﬁlnomalabout 13.2

;@Jﬂf‘-"b?t WeNsht SOF tdhﬁ{)jl ?s@%ufe‘ﬁ@p .‘?rﬂb%upbd()b fduB@ituted succinic
Frltire R AR et T P%ﬂ@y 8¢ Polyagnincs, The
deﬁ&eg&n&)ap@ramnmag raal BNt abbhe?7 ach dbscanraantanuming 50% oil,
S01 a%ou?gél on@%&n 1ee %as1s as r&bmted below.

[0066] The experimental samples are tested for their effect on Viton™
fluorocarbon specimens by the MB (Mercedes Benz™) test and the MTU (MTU
Friedrichshafen) test. The MB test involves immersing a fluorocarbon elas-
tomer in a beaker containing 350 mL of the sample to be evaluated and heating
it to 150 °C for 168 hours. The change in tensile strength of the sample after
treatment is measured. The MTU test 1s similar but uses a different specific
fluorocarbon elastomer specimen. For each test, results closer to zero indicate

better seal compatibility.
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products fornmed thereby, including the products forned
upon enpl oyi ng the conposition of the present

WO popenti7om in its intended use, may not be susREPUSPNE062631

of easy description. Nevertheless, all such
nodi fications and reaction products are included
Wi thin the scope of the present invention; the present

i[Rventio masses, Siti ne i
L i ng| CAR-CARREREN o SBSCITBEl apavE CavpL U tost %
0063] Exanple 1 - Referém@euMA)baseﬂanGMUEﬂicaﬂmngam’WS

f ormul at | 9B dddeph@par ed| of the fol ljowi ng conponents:
5Basch¥:260BN @ispatalt oi | 82 (8.19% 130 N miygeral ail 158 |

STyrene/ | SqQprene pol ymer, Vi SCosi Ty i ndex_mpdififer,
i hr‘l Qdo}iﬂi‘?l uent oil 0 D% r(g ?? point rh:nsr sant -52.6

|
| acl udi ng0.54% di | uent 0|$9ISZB®SUCC|nlnlﬁMZdlspcrsanjo7
[

cl. 50%djl. oil, 27 N.COratio 6
LE over%igedweamw M@M ter ge r.?ti i r!udr?ﬂf‘gS
overbased ca

44%di | uedd oil 1.08% IC|Lwn&4kyIphcnoL495

[ERN

o e o s b BT bl s i Bt o ar 528

¥ oAt i na  anti aoxi-dan
AT UTTualt 17 U ulll meoe CATTU T UAT UtAT II.

P

At i oxi dah# 1. 2% hi ndere?.plieh8) i c |est erd7ant i oxi dant44.9

389.2%3}2'45‘3' azol e corrasi:on {nhjbitor 0.38%zinc 443
Ul Al r\yl ur otn UIJIIUDIJII(J.[ <, 1 ||b| UUI || J 70 Ul T UCTIL Ul1 U. UL

8 si | oxaneZanti f oam agent4.! (h%Phdqu 90%2d} | uent oi r44.7
11@1 @6angt|onal dlluem% Pkl4bPO64] Exanpl es 2-1 0_440p

- |

Rcf&UUV eI ”%1' euli.il I L,alll I Ul IIUI all U1l I S OIUL Cd dll
ﬂ Eﬁg %a aa fol I owiing t%_ a m¢¥%
PAJCHIE ¢ }mw vgﬁgm : Nt Thi 1,4. cnc,rsant 2

Rpfnn paréicular, a syccéni-ni de naterlam breparedlﬁZU

cen sation of about 8 arts by (wei f a A
g eﬁgobdfgnesubstituteéésuuuan:cy nhng?:Q (-vh aboﬁ%x6
1E©DﬂBMAﬂh61 part by weifght—of com ner cidéls -54.3

tetr ﬁw&%ﬂﬁ%g'i %H!] €5 ( TRER Hnd NeSiufll SPEH l%ggg%qglﬁlii?on with

TBN o oncentrate containin
ORC@bawﬁfﬁqﬁﬂﬁﬁSéhléil free basis, as reported in the
t ablg: bel-pwi{chhe "H gh TBN dlspersant") This is in

o the conventi onal ersant which

d j on i's
eﬁqﬂgéihy Jﬁ@séﬁt‘“? FhpHeh3as8l hﬁe il agfigign of the high TBN

dispersant leads to an unexpected improvement in the test results, that is, a
lessening of reduction in the tensile strength of the elastomer sample. In con-
trast, when a conventional dispersant is added, there is little change or a slight
worsening of elastomer performance. In the MTU test, the high TBN dispersant
again leads to improved properties, although of a somewhat smaller magnitude.
And in the MTU test, the presence of the added conventional dispersant leads to
a significant deterioration of seal properties.

[0068] Example 14 and Reference Example 15 (baseline formulation). In a
similar test in which nonc of the conventional dispersant is present in the base-
line formulation, a sample (Ex. 14) containing 2.6 % of the same high TBN
dispersant of Example 2 (overall TBN of the formulation = 9.1), the results
show MTU Viton™ tensile strength results of -47%. This is in comparison with
+1.4% for the baseline Ref. Ex. 15, containing no nitrogen-containing dispersant
whatsoever, a commercially non-viable formulation (overall TBN 6.1). The
results of Example 14 may be compared with those of Example 6, illustrating
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[ 0065] Reference Exanples 11- 13 . For conpari son
pur poses, a scries of fornulations are al so prepared

wWhoaddi’ng to the same baseline fornulation (wWhEETHS2007/062631

contains the 7.2% succinim de dispersant), the

addi ti onal anounts indicated of a conventional

succi ni m de dispersant, prepared from about 13.2 parts
byh%ﬂh@lﬂﬁCs@ﬁcuﬁopfﬂcylingbﬁ"lBNNES}(LMHaBOHSI n@0RAJ to further deteriora-

1%gsih]st tuprGrgpgr ﬁ% \qulcél 1E18 "nglédge aacg%prl?ésmn.ﬁﬁe\%p mféigcg%pceésant 1S

dlahpedﬁathCHtas a TBN of about 27 in a concentrate
@hni iyl M t e

R PR o 1BbbBT s TRt FRadbly 1 2%%%*%1
téﬂe&]@f é@dth@ufwnéfn%cqf OHidy cometye fﬂ‘@d“r‘%‘éa Yndispersant, a
SES]@\LéﬁQ}'@ﬁdlexsbB@dMB dﬁ]NBJ %ﬁQBﬁe %Qrm(ﬁerf)ﬂs Er%§ﬁtsaxﬂﬁjs thBuated, at
MIU ((MTU Frle?jrlcs @2 F f i i nvol Ves. . TB
i A Ay P dEPEEAr D /‘ag‘ciléﬁﬁé pejpal bpggk ut differing TBN
Cctavedd. Nhag i8pEesanted of titchfelleanpd €able: be eval uated and
heating it to 150 OC for 168 hours. The change in

onolla frannfh of - thao caml A affor traat

it
CTToT1 St Crgtit—ut T Cr-oaltrpiT—artt tcatTret 3

neasured. The MIU test jilsxslion|ar But lidses a zﬁéﬁ Exehd
>Pﬁ§ f[qgcqgsﬂglsgﬁaﬁ/bon el@%orrer SPec{JTen. For| each

2. AY-O) neali at a hat t rleaal
Co, T ouUl LD CT USCTl L

Zero-+rnat-gate—petter—Seat
corpaeitsina figpersante %6 or mul

ation as3®@ Ex. 1 |Bas®line,

r?B‘N" Qafc%alg& bﬁgﬁsuﬂ?&ﬂpaf nfg@] 3’\'5_} h R@fle(flqnfﬁe E@m@@ 9§
J.J.' IIUL UCL Cl1 11T 11y LUUU
f

IJ I 1 couUrt o DIILVV llld.l 1l
t NEB F&BT teshangaidi TiSon aof-S4 e hi gh | TBN°di sper sad?-7l eads

L Qran té’s"ﬂe%%%hgéjui TRy ovengnt in the41 gst resyl g, that
S, d |ebben| ng UI reu ctrTon in T le lenbl I € blrengln
of the elastonmer sanple. In co n trast, when a

CFDWQN | Ol re6lir] Wﬁbﬁ]&%ﬂhﬁcﬁdﬂ&@ﬁ@ﬁk&[ ﬂwdt?ehé béddfRial effects of

ht f
e LT et R TG AN SpaTUn T haB G H IR Tanee i
dr@dﬂt}yrﬁ‘gadi edropié@e presncad £ zlnomghnﬂbnal deomewhat (snalal retrogen-
"ﬁgng%ﬂim Cd; sﬁ%\gdﬂtq b %aJF\f!T #Jrers g!?’tif] %?m@lfﬁ%%n i fl)lightﬁl:}?N dispers-

I Ona I Spe

datteph cblealtdd o whtisagingpddpeqtdl dBN pOD6e8] ftEﬁ@m@illaemm seals.

am7Rpf erp%ﬁﬁﬂéxamna s> (Ibﬁaeel bﬁﬁ‘e fbggayieardxﬁnadtm & that of
one of the conventl onal

dﬂ%ﬂﬁ% §an’t er%lspwﬁ@énk RETRBL By Adehti afdhe ghispsrsint gh Examples
3zanpl(e }{eExentlﬁk) ugoRt @inrinngi12 —68 naplk her S]a’fmpbﬂc@ht BN eight
| Sper S

£< or d il éllspel sgan??)p?xﬁgnt(beyswra%gsﬂ “hﬁk/\?‘ﬂ/f’rﬁ l\)e?t %18){ n%Examplc 20.
t Bnsillspestntengetnnm@gs A0t Isasof TBA $o1l Thintmirisg) ef 103, or 120 on an

C&m%%ilﬁg’i@, whd prepared using a heavier cut of polyamine, also referred to

as ethylene amine still bottoms. The percent change in tensile strength by the

MB test i1s -47.7 for Example 19 and -53.1 for Example 20. Both examples
exhibit improved results compared with an untreated baseline; the material
prepared with tetraethylenepentamine as the amine component of the dispersant
appears to exhibit superior performance to that prepared with the polyamine still
bottoms. This result is unexpected since it conventional belief that dispersants
prepared from TEPA as the amine source are more aggressive to fluoroelas-

tomer seals than are dispersants prepared from ethylene amine still bottoms.
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-1 .4%for the baseline Ref. Ex. 15, containing no
ni trogen-cont ai ni ng di spersant what soever, a

weawmetoial |y non-viable fornulati on (overal | A@GMNUS2007/062631

1). The results of Exanple 14 may be conpared with

those of Exanple 6, illustratingthat the presence of

the high TBN di spcrsant does not |lead to further

dea@®r2]or aEtdnopici Nl $Rafergeopend ianwhen?2? tioi 5. addedednal, lower

S%ngogeg?gﬁﬁl N %}él Hlé(\ﬁmfﬁﬁ guciaélﬁ%elgéq%’%teng %e]?reeﬁqgeg.eb.y condcnsi.ng
Exborpl &1 mrts uynwalrgbt hép milyisdlartenaestbstittied sealinimide anhydride
pﬁ%o{l{%@%o?ﬁwm yi qﬁ W({Ie?glﬁ'o@%ohhﬁeﬂa dgl'ﬂetIﬂ}hylcne entaammes

ersant, a conventi onal |spersant and a m xt

ofT Pade Gheperdushtesvind RN arfushoed, 2 14t Hbqu%rm&nﬁalﬁt %Omdmnw

of 3dbsRer, samt: (c@nﬂes@ol%s @C%d(@ Chesh cal o@a‘ﬁdesl)asﬁJUtT his lower
dlfferln | evel s Eesent

B 6k g Pl & Roaof tird| FeSlF e e Fon Etshgnelsear preieht
8mswggesised hatxahpleb@red b @laltelftéfc’emt shofelinbdotm ghti BN [ferent
dh%ﬁgp%gﬁg é‘:%%p"?ﬁe @HE?W&%% B‘ase\ H) 25'111%\8&&1 S&%gmted Refer-
c@lmﬁeﬁw@méﬂ 2di §pera$1m1tlal "@h@éﬂO@lllﬁSI pf dg@d@wynt’fmﬁmg)mdm the
d?&gﬁiﬁ%ﬁ@ dldn%l le" 5AEY I RLSREIME o sfh O MY 81diPRrent M8tio among

gh spers ant can’ be added contrlbutln
At EREHERITRRNC P ORGHt ™ i EREPDKal i EPreRw’s. th? derniulption of

Eﬁﬂﬁl’ﬁb%S7 Ilals@rkﬁbxlzaﬂils -ﬂodlt]i'@szﬁﬂﬁﬁsd@@ﬁ?|nhdtﬁﬁfaﬂr Mtk afdrefulation is

th nt. b .
BTGP B e pertants of e T enTs (e BRGTcplpjeon of
| Eedupieng. dHbu@ntheotds) résudisplremlBxaropled. Z2 tipenglerS tynnot be
| 2 t b ht
By A By e R R b 0" The  di aper sant of
eb0TBl e 2urbimg amaBNs 6ihe bigheair gyerdfl, o TBN matprials are

ofyRA 9)' lief b2e1RaThEnu@Neh oY PLRRALE g,sa RHc a1¥e&YdIher seal
cut of pol yam ne also referred to as yl ene

a
SRSFHTISEEE ene VA THed o eriEe Ratges Avct RAPEE: ; Tdisgenlts are
byepbhed MBtiHcasblcitelowd7. 7 for Exanple 19 and -53. 1 for
Exanpl e 20. Both exanpl es exhibit inproved results

connar-e Wi t h apn—unptr-eat ed--ba al Lne-——the -mterial
\Jullrlul A AL AT U KADCT T ||\/’ LA TTUATTCT T QAT

pixeqrapled Avddd digiarsieti bl enepe | pitwonduak t he Mid teet:
conmponernt of the di sper sant appegr s 1&9%%?‘@) [ t% change in TS

nnnnnnnnnnn fAarnmnannan ha nranar
DUPCI I"Ul perruriaricc l. O l. IIO.l. prcpual ©u WHth IIC

pbll ¢ani neosei(baseboek ons. Thi s |r8suld4)i s unexpect ed0.2

szgnce it }@lgﬂ&em,' lqir}ﬁlﬂm’l hefs thaty dbspersantis prepared

IIUIII TERPA—as—the dlll nesource|alr e 1more adgyglressi ve to

f4uor oel| d5ebaeM skighs BNad-&r e 18i4%@dErldant s pr epar €d-9

from etfmo%e Mammen BN, 1bat t 9o, (100542 Exgnpl e 29D

(Refere tes—22 t0 25 A _second,| Fower

and a
ol ecul L%ré\m, “%l?méﬁNFBIQ%U 0 Gi¥e naterlial i®0.7

prepared by condenS| ng about 3 .1 part s by wei ght of a
p[Bb¥4]SObllL 1gr11§su t's 1ow t)lalt tlgqll S?Hgtglllcnesnh]eeh]gh IHB% dlsperscmt may be
added without significantly harming the seal performance of this severe baseline
fluid. Moreover, at equal treat levels, (1.60-1.67%), the lower molecular weight
material provides better seal performance, while contributing a higher level of
TBN to the formulation.

[0075] It should be understood that the performance reported herein focuses

on fluoroelastomer seals, which are recognized as being susceptible to degrada-
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(Mh about 490) with 1 part by weight of commrercia
tetraet hyl enepentaam pes (TEPA). The product has a

waBN7et77about 2 16 in a concentrate contai ni ngpABUSHN7/062631

oi |, which corresponds to about 250 on an oil-free

basis. This | ower nolecular weight material, as well

as the original higher nolecular weight nmaterial used

i IﬂlOEM&ﬂt]thﬁcs?:nlc @fabﬁvcﬁﬂaﬂnuﬁhﬁfbg}'eﬂ c@nbﬁzslﬁgichg)elsants Perform-
A AR R s il e eI
Edappldeoipothicr contldensnd aryde daffowntls axﬁifecttelde I ow TBN

dI[ San]ﬁ ol BE tlﬁjectdg&gﬁéﬂtg 3):f61%8dtot 5‘@0%' ﬁcmcmpmated herein by

dia kyldlt I opho ferent ratio anon

t FICEHICE ok K eritig th tp%éﬁfa@péﬂ W PHICEK AFSTEISE, eXr%‘FébWéMICd‘ed all

t hﬁmfcﬂ(:fiﬂl«'h@&dtm&:sml tﬁ?@a&ﬁkhﬁpﬁoﬂ %E&Q/lﬁg)@hﬂhﬂfs af mdtendls reac-
rmul ati on

r nt visc I er
OB g EAds O RoHET SETBHE ‘SuaberdugHaAY TR Pith ke, are o
baselmdee;tcﬁcm Emlnaddlblad d))f} Bxawpide"dhouHendamltdzeothestise indicated,
E:g‘?rcﬂl 4R emlcat%l ctorl]n os 1qn érfule(g(«g%glug% s‘['flgg[}gl% Qﬁel%rétggtag %emg a
an@um@smef grade 1mtglhelrwawd m@mmntMm thic gépITEN hﬁﬂ)é@ Ugkss deriva-
ah@esad#.%doth@l EJL% Ragslal n@hfcwwlrﬁ)ﬁmqnqud@gm & Be }nesem in

and the fl uoropol yner seal Eer ormance 1S eval uated by
t He aBnmestial giddesdpiveee: dboweiouthe!l caglhyqhgmagad component is

r éﬂit@d dxltshe: babhe el d?x\t\for[ Gt oThBNﬁl@ﬁUﬂnby &J%O&i\ﬂstomauly
I nst anc

h TBN di.s
T S e e
pendcostoadadatofhet pser scemle]ma/ebamahmmel dinlgel eind Mot @ dneits set forth
aﬁ?lgﬂluﬁngytbre ]%tdﬁ{)fglvd%llﬁ}/ c()ﬂnb%?eéi\ll %91?11%1@{ tthg rJn%g and amounts for
p@flqhofr passeof Wm ingreietogt Wle@ iuser &odeilepievith evedes ofr apgNnts for

81)1 bedfr ! athoms. [Q074Rd nkteishauledy rQQSIHﬂd%I% QQ\% essentially
t hat the perfornance re orted hereln focuses

f PP UBY HstsnBrlusied af ‘%ﬂ‘ﬁﬁ%r‘é‘“r%&@‘nlﬂi‘éd‘aé@ Hdrighe basic
susceptdl bheraterdags aﬂ@blc@ﬁwplol@ltioh&uﬂ%ﬁﬁ@ﬂﬁ@er@tﬁon
conventional nitrogen-containing dispersants. Per form
ance of seals of other chem cal conpositions wll,
natural ly, be expected to depend on other variables
and may be differently affected. [0076] Each of the
docunents referred to above is incorporated herein by
reference. Except in the Exanples, or where otherw se
explicitly indicated, all numerical quantities in this
description specifying anounts of nmaterials, reac tion
condi tions, nolecular weights, nunber of carbon atons,
and the like, are to be understood as nodified by the
word "about." Unl ess otherw se indicated,
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each chem cal or conposition referred to herein should
be interpreted as being a comercial grade materi al

wawioech1iieey contain the isoners, by-products, deCT/USH07/062631

tives, and other such materials which arc normally
understood to be present in the comercial grade.
However, the anmount of each chem cal conponent is
presented excl usive of any solvent or diluent oil

\YFQ/ .be custonarlly present in the comercia
ma

alme v
eri'a e%s otherwise indicated. It is to be

under st;00 r anount, range, and
ratio Ilﬁgggngﬁnﬁg&n ﬁﬁﬁ&n@&ﬂp1@%§be |ndependently
conblné@)mEW%pﬂ&ﬂnwﬂﬂﬂaeﬁﬁaﬁ@e§ﬂdnd anounts for each

el ementy, pht 1het 'toﬁi\éexmd ﬁ%@taq?-%enﬁ‘ﬁnﬁgeﬁld‘i@\g;ew&ﬁptrﬂlﬁﬁ a nitrogen-

ranges .or anounts for a er. e| enen

u§eaHEP e AFPeEsHB! %eblaaeéé%hbd@edwgrq%f Phgt %&%tefmo laPijks

of " peemlt Sorhpesiii e Hasin@nlce$ tBMbSt(RraCﬁSfatélﬁiasld@nﬂOzI total base
af fect Out@e basi ¢ and novel characteristics

Pm“EEI ]¥t%%$t|on under consi deration.VWat is clained

is: 1. WAclm_bnt bant alpoirpB%i ¢ff tha tetepadesimmgher Cd)thapoiopesition is
Ogrd\}i@e{d ldorf')gln_\éfaiggﬁﬂa C%n% Qﬂ@lm( E’Q at |east one

n-netal~-containing a Ive, conprising a

nitr Oggnqﬁetlé‘bln&cﬂlg c@hﬁﬁ@ft@@n&f H@Mh NI whetedt 8hidd@sBposition con-
nunber of | east about 90;

nposi tion hav
R im0 %P?I&F%Wagﬁlé&ﬁahaﬂﬁm% alb‘a%%l%gmé?’g%fmem
aby heagit sabgut 8.5; wherein at |east about 30% of the
total base nunber of the conposition is provided by
non- nes al Fleohtbaicanngoapidiitio e6 cl2m. 1 Ter¢iubmicanteast one non-

ergpaqsdo'ﬁlm?ﬁngf ac?c{ ﬁg&n %&%ﬁ{p@]s@% Sazlsgc&&qﬁgé : iE&é’lﬁ"ﬁﬂn being the

tarns u
aMld@pSftttﬂnabmﬁuco o c“péwém@ﬂlbogb sWeﬂghtedswemw 8811ydrlrﬁe with a

| S § ﬂ@ﬂ%n@%@?hﬁd aayiaf agheicn ﬂatwg-’rbﬁeﬁﬁiag Abul east.
one nonneta - containing additive conprises a

sucm nnmﬂ@a Dlllﬁﬁ@hﬁa&h obabxmg)ftdmncgn\dﬁma{t qulodmy sub-
car tuted §F00|n|

p%}t))f%H q&/ grfélg%]nHE) € ﬂ)eﬁ%f\/]lll(l 54 }N) %/Y&bmd*f numﬁm average
gme&icefar tWmpghtalfalbul3@) tdlabodit 15The | ubrl cant

conposi tion of claim3 wherein the hydrocar byl

subst i f.uekite bibrichet seropdmiion dé¢ cdidigpérsherein Bie hydracarbyl sub-

pﬁltMé&tk@mﬁqu\éJcBllﬁnﬂmﬁﬁel@{ﬁrﬁg%o mlrReularo e @ht 280 the dis-
about Lo about 1 e lu rlcant conposi tion

oteTea™i (R SOWKEe?h 2t HaLhyeF JBat BYPUlsLiBstireiéneroups per hydro-

carbyl substituent.

6. The lubricant composition of claim 3 wherein the poly(alkyleneamine)
of the succinimide dispersant (b) comprises one or more poly(cthyleneamine)s
having 2 to 5 ethylene units and 3 to 6 nitrogens.

7. The lubricant composition of claim 3 wherein the succinimide dis-

persant (b) has an N:CO ratio of about 1.7:1 to about 2.1:1.

8. The lubricant composition of claim 3 wherein the succinimide dis-

persant (b) is a borated dispersant.

9. The lubricant composition of claim 3 wherein the borated dispersant

comprises about 0.25 to about 3% boron.
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of the succinimde dispersant (b) conprises a
pol ybut ene and the dis persant (b) contains on average

WO 2®3/1111an about 1.3 succinic groups per hydr oPCEDE0D7/062631

substituent. 6. The |ubricant conposition of claim3
wherei n the pol y(al kyl eneam ne) of the succinimde

di spersant (b) conprises one or nore
poly(eﬂhylémeanﬂmﬁmsthanmngﬁant@fBzﬂﬁmylamemmmhhs amaposition

ng%%géggmﬂ)ro%gqﬂ%ﬁaﬁ tog z-trb%%t k)H(ﬁPE&alg)mﬁonpOSi tion of

ersant (b) has an

N CO ragioqf AREHL ntl cg%np%fu'ﬁ%n gpv\}]m% 31w:l1ﬁrc§n th@€succinimide

| ubri cant conposition o

sUBEFRRT (e 1TPespierig antantamt p§ abowdk bitedd aip skl et veight.

. The | brlca conposition of cJaim3 wherejn the

bor at ed’di %f&e{li)gﬁﬁmcwmqsg&l a%ﬁllmmol BHYGh Aot Oy contain-

begOdﬂlsll&saﬁlﬂ(e ) hSUbﬂ’elS@ﬁnh aRQPAasit tsiiblefto ph@aiite Absdner & mbout 5
i se about 10 ppmto about 900

E%llcbo ‘IU]'I]P I‘P ﬁ]e O]l QOS] 1
ah Pont P T UBr’calt conposition of claim3
erei fs ”ﬁfeﬁ{ﬂ@ M gb%f/)o 'n%ﬂg)f%?zﬂfh { el Wicﬁﬁf%‘?%ihlncompom—

an annunt 0 a % by wei

Then Ihabmt@tahbdmhwdmrmf ohowfs. én«ammtm Wer ein the
nitrogen contain ing dispersant (b) is present in an
amount [$uilhabrigagt 9@@99@@%@69&6@ lt@rﬁlﬁbe@msrlﬁle%al

base nwytaegucwnﬁahﬁa &iopResittHa0mhg a8 lc@[}@ub Ldﬂtﬂééé&ﬁtm about 1.5:1
on of e upri can Con‘pOSI

CRUP Postd SR Sogficp ety HEr oy P | PE' € to sboln 13

14. Th?Sl u?flc(' Cl)a chan?@o%?#c}slltgonn %ff Ju%{ r?S wfh Clll etlﬁc Nc«a&lmlde

conpri si'ng rsant “navi
réisposoft (@skearhan habognrbyl 5ubs_t1tan1@t af tromzier lmg:eagje molecular

NYERGE o@&ca?e?% 15111%&1‘%% 1ok B00dhe | ubricant

composi t fon of clai m 15 wherein the succininide
d' sper s@nt TRE)! ulpﬁ@cﬁﬁ c%nﬂ%ﬁ[l%ﬁ%b)@lcuﬁﬂ hst Whuemt 0é succmm'nde

nmber avega e nol ecul ar MEI% ‘{ gate t han. about
BT A5 G 00T 165 ST oA Rl bl 14 PEDE n%QSWFBW Sfoups per
chyairoe by whkeiuent.he succi ni m de di spersant (c)
contai ns on average about 1.4 to about 2.0 succinic
groupslberThwdmbmambymngwbﬁkhmuénﬂdnﬂZS Fhereliwbhé cantinimide

CASRL §A1¥t'(9)”18 %UPN%@H&@ %é‘%%cﬁhﬁ f:0g, %g&‘ﬁ' 1”!141 de

di sper sant ratio of a
about {lg 4:14e Iubrlcant composition of claim 15 wherein the succinimide

dispersant (c¢) is present in an amount of about 0.3% to about 6.0% by weight.
19. The lubricant composition of claim 1 further comprising at least one
viscosity modifier, dispersant viscosity modifier, friction modifier, detergent,
antioxidant, anti-wear agent, corrosion inhibitor, anti-rust agent, seal-swell
agent, anti-foam agent. pour point depressant, extreme pressure agent, fluidity
modifier, or copper passivalor.
20. The lubricant composition of claim 1 wherein the amount of the oil

of lubricating viscosity is about 60 to about 98 percent by weight.

21. The lubricant composition of claim 1 wherein the amount of the oil

of lubricating viscosity 1s about 30 to about 80 percent by weight.

22. A composition prepared by admixing the components of claim 1.
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18 . The lubricant conposition of claim15 wherein the
succi nimde dispersant (c) is present in an anount of

W@bwat1078% t o about 6. 0% by weight. 19 . The PCbHDRWAT062631

conposition of claim1 further conprising at |east one
viscosity nodifier, dispersant viscosity nodifier,

friction nodifier, detergent, antioxidant, anti-wear
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sul fated ash and a total base nunber of at |east about
8.5; and wherein at |east about 30% of the total base
nunber of the engine oil conposition is provided by
sai d non-netal -containing additives.



