- 1 - ENA NE LUBRI CATI ON FI ELD OF THE | NVENTI ON Thi s

I nvention concerns diesel engine |ubrication, nore specifically trunk
5pi ston di esel engine lubrication using trunk piston engine oil

(' TPEO ) and system | ubrication of crosshead (also referred to as

t wo- stroke or slow speed) diesel enginesy.BACKGROUND OF THE | NVENTI ON
Trunk piston diesel engines are used in marine, power generation and

rail 10 traction applications amNGIE tUERICM®ON rated speed of

bet ween 300 and 1000 rpm In trunk piston diesel engines a single

| ubricant conposition is used for crankcase and cylinder |ubrication.
Al major nowy Sl flsfgne, i.e. the main and big end

beari ngs, ca K W@ﬁ’]% are lubricated by a punped

ci rcul ati on syst erffhisTineentiph icombernsidiaselreagiae tblrioitione mbeeckppeaficadllyithonk by

| ash lulrication and partfially by oil 15from the ci, tiqQn tem
ohi oh 1 e (00 disod o Rt oS Singhnk BHpB N o LIPER a8 SR o
skirt via thausquanes bi (esshed (A196l redetftaas s Midlstrofet 85959 kel 8i8Q engines.

engi nes, on the other hand, are l|ubricated using two separate
| ubricants; the engine cylinders are lubricated using a nmarine diesel

cylinder | Ubrﬁﬁé%ﬁﬁﬁﬁ%ﬁ% *ﬁ%ﬁﬁﬁgfngi ne crankcase is

| ubricated u erred to as a systemoil.
20Trunk pi ston di édetk pisghdesel eagines aendediid mgeng petvangeherati@nanderail
contam nants,, such as. for ex | e oot or . water, fromthe

ubr  cat 1 SFISL AR ARG GPHAT T garFd gt oyt Sy oaed soptem,
treat the sysherRmRplstdd digsenaefifeds SiRERIBRAAEmMBbAES! is O BLEankA& and
centrifuge systemrelies on the use of a sealing mediumthat is
heavi er t han ayvhiaderlghricatien. iyl siajor mevipagarts efthe ggine ba|thewgaimesar big nd
general |y water . ' ' | | L]

Phrough e Cetnehy Eindhah dR Liok Lk oieked YRRl SR RARR Srteme
The | ubri cat i Tig aylihder dinfrs atet [hloricated padfatly by sledidubricatien amiyminiadlydfy oil

sheddi ng the ter and r.emaiping, . stable in th resence. o ter. If
The | ubr i a1 g BiacTRuBE e egnhieh Rty ietaTie auapbel s i
wat er bui | ds #Hppistdnisket \Hmhfeicearsdcﬂﬁ%@iilan@gﬁﬂg@sﬁ pinOITréRhdHd Aeeséllengines, on
emul si on, which | eads to deposits building up in the 30 centrifuge
system and prt@getheshandcare BibriFated yungiporseparate t%ithengingsatinders are
A 200 e 1R oL nder e AL ATRINELS SRRl
act as soot dispersants in l[ubricating ol conpositions. It es not,
however, desarrankeasehelubricatedusing a separate lubricant referred to as a system oil.

20 Trunk piston diesel engines use a centrifuge system to remove contaminants,
such as for example, soot or water, from the lubricating oil composition. Similar
centrifuge systems are used to treat the system oil of some crosshead marine diesel
engines. The centrifuge system relies on the use of a sealing medium that is heavier
than the lubricating oil composition. The sealing medium is generally water. When

25  the lubricating oil composition passes through the centrifuge system, it comes into
contact with the water. The lubricating oil composition therefore needs to be capable
of shedding the water and remaining stable in the presence of water. If the lubricating
oil composition is unable to shed the water, the water builds up in the lubricating oil
composition forming an emulsion, which leads to deposits building up in the

30  centrifuge system and prevents the centrifuge system from working properly.

US-A1-2006/0189492 describes certain linked aromatic compounds that act as

soot dispersants in lubricating oil compositions. It does not, however, describe their



use in trunk piston or crosshead di esel engine |ubrication or the
need to be capable of shedding water. SUVWWARY OF THE | NVENTI ON 5The
present invention provides lubrication that inproves soot handling
and that is capable of shedding nedia used in centrifuge systens. The
i nvention enpl oys the above-nenti oned Ilgked aromati ¢ compounds in
conbi nation with nitrogen-containing ashless di spersant in defined

) o AR UGPSR LR Bl

engi ne, havi rijeddicgewsten. f uge systemincluding a sealing medium the
met hod conprising operation of the engine and |ubrication of the
trunk piston engine or system |l ubrication of the cross-head engine
with a lubri cmngnylopqmmvEgmgmpri sing: (A)an oil of

| ubricating Vi sc05|ty, In_a major anount; and 15(B)0.04 to 5 mass %
expr essedSas act i VdePrgens dnvsption HPV*EIPEBIUPWIP% thet Wepreyas seefhpadlingiasd

of a conbi nat i

Che t o ml . ‘hitdy Sipab B hefing 51 S LIRS ' FhdATRRU Efloys
aromat i ¢ nDi ghyaboaeimegtinetddinBedsarbmbiid cmm;io&n&saheombdzaﬁmromth htrogeroup
consi sting of alk al ko hydr oxy, hydroxyal kyl ,

acyl oxy, acylG% rkgﬁsglle ‘i)(%/pSW"t ‘Hi%ﬁa’ggﬁa%skyl hal o and conbi nati ons
t her eof ; In a first as;fé@lcfhelm\*e‘ﬁtldarngﬁxgﬁﬂﬁked‘ﬁlle%o@o{" luBJ‘ibd"t'iGg ARhuBk EISIOI’I
conpr|3|3%da car bon- carbon 25sin bond or a I'inking group; eac

i s indep erﬂwsyl engii, ex vﬂiﬁfhf?ﬁéwﬁ@ﬁﬁﬁwa hz(iog mtmﬁgexsystqmmcmdm@q s
sel ected fro !gE

each i ndepende F@yﬂdﬂﬁg’ ﬁé)@‘%#h om ﬁgﬁéﬁgﬁgbfﬁm%ﬂgﬁgaﬁdﬁu ‘gd}lgl] gﬁ{hg
10; n is O t drubR piskeereniine of GRted) ]Ubaca:lloﬂ of thel:fbsMeaﬂ e)ﬁlgmeﬁwtl!ra [Bbscativigi S

Ito 30; Zis o'i_{co%rf)osmgncc%fnusg)ﬂg: an al kyl group or an aryl group;

(A) anoil of lubricating viscosity, in a major amount; and
15 (B)  0.04 to 5 mass %, expressed as active ingredient, of the lubricating oil
composition, of a combination of:

(B1) atleast one linked aromatic compound of the formula:

(Y"a (Y')a
Ar—ftL—Arn), (11)
wherein:
20 each Arindependently represents an aromatic moiety having 0 to 3

substituents selected from the group consisting of alkyl, alkoxy,

alkoxyalkyl, hydroxy, hydroxyalkyl, acyloxy, acyloxyalkyl, aryloxy,

aryloxy alkyl, halo and combinations thereof;

each L is independently a linking moiety comprising a carbon-carbon
25 single bond or a linking group;

each Y’ is independently a moiety of the formula Z(O(CR2)}n)yX-,

wherein X is selected from the group consisting of (CR’2),, O and S; R

and R’ are each independently selected from H, C; to Cg alkyl and aryl;

zis 1 to 10; nis 0 to 10 when X is (CR’;),, and 2 to 10 when X is O or
30 S; yis 1 to 30; Z is H, an acyl group, an alkyl group or an aryl group;



- 3 - each a is independently 0 to 3, with the proviso that at | east
one Ar noiety bears at |east one group Y in which Zis not H and m
is Ito 100; and (B2) at |east one nitrogen-containing dispersant,
where the mass : 5mass ratio of (Bl) to (B2) is in the range from1:3
to 9:1, preferably in the range from 1: 1ito 6:1, such as 3:1 to 6:1.
In a second aspect, the invention conprisSes a nethod of enhancing the
wat er - sheddi ng propert| eddi ng
test, of a lubricating gaTaglerp %ﬁ#ﬁﬁonﬁ %&qpééﬂrop}ég??a\({ﬁttlo Stg&t%nk
pi ston engine, or the sysittgiedrsbrleashonogrod Y’ bvitclog gs e &t add esel

engi ne, having a centrifu e, i ncluding a sealing nedium by
enpl oying a lubricati nd“bgigli iﬁﬁ*p%‘g}tl on as defined in the first

aspect of the inventionpphent ﬁmﬁéﬂdomﬁébneauﬁ@gdleﬁdamﬂm@rethemass
| ubricating oil conposition where ( aﬁ]ﬁontal ns only (B2). In a third

aspect, the invention corrpr |“%%fa309f o {B) dgindhe @Pgﬁ%‘-’rﬁéa?dotﬂ ksel
15engi ne | ubricating oil of at
| east 15, such as at | east gge{?é%wa{]dq}g%gggm eit 2?%45 %eﬁ‘éﬁayﬁw 896,
conpri si ng: (A) dh alseamsit! adfkctytean¥éntibn eomprisks 4 miothiod af en’ngnmngttm:watqr-
and (B) 0.04,t9,5 nmass xpressed as active in di ent ,

b i Sat i g oTEBRBRRREFDAS MBI by ARG oG A bR
linked ar omat bifconiHRRIAG Bk IibRatioy dTaltAink bmgw{eemwsys@aﬂbwauon of
i ndependent|y represents an aronatic miety havin

subst i t uett s~ eesschend diessl gnging dayjps ageribivge gxsimlr@g:dmgmalmlmwn by
25al koxyal kyl o)
2oatkonyal kol enfy RIS REY s bRty
a |inki ng noiehgn @amardadsyiting @nespdadingdahrizatingseihgingposidiod whcrea;BD ccnkamng
gr oup;
only (B2).
In a third aspect, the invention comprises a trunk piston or cross-head diesel
15  engine lubricating oil composition having a total base number of at least 15, such as at
least 20, mg KOH/g, as determined by ASTM D2896, comprising:
(A)  atleast 40 mass % of an oil lubricating viscosity; and
(B) 0.04 to 5 mass %, expressed as active ingredient, of the lubricating oil

composition, of a combination of:

20 (B1l) at least one linked aromatic compound of the formula:
(T')a (Y'a
Ar—fL—Arn), (D
wherein:

each Ar independently represents an aromatic moiety having 0 to 3
substituents selected from the group consisting of alkyl, alkoxy,

25 alkoxyalkyl, hydroxy, hydroxyalkyl, acyloxy, acyloxyalkyl, aryloxy,
aryloxy alkyl, halo and combinations thereof;,
each L is independently a linking moiety comprising a carbon-carbon
single bond or a linking group;
each Y’ is independently a moiety of the formula Z(O(CRy)n)yX-,

30 wherein X is selected from the group consisting of (CR’;);, O and §; R
and R’ are each independently selected from H, C, to Cg alkyl and aryl,



each Y' is independently a noiety of the formula Z(0(CR2)n)yX-,
30wherein Xis selected fromthe group consisting of (CR 2)z, 0 and S;
R and R are each independently selected fromH, G to C6 al kyl and
aryl; - 4 - zis Ito 10; nis 0 to 10 when Xis (CR2)2, and 2 to 10
when Xis 0 or S y is Ito 30; Zis H angacyl group, an alkyl group
or an aryl group; each a is independently O to 3, with the proviso

that at |east one Ar miieqy, h?%?%’&git&ﬁeg%x‘?é‘@@%)?‘dﬂd)"toi@wﬂﬁiﬁﬁséoirs

not H and 5mis 1 to 100; and (B2 ast one“fi trogen-contai ni ng
di spersant, where the fagds | ton¥k is Bt arvaayt groBy.)antatkyl B@)p iosan aryl greup;

range from1:3 to 9:1, preferably in,t an from1:1.tq9 6:1 uch
ne 351 (o6 In chis ERERRRERGGRY Ohd Ffes ATt et A
expressions, if and whenviety®ears d0edsave: drbep FeRNVHIGISZ dsdtiHyaad bel ow

"active ingredient” or "(a.i.)" refers to additive material that is
not diluert or sol vent M BddadPP=ilg" or any cognate word specifies

the presence of stated (E?)at Y €&t ortd 1’?195%?3%)8;&?'5@%&%%&%% GAERANEMbsY :

but does not preclude t'he presence or oné or nore other
features, steps, integers, ovapwhienf@I1dto @F2)ips thdvangoliomtiieto 9:1,

expressions "consists of' or_'.cansists essentially . of" or cognates
may be enbraced within "con‘BF‘?f g@ﬁ’“}) c&%lgﬁirpggﬂ ﬁ%?eﬁuﬁﬁa%%ﬁg? @ﬁs
essentially of' paihi§ Specifichtith, he fellovabiP FbARARS exyRbssivns,&f irdlWhen used,

affecting the characteristics of the conposition to which it applies;
20" maj or Khodisve thegngaaingp asoxibedlelesy: 50 mass % of a conposition;
"mnor amount” NMeaRs;iJe§isediBP orQa IPEerer® Blad@itiCOMRRFiLL thATs not diluent
"TBN' nmeans tot al ‘Ealsg n%?r%er gsqﬁggsurced t?y RS%M %@%96. ﬂ?t g?nngfe
in this specificatsplyant; " phosphorus content” is as neasured by ASTM

Do 25 Ot e R oSS S MR BRLS res,
steps, or integers or components, but does not preclude the presence or
15 addition of one or more other features, steps, integers, components or groups
thereof; the expressions “consists of”” or “consists essentially of”’ or cognates
may be embraced within “comprises” or cognates, wherein “consists
essentially of” permits inclusion of substances not materially affecting the
characteristics of the composition to which it applies;
20 “major amount” means in excess of 50 mass % of a composition;
“minor amount” means less than 50 mass % of a composition;
“TBN” means total base number as measured by ASTM D2896.
Furthermore in this specification:
“phosphorus content” is as measured by ASTM D5185;
25 “sulphated ash content” is as measured by ASTM D874,
“sulphur content” is as measured by ASTM D2622;
“KV100” means kinematic viscosity at 100°C as measured by ASTM D445.
Also, it will be understood that various components used, essential as well as
optimal and customary, may react under conditions of formulation, storage or use and
30  that the invention also provides the product obtainable or obtained as a result of any
such reaction.
Further, it is understood that any upper and lower quantity, range and ratio

limits set forth herein may be independently combined.



"KV100" neans kinematic viscosity at 100C as neasured by ASTM D445.
Also, it wll be understood that various conponents used, essenti al
as well as optinmal and customary, nay react under conditions of
formul ati on, storage or use and 30that the invention al so provides

t he product obtainable or obtained as a result of any such reaction.
Further, it is understood that any upper “and | ower quantity, range
and ratio limts set forth herein nmay be independently conbined. - 5
- DETAI LED DESCRI PTI ON OF THE | NVENTI ON The features of the

i nvention rel BETAJLEDIBESCRIPTHIN OR EHEINVENTIOMd al | aspects of the
I nvention, wll n e desc 'hbed In nore detail as follows: 5 (El)
LINKED AROWATI C Credeases of the myeptingelrtings e anpropuaes Pisash elic
conpounds  Whi £He£A0T tREInRERPAT O {dwPBR SLREAMRY NSRS det Al Abifovks: ) bel ow.
epa(Y)a Ar-e L-Ar), T, (0 10 wherein each Ar independently represents

an aromatic noiety having O to 3 substituents selected fromthe group

consi sting of X ydr oxy, hydroxyal kyl, hal o
and conbi nat .‘B‘ﬁﬁf*h’m@%’ﬂ‘@r‘éﬁ%% ndently a linking noiety
conprising a car bays pEIGINIZISI2WYI Besofibed thase Borhpothil§'@high eapbe Erepdtedfrd
I ndependently a noi ety of Eh f?rrrula 1-1(0(CR2) n) yX-, wherein X is
sel ect ed fr orfiOfMPEUA Oélﬁ?iﬂb”t 5% ng of (CR2)z, 0 and S; R and R
are each i ndependently sel ec(i(géj fro Cl to Co alkyl and aryl; z is
Ito 10; nis O to 10 when Xi|$§ (CR'ZJ , and 2 to 10 when Xis 0 or S
and y is Ito 30; each a is imdependently O to 3, with the proviso
that at |east one Ar noiety Beard-at-Arkast one gtlpbup Y; and mis 1 to
100. Aronp i OwiepdiR badhsA Fihd @endedtNidiesehth af &romagc Mol RdVitg GRI3
carbocyclic noiety 20(phenyl) or a polynucl ear carbocyclic noiety.

Pol ynucl ear Csa]aqj@w&q qe@:cﬁ;ﬁiﬁ@m bs EFplyp consisting of alkyl, alkoxy, alkoxyalkyl, hydroxy,

hydroxyalkyl, halo and combinations thereof; each L is independently a linking

moiety comprising a carbon-carbon single bond or a linking group; each Y is
independently a moiety of the formula H(O(CR2),)yX-, wherein X is selected from the

15  group consisting of (CR’;);, O and S; R and R’ are each independently selected from
H, C, to Cg alkyl and aryl; zis 1 to 10; nis 0 to 10 when X is (CR’;),, and 2 to 10
when X is O or S; and y is 1 to 30; each a is independently 0 to 3, with the proviso
that at least one Ar moiety bears at least one group Y; and mis 1 to 100.

Aromatic moieties At of Formula (I) can be a mononuclear carbocyclic moiety

20  (phenyl) or a polynuclear carbocyclic moiety. Polynuclear carbocyclic moieties may
comprise two or more fused rings, each ring having 4 to 10 carbon atoms (e.g.,
naphthalene) or may be linked mononuclear aromatic moieties, such as biphenyl, or
may comprise linked, fused rings (e.g., binaphthyl). Examples of suitable polynuclear
carbocyclic aromatic moieties include naphthalene, anthracene, phenanthrene,

25  cyclopentenophenanthrene, benzanthracene, dibenzanthracene, chrysene, pyrene,
benzpyrene and coronene and dimer, trimer and higher polymers thereof. Ar can also
represent a mono- or polynuclear heterocyclic moiety. Heterocyclic moieties Ar
include those comprising on¢ or more rings each containing 4 to 10 atoms, including
one or more hetero atoms selected from N, O and S. Examples of suitable

30  monocyclic heterocyclic aromatic moieties include pyrrole, furan, thiophene,
imidazole, oxazole, thiazole, pyrazole, pyridine, pyrimidine and purine. Suitable

polynuclear heterocyclic moieties Ar include, for example, quinoline, isoquinoline,



conprise two or nore fused rings, each ring having 4 to 10 carbon
atons (e.g., naphthal ene) or may be |inked nononucl ear aromatic

noi eti es, such as biphenyl, or may conprise |linked, fused rings
(e.g., binaphthyl). Exanples of suitable polynuclear carbocyclic
aromati c noi eties include napht hal ene, %thracene, phenant hrene, 25
cyclopentenophenanthrene benzant hr acené,” "di benzant hr acene, chrysene,

pyrene, benzpyrene a onen nmer , tr| r and hi.gher. pol ynmers
Pherot . ar caroapleopasRhupas RGlABr yitegtiie aroRlemcy ol |
noi ety. Het er giaygdthi©lii®i Bich @foridticinftiéty d&r) YR iRdpBidenil NI QRA sAth fHRf ©
rings each containing 4 to 10 atons, I ncludi ng@ one or _nore hetero

at ons sel ect edl! mpwﬁm’ﬂ ge fiedare opdifiepnb sPalycyslic sasbncaclizppramptiscpeieties
heterocyclic ﬁégf@é&eﬂ fNP&s‘Ff,ﬂe?e?rehﬁFé é&ﬁ@o{%s o‘?'FSmJl&'E@Here g:’aaPR?{}e
i m dazol e, oxaz t hi az

pyrazo pyridine, pyrimd ne and
purine. St alpbthplehy. nﬁmilammdimnmetgwcrlmay 1mtﬂpemdeeﬂy Be unsobstineed of or

le, bazol e, d' i dyl,
or ol e prohattites a% bR B iens seleien SR TRE e oualis it
Each aronmati chydad:&hikyl Aal, mxommaﬂ&@nsaetﬁﬂmfe@ﬁlye@a&mrw@uﬁshakecﬁl |

noieties Ar are the sane or different. Polycyclic carbocyclic
aromati c i efexespt Br EroupBH &rand dermipnd 6royPRf er red are conpounds of

Fornmula | wherein

may i_ndependently eﬁﬁﬂlﬁi{i}%gﬁn ?LS Q%?@Jggg%lgﬁtﬁgd\%\%?ﬁ&&fﬁtbggfmn
substi t uett s sebomcsinge Handrvetwdey Ithe catﬂoom;onfsl df@djyaednkyio;etlh;/ﬂr @xylinking
hydr oxyal kyl , hal o nbi nati on r Pr ef er abl each, Ar, is
UnSube 1t ot capa SRPEIPRER s kA Rar Hinkres geu pp e

l'i nki ng gr oupifkapesi@tedRy mﬂcag@mnmb lﬂki%ﬁra@ﬂao 11%§e§@é}bhﬁ1dallﬁﬁdé39n
to 10 carbon single bond between the carbon atons of adjacent

noi eties Ar, leﬂet’ﬂam nrﬂﬂagwgargirs(ytfpr linkigge. Ryelrmed Hkkln@gr@mm alkplene tiekages
| kyl i h I
al kyl ene |n 3@C(wa3gpF(C@ggcAg%¢)}é 2?@%@%’8 er-acy

| i nkages, am no ages I nkages,
ur et hane 13 nke@@@p MCXG%MCOF,lanHag&r ligk gdes,rsneldas -Enldrnﬁ;‘-.gmuqapreéned

al kyl ene Iinkages such as di acyl
| i nkages such]a‘g‘énglgouwlkgf_’@e%%ﬁ%#ﬂ&?m erﬁﬁgcgg[?f ur |inkages, such

as -Sr or -Sc. Nbr}&ef@fabiﬁmaﬂlrémﬂa pregfe@amna@malahwh@ﬂ@rd profea®Bs Ar
nost preferably - Preferab ﬁi Ar of Formula (l). represents

napht hal ene, Ia#anYﬁérf@r@)?é? @mmhx}oxw agolg Brgferably eraswr is derived from 2-(2-
2- (2- napht hyl 2-
P oy A ROR R0l B L 20 Y5, PRI, ¥ SEFRBLIRE i€ iRl 2

napht hyl oxy) - m s 2 Pr e For
is the gr¥fup H(D(H(RGXzI;QZ)\Ql)eyﬁnyl&m@rfelMogc nr@%mbbfoAst ngbintbalpree¥as abl vy,

Ar is naphth S 2CH20- and is -CH2-. Met hods for
form ng conpg;dﬁg:? Sﬁé W ﬁjf shoul d be apparent to those skilled
in thedart hA hydlrrgxmbdsafbﬂmmrtg (ﬁﬂi]ﬁ(ﬁﬁlﬂﬁdﬂ’ﬁmﬂl&? dpshoaldticpparemno Hdse
reacted with an_ al kyl ene ¢ te yeecar to
provi de a confkiaddn e“‘EISP “ﬁ%ﬂ’? é‘%%ﬁ?ﬁ&mp‘f"l‘? eqgattdxy |
aromati c Conmaimgn Qmsileeé srboak (68" %?Eﬁ@caﬁ‘ﬁ&ma&??&ﬁr@ﬁdé R c&msoﬁe%?%ce

of a base catalyst, Such as aquedus 5odi um hydf oxi de,
t enper at 2% oforfinle ARAEY h.oPREwablythe kydsanyy atomatie g@nwn@@md @k)’lﬁnﬁl ng

the react] on. HRkel JBa0E EAPUSLALL 0 beck 96 LoRa kb Solitm

azeot ropic di TIPS O OF Ot conventi1 ona separ a¥| on of
the resul tinghydaégdeyent ataeerﬁﬁeramtwhfﬁom%ﬁé@ﬂnﬁdferalbboﬁmmdm MO%]] of

the reaction (indicated %{ t he cessation grf CEJZ evol utj ongb
reaction proddeENE G 1481UH MRlsE Y e KiRPVed Frrdhe Fragiinn mixfye by azeotmp]c
Al ternativel Yaisidape bPstitr RRAHEbAA nfaRd 00 Sbarafbie Bf 18 rddaBhg RférmegRR be
reacted with an epoxi de,
30 productis desired, upon completion of the reaction (indicated by the cessation of CO,
evolution), the reaction product can be collected, and cooled to solidify. Alternatively,

a hydroxyl aromatic compound, such as naphthol, can be reacted with an epoxide,



- 7 - such as ethyl ene oxide, propylene oxide, butylenes oxide or
styrene oxide, under simlar conditions to incorporate one or nore
oxy-al kyl ene groups. To forma conpound of Formula (1), the resulting
i nternedi ate conmpound Ar- (Y)a nay be further reacted with a

pol yhal ogenat ed (preferably dihal ogenat ec}) 5hydr ocarbon (e.g.,

1- 4- di chl or obut ane, 2, 2-di chl oropropane, ‘etc.), or a di- or poly-
olefin (e.qg., _butadiene, Jj.sopren di.ui enzen 1.4-hexadi en

T 5 hexadi one*SBpE IR ol RBI s S PURRIEBHE: o i aie R

al kyl ene | i nkiimglagdonditions fedAcinparite ohe oiOherciors-alkiylehy ppoupnd a ket one or
al dehyde (e.g., farnpl dehyde, acetone, nzophenone, acet ophenone
etc.) provides an £ érF@lquWKje‘Zngﬂﬁblﬁzﬁdﬁe Jesuliag fitermgdiae pempound Ar-
conpound can B, 30 BB firth¥r fef@ed WitH a PBIyRAIb Sttt (Sritefabl¥ diRalBadihig) d OF
anhydri de (e.gﬁ? oial IC arcied,_ mal oﬁzﬁg ygci gfnasuélgri r?i cwac]i E(lzl,ggFlutjari C
aci d, adi pi ¢ bkretartondegnil ¢-didilgubitdes, 22+ dichloroBuwiptne etc.) pulaydi1drfpotie,

sul finyl and sukfonyl, |Linkages may.be provid reacti of.. t he
o et 5 A~ (5 bR R i T TR S gt e
E EO% 1,2) sul f :J][ tormelﬂ@?- gbzﬁFdndﬂ,of $Ui‘5nf(1)uélﬁc g_IGihMlthiﬂ a;iEyl_crﬁeh'lrﬂlmg! gé&i]isDRieﬁﬂfion 05
, sul furyl 15chloride etc.).. To provide a compoun
of Fornmul a (I‘)"‘)\%‘?%A’éq)al‘“k‘g? @e&rﬁ@ﬂhwedﬁ&géemwﬁgﬁxqeegccmnc,( Y)m; can

be reacted wi td,ghdhieNidesiph&ione CEPINESs & alEREMked Lgmpdthi8" RhRch-
is a direct carbon to carbon |ink, may be forned via oxidative

coupl i ng pol yhsked zampermdiesi he foamed ky taaetingf meietigs Ar(Y)cwith s ddeidand
cuprous chlorjde,.as, descrtbed, for.e l e, .by.P. . Kovaci et al.,
1 ol yrer SchBRAiAted KA B, pfi R S pic e BPS aaifle B
Al t er nat i vel ysucsinizhainhgdrilepdtely Smifidd) @olysulfiee] sbifinylemd sulfghyhBhlektefay be
Ar-(Y)a and an al kali netal as described, for exanple, in "Catalytic
Benzene Coupl PYyd bwéétf%rﬁfﬁ%ﬁm&%%'&if BBE\E‘@H{%P%FE@G‘}OW wfrizing

Stevens, K. M ;535 (ie%f Sulfir medRhIRARE 8 fig ik hibride, tﬁmn?b’chlnglﬁrfg@@iz), sulfuryl
Comuni cations, 2679-2680 (1988). To formthe preferred conpotnds of

Formul a (15, ¢heridedSQrClal, Riglede pravirde argnpsueg ofUpmiler(b withedinaalkléne a
met hyl ene |i nking: gi BHRI_N] ] Al eaction
m xture can bégh%g'l?g %%%)Pfeg\és\?\fxf ﬁg@d@gﬁg?&@%?gl%ﬁﬁhe&n%@% g‘énsdsg
acid (e.g., aFattulo), evhaeimd) issndirececeiondo virbbn Hitk, adagdle felened ptod-adajvk y
f or mal dehyde, an referably in the presence , of residual acid, to.
provi de an al W’Pg‘i‘gl?‘ﬁ?ﬂ‘?’@?@“ %Pi}"%ﬂ‘?&l”@ﬁgaﬁmlﬂﬁ%aﬁ% FHPTOES eipridh o
(1). The degrgeiesdribed) BHBahpid, bpe. Rbvdcheetd, ﬁ%po,sw@fgfe%; E@trﬁ,m& Ehdm.

of mo

range from2 to 101 scorres onding to a val ue fromIlto 100),
pr ef er abl 30 f r B¢n 21,687 6§83 empativplyy wish gompemds map be frmed by reacting
The conpounds

. i.ng f
formia (1) woRiatAT R pid il ot ER it AP ho GEALIA Tl iRl
agent and an €oydliagion§aegeniNanapmiows @rvepCaslystt's M. Oy Stehensf KuMnBelers, S.

f L- A 11) 5 wh i Y .is~ind d I i f th
(P L o ot AL A8 By SRR o Bl L
group or H, and Arto formXhe frefeired Bordftshnis & ForfnliR (DoR&iSand@yiidRdinkihg
Formula (1), with the proviso that, at |east one Ar noiety bears at

| east one2subgeup.uemie PiRfsehly ymethylepsilisking srapnbase Femaining i the Ar{¥$).100.
ﬁ;ld'; 22 !’;b;ryl RhARY AR San'HAHetiti-BY Mtﬁﬁaﬁpﬁﬂsfe%[}a@m fn A&k of acid (e.g.,
a sulfonic acid) and reacted with an aldehyde, preferably formaldehyde, and
preferably in the presence of residual acid, to provide an alkylene, preferably
methylene bridged compound of Formula (I). The degree of polymerization of the
30  compounds of Formula I range from 2 to 101 (corresponding to a value of m of from

1 to 100), preferably from 2 to 50, most preferably from 2 to 25.



10car boni c acid halides, hydrocarbyl sulfonic acid and hydrocar byl
sul fonic acid halides, hydrocarbyl phosphoric acid and hydrocar byl
phosphoric halides, hydrocarbyl isocyanates and hydrocarbyl succinic
acyl ating agents. Preferred acylating agents are Cg and hi gher

hydr ocar byl isocyanates, such as dodecyl ,i socyanate and hexadodecyl

i socyanate and Cg or higher hydrocarbyl' 6y|ating agents nor e

preferably 15 pol yhut en sycelnic nts

ol ybut enyl - or ol icomBarERgr eenEet e i ar R Fast HEAr Sl )
t he hydrocar bﬁbi-rmﬂblcl(; withit Raytloat bah aghtihg ugdn{ ah alk§lating) bigeaLindoei dgithg
nmol ecul ar weight (M) of from 10 to 5000, preferably from 200 to

3000, nore praéF’é‘rﬁlﬁilf’yfcferPFﬁ?F%% X e 55mwla: pr ef erred hydr ocar byl

i socyanate acyl ati ng agent BI hav nunber aver age nol ecul ar

wei ght (MO of from 100 to SE‘F 20p erablyfrom200to 3000, nore
preferably from 200 to 2000 Acyl ating agents can be prepared by

conventional nethods known tér-tffdse—sk)led in t@B art, such as
chl orine-assisted, thernmal and radical_ grafting met hods. The

acyl at i ng Sagewheseia 0¥’ igindspendenthicn ppig &futmmulp%@@%bb@( £ pean acyl
acylating a f tyh 1

2gonts are. uchopt, AR RyPatbUfio: bR i S, g8 A A0R 2% Y SrB e e
det ai | ed descasidefinagiindbrmea ﬂ(),dssit}f ibe pfwisnitln@, aadb}‘stme g rag@nbears & least

e P TN SR B Y Rt 2R at HhaRE RS TR Pop- 25 e ko

al cohol's, pref er alguakig a&;ﬂatﬁlg&gahmemdahy@h@myl ciYbiiabtie, Bidcatbyng
.agents i ncl ude Cg to, C30, preferably to Cl8 al kane-substjt uted

aryl nonol0 orcaﬂ@nwm%llﬁ%hy@e%bﬂﬁul&m%m%mhxdwa@dhﬁtmw agfd halides,
Formula (1) @aggjnt can
be adjusted ?ﬁﬂh ?ﬁg al ﬁfdﬂggclg%hgxg&%%%l @H&/pggréﬁﬁagg ést2|151?/§*0

more, 50% or ineyenatss ané Wydrocarbyl sucsinigacylghing vgente Rrofewred aaythting a@nqums

Y. In the c ere und of Formu ). has dr ox d/

21 iyl "hydr oyt OTA e RAFRSRER B8 ShaRes SO dBelelt OBl B ke ROy

acyl ating gr Osgyandte arfl QF highehjdacdartdd heybiting apeitd, inre préfesdbiin hydroxy
and/ or al kyl hydroxy substituents will be 5 cogverted to acyl oxy

acyl oxy alXky|Pakytwtasyl sucginteineylatingAggpis suehas #olyBs iy p@%qunbpwwléuwr)w
has hydroxy ,,g)ha_;d re
reacted wt ha@%&gﬁdf g??@ g}h E,P?%fg‘)émﬁ I slr&pd(z)m)? %1%1%%0?1%% Eégﬁp‘gﬂg%r%% ?on
of such hydr axyntenalenageahdgdubey svetghy ( Mubaftfranu &0f to 5800, préferablyrfior 2@kot o

St T ut ed vitof thedmshoratly HFRT a0 B 3SR. Febtomizd FRGREEN oot Rafhr Badre
al kyl groups gefy \ﬁlﬂﬂﬁb@@hﬁ}ﬂbéﬁabé}hgb rha@mﬂ %mf(%?ﬁmﬁ%@b 5000,
invention. A salt form of r&oun s of For is an

acyl at i ng2%r curgferahl feem 289 t%B Beiupneprqf@ﬁblméwm%xqq ©309Bn with base (as
may occur, for ex a"r‘mg‘JE&t&&n'b@;Fe;o% y@?wghﬁ @1 HE%&B@ &%th?r{btse
e pac or mu ,

either in an additi age or rican is als
consi der ed t oskidkedud thgiart, fulck asddpmeesfsmsﬂaé, themmhandcradlczil@@xﬁmuetﬂsdsoffhe
Formula (I1) be derlve fromthe osof Faor

FonCti ng. t hb 9BLDE BG5S R ORERL & PO DR PSR e e pects
preferably indbe ﬁﬂfcﬁ@@d]ﬁ;ﬁoﬂf:ss&hdnlml Acpsing spaitabnéked i8 W m@fufacture of
sul fonic acid, e.g., dodecyl benzene sul fonic acid, paratol uene

sul foni ¢ 2% ddlmerﬁaamwﬁ@gweﬁp@ aficdeacrition of pethadsior &r@mgaacylétm&%&?ﬁwas

Anber| yst - 15,; t [ r tungsten
pol yphosphori (s: g%ﬁg%:(?ﬁ thé&scgﬁ@hﬁ%gg%ag{pd%?&%m?%&&%outMg‘at o 300

preferably from 5@uitablgslkylBtingiagkats indlededbuto €:cdkatictalcohgls, rréferably Cs to
preferred pol Ci ac tin n form.ddi s
DTt bt or oo AR ReOEY s el e Ethde GBS L S S Cs
alkane-substituted aryl mono- or polyhydroxide.
30 Molar amounts of the compound of Formula (I) and the acylating, alkylating

and/or arylating agent can be adjusted such that all, or only a portion, such as 25% or



Compounds of Fornula (11) can be derived fromthe precursors of
Formula (I) by reacting the precursors of Formula (1) with the

al kyl ati ng agent or arylating agent, 25preferably in the presence of
tri phenyl phosphi ne and di et hyl azodi carboxylate (DEAD), a liquid acid
catal yst, such as sulfonic acid, e.g., dgdecyl benzene sulfonic acid,
par at ol uene sul fonic acid or pol yphosphoric acid or a solid acid
catal yst such_as ﬁgperlﬁst-igo Anberlyst-3 zeolites, mner [aq%d
clay or tungsP¥& PoP JpREEMdP 1O Rqrg ot Hoves é"r‘?ﬁ8?‘éﬁ‘i‘?aé° FPU8% bm '8 %
300, pref er ablaye #h@B RGO EonAdla (BR)s MA:ESSIRF REASANKyAShI ess

di spersants useful in the conpositions of the present Invention
conpri se an oubstifesnispprd $sh Gorapquads ¥R geasted withpa @k RS ETauR. igs possible

functional gr 2 L At i ¢ 0. Lglies to be
i sper sed.  Tyiafers pblicn fSRA Mol aREBARGHAB M IRRILMIE® i do
or ester ol amwnnaiedito esylatytmatydaxyt akyl igeoupsl Intbe cdsa sdhberibe confifoend of a a

bri dgi . T h di be,. . f | ect ed
fromol I - Sof dirEnBiPes hEEef wiltd oia ey SBeryyebis, S0 Whh b or
oxazol i nes Ofreﬁité?ﬂgitlﬁﬁkﬁﬁﬂlahﬁgi@féﬁﬁ,ribi@Eoﬁiﬂl@ﬂlhﬁdﬂtﬂcﬁ PR ofdtiéh hydroxy

pol ycarboxylic acids or anhydrides thereof; thiocarboxylate
derivatives omd{osalytandiony pukstmerts wilhbe canyerdedcth anhoxy arprdexycalkyl groups.

hydr ocar bons i ! i af | L& o; and
Martni ch cond@ﬁ%g iaﬁ%%%g@5&?§gﬁggﬁggﬁ%§&@%%@gﬁggﬁﬁggﬁ%éﬂ%agﬁgﬁh
substit utEd plrglony anddriarflexynakyl enouge azrednpddrydaty tlyih elnescppd ofahe present
10Preferably,. the ashle di spersant, i s_a "hi .ol ecyl ar wei, ght"

di sper sant haBVAGOR Auib drmarepramds pEEGmas TR 5 og poadlise eramen
or equal to 4yKiePsalts v&hit ESnDuEeAtidn MR bakdas2aPsidur, ThexBhle! &R to
nmol ecul ar wei ght ranges w || depend on the type of polynmer used to

formthe di speiesghien witha malahdeleresat, eithee in argpitiye @E‘é‘gg%@fe%’féﬁ?‘;'laf&ﬁd t he
type of pol arlrlslli&ﬁgl i99Rb c&sﬂé&gﬁgﬂé %ﬁfa-thg&%ﬂ%ﬂﬂplq@em
e I gh no

r a
15pol yi sobut yl'ene-derivati z i spersant, a ec&ﬁér wei ght
di spersant5 i s one GompueddswftBorranlp Ol yeae be ded¥eddroen theprevgrsarsrod ifoenula (1)

aver age nol ecul ar wei.ght of fr 1680 .t 0. 0. Typi cal .
commerci al | y /RS Beroretiregnans RBde vk dit oreomblyin e
pol yi sobut yl gitesend ofaBIqBid i dlyst, AU suBMEE age, ) &Q%J&ber\h@h@mfonic
rangi ng from900 to 2300, finctionaljzed by nmaleic anhydride (MN-=
98), and der ik parai@lusne sl fomicasidyl prlyRbomARGRF IO Aoiole afid calghyPlgieh ¥

o Torm hi gh RaPEoa Lo T ae B B, Rl it g e SRR HeRE
pol ymer cMhi resid; at otetiperatiirs pirara about Gité 300, preferbidy fronoifpiei2§0.8d. Usderg
et hods t hat the g‘boK/Q %gr@ditiionns}tﬁg pl%%érfed polybutenyl succinic acylating agents can form
diesters, acid esters or lactone esters with the compound of Formula (1).
Compounds of Formula (1I) can be derived from the precursors of Formula (I)
by reacting the precursors of Formula (I} with the alkylating agent or arylating agent,
25  preferably in the presence of triphenylphosphine and diethyl azodicarboxylate
(DEAD), a liquid acid catalyst, such as sulfonic acid, e.g., dodecyl benzene sulfonic
acid, paratoluene sulfonic acid or polyphosphoric acid or a solid acid catalyst such as
Amberlyst-15, Amberlyst-36, zeolites, mineral acid clay or tungsten polyphosphoric
acid; at a temperature of from 0 to 300, preferably from 50 to 250,°C.
30
{(B2) ASHLESS DISPERSANT
Ashless dispersants useful in the compositions of the present invention

comprise an oil-soluble polymeric long chain backbone having functional groups



Pol ymer nol ecul ar wei ght, specifically nunber average nol ecul ar

wei ght 25 (M), can be determ ned by various known techni ques. One
conveni ent nethod is gel perneation chromatography (GPC), which
additional ly provides nol ecul ar wei ght di st ribution information (see
W W Yau, J. J. Kirkland and D. D. Bly, "Mdem Size Exclusion Liquid
Chr omat ogr aphy”, John Wley and Sons, Ne]&/ York 1979). If the

nol ecul ar wei of. an am ne- nta n| n nt.

PI BSA. pol y amiSHEREl OL5oe AR R Lo 4 D ety ATRIEEID: Fish dipesenite of
the anmi ne mayofpHSEarhing, amoﬁpeaﬁaﬁtorteﬂe.qﬁlaamti@edumed {dEh& SO ey,

| eadi ng to an inaccurate mol ecul ar wei ght determ nati on. Persons

fam |iar wit fPaeiheneedeaviagrprieingreowt i AEHEsS diaesat A1y beniar example,
probl em may Q@lea}aa @%%@r %ﬁ%@te?s it EseRl YaT s%asﬁfegmd SUeHiRS of
ran (THF) m xed wt

tetrahydrofu a mnor anounht of 'pyridine, as
opposed t & puoreg chain| }ﬁdm“ﬁhlbomsolhﬂhm&mwcalambpcﬂecaawwswdk d:f;anhya#mdemg

the amine with a i c rre t he,nol ecul ar. I, ght
baseq ont he HiAHCHeGR R de i o e otebEegr: kBt ARp it
det er m ni ng nRHREGAbEEs HaRIngPolyaRiie théibliedrateyched HirSetlyaM&@Eto B atnadh

wei ght polyners, is vapor pressure osnonetry (see, e.g., ASTM D3592).

The degree ofco iR ipFtupts fommsd by 08“%1“9%ilonlgé:ha‘Dﬁ“WH“bteme"@JbW“h
nononer i ol hus for the copolymers of

t Wwo nononers @%Id&h anw OWI §te pag%?%loms: M x nol. % nononer 1 +
M x nol .1% rmnorrerPra*cmBlEpﬂ:e af0esx dispérsamt isradhighenoldddd weight! disgersannonmer
2 Preferably, the degree of oI merizatjor-for th olynmer b bons
Gsed Ln the [MAVERANGHDFSvaTaER mplqoulgh weigl N Broplqr KOs Az o e,
preferably 35%;sbawked4 00 endIRb0y ried Fee@eqwcbﬁme@ht AR %e&mbﬁyed
in this invention include 15 honnpolyners I nterpol yners or | ower

nol ecul ar weithypagraeaerpsedsto forre ﬂﬁé‘ﬂﬁppl?af&fthﬁlé‘@ﬂbﬁr o fimgtienat euPdr i se
pol yrer s, of SHAheaR B0 Rpr Al S Be ol FOLBUEPIELEL"
al kyl 15  polyisobutylene-derivatized dispersant, a high molecular wei ght dispersant is one
formed with a polymer backbone having a number average molecular weight of from
1680 to 5600. Typical commercially-available polyisobutylene-based dispersants
contain polyisobutylene polymers having a number average molecular weight ranging
from 900 to 2300, functionalized by maleic anhydride (MW = 98), and derivatized
20 with polyamines having a molecular weight of from 100 to 350. Polymers of lower
molecular weight may also be used to form high molecular weight dispersants by
incorporating multiple polymer chains into the dispersant, which can be accomplished
using methods that are known in the art.
Polymer molecular weight, specifically number average molecular weight
25  (Mh), can be determined by various known techniques. One convenient method is gel
permeation chromatography (GPC), which additionally provides molecular weight
distribution information (see¢ W. W. Yau, J. J. Kirkland and D. D. Bly, "Modermn Size
Exclusion Liquid Chromatography”, John Wiley and Sons, New York, 1979). Ifthe
molecular weight of an amine-containing dispersant {e.g., PIBSA-polyamine or
30 PIBSA-PAM) is being determined, the presence of the amine may cause the
dispersant to be adsorbed by the column, leading to an inaccurate molecular weight
determination. Persons familiar with the operation of GPC equipment understand that

this problem may be eliminated by using a mixed solvent system, such as



radi cal conprising 1 to 26 carbon atons and wherein the pol yner
contai ns carbon-tocarbon unsaturation, preferably a high degree of
term nal ethenylidene unsaturation. 20 One preferred class of such
pol ymers enployed in this invention conprise interpolyners of

et hyl ene and at | east one al pha-olefin of the above formnmula, wherein
Rl is alkyl of from1l to 18 carbon atorr }‘and nor e preferably IS

al kyl of fron11 t ato and nore fer bI sti of from
TLeYh e bon o Rere S rak & itk Asngt Sreu o pyTaine oo fpastd frpurd
COMDNONErS | mq{wd%e Préble@nVHIR beRUORYIE BS capphipuh€ Afmd withaxene- 1,

octene-1, 4-nethyl pentene-1, decene- |, dodecene-1, tridecene-1,
t et r adecene- Bnh andewrrsting the exleralae isight basedemine sumberiof capping

oct adecene- 1, a

o1 opyl ene. and A engoferzstl Aol JARERARuIS o, M TP
pr opyl ene Shornwpalnysiendar wright pelythetsoisoppinpnessise opnapstiye(ses, bigt, &8TM
copol yners, ﬁ%ﬂ¥ ene- propyl ene copol yners, 30et hyl ene-butene-1
copolynmers a | i ke, wherein the polyner contains at |least - 12

- sonme term nal angége b@éwMeMMD;&dwm£r§f erred polyners are
unsat ur at ed copolyners of ethylene and propyl ene and ethyl ene and

but ene-1. The |nterp§j/ o mventl on may contain a m nor
anount, e.g. 0.5 ng&—dﬁ%a/—a—@—t—e C18 non-conjugated diolefin
cononorer . However i YoM Wk pe@™eHat t he pol ynmers of this

5i nvention conprise onIy al pha-ol efin honmopol yners, interpolyners of
al pha- ol ef i n 206 dws drahscaptimed eftpo nyonemersd, iy bd @htlatedds follows:

al pha-ol efin com)nome';q h"? nol ar .eth IeneI ontent of the polymers
employed in this invedl B89 FOORPRYd, b, ’ of 20 to 80,
nore prefigrably 38ptdOU®m0%ftrﬂMQmerpr opyolnrec ahdstmmebt ene- 1 are

enpl oyed as conononer(s) with ethylene, the ethylene content of such
copolymers is 10 nost preferably between 45 and 65 % al t hough hi gher
or | ower ethyl enePMﬂ‘hl&llylﬁieﬂvgtcé)ﬁ'mﬁ)&ﬁ@ﬁhtmnfortheﬁh@ﬁﬁrbﬁkﬁ(ﬁ%&sdﬁl&ﬁ be

prepared by poI ynerj zi, a- ol e m Xt ures

al pha- ol ef i n hRY¥ALE Is "gr] aﬁ%p ]Eg'ﬁ’ﬂi’r%%stgﬁes’é'ﬁq{w@ﬁ%abdhaséﬁlqoeast
one C3 to C28 al phﬂeﬁ}e@’ér!-éﬂ H")‘Fﬁfb@,ﬁ?%ns drrisotyher@nep‘;@ﬁaen 911‘13 Rv&oainehlde
system conpri sing at 15| east one netall ocene .

cycl opentladi dapiopelymas; micspplymersjor bmmahd\)laemg@mydmwbﬁm @ne family

conpound. Usigpgedaly! POLEIS Eotiipris p%ﬁec{feglghe\g@%&d?or%?@a& ge o &l; ol B,

pol ymer chai ns "pos termna uneatur ati oné

provi ded. Thelmrlfaemgmefoaﬁula@imﬂnﬂhamaequ‘hls Eltahglﬂﬁr bRh¢Hed @hain alkyl
et henyl i dene unsaturation may be determined by FTIR spectroscopic

anal ysi s, ti traditdl oompmsing’l 8 2\GRrbonrataenyaidyrheresn e p2lymtehcantdiag cagronttgpe

b h t d b in Rl is.C,
1o o6 oyt Cbon PEGonref Gl s Righ dedte hTedmEmin it eflaputioh
al kyl, arg nusde pefeired @dids)of Gichipdlymkradnplbyed(if thds invertioR bmpiseet hyl )
and V\/nerel n POLY represents the_ palyner chain._ The chain th_ of
the R al kyl TEFOGETR 9t cHiireded BriErheneP Brlcumdromon Srmsts sbeeia
for use in thelpakwamom {OT® cafboiafiRhs, RAPHBHe pRiferhb lpakws?ﬁfmaﬁptaag ns

can contain termnal ethenyl, i.e., vinyl, unsatura ion,"i.e
POLY- CH=CH2, carbgn atomsr mdanor@fpretfereblp@hly frem d 40 2 cothomatormisn Themfore,

t t fi bove.
.rltﬁ gggntsg ; lrjnr ﬁ 6{45? 1 ﬂ% a?l #%{“8%’: €15 gndl go’monomel% mcll.ll:ge for examlﬂee plrc?p% cn%, ove

25 butcne-l, hexene-1, octene-1, 4-methylpentene-1, decene-1, dodecene-1, tridecene-1,
tetradecene-1, pentadecene-1, hexadecene-1, heptadecene-1, octadecene-1,
nonadecene-1, and mixtures thereof (e.g., mixtures of propylene and butene-1, and the
like). Exemplary of such polymers are propylene homopolymers, butene-1
homopolymers, propylene-butene copolymers, ethylene-propylene copolymers,

30  ethylene-butene-1 copolymers and the like, wherein the polymer contains at least



i nterpolyners may be prepared by known netal |l ocene chem stry and may
al so.-be prepared as described in U S. Patent Nos. 5,498, 809;

5,663, 130; 5, 705,577; 305,814, 715; 6,022,929 and 6, 030, 930.

Anot her usefiil class of polymers conprises polyners prepared by
cationic polynerization of isobutene, rene, and the |ike. Comon
polymers fromthis class i ncl ude polylsdéutenes obt ai ned by

pol yneri zati on of flnegﬁhstrea - but ene

m hayi
oy ant o 3o traugaL g el T g Pietteed SRDEIEES BF SR Eeb 0% by

W., in the popsiones o%th leh€iv raﬁylahe%aalw&he asHsfler”S] . atREThitHHlymers
trichloride or boron tritluori A preferred source of nononer for

nmeki ng pol y- rpfithis @H@@thnsmqyeqorl@!%mméémowf%r@é topdRolg S0 b € 19t e nant,
These feedst og y@gﬁgc?gfc‘l'e%ﬁ'c%‘éﬂodlé} %{b%@ért nfs;ifeigf@ hgt B potyme teoft‘%s

4,952, 739. Fol ene I's a nost prete one‘o
present i sverhventiomhesmaprise only alpharodefih qu@ulgmiead;lrmerbq]ymatsiotﬂ aipha-olefin

I t f but t .. L Al .C13 BF3
Cat ol yst o . SOERNBES PuCBrrREnEs ofenuP 13 MBeliti Pabnamigr. The molar
unsat urati on diyleHeRbMES d?ihecﬁ%%fr@érbbﬁhgﬂyé'd il ehnds F@fercﬂﬂ’} W€ range
chain, positioned along the chain not ed above,

pol yi sobut y| ed@? rtﬁ)ﬁ;(it FraTe PRt bly 801 toxt0s % W BerBRTPYY pnesiag/os Ruigne- 1 are
hydr ocar bon eelﬂ'gi I:(fr%ﬂog%ﬁf{/\gl tl% Btﬁgg?e %t e‘é:%te%‘f‘ stk oPolgrdleEs yis

pol yi sobut yl nown I SO éne can unctiona
hal ogenatlidon rhest grefanzkhlpbctwaen 4hgnd asive, allﬂleughsﬂlgheenelbweeahyhemconmntsby
free radi cal 58 a@tl ng using a catalyst (e.g. peroxide), as described
bel ow. 15Pr oCE¥ $6Pt- 1 eact i ng pol yneri c hydrocarbons with

unsaturated car boxhkdchohehddSmaBO¥RpireE by PolyRehAhSalghdloleh® monomer, or
preparation of derivatives fromsuch conmpounds are disclosed in U S

Pat ent Nos. 3niggwesgdglpha-olefin ngymmers, ormixpges coglmsmggﬂwlens andyat leaggone

3, 275, 554; 3, 3 9

2 534, 235, ard iR Einerin thoprdtiice ot tathyeP i dobriifia

f unct i onallsi zdehst @@ rhaalleeranielgs a uyplbhem@:hdm(ykyhnsmoacmeﬂal p:nmpumd) and an

noi eties (pr abI aC|d r anhydride) b eacti ng. o.pol yner .or
o ocar bon iR andsifiinhc URREARS tEEtss 3RehEReE mfich DSl G or e
functi onal ”q:io%d?%hzﬁﬁs RB63E erminaPothendlidldhe-tppdingdtidEon EFIRpréMILL TS,
etc., onto the polyner or hydrocarbon chains primarily at sites of

car bon-t o- carmrmntag&%ﬁm#mqrﬁhmm@&lm tsrmpigy eff@nglsdeé% HosaBisgtiongpay be
| efi t 2
ol efinic unsa&ﬁ:ﬁ#@ﬂ% FYR 519.-0&55% lﬂlﬁﬂﬁ% fisodt &4 WRC&At%aiyhﬁPstdfon

(e.g. chlorina ocess or t ené” reaction.
usi ng thef r akislagt sk ngyafabha’ig:t@'i’zedbg&eﬁhﬂhﬁtﬁ@P@DYéC((FdDﬁDH@ivhéﬁuﬂl is
peroxide), the functionalization is randomy effected al ong the

pol ymer chai %1 te€hetikylvmseferahbt Cotadiis elkyl @ﬁfecmﬁfetﬁbwééld@@plalké!hédd mpst
hal t , t
ool ofi n po pigeety S g £, By STA HE%LR PIET i Bieire

brom ne, basqﬁlmrthanmhegﬁtandkngjbbf/meﬁ amyhgfdupwdrmymdep:eyldlpgmlthag
the chlorine or brom.ne t h th ol r at a tenperatur Oto
00, oy of o PoR B Sy ¥ se in b ezatin. % B apops! of e polymér
preferablys 1 dh@ind cant@¥fafh temﬁalrbﬂ{eﬁgﬁﬂ@t AyIPesytkRitioR) . ehvdLm@Hbgfllﬁ, and

(hereinafter backbones) can then be reacted with sufficient -
a portion of the polymers can contain intenal monounsaturation, e.g. POLY-

CH=CH(R), wherein R' is as defined above. These terminally unsaturated
interpolymers may be prepared by known metallocene chemistry and may also be
prepared as described in U.S. Patent Nos. 5,498,809; 5,603,130; 5,705,577,
30 5,814,715; 6,022,929 and 6,030,930.
Another useful class of polymers comprises polymers prepared by cationic
polymerization of isobutene, styrene, and the like. Common polymers from this class

include polyisobutenes obtained by polymerization of a Cy refinery stream having a



nonounsat ur at ed reactant capabl e of adding functional noieties to the
backbone, e.g., nonounsaturated carboxylic reactant, at 100 to 250,
usual ly 180 to 235,C, for 0.5 to 10, e.g., 3 to 8, hours, such that

t he product obtained will contain the desired nunber of noles of the
nonounsat ur at ed carhoxylic reactant per | e of the hal ogenated
5backbones. Alternatively, the backbone id the nonounsat ur at ed

carboxylic reactant can and ated whil e addi chlorine to
the hot mat erf§uigne content °f$ﬁé°wg&‘,”é? a‘UF&’fJ‘&?“ﬁﬁ‘é’i‘w’Hé’éﬁg@n@P éhwlﬁem
functional i zage pRsdice ol LEwis AEiR QMY s\ a6l a RPN trRBl1 PRk BF bd?Sn
(preferably acid or anhydride noiefies) selectively at sites of
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unsat urati on; héfn%osﬂ?ornexgiéh%ﬁ}%cR;m(') such as anhydrides or C to C5

al cohol deri V% no- ers of (i); (iii) nmonounsaturated C3 to
Cl o nmonocHy boxyl i cAsamited aboes, eliepol fisobabyidne pelyarebosmployedlace denedily Based

and (Vv der 14k pEaonchin t Gubisohis 2308 Mebods Do ok naapl b THEMo.

or diesters OJre fdxdvh) pdwlgfdbufﬁémqan wmemtlwaa;yqﬁlo%eﬁamyé%emonnanon),
materials (i) - (iv) aso may be used. Upon reaction wth

backbone, t hethertheoum Senelireaction ooby freeradisalaraiag uring e datalastifo gyerexide),
react ant beco OB d. Thus, for exanple, maleic anhydride
becones backbone- Zﬁ%djt’&%‘g’t ed succinic anhydride, and acrylic acid 25
becomes bickbone- sﬂﬂmtsses tidreehcingpolgnedc mgiretarioxe with ansatohted varboxylic

nonounsat ur at ed, ¢ lic reac ts are.fu i.c aci s conic a
oo e e by aes aF PRSI PRI O eTitRth o stieh Gppounds <
anhydri de, acarre/hisao@eehﬁu mt&amad B@smsi,s m@b@m 21580743, 2_@1 s'smm c
acid, and | ower alky al K I’) acid esters of

foregoi ng, e.{272, ?ﬂéﬁ %9 5 5{% éé@éozétW2 3@&@5@@@4 3a62,7et; Hyllloﬁﬂ?im ate.
Th t t b,
€ nohounsat 41y S/ i ?P—.ﬁ)f%tlb (2 %ner%r%gglrogm)gn 1%?* g%’n ﬁ.Bx_ctdeLna 1(z)ed,

anhydride, typica used’i n unt “rangi ng

20, pr ef extabl fgr éxample with caxbbxyl%acbquedhcmg mdiletleﬂﬂfplgfﬂl‘ahw adidher guhlygnids)
or hydrocarb

i ncrease t hthPyerﬁ?:ctulng?]iespo&ﬂn%'ﬁé?ﬁ\h‘irﬂbaﬂﬁﬂ“ég’?hn%%@ﬁﬁ a "‘h\tym Wi dition of

nonounsat ur at RfetfodMchbietieldr 2dnes, .€ 2adidRhh thﬂe | SteNMbiclies; &S dnto thé t h
the polyners or hydrocarbons conterrpl ated for use in the present

i nvention, patyrediiosydroeabriechaing pemagly 3hites ok £aybe-tongadhagcmprBizEon
whi ch posses s(aﬁo tI)éfgl}i]edt 6" g‘stﬂ?llemla%p gleﬁﬂﬂ%ﬁgﬁtturatlon) using the halogen assisted

25  functionalization (e.g. chlorination) process or the thermal "ene" reaction.

When using the free radical grafting process employing a catalyst (e.g.
peroxide),. the functionalization is randomly effected along the potymer chain.
Selective functionalization can be accomplished by halogenating, e.g., chlorinating or
brominating the unsaturated a-olefin polymer to 1 to 8, preferably 3 to 7, wt. %

30  chlorine, or bromine, based on the weight of polymer or hydrocarbon, by passing the
chlorine or bromine through the polymer at a temperature of 60 to 250, preferably 110
to 160, e.g., 120 to 140,°C, for 0.5 to 10, preferably 1 to 7, hours. The halogenated

polymer or hydrocarbon (hereinafter backbones) can then be reacted with sufficient



5and reactivity. Preferably, therefore, the backbone and the
nonounsat urated functionality reactant, e.g., carboxylic reactant,
are contacted at elevated tenperature to cause an initial thermal
"ene" reaction to take place. Ene reactions are known. The
hydr ocar bon or pol ymer backbone can be fynctionalized by random
attachnment of functional noieties alonglﬁﬁe pol ymer chains by a

variety of methods. 10For e le, t polyner, .in.solutio in
Solid Jorm pRBRsFaES Fa PR g b i R b PiRbone e .
reactant, as fgsuhédnested bAYExylicReachaft, B BHH 280, vbuallyf 180 € ZIBHCS &r 0.5 to
|n|t|ator When performed in solution, the raftlng t akes place at an

el evat ed t enpds 8€up &0 Prhioppesych i thspradyg tQttSallz%bW‘"pﬁoé?aéﬂaBﬂ‘;ﬁ“@O“mbﬂ
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50, pr ef ersablbackbones. 3dltermdtivels the Ibycrhbondmrdehh manduneatumatet icadboxydicabactint

sol ution. The freesradical initiator used are
per oxi des, hf&?Bﬁ@ﬁglaﬂggeﬁﬁ%gﬁﬁ%@a%@m&o Iaﬁﬁjggagt%‘lﬁy t hose t hat
Pﬁve a ]p?l i n? POiTHE thgﬂt@@dr&ﬁn 61*1?!'57&&@52:1%8&? &kﬂ%ﬂﬁ%ﬁ@na}lﬁ@d 8, lwithM t hi n
e grafting tenperature range o0 provide free-radicals
20Repr esent atqathoxyic acibered W%mplﬁwdatefqr@hlr peifl 8 anhydede moieties) selectively
Tre Lttt at ot i aheApb oot it BEEO KL 851, AR of b UTBRER BRIALED:
0. POtS and 0%_%rmdem4y gloh% blmmilf song thﬂhﬁ@@@&ksei)menfmngd ebtmgg m:rrclombntauom
sol ution. Typ e af oresai d nonounsaturated carboxylic
react ant mat él]?rﬁ(f éﬁgyﬁ?@gm} adi cal initiator are used in a weight
rati o range of frameprdlertediRondiéiivkate®@featianhits fay ard uded 8 fifliclionaliR@the
grafting is preferably carried out in an inert atnosphere, sduch as
under ni t r ogeichioan Repprg. monge anddearboxylic avid mateiah oey Ak, anhydride, or
oy et s 1 ando s AR AR Oin@iolitalhe e} B bichBBYHla defwherein
under st odd, d#) 'ﬂhauarbmgyl gvaps oo, (i. helopme(;/mleadjadaau cabon@toamsp and (b) at

ungr afted. Tt’le Lree r a{) atftl ng. de erd above ca used
For the-of hencbiymeiemaig ool sedPHisrER Srbot o BR Sehar S WS mERGn . The
functional i zaghstinlatie® (T detivadley BE(G) sich yglimganfgdr U ekboneohobderivgn be
further derivatized wth a nucleophilic reactant, such_as an am ne,

am no- al coholmongr ebdigsters pbtik(11ig Bepernsaiuratd Gy tg Cuo monqsabaBylic acts Wherein a
correspondi ng 9(%}5%85&%]?&1 double:b@nd 1s%§ﬁ1§ tecﬁmtﬁ'ﬁle(bgfmégg pfi%Y, of the

derivati zi ng unct| onal 1 zed pol yners nprise at one am ne and
can conprilse stmetuer-Crbr@Ogdud {ivbdesivatives n€(iby suck et todaadohel derivgrbl ar

groups. These am OF Frester¥ OP giifyﬁ{x%gsr %on%mls%&%at% carllg&/xy )€ materials (i) - (iv)

pr edoni nant | )’mno or
also may be used. Upon reaction with the backbone, the monounsaturation of the

monounsaturated carboxylic reactant becomes saturated. Thus, for example, maleic
anhydride becomes backbone-substituted succinic anhydride, and acrylic acid

25  becomes backbone-substituted propionic acid. Exemplary of such monounsaturated
carboxylic reactants are fumaric acid, itaconic acid, maleic acid, maleic anhydride,
chloromaleic acid, chloromaleic anhydride, acrylic acid, methacrylic acid, crotonic
acid, cinnamic acid, and lower alkyl (e.g., C; to Cy4 alkyl) acid esters of the foregoing,
e.g., methyl maleate, ethyl fumarate, and methyl fumarate. The monounsaturated

30  carboxylic reactant, preferably maleic anhydride, typically will be used in an amount
ranging from 0.01 to 20, preferably 0.5 to 10, wt. %, based on the weight of the
polymer or hydrocarbon.



hydrocar byl amines in which the hydrocarbyl gr o'u'p includes ot her
groups, e.g., 5hydroxy groups, al koxy groups, am de groups, nitriles,
i m dazoline groups, and the like. Particularly useful am ne conpounds
i ncl ude nono- and pol yam nes, e.g., polyal kene and pol yoxyal kyl ene
pol yam nes of 2 to 60, such as 2 to 40 (e.g., 3 to 20), total carbon
atons having Ito 12, such as 3 to 12, prléf-erably 3 to 9, nitrogen
atons per nolecule. Mxtures of am ne conpounds may, advant ageously be
used, such as 10t Y¥&ile qhlasipatieninasipalebelps igpreate the tegétivity ofistaging@tefing t h
ammoni a. Pref Egg ' ' ' a7 ' | D
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1, 4- di am nobylolmesrs dr, rdeicarbbmodvaieapdatedofol yet ih yileqreseaninnasios rkticatarly
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and pol y pr opy SR BETRIPODIRT G rosatpry hich Bosstss Hih tegpighl bond contei
di - (1, 2- prsopysh@ RRLA vity2 Préferabhd Hetdre UREbatkbAH¥I A8 HeQRBHIMASurhidg | ude:
alicyclic diam nes such as 1,4- di (am nonethyp cycl ohexane and
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20U. S. Pat ent s. 4,102,798: 4 113, 639; 4,116, 876;, and UK 989, 409.
Dendr i ners, apaTenicef TgtipBal majs &?s-t%%mwﬂrcgan mégﬂ%g;? Bt GeThe
used. Si nil ar#oyexaafgﬂe, ARYpolfiferCANERNSH 8r ATbHE form@Maf 88 ErakBEFith thd). S.
Patent No. 5,053, 152. The functionalized polyner is réacted with the
am ne conpounePngynsatraechcasbaxylin sactarle ydegerded abovgemidhe presence of a free-
exanple, in 3.1 Pak 4 . I i
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al cohol s jisnclcdg@ing gl soreR@nglk YIC©! 59, proferddlyc ot 30e wilok pbBhRr baAdd 6Rthe
contains from2 to 8 30carbon atons. O her useful polyhydric al cohols
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nmononet hyl et her Cer Qb .. | I.pes ' d
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unsat ur at ed ake ohmpsinds podferalsly slidsy thabhayve adbiling ipnina gaehteathen hO0°C and
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oxyaryl ene. Such ether-al cohols are exenplified by ether-al cohols
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di -esters of succinic acids or aci térs, 1.e., partially
esterified sumistun ®hamndJypiasilye aferesapbmbnminsaretet eatbbi ¥t rpataphydr i ¢
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atmosphere, such as under nitrogen blanketing. The resulting grafted polymer is
characterized by having carboxylic acid (or ester or anhydride) moieties randomly
attached along the polymer chains, it being understood, of course, that some of the
polymer chains remain ungrafted. The free radical grafting described above can be
30  used for the other polymers and hydrocarbons of the present invention.
The functionalized oil-soluble polymeri¢ hydrocarbon backbone may then be
further derivatized with a nucleophilic reactant, such as an amine, amino-alcohol,

alcohol, metal compound, or mixture thereof, to form a corresponding derivative.



10Preferred groups of dispersant include polyan ne-derivatized poly
a-olefin, dispersants, particularly ethyl ene/ butene al pha-olefin and
pol yi sobut yl ene-based di spersants. Particularly preferred are ashl ess
di spersants derived from pol yi sobutyl ene substituted with succinic
anhydride groups and reacted with poneH yl ene am nes, e.g.,
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0.5 to 2 nol esansiho e[l)aﬁal Kyidemﬁnmkama,m &ﬂlanﬁﬁoh@kﬁﬁl pelgsthylE anExaERte,
in US. Patent No. 442, 808., Such Mannj ch base condensat i on products

may i nclude &gt IWP@P tignincidricthylene trEaminedetasthvioae REYizine; and
pol yneri zat i %h@?opgwﬁy&}ﬁlhéstdﬁems Pﬂp?&ﬁ?leﬁ@ﬂ%ﬁ{% gﬁd)aim 2o tn?iriln
be reacted w |tu on a

ound contai'ni ng such a polymer su
succi ni ¢ 1&nhydri d@tlnem usefikamiee cagnpruhdy inclyde: lahcycdiedtamm%dm}msu 8.

Pat ent No. 2 808 ctional d/or der, vati zed
orerin poi ymiEry SERbEnS d APEPHIERLEED SRR e RIS ot e

ges]?ri bﬁd i N iinfdazglides.i ﬁ.a%thmrsemﬂqﬁﬁsloffmdaesLsphapqlﬁarﬂilhe afld epRgdsatitio-can
e urt ner pOSt_ treate \A varl et con nt|on t treat nents
such as bor at2FBRs aé?“@’@?ﬁgr‘&ﬁ% taEfﬂbIﬁ?s 02 gf %e@? ‘K@% 2%; oty 936
and 3, 254, 025, 7,5@pat QR Rhblé RQthﬁﬁ@fﬁ%’é?ﬁyl)a&:ﬁcﬁ%@thh% (%wmldbs?c%édm

treating an acyl nitrogen-containing dispersant wth a boron conpound

such as BOr oM.8.fatent NeoroH2ZvaBi 41&l oA lé@.ﬂﬂ% ang H¥ WH40P s Dsndriyoeran
acids, in an ?EHQEm LTg! cc?nﬂf)-sfn? hﬂl%ffx}gg?s%??us’ledt Qiritarit 815%'&%

proportions StIHOF on O’r ea acyla rogen CO
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mass % bor on. , . . . . .
polymer is reacted with the amine compound using conventional techniques as
described, for example, in U.S, Patent Nos. 4,234,435 and 5,229,022, as well as in
25 EP-A-208,560.

The functionalized, oil-soluble polymeric hydrocarbon backbones may also be
derivatized with hydroxy compounds such as monchydric and polyhydric alcohols, or
with aromatic compounds such as phenols and naphthols. Preferred polyhydric
alcohols include alkylene glycols in which the alkylene radical contains from 2 to 8

30  carbon atoms. Other useful polyhydric alcohols include glycerol, mono-oleate of
glycerol, monostearate of glycerol, monomethyl ether of glycerol, pentaerythritol,

dipentaerythritol, and mixtures thereof. An ester dispersant may also be denived from

unsaturated alcohols, such as allyl alcohol, cinnamyl alcohol, propargyl alcohol, 1-



The boron, which appears in the product as dehyéféféamboric acid
polymers (primarily (HBO2)3), is believed to attach to the dispersant
imdes and diimdes as amne salts, e.g., the netaborate salt of the
diimde. Boration can be carried out by adding from150.5 to 4, e.g.,
fromlto 3, mass % (based on the mass of _acyl nitrogen conpound) of a
boron conpound, preferably boric acid, 'dgually as a slurry, to the

acyl nitrogen conpound and heatin vmth stirring at_ from 135 t0l190,
e.g., 140 to oy9lohexeng-grolisandgleyl gleonol n3fill gtherf%qSF%\faéalcal}olwtpawseﬁ
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Patent Nog. 4,839, P@&aned?m 07 Arpasht dhchud@ pbi Kjémnléhﬁnm%a pag oPblein,

nitrogen- 30cont aining dispersant and formc acid is descri f or
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oil);
combination of (A) polyisobutenyl succinic anhydride with (B) a polyalkylene

polyamine, e.g., tetraethylene pentamine, and (C) a polyhydric alcohol or
25  polyhydroxy-substituted aliphatic primary amine, e.g., pentaerythritol or
trismethylolaminomethane, as described in U.S. Patent No. 3,632,511,

Another class of ashless dispersants comprises Mannich base condensation
products. Generally, these products are prepared by condensing about one mole of an
alkyl-substituted mono- or polyhydroxy benzene with 1 to 2.5 moles of carbonyl

30  compound(s) (e.g., formaldehyde and paraformaldehyde) and 0.5 to 2 moles of
polyalkylene polyamine, as disclosed, for example, in U.S. Patent No. 3,442,808.
Such Mannich base condensation products may include a polymer product of a

metallocene catalyzed polymerization as a substituent on the benzene group, or may
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the 2-ethylh st acid dinmer, and the conpl ex
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trlpentaer thritol. Silicon-based s such as the polyal kyl -,

pol yaryl -2 pd"ﬂ%ﬁk@‘;@ﬂpp]@g agents and methods are known. Of the known "capping agents",

those that convert basic dispersant amino groups to non-basic moieties (e.g., amido or
imido groups) are most suitable. The reaction of a nitrogen-containing dispersant and
alkyl acetoacetate (e.g., ethyl acetoacetate (EAA)) is described, for example, in U.S.
Patent Nos. 4,839,071; 4,839,072 and 4,579,675. The reaction of a nitrogen-

30 containing dispersant and formic acid is described, for example, in U.S. Patent No.
3,185,704. The reaction product of a nitrogen-containing dispersant and other
suitable capping agents are described in U.S. Patent Nos. 4,663,064 (glycolic acid);
4,612,132; 5,334,321, 5,356,552; 5,716,912; 5,849,676; 5,861,363 (alkyl and alkylene



pol yaryl oxysilicone oils and silicate oils Cbﬁb?iéé‘another usef ul
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stock andSonertor nore a Goup Il and Goup IIl. Preferably, 30 a

maj or anmount of the oil of lubricating viscosity is a Goup Il, Goup
11, Goup IV or Goup V base stock, or a mxture thereof. The base

stock, or bamlﬁgpqmm;gmﬁnmqflsc@jy]yyt@§ a saturate content of at
| east 65, nore preferably at |east 75, such as at |east 85, % _Most

preferably, the b&Xls ofiubsikatingvissesity usefybin the eantext phibe aresent invartion may) 1
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of the oil orh ol I] Ellg.end ﬁs asur ef (t;e\ét elNoack vol at i 1Y fﬁ@ﬁ’

( ASTM 05880) hefy Iplricating aifs gieh agepsp “F' 816 Iy ipepLs ’S‘FaPB%g THAeRY
Sequal to 25%utymésel silseiGunadlly, thediscosiipr BE o eisdbs 6 2Q8%0,/®dcially
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(V1) of the diom to Y), fcensistokies assn@surr:éatsltoogs preferably at |east 100,

nmost preferably fﬂ%mrﬁ 0'?#,.‘3“%% Jréqs an'BeJeg@hﬁlé Qe forca% Er O’P?a?ou'r?d in

stocks and base oil's in s FRVERE Pontar'e e sa S osé
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0. 03 percent sul f Synthefip 1thtlag ilsiselyiie hydreraeonpila andhale-phstitugdr

equal to 80 %Qgrolcfrﬁgn 8&%014‘&9{)0%&9&& Qﬁ"d &?e%olﬁﬁ&% Jlehn§ &i.é.,i ed in

20  polybutylenes, polypropylenes, propylene-isobutylene copolymers, chlorinated
polybutylenes, poly(l-hexenes), poly(l-octenes), poly(l-decenes)); alkylbenzenes
(e.g., dodecylbenzenes, tetradecylbenzenes, dinonylbenzenes, di(2-
ethylhexyl)benzenes); poiyphenyls (e.g., biphenyls, terphenyls, alkylated
polyphenols); and alkylated diphenyl ethers and alkylated diphenyl sulfides and

25  derivative, analogs and homologs thereof. Also useful are synthetic oils derived from
a gas to liquid process from Fischer-Tropsch synthesized hydrocarbons, which are
commonly referred to as gas to liquid, or “GTL” base oils.

Alkylene oxide polymers and interpolymers and derivatives thereof where the
terminal hydroxyl groups have been modified by esterification, etherification, etc.,

30  constitute another class of known synthetic lubricating oils. These are exemplified by
polyoxyalkylene polymers prepared by polymerization of ethylene oxide or propylene
oxide, and the alkyl and aryl ethers of polyoxyalkylene polymers (e.g., methyl-
polyiso-propylene glycol ether having a molecular weight of 1000 or diphenyl ether



Table 1. b) Goup Il base stocks contain greater than or equal to 90
percent saturates and | ess than or equal to 0.03 percent sulfur and
have a viscosity index greater than or equal to 80 and |less than 120
using the 20test methods specified in Table I. ¢c) Goup Il base
stocks contain greater than or equal to Q0 percent saturates and | ess
than or equal to 0.03 percent sulfur and have a viscosity index

Tabie 1. 250 eeabiieisudet iR b REIA oL 1007 0 RE L Boldlapd

V base stoc kspoﬂymﬂbuﬁﬂlcﬁdstermheof &ﬁmars[hleqksadeﬁt a¢id edterdadixieth CeaCa diptyl ,
I, 111, or Table | .- %a{\?pNEth ds for Base Stock
Property TestaCWquoanﬂ&‘mP’éﬁ Bylopeglyeelt y | ndex ASTM D
2270 Sul fur ASTM RArRfiRe sulﬁg-EMla@s ﬂﬁst%thetlc lubricating oils comprises the esters of

5  dicarboxylic acids (e.g., phthalic acid, succinic acid, alkyl succinic acids and alkenyl
succinic acids, maleic acid, azelaic acid, suberic acid, sebasic acid, fumaric acid,
adipic acid, linoleic acid dimer, malonic acid, alkylmalonic acids, alkenyl malonic
acids) with a variety of alcohols (e.g., butyl alcohol, hexyl alcohol, dodecyl alcohol,
2-ethylhexyl alcohol, ethylene glycol, diethylene glycol monoether, propylene glycol).

10 Specific examples of such esters includes dibutyl adipate, di(2-ethylhexyl) sebacate,
di-n-hexyl fumarate, dioctyl scbacgte, diisooctyl azelate, diisodecyl azelate, dioctyl
phthalate, didecyl phthalate, dieicoéy] sebacate, the 2-ethylhexyl diester of linoleic
acid dimer, and the complex ester formed by reacting one mole of sebacic acid with
two moles of tetracthylene glycol and two moles of 2-ethylhexanoic acid.

15 Esters useful as synthetic oils also include those made from Cs to Cy
monocarboxylic acids and polyols and polyol esters such as neopentyl glycol,
trimethylolpropane, pentaerythritol, dipentaerythritol and tripentaerythritol.

Silicon-based oils such as the polyalkyl-, polyaryl-, polyalkoxy- or
polyaryloxysilicone oils and silicate oils comprise another useful class of synthetic

20  lubricants; such oils include tetraethyl silicate, tetraisopropyl silicate, tetra-(2-
ethylhexyl)silicate, tetra-(4-methyl-2-ethylhexyl)silicate, tetra-(p-tert-butyl-phenyl)
silicate, hexa-(4-methyl-2-ethylhexyl)disiloxane, poly(methyl)siloxanes and
poly(methylphenyl)siloxanes. Other synthetic lubricating oils include liquid esters of
phosphorous-containing acids (e.g., tricresyl phosphate, trioctyl phosphate, diethyl

25  ester of decylphosphonic acid) and polymeric tetrahydrofurans.

The oil of lubricating viscosity may comprise a Group [, Group II or Group III,
base stock or base oil blends of the aforementioned base stocks. Preferably, the oil of
lubricating viscosity is a Group II or Group III base stock, or a mixture thereof, or a
mixture of a Group I base stock and one or more a Group II and Group III. Preferably,

30  amajor amount of the oil of lubricating viscosity is a Group II, Group III, Group IV
or Group V base stock, or a mixture thereof. The base stock, or base stock blend,
preferably has a saturate content of at least 65, more preferably at least 75, such as at

least 85, %. Most preferably, the base stock, or base stock blend, has a saturate
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a) Group I base stocks contam less than 90 percent saturates and/or

greater than 0.03 percent sulfur and have a viscosity index greater than
15 or equal to 80 and less than 120 using the test methods specified in
Table 1.
b) Group II base stocks contain greater than or equal to 90 percent
saturates and less than or equal to 0.03 percent sulfur and have a
viscosity index greater than or equal to 80 and less than 120 using the
20 test methods specified in Table 1.
c) Group III base stocks contain greater than or equal to 90 percent
saturates and less than or equal to 0.03 percent sulfur and have a
viscosity index greater than or equal to 120 using the test methods
specified in Table 1.
25 d) Group IV base stocks are polyalphaolefins (PAO).
e) Group V base stocks include all other base stocks not included in

Group I, I1, 111, or IV.
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CO-ADDITIVES

The lubricating oil composition, to be useful in a trunk piston or cross-head

20

diesel engine, will contain at least one overbased metal detergent to provide the

required TBN. Such detergents are well-known and established in the art and

examples include alkali metal or alkaline earth metal additives such as overbased oil-

soluble or oil-dispersible calcium, magnesivm, sodium or barium salts of a surfactants

selected from phenol, sulphonic acid, carboxylic acid, salicylic acid and naphthenic

25

acid, wherein the overbasing is provided by oil-insoluble salts of the metal, e.g.

carbonate, basic carbonate, acetate, formate, hydroxide or oxalate, which is stabilised
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oil. 20 EXAMPLES This i nvention will now be described in the

fol | owi ng ex&hﬁﬁﬁ%éSWﬁFéHPm@%mChlaﬁvléﬁdﬁ@ to linmt the scope of the
cl ai ms her eof .

conmpound of For rruF&\f%Oﬁh%%G&g@k g)ér@ﬁ? ?@h@gﬁeﬂ%f%(gﬁ’&&g%t R? ‘?

et hanol 1A t wonthintaeleastese hydq'ed:arlb}é gempp; fop exhnyild, las amdistinnentain astarcrm:ﬂrc
condenser/ Dean- St ar ets for was char ged
W th B napht ABR (BBIT mitrardl Sept Birrip manes bl O RRbe STReBegI 4 2
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ni trogen. Aqueous sodi um hydroxide (50 nass % 3.0 g) was added and
wat er was r eihsvedepie sizase pna@rrubtmdpﬁru)ﬁpw the)gregencerpfeothes atomsen

groups in a proportion insufficient to detract from the substantially hydrocarbon

15  characteristics of the group. Advantageously, hydrocarbyl groups in surfactants for
use in accordance with the invention are aliphatic groups, preferably alkyl or alkylene
groups, especially alkyl groups, which may be linear or branched. The total number
of carbon atoms in the surfactants should be at least sufficient to impart the desired
oil-solubility.

20 Other co-additives that may be used include for example:

Anti-wear additives such as metal (e.g. Zn) salts of dihydrocarbyi
dithiophosphates {e.g. in an amount of from .10 to 3.0 mass % of the lubricating oil
composition); anti-oxidants, or oxidation inhibitors, for example in the form of
aromatic amines or hindered phenols (e.g. in an amount of up to 3 mass % of the

25  lubricating oil composition);

Other additives such as pour point depressants, anti-foamants, metal rust
inhibitors, pour point depressants and/or demulsifiers may be provided, if necessary.

The terms ‘oil-soluble’ or ‘oil-dispersable’ as used herein do not necessarily
indicate that the compounds or additives are soluble, dissolvable, miscible or capable

30  of being suspended in the oil in all proportions. These do mean, however, that they
are, for instance, soluble or stably dispersible in oil to an extent sufficient to exert

their intended effect in the environment in which the oil is employed. Moreover, the



- 25 - mxture was kept at 165C for 2 hours. CO2 evol ved as the
reaction progressed and the reaction was determ ned to be near

conpl eti on when the evolution of CO2 ceased. The product was
collected and solidified while cooling to roomtenperature. The
conpl etion of reaction was confirmed by FT-IR and HPLC. The structure
of the 2-(2- 5-naphthyl oxy) ethanol prod?.f‘c‘t was confirmed by 111 and
"C-NMR Step orrerlzatlo of :(2-nap | axyv) et hanol

At i ter AT AATe S 45 T R EEH AP GHI L PRI Of higher
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Par a-f or mal desQ%eﬁl&‘t e Ebinpid Q:ﬁgthgﬁx%%){ %%&Eerﬁgn K rme 3R IQBE} rEQm?OC

and the reacti re was enperature 1
hour. The 5t emafier mixinge was gradually increased to 110C to 120C over
s,renoved azeotro

2-3 hours and wat

G ans T gty Be deiiatle, asPPizbioh o izhdo Bapeta pre wmgigadditive
cooling to rqﬁekagemefoa&éhwes Mmpysngidfté SddiinadwittetRfe MRITMEs can be
pol ystyrene standard corrected with the elution volune of

2-(2- napht hylf’dﬂ%Sl@PWﬂSlh@ thpid phHlgbrieatiag yiseepity Toformidke lybuentiag oil
| uent t
POV and e oPFoR o Dlsiihhionot n e bad S O R Bl Bl ©

met hyl enddl i raahitated b-sokvpiits hyd opxm)xies dtambarméd wittnmild héatingy bt ktéis {sinot

20 t ai ni f 2 t 1t
23y Step 3°-<SHONR 110F a0 Y iRkl B¢ BTRABIRCAD PP U hanol
ol i gonmer and a@ﬂltwé(?.)/llne}:»trb]ﬁg aRees to(g7 6@%6 d&nfcli\(ﬁndehfrﬁfonr ﬁﬂyd? 1 8drhy Sut

equi pped with nechanical stirrer, ‘condenser/Dean- 25Stark trap,
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solvents to a constant wei ght. Base oil (AVEXOM 100 N,
added, and t H&appI§diEeR 2wete 90, preferably from 5 to 75, most preferably fromSto 60

mass % of additives in the appropriate proportions, the remainder being base oil.
20
EXAMPLES
This invention will now be described in the following examples which are not

intended to limit the scope of the claims hereof.

25 SYNTHESIS

Synthesis Example 1
Preparation of a compound of Formula (IT}):

Step 1 - Preparation of 2-(2-naphthvloxy) ethanol

A two-liter resin kettle equipped with mechanical stirrer, condenser/Dean-
30  Stark trap, and inlets for nitrogen, was charged with 2-naphthol (600 g, 4.16 moles),
ethylene carbonate (372 g, 4.22 moles) and xylene (200 g), and the mixture was
heated to 90°C under nitrogen. Aqueous sodium hydroxide (50 mass %, 3.0 g} was

added and water was removed by azeotropic distillation at 165°C. The reaction



collected at roomtenperature. GPC and FT-1R confirmed the desired
structure. The reaction schene representing the above synthesis is
shown bel ow. TESTI NG AND RESULTS The foll ow ng exanpl es use a
centrifuge water shedding test which evaluates the ability of an oil
to shed water froma prepared test m xtuze of oil and water. The 10
test uses an Alfa Laval MABI BB 2.0 centTifuge coupled to a Watson

Mar | ow peri s ' o i f 110
vater: A meadi oSBT oas ARt Bok pvaie Bt liiloBtestlang,
centrifuge duhd regetiohevas dstbnniﬁecbtor’uealsmoedmpbamnu mhsn tife ewalidon af0O4 txased.

test oil are t oget h ough the centri e at
Lt of o IThe PRk HAs e P ERRBES RS corhhgiomEmcrhe The
15al | owi ng Hasmmeﬁwsﬁeaamam chiHriiea 8 F'TEIR%HtHPﬂGJQﬁe%ﬂ%%re]&'tﬁém
The centrifuge Is weighed before and after the test. A poor trunk

pi ston di éselnaphtylony)iethonelpaprductives copfitardcy HH pug ‘GeNMRount of
deposits in the centrifuge system A set of lubricant
formul ati ons was tested as set forth in the table bel ow. Reference

Exanpl es A, Btait QligomeerizetiorcaliPp@riaphthylonyyutismsl Exanpl e 1 is an
20exampl e of the i.n e on ble.is as f
oL e P a por yrsrlitesin EB8e St e e e e rendanenDegnn;

PMNE: t he fi n@karl@h@ptaﬁa ifdbts %fmtthgsn Svaﬁ&ﬁﬂ?é@wﬁh glw\asphtﬂﬁ&w Rthanol from
f or mul atlon conprised a Grougéélb_h ase oi a Goup ht st ock,

a zinc dilAydStpa Irengi(230 &p 800 &)nmdltéamlmuwas\heatecbw 3C under
detergent Syghem.) nPJTQ?orE‘r&HEh?J \Pas%aﬁ dT% t&lnG é{%sg%&cc?ﬁlncﬁﬁ }Eegqgﬁ"c

350 TBN cal ci um sal | cyl e ra Mass
Addi ti onal | y,an@ﬂmlnea‘cnomnﬂuamemm(kepttaathaEtdmpmnm fop 30 miwfo Bhdeir BTh¢ PAM

SR NENGUN R A TN W T TR IR T

83 ml) was removed by azeotropic distillation. The polymer was collected and

15  solidified while cooling to room temperature. M, was determined by GPC using
polystyrene standard corrected with the elution volume of 2-(2-naphthyloxy) ethanol
as internal standard. THF was used as eluent. (M of 1000 dalton). 'H and '*C NMR
confirmed the structure. FDMS and MALDI-TOF indicates the product contains
mixture of methylene-linked 2-(2-naphthyloxy) ethanol oligomer of Formula (I)

20  confaining from 2 to 24 2-(2-naphthyloxy) ethanol units (mis ! to 23).

Step 3 - Reaction of methvlene-linked 2-(2-naphthvloxv) ethanol oligomer and an

acylating agent (PIBSA)

A five-liter resin kettle equipped with mechanical stirrer, condenser/Dean-

25  Stark trap, inlets for nitrogen, and additional funnel was charged with poly (2-(2-
naphthyloxy) ethanol)-co-formaldehyde) from Step 2, toluene (200 g), and the
mixture is heated to 120 °C under nitrogen. Polyisobutenyl succinic anhydride
(PIBSA Ma of 450, 2,500 g) was added portion wise (~250 g at 30 min intervals) and
the temperature was maintained at 120 °C for 2 hours followed by heating to 140 °C

30  under nitrogen purge for an additional 2 hours to strip off all solvents to a constant
weight. Base oil (AMEXOM 100 N, 1100 g) was added, and the product was
collected at room temperature. GPC and FT-IR confirmed the desired structure.

The reaction scheme representing the above synthesis is shown below:



(active ingredient) PIBSA PAM (nmass % N) TOTAL MASS OF DEPCSI TS
MEASURED (g) Reference A 0.012* 140 Reference B 0.4 - 72 Reference C
- 0.00426** 35 1 0.32

10

15

20

25

30
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TESTING AND RESULTS

The following examples use a centrifuge water shedding test which evaluates
the ability of an oil to shed water from a prepared test mixture of oil and water. The
test uses an Alfa Laval MAB103B 2.0 centrifuge coupled to a Watson Marlow
peristaltic pump. The centrifuge is sealed with 800 ml of water. A measurement is
made of the amount of deposits formed in the centrifuge during the test, Pre-
measured amounts of water and the test oil are mixed together and then passed
through the centrifuge at a rate of 2 litres/min. The test is run for an hour and a half,
allowing the mixture to pass through the centrifuge about 10 times. The centrifuge is
weighed before and after the test. A poor trunk piston diesel engine lubricant will
produce a larger amount of deposits in the centrifuge system.

A set of lubricant formulations was tested as set forth in the table below.
Reference Examples A, B and C are for comparison purposes. Example | is an

example of the invention. The key to the table is as follows:

PIBSA/PAM: a polyisobutenyl succinic anhydride/polyamine dispersant.
PmNE: the final product of Synthesis Example |1 above.

Each formulation comprised a Group Il base oil and a Group 1 bright stock, a
zing dihydrocarbyl dithiophosphate antiwear additive, and a detergent system in the
form of a 225 TBN calcium salicylate and a 350 TBN calcium salicylate in the ratio
(mass : mass) of 1.419:]1. Additionally, each formulation contained one or both of a
PIBSA/PAM and the PmNE in the amounts (mass %) given in the table below;

otherwise the formulations are equivalent.



i - ..
0. 00426** 45 corresponds to 0.6 mass % active ingredi ent
**corresponds to 0.1 nmass % active ingredient Reference Exanple C
contains a low total proportion of dispersant and 5therefore exhibits
a good wat er shedding result as denonstrated by the | ow nass of
deposits. Reference Exanple C, however, ul d exhi bit poor soot
handl i ng properties because of its |ow total proportion of

(n

di spersant. Refe er"‘e Exad I"i A—A1e FeSP b‘I‘i

cont ai ni ng P ngm ol ?%?@fﬁ‘éj\é nce
Example A, ijp a higher prod@F‘t‘Y"on tha(ﬁ‘aﬂ)/‘llPDRe i? LD (2)
exhi bit poorlwater shedd pdien@rit i os Exanpl e ’I of the

i nvention, conRafereac®dt h PlBSA/ PAN! and OBHRE and| exhi bits A#th better

wat er sheddi pgg] %Eﬁll thgm Reference Exanp[es A anmdBrat—tthe
sane total djsp FSAR pat rate. |Al so, because]of its higher total

di spersant tfeReferaceC Exanple 1 vioul d.0exig*sit puch better3soot

handl i ng pro JQ@L@L@Q@Q_LS_%%J—Q 28 - CLAIMS— 1. A
trunk pistonfor crbss-hehd dl- Esel engpﬁ@‘q Bricht i ng oil c‘ﬂﬁrposml on
havi ng 15RO g as T

det er m ned by*,.ASTV\jZ 74 %gdfgqpm% g’zﬁgﬁ“z:qg&%&?tl east 40 nmass % of an

oil lubricating vi S(,O and 0 5 mass % expressed

t di t t .
(B1) ‘at | east one eSS %@&9&?&5%%%88%%@# ProRBrEBARURRORA ) o

5  therefore exhibits a good water shedding result as demonstrated by the low mass of

deposits. Reference Example C, however, would exhibit poor soot handling
properties because of its low total proportion of dispersant.
Reference Examples A and B, respectively containing PIBSA/PAM and
PmNE as sole dispersants and, for Reference Example A, in a higher proportion than
10  in Reference Example C, exhibit poor water shedding properties.
Example 1, of the invention, contains both PIBSA/PAM and PmNE and
exhibits much better water shedding performance than Reference Examples A and B
at the same total dispersant treat rate. Also, because of its higher total dispersant treat
rate, Example 1 would exhibit much better soot handling properties than Reference
15 Example C.




10A -Ar),"(l11) wherein: each Ar independently represents an aromatic
noi ety having O to 3 substituents selected fromthe group consisting
of al kyl, al koxy, al koxyal kyl, hydroxy, hydroxyal kyl, acyl oxy,

acyl oxyal I cyl, aryl oxy, 15aryloxy allcyl, halo and conbi nati ons

t hereof, each L is independently a |i488i-ng noiety conprising a

car bon-carbon single bond or a linking group; each Y' is

Z(0(CR2)-2) yQLAIMS¢rein R i s independently selected fromH C to C6
al kyl and aryl, Zis an acyl group and y is Ito 6; each a.is

20i ndependently O to 3, with the proviso that at |east one Ar noiety
bears at | eBst oheugk oistonSr cradptedd disselledginellGbkjicatingloil cB2positionl lpakk

(BD) to (B2) i §Ata HSCAEAGE GEAoRL 1 SMECOLLE: SRttt S S DA B
of (B2) §n the ldhfy hgﬁ%lng oi | conposition, expressed as 25the nmass %

of nitrogen, is leSs t 0.03 nmass % 2. The trunk piston or
cross- head di ese(IA)engt east K0 masx%taf By 0B lubrisetingaiscesiohangs cl ai med i n

clai m 1. wher el Nggal o654 1d B3R e bBBhL Bl oFuleh e

range of from 1: trun on or cross- head
di esel engine Iubr|caﬂﬁmgm@dﬂqmmmn$hmhmnm&s clalned inclainms 1 or

2, wherein said nass SS ra 0 s.hn.the range of
from3 1 to o 1. B4 D ¢ PR preofed Bemeotmihat StPB Suftlsh gl ne
| ubricating oil conposition aS(ﬁjgjned(qmaany one of the preceding

claims, wherein Ar is naphthal ene, and is CH2. 5. The trunk piston
or cross-head di esel engine Iubrlcatlng il conposition as
Ar—¢€L (i)

10 — Al
wherein:
each Ar independently represents an aromatic moiety having § to 3
substituents selected from the group consisting of alkyl, alkoxy,
alkoxyalkyl, hydroxy, hydroxyalkyl, acyloxy, acyloxyalkyl, aryloxy,
15 aryloxy alkyl, halo and combinations thereof;
each L is independently a linking moiety comprising a carbon-carbon
single bond or a linking group; '
each Y’ is Z(O(CR2);)yO-, wherein R is independently selected from
H, Ci to Cg alkyl and aryl, Z is an acyl group and yis 1 to 6; each a is
20 independently 0 to 3, with the proviso that at least one Ar moiety bears
at least one group Y’; and mis 1 to 100; and
(B2) at least one nitrogen-containing dispersant, where the
© mass: mass ratio of (B1) to (B2) is in the range from 1:3 to 9:1; and the
concentration of (B2) in the lubricating oil composition, expressed as

25 the mass % of nitrogen, is less than 0.03 mass %.

2. The trunk piston or cross-head diesel engine lubricating oil composition as
claimed in claim 1, wherein said mass: mass ratio of (B1) to (B2) is in the
range of from 1:1 to 6:1.
30



10cl aimed in any one of the preceding clains, wherein Ar

i ndependently represents a pol ycyclic carbecyclic aromatic noiety. 6.
The trunk piston or cross-head diesel engine lubricating oil
conposition as clained in any one of the preceding clains, wherein Z
is derived froma 15polyallcyl or polyd*tcenyl succinic acylating
agent havi ng Mh of from 100 to 5000. 7. The trunk piston or

cross- head di esellhetgikstenerqresstieathdiesel enganpdulricatingoihepraositineds i n
one of the precegdi =1 &l R, L Z 1 1g] r yl
20i socyanate. 8. E%d%gih%&&i%ﬁﬁ%@m%gég% 'ea%gg‘}t%sog@gﬁg?%qgg

| ubricating oil tempgsiffreom astod:ki ned in one of the preceding
clains, wherein the nitrogen-containing dispersant is a pol ybutenyl
pol yal kyl eneam ne succi ni m de derived from 25pol ybut ene having an M
of from 9004t 0 2908trudk pistheort drethedt GERNerdineQiifatimeAlcddRsiEbn 80 gi ne
| ubricating oil conpgsition as clained in one_ of the preceding

cl ai ms, wherein ¢@EedibayreioffieprecediBepiBEns MopreatF Paydithalsne aH Lor e
overbased cal ci upcggl i cyl ate detergent 30additives and has a total
base nunber of at least 15 ng KOH g, as determ ned by ASTM D2896.
-30- 10. A nmethod of lubricating a trunk piston or cross-head diesel
engi ne havipg a ntrihfuge systemingludin ter..as .a seali.n

e um conri of oF S ST G B R LR P e
trunk pigton engtlinediin Syysinewr thePedcedihg oRingd whireintArdadepbizatlengi ne
with a lubricating oil coq&os'_ti on ccirrpri sing, .or 5made by adm xi ng:
(A) an oil of | ulPreeets aRpNaYeioRrarycliGrramaticdogy. 50 nass” % of t he
conposition; and (B) from0.04 to 5 mass % expressed as active
ingredient, of the lubricating oil of a conbination of (Bl) and (B2)
as defined Pn cl abniuk pistomar crosprbeasliesst enginiedphricadng dikcompoaition peddi ng
properties, as : Vi i e j . f a

| ubricating oil n@%ﬁn%gg??gooﬁgioﬁﬁgh{ééc%lggfl\éﬁsf gvﬁégﬁdgfs?_% &%ﬁg%po;% on

engi ne v the sypdlediirstl ubpolpdkdnghsuotinicraoglatitpeadntdiaeng Maifdionel dfyto

enpl oying a Iubrg&)%ti ng oil conposition as defined in any one

7. The trunk piston or cross-head diesel engine lubricating oil composition as
claimed in one of the preceding claims, wherein Z is derived from hydrocarbyl

20 isocyanate.

8. The trunk piston or cross-head diesel engine lubricating oil composition as
claimed in one of the preceding claims, wherein the nitrogen-containing
dispersant is a polybutenyl polyalkyleneamine succinimide derived from

25 polybutene having an Ms of from 900 to 2500.

9. The trunk piston or cross-head diesel engine lubricating oil composition as
claimed in one of the preceding claims, wherein the lubricating oil
éomposition comprises one or more overbased calcium salicylate detergent
307 7T additives and has a total base niimber of at least 15 mg KOH/g, as determined
by ASTM D2896.



150f clainms Ito 9, when conpared with a correspondi ng |ubricating oi
conposition where (B) contains only (B2).

-30-

10. A method of lubricating a trunk piston or cross-head diesel engine having a
centrifuge system including water as a sealing medium, comprising operation
of the engine and lubrication of the trunk piston engine or system lubrication
of the cross-head engine with a lubricating 0il composition comprising, or

5 made by admixing:
(A)  anoil of lubricating viscosity, in excess of 50 mass % ofthe
composition; and
(B) from 0.04 to 5 mass %, expressed as active ingredient, of the

lubricating oil of a combination of (B1) and (B2) as defined in claim 1.

10
11. A method of enhancing the water-shedding properties, as measured by a
centrifuge water shedding test, of a lubricating oil composition in the
Iubrication of a trunk piston engine or the system lubrication of cross-head
diesel engine by employing a lubricating oil composition as defined in any one
15 of claims 1 to 9, when compared with a corresponding lubricating oil

composition where (B) contains only (B2).



