TI TLE Met hod of Lubricating an Internal Conbustion Engine FI ELD OF

| NVENTI ON The invention provides a nethod of l|ubricating an internal
conmbust i omoeng/a3ssdn t he presence of a contam nant anouRCTAfS2001063054 The
invention further relates to the use of a derivative of a

hydr oxy-carboxylic acid as a rust inhibitor. BACKGROUND OF THE | NVENTI ON

[ 0001] Many nodern lubricating oil formulations require the addition of
rust inhibitors to prevent or inhibit rust formation, nost often caused by
wat er contacting a ferro-netallic based surface. The water is believed to
originate as a fuel conmbustion by-product. The water is believed to ingress
t hrough equi pnment seal s or engi ne bl ovwrllpy Fduri ng operation. Sone of the
contam nant water may then reside in the crankcase, thereby contam nating

the lubricant. In nosYcthedioddabsicetieg apduiginabCophustondyigB® up to 50 ppm or
less (typically I'ess than 25 ppHEr hHPIRSENAGYEr come the rust formation,
det ergents and ot her ash-containrng‘a&grrrves—have been enpl oyed. However,
recent trends tovilredmiveedoc ipngvitdea sudthbdiof 1shiiglitatec asérnahdompbosgiamor us

| evel s of lubricants may result in increased occuréences of . rust formation.

[0002] The pi8bI%ett MgRTTGRECAT FhGORAMINYE] FBOWY 2o M3 ncil BadBYCH I
mechani cal dguhees 14ty RS R b o BEAGLHROSPY L HRRyENSb 8Tk JMELE al )8 € may
be significant anobunts of water contacting the fefro-netallic based
surface. Thiighibkanpl e may be exacerbated in salt water e.g., sea water. For

exanpl e, internal conbusti XS ional nodes of
transport |ike power boaté? .Ld?i ?ﬂ t= <§% anII-terrain vehi cl es
nmay be suscqppoby . MdnyemdabriC ARISEHhL b TOHNESHITRY r&fuiRUHROAd@Sioni sboar ds
or stern drive engines. [0003] Canadian Patent CA 1 133 125 di scl oses

lubricants frost ighdulornéo erryicniesr adwbisirmitfgrradtign. reast exftenagausett by Waldter e t he
sum of _car Doy AR Rz 8B baQHAPRCL ST 80L TP BRERAISR 27
a fuel combustion by-product. The water is believed to ingress through

equipment seals or engine blow-by during operation. Some of the contaminant
water may then reside in the crankcase, thereby contaminating the lubricant. In
most instances the amount of water may be up to 50 ppm or less (typically less
than 25 ppm). In order to overcome the rust formation, detergents and other
ash-containing additives have been employed. However, recent trends towards
reducing the sulphur, sulphated ash and phosphorus levels of lubricants may
result in increased occurrences of rust formation.

[0002] The problem highlighted above is believed to be increased for
mechanical devices (typically internal combustion engines) where there may be
significant amounts of water contacting the ferro-metallic based surface. This
example may be exacerbated in salt water e.g., sea water. For example, internal
combustion engines used in recreational modes of transport like power boats,
snowmobiles, jet-skis, or all-terrain vehicles may be susceptible. Internal
combustion engines may be outboards, inboards or stern drive engines.

[0003] Canadian Patent CA 1 183 125 discloses lubricants for gasoline
engines containing alkyl-ester tartrates, where the sum of carbon atoms on the
alkyl groups is at least 8. The tartrates are disclosed as antiwear agents.

[0004] International Publication WO 2006/044411, and US Patent
Applications US 60/939949 (filed May 24, 2007) and US 60/939952 (filed May



[ 0004] International Publication WO 2006/ 04441 1, and US Pat ent
Applications US 60/939949 (filed May 24, 2007) and US 60/939952 (filed
May24, 2000)2080ds3893scl ose | ubricating conpositions cont &CMiUSGoMwAsINSAat es
and/or tartrimdes in lubricants for internal conbustion engines requiring
reduced anounts of sul phur, sul phated ash, and phosphorus. The | ubri cant
conposition has anti-wear or anti-fatigue properties. The lubricating
conposi tions are suitable for road vehicles. [0005] u. S. Patent 4 237,022
di scl oses t tr -des; u d iLives brican or
effective rg%hc ’ﬁ ?% @gﬁg% qu?“&”%c? ROyUOH 0%23&%ﬁpggua |n f uel

econony. [OG@ﬁimht&st eﬁbrl&xﬁ@&oﬂﬁtem dd’iﬁlﬁ[slﬂlahl @z[g’ihefu&imﬁﬁglmaum
2005/ 087904 di scl ose lubricants containing at |east one hydroxycarboxylic

aci d ester o¥MdY ekyulpbyry satpbatediase. and AqsPhoar ﬂl@ulwa?lcwtqoatmaﬂmrrhe
L ubri cant cQiROsld-bly NSy Akl R AprdBer@ll | iR LR AROPRIhARHiod O] U S.

Pat ent Application s nmal onate esters”sult as anti wear
agents. [00&&hahbﬁhrﬂdwﬂ¢ahkﬂeferences di scl osed above have cont enpl at ed

reduction or ve n_of iro rosi ma o be referred.to as rust
i bi ¢ on) - [VBDRARY ErPRe (U R Db S MBE € GO pifes ent
i nvention h%@r1€'al1§§‘aﬁ§rfﬁglst ﬂ‘@ﬁtefPecltM@rﬂe&@étidﬁguf?@ﬁ%ﬁ'afntioﬂ?lc@lgﬁta%' {i‘/'eﬂgasan

am de, ester or imde derivative of a hydroxy-carboxylic acid , a method

and use as dnsm¢tm®@ﬁh@ﬁsﬂmcownuapable of providing rust inhibition, in

bne. cnbod mliP08he ERENERoh Srad) A6 15 reAL gl PrIur Wel FO0 R R er na

combusti on engile® WHMAnd kokbiGad lamgleﬁﬁnmlh%rdﬁfky@m&yﬁt n@id (dderagy oi | of
| ubricating viscosity; (b) either: (i) an am de, ester or imde derivative

of a hydr oxyydaeborglyrerbaxylic amdr(ln particular citrates). The lubricant composition

has anti-wear or anti-fatigue properties.

[0007] U.S. Patent Application 60/867534 discloses malonate esters suitable
as antiwear agents.

[0008] None of the references disclosed above have contemplated reduction
or prevention of iron corrosion (may also be referred to as rust inhibition).

SUMMARY OF THE INVENTION

[0009] The inventors of the present invention have discovered that a
lubricating composition containing an amide, ester or imide derivative of a
hydroxy-carboxylic acid , a method and use as disclosed herein is capable of
providing rust inhibition, in particular in the internal combustion engines
disclosed herein.
[0010] In one embodiment the invention provides a method for lubricating
an internal combustion engine using a lubricating composition comprising;:
(a) an oil of lubricating viscosity;
(b) either:
(1) an amide, ester or imide derivative of a hydroxy-carboxylic
acid , or
(i1) a monoester of a polyol and an aliphatic carboxylic acid; and
(c) a contaminant amount of water, wherein the water is present at 500

ppm or more.



(ii) a nonoester of a polyol and an aliphatic carboxylic acid; and (c) a
contam nant anmount of water, wherein the water is present at 500 ppm or

nor e. [ 001D 201ve0s538y3de, ester or imde derivative of a hpdTaxgecasivsskyl i c
acid, the nonoester of a polyol and an aliphatic carboxylic acid, or

m xtures thereof may be present in the lubricating conposition at 0.01 wt %
to2w % or 0.1 w %to 1wt % or 0.2 wm %to 0.6 Wt %of the lubricating
conposi tion. [0012] In one enbodi ment the invention provides a method of

lubri cati nge[ﬁﬂl C]nt e 'am18”bé‘s§§ §p 11%* @erlvc?tlve ¢t %ggl 0§ a%lg)?xcylhtcyac? SI X

litres or onpri Sing Supplying to sald engdlne rica

conposi ti on themMyniosktag of (aq;)olyadl a(hld| anoihﬂhahrcldaaidxrygc\ac&gaﬁlrhﬁxxméb}th@b@mer :
(i) an amde, ester or imide derivative of a hydroxy-carboxylic acid , or
(ii) a nonodBebe gresantyd thelubipgtian campsﬁlétomcat&a% >/¢ {2 ad] @, othd fc) a

cont am nant @pynf QEWﬁ’B&e&fm‘V%e(LG'w"c %%‘%tﬁ‘@hﬁhcbﬁn@'&@&?@&tlé‘ 500 ppm or

nore. [0013] In one nt the 1 nvention provi or the use of an
am de, ester[00t2]i m deoneembadinwat dic @ vhytdsopyovedaskzoxythiod cdileri@sing anust

inhibitor in a ter- gontanlnated I%ercant for an. |nH§rnaI conmbusti on
engi ne wi t h AR gFBORRAC icpgIngs Waihy 3N ERERC oraPReids Off 6L AjrPnObress

embodi ment t&ﬁhﬁﬂ@ﬁ%@dﬁﬂmnﬁg@ykﬂﬁ%n@ﬁkziHﬁn@&@n§£oﬁ@@£ﬁ§ﬁ%Bmﬁﬁsﬁg90|y0| and
an aliphatic carboxylic acrd as a rust inhibitor in a watercontam nated

| ubri cant for an(ahmepﬂaﬁlawmﬁm@gnomx@ngine with an engine capacity of six
litres or |ess. 25 . ED DESCRI PTI ON OF THE | NVENTI ON [ 0015] The present
i nvention provid )8 thod and use as di scl osed above. Contam nant Water

[0016] The contani nant( 0) Wt @nidRYcRE OF GRRRLddrivatiRge dUDhiyaaixyngrBORRSI ti on
at 550 ppm or nore, ppm or nore, or 750 ppmor nore. In one enbodi nent

the acid

(ii) a monoester of a polyol and an aliphatic carboxylic acid; and

(c) a contaminant amount of water, wherein the water is present at 500
ppm or more.
[0013] In one embodiment the invention provides for the use of an amide,
ester or imide derivative of a hydroxy-carboxylic acid as a rust inhibitor in a
water-contaminated lubricant for an internal combustion engine with an engine
capacity of six litres or less.
[0014] In one embodiment the invention provides for the use of monoester
of a polyol and an aliphatic carboxylic acid as a rust inhibitor in a water-
contaminated lubricant for an internal combustion engine with an engine
capacity of six litres or less.

DETAILED DESCRIPTION OF THE INVENTION

[0015]  The present invention provides a method and use as disclosed above.

Contaminant Water

[0016]  The contaminant water may be present in the lubricating composition at
550 ppm or more, 600 ppm or more, or 750 ppm or more. In one embodiment the
amount of contaminant water in the lubricating composition may be at least
0.09 wt % to 3 wt %, or 0.1 wt % to 0.5 wt % water. The water may be fresh
water or salt water, or sca water. The seca water contains various salts of
magnesium, sodium, potassium, and calcium. Examples include magnesium,

sodium, potassium, and calcium chlorides, carbonates and bromides. A person



anount of contam nant water in the lubricating conposition my be at | east
0.09 wt %to 3w % or 0.1 W %to 0.5 w %water. The water nmay be fresh
wat er or W@l2010/088898, or sea water. The sea water contai RETIEBRI00063084al t s of
magnesi um sodi um potassium and cal cium Exanples include magnesi um

sodi um potassium and cal cium chl ori des, carbonates and brom des. A
personskilled in the art will appreciate that the contam nant water is
typically incorporated into the |ubricating conposition during normal use
of the inter nbustion_engine wth.an engin it f. six.litres or
Cess. A de. TESE AT E) htGe st ba BP BRELERsGIRAL el WA 6017
The am de, dsat@porited Mtdehdtrbiritatihy @odipositioy diuddnyg-roaradXyd b tiacCintrnal
(typically a hydraoxy-pol ycarboxylic acid), or . mxtures thereof my be

enpl oyed i n ORDUSHRZ SRALINE WiHhT BREIAS CRRASHLY| It blitres 8r |G8S-e. , reduce or

prevent corrogiqan %Ierio;?lglde lbglqé'rﬁlve'&aoﬁﬁdl%ggg’@'ér%g%lié J&%i‘dam' de, ester or
imde deriv - ast one of a
hydr oxy- pol yj6atHoxyThe amtidd, diteilest émjdeadenydatoxyedal hyakaoboxyiborylaciadid

di -am de, a hydr - pol yecar boxylic aci.d di-imde, a hydroxy-pol ycarboxylic
aci d est er - HTEATYA %ﬁy%v?%gw-ap_ eaf%‘( Fi cides PredVidUFh et n&)/a_é( be

hydr oxy- pol y&asiBeey it Qh@%‘g}é&ehﬁiﬂ%@i’oﬁ%s bkt %Eib%l%g@i'.é.r??édufc@eo@ﬁ?e@@nt ester

or imde derivative of a hydroxypolycarboxylic acid may be derived from at
| east one ofcortesiagrafupordonsi sting of a hydroxy-pol ycarboxylic acid

di -ester, a oxy=: pol ycarhoxylic acid di,am de, and a .

nyar oxy.- por yBMFHoy 1 coric e oRet R dmiHE0 PO R RS d5F1¥21TLE: Phth o
hydr oxycar baxykd:6,-abexy I heidam AP BE k i €asBehé of By dEoREHEIy caithokl/Gic aeidd,
tartaric acid, lactic aci d,ppgl ycolic acid, hydroxypropionic acid,

hydr oxygl ut aliissteaciadhy dexmipelyfeskoxyhier edfl . dirgmisike aeydwixirarmlyeaiboxticde,
ester or im der | v y oxyl:jc [ e rved from
tartaric aciag,?d C|8{ #I%{@%ac?d%gﬂlioégo@c{/lgé%gg}%%c %Jé%id,eg%% %ﬁ/n ré(gx;lz'l ﬁ%g)\éfds,
mono- hydr oxypoly@ebeis;licobcidi ssteit-aaidechandod . hyldtooneoBrhadixyrat adidendde-de,
ester or imde derivative of a hydroxy-carboxylic acid include a conpound
derived frorfttidet dRjancaankpdimery thei amigei astey AT GAKlcetrsioativemt at melroxy-

polycarboxylic acid may be derived from at least one of the group consisting of

a hydroxy-polycarboxylic acid di-ester, a hydroxy-polycarboxylic acid di-
amide, and a hydroxy-polycarboxylic acid ester-amide.

[0019] Examples of a suitable hydroxycarboxylic acid include mandelic
acid, malic acid, citric acid, tartaric acid, lactic acid, glycolic acid, hydroxy-
propionic acid, hydroxyglutaric acid, or mixtures thereof. In one embodiment
the amide, ester or imide derivative of a hydroxy-carboxylic acid may be
derived from tartaric acid, citric acid, hydroxy-succinic acid, dihydroxy mono-
acids, mono-hydroxy diacids, or mixtures thereof. In one embodiment the
amide, ester or imide derivative of a hydroxy-carboxylic acid include a
compound derived from tartaric acid or citric acid. In one embodiment the
amide, ester or imide derivative of a hydroxy-carboxylic acid may include a
compound derived from tartaric acid.

[0020] In one embodiment the derivative of a hydroxy-carboxylic acid is
either an ester or imide. The ester derivative of a hydroxy-carboxylic acid may
be a tartrate. The imide derivative of a hydroxy-carboxylic acid may be a

tartrimide, that is, a tartarimide..



am de, ester or imde derivative of a hydroxy-carboxylic acid may include a
conpound derived fromtartaric acid. [0020] In one enbodi nent the

deri vat i weOoab10205B8sdr oxy- car boxylic acid is either an esPeT/useommbid84 The
ester derivative of a hydroxy-carboxylic acid may be a tartrate. The im de
derivative of a hydroxy-carboxylic acid may be a tartrimde, that is, a
tartarimde..[0021] In one enbodi nent the rust inhibitor is provided by an

i mde derivative of a hydroxy-car boxyl i c acid. [0022] US Pat ent

60/ 035050 (P2 Neg A itioy el Bt Ay ps0R e otens ot g™

hydr oxycar bmeyﬂvhﬁvaﬁfdhgafmgmsoxﬁi@chcmat hods of preparl ng the sane. [0023]
Canadi an Patent 1 183 125; US Patent Publication nunbers 2006/ 0183647 and
US- 2006- 007949321 usUSaPaisht &&mhicafa@%ﬁsné?/@é?%b/(@@MWYn%% YWP008rY67259;

and British \5@2@%/%&%@% 7434 Ayl I609I93s}‘9|595e g;q{é‘g? 0f4 5“26(?‘7*3' e g@rtarl C

aci d derivatives I n one enbodi nment t e a est'er” or

derivative dNOéZObQﬂMGXQ@ cdrsblmxy | ductablei dydmyxybeboepie seit edmlpyuﬁdxr, mrda (1)

(that is, la o b% Fornmulg (la) or OORL- -Y- (X)n" -Y R2 Fornula (1b)
wherein n' ilcHodpohprepgrng “(Ib), and 1 to 10 for Fornmula (la); pis

1to 5; Y ango)3) ar @ahé‘tﬁ@@ep%ﬁﬂy 18 . 1?§\|H1US’NB§t,enPrP@dhdaﬁbHentxf’BHf& formed
by taki ng toget her both Y and Y groups in (Ib) or two Y groups in (la) and

form ng a R20N&/0QB3aH7 b@ndeédsiﬁﬂﬁ6%mﬂ@4§3;ouﬁ§; Datewt i Adpherigent hymb@H?- |
>CHRA or >%%%674%%6W8506%%?)a%d British Patent 2 105 743 A, all disclose
examples of suitable tartaric acid derivatives.
[0024] In one embodiment the amide, ester or imide derivative of a

hydroxy-carboxylic acid may be represented by Formula (1) (that is, 1a or 1b):

0
R—y (X
p
Formula (1a)
or
o) o)
Rl—Y Xy Y'—R?2

Formula (1b)
wherein

n’ is 0 to 10 for Formula (1b), and 1 to 10 for Formula (1a);

pis1to5;

Y and Y’ are independently -O-, >NH, >NR”, or an imide group formed
by taking together both Y and Y’ groups in (1b) or two Y groups in (la) and
forming a R'-N< group between two >C=0 groups;

X is independently -CH,-, >CHR" or >CR"R’, >CHOR®, or >C(C02R6)2,
or >C(OR®)CO,R®, or -CH3, -CH,R* or CHR'R’, -CH,0R°, or -CH(CO,R"),,
=C-R® (where = equals three valences, and may only apply to Formula (1a)) or

mixtures thereof to fulfill the valence of Formula (1a) and/or (1b) (typically the



or >C(OR6) CO2R6, or -CH3, -CH2R4 or CHR4R5, -CH20R6, or -CH(CO2ZR6)2, C-R6
(where equals three valences, and may only apply to Forrmula (la)) or

m xt ures wherwafs3g9e ful fill the val ence of Fornula (1a) PamdiSee090b3vp4
(typically theconpound of Fornula (la) or (Ib) has at least one X that is
hydr oxyl containing (i.e., >CHOR6, wherein R6 is hydrogen)); Rl and R2 are
i ndependent |y hydrocarbyl groups, typically containing 1 to 150, or 4 to
30, or 8 to 15 carbon atons; R3 is a hydrocar byI group; R4 and R5 are

|ndependentl% ket dcgpd:% pag (9 oups lézqﬁh yl ordr %Qﬁe}t’ est groxg,[oups or

hydr ocar byl ups de e rogen or a h drocar

group, typi C@htajm@grﬁ al, I}OHDEf twaheléla R irs h@dt(cgea@) or 8 to 15 carbon at ons.
[0025] In one enbodi mang t he conpound of Fornula (1) contains an imnm.de
group. The inide Pg YUbR{ grq ymeeamdeyﬂw&rympawylt%mpm; typigatinspniapng land v

groups and fgrrjn P wo >C=0 groups. [0026] In one
enbodi nent tﬁelggognip%ﬁdr?goo%%orpngfgg% Foﬁmté m n, X, and Rl, R2 and R6

defined as foll o’ israhyir@casbyllgronp;is 1 to 2, X is >CHOR6, and Rl, R2 and

R6 are independent]Jy hydsocar byl ontaini.ng 4 to 30 carbon atons

[0027] In one ribuAgaR wran@dwgfaﬁaﬁﬁoﬁﬁo-@ntm{l 281OUPA (HEn ettt hrent

t he corrpounckr OPSEOéMngﬁﬂgoﬁl%sdrgbarxyl doupfs; afid and Rl, R2 and R6 defined as
, >

follows: mis - Yand Y are both -0, and
RlL, R2 and R6 ar & nslepem‘ielmddnylthldawn @rr by dydoeatipll growpstyposrlli ni ng 4

to 30 carbon a am des, ester-am de,

bt er- i m do teBHUBaEdS 0P tESE tip 40 55 % fiyS SESRAAREY by reacting a
di carboxyl i qoags|d (stiehe @mbbalhitithe @sh@buna\noif IFoaRu BN 1N &oRfai &0Malde
optionally in theéﬁ@esence of a catal In the case of ester-imde

conmpounds i terpep-nddesiszdy gr@umas/éypactalf/ etosmed Hrve takeng trmedhior dhadi @ngrioups
h itri ' ffi t b
(such as ci gFrWIfsa%L(gﬁorrré%% ﬁmwgg%&pa%i&ggﬁ \539%?5 é%&g s sufficient carbon

atons to ful I ement and or ined in Fornmul a
[0026] In one embodiment the compound of Formula (1) has m, n, X, and

R', R? and R defined as follows: mis 0 or I, n is I to 2, X is >CHOR®, and R,
R” and R® are independently hydrocarbyl groups containing 4 to 30 carbon
atoms.

[0027] In one embodiment Y and Y’ are both -O-.

[0028] In one embodiment the compound of Formula (1) has m, n, X, Y, Y’
and R', R? and R® defined as follows: mis 0 or 1, nis 1 to 2, X is >CHOR®; Y
and Y’ are both -O-, and R', R* and R® are independently hydrogen or
hydrocarbyl groups containing 4 to 30 carbon atoms.

[0029] The di-esters, di-amides, ester-amide, ester-imide compounds of
Formula (1) may be prepared by reacting a dicarboxylic acid (such as tartaric
acid), with an amine or alcohol, optionally in the presence of a catalyst. In the
case of ester-imide compounds it is necessary to have at least three carboxylic
acid groups (such as citric acid). The amine or alcohol typically has sufficient
carbon atoms to fulfill the requirements of R' and/or R? as defined in Formula
(1).

[0030] In onec embodiment R' and R” are independently linear or branched
hydrocarbyl groups. In one embodiment the hydrocarbyl groups are branched.
In one embodiment the hydrocarbyl groups are linear. The R' and R” may be

incorporated into Formula (1) by ecither an amine or an alcohol. The alcohol



(1)- [0030] In one enbodinent RL and R2 are independently |inear or
branched hydrocarbyl groups. In one enbodi nent the hydrocarbyl groups are
br anched. wOrrows3sabodi ment the hydrocarbyl groups are PCRA®R009TH®SRL and
R2 may be incorporated into Fornula (1) by either an am ne or an al cohol.
The al cohol i ncl udes bot h nmonohydric al cohol and pol yhydric al cohol. The
carbon atons of the al cohol may be |inear chains, branched chains, or

m xtures thereof. [0031] Exanpl es of a suitable branched al cohol include

2- ot by hexanglnal e85! HR8AI0c UBLOel @haangae oRlnd] ISR AERaHs

[ 0032] Exa a nono rictaPedn anol ano

propanol , bmfan@hlcopelrmamb linb@xetadhs, b ﬁemha@@ham@cdraﬂﬁlturemmm decanol ,
undecanol dodecanol tri decanol tetradecanol ent adecanol , hexadecanol

hept adecanol [093El adBxamples ﬁ%rﬁadé%biabra@%fﬁisampo I gpclyds  rethylhergrador . | n
one enbodlnqghmPQ§HH@ ‘ﬂ&aﬁmﬁ&ﬁ ﬂqﬁmﬁﬂgg f5 to 20 carbon atons. [0033]

The al cohol 1 nc es eit a nono ric or a pol yhydric al cohol.
Exanpl es oflﬁﬂsultaﬁkemphkybfdaluuﬁhhyhné ahohmbendmhylﬁmdmgbycahmuﬂ

ropyl ene gl ycol 1, 3-butylene gly ene
? 5p)|c;ent angd%awam& @uwgﬁﬁgamau% glvve%?lm Eepga%. tQﬂtan%Ler’i‘PB%‘W’t Hiscel,

trinmethyl ol pEP&MGI, SHoRE&HoL, 9'tH8&§1§@1 S‘ﬂ&fa%@anom?tﬂ%ﬁ{a%éé%ﬁ' %%xac%aﬂHlXt ures
thereof. In one enbodi ment the pol yhydric alcohol is used in a m xture

along with aheptad@mldk mtaailewhbl nonfgeriapel, Ieycosatnol,sguc mistucontbicreaf.i dn eriee
nmonohydri c al rcent, or at |east 90

it t
nol e percent® ngl?og‘l %h? flﬁﬁgﬂlj S taﬂ%rﬁrzl% cggb@n&t?}g%d for preparing

the tartrat g909%] therhe ra{anfol QHclhéesC@mrﬁlﬁthly@iﬁal hlattae, oraladpd)ISIhjlc&ld i kel'y
to exist in one or nore isoneric forns such as d-tartaric acid, 1-tartaric

acid, d,|-taeddel.c Exemplesopf r&e@utaéﬁq aplybyder qlegdrod elncl@éeeqﬁhwlﬁge cg:hyqorhe
d |
source.(nat YEAAMISRL JIFLIOT, PSP SR CLORIRLE. 8361 ooyl ERpPLe, 2

cat al ysed oxi,dakkaiedidl, ity @r6l, acttdtdul palthy@ﬂﬁgen Peiakydepropartd) staropsti c
acid catalyst) These derivatives may so be prepared fron1funct|onal
equi val ent s 8BCASReSHIras: alqﬂaslaiwcgyméﬁap%rr@mtu&%t @% kyong gubegimenbther ¢ |

polyhydric alcohol is used in a mixture along with a monohydric alcohol.
Typically, in such a combination the monohydric alcohol constitutes at least 60
mole percent, or at least 90 mole percent of the mixture.

[0034]  The tartaric acid used for preparing the tartrates of the invention is
commercially available, and it is likely to exist in one or more isomeric forms
such as d-tartaric acid, I-tartaric acid, d,l-tartaric acid, or mesotartaric acid,
often depending on the source (natural) or method of synthesis (from maleic
acid). For example a racemic mixture of d-tartaric acid and l-tartaric acid is
obtained from a catalysed oxidation of maleic acid with hydrogen peroxide
(with tungstic acid catalyst). These derivatives may also be prepared from
functional equivalents to the diacid readily apparent to those skilled in the art,
such as esters, acid chlorides, or anhydrides.

[0035] When the compound of Formula (1) is derived from tartaric acid,
resultant tartrates may be solid, semi-solid, or oil depending on the particular
alcohol used in preparing the tartrate. For use as additives in a lubricating
composition the tartrates are advantageously soluble and/or stably dispersible
in such oleaginous compositions. For example, compositions intended for use

in oils are typically oil-soluble and/or stably dispersible in an oil in which they



such as esters, acid chlorides, or anhydrides. [0035] Wen the conpound of
Formula (1) is derived fromtartaric acid, resultant tartrates nay be
solid, sewD-28w0liseg93or oil dependi ng on the particul ar alPCoRSRIVSHEIDSS N
preparing the tartrate. For use as additives in a |lubricating conposition
the tartrates are advantageously sol uble and/or stably dispersible in such
ol eagi nous conpositions. For exanple, conpositions intended for use in oils
are typically oil-soluble and/or stably dispersible in an oil in which
theyare to be yged. [LAg tqym ob) “31?—'58? for 88 s%gdinl 15 N2 FRERLLTGALT on
and appendef’clalns d5es not necesdar y mean that "a e conp 0sitions in
question ar epptadddlictaimn dotubbe ndtcalatilprapar tthanalli mealcbn@bhﬁlonRaﬁlher it
is intended to nean that the conF05|t|on is soluble in an oil (mneral,

synthetic, etueston groumpisibler of solubic iyad P@ppam% Bnallibn Katlgse T ch
permi ts the iARhHLA D niAnSK fcted S‘P[lio 1l%le 1Hemd ﬁl‘ﬁ?erﬁ’lr %gﬁ{ het€S:
Sinmilarly, it is not necessary th suc utlons true’solutions in
the strict physicalhidritabéemeoddd wefunetiom Imayn RNk m&tﬁﬂaﬂerhatsmhersoh&mml si ons

o onert P LR 5 et bl oA BCRS b P oy
practical pYLPOSRS. “sbﬁltti%'h?hﬁ@gﬁﬁtbéo?utmﬁshnttﬁ@ erttﬂEgglcﬁhgr CRhRXE s@set hi s
i nvention. Monoester of a Polyol and an Aliphatic rboxylic Acid [0036] In

one enbodi nekteyt mey lingirid &timygreonpdsons on cpHQidaUésSpbtseonmwb@bt gor tfc a

pol yol and an alip L.C.car oxyllc Cld m xt ures ther The nmonoest er
b 2 pol yol RSP HHREP B RarbaR] Prebestry HE BESarlo% Raltiosn ki fikng 12
to 24 car borsomtm to(Bd, ef@rtﬂir@ct{mn@@ﬁmés Ofntétc R Oblcandh afc@l WRhat tie

carboxylic acid may be in the formof a mxture with a sunflower oil or the
li ke, which agaiexbet greswsentipR. ni xture include 5 to 95, or in other

embodi ment s l\Jlgn(Se%te% af a°[501€91 &n%, %SAthlat%c C51%0§911¥\%,0%“ percent of said

m xture. The artphatrc car boxXyrTc acrus (especratty a nonocarboxylic acid)

whi ch form tjbe3est elis atie érhb@@nﬁa@t dehet Vipbdedting comiisitiorg ih2ludes 2éheor 14
to 20 carbon atonms. Exanpl es of carboxylic acids inc|lude dodecanoic acid,
stearic aci dnORQESHI© a%.p@IYOAeamén% aliphgfic SAPOSYEP @ckbiqy, mixtures thercof.

The monoester of a polyol and an aliphatic carboxylic acid may be an acid

containing 12 to 24 carbon atoms. Often the monoester of a polyol and an
aliphatic carboxylic acid may be in the form of a mixture with a sunflower oil
or the like, which may be present in mixture include 5 to 95, or in other
embodiments 10 to 90, or 20 to 85, or 20 to 80 weight percent of said mixture.
The aliphatic carboxylic acids (especially a monocarboxylic acid) which form
the esters are those acids typically containing 12 to 24 or 14 to 20 carbon
atoms. Examples of carboxylic acids include dodecanoic acid, stearic acid,
lauric acid, behenic acid, and oleic acid.

[0037] Polyols include diols, triols, and alcohols with higher numbers of
alcoholic OH groups. Polyhydric alcohols include ethylene glycols, including
di-, tri- and tetracthylene glycols; propylene glycols, including di-, tri- and
tetrapropylene glycols; glycerol; butane diol; hexane diol; sorbitol; arabitol;
mannitol; sucrose; fructose; glucose; cyclohexane diol; erythritol; and
pentaerythritols, including di- and tripentaerythritol. The polyol may be
diethylene glycol, triethylene glycol, glycerol, sorbitol, pentaerythritol or
dipentaerythritol.



[ 0037] Polyols include diols, triols, and al cohols w th higher nunbers of

al coholic OH groups. Pol yhydric al cohols include ethylene glycols,

i ncl udi ngwai2010/a58893 and t etraet hyl ene gl ycol s; propyl en@Cgloseamsesosscl udi ng
di-, tri- and tetrapropyl ene glycols; glycerol; butane diol; hexane diol;
sorbitol; arabitol; mannitol; sucrose; fructose; glucose; cycl ohexane diol;
erythritol; and pentaerythritols, including di- and tripentaerythritol. The
pol yol nay be diethylene glycol, triethylene glycol, glycerol, sorbitol,
pent aeryt hri or di-pentaervthriito 1, 8] _The rcially .ayail able
nonoest er kr{g%slas " J(SF§C§§O e%lﬁggl éat {égbq?s I%Oel}oleé%gm SWPncaISud%\{%(ifr@ 5
percent by weogddlent” ihbclihed ainchijdedes Ylpyeenoby nurign eatie, cladnoiog W t h
35 + 5 percent glycerol dioleate, and |l ess than 5 percent trjoleate and

ol ei ¢ aci d. SPRECaDIATEY BPnedeatioploas ety 35deschqrpey Hperel dipleteandul at ed
based on th o I r : unt.; of .-pol S LN any
such m xtur g.e?s[ %1(%%9% p?ﬁe{éﬁgg(gg t(e) I rreér}t%wb%%lﬁ' tzlgé gﬁ‘lﬁggﬁ (ﬁafsa{hgfﬁlgﬁggﬁgrg’e
derivative dafeseribyddaboxy; srardabwydted baiddbrathd achel, moneeside amofineofpadlyel and
an aliphatic carboxylic acid may, have hydroxy groups attached to adjacent

car bon atpnﬁn??qeéferé’é?sﬁnk’élniiﬁ’u“’ég R{HrBe described as being derived froma
vicinal diolpo3éj ! SIrPfonblb%Blda%bflﬂnghSﬁl%Séﬁﬁﬁe[ QQdPlor TRRAL WRFiVERTd BY a

conposition conprises an oil of lubricating viscosity. Such oils include
nat ural and hyynehetarbonylic,acal |ande thev ebrfocster hyidropp boki agl, ahy dhiplydivat i on,

d hydrofini shing, untefined, refined and fined qil i xt
Lher eof . [ 0GATTO A cFThERIOTE by gugupbeiclisd & pUBesTy Pt ACHR ur al
or syntheti qi g04Hi& €oRPOSEER iy BE dBQHbe A baidghddrivicll! feom falritieT diewy i f i cation

treat nent. [0_042} Refined oils are simlar to the unrefined oils except
t hey have beaids eibubiaeatinge\iiseebiiyn one or nore purification steps to inprove

one or, or e |BRRET L rfS. EHICLRE LA SEIN AHENBLCLKNBN 41 1RSI, and

i ncl ude sol vent 'extracti on, Sti I'on, aci
extraction, isddsttat i Suchpeil€ahdudomarmndl tdnd kik@etic oils, oil derived from

hydrocracking, hydrogenation, and hydrofinishing, unrefined, refined and re-
refined oils and mixtures thereof.

[0041]  Unrefined oils are those obtained directly from a natural or synthetic
source generally without (or with little) further purification treatment.

[0042] Refined oils are similar to the unrefined oils except they have been
further treated in one or more purification steps to improve one or more
properties. Purification techniques are known in the art and include solvent
extraction, secondary distillation, acid or base extraction, filtration, percolation
and the like.

[0043] Re-refined oils are also known as reclaimed or reprocessed oils, and
are obtained by processes similar to those used to obtain refined oils and often
are additionally processed by techniques directed to removal of spent additives
and oil breakdown products.

[0044] Natural oils useful in making the inventive lubricants include animal
oils, vegetable oils (e.g., castor oil), mineral lubricating oils such as liquid
petroleum oils and solvent-treated or acid-treated mineral lubricating oils of the
paraffinic, naphthenic or mixed paraffinic-naphthenic types and oils derived

from coal or shale or mixtures thereof.



[0043] Re-refined oils are also known as reclainmed or reprocessed oils, and
are obtained by processes simlar to those used to obtain refined oils and
of t en ar evaadioisassal | y processed by techni ques direct edPCo/usemdpaiosof spent
additives and oil breakdown products. [0044] Natural oils useful in making
the inventive lubricants include aninmal oils, vegetable oils (e.g., castor
oil), mneral lubricating oils such as liquid petroleumoils and
solvent-treated or acid-treated mneral lubricating oils of the paraffinic,

napht heni c i.xed raf.fin G- h ni.c t s and oils, deriv f r.om coal
or shale orqppg%hreggﬁﬁgﬁ%éyﬁﬁﬁg%%]BQ%&?%é?%@Eﬁh%rF%é%#n%yﬁpfg%g?énﬁéefu
and i ncl ude dayghr &ic pobeneriict sasdidhteasol pakyivs@l ioefthsarg pidaller pedipendtséd

olefins (typically hydrogenated) (e.g., polybutylenes, polypropylenes,
propyl enei sdB@ty! @%gw&fdnewep%l)vprqw?wﬁ» hBkePyENLEISOBBIRNC. 0eRNBBFTS);

pol y(Il -dece 1. X 3 of.. i : nzenes,
ety adecyl baneam e S SRE S bl S ARy PR e BT

pol yphenyl s Heazenes (Bigoheoyts;bérexpbenyirsdecalienkatesd dpmnyfifeangics) di-2-phenyl
al kanes, al ky] at ed di phenyl al kanes, al kyl at ed. di phenyl .ethers and

al kyl at ed di%lﬁ@hw%bﬁmna@g ANAPERY efd bt \Pésl}ﬁanaiﬁw&gn fid ﬂ@ﬁbre&gs
thereof or Mo pHe8$1shheH80y1 d1RQHAE] al%ﬁ%d §%3'11Eﬁ'ﬁtdlﬁaﬂéépﬁl'k%attéd‘aip%h?l

i ncl ude pol yol  estérs (such as Priolube(r)3970), diesters, liquid esters of
phosphor us- ctinrai mdglladatd (whgnyl snipbrdesyhngphbs péerietives,i eotlpks phdsphat e,

and the diethyl .ester of. decape phosphonic acid), or polyneric
tetrahydrofJF%%&??%@WF%@P?@néﬂrgyﬁ§§_ e produced by Fischer-Tropsch
reactions angodgpi cakhdt RRythbEc hBFrieh$Riesils et s chsyoll re@fbs’s:f(%bmdr@car bons

or waxes. In one enbodi nent oils may be prepared by a Fi scher-Tropsch
gas-t o-| i quiliiadype®a 1M, diestassuauidsesigrs| ofaghotherusgeenteiping geidd (Sigd-s.

[0047) 9= FLbBrAgaiiaG, YEEESP, Ml PlsoLo s CRLUORpaa. aheslias 1
Cui del i nes. phaeplidnie Qwase & Ipoliyratids tafreh@iofwhhOWsSykdhetlp dild shidyp by
content >0.03 wt % and/or <90 wt % saturates, . viscosity index 80-120);
Goup Il ( Smrgﬁléﬁedclg»hf&qherﬂropsch reactions and typically may be hydroisomerised
Fischer-Tropsch hydrocarbons or waxes. In one embodiment oils may be
prepared by a Fischer-Tropsch gas-to-liquid synthetic procedure as well as
other gas-to-liquid oils.
[0047]  Oils of lubricating viscosity may also be defined as specified in the
American Petroleum Institute (API) Base Oil Interchangeability Guidelines.
The five base oil groups are as follows: Group I (sulphur content >0.03 wt %,
and/or <90 wt % saturates, viscosity index 80-120); Group Il (sulphur content
<0.03 wt %, and >90 wt % saturates, viscosity index 80-120); Group III
(sulphur content <0.03 wt %, and >90 wt % saturates, viscosity index >120);
Group IV (all polyalphaolefins (PAOs)); and Group V (all others not included
in Groups I, II, III, or IV). The oil of lubricating viscosity includes an API
Group I, Group 1I, Group III, Group IV, Group V oil or mixtures thercof.
Often the oil of lubricating viscosity is an API Group I, Group 1I, Group III,
Group IV oil or mixtures thereof.
[0048] The amount of the oil of lubricating viscosity present is typically the
balance remaining after subtracting from 100 wt % the sum of the amount of

the compound of the invention and the other performance additives.
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<0.03 wt % and >90 wt % saturates, viscosity index 80-120); Goup Il
(sul phur content <0.03 w % and >90 wt % saturates, viscosity index >120);
G oup |V Weal2biopsBsgal phaol ef i ns (PAGs)); and G oup V (al PCotuseers/oniss4

included in Goups I, II, Ill, or IV). The oil of lubricating viscosity
i ncludes an APl Goup I, Goup Il, Goup IIl, Goup IV, Goup V oil or
m xtures thereof. Oten the oil of lubricating viscosity is an APl Goup I,
Goup Il, Goup Ill, Goup IV oil or mxtures thereof. [0048] The anount of

the oil of | hcat i Vi it I nt is typicall he.bal ance. r emai ni ng
after subt ra{(t,jp lliﬂg flrrgghlfhﬁgé\}fng%x ?Tﬁgggziﬁ?ﬁtl ori@%f ﬁ’é 1étlrrﬁluen Och‘ﬂ %f‘c haecc%cr?%gﬁﬁed of
the inventi amdasidat faglyofdigiulgred flabreage afldhd ilvescdtH@40dmpbsgtibubyfi eat i ng
conposition nmay be in the formof a concentrate and/or a fully formnul ated

| ubri cant. [VEHION (FBRPERINEHCcastdbibesst disHostd bersin aheystisdh the dapriodiang t he
additives di ' i 5 : m of er ich may
be. combi ned ‘PR GAG T RhaT o0y ComByieR e bR Aot PRAEEH WAL, O D0

| ubri cant)) ,parhe fimkhal bfbrichege thddatio v€shdso atligives lto ofic billrfilabticatmg
viscosity and/or.to concentrate or the |ubric n% i ncl ude

iluent.oil i.n.the
the ranges ofiSePsgy %ﬂg/@gt.oléwwlgm ?h%FOIi“(?.ngﬁtet gr 8¢ brispniudichidc e her

Per for mance Aggistdviess [POPQlHyTHEIHLHRAYS0 RTRPPE b?%lﬁh{t i ncl udes ot her
performance additives. The other performance additives conprise at |east

one of net alOthenBeiformance Additivessity nodifiers, detergents, friction

nodi fi ers, Lywear ents, corrosj.on.nhihitors, dispersants, ,dispersant
T scostty maPFer < RGP Eins i S3liPE g b d G Rl ARy adfVRS.

i nhi bitors, TeMHhst hlefotmatib&difil &y §@nTlpﬁw aPWdaRt ofeRIrans@ndsactiadrs,

swel ling agents and m xtures thereof. Typically, fully-fornul ated

| ubri cati ng \B$dosity | o@idistsi detesaentsr fisgsian prodifiesseapiéw ¢asr sasnte @UWSiANves.
0051 11, NG SAHRY L OE AMBELGPLLOR GPRRAE SRR BB RNSIUEE,
an anti oxi damtioxRlangy €sdraseidbietsedg@alsifiars seraalsitiors deoudipppar dophdssams,
T e swdlling “hgents nd hixdures “thercals ' Iopicafty, S SoRmelated®” ©
the inventig§d!l Swelling agents ypieally, y
lubricating oil will contain one or more of these performance additives.
[0051] In one embodiment the lubricating composition of the invention
further includes at least one of a friction modifier, a viscosity modifier, an
antioxidant, an overbased detergent, a succinimide dispersant, or mixtures
thereof.
[0052] In one embodiment the lubricating composition of the invention
further includes at least one of a viscosity modifier, an antioxidant, an
overbased detergent, a succinimide dispersant, or mixtures thereof.
Detergents
[0053] In one embodiment the lubricating composition further includes one
or more neutral or overbased detergents. Suitable known detergents or
detergent substrates include phenates, sulphur containing phenates,
sulphonates, salixarates, salicylates, carboxylic acid, phosphorus acid, mono-
and/or di- thiophosphoric acids, alkyl phenols, sulphur coupled alkyl phenol
compounds, or saligenins. Various overbased detergents and their methods of

preparation are described in greater detail in numerous patent publications,

including W02004/096957 and references cited therein. The detergent
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further includes at |east one of a viscosity nodifier, an antioxidant, an
over based detergent, a succinimde dispersant, or m xtures thereof.

Det er gentwO[20088389Bn one enbodi nent the | ubricating compesiuse@a/06iess her

i ncl udes one or nore neutral or overbased detergents. Suitable known
detergents or detergent substrates include phenates, sul phur containing
phenat es, sul phonates, salixarates, salicylates, carboxylic acid,
phosphorus acid, nonoand/ or di- thiophosphoric acids, alkyl phenols,

sul phur coup] L kyl phenpl,cao unds, ..or saligenins, Various . overbased
det br gent o G TG Bt Rage S AR ot BUSGH, BraptSirh B RUR Ser i
i n numer ous gadhemtorpulitieatic@ast,. | ncl udi ng WO2004/ 096957 and ref erences
cited therein. The detergentsubstrate nay be salted with a netal such as

cal ci um nmadAB3lum Ihonasenbedimesdithen o vsroarrdatagciingy sgectedosm) then one
embodi ment Stﬁhgm%mﬁﬁg Qe ShoERLs ! §u1§§{dfg il L™ IR O OURI ARSI ! T N0 Of

phenat es, cont ai"ni ng  phenat es, onat e I xar at

sal i cyl at es,salirgratisxsaliogdattd)endohixtuigpiticatdty Thecsléy dat sdecowvdpbabestd

det er gent igﬁludes cal ci.um or .magnesi um henateﬁ sul phur . containin
S

phenates, sHHBMM dBCTUGeY | SAIFIHTSOT SHPEISHIhs PEUI Gy PUPRYT AN es
thereof. [O0Qpghaty ﬁﬁﬁlﬁﬁ&@géa’lﬁmatgﬁﬁa@ﬁh@ﬁg%Qﬁcﬂ?ﬁés,% Rixf@ke HEROf.

salicylate. In one enbodi ment the detergent may "be a cal ci um sul phonate. In
one enbodi ndAfSShe Imoentinbadintrat that detgrmant may bbe alerimtsatieylefe. alncaieci um

sul phonate an .cal cj,u alicylate. [0056] In,gne enbodi ment .t he detergent
mmy be & cal BrRRER et el B s b e TR BT o Uhe R 56 S B o um
sul phonat e. the ign&tRALOE dBEgchh thalyMYE Bt hDBRutehsf §&alfiGRANIulpRdhaRE aRd T Xt Ur e
of a cal ci um sul phonate and a cal ci um phenate. [0057] The detergent may be

present at Calgiugpsabcdltont % or 0.1 wt %to 8 wt % or 1 w %to 4 w %

(ngpgrs‘i f’: Ln‘f[hﬁ]?@ggf Qg 8{1% Embo @G thy GRtcPaH Hay?he hRGILIHR" KRR 9 one
embodiment the detergent may be a calcium sulphonate. In one embodiment
the invention the detergent may be a mixture of a calcium sulphonate and a
calcium phenate.
[0057]  The detergent may be present at 0 wt % to 10 wt %, or 0.1 wt % to 8
wt %, or 1 wt % to 4 wt % (on an oil free basis i.e., an actives basis) of the
lubricating composition.
Dispersants
[0058] Dispersants are often known as ashless-type dispersants because,
prior to mixing in a lubricating oil composition, they do not contain ash-
forming metals and they do not normally contribute any ash forming metals
when added to a lubricant. Ashless type dispersants are characterised by a
polar group attached to a relatively high molecular weight hydrocarbon chain.
Typical ashless dispersants include N-substituted long chain alkenyl
succinimides. Examples of N-substituted long chain alkenyl succinimides
include polyisobutylene succinimide with number average molecular weight of
the polyisobutylene substituent in the range 350 to 5000, or 500 to 3000.
Succinimide dispersants and their preparation are disclosed, for instance in US
Patent 3,172,892 or US Patent 4,234,435. Succinimide dispersants are typically

the imide formed from a polyamine, typically a poly(ethylencamine).

12



[ 0058] Dispersants are often known as ashl ess-type di spersants because,
prior to mxing in a lubricating oil conposition, they do not contain
ashf or m nyorzetoaisssvand t hey do not normally contribute amgTASROPOsINSHY

nmetal s when added to a lubricant. Ashless type dispersants are
characterised by a polar group attached to a relatively high nol ecul ar

wei ght hydrocarbon chain. Typical ashless dispersants include N-substituted
I ong chain al kenyl succinimdes. Exanples of N-substituted |ong chain

al kenyl succhpkdvi des i ncl uy i,.sgbut. ne suceinim
aver age nol g@@#ﬂr i g(?‘nnte e& eboﬁe ig)ncgl 9I}so uet%;tllﬁengur?leﬁs%ncguudg%t gt leatsﬂgonreange

350 to 5000 d@er@(ﬂo tvclnBlOOGs Sucgblryumodgzlaiespm@aﬁﬁﬁdeandeﬁlh@i r ﬁmepar ation
are disclosed, for instance in US Patent 3,172,892 or US Patent 234, 435
Succi ni mi de R# sslﬁ@?véxalﬁ{l% WA b @xerage Wequﬁ%fd’éel%trlﬁéhe fagm3a0 ﬁ9|5§)9

typically adosof b NgoRneatt BEkido8lsind AL Ay TBOT u Ll CalbBY R 10"

further includes at |east on spe sant |s a “pol yi sobutyl ene
succi ni m de azbﬂthma&d)nfwm]mnmepdispmsmhmt yl ene WI t h nunber average nol ecul ar

weight int range 350 to 500 to 300Q. The | yi sobyt yl ene
succi ni mi deqﬁﬁ (?]be I edear 8 H]Pellt theo ARy SISO o r\tnl}ietrh“‘gﬁf%rs ii%? Sl s.
[0060] In Ortﬁs&@%@'deﬁ%d Flden b@l&%ﬁohﬂﬂeﬁ&i&c'@ﬁﬁc hﬂl%ld%ﬁfes aﬁtarﬂlﬁ@%d o

di spersant derived from polyisobutyl éne succinic anhydride, an am ne and
zi nc oxi de taxidortm domol yi B@bwpbu@&@lesuacqlmnmddeccmpbb(exmvh thingi nclheThe
pol yi sobutyl ene s#ctci nim de. ¢ ex With zinc.may be .used (ﬁagne or in
combi nat i on PP YOBYY Afibt %Fméliné C8F1Pé%|%%% AR PBRIG A HPHE 1SS Rt ch
bases. l\/annlc%lﬂltgha&m{ sants are the reaction products of al kyl phenols with
al dehydes (esggm ally formal dehyde) and am nes (especially pol yal kyl ene
pol yani nes) .[046H al Ryiothgr ogless ypf caghl 988c<§1mp&rw§t atncludest Mowdel bb#scat ons.

[0062] The disRALRANGA-TRY #L3R. DERERLTDEGR, B (M) SRS ApaladiBhfiods by

varl e are poronjy urea,
t hi our ea, dl(egfe@ap)lyofdmadda@ab)aandcanh@m (és;miaplyl ﬁel,yaady(ﬂ@feyﬁelszankﬁs@nes

carboxyll e A iy Houp Toically Somains af loast 30 carbon atame,Y O+ 469, Ml el
[0062] The dispersants may also be post-treated by conventional methods by
a reaction with any of a variety of agents. Among these are boron, urea,
thiourea, dimercaptothiadiazoles, carbon disulphide, aldehydes, ketones,
carboxylic acids, hydrocarbon-substituted succinic anhydrides, maleic
anhydride, nitriles, epoxides, and phosphorus compounds.

[0063] The dispersant may be present (on an oil free basis i.e., an actives
basis) at 0 wt % to 20 wt %, or 0.1 wt % to 15 wt %, or 0.1 wt % to 10 wt %,
or 1 wt % to 6 wt % of the lubricating composition.

Antioxidants

[0064] Antioxidant compounds are known and include for example,
sulphurised  olefins, alkylated diphenylamines (typically  di-nonyl
diphenylamine, octyl diphenylamine, di-octyl diphenylamine), hindered
phenols, molybdenum compounds (such as molybdenum dithiocarbamates), or
mixtures thercof.  Antioxidant compounds may be used alone or in
combination. The antioxidant may be present in ranges (on an oil free basis
i.e., an actives basis) of 0 wt % to 20 wt %, or 0.1 wt % to 10 wt %, or 1 wt %

to 5 wt %, of the lubricating composition.
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anhydride, nitriles, epoxides, and phosphorus conpounds. [0063] The

di spersant may be present (on an oil free basis i.e., an actives basis) at

0 wt %t ovRQOWr0s34930r 0.1 W %to 15 w % or 0.1 wt % POTAB2000/084050r 1wt %
to 6 wt %of the lubricating conposition. Antioxidants [0064] Anti oxi dant
conpounds are known and include for exanple, sul phurised ol efins, alkylated
di phenyl am nes (typically di-nonyl diphenylam ne, octyl diphenylam ne,

di -octyl di phenyl ami ne), hindered phenols, nolybdenun1conpounds (such as

ol ybdenum %Pgﬂoca&ggnr@%ge drpq{engf ur elaaﬁthgtrtg on@u eggl?raécen ﬂunds

may be used e or | e ant ¥ oxi

ranges (on amdarla fektayltasyiSgroup as addlerd@iliyvidaddasd gloupf The/xphé}iol eradp Wt %
or 0.1 w %to 10w % or 1w %to 5w % of the |ubricating
conposi ti on. P80E%] fw%erhﬁwasé%tﬁdpwﬁho@ bﬁ@rpé%babrﬁr%m@ﬁme@m ali”ﬁ‘s“r o1

secondary DU ARMIRE AeEiLL RN o G HAASe%: SEaRCARIR! AdgE! N

group. The enol gro may be bstlt mnth a hydroc group
(typically IExaﬂqﬂeg)roibrantaled ]allnklyﬂe)i Phdholr atbmdiigtmgnghmiap 2A,64dikiterg to a
henol ~anti oxi dants

.Sﬁgfﬂgearzo% Ylpg ut4ymﬁﬁgﬁ&|, t%EHSYI 1912118 hfrfde?%f %M%ﬁ@ﬁ/dpheno

4-ethyl -2, 6-ghrdR10; @HLY&QB@@HJhen&r I%PWII b@tyﬁzcb dlt-%'itt-blﬁ%ﬁhleﬁglencﬁr o
4-butyl -2, 6-di-tért-butyl phenol, or 4- dodecCy di-tért-butyl phenol. In

one enbodi rrsiwtdecheZ ﬁfdldelrtémlt}dhbml aritnl ORE dembOdmwnbethanhHEiteeed ahdnolay

i ncl ude, r a ox(t L-135 from Ci ha, A nore det cri.ption of
suitab e escbliolRERRAYID 1 Tl et DA i B BN Sk T &P ound i n
US Patent 6 &S&Oil@itetah(&ﬁ%sdriptme o@nhgﬁubn@rastetrr&nmﬁwgcﬁtﬂd@gedcm@@u tion
further includes a nol ybdenum conmpound. [0067] The nol ybdenum conpound is

sel ect ed frdﬁ¢®ﬁémgtéﬁﬁn@6MS$BﬂmﬁgndisRﬁ%?b@éﬁﬁdﬁélaIkyldlthlophosphates
) yboenum by LR e HBE 2T ORI SRR oo
whi ch may bemolybdenum compound.
[0067] The molybdenum compound is selected from the group consisting of
molybdenum dialkyldithiophosphates, molybdenum dithiocarbamates, amine
salts of molybdenum compounds, and mixtures thereof.
[0068] Suitable examples of molybdenum dithiocarbamates which may be
used as an antioxidant include commercial materials sold under the trade names
such as Molyvan 822™ and Molyvan™ A from R. T. Vanderbilt Co., Ltd., and
Adecka Sakura-Lube™ S-100, S-165 S-515, and S-600 from Asahi Denka
Kogyo K. K and mixtures thereof.
[0069] When present, the molybdenum compound may provide 5 ppm to
300 ppm, or 20 ppm to 250 ppm of molybdenum to the lubricating composition.

Viscosity Modifiers

[0070]  Viscosity modifiers include hydrogenated copolymers of styrene-
butadiene, ecthylene-propylene copolymers, polyisobutenes, hydrogenated
styrene-isoprene polymers, hydrogenated isoprene polymers,
polymethacrylates, polyacrylates, polyalkyl styrenes, hydrogenated alkenyl
arene conjugated diene copolymers, polyolefins, esters of maleic anhydride-

styrene copolymers.
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used as an antioxidant include commercial materials sold under the trade
nanmes such as Ml yvan 822(tn) and Ml yvan(tm AfromR T. Vanderbilt Co.,
Ltd., anowpaelzs&ekur a- Lube(tn) S-100, S 165 S-515, an@CPUB@063953 Asahi
Denka Kogyo K. K and m xtures thereof. [0069] Wen present, the nol ybdenum
conpound may provide 5 ppmto 300 ppm or 20 ppmto 250 ppm of nol ybdenum
to the lubricating conposition. Viscosity Mdifiers [0070] Viscosity

nodi fiers include hydrogenated copol yners of styrenebutadi ene,

et hyl ene prqg%l @%nq9ﬁ9%¥t 3 lfpe(%lylsobutenes hydr ogenat ed

styrene- |sopre%e-po#yﬂersgﬁﬂ§grogenated i soprene pol ymers,

pol ynmet hacr yoav s, padpcany vidcesity peddifibisylofehyieenas thysDogenatrtucl kenyl
ar ene conjuagted di ene copol%gers pol yol efins, esters of maleic

anhydr i dest yHB¢O S plor sansple.s ebyfang-vepy lene coppboery that

Di sper sant f1e

functlonal|¥£§8g%F§o]g?€%éh %PW&gi%#gWgﬁﬁg%ﬂ%ﬁéﬁ%ﬂﬁé%%§ e%gh%ﬁ£gﬁ&ners t hat
have been fumcMmamamohﬂdMMBmhkaﬂ;ﬁﬂykmmahgmagﬁhtmsanhmﬁsnmﬁpﬁmeraﬂbyﬂrlde
and an am ne; gg ﬁ thcrylates fun tionalised with an am ne, or

styrene- mal GPEYIHRS 698 EEHSAGAE PET YLANUE- wi th an amine. Antiwear Agents
[0072] In oq@n@ﬂggqg { the lubricating conposition further includes an
anti wear agent. [UU/dj The additional antiwear agent may be either ashless
or ash-formlA872Typicaht enawidimest Huet lubw astinggemmposiondurtbeninagiudesetmal |
wher eas ash-%ﬁrning %g contain netal. [0074] The antiwear agent may be
present (on ANVGPf *#¥8e basis i.e., an actives basis) in ranges including 0
w % to 15 wpo98] or The WHdfteohnal dMkiwéartagedf nfdyOR ¥khctodsRlels WF afh-f&milgl W %
to 3w %of the |ubricating conposition. 8075] I n one enbodi nent the

| ubri cati ng ool ashéass potvear agansy delaat @npmgrm’félr udieeass taah o Hing o wear

agent . Typlc%lhxnhﬂgmphosphorus cont ai ni ng

[0074] The antiwear agent may be present (on an oil free basis i.e., an
actives basis) in ranges including 0 wt % to 15 wt %, or 0 wt % to 10 wt %, or
0.05 wt % to 5 wt %, or 0.1 wt % to 3 wt % of the lubricating composition.
[0075] In one embodiment the lubricating composition further includes a
phosphorus-containing antiwear agent. Typically the phosphorus-containing
antiwear agent may be present in an amount to deliver the ranges of phosphorus
described below in the subject matter under the sub-heading “Industrial
Application”.

[0076] Examples of suitable antiwear agents include phosphate esters,
sulphurised olefins, sulphur-containing anti-wear additives including metal
dihydrocarbyldithiophosphates (such as primary or secondary zinc
dialkyldithiophosphates, or molybdenum dialkyldithiophosphates),
molybdenum thiocarbamate-containing compounds including thiocarbamate
esters, alkylene-coupled thiocarbamates, and bis(S-alkyldithiocarbamyl)
disulphides.

[0077] Examples of suitable zinc dialkyldithiophosphates include those
disclosed in PCT Application US07/073428 (entitled “Method of Lubricating
an Internal Combustion Engine and Improving the Efficiency of the Emissions
Control System of the Engine”) or in PCT Application US07/073426 (entitled
“Lubricating Oil Composition and Method of Improving Efficiency of
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antiwear agent may be present in an anmount to deliver the ranges of
phosphorus descri bed below in the subject matter under the sub-headi ng

"I ndust r D 28ppisBg9at i on". [0076] Exanpl es of suitabl e amCinSarnsagest s

i ncl ude phosphate esters, sul phurised ol efins, sul phur-containing anti-wear
addi tives including nmetal dihydrocarbyl dithi ophosphates (such as primary or
secondary zinc dial kyl di t hi ophosphates, or nol ybdenum

di al kyl di t hi ophosphat es), nolybdenun1thiocarbanate cont ai ni ng conpounds

i .nCl udi ng tgifrﬁﬁsg{o%g n?r Efséygien’l” % S?]%c(#ﬂ%]ngd lclu Q%rlPa%t 3y

bi s(S-al kyl i ocar |sulph SU|taB1e ’Zi nc
di al kyl di t himo)bQSDHHteeSmnac ldlkdEyltihBﬁa@hdslﬁﬁkdBS&d Idialk%héplﬂidté‘sat in0None

US07/ 073428 (entltled "Met hod of Lubricating an _Internal Conbustion Engine
and | npr ovi rignRadement .WYerb@yd%ﬁnﬁt%@san@g‘?o% Obrt M twgspEmhespiaias-

Engi ne") OrdOBJPﬁéﬁﬁﬁﬁh*@' R£%%§9&h4 f|%Qbﬁﬁ&5ltled "Lubricating O

Conposition an ci ency of Emi ssi ons Control
Systeni). Both applications CI?|n1pr|or|ty fromJuly 17, 2006. The zinc

di al kyl di t hi ophosphates or diRR hosphatQ§1|n one” embodi ment may be
defined as a zinc salt of a nlxture f phg@phoruscont ai ni ng conpounds
represented by the formula: wherein i NfgW/hula, J1 and J2 are independently
S or O and R7 and R8 may be independen ¥_h¥dHB£anMI groups, the average
total nunber of carbon atoqQ8Ln_Rt) us R8 for the m xture of
phosphor us- cont ai ni ng conpounds being at |least 9.5; wherein R7 and R8 are
char act er i sedhdrsint inaforfiu)a, 4' kod I0arindepardeany Sobr Oyuahd ® unasR tanydien 2 to
4 carbon atons and (||£ 30 to 96 nol e percent such groups contain 5 to 12
car bon at omendgAdGREr BY ¢rocaiky] é%oélpﬁhtélﬁ ag gl dot3b PEBRET Bf carhen AT es of

the formil a Rmpl%g‘?{gnf tth'é &ﬂ‘ur&B@HQﬁfé@%&g@gg@r@%&g&@%m n, g GARAsOF RY

and R8 contain car on ato percent of
t he nol ecul &s5ofh¢em ROrndiRA arenclseaaa:temed wrtbatR7) has 70 malepenanbofisathons and

B s © 10 A2 GaLRn,a A A0 WAl sl I Rl L, er aoe
contain 5 to 12 carbon atoms; and wherein, in less than 8 mole percent of the
molecules of the formula in the mixture of phosphorus-containing compounds,
cach of R’ and R® contain 2 to 4 carbon atoms and in greater than 11 mole
percent of the molecules of the formula in said mixture R” has 2 to 4 carbon
atoms and R® has 5 to 12 carbon atoms; and wherein, within the formula, the
average total number of hydrogen atoms in R” and R® on carbon atoms located
beta to the O atoms is at least 7.25.

[0078] The dithiocarbamate-containing compounds may be prepared by
reacting a dithiocarbamate acid or salt with an unsaturated compound. The
dithiocarbamate containing compounds may also be prepared by simultaneously
reacting an amine, carbon disulphide and an unsaturated compound. Generally,
the reaction occurs at a temperature of 25 °C to 125 °C. US Patents 4,758,362
and 4,997,969 describe dithiocarbamate compounds and methods of making
them.

[0079] Examples of suitable olefins that may be sulphurised to form an
sulphurised olefin include propylene, butylene, isobutylene, pentene, hexane,
heptene, octane, nonene, decene, undecene, dodecene, undecyl, tridecene,

tetradecene, pentadecene, hexadecene, heptadecene, octadecene, octadecenene,
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beta to the Oatons is at least 7.25. [0078] The dithi ocarbanmat e-contai ni ng

conpounds nmay be prepared by reacting a dithiocarbamate acid or salt with

an unsat uweteny/usssspound. The dit hi ocar bamat e cont ai ni ng PCoASeumds30shy al so

be prepared by sinmultaneously reacting an am ne, carbon disul phide and an

unsat urated conpound. Generally, the reaction occurs at a tenperature of 25

OC to 125 0C. US Patents 4, 758,362 and 4,997,969 descri be dithiocarbamate

conmpounds and net hods of neking them [0079] Exanples of suitable ol efins

that may be sulpburisedotof o mian sulpaurd sed cabefin.dinghude. paaRyl ene.

but yl ene, i SObU ylene, pennt ene, hexéane, hept ene, oct ane. “nenene. - decene,

undecene, daggerideencyns@addcent,r bdadenment . ehbaddéaene, chepémdesentxtures

hexadecene, hept adecene, octadecene, octadecenene, nonodecene, eicqsene or

m xtures thehespl apq theie Emssd ek aRdxiatiaverearchepragdyeneiulogicddscene,

oct adecenene, (ARAAAEERR, FUEPIALP 1 a THIAUIAGTe RRIRR RUHERE ducfli BT S

trimers and tetraners are especially usetul olefins. Aﬂternatlvely, t he

ol efin may ble3-dubidétre-aldder uesdturetcd @btea, dickne, mughcadatt, 3- but adi ene and an

unsat ur at ed r, such as, butylacryl.ate. [0080] Another class of .

sul phuri sed lﬁﬁ;@‘ﬁi ) elsddeadt 9%@%&%@@8@%&4%@[ b agife 44k theitaci ds

are often ohiairpednt i ueQRtablbecRidbiAhe ARIRY cQithpanddl sy Rlisal by fRntain 4

to 22 carbon atonms. Exanples of suitable fatty acids and their esters

i ncl ude tri ghpeely destaimHeioc2achdbonl dtomb ei lexaaaplds opahiallolfeity aaciscansly

m xtures thereof. Oten, the fatty acids are.obtained fromlard oil, tall

oi I, peanut Brt <SGy BEIG e Egidonalsds egid Mmeliit ol ebBlal pigor T

m xtures thehR@ires ltAcr@be eBedi thenfattl, addids afd dbtaatd AOnEHrroifr RIINGXEd W th

ol efins. Extreme Pressure Agents [0081] Extrene Pressure (EP) agents that

are sol ubl e neangtheil.osaybesit pldeotsenspedipll, amflasitroresd Wiboumixgmsaibaraed EP

agents, chlqrinpat C . £P d rus- EP agents.

Exanpl es of cié uocr%% %g)o%rg% tsﬁlﬁﬁgpbagea n@%?%ﬁstl%ﬁﬁ eelgllﬁ)%;ﬁf(‘gngro gegfh‘ﬁc sul phi des and

pol ysul phi dextsamehPasSswiebgareayd di sul phi de, bis-(chl orobenzyl) disul phide,

di butyl tetrasul phide . o
[0081]  Extreme Pressure (EP) agents that are soluble in the oil include

sulphur- and chlorosulphur-containing EP agents, chlorinated hydrocarbon EP
agents and phosphorus EP agents. Examples of such EP agents include
chlorinated wax; organic sulphides and polysulphides such as
dibenzyldisulphide, bis—(chlorobenzyl) disulphide, dibutyl tetrasulphide,
sulphurised methyl ester of oleic acid, sulphurised alkylphenol, sulphurised
dipentene, sulphurised terpene, and sulphurised Diels-Alder adducts;
phosphosulphurised hydrocarbons such as the reaction product of phosphorus
sulphide with turpentine or methyl oleate; phosphorus esters such as the
dihydrocarbon and trihydrocarbon phosphites, e.g., dibutyl phosphite, diheptyl
phosphite, dicyclohexyl phosphite, dioleyl phosphite, di-2-ethylhexyl phosphite.
didodecylphosphite,  di-Cj;14alkyl  phosphite, pentylphenyl phosphite;
dipentylphenyl phosphite, tridecyl phosphite, distearyl phosphite and
polypropylene substituted phenol phosphite; metal thiocarbamates such as zinc
dioctyldithiocarbamate and barium heptylphenol diacid; amine salts of alkyl
and dialkylphosphoric acids, including, for example, the amine salt of the
reaction product of a dialkyldithiophosphoric acid with propylene oxide; and

mixtures thereof.
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sul phuri sed nmethyl ester of oleic acid, sulphurised al kyl phenol,

sul phuri sed di pentene, sul phurised terpene, and sul phurised Di el s-Al der
adduct s; whasphs3sphuri sed hydrocarbons such as the re&CTiuspoogneidsct of
phosphorus sul phide with turpentine or nethyl ol eate; phosphorus esters
such as the di hydrocarbon and tri hydrocarbon phosphites, e.g., dibutyl
phosphi te, diheptyl phosphite, dicyclohexyl phosphite, dioleyl phosphite,
di - 2- et hyl hexyl phosphite di dodecyl phosphite, di-C 2-i4al kyl phosphite,
pentylphenyh%RQ%%Hgkhﬁirgipentylphenyl phosphite, tridecyl phosphite,

di stearyl phosphrte—anéLpolypropylene substituted phenol phosphite; netal
t hi ocar bamat[@883juchlmsonzi Bmbddednt! thct Hidlear bameds anfliddianh wodiget ybphenol
diacid; amne salts of al kyl and dial kyl phosphoric _acids, including, for
exanpl e, t henixyise theseef. o yrigdly dgdiicHan prastiliet may bg present (on an oil free

di al kyl di t hi I G- achd W ; (Mo l-Y2 1 ogt o
thereof.Frié%?§g§ﬁgg{%ﬁ3%g%?gg% napg&gﬁéﬁgﬁg%ghﬂéﬁggpﬁéy%%F?tgﬁsfﬁ%(udes a
friction nodbfd et %,or Oni wt U wsd whébeof . Typically the friction nodifier may

be present ( n ol free hasis j.e.,. an aglives sis) in.r es .

i ncl udi ng 0 lﬁﬁsﬁ)toti_ cs bfS&}tabl_.eofgwtwn%ecﬁﬁsrwcgﬁeaﬁ@.c‘%lﬁ%@81014 W %
[0083] Exanple®affcsUltt abhifed,r lc6letON o) d4i8ES A6 UG dhNGeShieh TALLY
acid derivatives of am nes, esters, or epoxides; fatty imdazolines such as

condensat i orcopdethativs poddusty bOsarboxylacidds amd pplykikallneg-poigapolepaminies ;

am ne salts of alk hpsphor.ic acids; fatty alkyl rtrates; fatty alkyl
Car i des:sl Y kP PESRIPE it s T o B AR B o of ¢ ne
tartrates amdityaglkyl Mhe@smiase dASeloRs edbtARAY QesciRidndoF rhel fhegatdftand
tartrates in addition to performng as a rust inhibitor as described above,

may al so perthiFimides aref disglosesh ahevdl-f iTde. tarpmgidps paf certorcitiiefldision feay al so
creomace Sy D A8, ALY LoSE LAY SRR RAE B
oi I or nonodsicabn efodafipol yol and an aliphatic carboxylic acid (all these
friction erd[i()I)iSAﬁr S ??iggor? ?neorgiigeerss%rlailybslgo %Islcornpass materials such as sulphurised

fatty compounds and olefins, molybdenum dialkyldithiophosphates,

molybdenum dithiocarbamates, sunflower oil or monoester of a polyol and an

aliphatic carboxylic acid (all these friction modifiers have been described as

antioxidants or antiwear agents).

[0085] In one embodiment the friction modifier friction modifier is selected

from the group consisting of long chain fatty acid derivatives of amines, esters, or

epoxides; fatty alkyl tartrates; fatty alkyl tartrimides; and fatty alkyl tartramides.

[0086] In one embodiment the friction modifier may be a long chain fatty acid

ester (previously described above as an ashless antiwear agent). In one embodiment

the long chain fatty acid ester may be a mono-ester e.g. glycerol monooleate and in

one embodiment the long chain fatty acid ester may be a (tri)glyceride.

Other Additives

[0087] Other performance additives such as corrosion inhibitors include
those described in paragraphs 5 to 8 of US Application US05/038319 (filed on
October 25, 2004 McAtee and Boyer as named inventors), octylamine
octanoate, condensation products of dodecenyl succinic acid or anhydride and a
fatty acid such as oleic acid with a polyamine. In one embodiment the

corrosion inhibitors include the Synalox® corrosion inhibitor. The Synalox®
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antioxidants or antiwear agents). [0085] In one enbodinent the friction
nodi fier friction nodifier is selected fromthe group consisting of |ong
chai n f atwQ 2aoy$389eri vati ves of am nes, esters, or epoxiPd®aiS260:06305al Kyl
tartrates; fatty alkyl tartrimdes; and fatty alkyl tartram des. [0086] In
one enbodi nent the friction nodifier may be a long chain fatty acid ester
(previously descri bed above as an ashl ess antiwear agent). In one

enbodi ment the long chain fatty acid ester may be a nDno ester e.g.

%};cg;o; (tr %?&%yce%@ngltordﬁgfplgggﬁpgl ves' P{B@Sﬂﬁ' Ogh I gnref oéftrrérog) nofglst |e\r/es

such as corrgsdon ThiSyhblox® lcﬂﬁrbSldﬁ mhaﬁ@rdgsaéscheednﬁ marageaphsn & to 8
of US Application US05/038319 (filed on October 25 2004 MAtee and Boyer
as named i nvRSALERLPFOCBEE il orn e éh%e@tlé%@&%eﬁ%\é& Peished dycthe Bpw

dodecenyl SuGgiiicgl ?Shlgne e?;g@ dsdfle bt?(gtgwu?e @éxﬁﬁleﬂc'ﬁlﬁéi@ﬁiuﬂl@?&s aci d

with a poly am ne. |nent corrosion in itors 1 nclude the
Synal ox(r) d@ghd&nﬁnnmmbeBobghwoﬁhﬁnSynmhmkmgh@phcnﬁnmﬂ’inhibitor is

cor o on | IPBRE or e gbiae P igey 1 lpe BaEar oo of Dengh staeEs BPBSIPE i t b

Form No. 11&08414&%0@302 A"A%neﬂ dﬂ%&fazé%é Thed@ﬁ%t%m cal; $aopanyles,The
product brochure is entitled "SYNALOX Lubricants, gh- Perfor mance

Pol ygl ycol s tfeorinDdazeidi.ng-alpptlitbabrongidazodngsir Wlmlddb@bbnmih@zeles

i ncluding derivatjyes of zotri zole i call o] azo

i et capt ot nPat e e RGRES sarstfes ol cPlSRate st BAShichuae

2-al kyl di t higlgerptighalazoling] RetadealdeyudéitiBisongematny azelkss: phaphutes,

i nhi bitors including copolyners of ethyl acrylate and 2- ethyPhexyIacryIate

and opt i onalnojysthylgne gbeods @olypsnlpas prides nodrprgaylege oxidasiand (sHodpitat es,
| yet hyl | d.¢
po’ yet hyl eng, xg&éf-gf’ogg,ﬁn%‘%%%%ew ?,th Ispoﬂ%? %B?e%?é’r{&gﬁclﬂé ggnsttgﬁl o1 udi ng

(et hyl ene oxi €ne ox pour ™ poi n epres

esters of nahse ﬁﬂfyylﬁﬂbdey‘rsﬁéy,r}ﬁﬂﬁnem@bﬁylmbilqm’lydo&iﬂeﬁe,s Rqltparylagtiéss or
pol yacryl am des nay be useful . Foam inhibitors that may be useful in the

conposi t i ondn@f be pisciuhy dieemorhibitars deat dBpo Py el an the HWP%PW%%%?M
2- et hyl hexyliaeiml At gcang copolymers of ethyl acrylate and 2-ethylhexylacrylate and

optionally vinyl acetate; demulsifiers including trialkyl phosphates,
polyethylene glycols, polyethylene oxides, polypropylene oxides and (ethylene
oxide-propylene oxide) polymers.

[0089]  Pour point depressants that may be useful in the compositions of the
invention include polyalphaolefins, esters of maleic anhydride-styrene,
poly(meth)acrylates, polyacrylates or polyacrylamides.

Industrial Application

[0090] In one embodiment the internal combustion engine may be a diesel
fueled engine, a gasoline fueled engine, a natural gas fueled engine or a mixed
gasoline/alcohol fueled engine. In one embodiment the internal combustion
engine may be a diesel fueled engine and in one embodiment a gasoline fueled
engine.

[0091] In one embodiment the internal combustion engine capacity may be
six litres or less, or three litres or less, one litre or less, 0.5 litres or less, or 0.2
to 0.45 litres. The engine capacity may be described as engine displacement.
Engine displacement is defined as the total volume of air/fuel mixture an engine

draws during one complete cycle. Engine displacement may also be described as the
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optionally vinyl acetate; demulsifiers including trialkyl phosphates,

pol yet hyl ene gl ycols, polyethyl ene oxi des, polypropyl ene oxi des and

(et hyl enewoxntespsodpyl ene oxi de) pol ynmers. [0089] Pour poTraiS2aheps®ssant s
that may be useful in the conpositions of the invention include

pol yal phaol efi ns, esters of maleic anhydride-styrene, poly(neth)acryl ates,
pol yacryl ates or pol yacryl am des. Industrial Application [0090] In one
enbodi ment the internal conbustion engine may be a diesel fueled engine, a

gasol i ne fuel ngi ne nat ur s .fuel ed i e or m X
gasoline/alggﬁgngggﬁggmg%%%%%ngﬁqgﬂgméﬁ%§5Whgﬂ¥n? ed?h %?ﬁ%ﬁoggﬁ Ustion
engi ne may hRadcéitesel fuel ed engi ne and in one enbodi nent a gasoline
fuel ed engine, [0091] In one enbodi nent the internal conhustion engi ne

capaci ty mayl0B&si xI jancesmbpdieay they intRfnsd qanphussiopr cngiae maneds iar e or
less, 0.5 11d6s8kn %é:siinbgﬁrdoen%iﬁegorostéﬁ cgli&er ind € engine capacity may be

descri bed as engi ne di spl acenen ngi ne di splacenent is defined as the
total vol ung0093jai r Ahuebutbbatdur engame engi descdibads idurthag NetenabnmMaie cycl e.

Engi ne di splacenent nmay al so _.be describ s thetotal yaql swept.as the
bl ston or piMEBHECHETS ABrtioh QrE " ot e ucs Sarlidatd Tenih Hiqngog2]

I n one enboqggggﬁwgm@nﬁﬁ;gﬁgﬁﬁcﬁ@ﬂywﬁgbpag%ﬂgkne may be an out board engine,
i nboard engi ne or stern drive engine.” [0093] An outboard engine is

descri bed i (009%H Nain omatmbbdinmat NMenmntaotluvenzisios sogaicimay Bt ebeoline 2004/
(revised 5 ggriH 2005 Certification Procedure Manual for understandi ng of
engi nes). [O0%Y °FRe'8fie enbodi nent the internal conbustion engine may be a

gasoline 4-qped® engi 5fe ehmBOGBlent ﬂl@merﬁanb@ﬂﬁmﬁbntehgidenﬁw Péh gagsTiHest i on
engi ne may be a gasoline 4-cycle outboard engine. [0096] As used herein the

conponent s of-cyde onwarhengisonbust i on engine include all of the parts of
the engine d[ﬁ(ﬁ(;'jed fArsolqgeHelrleq‘leinl H{y E&rﬂbgrgen@/ ofMhENHRFL combustion engine

include all of the parts of the engine derived from metal lubricated by an engine
lubricant. This includes for example, cylinder liners, camshafts, piston heads etc.
[0097] In one embodiment the internal combustion engine contains ferric
components. The ferric components include metallic iron, steel, FeO, Fe;04 or
other materials containing iron.

[0098] In one embodiment the internal combustion engine contains
components of an aluminium-alloy. The aluminium-alloy includes aluminium
silicates, aluminium oxides, or other ceramic materials. In one embodiment the
aluminium-alloy is an aluminium-silicate surface.

[0099] The lubricating composition for an internal combustion engine may
be suitable for any engine lubricant irrespective of the sulphur, phosphorus or
sulphated ash (ASTM D-874) content. The sulphur content of the engine oil
lubricant may be 1 wt % or less, or 0.8 wt % or less, or 0.5 wt % or less, or 0.3
wt % or less. In one embodiment the sulphur content may be in the range of
0.001 wt % to 0.5 wt %, or 0.01 wt % to 0.3 wt %. The phosphorus content
may be 0.2 wt % or less, or 0.1 wt % or less, or 0.085 wt % or less, or even
0.06 wt % or less, 0.055 wt % or less, or 0.05 wt % or less. In one embodiment
the phosphorus content may be 100 ppm to 1000 ppm, or 200 ppm to 600 ppm.
The total sulphated ash content may be 2 wt % or less, or 1.5 wt % or less, or

1.1 wt % or less, or 1 wt % or less, or 0.8 wt % or less, or 0.5 wt % or less. In
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| ubricant. This includes for exanple, cylinder liners, canshafts, piston
heads etc. [0097] In one enbodi nent the internal conbustion engi ne contains
ferric coNpanemitssg93The ferric conponents include mnetall PCTiUSR009/06308€1 , FeO,
Fe O or other materials containing iron. [0098] In one enbodi ment the

i nternal conbustion engine contains conponents of an alum niumalloy. The
alum nium alloy includes alum niumsilicates, alum nium oxides, or other
ceramic materials. In one enbodinent the alumniumalloy is an

al umi ni “”::g'nq'o' “@hbodi LhARR: s %’cl %o' eQ{' %atﬁe”SOS ”P%S‘[ bt 9 &n
us

i nternal I'on en i ne ey be su any ‘eng i ne'd upricatit
irrespective). dfwtt%eo Slﬂl whew to (ph@smhmrus or suI phat ed ash (ASTM D- 874)
content. The sul phur content of the engine oil lubricant may be 1 w % or

| ess, or 0.d00ks, ofn cagcmbpdigyent (e bybsicatipg composigion W@ycﬂeeoame@gsne In one
enbodi ment thie &Mr@%“%ecl% 1@5& X %%1 8sitiBn (i B@%ﬁ&%ra%{er%eg% Oﬁ/&%rm\g E@/O gr S w

% or 0.01 wt "%to sphorus “content nay

| ess, or 0. Llulthu¥ocontcnes$ 0.0mwt 00 @83csat (1% ophbgd®ruocome@nof00.08 wit %%10r

l ess, 0.055 wt %or.less, or 0.05 w %aqr Jess. In one enbodinment the
phosphor us dbH @’ﬁ‘?(lﬁéﬁ syl hatgst rﬁOE“EFniGgégp hv° 8k [esb0 ppmto 600 ppm The

total sul phaﬂ)?@l]aShIrPQﬁ‘é %Bo@@en@%h@lu%w%ﬂ% c&ﬁ?@sm@ﬁ n%ay%é"@ha%&érlée%ss or
1.1 w %or less, or w % or |ess o or | ess, or O. % or

| ess. | none a@rhwmgn@ha stilpdus abptieat eld0 Asht Boort lent, (mhy phesighcoBs wnt%toofo. 9 wt
% 0.1 Wt 0100 t th
I?Jb?lr cating cﬁrﬁ’ég/f’ ot eﬁsrﬂi& @]é) %ﬁwgh %S%F?Ate%%fg gfﬁﬁg qlsgg::]l cat |eng

conposi tion [gey2pe ThAFEIEs Wil See&ln@eskmmﬁ i(ludtrationdlophne ircentient TaEsD. 5 wt
%or less, (ii) a phosphorus content of 0.07 wt %or less, and (iii) a

sul phat ed ashagdhisefitc Ben-exlmustivosand 3reseot {Il@emlf}i tonligite thentrsweneinthe he
| ubricating ﬁggmmfo ition may be characterised as having (i) a sul phur
content of O. Yoor less, (ii) a phosphorus content of 0.12 w % or
| ess, and (iEXAMPISES phated ash content of 1wt %or |ess. [0102] The

foll owi ng exanples provide illustrations of the invention. These exanpl es
are non- exha[ﬂgg M@g@iﬂﬁ@%@&&. % t 3t ReSS§RePe Caf tufsicant
containing 800 ppm of phosphorus  (phosphorus from  zinc
dialkylthiophosphate), glycerol monooleate and molybdenum dithiocarbamate.
The lubricant contains at most 25 ppm (and ideally no) water.

[0104] Comparative Example 2 (CE2): is a passenger car lubricant

containing 800 ppm of phosphorus  (phosphorus from  zinc
dialkylthiophosphate) and a tartrate ester. The lubricant contains at most 25
ppm (and ideally no) water.

Testing

[0105] CEl and CE2 are evaluated for copper and lead corrosion by ASTM
methods D6594 and D130. The lubricants are evaluated in Sequence VIII test.
[0106] The results obtained for CE1 and CE2 are:
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engi ne | ubricant containing 800 ppm of phosphorus (phosphorus from zinc
di al kyl t hi ogbegmhat eycandti fdsBlts obtained when comparing CE2 to CE1 indicate

that lubricants containing tartrates are useful for reducing copper and lead

corrosion in a passenger car lubricant.

[0108]

engine

Comparative Example 3 (CE3): is a commercially available outboard

lubricant.

amounts of water during operation.

[0109]

outboar

The lubricant is expected to be exposed to contaminant

Comparative Example 4 (CE4): is another commercially available

d engine lubricant.

The lubricant contains an overbased detergent

known to be capable of reducing rust formation. The lubricant is expected to

be exposed to contaminant amounts of water during operation.

[0110]

Example 1 (EX1): is an outboard engine lubricant containing 800

ppm of phosphorus (phosphorus from zinc dialkylthiophosphate) and a Ci;.14

alkyl tartrate ester.

amounts of water during operation.

[0111]

The lubricant is expected to be exposed to contaminant

Example 2 (EX2): is an outboard engine lubricant containing 800

ppm of phosphorus (phosphorus from zinc dialkylthiophosphate) and a Cis

alkyl tartrimide.

amounts of water during operation.

[0112]

The lubricant is expected to be exposed to contaminant

Example 3 (EX3): is an outboard engine lubricant containing 800

ppm of phosphorus (phosphorus from zinc dialkylthiophosphate) and glycerol
monooleate. The lubricant is expected to be exposed to contaminant amounts

of water during operation.

22



al kyl tartrimde. The lubricant is expected to be exposed to contam nant
anounts of water during operation. [0112] Exanple 3 (EX3): is an outboard
engi ne | W¥Oi20em153899Nnt ai ni ng 800 ppm of phosphorus ( phosPOTAS00006305£i NC

di al kyl t hi ophosphate) and gl ycerol nonool eate. The lubricant is expected to
be exposed to contam nant anmounts of water during operation. Testing [0113]
CE3, CE4, EXI, EX2 and EX3 are evaluated for copper and |ead corrosion by
ASTM et hods D6594. The results obtained are: [0114] The results show t hat
al t hough tarfrates, tartrim des and gl ycerol nonool eate are useful for

sol ving cop d lead corrosion in many |ubricant fornulations, they do
not appear t[01b% asCeRf &4, viexi NExat e BXF ardruldtihted sfof aoppa&dued ngadcopper
and lead corrosion. [0115] CE3, CE4, EXl, EX2 and EX3 are then eval uated
for rust intiosiosiowPy ASAMmetrdsyDeMi nbic AL MaIsEdrE1748- 02) to
determ ne the tendency to corrode various netals, specifically iron. The
steel strips of the test are suspended in the humdity cabinet at 49 0C for
100 hours. |The staSTMDobpS$ are rlat €E3on| aCEdale BX10 o EXID % H¥piclally

| ower percent—rati-ngs—indicate reduced strfacelrust formationThe results

Nt 1

rati-ngs—i g o
obt ai ned ar|e“hqnggiBroprss, mesy (Mgld EXD are ebal yat dd in| 4- 89cl € walt’er craft
test entitleq T i t - FQg (Tesy. The testy 1Sy descriged 1
Nat i onal Nhrﬁ%gﬁﬁgﬁﬁgggfg%gﬁgﬁgssocigti01 C%tober % 2004/9 revisé’ 5 April
2005 Certification Procedure Manual for understandi ng of engines) pages 7

to 13. Each sanmple is evaluated by conparing the rating.to a standard
reference rdfilt ncu??%nﬁ¥9“§ﬁﬁ?Weﬁg%ngEEﬁghn@ﬁ?ﬂq%em§V€F§§eaﬁ r ROk ust  of

t he candi datg,i i ndiyd I Vi ing
candi dat es ﬁg?%ﬁﬁ5§£§§£ﬁ%§guﬁ?q?%ﬁgé?ﬁg%*ﬁﬁgth%ﬁ??ﬁﬁ§§9#§?5§%;é ereﬁge oi |
cal cul at ed iformileticsmthayadment afiffver te dual dsscftdstiac me duftoerd fdrewtagiohs for
are:[0117] Overall the reﬁu%{s obt ained for EXI, EX2 and EX3 indicate that
| ubri cants COTHAREFRECE A IFag GOS8 ¢ 1 i i des or gl ycerol nonool eate reduce

rust formatigpién outERo@Ed eNai NMS82 and EX3 are then evaluated for rust inhibition
in a humidity cabinet (ASTM method D1748-02) to determine the tendency to

corrode various metals, specifically iron. The steel strips of the test are
suspended in the humidity cabinet at 49 °C for 100 hours. The steel strips are
rated on a scale of 0 to 100 %. Typically lower percent ratings indicate

reduced surface rust formation. The results obtained are:

Humidity Cabinet CE3 CE4 EX1 EX2 EX3
Rating (% surface with rust) | 40-50 5-10 2-5 0 0

[0116] CE4, EXI1 and EX2 are evaluated in 4-cycle watercraft test entitled
Corrosion Salt Fog Test. The test is described in the National Marine
Manufacturers Association October 1 2004/ (revised 5 April 2005 Certification
Procedure Manual for understanding of engines) pages 7 to 13. Each sample is
evaluated by comparing the rating to a standard reference run concurrently in
the same cabinet. The average percent rust of the candidate is calculated from
4 individual runs. Typically, passing candidates have a percent rust less than
that obtained for a reference oil calculated in the same manner. The results

obtained from the test are:

23



[0118] It is known that sone of the materials described above may interact
inthe final fornulation, so that the conponents of the final fornulation
may be diwbeprwts3ggsom t hose that are initially added. TiReTaSo@I®6354 or med
t hereby, including the products formed upon enploying |ubricating
conposition of the present invention in its intended use, may not be
suscepti bl e of easy description. Nevertheless, all such nodifications and
reaction products are included within the scope of the present invention;
t he present nentiop_enconpasses Hpbticati g ronpeshHtion epar sg; by
adm xi ng the é%ﬁ&%ﬁ%ﬁ?ﬁ descri bed abo gb [Of%% Eé%%lof tﬁgbdoﬁuﬁ§%ts
referred to| aboedt Rushcor podrali@de heresm by ugf erenge. [Except | n 2he
Exanpl es, of where otherwise explicitly indicated all hunerical quantities
in this desgrilsriom Rapeci ff Rafgrearount s3®f habBérilal $5 refac 35 on| cdadi {i ons,
nol ecul ar —ghts,—nunber—of —carbon—atons,and—thet+ike,—aret be
understood as nodified by the word "about." Unl ess ot herw se indicated,
each chem cglp107] cCouResill kN résaiterdtrsint® e BROUAM BX3I Maeneahed as
being a comrerci al grade material which nay contain the isomers,

by- pr oduct s, lubdednintdoptdning ntartsitere rtagiendaraeie glvar®! iReraelesie redicaaluply
under st ood t ngﬁkgﬁﬁ%ﬁ@%mhqm>H%Sconnercial grade. However, the anount of
each chem cal conponent I's presented exclusive of any solvent or diluent
oi |, which rmayi$je cusikdmekinl thaps@aeni the ntdiaidoaeRiribtied| abgt efdyalnterded ess
otherwise indicated. It is to be understood that the upper and | ower
amount , rangd8 thafgal formylation; pe thadthg mmaorrﬁé%?ﬁtwﬁl%é%mﬂéﬁ%a@mhey
conbi ned. Sij7 : fo f

nvent fon mip BeTLamd hekE Ry PRI AIR R Rl OTIEA TR TR PR ot her
el enents. Mihtluping dnequpductegomsahtipoh bynpldyens dueicyimgadoniposithm dhOtheul ae

descri bed above, may be the sane or . djfferent.[012 As used herein, the
torm " hydr oddF I GUEBHPE (@ndts piendirtsEarByy BoNE" Sheagbly oh P

ordinary senggeriphdiLh NsvMlklesknoMnubr hbegRagkhd Led defcttdde pASducts are
Specifically, it refers to a group having a carbon atomdirectly attached

to the remiindededfwithio bl seace odindichpnesery priedtainalnt [pyeseptirioeentison
character. %%ggllpgssse(s)flum{ga{tﬁl%aE:gﬁlllpog{igrlil ppsrelloaﬂr(e:li %jye :adrnixing the components

described above.

[0119]  Each of the documents referred to above is incorporated herein by
reference. Except in the Examples, or where otherwise explicitly indicated, all
numerical quantities in this description specifying amounts of materials, reac-
tion conditions, molecular weights, number of carbon atoms, and the like, are to
be understood as modified by the word "about." Unless otherwise indicated,
cach chemical or composition referred to herein should be interpreted as being
a commercial grade material which may contain the isomers, by-products,
derivatives, and other such materials which are normally understood to be
present in the commercial grade. However, the amount of each chemical
component is presented exclusive of any solvent or diluent oil, which may be
customarily present in the commercial material, unless otherwise indicated. It
is to be understood that the upper and lower amount, range, and ratio limits set
forth herein may be independently combined. Similarly, the ranges and
amounts for cach element of the invention may be used together with ranges or
amounts for any of the other elements. Multiple groups represented by the

same symbol in the formulae described above, may be the same or different.
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(1) hydrocarbon substituents, that is, aliphatic (e.g., alkyl or alkenyl),
alicyclic (e.g., cycloal kyl, cycloal kenyl) substituents, and aromati c-,

al i phati cwpQ 2aredhsag9Bcycl i c- substituted aromati c substit u@aTAIS2@9/068954 as
cyclic substituents wherein the ring is conpl eted through another portion
of the nolecule (e.g., two substituents together forma ring); (ii)
substituted hydrocarbon substituents, that is, substituents contai ning
non- hydr ocar bon groups which, in the context of this invention, do not

alter the pr na tI dro aphon, natur t.he oL uer hal o
(especially @g?@ﬂro %n Sfefh‘uoe%reolii hh %r 0X hydg?cl?rt))( A r?é%:@%% o qm({rgcagb 1apt o,
nitro, nitrqgoupandissdlipiexydinafyi sdn);e heltueh ds %hsliﬂotv&tiﬁta)ttﬁosé b‘l&tledi $n the
substituents which, while having a predom nantly hydrocarbon character, in
the context &t PRfCifirH{ert reéﬁfs te&ngr&pa hvigr 2 eaRAn 4B sHrecHy atierhed O chai n

other wi se. cqPosEfiflle DM, Ak ANhENROTMASTSUARRLHYCH Sr sy | OV

furyl, thieny |n1dazol at’'ons, 1 nNnc g su phur,
oxygen, and dhlatarc&gerExahtplwfehwrocanbylrmbepghlatudewo preferably no nore than

one, non-hydrocarhbho ubs |tue t.wl| present for ev ten carbon atons
in the hydrocar bylf %B}/ 8ﬁar 0 pf é‘l“i“?ntst bk Db Fﬁ)gn(?#y}ﬂy%ﬁ%]i‘ P8dn

substituent %lic?clﬁ@?e by ‘35191‘6@&911" cy@[&‘l‘l@enyﬁﬁ&%%htu‘éﬂis‘ 8nd RerhAYeNhiiMhifeas been
explained in rélation its preferred enbodinents, it is to be understood

that vari ousmldoducfyctia{smbmtutddeal@matw $ubsbawote aap‘pald et cxtadict hubsatuskisl | ed i n
the art upon read|&% t.he .speci t o be under st ood
[

t Ther,ef t
hot Fhe P ovheRan I8 G iSRGl EF h0ep MBI Portion g uRe thURCHE It ea Pons

as fall Mﬂthh@Embguﬁ&@@Qogﬁh&N%n@ppﬁﬂgﬁd cl ai ns. 3632-01-WO What is clai ned
is: 1. Anethod of lubricating an internal conmbustion engine with an engine

capacity of six Iy substinterdysirecsnpan sibsgituanspithatrig substicatserrgitsaing

l( g? ' IGiC? Llepg C Uﬁpd?béa{rggn %%H%r IV‘?HIQIQ, 1n(tﬁg C&I&e%! &f t(?lﬁs 1n'§'79ﬁ1!1&1§td0%t a'lt%?ﬁ?e' ty;

predominantly hydrocarbon nature of the substituent (e.g., halo (especially
chloro and fluoro), hydroxy, alkoxy, mercapto, alkylmercapto, nitro, nitroso,
and sulphoxy);

(ii1) hetero substituents, that is, substituents which, while having a
predominantly hydrocarbon character, in the context of this invention, contain
other than carbon in a ring or chain otherwise composed of carbon atoms, and
encompass substituents as pyridyl, furyl, thienyl and imidazolyl; and

(iv) heteroatoms, including sulphur, oxygen, and nitrogen. In general,
no more than two, preferably no more than one, non-hydrocarbon substituent
will be present for every ten carbon atoms in the hydrocarbyl group; typically,
there will be no non-hydrocarbon substituents in the hydrocarbyl group.

[0121] While the invention has been explained in relation to its preferred
embodiments, it is to be understood that various modifications thereof will
become apparent to those skilled in the art upon reading the specification.
Therefore, it is to be understood that the invention disclosed herein is intended

to cover such modifications as fall within the scope of the appended claims.
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(i) an am de, ester or imde derivative of a hydroxy-carboxylic acid, or
(i1) a nonoester of a polyol and an aliphatic carboxylic acid; and (c) a
cont anm nawo 2armmIsg93of water, wherein the water is preseRCTAIS280063954M Or
nore. 2. The nethod of claim1l, wherein the engine capacity is three litres
or less, or one litre or less. 3. The nethod of any preceding claim1l1l to 2,
wherein the internal conbustion engine is an outboard engi ne, inboard
engi ne or stern drive engine. 4. The nmethod of any preceding claiml to 3,
wherein the:ﬂﬂﬁﬁﬁﬂ@& conbustion engine is gasoline 4-cycle engine. 5. The
met hod of any preced?ng claiml1l to 4, wherein the internal conbustion
engi ne i s gawahi Reldmeyddi.e out board engine. 6. The nethod of any preceding
claiml to 5, wherein the |ubricating conposition contains at |east 0.09 w
%to 3 wt %l-or 0M&ihodgof Jubricnting ap el combysfiongpgisg voth aRengiEcedi ng
claiml to PRt ' NG il t al nor e,
500 ppm or P anIBLST SisgftEes HolisE T ARRAM et SO Blahe 2o RRMIAY
precedi ng cl@inmpokitiom mmiengi n t he | ubricati ng conposition contains at
least 0.1 wt %to 0.5 Y%water. 9. The method of any preceding claiml to
8, wherein the | B} Peatiof W NSHNESIISEAYs characterised as having (i) a

sul phur cont ent QB)Qﬁﬁ%HW % or less, (ii) a phosphorus content of 0.12 Wt %
or less, and (iii) a sul phated ash content of 1wt % or |ess.10. The net hod
of any preceding cl ai ri)lan @ngde wbrtereonimide darbrativatafng hydrposéarboxylics
characterised as haying a sul phated ash content of 0.05 wt %to 0.9 W %
or 0.1 w %to 0.%2"m° % or to 0.45 wt % 11. The nethod of any preceding

claim1l1 to 10, whereinij B%&ﬁi’e&&@bfﬁ?o@}olQtnh)éﬂra@Pplﬂaﬁ@EQ@&{ li¢adl@l ghd S
selected fromthe group consisting of a hydroxypol ycarboxylic
(c) a contaminant amount of water, wherein the water is present at 500

ppm or more.
2. The method of claim 1, wherein the engine capacity is three litres or
less, or one litre or less.
3. The method of any preceding claim 1 to 2, wherein the internal
combustion engine is an outboard engine, inboard engine or stern drive engine.
4. The method of any preceding claim 1 to 3, wherein the internal
combustion engine is gasoline 4-cycle engine.
5. The method of any preceding claim 1 to 4, wherein the internal
combustion engine is gasoline 4-cycle outboard engine.
6. The method of any preceding claim 1 to 5, wherein the lubricating
composition contains at least 0.09 wt % to 3 wt %, or 0.1 wt % to 0.5 wt %
water.
7. The method of any preceding claim 1 to 5, wherein the lubricating
composition contains 550 ppm or more, 600 ppm or more, or 750 ppm or more of
water.
8. The method of any preceding claim 1 to 5, wherein the lubricating
composition contains at least 0.1 wt % to 0.5 wt % water.
9. The method of any preceding claim 1 to 8, wherein the lubricating
composition is characterised as having (i) a sulphur content of 0.5 wt % or less,
(i1) a phosphorus content of 0.12 wt % or less, and (iii) a sulphated ash content

of 1 wt % or less.
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acid di-ester, a hydroxy-polycarboxylic acid di-am de, a

hydr oxyl - pol ycar boxylic acid i mde, a hydroxy-pol ycarboxylic acid di-imde,
a hydr oxywpaboesgsexyl i ¢ aci d ester-am de, a hydroxy- polrggarskapbioss aci d
esterimde, and a hydroxy-pol ycarboxylic acid imde-am de. 12. The net hod
of any preceding claim1l to 11, wherein the derivative of a

hydr oxy-carboxylic acid is Fornula (la) or Formula (Ib) wherein n" is O to
10 for Formula (Ib), and 1 to 10 for Fornmula (la); pis 1to 5 Y and Y

are independgnt! y..-O. . >NH >NR3. or .an [m de, groyp r med, by, Ki.n

t oget her bot %DY gtrnc? Qieﬂbor oS;gsanlynp]ﬁCBSh &r Cmvxrg k(q%r%u‘ﬁvil&feﬁn ?’P%)lu{élﬁ%aq‘%r mng a
R*- N< group degipasiiont Wahafae@ricouphavihg & sulphependerbhtent 65805 wCHRG or
>CR4R5, >CHORG, or >C(CO2R6) 2, or 56(0?6%1002%0, or -CH3, -CH2R4 or CHRAR5,
- CH20R6, or QL&mt 2 wtdopg Oéreor k4P sVt r ee val ences, and may only
apply to For IaeaL%1 g her L £4 L1 f
Formul a (I a)lq;nd/%4 Il:%%d c&*ﬁﬁ?ﬁﬂﬁ E%&lggg&?%dggoegg’eﬁ%l H?HLy r%%gﬁgﬁﬁ 0graoups; R3
i s a hydr ocanhybxygtabpxylRd aaddisRelaned ifrote peagentd yokestorge ofitahydrogy-gr oups,
ester groups or hydrocarbyl groups; and R6 is i ndependent]y hydrogen or a
hydr ocar byl TOHTORSE TR AEERGD o1 TomErHIOL RO DI GRE TbrUegter of a
pol yol and afy 4 Ry GriedyRRXacid tmak! d Hydrdlyys&85 e bBRNRoh&atd-imlde, aThe use
of an am de, "estéer or” i mde derivative og»a hydr oxy-carboxylic acid as a

rust inhi bi thodréxy-polwetdoxglonteidi pvarednidabr hydrexyfmlycambéoxtlar srad estonbust i on
engine with .an,enqgi,ne capacity of six litres or lLess. 15. The use of claim
14, wher el n {THES ABAAMNGO Bp B ihogy Bis g ddmBdSomide

12. The method of any preceding claim 1 to 11, wherein the derivative of a

hydroxy-carboxylic acid is

RL—v (X

Formula (1a)

or

Formula (1b)

wherein

n’ is 0 to 10 for Formula (1b), and 1 to 10 for Formula (1a);

pis1to5;

Y and Y’ are independently -O-, >NH, >NR®, or an imide group formed
by taking together both Y and Y’ groups in (1b) or two Y groups in (la) and
forming a R'-N< group between two >C=0 groups;

X is independently -CH,-, >CHR" or >CR"R’, >CHOR®, or >C(C02R6)2,
or >C(OR®)CO,R®, or -CH3, -CH,R* or CHR'R’, -CH,0R", or -CH(CO,R"),,
=C-R® (where = equals three valences, and may only apply to Formula (1a)) or
mixtures thereof to fulfill the valence of Formula (1a) and/or (1b);

R' and R? are independently hydrocarbyl groups;
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acid is either an ester or imde. 16. The use of claim 15, wherein the rust
inhibitor is provided by an im de derivative of a hydroxy-carboxylic acid.
17. The use 20fo/sBsBm 16, wherein the imde derivative ofPCa/US2009/063054

hydr oxycarboxylic acid is a tartrimde. 18. The use of claim 15, wherein
the rust inhibitor is provided by an ester derivative of a

hydr oxy-carboxylic acid. 19. The use of claim 18, wherein the ester
derivative of a hydroxycarboxylic acid is a tartrate. 20. The use of a

nonoester of a pglyol ralg n.al iphatic carboxylic acid as a rust inhibitor
in a water-cont a%inlgtae%' %%FP@ rﬁuﬁ’or an internal conbustion engine with an

engi ne capacity a’ sh& R afeemdepeh@asly Rdto-chneining @oupnycperegasipsgorc! ai m
14 to 20, wherein the internal conbustion engine is an outboard engine,
i nboard engiYdrefarlyleAuRi i20@ engi ne. 22. The use of any preceding claim 14

to 21, wherein t i gnf%@ ' ' j g?d?]' i ne 4-cycl e engine.
23. The use of ax 15?%%%%?%& | al m%%p?lgygg{ﬁ%\%%%?g n tphe i nt er nal
conbusti on elrdgi nellies ngdiswd iofiecldintyicl ehauibolksr dn@ngstee.of24. polhel asé amf any

preceding claim14 to 23, wherein the |ubricating conposition contains at
| east 0.1 \/\é&’@ﬁ%‘“ﬁ&?‘r ey liGAIdAs 8 rceaﬂﬁnﬂ%?ghe%e.-z wei ght percent water, or at

lleast 0.3 weight PR GRNST MREEAde, Ustedlor! IBASE dOridath R Sf ¥&hARIxyPELEEQIiMat er .
acid as a rust inhibitor in a water-contaminated lubricant for an internal
combustion engine with an engine capacity of six litres or less.

15.  The use of claim 14, wherein the derivative of a hydroxy-carboxylic
acid is either an ester or imide.

16.  The use of claim 15, wherein the rust inhibitor is provided by an imide
derivative of a hydroxy-carboxylic acid.

17.  The use of claim 16, wherein the imide derivative of a hydroxy-
carboxylic acid is a tartrimide.

18.  The use of claim 15, wherein the rust inhibitor is provided by an ester
derivative of a hydroxy-carboxylic acid.

19.  The use of claim 18, wherein the ester derivative of a hydroxy-
carboxylic acid is a tartrate.

20.  The use of a monoester of a polyol and an aliphatic carboxylic acid as a
rust inhibitor in a water-contaminated lubricant for an internal combustion
engine with an engine capacity of six litres or less.

21.  The use of any preceding claim 14 to 20, wherein the internal
combustion engine is an outboard engine, inboard engine or stern drive engine.
22.  The use of any preceding claim 14 to 21, wherein the internal
combustion engine is gasoline 4-cycle engine.

23.  The use of any preceding claim 14 to 22, wherein the internal
combustion engine is gasoline 4-cycle outboard engine.

24.  The use of any preceding claim 14 to 23, wherein the lubricating
composition contains at least 0.1 weight percent water, or at least 0.2 weight
percent water, or at least 0.3 weight percent water, or at least 0.3 to 3 weight

percent water.
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