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1 A LUBRI CATING O L COWVPCSI TI ON FI ELD OF THE

| NVENTI ON The present invention relates to lubricating oi
conposi tions, nore especially to aut oot i ve |ubricating oi
conpositions for use in piston engines, especiall asol i ne
(spark-ignited) and di a9a/BRICATINGOBn A I nkcase

| ubrication, such conpositions being referred to as crankcase

| ubricants. In particular, although not exclusively, the present

i nvent | f ashl ess detergent additives with good
coppeiiﬁgliékﬁéﬁiéiﬁggiiggg in lubricating oil conpositions where
corrosion is a concern. BACKGROUND OF THE | NVENTI ON A crankcase

|ubricant is an oil used for ener bricat
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cran ks h t of 1 M}ﬁ?ﬁﬁg bi Soﬁ?gsﬁﬁgns\%y ek Bi p’lﬁblﬁ aﬁgdeso etper:mtlga rgas)hnbt(spask
wel | ]t8 nc Ives in crankcase |ubricants for several
pur poggﬁted) and diévebr{gohpressimtdignitedscrankrast IO TEAEOTh SAHET OB HIND Mcipe
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var ni sy, ahdy Iegﬁgyﬁfusg 94 Qs‘ﬂlés§ detefbeRNaidnBes “ﬂithewoﬂl aujEpea COMOTIBUPIORFISS g
prope? I'es and are capabl e of keeping finely-divided solids in

. suspengirivating b yompesitiensevhest COFEISHIN 18 §ICPRCEHE aci di ¢ or gani ¢
conpounds, sonetines referred to as soaps. Cenerally, a netal

detergent conprises a polar head with a | ong hydrophobic tail, the
pol ar Q&GKWWWEMIQN t.. Lubricant specifications
are becomrng, or nave become, nore exacting such as in limting the

anount of netal, expressed as sulfated ash. There is therefore

consi derabl e i ncenti,ve.t r.ov Airfard neendlf coneruati
so-cal | ed "ASHPEESe I%bé'%cgrﬁt IIeg" HIPI dlp&fg%leéaﬁm %&I&gﬁ% descri bgs © ”

et hoxyetlgﬁiedwﬂee byl ﬁﬂ@mﬁpuglgﬁdated gyﬂerq:lhehfdbw tas cepakahagonf thet ppgineppd to
met al whi ch may for exa be I el \ Hs T
f or mulvehich circulateund refurpst HEIS i g‘Po“t'IhIé’ é{‘Ive IIQIICEI%[I)%&IS%?&%M& i
i nt eger II@ as |n the range of 1 to 20. The conpounds are descri bed
as beiig™ the aci d-cat al ysed reaction of an al kyl at ed phenol
wi t h paraf ormal dehyde to give a nethyl ene bri dged phenol, with

b t eth | at i
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contr pr oper I es oducts with high Ievels, of

inferi @rmpmppepokaoha:@swt(ﬂnaiwgfh}’IﬂI%Wh?IBFFﬁ}I éI%eé?ﬂ’la(Sthgd compnsmgﬁi nhetal salt.
specification, the abbreviation 'n=0" is used to denote.

non- oxyalkylatlon the abbreviation 'ff=1' is used to denote

mono- oxyal ky, Inﬁtdaﬁns peifikatibes ai&bbeetzsmartg,mn hane Pecome,umett expciagsteh as in

pol y- oxyal kyl ati on whi ch incl udes di - yl at
tri- oxymitkng gtei amourteqfy Elﬂtaé)x?’ﬁlfksﬁdaﬁﬁ (§ %I’F‘Ii af e i therpfoge sopsjderable

descri pes l ubrica i YRRlebd? debpsats.
descr i B&eRt Ivﬁ tﬁﬂoliéfoqf&erg%nﬁgﬁ%%%egr?@gﬁi tsla%%rdar ket ed und%?1 t he
trade nane "Prochinor GR77") for controlling or elimnating
enul si on-sludge formation. Preferably, nis from2 to 10, which is
nost preferably obtained by ethoxylation using ethylene oxide, and
al so prefers a nol ecul ar



WBight(of 4,000 to 6,000. 3 Nei t her of the above prior art
references describes the benefits of graximsing n = 1 content,
mnimsing n = 0 content and/or mnimsing n >2 content. Neither of
the above prior art references describes the effect of the additives
on copper GEPHrASHANIGENBE AEpGkitdd methytent-briSgviRYl EhrenTisEs (driFERENf Okt
The present invention provides a |lupricating oil gconmposition .
exhi bigrs meperires, whishsimaycdor rSPmBleoREr [SPESCHAT | g’f %n?%‘ cgllnﬁ% q@%%‘ﬂ)%'r
corrosion..|l | ubri j iy conmposition, the value of n in the
oil-solubﬂ%Hgi%gﬁﬁylate égg?gfgbnt is controlled. I n accordance
with a fiAst aspect, thd present invention provides a |ubricating oi
conposi ti®n conpyrising & nade by adnmixing (A an oil of lubricating
vi scosity;| and &% as an{ additive conmponent, an oil-soluble m xture
of oxyal ky| at e drocarhyl phethol condensates, wherein oxyal kyl

‘ o™ unctional groups have the fornul a
| ene, propyl ene or butyl ene group, and n

olifc functional groups of the condensates
4 : 0); and nore than 55 nole % of the
phenol i ¢ fluncti opal groups of ;i he condensates are nono- oxyal kyl at ed
(i.e. n=gl). Accorgling to a second aspect, the present

i nvention E)r ovi des a nmethod of maki ng additjve conponen B) a

defined i n wherehithstnasitbe ethoxyletefardims icynipagss ﬂ%ﬁ%mﬁlﬁéa@? 6t 1 to 20.
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oxyal kyl at ed hydr ocar,byl. enpl. al € :

(1) coh¥fefYBPFWHS 8¢ gesﬁg}la‘fd;%saﬁ%% m%ﬁgﬁgﬁhgmggﬁedgﬁaﬁaslg% yge, in
presengeof @ a%kstoRhalbdibe CRL 2ivesta, nichylarrbriighg dpiwmal byith subsequent
phenol -anehyde condensate, and (2) oxyal kyl ating saji d ﬁiorldensatg,l i-l’sle
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(i.e.n=1) content. Products with high levels of n > 2 have inferior oil solubility, resulting in
increased levels of haze and sediment. When included within fully-formulated oils, products
with high levels of n > 2 also confer inferior deposit control properties. Products with high

levels of n = 0 confer inferior copper corrosion in fully-formulated oils.

In this specification, the abbreviation ‘n=0’ is used to denote non-oxyalkylation; the
abbreviation ‘n=1" is used to denote mono-oxyalkylation; and the abbreviation ‘n>2’ is used

to denote poly-oxyalkylation which includes di-oxyalkylation, tri-oxyalkylation, tetra-

oxyalkylation etc.

EP-B-0 032 617 describes Iubricants that contain similar additives to those described
in RD 417045 (including an additive marketed under the trade name “Prochinor GR77”) for
controlling or eliminating emulsion-sludge formation. Preferably, n is from 2 to 10, which is
most preferably obtained by ethoxylation using ethylene oxide, and also prefers a molecular

weight of 4,000 to 6,000.



According to a third aspect, the present invention provides a nethod
of making an additive conmponent (B) ag defined in the first aspect,
the nmethod including the steps of form ng an oxyal kyl ated hydr ocar byl
phenol - al dehyde condensate via the steps of (1) oxyal kylating a

hydr ocar byl ole i : £8:rPliced dogsles aleatiensfits qirmixmidihgy nas 1
sodi um sal t }\B\i}mﬁ%}héfot_hg a%g\%:g@{&sﬁﬂ rBhce e

preferably to less than 2.5, %fe abl y.
055t betedd. ininrsiya —ahiomtent arsl nhiofreisoriTbag 0B nip e NE e SPOBICS
or butyl ene carbonate and (2 ndensati on. | ; id
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al dehyde. According to a fourth aspect, the present invention
provi des an additive conponent (B) as defined in the first aspect
made b @UMMOLIR ¥i O ATHEE hod of the second or third aspects.

According to a fifth aspect, the present invention provides the use
of additive conponent (B) as defined in the first or fourth aspects

to inprove the HeRasidvesit pRvides aprbticaingwbil lcstposition dhat resbibyts superior
affecting the copper corrosion properties of the Jubrica

t. _ .
Accor didegpsttocentsil xpiopersipe chilst HBINFRISEEN COPRSY P pr J0i ﬁgslugr g §
of lubricati.n ur f aces; of 'y HatdeRocahamasiroldd i ng its
oper at F%‘ﬁp‘bi}f:lgr(’i% © %%?f&lﬁdtﬁg?%@gﬁ%ﬂ?gﬁlgg%unt, ggne or nore additives
(B) as defined in the first aspect in a ngjor anount of an oil of

| ubricating viscosity to make a lubrjcant; (Li rovi di ot :
| ubri cant t & taneoréansAkwiB & HYst rapRech t#l@rmaienégﬁ%ﬁ@?f} BFP%é‘!\%i Jngl?’”(ﬁa?l?% oil
provi di ng_ a.hydrocar [ gipeonbusti on chanber of the engine,
and (i 591%88%@%&?@%?%%0%%%6 Hls;r}ac%[ﬂe Ilgorrbusti on chanber. In
this specification, the follow ng words and expressions, if and when
used, have the neanings ascribed bel ow "active ingredient" or
"(a.i.)" oreod ofdubiidiing VECHY %l that is not diluent or solvent;
"conprising” or any coghate word specifies the presence of stated

features, steps, or integers or conponents, but does no jr’)({ecl&ge thq
presence @3’)aaddiaﬂﬁibiveco:bmpnmrxb,ralrml-éobblhéliﬂxﬂlé%@fjﬁ”é)@}kyé"‘ft%ci)g, IPEATRY dRhEno

components %E)ngern%gtgés, \:Erlga%ig %;(yall-megrgﬁ( rp?‘éfa'r@fﬁ‘om phenolic functional groups have

the formula —(R’O),~ where R’ is an ethylene, propylene or butylene group, and n is

independently from 0 to 10;
wherein less than 45, preferably less than 30, mole % of the phenolic functional

groups of the condensates are non-oxyalkylated (i.e. n =0); and

more than 55 mole % of the phenolic functional groups of the condensates are mono-

oxyalkylated (ie.n=1).

According to a second aspect, the present invention provides a method of making
additive component (B) as definéd in the first aspect, the method comprising forming an
oxyalkylated hydrocarbyl phenol aldehyde condensate via the steps of (1) condensation of a
hydrocarbyl phenol with an aldehyde, in the presence of an acid or base catalyst, to form a
hydrocarbyl phenol-aldehyde condensate, and (2) oxyalkylating said condensate in the
presence of a base catalyst, preferably a sodium salt, with 0.5 to less than 3, preferably less
than 2.5, preferably less than 2.0, equivalents of ethylene carbonate, propylene carbonate or

butylene carbonate for each equivalent of phenolic functional groups within the condensate.



3 "consists of' or "consists essentially of' or cognates may be
enbraced wi thin "conprises” or cognat gs, wherein "consists
essentially of' permts inclusion of substances not materially
affecting the characteristics of the conposition to which it applies;

"hydr ocar byl . ITRARS% BRRIMIHE, HeOitBseal ifveRReTPproRttict hamehodtodimaking
hydr ogen anéc%ar@gnoatoms and fhgﬁﬂi se b(lz)nged tgwtqhg rerrgi nder  of 1ﬁey

conpoundtitid ectupynent 4B as afefioed i oy firsbiaspess| dp| aethey including the steps of

"oil-dispersible”, or coghate te ) el o}:.nage [
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enpl oy € O FERS ?netqfi‘ébogataiQt’?’%ﬁ%ﬁn%{l%%%% EEW ﬁé&g?é}%? ﬁdedr matg%l Piives of
may al $0,88 bibiselAGOISPOS Aid GHyalkylddiyeirodaebye bhernl withparaldebpicar
additive, 1f desired; "major amount"” neans in excess of 50 mass % of
a conposition; "mnor anount” neans |ess than 50 mass % of a

conposition;, "TBN' nea b i ;
"phosphor us EEHEES © ¢ 20%5%2%@%%’(1&%3) r%%%g%lﬁﬁ% ?lﬂéfgglrl mggﬁs? g%@%?g@}t
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aspects.

According to a fifth aspect, the present invention provides the use of additive
component (B) as defined in the first or fourth aspects to improve the deposit control

* properties whilst not adversely affecting the copper corrosion properties of the lubricant.

According to a sixth aspect, the present invention provides a method of lubricating

surfaces of an internal combustion chamber during its operation by:

(i) providing, in a minor amount, one or more additives (B) as defined in the
first aspect in a major amount of an oil of lubricating viscosity to make a

lubricant;
(i)  providing the lubricant to the crankcase of the internal combustion engine;
(iify  providing a hydrocarbon fuel in the combustion chamber of the engine, and

(iv)  combusting the fuel in the combustion chamber.

In this specification, the following words and expressions, if and when used, have the

meanings ascribed below:

“active ingredient” or “(a.i.)” refers to additive material that is not diluent or solvent;

“comprising” or any cognate word specifies the presence of stated features, steps, or
integers or components, but does not preclude the presence or addition of one or more

other features, steps, integers, components Or groups thereof. The expressions



Also, it will be understood that various conponents used, essenti al
as well as optimal and customary, mayzreact under conditions of
formul ati on, storage or use and that %he i nvention al so provides the
product obtainable or obtained as a result of any such reaction. 6
Further, it.ls_.undesstoe ; QP andcdoauves ki enibraceth gethin
and ratio | icr%%flgﬂsglf %lgr?%ﬁs%ggr gi?é%mrlr%?pbe. [ ndeggnderﬁg conbi negj :

Fur t her nor escoil@isednst idogeatess whereini Scansistsnesserialiyly Obe PPEYISa i SHn 5&

present within a mxture and r i n.W thi S to which it
i nventi on. B@F@Pﬁ@@%@%@ﬁf%‘ﬁ”&% %QECHQ@I‘:E&#?@\] € Bin Eéelﬁ?%a% ures
of the inveﬁéﬂlgg rel ating, where appropriate, to each and all aspects

of the invention, will now be described in nore detail as foll ows:
O L OF LUBRI CATI NG VI SCOSI TY (A The oil of lubricating

Lo e RVBRBE AR b BP0 B el g

the primary bricant’, 1nto which additives

and possi bl ¥, PLh6sn Hohs 2ak enfeliensiedd té dic remaimdbeot the prmgoes dirdilsia a
| ubricant (or lubricant conposition). Al so, a base oil is useful for

maki ng concembemttes;;as wel |l as for naking |ubricants therefrom

A base oil may be selected fromnatural (vegetable, animal or
mneral) and synthetic lubricating oils and m xtures thereof. It may
range in vi egpsiiiMet oeMollididpersiblst, idrl aizratei toensalused hereino dpawl yrecessarily

| ubricating oils such as gas engine ojl, mneral lLubri in il

mot or vehi cindicatd thah dheh 6QRHOURGE T AIGLRES 5% ?a@ﬁegg?wgﬁ%%em\%c fs?)(ll:%scfrt ¥°

of the oil ranﬁl%soff o sa?{%eﬁdéﬁg KSPeeal al bﬂbpérltfoﬁs.zﬁhesmSneihnﬁﬁovd@@f;that
ni an S

Nat ural oi | £RREIde veget abl e 0i (e.g. castor_and |ard

0i 1), |iquithepate, Brexample, solaivid ohgtably désperséde insel ipeamextand BHEICRT Reratt
| ubricating oils of th araffinic, naphtheni ; ]
par af finic- Fb&ﬂﬁ?ﬁéﬁ“rdcefg‘ifgé‘éaw(ﬁnf’ Eorg?el}a%d%ﬂn’é(g} tﬁlﬁéﬂ\c}ls g@@gﬁeﬁ}' Loreoves, the

from coal Oﬁd(ﬁ{?&{a? 1A Ghsh BE8Ih} al@EeesOa§ also permit Byerphetibe of higher
| ubricating oi'l's inc e hydrocarbon oils such as polynerized and

i nt er pol ynetdvziedf alpefticnkr gdditjve, plodegisedy| enes, pol ypropyl enes,
propyl ene-i sobutyl ene copol yners, chlorinated pol ybutyl enes,
pol y(1- hexenes), poly(1l-octenes), poly(1l-decenes)); alkyl benzenes

(e.g. dodecyhenzerasy hdhs adaeyshese enas % of namyositonenes, di (2-
et hyl hexyl ) benzenes); pol yphenols (e.g. biphenyls, terphenyls,
al kyl ated pol yphenols); and 7

“minor amount” means less than 50 mass % of a composition;

“TBN” means total base number as mea.sured by ASTM D2896;

“phosphorus content™ is measured by ASTM D5185;

“sulfur content” is measured by ASTM D2622; and

““sulfated ash content” is measured by ASTM D874.

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 that the

invention also provides the product obtainable or obtained as 2 result of any such reaction.



dl kyl at ed di phenyl ethers and al kyl ated di phenyl sulfides and the
derivatives, anal ogues and honol ogues_t hereof. Anot her . sui tabl e
class of synthetic lubricating oils c%nprises the esters of

di carboxylic acids (e.g. phthalic acid, succinic acid, alkyl succinic
acids and akey! i SUGEIASocPithfifny WPt Phfis Rfted quidRl AaggagidiraiiBubeity e
acid, sebaslcC acié, umari c acid, ipic acid, linoleic acid diner,
mal oni foradiefein aldsyeriddapendendy icampinadikenyl mal onic acids) with a

vari ety of alcohols (e.g. butyl alcohol, hexyl alcohol, dodecyl

al cohol , 2-ethyl hexyl al cohol, ethylene glycol, diethylene glycol
nonoet her, ﬂ[&)ﬁn i jif invecRbEBe toldidbsebepilessns within a
i ncl ude dibgéy agﬂﬁé?%¥ﬁﬁ$%%w§?ﬁg?iexy[) seﬁgcate, di-n-hgtyl

f umar afnextuhi andtryhaineidoathe, scopd myentpne| at e, dii sodecyl azelate,
di octyl phthal ate, didecyl phthal ate, dieicosyl sebacate, the
2-et hyl hexyl diester of linoleic acid dinmer, and the conplex ester
for mdpﬁ%’iﬁ%ﬁ 'P;@mmMo@TsmeNnou with two nol es of

tetrae col an wo noles of 2-ethyl hexanoi ¢ aci d.

Esters useful as synthetic oils also include those nmade fromC5 to

C12 nonocar R% gqla', Ge S?&{ﬂ? H_&P %tﬁ&olje}ﬁ%g{ widd ?@g%ﬁge,% lai%hsarﬁ‘é@hasﬁ&ts of the

neopentyl g propan pen ritol,

di pent RENEMY, iPhoRhe dedrived ey detdit axlfollows:  Unrefined, refined
and re-refined oils can be used in the conpositions of the present
invention. Unrefined oils are those obtained directly froma natural

or syn ti A urification treatnent. For

exanpl bliﬁaégm‘?ﬁ%p%eéﬁ%%gfy fromretorting operations, a

petrol eum oil obtained directly fromdistillation or ester oi

obtained directly froman esterification ocess ahd used..w t 193y

further tredbeeiof WEcAIIEVIHASEY (soEtigiep ?gﬁé‘?qeﬁeaa g?ﬁesS%%%e Y %%?tg}l Y

the unpef rﬂ{?ﬁyﬁfgﬁﬁi SRR feVBavE: ber whidh tlagiivey aat gsbsibly omer oils are
[ steps

nore puriftrca I nprove one or nore propertjes. Many such,
puri f i prRhien forenhnipiuesprodumche fual ditsican (ar iubsicari slopRsitient Aded jadise ot

acid or base extraction, filtration_.and percolall nown to
t hose §H45Pf”é@Ii%ay%cwqtr%-aﬁé?e:l%(foro?? n%?u%r%%%tgﬂlﬁgﬁﬁbng processes
simlar to those used to obtain refined oils applied to refined oils

whi ch have been already used in service, Such re-refined oilscﬁrell.
al so known asbasecilanapbe selectedFromerntdl Geeaabipprimler Bmgral) and synthetic

addi tional | rocessed by techpi f Yol oY eYolvE=" tdi bel hWRral
and of foopeeneilin s Shtts WRROT dh il rRles YRt S Bont AN ARt it
Fi schepnd (PRSP 1eRicaliNSbils TR ghy eligtemsihanisetay hibdaiting oik quatervehicle oil
further processin%gin order to be useful ?s a,ﬁ&sgﬁ&il. Fogoexamgb? s
t hey mayd hinyyratshdiasel oo wenerlly ke wWsosity of Hip i8S eI g0 30, especially
hydr ocr ed and i sonerized; dewaxed; or hydroi sonerized and
demaxegﬁﬁin“ns §5@§9E?| may be categorised in Goups | to V according
to the API EOLCS 1509 definition. When the oil of lubricating
viscosity is used to nake a concentrate, .it.is present i N pe
concent r at eNeoili AlS drelude apiena) ands yeserable ©fFs 758 FHYRT 6@84%“][ Giloliquid
mass % tg dive a i e i bighglofld 0P bhe paretti

10 1o bt lprardiufRAEBEERE SRBELAP il CnaTR e glo0P & Fyreiines
acti vephRianaedt ent miedgratfitictiapkthenic gt Dile of Iubeicaian CORFSHE deriyeg)from
above, optionally with one or .nore co-additives. The oil of
Iubrica@ﬂﬁgSWﬂ%é@§W¥V$G§%Emﬁﬁn%rconcentrate is a suitabl e ol eagi nous,
typically hydrocarbon, carrier fluid, e.g. mneral lubricating oil,

or other suitable solvent. Gls of lubricating viscosity such as
descri bed heygihstic asbiiedtingasilal inplude i bydrecapbrrh el c Sudiin@s apeierized and

hydr ocar bons, are_ex | es, of sujtable carri.er fl.uids ¥
concenitgipelymenzed erirdat @Qiyi’Bg'ietnlef’ut ROLYPrapyl g%egi eh%brpﬁlee D Isopptylene

copolymers, chlorinated polybutylenes, poly(l-‘hexenes), poly(l-octenes), poly(1-decenes));
alkylbenzenes  (e.g. dodecylbenzenes, tetradecylbenzenes, dinonylbenzenes, di(2-

ethylhexyl)benzenes); polyphenols (e.g. biphenyls, terphenyls, alkylated polyphenols); and



descri bed hereinafter, in a single concentrate. The oil of

| ubricating viscosity may be providedyin a major anmount, in
conbination with a mnor anount of additive conponent (B) as defined
herein and, if necessary, one or nore co-additives, such as described
her ei n@kﬁ%{ed SRl &ﬂi&ﬂs%d&lﬁgﬂﬁié& diphenyl Bhifelep e theateriyativasy anpdogues and
acconplished by adding the additive directly to the oil or by adding
it in bimolbguantbdreef. concentrate thereof to di sperse or dissolve the
additive. Additives may be added to the oil by any nethod known to
those skilled in the art, either before, at the sane tine as,_or .
after addit p@pihef sptabrrclas of $yinvtesic lutdicating oilsroatpsiseshiby estersefgligarkaxylic

| ubricating viscosity is present |n the.lubricant .in . . 0f .

gr eat eaciﬂﬁhérg- phthatig 8Cid, SueHHIC 35+ 1315193’561}%91%? %Cé‘flsezf’nrat E}liféer? yggl‘%g]g(g Q“g%jg’ Saleie
nore preferapl e i GRAN - b6 e€ld oxdipideacidytimbleia scid afimer,
the | u%%5=c%{‘ﬁ .lé/%‘gé’r %{rbggl’;?%t ﬁ%ﬁsél?%% Edf %?%lbr.i cat | ng;plvi_ gcdgsi t {%/ i s
P €s eNfnaiohicatidmigiinalohid aids, 4lkenyl o8lonis scids) Wity &Vaicsy ef dp hpl§ (eeg; butyl

the.t otlsphatassnaraicanen SEpRIaEoroy LeSRab ARl BRgRay ‘g Rgh Gelene
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oil. Refined oils are similar to the unrefined oils except they have been further treated in one
or more purification steps to Improve ome Or more properties. Many such purification
techniques, such as distillation, solvent extraction, acid or base extraction, filtration and
percolation are known to those skilled in the art. Re-refined oils are obtained by processes
similar to those used to obtain refined oils applied to refined oils which have been already

used in service. Such re-refined oils are also known as reclaimed or reprocessed oils and

often are additionally processed by techniques for approval of spent additive and oil

breakdown products.

Other examples of base 0il are gas-to-liquid (“GTL") base oils, i.e. the base oil may be

an oil derived from Fischer-Tropsch synthesised hydrocarbons made from synthesis gas
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preferably 20 to 70, mass % active ingredient of an additive or additives, being component

(B) above, optionally with one or more co-additives. The oil of lubricating viscosity used ina
concentrate is a suitable oleaginous, typically hydrocarbon, carrier fluid, e.g. mineral
lubricating oil, or other suitable solvent. Oils of lubricating viscosity such as described

herein, as well as aliphatic, naphthenic, and aromatic hydrocarbons, are examples of suitable

carrier fluids for concentrates. .

Concentrates constitute a convenient means of handling additives before their use, as
well as facilitating solution or dispersion of additives in lubricants. When preparing a
lubricant that contains more than one type of additive (sometime referred to as “additive
components™), each additive may be incorporated separately, each in the form of a
concentrate. In many instances, however, it is convenient to provide a so-called additive
“package” (also referred to as an “adpack™) comprising one or more co-additives, such as

described hereinafter, in a single concentrate.

The oil of lubricating viscosity may be provided in a major amount, in combination
with a minor amount of additive component (B) as defined herein and, if necessary, one or
more co-additives, such as described hereinafter, constituting a lubricant. This preparation
may be accomplished by adding the additive directly to the oil or by adding it in the form of 2
concentrate thereof to disperse or dissolve the additive. Additives may be added to the oil by
any method known to those gkilled in the art, either before, at the same time as, or after

addition of other additives.
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The lubricants of the present invention may contain low levels of phosphorus, namely

not greater than 0.12 mass %, preferably up to 0.08 mass %, more preferably up to 0.06 mass

% of phosphorus, expressed as atoms of phosphorus, based on the total mass of the lubricant.

Typically, the lubricants may contain low levels of sulfar. Preferably, the lubricant

contains up to 0.4, more preferably up to 0.3, most preferably up to 0.2, mass % sulfur,

expressed as atoms of sulfur, based on the total mass of the lubricant.

Typically, the lubricant may contain low levels of sulfated ash. Preferably, the

lubricant contains less than 1.0, preferably less than 0.8, more preferably less than 0.5, mass

9% sulfated ash, based on the total mass of the Tubricant.
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20 originates from non-metal bases.

ADDITIVE COMPONENT (B)

It has been found that the use of additive component (B) comprising less than 45 mole

% of n = 0 in a lubricant reduces copper corrosion more than the use of additive component

(B) comprising 45 mole% or more of n = 0. It has also been found that when additive

component (B) having a low mole 9% of n > 2 content is used in a lubricant, the lubricant has

significantly advantageous deposit control properties.

The oxyalkylated condensates in (B) are preferably represented by the following

general structural formula:

[CH,CH,OlH [CH,CH,0lH

0 R' 0
_ ]2 .

clz/ H
e e
R R
— - X
wherein

x is 1 to 50, preferably 1 to 40, more preferably 1 to 30;
R! and R? are H, hydrocarbyl groups having 1 to 12 carbon atoms, or hydrocarbyl

groups having 1 to 12 carbon atoms and at least one heteroatom; and
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8 Metal Detergents 0.1 - 15 0.2 - 9 Friction nodifi

_ gel : : er 0 - 5 0-
Corrosion Inhibitor 0 -5 0 - 1.5petal D hydrocar byl

hi ophosphate 0 - 10 0 - 4 Anti-Oxidants 0 - 5

R is a hydrocarbyl group baving 9 to 100, preferably 9 to 70, preferably 9 to 50,
preferably 9 to 30, preferably 9 to 20 and most preferably 9 to 15 carbon atoms.

In the above formula, R is preferably in the para position in relation to the

—O-[CHzCHzO]nH gl' oup.

In the oxyalkylated condensates in (B), less than 45, preferably less than 35, and more

preferably less than 30, mole % of the phenolic functional groups of the condensates are non-

oxyalkylated (i.e. n = 0).

In the oxyalkylated condensates in (B), more than 55, preferably more than 60,
preferably more than 70, more preferably more than 80, even more preferably more than 90,

and most preferably more that 95, mole % of the phenolic functional groups of the

condensates are mono-oxyalkylated (i.e.n=1).

Advantageously, in the oxyalkylated condensates in (B), less than 5 mole % of
the phenolic functional groups of the condensates are poly-oxyalkylated (i.e. n >2), which

includes di-oxyalkylation, tri-oxyalkylation, tetra-oxyalkylation etc.

Preferably, the mixture has a number average molecular weight (M), as measured by
GPC, in the range of 1000 to less than 4000, such as to 3000. Advantageously, the mixture
has a weight average molecular weight (M), as measured by GPC, in the range of 1100 to
less than 6000, preferably less than 4000, such as 3500, adyantageously, My/M, is in the

range of 1.10-1.60.

Preferably, the mixture has a number average degree of polymerization of 4-20, such

as 5-15, and more preferred 6-10.

In the above general formula, R is preferably, independently, a branched chain alkyl

group having 9 to 30 carbon atoms, preferably 9 to 15 carbon atoms, more preferably 12 to 15

carbon atoms.



0.01 -3 Pour Point Depressant 0.01 - 5 0.01 - 1.5 Anti-Foam ng Agent
0 - 50.001 -0.15 Suppl ement Anti-Wear, Agents 0 - 5 0 - 2 Viscosity
Modifier (1) O - 6 0.01 -4 Mneral or“Synthetic Base O | Bal ance

The oxyalkylated condensate mixtures of the invention are preferably made by

oxyalkylating a hydrocarbyl phenol condensate with ethylene carbonate (which is preferred),

propylene carbonate or butylene carbonate.

Without wishing to be bound by any theory, it is believed that oxyalkylation begins at
the terminal units of the condensate polymer and progressively moves towards the centre of
the polymer, generating more mono-oxyalkyl (n = 1) content. However, steric factors inhibit

reaction with central units and then further reaction can occur with terminal units to confer the

di- and poly-oxyalkyl (i.e. n > 2) content.

Use of a carbonate for the oxyalkylation reaction is found to give rise to much better
control of the “n” value and quantity, as required in this invention, in comparison with use of
ethylene oxide or propylene oxide as described in the prior art. Furthermore, an appropriate
choice of catalyst can provide a product consisting essentially entirely of mono-oxyalkyl (i.e.

n = 1) content. Sodium salts are preferred, especially the hydroxide and carboxylates, such as

stearate.

Suitably, additive component (B) is present in the amount of 0.1 to 10, such as 0.1 to

5, such as 0.1 to 2, mass % based on the total lubricant mass.

CO-ADDITIVES

Co-additives, with representative effective amounts in lubricants that may also be
present, different from additive component (B), are listed below. All the values listed are

stated as mass percent active ingredient.
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oil-insoluble substances that result from oxidation during use of the lubricant, thus preventing

sludge flocculation and precipitation or deposition on metal parts of the engine.

Dispersants are usually “ashless”, as mentioned above, being non-metallic organic
materials that form substantially no ash on combustion, in contrast o metal-containing, and
hence ash-forming materials. They comprise a long hydrocarbon chain with a polar head, the

polarity being derived from inclusion of e.g. an 0, P, or N atom. The hydrocarbon is an
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Ope class of preferred organo-molybdenum compounds useful in all aspects of the present

invention is tri-nuclear molybdenum compounds of the formula Mo;SiLyQ; and mixtures thereof
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the compounds, which may also function as friction modifiers and anti-wear additives).

Examples of suitable antioxidants are selected from copper-containing antioxidants,
sulfur-containing antioxidants, aromatic amine-containing antioxidants, hindered phenolic

antioxidants, dithiophosphates derivatives, metal thiocarbamates, and molybdenum-

containing compounds.
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forming a dihydrocarbyl dithiophosphoric acid (DDPA), usually by reaction of one or more
alcohols or a phenol with P,Ss, and then neutralising the formed DDPA with a zinc
compound. For example, a dithiophosphoric acid may be made by reaction with mixtures of
primary and secondary alcohols. Alternatively, multiple dithiophosphoric acids can be
prepared where the hydrocarbyl groups on one acid are entirely secondary in character and the
hydrocarbyl groups on the other acids are entirely primary in character. To make the zinc
salt, any basic or neutral zinc compound could be used but the oxides, hydroxides and

carbonates are most generally employed. Commercial additives frequently contain an excess

of zinc due to use of an excess of the basic zinc compound in the neutralisation reaction.

Anti-wear agents reduce friction and excessive wear and are usually based on compounds
containing sulfur or phosphorous or both, for example that are capable of depositing
polysulfide films on the surfaces involved. Noteworthy are the dihydrocarbyl

dithiophosphates, such as the zinc dialkyl dithiophosphates (ZDDPs) discussed herein.

Examples of ashless anti-wear agents include 1,2,3-triazoles, benzotriaioles, thiadiazoles,

sulfurised fatty acid esters, and dithiocarbamate derivatives.

Rust and corrosion inhibitors serve to protect surfaces against rust and/or corrosion. As

rust inhibitors there may be mentioned non-ionic polyoxyalkylene polyols and esters thereof,

polyoxyalkylene phenols, and anionic alkyl sulfonic acids.

Pour point depressants, otherwise known as lube oil flow improvers, lower the minimum

temperature at which the oil will flow or can be poured. Such additives are well known.
Typical of these additive are Cg to Cig dialkyl fumarate/vinyl acetate copolymers and

polyalkylmethacrylates.

Additives of the polysiloxane type, for example silicone oil or polydimethyl siloxane, can

provide foam control.
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for example, an alcohol or amine.

The lubricant may be formulated with or without a conventional viscosity modifier and
with or without a dispersant viscosity modifier. Suitable compounds for use as viscosity
modifiers are generally high molecular weight hydrocarbon polymers, including polyesters.
Oil-soluble visc;osity modifying polymers generally have weight average molecular weights
of from 10,000 to 1,000,000, preferably 20,000 to 500,000, which may be determined by gel

permeation chromatography or by light scattering,.

EXAMPLES

The invention will now be particularly described in the following examples which are

not intended to limit the scope of the claims hereof.

Example 1 - Preparation of methylene-bridged alkyl phenol
A mixture of 95% para-substituted, branched dodecylphenol (1910g), alkyl benzene sulfonic
acid catalyst (19.1g) and toluene (574g) was heated to 110°C over 60 minutes in a SL reactor

under a blanket of nitrogen gas which remained throughout the reaction process. An aqueous
formaldehyde solution (37%, 497g) was added stepwise over 2 hours and 30 minutes. The

temperature was increased to 120°C and the contents of the reactor maintained at this
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NMR analysis of the mixture showed that it had the following properties with regard to the

parameter n:

n mole %
1

1 96

>2 3

The temperature was lowered to 110°C and group I 150 neutral oil added (2278g) and mixed
for 1 hour to make an ethoxylated methylene-bridged alkylphenol mixture at 50% active

ingredient (4556g).

Example 3
Heavy duty diesel lube oil formulation A was prepared containing ashless dispersant, metal

containing detergent, zinc dialkyl dithiophosphate anti-wear agent, supplementary
antioxidant, viscosity modifier and flow improver in a base oil. Heavy duty diesel lube oil
formulation B (sulfated ash content = 1.0%, TBN = 12.3) was prepared with the same amount
of all the additives except that 1.5 wt% active ingredient of the ethoxylated methylene bridged
alkyl phenol mixture of Example 2 was added in place of 1.5 wi% of base oil. The weight
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ratio of the ashless detergent of Example 2 relative to the metal containing detergents in

Heavy duty diesel lube oil formulation B was 1.2 on an active ingredient basis.

Both products were tested in an OM501LA heavy duty diesel deposit test and the merits

produced are compared in Table L.

Table I
Piston Merits
Heavy duty diesel formulation A 21.7
Heavy duty diesel formulation B 314

Clearly, Heavy duty diesel formulation B containing the ashless detergent of Example 2
exhibited significantly enhanced deposit control capability relative to Heavy duty diesel

formulation A which contained only ash-containing detergents.

Exampled
Passenger car diesel lube oil formulation C was prepared containing ashless dispersant, metal

containing detergent, zinc dialkyl dithiophosphate anti-wear agent, supplementary
antioxidant, viscosity modifier and flow improver in a base oil. Passenger car diesel lube oil
formulation D (sulfated ash content = 0.5%, TBN = 7.7) was prepared with the same amount
of all the additives except that 0.5 wt% active ingredient of the ethoxylated methylene bridged
alkyl phenol mixture of Example 2 was added in place of 0.5 wt% of base oil (and the
viscosity modifier level was reduced slightly). The weight ratio of the ashless detergent of
Example 2 relative to the metal containing detergents in Passenger car diesel lube oil

formulation D was 0.6 on an active ingredient basis.

Both products were tested in a VW TDI passenger car diesel deposit test and the merits

produced are compared in Table IL.



Ekarrpl e 6 0.75 75 25 0 43.4 Exanple 5 0.90 87 12 2 44.7 Exanple 2

1.02 96 21
Table II
Piston Merits
Passenger car diesel formulation C 59
Passenger car diesel formulation D 65

Clearly, both Heavy duty diesél formulation B and Passenger car diesel formulation D
containing the ashless detergent of Example 2 exhibited significantly enhanced deposit
control capability relative to Heavy duty diesel formulation A and passenger car diesel

formulation C which contained only ash-containing detergents.

Examples 5-6 and Comparative Example 1

The procedure of Example 2 was repeated with different amounts of the ethylene carbonate
reagent to produce ethoxylated methylene-bridged alkylphenol mixtures of formula (I) with

varying amounts of oxyalkyl moieties as shown in Table IIL

Example 7
Heavy duty diesel lube oil formulation E was prepared containing ashless dispersant, metal

containing detergent, zinc dialkyl dithiophosphate anti-wear agent, supplementary
antioxidant, viscosity modifier and flow improver in a base oil. Heavy duty diesel lube oil
formulation F (sulfated ash content = 1.0, TBN = 11.1) was prepared with the same amount of
all the additives except that 1.8 wt% active ingredient of the ethoxylated methylene bridged
alkyl phenol mixture of Examples 2, 5, 6 and Comiparative Example 1 was added in place of
1.8 wt% of base oil. The weight ratio of the ashless detergent in relation to the metal

containing detergents in Heavy duty diesel lube oil formulation D was 1.3 on an active

ingredient basis.

All the above formulated products were tested for copper corrosion using the High
Temperature Corrosion Bench Test (HTCBT", ASTM D6594). The copper corrosion results

are expressed in parts per million Cu, where a lower result is superior (<20 ppm is considered

a pass).

The results of the High Temperature Corrosion Bench Test (HTCBT’) are as follows:
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' The results clearly show that a low level of non-oxyalkylated group (i.e. n=0) is required to

maintain passing copper corrosion performance.

it had the follow ng properties with regard to paraneter

n: n

Example 8 - Preparation of highly capped hvdroxvethyl methvlene bridged alkyl phenol

The procedure of Example 1 was repeated, on a smaller scale (branched dodecyl phenol —

400g; alkylbenzene sulfonic acid catalyst — 4g; aqueous formaldehyde solution (37%) - 104g),

except that the 50% aqueous NaOH was replaced by an equal mass percentage of 50%

aqueous KOH (10g). Xylene (120g) was added to the intermediate that was produced (418g),

and then ethylene carbonate (2 equivalents per hydroxyl group, 270g) at 90°C over 30

iminutes. The contents of the reactor were heated to reflux (150-160°C). Reaction continued

for 4 hours, when it was determined that the reaction was not completed and temperature was

decreased. The next day, heating was resumed (165°C) for a further 8 hours, at which point

the reaction was determined to be completed. Xylene was stripped by vacuum distillation,

leaving a viscous orange-red liquid. The temperature was reduced to 120°C and it was

determined that, after analytical samples removal, the weight of product was 475g. The
mixture had a molecular weight, as measured by GPC, of Mn = 2250, Mw = 3900. 3C NMR

analysis of the mixture showed that it had the following properties with regard to parameter n:

n mole %
0

1 45

>2 55




23 Goup | 150 neutral oil was added (475g) and m xed for 1 hour to
make an et hoxyl ated net hyl ene-bridged al kyl phenol m xture at 50%
active ingredient (9509). Exanple 9 (Zf-"erfornance | npact of higher
capping) Heavy duty diesel lube oil formulation G was prepared
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fornulgj%?ﬁ%%%b\%\ggédpreglgr ed vvilth t he sane ahn%unt of all additives
except that 1.6 wt% active ingredient of Exanple 2 was added in pl ace

of 1.6 wt% base oil. Heavy duty diesel lube oil formulation I was
prepared with the sanme anmount of all the additives except that 1.6

Wt % acki v i PirRsideHanet iEATRE Riche astituted for the 1.6 wt %
active 0 a
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R I I
(" TEOSkytio3Riant, (ASTMyGRSE Hepad Adweinigevirtis adase aibrirarp dutyrdicRabiosmpletion
Table II-I\\/NEE;X p?ggalrf?d v%ﬂll: Itﬁ/easlaglrétasrl:guntE ocf aliﬂld%%fvrés: %xcl\e/gé t?l%/% {5 QV’[%D zlc%s{g ingredient of
Example 2 was added in place of 1.6 wt% base oil. Heavy duty diesel lube oil formulation I
was prepared with the same amount of all the additives except that 1.6 wt% active ingredient
of Example 8 was substituted for the 1.6 wi% active ingredient of Example 2. The weight
ratio of the ashless detergent relative to the metal containing detergents in all Heavy duty

diesel lube oil formulations was 1.3,

All three formulations were tested in the Thermo-oxidation Engine Oil Simulation Test

(“TEOST™ 33C ; (ASTM 6335) and the results are compared in Table Iv.

Table IV

Equivalents of | Mole % |Mole % |Mole % Deposits
Example EC n=1 D= n>2 (mg)
Formulation | - - - - 38
G
Formulation | 1.02 96 1 3 22.5
H
Formulation I | 2.0 45 0 55 43

3C NMR Methodology




n>2 Deposits (ng) Fornulation G - 38 Fornulation H1.02 96 1 3
24

Quantitative *>C NMR was used to determine the n = 0,n =1 and n > 2 contents reported
herein. For comparing the contents of n = 0 and n = 1 in partially ethoxylated oligomers, the

following diagram can be used:

{CH,CH.O],H [CH,CH,0,H ‘ [CHCH,0)H
6] o} 0
Hp Ha
x-1
R R

For the progression from n =0 to n =1, carbons A, B and C experience chemical

shifts from 150, 147 and 116 ppm to 154, 152 and 110 ppm, respectively.

The région between 60 — 76 ppm is the chemical shift range for all of the carbons of
the (poly- )ethoxylatcd groups. The internal (mono- -hydroxyethyl carbons (n = 1) are found at
75 and 61.4 ppm, whereas the external (mono- -)hydroxyethyl carbons (also n = 1) are found at
69 and 60.7 ppm. On addition of one or more ethoxy units (i.e. n > 2), these same carbon
signals shift to broad peaks at 72,70 and 61.1 ppm. In order to determine the n > 2 content, it
is possible to subtract the sum of the integrated values of the two peaks at 75 and 69 ppm
from the sum of the integrated valués of the three peaks at 61.4, 61.1 and 60.7 ppm.
Additionally, the proportion of n =1 ton > 2 can be directly compared (i.e., the sum of the
integrated values of the two peaks at 61.4 and 60.7 ppm versus the integral of the peak at 61.1
ppm) provided the resolution of the NMR makes these peaks discernible.
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more than 55 mole % of the phenolic functional groups of the condensates are

mono-oxyalkylated.

2. The composition as claimed in claim 1, wherein the condensates are represented by

the following general structural formula:

[GHoCH,O]H [CH,CH,0]H
o} R? 0
_ R2 _
clz/ H
|~ L~
R
R | 1,
wherein:

x is 1 to 50, preferably 1 to 40, more preferably 1 to 30;
RY and R? are H, hydrocarbyl groups having 1 to 12 carbon atoms, or hydrocarbyl

groups having 1 to 12 carbon atoms and at least one heteroatom; and

R is a hydrocarbyl group having 9 to 100, preferably 9 to 70, most preferably, 9 to 50,

carbon atoms.

. . 2 _ ..
3. The composition as claimed in claim 2, wherein R = H, R® = H and R is in the para

position in relation to the —~O-[CH,CH; 0], group.



25 Cainms 1.. A lubricating oil conposition conprising or nad
adn1xyng: (A) an oil of lubricating géscosity;ngnd (B? as an gdgytive
conmponent, an oil-soluble m xture of “oxyal kyl ated hydrocarbyl phenol
condensat es wherei n oxyal kyl groups prepared from phenolic functional
groups have the formula -(R 0).-- where R is an ethylene, propylene
or butylene group; and n is independently fromO to 10; |ess than 45
preferably less than 30, nole % of the phenolic functional groups of1

the condensates are non-oxyal kyl at ed: an p ;
phenol i c4f (et ¢ws1t@mo%ﬁpéa’693%t He?Bohte H%@é‘%ﬁ%ﬁ%@%ﬁ%ﬁgﬁgﬁ

2. The conpgosi 5' : ' | ' i
0 WHeRs kihnCl RlolBYs, praveebBi Jesd then Oconeledated
r epr esent ed W b%g @Zﬂ%w ng gener al strupct uraIB'}I formula: wherei n-nmsta
preferably less than 0.1 mole% of unreacted alkyl phenol. '

5. The composition as claimed in any one of the preceding claims, wherein more than 60,
preferably more than 70, preferably more than 80, preferably more than 90, or most
preferably more than 95, mole % of the phenolic functional groups of additive

component B are mono-oxyalkylated (i.e.n = 1).

6. The composition as claimed in any one of the preceding claims, wherein less than 5
mole % of the phenolic functional groups of additive component B are poly-

oxyalkylated (ie. n >2), such as di-oxyalkylated, tri-oxyalkylated and tetra-

oxyalkylated.

7. The composition as claimed in any one of claims 2 to 6, wherein R is independently a

branched chain alkyl group, preferably having from 9 to 15 carbon atoms.

8. The composition as claimed in any one of the preceding claims, further inciuding one

or more other additive components different from (B).

9. The composition as claimed in any one of the preceding claims, wherein the other
additive components, different from (B), are selected from one or more ashless
dispersants, corrosion inhibitors, antioxidants, pour point depressants, antiwear agents,
friction modifiers such as organo-molybdenum compounds, demulsifiers, anti-foaming

agents and viscosity modifiers.

10, The composition as claimed in claim & or claim 9 having a TBN of 5 or more as

measured by ASTM D2896, preferably a TBN of 8 to 16.
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carbonate or butylene carbonate, and (2) condensation in the presence of an acid or

base catalyst of said oxyalkylated hydrocarbyl phenol with an aldehyde.

13. The method of making an additive component (B) as defined in claim 11 or claim 12,

wherein the aldehyde is formaldehyde and the carbonate is ethylene carbonate.

14. An additive component (B) as defined in any one of claims 1 to 7 made by or

obtainable by the method of any one of claims 11 to 13.

15. Use of additive component (B) as defined in any one of claims 1 to 7 or 14 to improve
the deposit control properties of a lubricant whilst not adversely affecting its copper
corrosion properties; preferably when compared to a lubricant not including additive
component (B); or preferably when compared to a lubricant including additive

component (B) wherein less than 55 mole% of the phenolic functional groups are

mono-oxyalkylated.

16. A method of lubricating surfaces of an internal combustion engine during its operation
by:
providing, in a minor amount, one or more additives (B) as defined in

any of claims 1 to 7 in a major amount of an oil of lubricating



10. The conposition as claimed in claim8 or claim9 having a TBN of
5 or nore as neasured by ASTM D2896, pieferably a TBN of 8 to 16. 27
11. A nethod of making additive conponent (B) as defined in any one
of the preceding clains, the method conprising form ng an

oxyal kyl at ed hydr ocar byiscpkignab akkehy debtendensdinprdvg tiee dspegits cofitrol
(1) condensation of a hydroqar%yl phenol with an al dehyde, i.n the
presence of an acid or ReRf&tiGSaqtathy Jubrigagt pedilgh %Otlﬂ?iéfFré‘élé{racf@thg 1ts copper
phenol - al dehyde condens . )...oxyal kyl ati ng sai d condensate in
the presence of a base(%gﬁnggﬁPg%%%ferably a sodiumsalt, with 0.5
to | ess than 3, preferghbyidingshe titaivat @, thpreedrdecadsl of the dstetrahicoRbostion
equi val ents of ethylene carbonate, propylene carbonate or butyl ene
carbonate for each equi®&™&nt of phenolic functional groups wthin,

t he condensate. 12. A o, j |t e ¢
defined in any one of 5ﬁ§ng@§ciéﬁﬁgkc gﬁggep?%éhig?ﬁggagﬁc?%gﬁﬁg(?ﬁge
steps of form ng an oxyaply)ated hydrocar byl phenol -al dehyde

condensate by the steps of (1 xyal kyl atin hydr ocar byl phenol in
the presence of a base C@ﬁ’tb&fg‘i&ttgﬁ #L%&%B?@g‘éﬁ%@ﬁﬁﬁ?m%al t, with 0.5
to 3, preferably to less than 2.5, preferably less than 2.0,
equi val ents of ethyl ene carbonate, propylene carbonate or butyl ene
carbonate, and (2) condensation in the presence of an acid or base
catal yst of said oxyal kyl ated hydrocarbyl phenol with an al dehyde.
13. The nmet hod of making an additive conponent (B) as defined in
claim1l or claim12, wherein the al dehyde is fornal dehyde and the
carbonate is ethylene carbonate. 14. An additive conmponent (B) as
defined in any one of clainms 1 to 7 nade by or obtainable by the

met hod of any one of clains 11 to 13. 15. Use of additive conponent
(B) as defined in any one of clains 1 to 7 or 14 to inprove the
-deposit control properties of a lubricant whilst not adversely
affecting its copper corrosion properties; preferably when conpared
to a lubricant not including additive conponent (B); or preferably
when conpared to a lubricant including additive conponent (B) wherein
| ess than 55 nol e% of the phenolic functional groups are
nono- oxyal kyl ated. 16. A nethod of |ubricating surfaces of an
internal conbustion engine during its operation by: 28 viscosity to
make a lubricant, to inprove the deposit control properties of the

| ubricant whilst not adversely affecting its copper corrosion
properties; providing the lubricant to the crankcase of the internal
conbustion engine; providing a hydrocarbon fuel in the conbustion
chanber of the engine, and conbusting the fuel in the conbustion
chanber .



