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engi nes and cROENTRATES WITH MIGH M&Ecmwelemrmslpmsm'rs _
conventionalTy contal n seveRND FHEIR PR TION 2 Tves that will
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wei ght of tﬂPé"EtﬁP@é?H {ﬂ& Qf- form finished I ubricating oil conpositions. It

I's convenient to provide a so-called "additive package" conprising 30 two
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25  finished lubricating oil compositions.
It is convenient to provide a so-called “additive package” comprising

two or more of the above mentioned additives in a single concentrate in a
hydrocarbon oil or other suitable solvent. However, a problem with
preparing additive packages is that some additives tend to interact with

30 each other. For example, dispersants having a high molecular weight or a
high functionality ratio, for example, of 1.3 or higher, have been found to
interact with other additives in additive packages, particularly overbased
metal detergents. This interaction causes a viscosity increase upon



addi tives and, optionally, other additives useful in Iubricati@g g[E 7302
conpositions. The process enables the stability of the additive package to
be inproved to the extent that the tendency for phase separation is
substantially reduced. 20 However, the nol ecul ar weight of the di spersant
used in U S. Patent No. 4,398,880 is relatively | ow The nunber average
nol ecul ar wei ght of the polyi sobutyl ene polynmer used in the exanples to

make the dygRegemant is only 1725, The resulting dispersant pefpsso@Ysr age
nol ecul ar wei ght can be cal culated to be approxinmately 3900 (e.g., 2 noles
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The phase siapreasingshippiogicsieragecaanttothemhandlingtostse concentrate) and—the
sedi ments incre t LRRI Ng .and _handling. .There is a trend in
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resul t is bhdditivesgardidontaciéd ires lubticadingtdilcbddestutkrat sptemopetatuzeiof careful |y

desi d. Bel i i ifi i pt i f 3 trat taini
over based diod ARE tagths ot fe dBTiuB. ra Bsufari et Hspliedd s o "0 "
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containing hydrophilic groups and |ipophiiic groups, where the |ipophilic
groups ext enoppartantioxidaat additivess gincsdihydnecarbpidithiephasphate aptiwesint al so

concent rat | BHgves e, BeRaT Mucs AR < Fs B PHThrGieB il bacea det er gent
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w shing to bgpdigniliyh¥dadny. t heory, it is believed that a
di spersant/ deter eng conpl ex could cause an increase in viscosity 2s

because20i pophi f Howgves e arolecidaraweaigbt of thesgispersant usedineUspijatent can
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extent that gels pm rmthat are inpossible to blend into a finished 30
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25  polymer (MW=1725)+ 2 moles maleic anhydride (MW=98) + 1 mole
polyethyleneamine (MW=250) = 2(1725)+2(98)+1(250) ~3900). The
significant increase in viscosity due to the dispersant/detergent interaction,
which will be described in more detail below, does not occur until the
molecular weight of the polyisobutylene derivatized dispersant is much
30 higher (i.e., approximately 7000).
Another problem with concentrates containing high motecular weight
dispersants is their stability. As dispersant size increase, concentrates
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the concentrate significantly increases such that conposition is seen to

rise up the shaft of the mxing blades during blending. It shgy @.‘{_l?eZ%ﬂit ed
«that the increase in viscosity would not occur if the concentration of the

conpl ex, or the nolecular weight of the ashless dispersant in the
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contai ns a higher nolectlar wel ght ashless di spersant and an /overbased
met al det ecomeentiates; theintarast with dse belividalavidrbasad detergents tastoosi t y

considerations. .It is. another oﬁgeck. f. the present in enft' ogn to provide a
concentWaté@H?’R‘%?f'n?ﬁ'B COTRIEY Y ‘ﬁB'@'@U"&Fe%&FSﬁ? VIRCRPIDEQ 'b@t ergent and an
over based Bsﬁééntﬁ@é,&memoma%sbg% BrRAdiry difficulties isFipeiadinghase

separate. It is also an object of the present invention to provide a
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9 ~ ~~ ~CCav&iba8éed d2fagem@dSan a8RHIE34 dispdreant. AVhparaaoterbase® t he ashl ess

di spersant has a hydrqdynam c.radi us qf about 8 tp 40 nm, at | east one
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descri Bad 4stRidal Sf’l‘l’@‘f’ﬁ\’%ﬁ?@?? ‘ﬁ?p?rﬁéngﬁig‘?&ﬁnti ex wRemte surprisingly
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over based ent” are first mxed wth at, ast one of the concentrate
addi ti ves, inteeactowitle the hydropbilicegidupy obthenaistiless disgersants Wei ssenberg

effect is obser .0 addi tion. when the ashl.ess.dispgrsant is first m xed
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DESCRI PTI ON The pres nvent'li on sol ve em of increased viscosity
and 2s phasffestyeanighinoolecuiac weightvdggnegatei aqpmplek ¢atlincreasestite di sper sant s
and viscosity of the concentrate. The viscosity may rise uncontrollably to the
extent that gels may form that are impossible to blend into a finished
30 lubricating oil composition. The latter effect can evidence itself as the

Weissenberg Effect. The Weissenberg Effect occurs when the viscosity of



" overbased metal detergents are blended to forma concentrate. gifest? 102
concentrate conprises a diluent oil, at |east borated or unborated one

. ashl ess dispersant where the ashless dispersant has a hydrodynami c radius
of about 8 to 40 nm at |east one overbased netal detergent and at 30 | east
one other concentrate additive. The weight ratio of the ashl ess dispersant
to the netal detergent is about 1:1 to 8:1, and the sumof the 5 0SS ~~L~
~s0z WO 9WNE#H999PCT/ US99/ 07794 ashl ess di spersant and t he ppatasosdeiorr gent
is about 25 to 50 wt. % based upon the total weight of said concentrate. The

| nventors hﬁaepﬁwﬂ&yeegﬁmuymas&es@mh% SoMpRBRbA 'sed td fge OVer based

detergent is first mxe at |l east one other additive) they s are

readi |y bl apcthBishaftred the miving dladesdwingblendingg effect. In addition, when
t he di spersant i | I ' | eask h dditivwe, and - -

t he detergent i fﬁﬁ'&‘ﬁéﬁ%ﬁéﬁ%‘ﬁé Mﬁ'ﬁﬁ%&ggyg‘{ogﬁ Bg\/éytc#ﬁi nimal or no
phase separthé concentiationudithe compleX)ionthd mdisculaungighyofthy dshigesy, it is )
believed that io when other additives are first m xed with either the

di sper sant dispersantdathe cengentiate is lownpéthe Gpnoentration of the.epraplexds on t he
d N ] d
et er gent %w?n'.?.Pﬁﬁﬁe;‘ﬂéncéigl%tﬂié)@gng ,2%&%3? Bﬁﬁicﬁ‘%@tﬁ&t hgf’w fhegent an

t he di spersan romformng. | I eve e additives aid in
br eaki ng uponmpexesgusithat thenljpophilic grbups dbtheodispershntsesiinet it is not is

cpeci f1 ¢ propet LEess. Hine nBBE AR Wignh A R B6RERS Birh8RaiEin o « nov

prevents t hewCweripepnitic igreups aretioaGmdiN® inlctascvitiRaach bidruThes, t he present
i nvention is a convenient way to neasure the size of the dispersant. The-

hydr odyanifer example, adigh meleguanweigbt dispersast i@ conceniete thatdsipi ed by t he

di spersant. Y. WeTmar:Tell ' sant) the nore
likely it vﬁqﬁﬁ?'{nt&ert?@?:? Hv%%twg{a&grdq @%ﬁ@ﬁﬁhﬁ%ﬂ?hﬁ%ﬁ?@ﬁe&nﬁ exed with the
over based ngiffidientespace detwedm thecomapizixes isubly diatdmaggregateciamsplies a nore

useful measure of 2s the yol une occupi ed by the di spersan han j ust
nol ecul ar v%'[' gt &’"Pnilg ‘I°§‘¥rﬁ§géﬂ9@’ TH%W%’WWW’%@“W‘@%&W &per sant ,

depends, i nyPddihg p%buém%ampmy @mehﬁa%fg;br}dgﬁ%gimbﬁgdes@ ghﬁ%paeéyrrer

di spersant. A dispersant that has nmany i gh nol ecul ar
wei ght , 1sbutbgtwveen e eorppiexes is aaialls Atdypicaltadditiiespapkapecause a signi fi cant
part of the

I ' | n ted | r es. In
contrast, a nol ecul ar g | a large
oo SaRafdit. s BRoflia RsRRERLA &b hl oy ThaBEES
hydr ody nam rumtsel averdgee motecitar weighabnmécﬂspéreamcibmer apout R0 0efol ong
pol ymer s 9 ~~~ VO, ) ackbone. erefore) a
I 9 2002 WD 99/ 57999 PCT/ US99/ 07794 backb Ther ef )
better indiRAisehHtEneGeriva ispersapts gnpvern AR SRk o interact is
hydr odynam‘g‘ow(ggjhlésméﬁﬁ)wmtam@d dRinapdd g Weight. It is believed that the
hydrodynami'c Tadi us of 't he disper sgnt s used in the present invention is
| ar ger 20han t hoskherefore Huigsarhekjactiveof theqirgsemntgdvention to provide a
concentrated additive package composition that contains a higher
molecular weight ashless dispersant and an overbased metal detergent
than previously has been available due to viscosity considerations. It is
another object of the present invention to provide a concentrate containing
25  a high molecular weight ashless detergent and an overbased metal-
detergent that has good stability and does not phase separate. It is also an
object of the present invention to provide a process for preparing the

concentrate composition.

30 SUMMARY OF THE INVENTION
This invention relates to a phase stable, oleaginous additive
concentrate comprising a diluent oil, at least one borated or unborated
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s in concentrate additive packages. The hydrodynam c radius of the

di spersants may be neasured by the technique of dynam c |ight sga{gr‘t,@rl%
«(hereinafter "DLS") which is described in B.J. Bene and R Peco a""“"[))m i C
Li ght Scattering (Krieger, Ml abar) FL) 1990) and in D. E. Dahneke)
Measurenent of Suspended io Particles by Quasielastic Light Scattering
(Wley, New York, 1983). The dispersants of the present invention should be
measur ed iwWwORYsM98Ne or ot her conparable solvents in concentPGR/USIIO7TTH 0. 1
to 1 W.% For nost dispersants, the neasurenent tenperature has little

i mpact on tbﬁwléﬁﬁalgggm wmwttt@aslﬂeshh ﬁblpemmghaﬁgmy@mdyna,m_ge fL om room
~s tenperature to . ver, th et hyl ene based di spersant’s, the

hydr odynani E?Q'%Ptéb%ggr%@ﬂ aa?@ﬁf B“%Q_"E&a\sﬁar@ﬁta geéfﬂ?'lt-oa’g 3t nate
associ ati onjgakt Gﬁ%)esir?é?%oQESﬁ%E%ddﬁg@. Weight &atﬁ?oﬂﬁ%ﬁ ks of the

concenfrate, may m xed I'n any order, provided that the additives are
first m xeddispetsapt tththe oveasb tal detergeot istaboutidt etog®it andthe exanpl e,

t he di spersant r t Y ar [N i, xed, t oget her and
the det of gentiel the 3afiEss EEbe b8 B bRt HeBhadi b o0 e
addi tives agétive ingtedientdrhsisoigeibaat 2816 50hetPstbiedi upowr thendtal weigtitied.
Preferably, the detergent js added | ast because this inproves the stability

of the concehsaidcencedtratg. (5 theprespntipvention: BRlessothenyisesracii®d nous, t he

addi tives ' j ' e(?@ggf [ uch a carrier
may be provi e%ﬂggggég%e t!f/é?;lohrét {ﬁ%ﬁf c%}xarrp %bga%?%r{ttag\gldgﬁ%r:rri ers are oils
of | ubri cat comcentate addifives ashonandadive iimgrédient basiai | herei nafter, and

al i phati c, naphtheni.c and ar.omatic drocarbopns. 30 The di spersant,

et or gedt  and ot hOP IGvEiar S8 Briatesdd s BERRE it pesariny e Adehe™"

"0i | - sol ubl gon@dntraté dedemndt abdVes ThalinvRAtdRS ORtHeBréSeABinVémionHavel |  of

| ubricating viscosity, but these descriptions do not nean that they 09

~~ 2002 WO semrsisingly giseneged dhvatovhen thesljoh meleculasweightBskipssi sci bl e or

bl of be . e . . A
however) 1 haEPPfaeht SPEUGHRsp delifiolht arerstrhoRURE bt @3S o Gng> oA
suffici ent toncentrate additives rthe vdadertrateds readilylidemdable andwmot i n whi ch the

| ubricati il i.fion i I d .s M , ddi ti I
o e SO LPR 3R S B e B L
af fect thei s sl mpRldWith the/ offer dH8HGES 8RY Ithé HeteTgéntQQ 'Bfé?iaibﬂgéﬁé@fe the

present invention is prepared at elevated tenperatures, i.e. ove anbi ent
t enper at ur etermencyfemphasg sepgpation igrsigrificantly reducarbult isbeliayed Siva,

Tore pr ot or B BlesBlt P UefetbrReS o okt el iR Bkt "y o

tenmper at ur eeowpbsm”ohctabt cmngihda[]mghmwwlatmi%ﬂ;@smas di@pweguhteﬂt
tenperature that can be used. Thus, ere any additive is used. that is
solid af? anﬁ?aéhﬁree’%&%%?%‘?n F‘(a'FaéJ"\hAgU%It? YISRBSY hpRatRsRPar8iohi se its
tenper at ur echRedintenperature at which ~ s it flows, rather than dissolving
it inoil prior to addition to the other additives. Tenperatures of 100C or
nore can be enployed if any additive is nore conveniently handl ed at such

tenperaturégeral ED DESCRIPTION
The present invention solves the problem of increased viscosity and

25  phase separation concerns when a high molecular weight dispersants and
overbased metal detergents are blended to form a concentrate. The
concentrate comprises a diluent oil, at least borated or unborated one
ashless dispersant where the ashless dispersant has a hydrodynamic
radius of about 8 to 40 nm, at least one overbased metal detergent and at

30 least one other concentrate additive. The weight ratio of the ashless
dispersant to the metal detergent is about 1:1 to 8:1, and the sum of the



" The conponents are advantageously held at the mi xing tenperat@geSfor232ti ne
sufficient to achieve a honbgenous m xture thereof. This can 20 usually be
. effected within 2 hours with the present invention. One or nore further

| ubricating oil additives, desirable for conferring aTull range of
properties may be added to the concentrate. These additives preferably

I ncl ude corrosion inhibitors, netal dihydrocarbyl dithiophosphates,

ant i oxi daywioog/sgedbi wear agents. friction nodifiers, viscosiPgcTABSIwOTOSi ers,
a | ow base nunber n#tal detergent having a TBN | ess than 50, and m xtures

t hereof . Tlaghleespispetsantand thé mstaldatesyentlis aboutzBlid 50 ea.%basedded wi | |
depend on the stabili t%gof the parti cuI ar additives. Preferably, the

t enper at ur &#PPBthelatalveighkof said FoReRNtatGes i s about 50 to 85C. For exanpl e,
when one of the q‘méegy 30 the

bl endi ng terrpergﬁ g?ﬂ(‘a‘;és éﬁ e%é‘t%g%{éaégfd? ﬂhedééﬁ’éwgﬁmaﬁ%r

991 52999 PEe ombawqqtemgrnns fiesy mixed WIth;atbeasirane leer additive, tbemcent rate,

for exanple in the o f_a, hora ashl.ess dIS theformof
an addi i o5 'fl%ﬂ&rt?j %ﬂmha &rﬁgﬁ e'ﬁ’b?'w ?8{) 'Pe%q 'b of the
present i nyhehithe disperdent it Blérnabﬂdvmﬂéﬂeasﬁohélbfﬂé?%’ddit@eoahd conposition
I n any conveni ent way. Thus) they can be added directly to an oil of

|ubri cat i n@ﬁlﬁg@&qﬂtﬁ B'?“HF@ #Asts ﬁ&qmwatrg%ﬁ\ﬁt#yetw\'ﬁhwmmaher BPI at"the
desired co&ggg& ggéé,%a of the dispersant and detergent) respectively. Such
bl endi ng can occur at anbient tenperature or el evated t enper at ures.

Al ternatively, t#itsougmpobwisbingo becbdlimd by dny theoiyt It imbelieviedithet oi | - sol ubl e

~ o~ o~

sol vent and bas fur er..concentrat.e which i,s then bl ended
wi th arf®oi Wh&N 9 Uﬁrr?%&dﬁ‘fer?ga'?l with githey the, %pqrﬁﬂgq of tﬁﬁri cating oil
corrp05| ti OrdetéFﬁénlCﬂ’fé?y%Bmﬁété viith t‘l‘n@%lﬁdlﬂ@%s'dwmgdélérg@n't br typically

contain (on an active ingredient (A l.) basis) from3 50 mass % and

pr ef er abl y dispensard, ard b'@CKU\%@@chhineﬁgéhe d@ém*gent/@nd theom 3 to 45 mass
% and pref f 3 rgent based on
t he concent sa?t%zéé/m qugﬁ”fo?:Fﬁrgg cgﬁ{gﬁﬁra ,SQ%EMK’&%R a??ft@gs%i&n ain an ashl ess
di sper sant m@amgaubabedggmgate cmhpregestthataicgfﬁmr aThereforeqit isadt ve

i ngredi ent pasi s, of abo o) ref er u 5:1 to 10:1,
more priéf erdiHion 3t preves SlR‘PJTPH“E“‘i faﬂh? ﬁg§‘ﬁ‘?‘¥m9%?‘ E’Btrté’f"'er abl y about

1:1 to 4: 1.gpbbic prspettied Bﬂh@%cﬁﬁﬁﬁtéﬁ@dlﬂWé@Sf i linveAtiGHtaet | ve i ngredi ent
basis is tyrgl caII from 20 wt.% preferably about 25 to 60 w.% nore

pr ef er abl yme‘tﬁntsmc@nsbxmfrmn tormingror e preferably about 30 to 55 wt. %

Sbout 38 1o 50 areomprBAnic adits B ¥ resBRf iRiaR e 8 ol deft. Fha” ¥ %S
practical amyctenrheasurenhé sizenoffthé dispeesaityaMe mydtodyrsamicyadius isval | depend,

in part, on the SI of the dispersant. I|If the dispersant sjze is |arge,
e.g., @hydPeRRMIEM f the Yolime ofrspace ascubiedy medlﬁp%ré?%aTh%lm\ssﬁtrauon in

the prese”tthéﬂgéiﬁd'yﬁam‘{&x‘a'dldgé‘ﬂtﬁé|c1%bér§é‘ﬂetﬁé9{3ré‘gﬁé! itwilliferitt 40 W. % I f

the size of di Spersant i1s smal ynam c radi us of about
8 to 40 nmwitihethpr dtspets@ntscﬂm ere c@mptmewwuh tnqomvmbaged)memout 30 to 50
Wt . % detergent.
The concept of hydrodynamic radius is a more useful measure of
25  the volume occupied by the dispersant than just molecular weight. This is
because the volume occupied by the dispersant, depends, in part, on the
amount and length of branches in the polymer dispersant. A dispersant
that has many branches may have a high molecular weight, but its
hydrodynamic radius may not be large because a significant part of the
30  molecular weight is concentrated in the branches. In contrast, a low
molecular weight polymer dispersant may have a large hydrodynamic

radius because it contains few branches, and has a long polymer

6



S 0 9 ~ ~~ 2002 wo 991sz999 PCTNS99107794 In a preferred enbodi nent
overbased detergent is pre-treated) _ . prior to i ntroductionlth ﬁu%?eZJUZ

- bl endi ng process, with about 1 to 50 wt.% relative to the overbased
detergent) of a pretreatnent additive selected fromthe group consisting of
an pol yam ne-derivatized pol y(isobutylene) s ashless di specsant having a
nunber average nol ecul ar wei ght of about 500 to 6000 and a

pol y(i sobyg/depagsp succi nic anhydride with a nol ecul ar wei ghicofisosaisly 300
to 2500. Preferably, the pretreatnent additive is a poly(i sobutyl ene)

succi ni ¢ a”B?(éi(bbFlé YhefefBre!td Sﬂt@ﬁhdiﬁhgﬁbfﬂ{e ffiiehcy 8F pblgmer00. to The

components of the invention now be di scussed in further det ail as
fol | ows: ASHispgsamis3pimteractds hydradygpmieradiug mtheetham malegulass di spersant s

i ‘sper sant < WRIRBGn tiSbelevebiialhBS b anc Bk e RispRfed O Bood . i booe
of reduci ngmtthe pf@s“mmnwmtnoﬁ islRpger thani thoge tiedtihavebeath sreciousiyaiseds .

Preferably). ngP nol ec ar We t" di spersant means havi ng a nunber
aver age hol IBcangen -t han 3000, such as between 3000 and

20, 000. The exa‘"t‘he2 Hgﬁé'ﬂnﬁ{ r Bfthreaﬁlggﬁé's%{s m%%"eﬁﬂe r&B% type of

pol ymer used in the | spersants. For exa pol yi's uty ene
derivati zedth# tephmqmof dynarnighight Iseattering VhBrgimtaftdr @bS@aNhlctmsans havi-ng a

nunber aver ht, Qf nabout 7000 .t h rml ecul ar
wei ght pol y?%c&”gd%iﬁe.f qﬁma%’\q}gt F?‘éﬂradpé'ﬁ‘gpgﬁﬂlg% Beﬂ'é% %ol ecul ar
wei ght 2s f ManabapdEl, 390) and id ®.B0Dahnkke sMeaburensshtidiBuspBrdéd gh nol ecul ar
di spersants_of the present invention have not previ ously been_used with

over baséd rrﬁ’ﬁéld%eqye@tléﬁ'?@sﬂﬁ Light Seatiesingr(MYileyn Neve¥adq 1083 br%r e a
concentrat edQ @rs% fghé gré%erﬂ A@%rﬂmﬂ %ﬂlﬂ.‘l& B rHé’&Qﬂ'Eg‘?rl\ h@ﬁf (S€ in

vi scosity dur previously |scusse measur e of
t he size of otHee cdmwpeatﬂasblveatdwmcbard:pnﬂatlons eﬁOﬂsto(RWt %! rFor Imnsmr esent

i nvention, the h odynam ¢ radi us, ma about 8 to 40 nm such as
6 S5 o _tipents T ARaul e 6 e R e eedls B ondheo 40 mm 1 i o
bel i eved thﬂ{ea%bl%n?ém\fésult’d“%a tﬁ@rte rﬂb?@&éﬁ?éﬁ_lg% ﬁfbﬁ) fogher than those

t hat have been previ ougﬁ%cuse I n concentrates | cal comrercially

avai | ablie ptanyperabiie yo bloweversyith etndene bas dlspgr%ﬁn%l&m yl ene
Ponot s onal | edieafhattEdstn i adheiuitatidhlo BE paRbrhBAR BEG o0 Wi
pol yani nes kliminate assoviatin offethvplepbtsegfmeritsut 100 to 350. Each di spersant
ol coul ar el ght T8 2BALVES: 3% CBAOYPBIRSIIBe ORGP ARSI E L AESEn Do
g?'scm at e;:l ang oFdﬁFQﬁ%vHe@{!hé@ﬂiét aﬁkﬁﬂ@ﬁ grd ﬁrs@ﬁ%d ﬁ&ﬁte‘ﬁhté{]ﬁh'ee | Wit Ih a
persant averagi ng abou . nmers per di spersan e nol ecul ar
wei ght @ t H@pgrsgpéosqueiergam fmr@xlampéet the dispersant and other
concentrate additives are first mixed together and the detergent is added
last, or the detergent and other concentratel additives are first mixed
together and then the dispersant is added. Preferably, the detergent is
added last because this improves the stability of the concentrate.
25 In order for the concentrate to be oleaginous, the additives may be
in solution in an oleaginous carrier or such a carrier may be provided
separately or both. Examples of suitable carriers are oils of lubricating
viscosity, such as described in detail hereinafter, and aliphatic, naphthenic
and aromatic hydrocarbons.
30 The dispersant, detergent and other additives of the present
invention must be “oil-soluble” or “oil-dispersible” in the oleaginous carrier
or oil of lubricating viscosity, but these descriptions do not mean that they
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" 2.5 nol es polyi sobutyl ene (MM#2300) + 2.5 nol es nal efi c anhydri de (MA98) +
1 nmol e pol yam ne (350) which gives a nol ecul ar wei ght of about @3PEGLFE002

. conparison, a polyisobutyl ene based di spersant having a i s nunmber average
noi ecul arwei ght of about 5000 has a hydrodynam c radius of about 5.5 nm In
cases where the nol ecul ar wei ght of the dispersant can not be readily
estimated fromthe nol ecul ar weight of the starting materials, e.g., in

nor e conpwg ggon extended systens, an enpirical neasurent}ag-ﬂjgg9,3ﬁ5@cul ar
wei ght and hydrodynam ¢ radi us nust Zo be made. The ashl ess di spersant of

t he present_| ] | ; ' I W ' in

hydr ocar bo r"i"% gé@%@h g%?g\% H}gﬂ ?ﬁ'ﬁ cigljegh{:afé‘gérmog 8 g b?ﬁété%%ﬁ%%%gﬁpg@f

associ ati ngnall pbprmtid;}rislcl'ébe)_t doImeah,stww..tlhiyttieqedré_)statjldslandi spe[1 sgnt s )
ol yrmer - badREIRTRBA sk SMBPt HTABNE RLBEEr el IERIBESTRFEBPSant mmy be.
for exanpl nvﬁ&ﬁrﬂ@hﬁ‘iﬂ\ﬁﬁi@mﬂ%|ub?iébﬂﬁ§%il%%h{p%sitﬁ>ﬁti§bﬁlpl, j0-esters, am des,
i m des, and oxazolines of |ong chain hydrocarton substituted nono and

di car boxy| iMorgevers the additipnaldnegrporatios of:athecadditives such arthoset i ves of | ong

chai n hydr : | | .6 r +havi ng a pol yam ne °
attached d?dﬁgé@%}w?%%%g?@rﬁa%ﬁﬁﬁgﬁ ogb%géﬂgtgto?gﬂgp%?%}ﬁlc 's fornmed by
condensi ng a | oTheadomcentatessfi thetprdseritanvantiontis ptepared ét bisvateznd -

pol yal kyl ene pol yam ne. 0 ~ "~~~ (002 WD 99| 32999 PGINS99107794 . - The
| ong chai n 'BPACEHUESy|-e-FRAve ambisnt Fﬁ%@e’%ﬁ"edi Blgndinglempeatiue eri al |
e acid, Rt S63utB0°as 1B0PCYsRAefdbIf BBodtBIRS 200t NRbiles | ong chain
hydr ocar bor# generally a polyolefin, substituted with an average of at

| east allooutpref.e@blyebgutGQPdOu{ZQSC&ndaezemmcgemefaramyabouheausctut 1.0 to 2.0,

s preferably.1.0 1 to 1.2, | es r_nol f _polyolefin) of an
al pha or be%g n@%&’é’?éﬁe@d tS@VEé@%&?@?@89%@@%8?%&% anhydri de or
ester ther e@hpidevatidonedidtatineomast ednvenisiMiémpaftdre that 64n be agkd. malefic
anhydri de, _chl oronal ei ¢ acid, dinethyl fumarate | or omal ei ¢, anhydri de,

cid, _ch .
acrylic acitusmmhgERaYY pdditive is U%‘N)m%i'%sa'!,q at amsbient taraperatude, ibisc. t o
Pr ef d ' ; i j LiGak boxyl i
nci ds. are pSCEIEMER SRUEnCAN BRE ionihernkoto STERpREALRLaERR 0 S 16
C5 nonowl efit flowsSuatheo thefn dissoiniiguitin et pridretoegdditionpiyl theethdradgditives,

i sobutyl en ent ene -1, styrene) ete. Th ol yners. can be

honopol yrre?gergﬁ%rﬁﬁggs BgﬁéﬁﬁBﬁmrgﬁ@j‘r}%éequyegfﬁ%bﬁégﬁ’é‘?§THPre[wo or i s
nore of sucdynQbRiehtly hanglBdas steRlbmpeFftuffs. et hyl ene and propyl ene;

butyl ene and i sobutyl ene; propyl ene and |sobut3/I ene; etc. Qther copolyners

incl ude those i MhakQMPeNeHits@re rovantageously held ahtbedoixing tempendtttarer s,
e.g., 1to fépagigtéﬁ%cibﬁtﬁ %}B%?% ‘HonGErddY M&ﬁ}rﬁ‘ihgﬂe%keﬂ%ig’cgf\hgi éng

copol yner of | ene an iene;Cor a copolyner of
propyl eme arsially beleffeattidowithing? boursrwitte reepresent ineamtiomg pol yneri ¢

hyd b it t t ed b | i I, h) i t d
the. pr aparati on @pe Remiars Rt BbacYnaSLaTy i, ARSran e 1o e ERE ] n o
US- A- 3087935fu1iY8nge 81 BRibftied Fralr 2AGIAT to e dordBAYERT THERA 3231587,

US- A- 3272746, US-A 2s 3275554, US- A-3381022, US-A-3442808, US-A-356804,

US- A- 39127 cdditives praferally incluge sorosionishibiterscametaldinydrocarby pref er r ed
cl ass of as | LSaREkS.; e 0l ef | I and
al pha- ol ef |J]nimogbﬁ§%s ' gﬁ{é&f@é%& éﬂ%&g&%@p@?g@@@{ }r?g%dﬁfe%{?vgn%ﬁﬁﬁ%cene

cat al ys15 chaotifiersy a lofvibdsemymbarmetalietérgdaphaving @ TBN 3ésst88/AKG0pT t er mi nal

vi nyl i dene unsaturation i scribed in US-A-5128056, 5151204, 5200103,
5225092) 52%65’2'@?“@%@?’?9? %&Aﬁglﬂe:{@w%?t yhjchidnese THer et ve%850e,
513157, 513zdded Wi epeflt trEtheadthBilifl & the particular additives. Preferably,

the temperature for blending further additives is about 50 to 85°C. For

example, when one of the additives is zinc dihydrocarbyl dithiophosphate,

30 the blending temperature should be about 60° to 85°C.



0 0 ~ ~~ 2002 WD 99152999 PGINS99/ 07794 described as having superior
viscometric properties as expressed in a ratio . of CCS viscosi t)ﬁ $0ok5y 2002
.100C. The term "al pha-olefin"” is used herein to denote an olefin o

formula s R | H- C=CH 2 wherein R is preferably a Cl1-Clg al kyl group.
The requirement for termnal , vinylidene unsaturation refers to the
presence in the polyner of the ~o following structure: R1 Poly - CCH 2

wher ei n Palyodiidedohe pol yner chain and Ris typically a Cl- Gerngdosphrogr oup,
~ s typiCally nethyl or ethyl. Preferably the polynmers will have at |east

50% and nost pr@él@h&hbyuﬁéﬂl?%tprémﬁ% iPthe E6ndemitrated fof&ainisie t h t er m nal

vi nyl i dene unsaturati on. i ndi cated in WO-A-94/1942fi, ethyl enel 1but ene

copol yner s thefpeaof @ Ma@mwss@lmanbmmmf@gnrmwctdﬂm about 10
percent of 6%"% Jlﬁmg%;&‘ijn e un‘ss};}% fono- unsat ur ation in the 20 bal ance of

t he chai ns. e na ure uration may be determ ned by FT1R

spectroscopic anﬁhe/somentnate of thB'preseﬁtheMdh cé'mbemndoram‘lat&d iatopal yneric
hydr ocar bon

ac e .a om)po on ro ne) or a
copol ynmeY o'f-‘gf' "Ho'hﬁq’ép%'t‘%’ﬂl%a%\( £ ‘ﬁ"é"?'&"@gy -E %Eé" S‘F et hyl ene and
an_al pha- Olgadéa Sirédilyas = GPot IﬁBﬁcaﬁﬁ\g%séBé‘ity'b?rtﬁ éfémﬁ%?%éé@iﬁli@ of two
di fferent pha-ol efins). Qher copolfyners incClude those in which a m nor
mol ar anmountheof intthe thﬁidh?ﬂﬁslfm)nmrﬁ[aﬂ@ng of the dispesambpad oy, is an —

a, wdi ene, opol yner of
[ s\g;:)ult yl enegéﬁgbegﬂ't %gé%lﬁgggﬁg%ﬁﬂn;bg@é%g &{r%%ié'lh%ergtg?g" y églrj\'ge gndy
é G?_Nggg ;’ig ;ggﬁelef/atgdeedmpbraiara— 2Alﬂe3natlvels|f, tBecomp’bdRewanS!ﬂ! uﬁm

nor ho ctic propyl ene .of i gomer t he ent
i nventi &h hyil asylg -a%'%@&'vﬁf@é@%ﬁswl Wgnﬁfa 0to
10000 may (a:Y«ﬁf&hQ@ Hé"-‘r?@lfﬁae ith &Fof 8t ﬁbﬂ?@ﬂb@ﬁﬁéos? Bd%‘ialﬁ@rhé’ﬁtﬁ&x' des. One

preferred ass o In polynmers I's poly enes d s specifically
pol y- n- but aimbgcatmg:ul acsmpasmbe prepared by pol ynerizati on of a C, refinery

stream O her ferred S of ol e S ar Iene

al pha- ol efi ns ( 5 ceesil Vﬁﬁ %BEeSSPLF‘é{PEB?Xm@L ﬁy SORFIGAN e o

et hyl ene, aa@hvmngraweﬁtfmablbes T)tﬂfbnﬁlé tBIHOQn%gv/mdrﬁrﬁeféiuBﬂyfm yoers may
contain nore than one al pha-olefin and nay contain one or ~o nore C3 to C~

di ol ef i hS. 194 Mass ks dispgraant addifives frgm Eﬁ@"@ rBass, ¥ wndpretersgiiéne content .
Different paby®fo 8 Messs %, BverbEeEH niEtl GéefydHt bEs&8Gn the concentrate

weight. The concentrate will typicaily contain an ashless dispersant to

overbased metal detergent weight ratio on an active ingredient basis of

about 0.1:1 to 12:1, preferably about 0.5:1 to 10:1, more preferably about
20 1:1to 8:1, and even still more preferably about 1:1 to 4:1.

The sum of the detergent and dispersant on an active ingredient
basis is typically from 20 to 70 wt.%, preferébly about 25 to 60 wt.%, more
preferably about 25 to 55 wt.%, even more preferably about 30 to 55 wt.%,
still more preferably about 30 to 50 wt.% and even still more preferably

25  about 35 to 50 wt.% based on the total weight of the concentrate.

The practical concentration (sum of the detergent and dispersant)
will depend, in part, on the size of the dispersant. If the dispersant size is
large, e.g., a hydrodynamic radius of 15 to 40 nm, the practical
concentration in the present invention will typically range from about 25 to

30 40 wt.%. If the size of the dispersant is smaller, e.g., a hydrodynamic
radius of about 8 to 40 nm, the practical concentration will typically be
about 30 to 50 wt.%.



" or blended, as well as polyners differing in nunber average rmhgcq-l\;@r 2902
wei ght conponents derived fromthese al so may be ni xed or bl ended.~"
_Particularly preferred copolynmers are ethyl ene butane copol yners. is
Preferably, the olefin polynmers and copol yners nmay be prepared by various
catal ytic pol ynerization processes using netall ocene catal ysts which are,
for exanple, bulky ligand transition nmetal conpounds of the formula: 20

[ L] MM A] ~\WS|§§/%9;9 is a bulky ligand; Ais a |leaving group, n%\fﬁ /07794

transition e and mand n are such that the total liga a elncy

corresponds to ! h{% _d r 3 lyst is
four co-ordinat @Eﬂtﬁé‘?ﬁg% he‘?ﬁéﬁé&lﬁéﬁ%ﬁg&d‘é&%gmlé;{r%?rg%iéﬁval.ency
state. Sucprioiy introdpetiorotosthedrending tprocessd withahiaut istoss0owt.%4ct i vat ors are
described, for exapple, in US A-453Q0914, 4665208, .4808561, 4871705,
4897455, 49f§i7)32'§9)‘°g‘1§)’5%"ﬂ%?5ﬁ§€‘iéﬂ96“ sp5& R rea@wm?,gl 682?6% 5096867,
5120867, 51k e aRLpkngisting 98 4iloopataiedderatdad Foly (EBhdgiehe] 29368
277003, 277004, 420436, 520732; and A- 91104257, 92100333, 93108199,

931 082215, cashiessAlisparsanthaving s numbesiaverageomelgaaroveight effahasiice. 14 0 9
~ ~;~ Q02 ail = NeXe i ydrocarbon -
backbone na%@%@ﬁ%??j oﬁgg N@géégg@%&gpg%@%tae@db Eéaﬂﬁg%a %étg%'jp: into the
Eactgone Ofvﬁéib?t q;fcdbpmteB?Otw 2590.0mefmra|\t:ﬂwmelglrregaatmemtl CEdiﬁtg/brismthe pel ynmer
ackbone. T unct i on rooup typi.cally w e pol ar .and contain one or
nore heter 0°°i¥'( ”ywiléé‘g@f“cd“‘@"a? "Hé'l Bé’é‘?‘?c‘b‘?%@m."f PP°‘@2-}9%oe attached
to a saturahedkopydrocarbon part of the oil-soluble polyneric hydrocarbon
backbone via substitution reactions or to an olefinic portion via addition
or cycl vaddi ti onfheseainpengnts of the inyentien will now beudiseyssedlin furthes can be

i ncor por at e%é%i?&%fc}lllaﬁrspm ymer in conjunction wth oxidation or cleavage of
~0 the poly chain end (e.g., as in ozonolysis). Useful functionalization
reactions include: hal ogenation of the polynmer at an ol efrnic bond and
subsequent reaction of the hal ogenated polyner with an ethylenically
unsat ur at ed22ua gt pdorRd (e.g.) mafeation where the polynmer is
reacted with malsg{d i L e Hi I r wth
an unsat urat ed funéctt(:fi g?]g. e%ﬁpﬁﬂgﬁﬁggﬁgeﬁg q's}rﬂggﬁée{@ﬁ%éoi Eltgﬁ@ of'®

hal ogenet i cthe presant inMention intdugs thentangei aftashiedseadispersartsknenol asyr oup (t hi s

permts deriyatization.in nni.ch Rasg-type condensation); reaction of

t he pol yrreref}fﬁét%e inarf{a'rlﬁ toﬂngﬁ?wtﬁlﬁsgﬂr &]%‘%“@8?%8% r?}%‘fﬁ'f'xq € using a
Koch-type ranbiiiot depadits aslgaSolthecar syl erdimal) Breferably) “high or neo
position; reaction of the polynmer with the functionalizing conmpound by free

radi cal addmpleskianweightadispeisanhmeans haying § SUMRSRYEARS MRACUEK of the
polymer wit ei@vhﬁof@@ﬁférm Béd%di‘,%xfdﬂni’éjﬂ%ee@mes&o aﬂa‘bﬁfqo%. FHaY&idcHe) . wth
or without | ow nolecular werght olefins via free radical 1nitiation;

reacti ozo wi mbolegutanweightsanges willxiependicon the fype;of podymerausadan the of t he
olymer b Lr_oxidatd on_nmet hods, epoxi dation, chloroam,nation, or

P onolysi 5. SherSities Rd BxARbE 8¢ n BBy Be i REER BkSR0 A bk bone
i s then furhigrmslesuiaeieightidispblsant MEdrRomVind &8 nupdtsdraVeragech as an am ne)
am no- al coho al cohol, nmetal on&?ﬁugg or mxture thereof to forma so

C . -
cor r espondi Mglesslar weightof abgut (90 0O8np higsmplgcuianwajght zi ng
poly(alpha —olefin) derivatized dispersant means having a molecular weight
25  from about 3000 to 20,000. It is believed that the high molecular

dispersants of the present invention have not previously been used with

overbased metal detergents in the concentrations needed to prepare a
concentrate due to stability problems and the uncontrollable rise in
viscosity during blending.

30 As previously discussed, a useful measure of the size of the
dispersant is hydrodynamic radius (Ry). In the present invention, the

hydrodynamic radius may range from about 8 to 40 nm, such as 10, 12 or

10



functionalized pol yners conprise at |east one am ne and can conpri se one or
nore additional am ne or other reactive or polar groups. Theseﬂ gSSEpOZ;J(gr

. ~~ aooz wo 99isi 999 PCTNS99/ 07794 ami nes may be hydrocarbyl am nes or nay
be predom nantly hydrocarbyl am nes in which the hydrocarbyl group includes
ot her groups, e.g.) hydroxy groups, al koxy groups, am de groups) nitrites)
I m dazoline groups, and the like. Particularly useful am ne conpounds

i ncl ude myoo99/sagd pol yam nes, s e.g. potyal kyl ene and pol yecyalseyoene

pol yam nes of about 2 to 60, conveniently 2 to 40 (e.g., 3 to 20), total

carbon_at orf 13 AROUKis beliéveiPihat 81 BbR Heried foPinbdisgéidantsaiier abl y 3 to 9

nitrogen atons in the nolecule. M xtures of am ne conpounds may

advant ageonigherphan these dhatthave heenspreyiosishy usedip congentratesof al kyl ene
el . . ' . . fod o nes.
e udi ng) e g TVBRaleorinSr B v ABbiBolRoBhiche B disagrsfig ® BT ONC:
1, 6- dihalm' n@b?taétmpo!yisobytadénﬁ mtﬂpmers' having tmmrnberohmrbgé imrﬂed:ul'azlam ne;

triet ene (eLram.ne; e n n , angd,po am nes
Such ax 51 eigtBnaRg fes ADAE 24nh GnBRanged Gy maleid anily 0T fe:
useful am Reg®OBRA defvatizZad! witlepolghiningd haviny athoReuly Weidtt of about

1, 4-di (am nonet @/I ) cycl ohexane, "and heterocyclic nitrogen conpounds such
as i nmi dazol1i0fde .358. ach dispersant cardains 165 ta2.Sopolyisphutylenespalymefsol yami do

o563, 275, bef ReBpaih THus il RGLBIBE Welbry 3t e BONGRPULRIE by 1) aii no
met hane ( Thidhatizedisispershrtcamba/Saltultddd 2A8 rargdsifiomidbout 1600.t876; and UK
989, 409. Dendri ners, ?I‘-LI ke am nes, and ¢o -strugture am nes may al so

st _
be used?® SiG#00ar0F eXgMplenyith 3 dispeesant AYEFRANRG aRPWe% O ROMMESRET n US
5, 053, 152. C{H ' L | ' conmpound
accordi ng tdl%éﬁé/*ghﬁegﬂgdlebtagg r‘?}r%ﬁq't{?g 'it?ééagg gﬁi‘g??ﬁ”gﬁ aﬁl}&&%@ﬂ‘ tg%se , 560; US
4,234, 435 &ho maespoly@obatyleneTMWE2300) 1255 mmdels oidleis@nbiytdrdeol yneri ¢

hydr ocar bo C | so, may b ri.vatized with hydroxy, cgnmpounds such
as rmnohydR!"@%ﬁ@g’;ﬁﬁﬂfﬁ/aﬂﬁ"ﬁ’r%&%ﬁ%& UVER aam8pF§f“YaévY:%§tbtoc8nds such as
phenol s andbaapBB0O! For E@hgbﬁ@ﬁd,% plgiRBBLy e dued dispedanthaving al kyl ene
glycols in 30 which the al kyl ene radical contains from2 to 8 carbon atons.

Cther ukef UMRANAYPERICMAlesYIRs weightcof ahouy FPRR Ngs a Rystredynamice of gl ycerol ,
i pont aor ytAd P of 2668 65> R BRSaMnEle Bl BbISBHER I35 52" dnd. mi xt ur s
t her eof . Ardispsrsantdianet beneadily estimatederatathe etblécular weaigit of thieed al cohol s
such as all al cohol., . cinnanyl al cohqgl, propar | cohol ,

1- cycl ohexa%%r-t'@gﬁ%}e%‘a' Beyl r@cﬁ?&l‘&e’SFR?'ln %%e‘g?ﬁgg'&' 8F the al cohols
capabl e of gmhgitidaimBeasitb@ent 8f MR WeigBaMd hfdiodgnaimitefadiusimeghol s and

i ncludi ng) for exanple, the oxy-al kyl ene, oxy-arylene. They are exenplified

by et het- aIQQ_)W@Fi@- having up to 150 oxy-al kyl ene radicals in which the
al kyl ene radi calTNfedlaih@Thit bftnd GBSO InGEATN indlBeS 3Ry &) Sper sant s

may be di-esters of succinrc acids or ‘acidi,c es partially
esterifi ed siudhie polynzaricdeng ghaindtydrasarbantbagkbgnee haeingffuretional yhydri c
al cohol s i 0 or $g1en

nyaroxy! r upuaf TEtRE capatie af E5ecdind Wef Poei e RS Res i "o ceveral
known net hodgi@dly, the dispersants comprise amine, alcohol, amide, or ester polar
25 moieties attached to the polymer backbone often via a bridging group. The
ashless dispersant may be, for example, selected from oil soluble salts,
esters, amino-esters, amides, imides, and oxazolines of long chain
hydrocarbon substituted mono and dicarboxylic acids or their anhydrides;
thiocarboxylate derivatives of long chain hydrocarbons; long chain aliphatic
30 hydrocarbons having a polyamine attached directly thereto; and Mannich
condensation products formed by condensing a long chain substituted

phenol with formaldehyde and polyalkylene polyamine.
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“illustrated) for exanple, in US 3,381,022. One preferred group é)fm-

di spersant is poly(al pha olefin) dispersants. They are preferéb y-‘.ne.?rdﬂagled
. in the invention as pol yam ne-derivatized i s poly(al pha-ol efin)

di spersants having a nunber average nol ecul ar wei ght of about 3000 to

20, 000, preferably about 4000 to 15,000 and nore preferably about 5000 to
10, 000, or a weight average nol ecul ar wei ght of about 6,000 to 50, 000,

pref er abl Yy@bydabog3. 000 to 40, 000 and nore preferably 10, 00GA0usidntRy One
conveni ent nmethod to neasure 20 nol ecul ar weight is gel perneation

chr omat ogr aphy ( ' ht i ' . : el ght
distribution i nfﬁ%w %h?&a@%&wr%%#n??eﬁ&&? rﬁéﬁ%%ggﬂlc\gg'% Bly,
"Moder n Si zmatexial, iiei a¢id) anfyidiiden oo astesgusashin'the Jnventionl ingludesilabgns) New
York, 1979).. Anpt f hod, . particularly for.|ower nolecu]ar weight
pol ymers) i %ﬁ%&gﬁ@gﬁﬁ%ﬂ%‘%gm%ﬁgbn,(%él{%_e% .“f'thﬁ'\?%(%gg@?f _a{ In a
preferred ephadiboan.s, (e gpabsie0mEie 2105 genkrally From about 1 e.oyed from an;
et hyl enel but ene al pha- n_ pol ymer having a nunber average nol ecul ar

ha- ol ef |

wei ght of aprgiarably P t%o1e-¥bot‘)d tor1.4. malempermolegtPolyelelit @franwei ght of

about 8, 000alpﬁ’a 6Pb€@(:hns ﬂffﬁ{&‘f Ee rtoR’Eﬁfcﬁéérng;ﬁfc%H?d r fds of kSierr Sants
Y1 SO e subst

are those defived from po l'J‘tyI e tuted with succinic anhydride
groups and theesxfeslichiasfupidriccadig, itaoenicacid smateig acide maleictanhydrideyent ani ne,

09 ~~' 2002 , WD 99/.57999 P /07794 nt aet hyl ene .e. g. t yoxypr opyl ene
di am ne, trﬁ?@?fé’ $15 AL, ﬂgﬁ%ﬁg qﬁge-&gﬁqrg ' ﬁn?'xpf'dgrﬂfprﬁﬁyrﬂﬁ'%at i ons

t hereof . Ongefaichiie WeRy, crotonielfid, sinflrbRedci@dtcconbi nati on invol ves a
conbi nati on of (A) po%sobut | ene substituted with succinic anhydride

groups #hd react@ferradoletsy PQYMWISJQWWBBMH! the ypsatanatetbryt hritol, (O a
f | Kyl . . ae diani
ol yal oyl endEABORARR Ere SolfmeRLUABHRIETH il AoRRdifourlor Coba

pent ami ne u€igg.gallede O3 MonaolefimuBuch olefias irsladeethy®ne, ppyend, D) per nol e
of A. Another preferred di sagr sant corrbi{]at i on i nvoH_ggstye conbi nati on of

(A pol yi sobuERG! ISOBUIGEE; RFRteRRnORIENGe! ViR NEEF!Ca THBIRANMSISER pol yani ne,
€. g. tetraepanbRidBoRRIErSELERE asHHisSButleRe! XOWdill 45 Spoiibrsf two or

pol yhydr oxy-substituted aliphatic primary amne, e.g. pentaerythritol or
tri smet hyl omeng absuahrelefinsisucheas copelymers of. Sthylene and. propglsnesi | .

Preferably, 1,06 i i i . hspersant t s has a
nunber avgrggtg%ﬂgggﬁﬁmglﬁéh%{%@fykz%o%ﬁ %@gw%}%%ggo(,g{hyeferabl y about
9000 to 20|, G%Iﬁndrsﬁmlﬁd@M];&isybiabhlyiﬁfa(ggngno‘tﬁ‘nggﬁgg?umoﬂ?@)copl“olﬁn%vei ght2 0 000
average nol ecul ar wei ght of .about 17, to , , .prefera about ,

P 0500 aretRaeEE &1 3 8nOTRali s 158 Gdh G Neo-Ginlioaisd e ibaye

pol yi sobut ybgpas egsdyifér erdoptiiy ity bilMidHe: or Aditfingor Pr et reat ment

additive for “the overbased detérgent when the nunber average nol ecul ar
wei ght ¢ abthytensopropylepecand 1.4-bekadiénsi etche pofyi sobutyl ene substituted

anhydri de T o SRSl S B TRl B B PR o
di sper sant scamboRyliceids/anhydlidésseesters and the preparation of derivatives
from those compounds are disclosed in US-A-3087936, US-A-3172892,
US-A-3215707, US-A-3231587, US-A-3231587, US-A-3272746, US-A-
25 3275554, US-A-3381022, US-A-3442808, US-A-356804, US-A-3912764,
US-A-4110349, US-A-4234435 and GB-A-1440219.
A preferred class of ashless dispersants are ethylene alpha-olefin
copolymers and alpha-olefin homo-, co- and terpolymers prepared using
new metallocene catalyst chemistry, which may have a high degree (e.g.
30  >30%) of terminal vinylidene unsaturation is described in US-A-5128056,
5151204, 5200103, 5225092, 5266223, 5334775; WO-A-94/19436,
94/13709; and EP-A-440506, 513157, 513211. These dispersants are
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condensati on products. Generally, these are prepared by condensi ng about
one nole of an al kyl -substituted mono- or pol yhydroxy benzene (Mt §L202302 1
.to 2.5 notes of carbonyl conpounds (e.g., formal dehyde and

par af or mal dehyde) and about 0.5 to 2 noles pol yal kyl ene pol yam ne as 30

di scl osed, for exanple, in US 3,442,808. Such Mannich condensati on products
may i nclude a polyner product of a netallocene catal yzed pol ynerization as
a substi t wanso/opot he benzene group or may be reacted 18 CpGrrus9vn2992 WO
991 52999 PC T/ US99/ 07794 with a conpound contai ni ng such a pol yner
substitute : biAl i btH i o3 it ioShown in
S '3, 442, ooigCneEs Rafing sBRBN iGombfHchaPaREs & BnrRbse s T
pol ymer s baf &@CHuisposityrtorky $90iCGiesi zed usi ng netal | ocene catal yst systens
are described s i wbli i identifi. . i,spersant can be
further post-tr gf’égnﬁyghhé';&é@fis ng%i?ﬁ\',%ﬁ???%ﬁ?’?epagﬁﬁéﬁé nts such as
boration, ggmagaerally taught in US 3,087,936 and 3, 254, 025. This is
readily acconplished by treating an acyl nitrogen-containing di spersant
with a Boron conpound selected fromthe ~ o group consisting of boron

oxi de, boron halides, boron acids ang esters of boron acids, in an anmount
to provide fromabout 0.1 atomic prgportion of boron for each nole of the -
acyl ated nitrogen conposition tp-ab@ut=2gHponm c proportions of boron for
each atom c proportion of nitrogen of the acylated nitrogen conposition.
Usefully the dispersants contain fromabout ~s 0.05to 2.0 wt. % e.qg.

0.05 to 0.7 wt.. %,boron_based t he, t.ot al i ght of the borated acyl

ni trogen cd’mﬁfﬁ'ﬁ(ﬁ '%Héer}s@?’i)h? c(?@ﬁn?@i?qﬁﬂ&éa?%mﬁégﬁﬂ‘{"ﬁ@ﬂﬁé efminal jehydr at-ed
boric aci d ypgliideReé snéMurdtRin lefers B Blesdntelifthepofmer cith@ch to the

di spersant imdes and diimdes as amne salts e.g.) the netaborate salt of

the dii ddolleysp@strupture’ readi |y carried out by adding 20 from about 0.05
to 4, e.g., 1 to 3 w. % (based on the weight of acyl nitrogen conpound) of
a boron conpound, preferably boric acid) usually as a slurry, to the acyl
ni trogen conpound and heating with stRrring at from 135 to 190 C, e.g.,
140-170 C) for from1l to 5 hours fol llowed b nitrogen stri pping.
Alternatively, the boron treatfRnr—é&n ‘ﬁe—-@érzi ed out by 2s adding boric
acid to a hot reaction m xture of the dicarboxylic acid material and am ne
whi |l e, renmoving water. Al so, boron may be provided separately, for exanple

as a_ boron \Gedin Pély ISt ﬁlﬂmtg;.‘é @ﬁiﬂm4§mglé %}@ﬁéw §roupom a

pol yi sobut yi ene succinic an I ere

' , Nﬂé'm%l; a nol ecul ar
wei ght of ftypicalysoethy! poethyd. Paferably thel molymers agtb0%, 00 ~t ~
2002 WO 99 4 | - iy . f ] detergents
function bo%ﬁagégsﬁ%ér? ég(’{?‘% ?s%St@%c%ﬁgraﬁjg%ggc@éBgmhstggﬂ@ggs aci d
neut r al i zervinylidene sthsatunation. dssindicateciny W04 194B8aethglethetBr r osi on and
ext endi ng en‘ﬂi ne life. ) ) .
butene copolymers typically have vinyl groups terminating no more than
about 10 percent of the chains, and internal.mono-unsaturation in the
20 balance of the chains. The nature of the unsaturation may be determined
by FTIR spectroscopic analysis, titration or C-13 NMR.
The oil-soluble polymeric hydrocarbon backbone may be a
homopolymer (e.g., polypropylene) or a copolymer of two or more of such
olefins (e.g., copolymers of ethylene and an alpha-olefin such as propylene
25 or butylene, or copolymers of two different alpha-olefins). Other
copolymers include those in which a minor molar amount of the copolymer
monomers, e.g., 1 to 10 mole %, is an a,w-diene, such as a C; to C,; non-
conjugated diolefin (e.g., a copolymer of isobutylene and butadiene, or a

copolymer of ethylene, propylene and 1,4-hexadiene or 5-ethylidene-2-

13



Detergents generally conprise a polar head wth a tong hydrophobic tai l%\lﬂ
with the polar head conprising a metal salt of an acidic organi d} §o5hButif?
. The salts may contain a substantially stoichiometric anount of the metal in
whi ch case they are usually described as normal or neutral salts, and woul d
typically have a total base nunber or TBN (as may be neasured by ASTM
D2896) of fromO to 80. It is possible to include |arge anounts of a to

met al baseydyysaemcti ng an excess of a netal conpound such PETAIKIONIHE OF
hydr oxi de with an aci dic gas such as carbon di oxide. The resulting

overbased ¢Risirtiens). caaBtic gsﬁfpyumé bRdomEs ¢fehe piesintavenlien avea | ayer of a

nmetal base (e.g. carbonate) mcelle. The detergents of the present

i nventi on Augbesaverrgesmelecuiaweight offrom absut 300Mite 088D MayY als@at er, and

~s typicall ,Tﬂ%ﬁ ﬁgé&; -that may be used in the

pr esent in\P\én |§#ﬁ%§?ﬁ%2‘e§pp§r u gugﬁ)%rgggs 02(1'1 Onat es, phenates,

sul furi zed phen@respreferrexpblass lob oisfinpolpakris(polytuteresdamipht henat es and
ates of .a netal, part ar | | kali or

th il-sol | b | i t h
Ol kel 6 o apetneaRayRBushes Slchhd ey s Beoried by PolmsteaBor 8t um ' and
magnesi um zlQerefipety ﬁféﬁiﬁﬂ'&héﬁ?ﬁéf@ﬁééb{as&ég of alefingBlgersimanesi um  whi ch

may both be present in detergg s used in a lubricant, and m xtures of

cal ci.um and@tiylens qirha-alefins (RAS) wopelynrersthatpreferablynentain dite S0t al -

d 0 I | Col d
ul fur ped I8 R ERRERE Grttng o Blorilabl 315 ne il HIBRIOREE 507, 450 11
t th pr a;:t [ cp@lygmerﬁhna\{ocmam r(;*iomgg_tri outm_a at;xhabmf piefih iagdsmw cauafrm':emnlt s, e.g.,
onates an en e n I natl on o1 ,over n ne ra
Zg_t er géfit s MRIF @@oéﬁéﬁﬁggﬂs %\?ﬂq wseable a%?'ﬁ@’%%ﬁ@% q‘qr"émlil%l fonic acids
whi ch are et bantéht ODIfrgRhAYmER Biotsl BRNAEAGN nPly ASBL gt !t ut ed
thosSe o t r

aromati ¢ hydriocarbons such as al hed from actionation of
pet r ol eum @r bigndelde as el ag palymers diftenagiic nuyher @xetagesmoecalapl es i ncl uded

t hose obtain b ~~~ 2, WD 991 52999 PCTNS991.07794, al kyl ati ng
benzene) 1 TRGHEETRnERES Sryen fRMEESeats ARy P TR W Shen
derivafrves suciPaticutdriypreienéeeepolyiiers ar®btisishehitendlcepoipaeid. hal ene. The

al kyl ati on may bemparri e?‘ out_in the presence of a catalyst with al kylating
agent s avi ng’ f FeRIeABRINtthe AlefilBplymera RndopaiversdpayBe PIgrared Bykar y|

sul f onat es \us teH : &p@% rbon atons,
preferably \)Té?lgﬁ%' ggtoaﬁ}?ilalp? lmég%%ﬂut tcggsrébﬁﬁggggﬁn%ég%gng% ygtgbst ituted
aromat i ¢ novhdcly areTHier examplel bblky ligahd trzasitienanetal kampbusdd éfthec aci ds may
be neutralized w th oxides, hydroxides) al koxides, carbonates, carboxyl ate,
~ 0 sulfi defgr,m‘H?drosulfi des, nitrates, borates and ethers of the netal. The
anount of netal conpound is chosen having regard to the desired TBN of the
final product but typically ranges from about 100 to 220 wt (preferably at
| east P95 wt % of that stoichi ometlddiAly required. Metal salts of phenols
and sul furized phenols are prepared by ~s reaction with an appropriate
metal conpound such as an oxide or hydroxide and neutral or overbased
product s mewhese Loistaabulleyl liggndreh isoal eamirld gloupywiM isra traesition mesal| and i zed

phenol s may_be .prepare eacti,ng a_.phenol with sulfur. or_a sulfur

cont ai ni ng T@ﬁﬂdhﬂ% %‘{fg'htgég{r}?;@&ﬂg%ﬁ"gl)’lafqu‘j’é!,CoéﬁﬁsPB?dﬁﬂntS'ﬁéTﬁn&g'o& sul fur
di hal i de, trpefapvalencpdRedferably tHe SatalysPisdeleEs drdingiedushaRatthecompounds in
which 2 or nore phenols are bridged by sul fur containing bridges. The

det er gexst meynpound is iqrizable lte adl Bwaleacy state. i n t he range of about 4 to 40
over based. naidh PolvSperalfs. getahatonan] erAtalsBe AUA0RESS Lsi ng the sl |
angl e neut reuscABAd,HBF EXSMpRS MUBLR-£530883C 8665204, 4808561, 4871705,
4897455, 4937299, 4952716, 5017714, 5055438, 5057475, 5064802,
5096867, 5120867, 5124418, 5153157, 5198401, 5227440, 5241025; EP-
30  A-129368, 277003, 277004, 420436, 520732; and WO-A-91/04257,
92/00333, 93/08199, 93/08221, 94/07928 and 94/13715, herein

incorporated by reference.
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Markovic) RH Otewll, D.J Cebula, 1. Field and J.F. Marsh, "Small angle
neutron scattering studl es on non-aqueous di spersions of calci lﬂg ar2 2002
-carbonate", Colloid 8~ Polymer Science, 262:648-656 (1984).

LUBRI CATI NG VI SCOSI TY The oil of Iubricati ng viscosity, usef uI for rrakl ng
concentrates of the invention or for making lubricating oil conpositions
therefrom nay be 21 0 9 ~ ~~ 2002 WD 99152999 PGI/ US99/ 07794 sel ected

from nat urph o4@eLt abl e, animal or mineral) and synthetic |pgan$ojohidg Oi | S
and m xtures thereof. It may range in viscosity fromfight distillate

mneral oils to “,Hg}l oﬁ oi |, mneral
Itibricating oi I?ﬁﬁobyoérdﬂ'\t/mélpa e Occﬂ)}(ﬁ gg{?@"%‘?"yémgg oi I S

CGeneral |y, fdm:tmnalmditoyncﬁrpoﬁa&e aufuncwmgrdunimmtmdvaqkboo&oﬁheo 30

centi st okes eciall ntistokes to cent,i st gk 100C. Nat ur al
o1+ ncl udBolfiares” %5 Pae gf e Lol eediare toBT I hER pAbRaERG o1 1)
l'iquid petrghaydndtional ?MphyﬁbﬁﬂﬁvllIWpolﬁﬁhMG @bnair?8he br fioré Petkrbr eat ed

m ner al Iubrlcatln t he ‘paraffinic, napthenic and m xed paraffinic

t o napt heni atamgedc @Ps Q1. INiHalegan, @QWF%OBF@Q bgcattachgdite 8m coat or
hal | ud
ﬁygr gc:; goﬁggﬁrs an hféﬂﬁ%gtgurgé%ﬁp&ﬁd E';g/é'ru&l:éaé’@ %@Fl suchﬁoé{sngoryﬁerl zed

and i nt er popuokboneada shbétntu&or( fea;:tspnsokyd)anyallefmuspommhw agditiemes,
Dol o1 1- hexe FUSyaddsiit rscsBren AUpraliyely e biBehe T Brou Ko Bensenes (e. g. |
dodecyl benz giasporhRid iRftehe! éﬁﬁsdorﬁ'mﬁtﬁi&\‘ﬂ»@iﬂﬂéﬁd@ﬁon or cleavage of

di (2-et hyl hexyl’) benzenes); phenyl s (e.qg., biphenyls) terphenyls,
al kyl at ¢tl pthe/pelymer §b‘lalnﬁmr@| skyaaureqzmqimsbyl ethers and al kyl at ed

Atkyl one oxi de- poPTbLRRyAioh et nERA- P B RRBHART cof “uner o ¢ ne
ternmi nal hygoyner ayaawlsfitiebenbend subdefuent rbncmt 6f theitaidgemated
etherification, etg, réeeghyieltute anot her c} ass Of known synthetic

| ubri cati ngP8l lymer wiitea nicaliyyinsatyatesl tusghional samppuarde Sol yrer s
prepared by e nywﬁﬁél‘ezlﬂb lyrRér i Ftreﬁét‘ép%ﬁie(hgfen@ anrd?%Yl?\gHﬁdéﬁx' de, the

al kyl and ary ers of t ese pol yoxyal kyl ene pol yners
met hyl pobyi mm:opwfélnepglymlwn&t ar unbaturatgd dunctivoabgempolingt by the wei ght  of

. B pheayl et her ol pal v gyl ene dlvesl hayi | ht of
500- 1000, o) S1% PaGiarLroR feRaRaTocmathoy oL ARy Rer BRak kst o7 vei ght

of 1000- 150Qhe oB@rothis péﬂnmbéﬁﬁttz@ﬁﬁh irfa fdriiich bﬁwg@B for exanple,

the acetic aci sters, mxed C3-C8 fatty acid esters and xo acid

di ester of peﬂﬁwmnbﬁsaah%@ﬂthemwmej at a pain of pnsetuRlien ¥ty

PCTNS99/ 07724 fp0thBRExiAk Us é’?ea%f@hh?‘ithod rdﬁé’rF l'(xf o
conprises the esters of car I Cc acl e.g., phthalic CI , succinic

aci d, al2yl irsandiodrneo position; reactlon of the polymer with the functionalizing
compound by free radical addition using a free radical catalyst;
copolymerization of the polymer with the fur'\ctionalizing compound, (e.g.,
maleic anhydride), with or without low molecular weight olefins via free
radical initiation; reaction with a thiocarboxylic acid derivative; and reaction
25  of the polymer by air oxidation methods, epoxidation, chloroamination, or
ozonolysis.

The functionalized oil-soluble polymeric hydrocarbon backbone is
then further derivatized with a nucleophilic reactant such as an amine,
amino-alcohol, alcohol, metal compound or mixture thereof to form a

30  corresponding derivative. Useful amine compounds for derivatizing
functionalized polymers comprise at least one amine and can comprise

one or more additional amine or other reactive or polar groups. These
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" acids and al kenyl succinic acids, malefic acid, azetaic acid, Sa é 2ﬁz
sebasic acid, fumaric acid, adipic acid, I|noIe|c acid dimer, 0 Cld
_al kyl mal oni ¢ aci ds, al kenyl mal onic acids) with a variety of al cohols
(e.g., butyl alcohol, hexyl alcohol, dodecyl alcohol, 2-ethylf~exyl

al cohol, ethylene glycol, diethytene glycol nonoether, propylene glycol).
Speci fic exanples of these esters incluee di butyl adipate, di(2-ethyl hexyl)
sebacat e, xyl fumarate, dioctyl sebacate, dilsoocty
disodecyl“géegé?g di octyl ~o phthal ate, didecyl phthalatebcgﬁgkgggg

bacat h I
cotor f o rieliiss ey e Rticealtyf Shihep br hidy e bediahitaf FarogBfbyl "0, 0P
tetraet hylalmmegllm\(bilcmme hydmcalby!sgroﬁpﬁmmqéﬁettmngrmp&leog bBgdroxy useful as
synthetic oils EO i ncl ude t hose s _C~2 m)gciﬁar boxylic

aci ds and 9oups rBUP§fCﬁ""9ﬁ$PE"§LR! "ea% WMHP?B’%‘I’%@P
trinethyl Oyﬁlmwla%ﬁﬂééfﬁ[ Ainirid é&hbodh@@ﬂ{cﬁﬁié/HUan thfiiwammes

tripentaer | i con- based I s such as the polyal K , pol yaryl -
pol yakoxy- egopolualkylsmmﬂmlvwa&ytﬁnespdmmea @faab@u(tﬂltg rrprl se anot her

et rai sopr apfenishly 21B40EL, 3 10207 0k calihi atoi 4 abBA{ £/ 72, <111 cate

:1 etra- S, 4- nmdv)elnféhtlgtsmlmegyld)pseferauyatoteehnmgﬁp atemlshutﬂyé miecuylé.) si | ircat e,
-(4- t t

ol v 1t ny Mitwies cf BTTioR LARBOUHs ek gdiiartageoyaly be st muchiasdnpeR | ude

liquid est Efegaﬁéadt E,hfé‘déheﬁ '8¢ afk§idnd dlhaﬂdé‘ﬁitﬂ%nﬁrﬁoﬁnag ﬂf%féﬁ?d’éﬁﬁh{és phosphat e,

trioctyl di et hyl ester of decyl phosphonic acid) and pol yneric.
t et r ahyar oawdrp@atmaawatﬁé@mmes.u incledingd er@y étz-dammmbaoam Be used in the

directy tABMRORRPETET Ay RBbRhe: JotRlAn iR Rierie: HeRtheier cat i on
treatment. aEmres:isucamrmémMea\eSthahm@ltkne@hte’tieﬁt@damun@qé{meﬂwrywner etorting
operations, a petroleumoil obtained directly fromdistillation or ester

oi | obtai neenfanv%tw qulmfpaweagmnqs BUgh 3% | Frerepyiengdianingl andt hout
further trgg{.‘n@g slmgﬁ, 9 ~~P 2002 z WD 99/y999 PGI/ US99/ 07794 an
unr efi ned ol |ne s are S|mlar to the unrefined oils except they
have been furt hOtherusefutamime compoundsircipde: dlicyalid diamdnespsudtoas npr ove one

or nore pr pe | es. ur catl n techni ques, such as distillation)
sol vent ex ‘quB'H "Ewi‘?%) %&g}fg‘@ @x??g qmcy q'ic |trrcag§rbﬁorgnau58§ col ation are
s known tOsaméelmnhatdumsl M paicaldrly Usenaididrdofirhinedse @l ai ned by
processes simlar to those used to obta| nrefined oils apzsl ied to refined

i

oi | s whi chPRkemidn-and eglated @midosamingsas diselosedin WS 4867i2dd oils are al so
ot (SR T AT AP RS20 MR8 BRbReT 0101 onal Y B oeeseed
OTHER ADDI Tris(tydpovh@iEK ) snite mathamt(é'dl-lﬁdﬂbae deadribed inndS 4802,708es may be
| ncor por at Qdi 1i3r,‘B§§;1 %,1 16,876; and UK 989,409. Dendrimers, star-like amines, and

comb-structure amines may also be used. Sfmilarly, one may use the

condensed amines disclosed in US 5,053,152. The functionalized polymer

is reacted with the amine compound according to conventional techniques

25  as described in EP-A 208,560; US 4,234,435 and US 5,229,022 .

The functionalized oil-soluble polymeric hydrocarbon backbones

also may be derivatized with hydroxy compounds such as monohydric and
polyhydric alcohols or with aromatic compounds such as phenols and
naphthols. Polyhydric alcohols are preferred, e.g., alkylene glycols in

30  which the alkylene radical contains from 2 to 8 carbon atoms. Other useful
polyhydric alcohols include glycerol, mono-oleate of glycerol, monostearate
of glycerol, monomethy! ether of glycerol, pentaerythritol, dipentaerythritol,
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" conposites of the invention to enable themto nmeet particular requirenents.
Exanpl es of additives which may be included in the is Iubricatip@ @dp 2002
L. . L. . o

.conmpositions are netal rust inhibitors, viscosity index inprovers,
corrosion inhibitors) other oxidation inhibitors, friction nodifiers, other
di spersants, anti-foam ng agents, anti-wear agents) pour point depressants,
and rust inhibitors. Sone are discussed in further detail below 2a

Di hydroc ?b /ssbioh hi ophosphate netal salts are frequently quﬁl,Ugggm;d wear
and anti oxidant agents. The netal may be an alkali or alkaline earth netal)

or al um nu dsbﬁ:ggrestthgreo'ﬁnké él'ludl]%“ ca i Ollf@bﬁlﬁ%'nvgaﬂ‘bﬂpper The zinc

salts are nmonl'y use I'n anmounts of 0.1 to 10,
pref er abl yu:ﬁhaftumecﬂaluomrs sbebes allpbaicohel, tinnamylvaloghol, psopdrgylhe | ubri cati ng

oi |l conpositio na b re red-in cC ance with kn t echni ques
by first f@Fﬂﬁ‘&g 9%“9’6#/ lﬁm ﬂﬁﬂ@%’p%ﬂ"é}ﬁﬁ'&ya ﬁ?ﬁ%; usual |y by
reaction ﬁlceﬁﬁs%taﬂﬂé%fﬂéidm@asﬁfesé‘ nt‘éﬂdoh'i hé'tlihélhen neutralizing
t he forned a zinc conmpound or exanpl e di thi 03_ hosphoric acid

Xlay be md&lchOIS@adt'mTlgdmgxfm%ém@ie .3be pwmwerm@xy@wnaar hgycohol s. )
ter”a“"$ eé%élﬁéﬂﬁ 8'vg elhir4ieBh EJAI%ngg%@gd géo%?:y a‘ﬂ@yl&fee c%‘?s‘ﬁhere the

hydr ocar by ne are en hara er and the
hydr ocar by\bvh@hdbealkykenEhadm:ahemmamsefrcﬁﬁ 1 to08 &arbon a001. \Whededtep099 —

PGINS99/ 07794 t I h t ke .th
basic or n@ﬁ??%lg" i %E,dbﬁaf%seﬁaﬁgﬁé@cﬁt@aom@g?étﬁf;&é;BcnfaﬂyOX. gg)s/ and
car bonat esedtedfiéd g@édimeeeersabé Weh Y ;%’rﬂgll ESERRES b fyh?ﬁﬁé hicegslsf requent |y

contain an excess of zinc ue to use an excess o e basic zinc

conpouna i or pienals, neut%éersimirmfreeamhoh orphensaliethydraxy! tadicalsii hydr ocar byl
dithiophos hat es | | ubl e sal of dihydro sphoric
61 s and BAPeR et FayBE eRdtel It REYUTALIBA MUHARRDSPIOT L
wherein R mngltrﬁedn@yeb@nbtye i @93 881M2X erent hydrocarbyl radicals
containing from1l to 18) pref erabl 2 to 12, carbon atons and i ncl udi ng

radi cal s such a@nam@fprreamempfdepwsarmjpalv(a}mt)a alefia) dispgrants.
cye) oal | Pghy ate freféidbfdrinioliad id (14 Aub¥id 8L BohEMiAS dBrigathe O OuPS are

al kyl groups hus s may, for exanple,
be et hy$, pelytaiplya-plefipy dqspérsantsbhm;ihg a| ndmbgn average mnlgtylanweight n- hexyl ,

LLP;T%LenyP t%ﬁ&ﬁ@%:@él fj@ﬁq Wbofbf%g%%bhe’%{@rﬁ?henlyln order to

obtain oil Rférénaw aBout 5000 taqotomaloreun&pht aeragehadledtilaftelghtef R and R)
ra

in the dit |ophosahor| c acid w | ene be about 5 or greater. The zinc

di hydr ocar Bhoutf.P80 &spﬁ@»@@ﬁap@fer@hm amtaf&;e t0AP:000and mereli al kyl
di thi ophos %Fa% ?@rté 90, dO@h'@hé Bﬁﬁvé’ﬁleﬁfgxrnb% g ;[;@rguce t he tendency
0| S o dete dative de

of m neral rrorate in Service erioration can be
evi denced moléulad weiglkt lsrgel permeditiorcehromatagrapbly(GAG), whpbsi t s on the nmet al

Pi ndor od pRAPSANATRERER dndaPilr ieiet usio i RiioRdise Wi Wost or s
havi ng prefraualdly, Kikidrl Zid D. B. Bly; *“ModePr Size Exclusion Liquid
Chromatography”, John Wiley and Sons, New York, 1979). Another useful
method, particularly for lower molecular weight polymers, is vapor pressure
25 osmometry (see, e.g., ASTM D3592).
In a preferred embodiment the poly(alpha olefin) dispersant is

derived from an ethylene/butene alpha-olefin polymer having a number
average molecutar weight of about 4,000 to 15000 or a weight average
molecular weight of about 8,000 to 40,000.

30 Another preferred group of ashless dispersants are those derived
from polyisobutylene substituted with succinic anhydride groups and

reacted with polyethylene amines, e.g. tetraethylene pentamine,
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- WD 99/57999 PC 1' NS99/ 07794 C~2 al kyl side chains, calcium nonyl pheno

sul phide, oil soluble phenates and sul furized phenates, phos@ﬂo@u?f&mﬂzed
~or sulfurized hydrocarbons) phosphorous esters) netal thiocarbamates) oi
sol ubl e copper conpounds as described in US 4,867,890, and

nmol ybdenum cont ai ni ng conpounds. Aromatic am nes having at |east two
aromatic groups attached directly to the nitrogen constitute another class

of conpouw %g;, is frequently used for antioxidancy. Wi IP?.II,‘;%; /511794
S 0

materials may be used in small anounts) preferred enbodi nen

present in f ly used in
only small \f’gﬁ%&&ﬁ@?ﬁ?ee‘f?’%@%@%@%ﬁ a}ismsmr%@ma%&éﬁ'ﬁéﬁmgavm ded

al t o§et her amﬁ@nt&érythr&mlphndmomﬁn&tmnsﬂher@uIOneapamnulanpprefenyed rom anot her
conponent of the Sit.ion. | cal ol u ar .o ani nes having at

| éast two 'ﬁ%ﬁ&ﬂﬁ"%'ﬁé‘e ﬁ%‘?‘?’@b'ﬂ’?@mt‘(? LPolyis tM'ief‘Fogen contain
fromé6 to Jsﬁbgﬁmmnh §u@énﬁi&sanh];aﬁdér§ra@§saﬁaréé&téawmrmoaﬁyamytm '
aromatic groups. Conpounds having a total of | east three aromatic groups

i n whicli twomposindt £9. geotassythritel, (mkaaaolus:xsealls\dem enlyapingi eg. by an atom or

and o ar PoURRERERRe R & Of 2 Wyally e PoYBR P& 0T onai dored o T
LS 2pomminbonrion e deaoyiney s ey oawer Sl
anbst] t uosrboutPEneles erherEl (Yo aeimepiora, asegherarq%a;% acy!

acyl am no, Jg/g&@ﬂs«comnaﬁdmvewgﬁﬁe cORfbIREIRINGS A yPi | soluble

aromatic am avin | east two aronatic groupg attache directly to 2s

one amie raucclog:eantwodedvlﬂr(a)@r a@lwlkrsrlaneep@jmlr@ ¢.gutetvaetbylene i ngredi ent .

ng);?zggh? ;Hle\é '“Egghﬁﬁg%@mhg’g’?hfﬂ’%@ l&?‘?&"&#@)"gw& F’iﬂrret hacryl at es,

met hacryl ata@ipﬁmbmﬁi@f‘ﬁamﬂ@@g”ﬁdrﬂa@?'lmﬂoumt@l%ﬂfeﬁﬁﬁlamlmﬁ@tﬁéuél c acid 3o
and a vinyl conpound, interpol ners of styrene 'and acrylic esters, and

partially WQ?@QH& @Huc%ﬂpo?‘y 3.832.51Yr ene/ i soprene, styrene/ butadi ene,

ﬁgl I gsgt an;arzt [ a ﬁydr ﬁ%ﬁ@% %&%n@%d@@ﬁé@&&é&é@ﬁg' ?rs]gpr Zfle
Fr |hg£ i Iorrz: ;rggalsfa Bumbendvénagb molenulay nv;ad@md akbioiut 7080 do 26&@% i bl Iee\ém g P tS th
?r:at erial g aﬂrﬁ @X?&?Ppﬁgél%g%a#%ﬁglocﬁn%m Pf?bfgfﬁy 95?'{5‘312 5@& exanpl e,

gf yceryl norposd, ettbweight 8USragk rhelRguli AdigMAHALDLPaX000%0 Z0ighd, Wi t h di ol s,
for exanple, the butané diol ester of a dinerized unsaturated fatty acid;

oxazoi i ne cRiﬁf%%MM@bOHhao»QdeQﬁoa@%aaﬂ IyeresnsiarablyiabeutBndffitdes, * di ani nes
and al kyl @(P am nes, for exanple, ethoxylated tallow ~o am ne and

et hoxyl at ed ta (?OW ether anine. A viscosi ty index inprover disnersant

functi azes bot h akhesabdvecpalyisgbutyttne-degivatized disperaantandy sisertearged Exanpl es

o nes. 1 ord<e AFRHaAUTBNg 4K Frhe Ve thg R dSlE AT A B B ehon - or
dt car boxy!| la?ve?égéiMdlbdMMrCWelPhﬁstatfomm%%dM lﬁ%ﬁtiohuﬁm cormrlses a

chain of sufficient |en art viscosity index inprovi n? properties
to the Conrmng@butylﬁng@#bpgquteq a@hydnde may also be used as a pretrea ment

additive when the number average molecular weight is about 300 to 2500.

25 Another class of ashless dispersants comprises Mannich base
condensation products. Generally, these are prepared by condensing
about one mole of an alkyl-substituted mono- or polyhydroxy benzene with
about 1 to 2.5 moles of carbonyl compounds (e.g., formaldehyde and
paraformaldehyde) and about 0.5 to 2 moles polyalkylene polyamine as

30 disclosed, for example, in US 3,442,808. Such Mannich condensation
products may include a polymer product of a metallocene catalyzed

polymerization as a substituent on the benzene group or may be reacted
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viscosity index inprover dispersant nay be) for exanple, a polymer of a

to Cz4 unsaturated ester of vinyl alcohol or a C3 to Coo unsat QrhatSdP 2002

. monocar boxylic acid or a C4 to Coo di-carboxylic acid with an unsaturated
20 ni trogen-contai ning nononer having 4 to 20 carbon atons; a polyner of a
CZ to C20 olefin with an unsaturated C3 to C, 0o nono- or di-carboxylic acid
neutralized with an am ne, hydroxyam ne or an al cohol; or a polyner of

et hyl ene wblbbys®963 to C20 ol efin further reacted either bypgrmassorgda C4 to
C20 unsaturated nitrogen - containing nononer thereon or by grafting an 2s
unjsgt ur at ed:ita]gé dompbonc}l ber&ﬂamnygmnclbacﬂdbpﬂer_ sutsktituted onemsudairic car bloxylh i ?:

acid groups of .the. grafted ag an an pe r am ne or al cohol .
Exanpl es oP"HY@’ff{Iﬁr é’gﬁt‘@ams{ﬂ" %‘b@ltgﬁt%ﬁ‘é& ”ﬁh%gé‘?)éﬁpspersants may be
founda n Eur opegsafipéés fBAEGriicad aAB/dieridfAt BlefiRpdlynits basegpr essant s,
ot herwi se known as l'ube oil flow inprovers, 30 [ ower the m ninum

t enper at ur @nanolwmezsrsytnmmaﬁ dsing metallmn@rcataluswsgams et dengribedddi t i ves

are wel | known addi tives_which inprove the | ow

t enper a?ur&‘PPWf‘éYEbgg‘#e"?hﬁagﬁﬁ% are CB t© C-8 dial kyl 27 WD 99/52999 0
9 ~~> 200z PCTNIeIdispeidantionn ivd firiHeh postireadodycanatistywfs, and

pol yrret hacryi ates. Foam control can be provided by an antifoamant of the

pol ysi | oxasenyemional pestdraatmests sygh %Q)h@r alion, as QEBPS?(‘JY tHgYIn ¥ oxarie.  Some
of the abowdehss aRES @ef’@otswﬁ.sqeraem.@vg.&%ngonguga pltteating affacyl S _eff ects;

thus for exanpl'e, a sin additive na ersan - oXxidation
i nhibitor. n'ﬁmgeraq;ml’(alam dispenrshht wnb\arbcand cosgxbundisebectéd frometheel abor at ed

herein. When | ubri catt concent ai)e co ne or re.of . the,above
mont 1 orlga Sion PoRSStnd SRR RMdsE bpuot akled, BhfasaciBRAfH Betst Bt *hove of
in ~0 an argyren acm'elmmrﬁémbhﬁﬁtot;hevia@errdm\a%ohoonrémrrﬁ@prdpwtﬁﬁmfr ed

function. The anmbunt of the above nentioned additives, other than the
over based rhoren faf@ashdaele)of ke neyiated @H@ggaﬁpmﬁélt@mtg@mum) can range

from about e preferably
about 0.5 tagor%b: '\5/&0585% aﬁ?fg%ﬁ{ Fr%%% pre?era L %»@%e/@(émé .% The
concentr at eacyrayed)altrbgen lvem paoitioth. Usefulllyube |dqsnersm1t9 icbntain fromc&mmt ation
resultlng al brlc C 0Si whi ch na e oy from5 to
05" s 950, Go8tee i Y 4.6 GRsHE Y v “aTin baseaon 66 18BlwE R Bl ¢ b
concent r at Qpe bBeate8 FRYINKIREg&LLHMpBUKd Of'l'thBUrbﬁ alvhicH a‘ﬁbééﬁﬁbé ity théo
Representative effected anbunts of such tives, when used in crankcase

| ubri cants prad@ct|assi%wdrﬁed\bonmac:dmolvme@épnm@mmdHBDa)stttabewe\@si mass

percent aCttb\é'ﬁabﬂ% ﬁ% glgﬁersARHnI dé{E’X‘“ﬁ%,,‘,’{q.&%g gg Wr?e salts e.g., the

metaborate salt of the diimide. Boration is readily carried out by adding

20 from about 0.05 to 4, e.g., 1 to 3 wt. % (based on the weight of acyl
nitrogen compound) of a boron compound, preferably boric acid, usually as
a slurry, to the acyl! nitrogen compound and heating with stirring at from
135° to 190° C, e.g., 140°-170° C, for from 1 to 5 hours followed by
nitrogen stripping. Alternatively, the boron treatment can be carried out by

25  adding boric acid to a hot reaction mixture of the dicarboxylic acid material
and amine while removing water.

Also, boron may be provided separately, for example as a boron
ester or as a boron succinimide, made for example from a polyisobutylene
succinic anhydride, where the polymer has a molecular weight of from 450

30 to 700.

OIL-SOLUBLE METAL DETERGENT
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PreferredAshl ess Dispersant0.1 - 201 - 8Metal DetergentsO0.1 - 150.2 -
9Corrosion Inhibitor. 0 - 50 - 1.5Metal Di hydrocarbyl Dithi opfdsiRt éd21 -
60.1 - 4AntioxidantO - 50.01 - 2Pour Point Depressant0.0l1 - 50.01 - 1.5 2s
0 9 ~ ~P 2002 WD 99/52999 PCTNS99/ 07794 Antifoam ng AgentO0 - 50.001 -

0. 15Suppl enental Anti wear AgentsO -1.00 - O0.5Friction Mddifier0O - 50 -
1.5Viscosity Modifier0.01 - 100.25 - 3BasestockBal anceBal ance Al |l wei ght

percents W d herein (unless otherw se indicated) arepgraf@dogfrosictive
I ngr-edi enw % content of the additive) andlor upon the total weight of

ddi ti ve- pa f the Al.
Wel ght of each g coRtauify By agh oy defleifihts RACHSTEBIAAIL D T ¢
i nventi on i detergenis Mdheemremoﬁeldepesnsjandab anld heutrdlizessioraust 0 exanpl es,
whi ch Ny Limtat t b | | ystrat Ex le 1
o Bi'end colpbtem Seriby rldRd whpnane ot aritlekienthy i pe ™ °
concentr at eaemga\@géﬁemyfebﬁmﬁsa@a bblar fehd wmm IngSlWHréﬁﬂ\’tSblc #at er gent and

addi tives. |spersant was I’TB. € y functionali zi ng an et h y ene- but ene

copol ynes ( wﬁh\me polaehegd sampriginga mettar&acbtrqﬂarga@dqs Qrgam@mmunﬁ Koch

t
L?ggehﬁpe di@g gQ’@%P%%}ﬁ%%@W% e nur&%?a’r% g@‘é’?’@é?%ﬂﬁ% ar vvel ght
of the di spwhbhrﬂasalabesaamuhuaﬂwdeksyrllﬁéwasmdnaher heutrai dalts,rand r adi usT as
measured by th ue at ,60C, _was

appr oxi nat e’ @dyg'ﬁg'%h?\‘fﬁg t@ﬁé&%&%ggé &E&n sdHﬁYQPHT‘%%s‘L‘Sd R¥gnesi um

sul fonat e WARTMIDZBE)0H fASHA 0o Wi ﬁtﬁle% ifélide Hy@anitumesibes the smal |
angl e neutron scattering technique. ight ratio of the dispersant to

t he det @9 gemetalda@sg by reacting ar excess ofga mtelmomrw sueh amanoxideof t he

over based d t| |ent basis is
about 27wt O By iER Wi 4 dUBRR AR AFCAR ABkRE: THESRPALRE T "°0'S e
2002 WO 99/ 52&%95&1}[&@9@&!&1:6%%!@@ rieuhatséd aéergaﬁlés thesouterciey ernoft hi s
exanpl e included an antlfoanlaqent anti_-oxidants, a denuIS|f|er) zi nc

di hydr ocar bpimelat b3 ﬁhﬂ“chHPctThﬁ'nd%‘SEqult%P§thesPrEﬁﬁﬁbl e 2 Bl ending
Procedure T ﬂh@ﬁ”"ﬁ%bﬁ%&%@érﬁs RARTHEVES ?Ease ¢ (E @‘“e%f‘erpﬁﬁé ormed at

60C. In the dispersant |ast procedure, the over ent was m xed
wi t h t hes cotypinally abeutarRi) ta 458 ot mered in F~canple 1 and ~o allowed to mix

for about 1 hour n ded, and nd a further
hour. The bl end Rﬁ?ﬁ%@é?@%ﬁgﬁﬁetﬁgd %3% ﬂ eePé"S’FPgeﬁ c?xﬂdee %’end was
stored at GQQUBWO\&rWSLﬁMatébe@héﬁéte%dsﬂmrlz%ﬂcbﬁﬁ?fdte§Ontent which is an
i ndi cati on of phase separatjon. The sanme methods were used in the detergent

| ast procedtii@phosphgnates: salieylatesangi raptitbanatesandiother olsqiubleni t h t he
concent r at e gl ialedof et OpArtieRBnY e alkaftdr ANEMnRYdrhmERIL g -

20 sodium, potassium, lithium, calcium, and magnesium. The most commonly
used metals are calcium and magnesium, which may both be present in
detergents used in a lubricant, and mixtures' of calcium and/or magnesium
with sodium. Particularly convenient metal detergents are overbased
calcium sulfonates, calcium phenates and sulfurized phenates and

25  salicylates having a TBN of about 150 to 450. In the practice of the
present invention, combinations of surfactants, e.g., sulfonates and
phenates, and combination of overbased and neutral detergents may also
be used.

Sulfonates may be prepared from sulfonic acids which are typically

30 obtained by the sulfonation of alkyl substituted aromatic hydrocarbons
such as those obtained from the fractionation of petroleum or by the

alkylation of aromatic hydrocarbons. Examples included those obtained by

20



“In addition to the above procedures, the detergent was optionally m xed
with a pretreatment additives for 8 hours at 95C before being rﬂéeﬂﬁ%lﬂﬂz
~the blend. The pretreatnent additive was a pol y{i sobutyl ene) succinic 20
anhydri de having a nunber average nol ecul ar wei ght of approxi mately 2300.
The pretreatnent additive was bl ended at 10 wt. % based on the total weight
of the detergent. The blending results for the concentrates are shown in
Tabl e 1 bglowéis2e8d Tabl e 1 Bl endi ng procedur ePretreat nent Bl eCRAISIDTIHN . %
sedi nents (8additive(Wi ssenberg)weeks at 60C) Di spersant | ast NoBl endabl e)

(Nol. 790/ sgirylatrigbénzene fohuend, ayleries Raphitaldre, dipiehyPbwelrtendgerg) 30
WD 991 52999 0,9 ~~P 2002 P?T/ S99/ 0779 Deterﬂgnt %Noglgﬁgd bl e (No

Wi ssenber gJenvetyes chig enerhigfotolueRg angd r8 8i&gfcont r ol
conventi o i : i at ent (Lar geNo.
(con "ﬁ%wgglgg@g) Mn@&%ﬁﬂﬁ%&kéﬁ&@bﬁh%ﬁ@ﬁﬁw (Larg

4, 938, 880) Wi ss¢€ he results in Table 1 showt en the
convent i onaalkylatingragenss having (frone apouhd tolimgrertban7Ogatbor atom@nThar e i xed

ey AR A1l oDl b oy SR CERCERMCH T P SR 1 o
tsu?pr-:.:ﬁﬁzgfgta?:abtﬁgﬁgect ed[ﬁhgat?r?g?dmgﬁa{%? gtei{dléé; g?rﬁ‘k?lseblr 2?\3eésl ast,

the anount $4bstiided aramatia molaty greatly reduced. Furthernore) the results
al so show that i g Uﬁlecgulf?ﬁg{ewtaﬁkélﬁl é@f&ﬂ'ﬁ@gc@‘é rﬂé‘;ﬁﬁéeat' ng the
c_anhy e.

detergent with to pol yisobutylene succin dri erefore, due to the
procedur e ofheutradized aitbraxidest hpdroxidesi alkozidespsaibionates) cacbeatylateh nol ecul ar

B i v poe g PyaRE PHBE ARG, Bofeuel B sthord BRE Al o “Thvent i on

and is not amauRtstThétaeBorpolndris citenltedvaRd reghie th e absirsd TBNAsH i ned by
the following clains with equivalents of the clains to be included therein.

31 0 g ~-thefom@bpragust but typicalrangesiiam gbephi P8¢0 280 tS4gi nous additi ve
=, PeTHST P O TP J " .
Wherein oa (MEEREIT P Gast 135 dt 6y dtihir QbichiciletGaf ficifted®C: °20 1 °B°1 5700

nm an over basedVeti saltsieft phanoid andsdifukzext pherols ave prepared bgoncentrat e
additive; said grocgss cor‘rBri Si nrg tEe st eBs of : . addi ng said at | east one
¢ta ¥

ot her cdhcefRactipR WA AN FRALORGIFIE EPMpPURY;SYCR RS HURYEC PEt al det er gent or

sai d ashl espydtbgingardteutral SPbErEhse@® Blodlicts hiay K8 BbfitdERdmetigds s addi ng
to said blend either said overbased detergent or said ashless di spersant
whi ch was nwellkaewa in thetait  Prifenized phenals ay be prepated dvtreaetinga of sai d

ashl ess dis o ' f ' ’ ..1) the sum of
sai d ashl esgﬁ i@F%tps%ﬁfﬁ?égagﬁg@sgﬂﬁgﬁg&i&@gggﬁg%ﬂghéaﬁjhaﬁ?o n|1ve i ngredi ent
basis is absmﬂd%&glllfor gfbnaha%é)esaqifurm!ialtdaew Mrgiopm?t%v&bkgmﬁ_ﬂ
concentrate, an endi ng .t enperature i s aphout t 0~ . 2. rocess
of ol i R 1 BRGHEI,MORNSSchl COBRALNGRAN G S R PIRED e ige e | <

sel ected frgpghing WnealRingiRlgaki ng of 1 corrosion inhibitors, netal
di hydrocar byi dithi ophosphatés, antioxi dant.s, antiwear agents, friction

nmodi fiers, a | owl badetaigentanaybave adqarticlgstiameterising i thexangss of t han 50, and
mxtures t hgﬁgﬁ)tf4 to 40 nm, preferably about 4 to 30 nm and more preferably about 6
to 20 nm. The overbased metal dispersant diameter size can be measured
25 using the small angle neutron scattering technique as described in |.
Markovic, R.H. Ottewill, D.J Cebula, 1. Field and J.F. Marsh, “Small angle
neutron scattering studies on non-aqueous dispersions of calcium
carbonate”, Colloid & Polymer Science, 262:648-656 (1984).

30 OIL OF LUBRICATING VISCOSITY
The oil of lubricating viscosity, useful for making concentrates of the

invention or for making lubricating oil compositions therefrom, may be
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" 30 3. The process of claim2 wherein when said at | east one ot h&r addi tive
I's zinc di hydrocarbyi dithiophosphate) and the tenperature is a Sutsi802802

~ 85C. 32 0 g ~~~ 2002 4. The process of claim2 wherein said ashl ess

di spersant is blended with said at | east one concentrate additive before

bl ending with said overbased netal detergent. 5 5. The process of claim4

wher ei n sai d di spersant has a hydrodynam c radi us of about 10 to 40 nm 6.

The procegdoskagbai m 4 wherein said di spersant has a hydr opgrvaseeorhaa r adi us

of about 15 to 40 nm 7. The process of claim4 wherein said overbased

met al  det ersgpited iBnPnatuAilRegetable 2BRIMtalbrirRingFal)dhd byrfth8tic The process of

claim4 wherein said overbased netal detergertt I's pre-treated, prior to

i nt raduct i dubricating @ilsaaddnixtyres thareof. Iinnay tangetin viscostyfrom. lightrel ative to

sai d overba e o Qf retr men itV . d fromthe
gr oup consiiﬁqﬂﬂge Wegggé”sytgrge%ggéﬁqf%?lbgeodfsﬁﬁsas&%ﬁ@u@%é? ashl ess )
di spersant d‘iiﬁé'rmQ}.lbtiod'tiﬂgellsmmormhw‘@ﬂ,raﬂdﬁé&?edﬂwlcﬂesémﬂ. wei ght of 500 to
fi 000 and a_pol éﬁl sobut yl e&e]%f succi ni ¢ anhydri de ,;\\nﬁ%h a géﬂber nol ecul ar

wei ght &f 4prnargiy,be vissosittef the qisanges from 2 sestisiokeetn3dai d pretreat ment
additive i i | a6pled 9 i . The process of
claim4 vmz:regln%@s(gig'd ashﬁggtgy%ﬁiggksggﬁg ZIﬁSé‘%r(f)H%%, ?ﬁg?%og:d of unborated and
has a hydr odynaaiurahgilsiinchidelanimal ods and ve@etable diie (gocastor,dardc| ai™ 4

wher ei n sai 3l Ig.an_al kal i, or. alkalin Al | salt of
sul f onat es ,O?Q) H‘i‘#@tpggr%‘eg‘[ﬁﬁ gﬂ% PQ@ &‘Vg‘é’ rehBeg, S.,O.l\@'}gfﬁaéﬁi Rggég.f}re’é‘?é@

t hi ophosphghinkes lutsriatiny lois ©f theparaifiia! feptRénietdh mixed papafikic .
carboxyl ates or m xtures_thereof. 12. The process of claim4 wherein the
anount §f J@pghenic pest Qjlsofdebreatingatizcasityiderived fromypealiorghaleraresao we . %

based on thg.d gt&rl U@%&Bﬁs of the concentrate. 13. A lubricating oil
conposition prepared by admi xi ng said concentrate prepared by the process

of claim4 w th Syniiatedtibdtating dilstincladeihygrotasbos oily and daloA process for
preparing an,ol.eagi pous additi.ve concentrate conpri.sing:. a dilpent oil; a
bor at ed or WBBWZ&BV%BW rfé!'—sg%*cﬁ\?a‘:tﬁ’@w‘eé'%ﬁa@é‘g inte Y@ﬁ?ﬁe‘gel ected from
the group méﬁﬂsscel.glgp@%atg]gme%( b§9\l?v#5 (I)egﬂf%pgé Sidbutyfdeng a nunber

aver age nol ecul ar vvelgg about t , 000 or a wei ght average

nol ecul dr \@SiPgivmers. efjelinated polybutyieaes.quuy(1amexenegh el eteneshf i n)
di t ' ' f about 3000 to 20, 000
or *h vy ghtP O RSbcBnBeli By BURLERE (o PatBbBE sy 57 000: °

tetradecylbenzenes, dinonylbenzenes, di(2-ethylhexyl)benzenes);

polyphenyls (e.g., biphenyls, terphenyls, alkylated polyphenols); and
alkylated diphenyl ethers and alkylated diphenyl sulfides and the
20 derivatives; analogs and homologs thereof.

Alkylene oxide polymers and interpolymers and derivatives thereof
where the terminal hydroxyl groups have béen modified by esterification,
etherification, etc., constitute another class of known synthetic lubricating
oils. These are exemplified by polyoxyalkylene polymers prepared by

25  polymerization of ethylene oxide or propylene oxide, the alkyl and aryl
ethers of these polyoxyalkylene polymers (e.g., methylpolyisopropylene
glycol ether having an average molecular weight of 1000, dipheny! ether of
poly-ethylene glycol having a molecular weight of 500-1000, diethyl ether
of polypropylene glycol having a molecular weight of 1000-1500); and

30  mono- and polycarboxylic esters thereof, for example, the acetic acid
esters, mixed C3-Cg fatty acid esters and C4; Oxo acid diester of
tetraethylene glycol.
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" an overbased netal detergent; and at |east one other concentrat® Gddf 280;
sai d process conprising the steps of: adding said at | east one ot her
~additive with either of said overbased detergent or said ashless di spersant
to forma blend; and adding to said blend either said overbased detergent
yr said ashl ess dispersant which was not added in the prior step; 3a 0 ¢
~~,p 2002 wherein the weight ratio of said ashless dispersant to said

over baseoB¥59%%et ergent is about 1:1 to 8:1, the sum of RG/HSBMss

di spersant and said overbased netal detergent on an active ingredi ent basses

is about 25 to Adothersyiiablesiagsoef synthatia lHpriogtingeilsromprisgsdb@cent rate, and

t he bl endi p ESifee claim 14
wher ei n salgg etr?@éiggwxﬂéeéc@ggggn% at{.'ghcg@lgt ?@/‘g’“?'gggﬁa??‘? ve se lcect ed from
t he group acidsiand alkemyfl succinicoagids) maleidacidy azelaistazid, dubgricanidir by |

di t hi ophos tes, | oxi.dant,s, ,antiwear ents, fricti nodifiers,

Vi scos!oty %56 ?'F@F@hﬁ“?%\/aﬁgsédmﬂéﬁ {;&cﬁg %&Q%nmf’?e.{v? AGda TBN | ess
than 505 anfkyith#loHicescids) ikl mEfonid Rida) Withss variety lohalBohbis\BSY i N when
said at |east one other additive is zinc dihydrocarbyl dithi ophosphate, and

(he t erver el oot g eorer Z-<thihgxyileancbretayienen 1 °
ber or e bi odieah gt WyEe Aokt Btkilent alledf, Seedfy BRhARE 7' v

process of lottr&?wésienshmlad?dﬂwtyl wmeadmmwlbéxyh))seﬁasaw ﬂﬁnihelstws a nunber
aver age nol ecu t .0 0 to 10, 000 or t average

mol ecul ar FRPFA e0¥\egt8P Is Begypﬂyla%g'WSEﬂs%ze@teéﬂ%% 17 wherein
sai d pqpy( %hmhaate.l deb@l pﬂ'ltﬁﬂafé %lcbﬁyl debhyae, fHeOzletyIR gV HiesRr Bpt ene

al pha-olefin Wherein said di'spersant has a numbér average

mol ecul ar D@Iﬂ agid dﬁb@htaﬂﬂ’ tbe@ompl%ee@@ fermed by regatingwseagelerdl ecul ar

wherei n 1 heeBrapEL it o mies of idrastiveng Sfrekand R MERt24 ¢ 20 om
21. The pr etighexznold acid) 17 wher e| n said overbased netal detergent is '
pre-treated, prior to introduction to the. blend ng?process with about 1 to

50 wt. % rel ati FSters usgfu aé\ﬁé/f‘ﬁ%@cp'ﬁél%ﬁ ingdyds magle omrCea toeat nent
addi tivg Sfég %,@s A5 AR &gyélh ngug& éiﬁ%e(rgu)éﬁ@sr}?eo%‘éﬁty‘fat i zed

poly(lsobuty |spersan aver age nol'ecul ar

wei ght of @Iyl:ol dnmeﬁﬁ/(lblammeppemaesyjbutoylcbper)taemﬂmntnl andinhydride with a
nol ecul ar V\m%g &h 380 to 2fi00. 22. The process of claim?21 wherein said
pretreat meRtP W rs a pol y(isobutyl ene) succinic anhydride with a

nol ecul ar wei ghtsmu‘on%&erdmu&%ch?éfst lpalayles;ﬁolyérylcl;adlyakb%ywaer ein said

di spersant i s borated and_has a_hydrodynam c radius of 15 to 40 nm 24. The
process of RAANVPXysilgKae @magalwqﬁﬁ 8!‘3 aempriga another yseful glass obr  al kal i ne

earth gt algyaitic Kibritdntd 1RE P cifRiL8thy! SHES, ttRflsopropy! silicate,
tetra-(2-ethylhexyl)silicate, tetra-(4-methyl-2-ethylhexyl)silicate, tetra-(p-tert-

D

butyl-phenyl)siiicate, hexa—(4-methy|-2-pent6xy)disiloxane‘
poly(methyl)siloxanes and poly(methylphenyl)siloxanes. Other synthetic
lubricating oils include liquid esters of phosphorus-containing acids (e.g.,
25  tricresyl phosphate, trioctyl phosphate, diethyl ester of decylphosphonic
acid) and polymeric tetrahydrofurans.
Unreﬁnedl, refined and rerefined oils can be used in the lubricants of
the present invention. Unrefined oils are those obtained directly from a
natural or synthetic source without further purification treatment. For
30 example, a shale oil obtained directly from retorting operations, a
petroleum oil obtained directly from distillation or ester oil obtained directly

from an esterification process and used without further treatment would be
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" phenates, thiophosphonates, salicylates) napthenates or other (b8l SERI 2002 e
carboxylates 25. A lubricating oil conposition pre"oared by adm xi ng said
concentrate prepared by the process of claim1l7 with a basestock of

" lubricating viscosity. t 36 .A A95Y. Ay. Al % An. A@. Al . Aa2. AS. Al Y. A5SI| . A

Y. Al . A(l. A@Y. ASY. AS@. AyUE. A. AY. A Al l . Ay. Al. A3. A A5. A3. A& A& A

n. A Af E. AnF. A A - aw#l 4~yt nhb] X] ca] cal] cal] cal] ca] c

a] ca] ca] cevpomisepca] ca] ca] ca] caU] ca] ca] ca] ca] calca U c”a PCT/US99/07794
UgcnaUl call cal]cTa]c aUjca]cTalUc ad' m

(Z1w=QA~yt ofie uprgfioe oil] Refinerwilsarp simiarupdhe catefined oils) except they
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5oty 3 S iy s 1 71 1

2] ol cal 2a) bepkafne siFecmpdoH He bRk ARG, wiscppiny ingex
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The preferred zinc dihydrocarbyl dithiophosphates are oil soluble
salts of dihydrocarbyl dithiophosphoric acids and may be represented by -
the following formula:

S
RO
N
P—S| Zn
/

o | RO

42

wherein R and R' may be the same or different hydrocarbyl radicals
containing from 1 to 18, preferably 2 to 12, carbon atoms and including
radicals such as alkyl, alkenyi, aryl, arylalkyl, alkaryl and cycloaliphatic

15 radicals. Particularly preferred as R and R’ groups are alkyi groups of 2 to
8 carbon atoms. Thus, the radicals may, for example, be ethyl, n-propyl|, i-
propyl, n-butyl, i-butyl, sec-butyl, amyl, n-hexyl, I-hexyl, n-octyl, decyl,
dodecyl, octadecyl, 2-ethylhexyl, phenyl, butyiphenyl, cyclohexyi,
methylcyclopentyl, propenyi, butenyl. In order to obtain oil solubility, the

20  total number of carbon atoms (i.e. R and R’) in the dithiophosphoric acid
will generally be about 5 or greater. The zinc dihydrocarbyl
dithiophosphate 'can therefore comprise zinc dialkyl dithiophosphates.

Oxidation inhibitors or antioxidants reduce the tendency of mineral

oils to deteriorate in service. Oxidative deterioration can be evidenced by

25  sludge in the lubricant, varnish-like deposits on the metal surfaces, and by
viscosity growth. Such oxidation inhibitors include hindered phenols,

alkaline earth metal salts of alkylphenolthioesters having preferably Cs to

25



10% & () - #MHHH#SCBP$SQBAE: / 100 10°:10% & ()- &910% & () 710% & () ¥4E
10% & ()-2 10% & ()- 110% & () - QBRS’ $| $z$(&&EXY:/ 10" & 10%l& ﬁ) 002
10% & ()- & 109& ()- "310% & ()- 310% & () - $1o%&() 10" &3' (N(()dE/
" 10 1s10% & ()-f 10% & ()-10% & ()- 109%E& () -

10% & ()-Y10% & ()-)**&* j**+dE:/ 10,1 1098& ()-f/ 10% & () -

-10% & ()-@@O0%n& @-,,)10%0& ()-s'- 10%& ()-+,1,_, ,a, b, p,,b@
10" I 1F! 10%&'96/529%89 109& () - 10\ 10\ PCT/US99/07794
10\ <s10% & ()-,810% & ()-Y7 10% & () - -$.v..aBb@

10" | S3109%&’ G )p-alfybsideahaing, @ammu phm%&'s@;phidd,bﬁl%ﬁh(b)e phédtes )

0% ??08?&'5*8%@@%&%%&65 1 %@ fiegs oy SulturtgorhidfossBang (-
L810% () priabolous e%zdraza\wmamea@araate%la%&omaaaaw&omm@aaw O/

10%' ()- - 10%& 109&' ,8 VA44444444Db
10° 1" Ylo%-l@S(desﬁIlbWI&'\ US 4567890, @nd mgtybggnum-contammg compounds.

10<s10% () - - 10%okmatic MBS haligit 168st thd&rdrkatle) groligd Sitheried 074 & () -
directly to the nitrogen constitute another class of compounds that is
frequently used for antioxidancy. While these materials may be used in -
small amounts, preferred embodiments of the present invention are free of
these compounds. They are preferably used in only small amounts, i.e.,

10 upto 0.4 wt %, or more preferably avoided altogether other than such
amount as may result as an impurity from another component of the
composition. ‘

Typical oil soluble aromatic amines having at least two aromatic
groups attached directly to one amine nitrogen contain from 6 to 16 carbon

15 atoms. The amines may contain more than two aromatic groups.
Compounds having a total of at least three aromatic groups in which two
aromatic groups are finked by a covalent bond or by an atom or group
(e.g., an oxygen or sulphur atom, or a -CO-, -SO;- or alkylene group) and
two are directly attached to one amine nitrogen also considered aromatic

20 amines having at least two aromatic groups attached directly to the
nitrogen. The aromatic rings are typically substituted by one or more
substituents selected from alkyl, cycloalkyl,'alkoxy, aryloxy, acyl,
acylamino, hydroxy, and nitro groups. The amount of any such oil soluble
aromatic amines having at least two aromatic groups attached directly to

25 one amine nitrogen should preferably not exceed 0.4 wt % active
ingredient.

Representative examples of suitable viscosity modifiers are

polyisobutylene, copolymers of ethylene and propylene, polymethacrylates,

methacrylate copolymers, copolymers of an unsaturated dicarboxylic acid
30 and a vinyl compound, interpolymers of styrene and acrylic esters, and

partially hydrogenated copolymers of styrene/ isoprene, styrene/butadiene,

26
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A viscosity index improver dispersant functions both as a viscosity

index improver and as a dispersant. Examples of viscosity index improver
dispersants include reaction products of amines, for example polyamines,
with a hydrocarbyl-substituted mono -or dicarboxylic acid in which the

15 hydrocarbyl substituent comprises a chain of sufficient length to impart
viscosity index improving properties to the compounds. In general, the
viscosity index improver dispersant may be, for example, a polymer of a C,4
to Cz4 unsaturated ester of vinyl alcohol or a C3 to Cyo unsaturated mono-
carboxylic acid or a C4 to Cy¢ di-carboxylic acid with an unsaturated

20  nitrogen-containing monomer having 4 to 20 carbon atoms; a polymer of a
C, to C2o olefin with an unsaturated C; to C1, mono- or di-carboxylic acid
neutralized with an amine, hydroxyamine or an alcohol; or a polymer of
ethylene with a Cj to Cy olefin further reacted either by grafting a C4 to C2o
unsaturated nitrogen - containing monomer thereon or by grafting an

25 unsaturated acid onto the polymer backbone and then reacting carboxylic
acid groups of the grafted acid with an amine, hydroxy amine or alcohol.

Examples of dispersants and viscosity index improver dispersants
may be found in European Patent Specification No. 24146 B.
Pour point depressants, otherwise known as lube oil flow improvers,

30 lower the minimum temperature at which the fluid will flow or can be
poured. Such additives are well known. Typical of those additives which
improve the low temperature fluidity of the fluid are Cg to Cyg dialkyl
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When lubricating concentrate contain one or more of the above-
mentioned additives, each additive is typically biended into the base oil in
10 an amount, which enables the additive to provide its desired function.
The amount of the above mentioned additives, other than the
overbased metal detergent, ashiess dispersant and diluent oil, can range
from about 0.1 to 50 wt.%, preferably about 0.2 tc; 40 wt.%, more
preferably about 0.5 to 30 wt. % and even more preferably about 1 to 20
15 wt%.
The concentrate may be further added to a lubricating oil in
concentration resuiting in a final iubricating oil composition which may
employ from 5 to 25 mass %, preferably 5 to 18 mass %, typically 10 to 15
mass % of the concentrate, the remainder being oil of lubricating viscosity.
20 Representative effected amounts of such additives, when used in
crankcase lubricants, are listed below. All the values listed are stated as

mass percent active ingredient.

ADDITIVE MASS % MASS %
(Broad) (Preferred)
Ashless Dispersant 0.1-20 1-8
Metal Detergents 0.1-15 0.2-9
Corrosion Inhibitor . 0-5 0-1.5
Metal Dihydrocarbyl Dithiophosphate 0.1-6 0.1-4
Antioxidant 0-5 0.01-2
Pour Point Depressant 0.01-5 0.01-1.5
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All weig %t peg'gents expressed herein (unless otherwise indicated)
are based on active ingredient (A.l.) content of the additive, and/or upon
the total weight of any additive-package, or formulation which will be the

sum of the A.l. weight of each additive plus the weight of total oil or diluent.

This invention is explained below in further detail with references to
examples, which are not by way of limitation, but by way of illustration.

Example 1
Blend components

In the following example, oleaginous additive concentrates were
made by blending the following dispersant, detergent and additives. A
dispersant was made by functionalizing an ethylene-butene copolymer (46
wt. % ethylene) with a carbonyl group introduced by Koch reaction,
derivatized with polyamine and borated according to the procedure
described in WO-A-94/13709. The number average molecular weight of
the dispersant was approximately 6000 and the hydrodynamic radius, as
measured by the dynamic light scattering technique at 60°C, was
approximately 30 to 40 nm. A overbased detergent containing
magnesium sulfonate with a TBN of 400 and a diameter of 102 nm as
measured the small angle neutron scattering technique. The weight
ratio of the dispersant to the detergent was 3:1 on an active ingredient
basis and the sum of the overbased detergent and ashless dispersant on

an active ingredient basis is about 27 wt. % based on the total weight of
the concentrate.

29



| 109%& () - |

1109 ()-!6S-
~ 10Y: 10%& () -
10YF" S10%&

109& () - YoD.9%M896) - FAEDC 10Y6109& () -1 4109& () - 2@L0%& () - YPCT/US99/07794

31Z109%& () -
10:  10%! () -
,y! 109 ()

t 1098 ()-1F10%&' ()- S 10%&' ()-1y109%& ()-zxL[aB7/ 10Y3

109 ()-f, 109 ()-1,)10% ()-S 10%& ()- I L! 10%&{(9 -IEPz Q607
9109& ()-f7! 109& ()-5mLO%& ()- F4L109%& ()-210%& ()- ( 4B] bC

()-1"109& ()-109%& ()-3%@L0%& ()- 10 10 10<10%& ()-]-tdEbC 10Y3
S109&' () -1 10%&' ()- YY10%&' ()- S10%& () - Ff:!10%& () - 10%& () - +wOdEbC
10Yf, 109& ()- |1 @: 109%& ()-S -109%& ()-1L!" 109%& () -

S/y10%& ()-.109%& ()-?bC 10YL109& ()-y#10% ()- 10 10
&9 1TheREs cantraw/wq lve‘s~u$d\i?btﬁnﬂéxdrﬁpﬁ l(lgcluded@%& ()-

21008 ()-109 )&%‘f‘?%'%;%%%#&t@xl' ats ﬁi"? (&Bé)«)&z%%f‘fhlzg S . qenc

10. " 109& ()

10, <10%&' () -

10Ls! 10%6&

dithidsHe8phate@arPfiction moklifidis() - ! 109&' () - 10%& ()- _SBEFGIE:/
“109& () - &910%& ()-7 10%& ()-31109%&' ()-/109%& ()- GHUaq: XY: /
()- 1109638 ()- & 109%3& ()- F' F109%G& () -1 10938 () - $109%C& () -

10: 1{dE:/ 1010%C% ()-S 10%G& ()- 1P%GE () -F 210%G& () - - 10UGE () -
O(VGE&()!YaO/ Q- O- 1pFhdie 2 2 () 0)

15

20

25

Blending Procedure

The oleaginous concentrate blending procedures were
performed at 80°C. In the dispersant last procedure, the overbased
detergent was mixed with the concentrate additives listed in Example 1 and
allowed to mix for about 1 hour. The dispersant was then added and
blended for a further hour. The blend was observed for the Weissenberg
effect. The blend was stored at 60°C for 8 weeks and then tested for
sediment content, which is an indication of phase separation.

The same methods were used in the detergent last procedure
except that the dispersant was first mixed with the concentrate additives for
about one hour, followed by the detergent.

In addition to the above procedures, the detergent was optionally
mixed with a pretreatment additives for 8 hours at 95°C before being mixed
with the blend. The pretreatment additive was a poly(isobutylene) succinic
anhydride having a number average molecular weight of approximately
2300. The pretreatment additive was blended at 10 wt.% based on the
total weight of the detergent. '

The blending results for the concentrates are shown in Table 1

below.
. Table 1
Blending procedure Pretreatment | Blendability WHt. % sediments (8
additive (Weissenberg) weeks at 60°C)

Dispersant last No Blendable, (No 1.7%
Weissenberg)

Dispersant last Yes Blendable, (No 0.2%
Weissenberg)

10
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The results in Table 1 show that when the conventional method is
used (i.e., the dispersant and detergent are mixed together before adding
the additives), the concentrate is unblendable. However, when the

5 additives are first mixed with either the detergent or the dispersant, the
concentrate is blendable. In addition, the results surprisingly and
unexpectedly show that when the detergent is blended last, the amount of
the sediments are greatly reduced. Furthermore, the results also show that
the amount of sediments is reduced by pretreating the detergent with

10 polyisobutylene succinic anhydride. Therefore, due to the procedure of the
present method, it is now possibie to used high molecular weight
dispersants and overbased detergents at concentrations used in additive
packages.

The foregoing is illustrative of thef present invention and is not

15 construed as limiting thereof. The invention is defined by the following
claims with equivalents of the claims to be included therein.
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a diluent oil;
an unborated ashiess dispersant, wherein said ashless -
dispersant has a hydrodynamic radius of about 8 to 40 nm;
an overbased metal detergent; and
10 at least one other concentrate additive;
said process comprising the steps of:
adding said at ieast one other concentrate additive with either
of said overbased metal detergent or said ashless dispersant in said
diluent oil to form a blend; and
15 adding to said blend either said overbased detergent or said

ashless dispersant which was not added in the prior step;

wherein the weight ratio of said ashless dispersant to said metal
detergent is about 1:1 to 8:1, the sum of said ashless dispersant

20 and said metal detergent on an active ingredient basis is about 25 to
50 wt.% based upon the totai weight of said concentrate, and
blending temperature is about 60° to 120°C.

2. The process of claim 1 wherein said at least one other concentrate
25 additive is selected from the group consisting of: corrosion inhibitors,
metal dihydrecarbyl dithiophosphates, antioxidants, antiwear agents,
friction modifiers, a low base number metal detergent having a TBN
less than 50, and mixtures thereof.

30 3. The process of claim 2 wherein when said at least one other
additive is zinc dihydrocarbyl dithiophosphate, and the temperature
is about 60° to 85°C.
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radius of about 10 to 40 nm.

6. The process of claim 4 wherein said dispersant has a hydrodynamic
10 radius of about 15 to 40 nm.

7. The process of claim 4 wherein said overbased metal detergent has
a diameter of about 4 to 40 nm.

15 8. The process of claim 4 wherein said overbased metal detergent is
pre-treated, prior to introduction to the blending process, with about
1 to 50 wt.%, relative to said overbased detergent, of a pretreatment
additive selected from the group consisting of a polyamine-
derivatized poly(isobutylene) ashiess dispersant having a dispersant

20 number average molecular weight of 500 to 6000 and a
poly(isobutylene) succinic anhydride with a number molecular
weight of 300 to 2500. |

9. The process of claim 8 wherein said pretreatment additive is a
25 poly(isobutylene) succinic anhydride.

10.  The process of claim 4 wherein said ashless dispersant is borated
instead of unborated and has a hydrodynamic radius of 15 to 40 nm.

30 11.  The process of claim 4 wherein said metal detergent is an alkaii or
alkaiine earth metal salt of sulfonates, phenates, sulfurized
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said process comprising the steps of:
adding said at least one other additive with either of said
overbased detergent or said ashless dispersant to form a blend; and
adding to said blend either said overbased detergent or said
ashless dispersant which was not added in‘the prior step,
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ashless dispersant and said overbased metal detergent on an active
ingredient basis is about 25 to 50 wt.% based upon the total weight
of said concentrate, and the blending temperature is about 60° to
120°C.

15. The process of claim 14 wherein said at least other concentrate
additive is additive selected from the éroup consisting of: corrosion
inhibitors, metal dihydrocarby! dithiophosphates, antioxidants,
antiwear agents. friction modifiers, viscosity modifiers, a low base
number metal detergent having a TBN less than 50, and mixtures
thereof.

16. The process of claim 15 wherein when said at least one other
additive is zinc dihydrocarby! dithiophosphate, and the temperature
is from about 60° to 85°C.

17. The process of claim 14 wherein said ashiess dispersant is blended
with said concentrate additive before blending with said overbased
metal detergent solution.

18. The process of claim 17 wherein said poly(alpha-olefin) dispersant
has a number average molecular weight of about 5,000 to 10,000 or
a weight average molecular weight of 10,000 to 30,000.

19. The process of claim 17 wherein said poly(alpha olefin) dispersant is
derived from an ethylene/butene alpha-olefin polymer, wherein said
dispersant has a number average molecular weight of about 4,000
to 15,000 or a weight average molecular weight of 8,000 to 40,000.
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pretreatment additive selected from the group consisting of an =

polyamine-derivatized poly(isobutylene) ashless dispersant having a
number average molecular weight of 500 to 6000 and a
poly(isobutylene) succinic anhydride with a molecular weight of 300

to 2500.

22. The process of claim 21 wherein said pretreatment additive is a
poly(isobutylene) succinic anhydride with a molecular weight of 300
to 2500.

23. The process of claim 17 wherein said dispersant is borated and has

a hydrodynamic radius of 15 to 40 nm.

24, The process of claim 17 wherein said metal detergent is an alkali or
alkaline earth metal salt of sulfonates, phenates, sulfurized
phenates, thiophosphonates, salicylates, napthenates or other oil
soluble carboxylates:

25. A lubricating oil composition prepared by admixing said concentrate

prepared by the process of claim 17 with a basestock of lubricating
viscosity.
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