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HT DISPERSANTS AND THEIR PREPARATION

Concentrates for lubricating oil compositions are prepared by m:xmg at elevated temperature: (i) at least one high molecular weight
ashless dispersant; (ii) at least one oil-soluble overbased metal detergent; and (iii) at least one surface-active agent comprising a low




nmetal detergents. This interaction causes a viscosity increase upon
bl endi ng, which nmay be foll owed by subsequent growth or increase of
viscosity wiW@5300 | n sone instances, the interaction resul t BCTMIS99/07864

gel ation. The viscosity increase can han%%ré punpi ng, bl endi ng and
handl i ng of CONGENIRAER W%EMQ&WWB%WS ANEROIND VHER BRERARATIONN be
further diluted with nore diluent oil to reduce viscosity in order to

of fset the effect of interaction, dilution reduces the econony of

usi ng an additive package by IE .'61-"5 .ﬂﬂl kOO Ng, Storage and ot her
handl i ng costs. U s —y ~880 describes a process
for inprowing the Tiis irnientiohirélates toodleaginoas coppositivnsaisesuliin fhélearddr m of
addi ti ve package conprisin hl ess , di spersants, ,part" cularly
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hours. The r d¢heirtpaeparatian thereaf.ed bl end is 15 then cooled to a tenperature

of 85[err] below and further mxed with copper antioxidant additives,
zi nc di hydrocar byl di t hi ophosphat e anti wear additives and, optionally,

ot her addjgtives useful in IBRCKGROUMNIYOF THE INVENAON i ons. The process
enabl es the stability of the additive package to be inmproved to the

extent that the tethiginvention relatesstoslupricatingeil compositionsse-gnautamatic educed.
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is only 1725. The resul ting di spersant nupber average nol ecul ar wei ght 25
can be cal culmnﬁ?‘@@lei‘g‘?ﬁ@% g8 aﬂgﬁb’e?éh%f.“}‘“ligﬁﬁﬁyégei sobut yl ene

Dol Yot hyl SneaeractofatiEn S B, RIGIBAYY s hIANor) yhofiE tfiese types of
si gni ficant iadditivescarerincluded yiscosityiindex itripeoviirs pantioxidanis.t cartpsion
occar ant 1 (Aot efbribots, BReRfRTe Sy sl A Vot 2o
di spersant i sagamé) etc. higher (i.e., approxinately 7000).
2 In the preparation of lubricating oil composiﬁons, it is common
20  practice to introduce the additives in the form of 10 to 80 mass %, e.g. 20
to 80 mass % active ingredient concentrates in hydrocarbon oil, e.g.
mineral lubricating oil, or other suitable soivent, Usually these
concentrates are subsequently diluted with 3 to 100, e.g. 5 to 40 parts by
weight of lubricating oil, per part by weight of the concentrate to form
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



There is a trend in the industry to go to higher nol ecul ar wei ght

di sper sant swbeegssme t hey have inproved di spersant properties g®r/§8dd03844
nore rigorous performance requirenents in the autonobile industry.
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phi

hydrophilic groups and |ip i c groups, where the |ipophilic groups
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col | oi dal sinoreasing shipping, rstoragesre sther hdadingeosts.conpl ex where the

hydr ophilic grou o] he, pve tal. detergent colloidal structure
teracts wi h t BESEISEAG A g B Sestribet a Reriaasdon s e

Not Wi shp ng stabille oPBlEdiNdUsAEdhdeRtatas inl theifSmb of hditide pagkagdd s 20

di spersant| detergent conpl ex causes an _increase in viscosity because

| i pophi | i ¢ geoWSSingrashiessadispeesants, fasticuiaty pelyispbubylana eantaining nt er act
with i Clicoar _ ) i
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itself as thigen/@daie8 b artemperaturé bESE°C b Belthi BAE Rrttir rifxelG4itPCCUr S when
the viscosity of the concentrate significantly rises such that

conposi t i oncPRpefntiaxidant additiyesnhainc dihydraearbyldithiopbosphateaniveass during
P00, dves it 306Uy SyRPLeBR sk f REHERRAG B 11oC051 LY VoLt
of the ashl esmpositiongi Siter mracess enablesthe statbiility é thesadlditive packdge to
goncent rati %2 ir%];:révhe% &)Qtrggle%eﬁt_sthat the tendency for phase separation is
20 substantially reduced.
However, the molecular weight of the dispersant used in U.S. Patent
No. 4,398,880 is relatively low. The number average molecular weight of
the polyisobutylene polymer used in the examples to make the dispersant
is only 1725. The resulting dispersant number average molecular weight
25 can be calculated to be approximately 3900 (e.g., 2 moles isobutylene
polymer (MW=1725)+ 2 moles maleic anhydridé (MW=98)+ 1 mole
polyethyleneamine (MW=250)= 2(1725)+2(98)+1(250) ~3800). The
significant increase in viscosity due to the dispersant/detergent interaction,
which will be described in more detail below, does not occur until the |
30  molecular weight of the polyisobutylene derivatized dispersant is much

higher (i.e., approximately 7000).



low (i.e., wbobBspggoncentrate is dilute), there is sufficient ween
t he conpl exes such that the |lipophilic groups of the di s%%?@gﬁ’{@% |1

not interact. Likewi se, if the nolecular weight of the ashless
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t hat an aggregat not form. In contrast, a'l'ow nolecular
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wei ght of the dispersant is over ahbhout 7000 for . ol yi sobut yl ene
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derivati zed .di ; wever, the additive package concentrate
shoul d pref g?%ai y ré?@&és%%lﬁ(a?%sgan%dlﬂgh nol ecul ar wei ght di spersant to

sati sfy perfor naBedow is a simplifiededescription of aditinceotrate bentaidng ame package
shoul d he hi ghl concentrated.to reduce shifpin st or,age and handl i ng
costs. Ther angHEsedetsfteny and Ancisnichs JEPeReihABItan BveiHRRd on o
provide a ceetagbhtisutidedtotdn/sil-Based 861¥88S aCoulbRIE btrabtiré Formeent ai ns a

hi gher nol ecul ar wei ght ashl ess di sgersant t han heretof ore has been

avai | abl e dgentainingdygeephjlic groups gndilpephtlic araups.iwherethedipgrhilisj ect of the
o . . _ . e
Package compholy skenb'd ifthe'vi-based Sciie: T 2BIERE HIbRrR B0 (1, o
Thi s i nvent icontaird Aydrophilicagroapsand lipophilicigratipse Atsufficientit e
conprising an_adm xt ure_ of .conponents- (j).. (i) an i) wherein (i) is at
onbt " orld bapapemraNcHsn Hi JR8RrSa0H Nisracly with thd aferbaen detSERt ody nani ¢
radi us of akeNéid8l $ttuctlired fofrhia disperdant/@e@rgémecomples WHetkdhever based
nmetal 30 detergent; and (iii) is at |east one surface-active agent having

a number  hydeaphiliggronps of thepvetbaged meafakdetargend colleidal stiuetureii ng at
Fast one interdbWitithe HydRBHIR GHoBHE of HKPaSHiBs! BRoURAHY! rat)o of sald
Not wishing to be bound by any theory, it is believed that this
20 dispersanfldetergeht complex causes an increase in viscosity because
lipophilic groups of the ashless dispersant of one complex can interact with
lipophilic groups of another complex. This results in an effective high
molecular weight aggregate complex that increases the viscosity of the
concentrate. The viscosity may rise uncontrollably to the extent that gels
25 may form that are impossible to blend into a finished lubricating oil
composition. The latter effect can evidence itself as the Weissenberg
Effect. The Weissenberg Effect occurs when the viscosity of the
concentrate significantly rises su_ch that composition is seen to rise up the
shaft of the mixing blades during blending. | |
30 it should be noted that the increase in viscosity would not occur if
the concentration of the complex, or the molecular weight of the ashless

dispersant in the concentrate is low. If the concentration of the complex is

3



detergent is about 1:1 to 8:1, the ampbunt of said surface-active agent is

about 0.1 § siho %0 based on the total weight of said dispersant, and the
sumof the (1) and (ii) is about 30 to 60 wt. % based on the ROVEPIM2B6dnt
of said concentrate. In the present invention, unless otherw se

speci fi ed, (bR o5 if tAERSMNcoRfraftoldibfe) Ifiehs ASGliMBHPEHAS Helfler! @8Nt and

ot her concentrate | v.es a_r_e on an acti \(e | ngredl_ asl s.
Thi s i nventdomplekes such fhatshe dipaphilio geaupsrofithe digpersantsiwilt natidi t i ve

present | noaferach QEAvEE” e mdgnii deioht obtnsafrids<lsperpnts i nen i gn
0l ecul ar vigigliie BGHMICRoupSaire 1oy Sriaas thiSRIWISATIoMIE?. Thus, ar ©

bl ended by the use of a surface-active agent. The ol eagi nous additive
concent riat opexample, aRighimelestiar weightidisparsapkin aeongeniate thatie of 15
conmponent s { igmiafafik A | ) o S&ils rated or
unbor at ed édfﬁc‘géwég@gglnéggk%gﬁ?é%:d\}%%h%ph%?@dénam gqﬁglcﬁ)%s of about 8
to 40 nm (sufficient space betweensthemomplexesssuahbthat anaggregaterosmspiedet er gent ;
and (iii) is..at least one_surfage-active agent havin nunber average
ol ecul ar Wlildiet 191D In contrasla Taw aralReiianWeIBNt Blspemant ebid Bave By o oxyl or
am no gr oubleMfingProblehe it hing 8bAcdritfdted ebrripdisiion Fetaiusathe ispagai d
detergent is about 1:1 to 8:1, the amount of sajd surface-active agent
i s about? 0.betwgendhacomplexesis smalt hAt typical additive par®@e of sai d di spersant,
and the su L] L ha) i topid Qo ; 08 hased on the
total wei gﬁd?{)c}gh?é?éﬁ%éﬁ%&%r@%\%b?oﬁgmé w'ﬁglos: &pﬁcﬂlgs?%gennwo%‘%d that the

i ncl usi on aiurhber averhge analetulae weighttof 2he dispetdant i deervabouti000 fof t he

i Shing to IRVBORHBIRRS deratngt Epersans soaiqves ahout oo™ "

surface- actpoig é[eﬁﬁ? defVatiZtiinfépardanist h the ashl ess dispersant at the
surface of the detergent colloidal structure, thereby inhibiting the growh

of 15 t he detldeweven. dhe pddisivapaskage sancentrate gheulsdpieierably si ze of the
conpl ex 30 LAR D : t a: = L.pned

oo o A RER Bl 485 el o e Becriies

5 requirements. In addition, the additive package should be highly

concentrated to reduce shipping, storage and handling costs. Therefore, it
is an objective of the present invention to provide a concentrated additive

20 package_composition that contains a higher molecular weight ashless
dispersant than heretofore has been available due to viscosity
considerations. It is also an object of the present invention to provide a
process for preparing the additive package compositjon.

35 SUMMARY OF THE INVENTION
This invention relates to an oleaginous additive concentrate
' comprising an admixture of components (i), (i) and (iiij) wherein (i) is at
least one borated or unborated ashless dispersant having a hydrodynamic
radius of about 8 to 40 nm; (ii) is at least one oil-soluble overbased metal
30 detergent; and (iii) is at least one surface-active agent having a number
average molecular weight less than 600 and containing at least one
hydroxyl or amino group; wherein the weight ratio of said dispersant to said

4

/



The hydr ody, o l-ddi US Of the present invention is a conveni y
to neasure \Qlﬁerggéf‘g)g of the dispersant. The hydrodynam c radi ulgélll@s?igﬂwsgyfJl
measure of the volume of space occupied by the dispersant. The | onger

Lhe hydr ody ngltbiaehfl disoutls: 1 Readh, eE'ahidlint of BaiTBUrfade ictive dderwid | | nt er act
rodisp

5 wth othe ersants that are conplexed with the overbased netal
det ergent. about0.1 to 20ms. Brasest onthentatabugishhetsaid gisprersantaangitbe usef ul

oy gt - Thi s of 80 g B BRAUGHD b e04R, B SAGEETRIne AL WEIGRT bt ™

depends, i n gxid concsntidie. IVtheapresent mvéntiengiriiess ofeawisecspeicified) ¢heol yner
di spersant. A di spersant

that h h h i gh
mol ecul ar’ weAmgALnt of ashigss dete@ﬁﬂ‘?hcﬁ‘(ﬁ?sﬁgg; ée%&&é‘%@eqsﬁjaﬁaspgl\égeq%%g because
a significantydiflds £k &mgrl, active Wré‘&illéh%?%j ght is concentrated in the
ow

branches. In contrast, a mol ecul ar wei ght pol yner di spersant may
have a | arge hydrihiyinvention aiso eefates tbecprosess forquaparing theeadditiveches and

has a | ong pol yne backbqne. Therefore, a better indication of the
t endency of %f%pr{@te descr@?ép%"é’gnts to interact is hydrodynamic radius

rat her than nol ecul ar weight. It is believed that the hydrodynam c
radi us of the di spersants used in the present invention is |larger than
those tht HREFAHED DESCGRIPEION ysed 20 in concentrate additive packages. .

Ihe nydt odynan ¢ e A8poh SRS pralirh FERMERYkery (1

techni que of dynam<c sca whi ch
descri bed i nwhBer highemelezuthr Weightdispersantsand overpaseddnetabdeteggentsi eger

Mal abar, FL, 1990).a i.n D. E. _Dahngke, asureme of, . Sus 2D
Particles by2 %’iz%?d;gw'le E?%Rfam#%@e(mnéy%wqﬂ?é&g%g%@ The
di sper sant s @dndeffrattf 66hBpresysTThlentisH HilsCbdifprigeasan adminufiest ane or

ot her conparabl e solvents in concentrations of about 0.1 to 1 wt.% For

nost di ser seemeonents (dxlizand (ihwheesipdp is at leagtene perated orpabergigdt he
reosur oot 4k deodinl AR PRI RRRR RIS dSRRS R A
hydr odynani cisratdéast oneasi-sciulietoveriaset metalatetengent] and @i))[ieat least o
gl | mnate aSSne é& igeqagtgveeéggr#ﬁ%%ﬁge anu%bsér average molecular weight less
than 600 and containing at least one hydroxyl or amino group; wherein the
20 weight ratio of said dispersant to said detergent is about 1:1 to 8:1, the -
amount of said surface-active agent is about 0.1 to 20 wt. % based on the
total weight of said dispersant, and the sum of the (i) and (ii) is about 30 to
60 wt. % based on the total weight of said concentrate.
It has been found that the inclusion of the surface-active agent
25 enables the viscoéity of the concentrate to be controlled within manageable
limits. Without wishing to be bound by any theory, it is believed that the
surface-active agent acts' by co_mpéting with the ashless dispersant at the
surface of the detergent colloidal structure, thereby inhibiting the grOWth of
the detergent/dispersant complex. This decreases the size of the comrilex
30  and hence inhibits the onset of the above-mentioned uncontroliable

viscosity increase.



The surface-active agent may be mixed in any order, prow ded t hat t he
surface-act M99%3eMWt is first nmixed with either the di sper sanPCPIUSHHIeT864
detergent. For exanple, the dispersant and surface-active agent are first
m xed together and then the detergent is added, or the detergent and the 5
surface-active agdhehydsodynamicradiug afithe presant invantignds eeanvesient t o and

d h f
nd sur  ace i f2/R8Es ERthe skl didiSae MM nldroinginte Il gieRer san
In order fomeasureaftievolame ofspaeedceagietbls the ﬂ:spe(kanttl Tée longebe in
| ut I . h di
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napht heni c and aromati c hydrocarbons. he di spersant,
detergent aldtf%faeﬂhce active agent of the present |nvent|on must be
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in all propqrtions., They do nean oyev t ha he e stable and
sol ubl epl npt aype ttge)v "IS(‘PW'%EYWE@E 'éx‘i?ﬂqu%em PAM eNdRR of f ect
in the 44 é?ﬁduﬁtodﬁmahgtﬁbmaﬁ&éd“ﬂ thé%dlﬁﬁéiz) 9apetéarﬁom38§béts‘éé§él Sives

enpl oyed. 20 Moreover, ditional i'ncor I on of other
such as thodhathas maaychramsneaymuetaelrugmolgcﬂbcwengm pubit$ - sol ubi lity or

di sper sabi Lt e on is
prepared at *ﬁ’dé%%ﬁ“@a“c rad'ufE%e’&%&ﬁ%&égi’gggu%%g§ﬁmrﬁdrp§%r ature. The
blbendi 28 ter?glganhrwce:ght is edsmérdrdwdf Brbmdblbr&a[gnes] g‘g) coﬂtﬁé&tearg@ pr]efc er agl y
about to err nor refera about err an
even nore pr"@?'@LHEF eighH o re‘?' persgnt mal y haygra larg %?Wkr &ﬂ?gHLenergy i s
saved atysl OalRgIRIcaLsS %onpénﬁgtébveslran ches &iRfRaF 8Iang pByrisctal e he most

conveni ent tenperature that can be use any additive is
used that i daskbone.aThersforena hettesindication of thei tendency Qépalymgrrmre

corhen ert st uh bR Aot fIRE RIS BB ot | o0
Tenper at ur esweightl A0{ssbglieVed lthatCthe w&mdwaﬁﬂb radiad of thexdispesishrits useds nore
. conveni ent| y aé] gtl'eesglnf?1 ttnv%gtlon isla eerr than those that have been previously used
7
20 in concentrate additive packages. .
The hydrodynamic radius of the dispersants may be measured by
the technique of dynamic light scattering (hereinafter “DLS™) which is
described in B.J. Berne and R. Pecora, Dynamic Light Scattering (Krieger,
Malabar, FL, 1990) and in D.E. Dahneke, Measurement of Suspended
25 Particles by Quasielastic Light Scattering (Wiley, New York, 1983). The
dispersants of the present invention should be measured in heptane or
other comparable solvents in concentrations of about 0.1 to 1 wt.%. For
most dispersants, the measurement temperature has little impact on the
measurement results, and the temperature can range from room
30 temperature to 60°C. However, with ethylene based dispersants, the
hydrodynamic radius measurement should be performed at 60°C to

eliminate association of ethylene segments.
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The conponepiSyoal advant ageously held at the m xing tenperature for
tinme suffici entg?s?guoachi eve a honbgenous nixture thereof. Thi sPEASI07864
usually be effected within [err]hr, particularly when the tenperature of

m xi ng excee%ﬁ&*rﬁ‘{é_&t}v@ aqerr]\gt] may-bé éﬁ?em Bnf Wrdéte providdd &fti ng o |

additives, desira or conrerr ) a full range of properties nay be
added to t hé¢he sudface-astive agentis fisstdnidedawith eithepliherdsparsant erdhe@de corrosi on

i nhi bitors, metal dipyd - dithi t 83, i ,
ot vear apdRtgent; B9 GRATRE the dispeint SR Sy PRI AR, |
nunber net almidel t5gEtRkr BAN ithénh thelddletgsr is ddedOor the deterbert ahdiths t her eof .

The tenperature at which these further additives ar ggéigd w.l |l depend
on the sBabisuriagedctivaageat may befirsymixeddegetberppd then adced o apd

Lemper at ure gt i s ichiier TR Biéfe e auenuto Pk e isperdtiieer 11 C.

Boron may u e pro e concentrate, for exanple in t he
formof a bantsufacehbcthe agentcogether before blending thedetergentaddi ti onal 15

present 1 nvent | orlh GRS it 6PBtRHTala to e piganind €, ERHENeS faf pe' "
conposi ti on i, BoRMANGAAFENEEGINONS tarriet bt suchey camier itay be pravidieil directly to
an oil of lubricating viscoSity by dispersing or dissolvi themin

“the oi | 1t tseparrielvefbetbndamples @ﬁ§ut§¢b‘§w@f@ﬁf§rﬁfﬁs°ﬂﬁt°fé&%@§ngdet ergent,

respectivel y, ' : ' i8I & ohthenie'
el evated t eﬁ%%é%ﬁg’r %{i&[‘% ?g;%c@@%ta?hﬁéﬁ%ﬁ%@ iabg rgg}gﬁ@%{g r%pendee%,
w th a suit anda@nmatiohydroeabaingent and base oil to forma further
concentrate _ﬁ?i h is then bl ended wt

C an qil of lLubricati Vi scosity
to obtain the findte dispersant, detargent and s RFHVEFgent of the S}es%g

concentrat e ig{leﬁtﬂﬁ\ Must §at"oii-§z$mmei"<a? “YiidisgersibR2ih hes olebginbus @arter
active ingre (Al.) b f 3

i
I ent 1.) basis) from3 to 50 nmass % and preferably from 10
to 40 mass Y%rdibefdubdcatingivscosity, bet these descriptions do npt meantiat e y

Leomne. oo, BBbakaGE. AR FIiahieoposhs QRrbitec bRt ol
fromO0.1 to iaGliprepoftionss theydd heanghovevef, thatibheysaestabiband
et or gent 1 aUPIBIt B QU 76 SRTAUTIRET DR e eI asd <Y B 87T T
8 environment in which the lubricating oil composition is employed.
20 Moreover, the additional incorporation of other additives such as those
described hereinafter may affect their oil-solubility or dispersability.

The concentrate of the present invention is prepared at eievated
temperatures, i.e. above ambient femperature. The blending temperature
should be about 50° to 150°C, preferably about 50° to 120°C, more

25  preferably about 60° to 120°C and even more preferably about £€0° to
100°C. Aithough energy is saved at low temperatures, practical
considerations dictate the most convenient temperature that can be used.
Thus, where any additive is used that is solid at ambient temperature, it is
usually more convenient to raise its temperature to a temperature at which

30 it flows, rather than dissolving it in oil prior to addition to the other additives.
Temperatures of 100°C or more can be employed if any additive is more
conveniently handled at such temperatures.
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preferably fromabout 0.5:1 to 10:1, nore preferably fromabout 1:1 to 8:1,
and even nﬁY%”ﬁ?@?‘érabl y about 1:1 to 4:1. The surB@VUIO7864
detergent and di spersant on an active ingredient basis is typically

from20 to 70 % refer bl bl
about 30 to 65 . 98“3'%3 %?&Hétraégphagbo l&&%t%ﬁg?ﬁm%gt%a S%/I |1
gg (r) 3t p 2 gf ;erfa}é% nvnﬁ%cﬁa(tj t@aa?ieve a%homogenotss rebxture thereofpridfiscaml y

o] . % based on, t of th nt r.at.
The pract i disualipheaftected wﬁhv‘s%fof’aﬁ'ﬁe%ﬁg}*’d‘éﬁ? t&ﬁ?ﬁ%gg‘ﬁ%r"& 3‘?@}‘9 Wil l
depend, m@@%ds @feghe size of the dispersant. If the dispersant size is

io large, €.¢., a hydrodynamic radius of 15 to 40 n the sum of the
di spersant and d2neiogerareifurtheeluprieating oil ad@lﬂwf‘orﬂ&ﬁ‘ |Q§%|°@§f3f§in§ange from

b 25
ﬁyglrjz)dynaﬁno%a?'daf‘gg °(§Pr%%%ﬁ?§|§%?eyo %Gaﬁﬁ?ﬂ% e sumW| typ| ca%?yﬁ%e about 40

to 60 wt. %préferably mcliﬁbé ce:mwmnhmofs etal dihpdecicarbyli | | now be di scussed
in further det ai | Dl SP
The. hi gh: mlithianhasPhetesh BESKKAUE. anUNERLAJRIS: TIcHR FRoRIEER: MECRSY 20 ¢ he

pr ssent V;”frﬁgbfgggg ) y{%‘sébhﬁnfbaﬂﬂfet fdéédaeﬂ%ﬁadihgr&fwwreésmvaoas

ricant 0| for. Rur pose of redUC|ng t he
f or matimn (ﬁndalnttesstherecg‘aﬁ'cbﬂel tamp@rawi’@abwh@hd pee furthesradditivgs arenj gh

nmol ecul ar a ul ar

wei ght of g?%‘é‘?’"lt‘*ﬁﬂ% ﬁﬁ'ysg%tbﬁ%@«gﬂg@%%aandg Ogg%ﬂ)éltﬁ% exact 25
ol ecul ar Vmbqeﬁapbamﬂ@fdwBlén@tﬂgmaraddme*swsebom 0P fo185°Cised in the

di spersants. For exanple, for a polyi sobutgl ene derivatized di spersant a

hi gh nol ecul ar vidorg may disefullyrhe P@é{ﬁ@dHﬂ\; & GoRcenthatey Tof
ol ecul ar H#m%gf agx?&! cfQQIQ EQd?sge%t o?’:ﬁ'tﬂé'fd’f% ﬁﬁﬂhﬂddﬂﬂirﬁht
I'é eri |ze8 di s

pol y(al pha ersant neans having a nol ecul ar wei ght
30 of mpoubordfdidrtainkiy, tﬂﬂﬁpoumd oebbth.i eved t hat the high nol ecul ar
di spersants of the

with overbased The conce [ BH e Brelint MheRfib S cgﬂtbéjfn%l'&ﬁtéﬂ g used

lubricating oil composition in any convenient way. Thus, they can be
added directly to an oil of lubricating viscosity by dispersing or dissoiving
them in the oil at the desired concentrations of the dispersant and

20 detergent, respectively. Such blending can occur at ambient temperature
or elevated temperatures. Alternatively, the composite can be blended
with a suitable oil-solublé solvent and base oil to form a further concentrat=
which is then blended with an oil of lubricating viscosity to obtain the final
lubricating oil composition. .

25 The concentrate of the present invention will typically contain (on an
active ingredient (A.1.) basis) from 3 to 50 mass %, and preferably from 10
to 40 mass % dispersant additive, from 3 to 45 mass %, and preferably
from 5 to 30 mass %, metal detergent additive based on the concentrate
weight. The surface-active agent may be present in the concentrate at '

30 from 0.1 to 10 mass % based on the weight of dispersant. The
concentrate will typically contain an ashless dispersant to overbased metal
detergent ratio on an active ingredient basis of about 0.1:1 to 12:1,

8



met al det erg@Yomydog t he concentrati ons needed to prepare a co rate
due the uncontrollable rise in viscosity during bl ending. pé?’%”’wﬁg‘
previ ously discussed, a useful neasure of the size of the di spersant is

hy(cjir odynami préféfﬂb:clssfréﬂ-&bboum .5Hetopre $ emiore p!rhefeta'WfrohﬁabcﬁJt Ty do @ey,nami c
radius may range from abo 40 n uch as 10, 12 or 15 to 40 nm
It is beliefBd ecvﬁﬁﬂ“‘?rﬁeprgfﬁf@@yra}rﬂjgs" ﬂﬁz%he di spersants are hi gher
than those that Irrté%uhesmér&étbm&mnusaslpé@aﬁpmantar@wesn gredient

Typi cal commercially avail i sobutyl ene based di spersants

contain pol yasbbﬂwlwfm?@épgmm%gﬂ embiwabout@ﬁagﬁsm%cmqre 10

208y aha - BERPABYEA Qe G 2hs Ve it Rl BBBRLT FIPEMEET about

100 to 350. sEmnIbrdpséferammboonwtmsolut&/otamdk@msﬂwmwpteye@my pol ymers
per dispersant. Thus nmol ecul ar Wet?ght of the poI | sobut yl ene

deri vatlzedaHPQbﬁqg‘hﬁ‘PVﬂa/ﬁb@ée@ﬂ"c@PéP waight,of tae cop aBout 1600 to 15
6300. F I

i sper sant . tho. HopSrapichl EoRBRitRRltn (MUR AONBIARRIn: Snd RPKEER Ba 1o be:
2.5 nol es pwtlydepm\dymPaEt Qn/mes:ze)ofwthe ﬁspuswn bihei dispersaot side is

MAE98) + 1 350 h_gi I ht of

<(51bout %5:%60 qu? ggn{?ng@%)(' ifr\g{\;lc %ﬁ %F@%@"ﬁéﬁ%%ﬁiﬁ@ﬁ?gm ﬁaw ng a 20
nunber aver awbe?samghua:‘eté@e@bin thie preeeht ROSRtidrawilltyPicalp eafRfrom

radi us of about 5.5 nm In cases where the nol ecul ar weight of the
di sper sant @Bﬁuh%ﬁ tQJéoMéa/eH I”ythésﬁ'lﬁrﬁfm dispersentisfmallen ag..@i ght of the

starting mhzgt@aamﬁ‘c diu ?fec ?gﬁf\g?gﬁ@ Hé"sﬁy dro@?ﬁﬁ:ﬁlﬁ?‘ﬁéa t 48"

enpiri cal ment o I'us rnust 25
be nade. to 60 wt.%. The ashl ess di spersant of the present |nvent|on

I | ubl h d backb
i ng_ Ranct i onalthe comignan of e REphion pithd Be uedinsRaih Riftoett, "

particl es t debsfil 25 Rewsed. Typi cal ly, the di sper sant s corrprl se am ne,
al cohol, am de, or ester polar 30 noieties attached to the pol yner
backbone often via a bridging group. The - ashl ess di spersant may be,

for exanpl eASi-‘R_L%é WS%:SFANJTSSM ubl e salts, '~ esters, am no-esters,
amdes, im | ong chain .
10 The high molecular weight ashless dispersants in the concentrate of
20 the present invention include the range of ashiess dispersants known as
effective for adding to lubricant oils for the purpose of reducing the
formation of deposits in gasoline or diesel engines. Preferably, “high
molecular weight” dispersant Ineans having a number average molecular
weight of greater than 3000, such as between 3000 and 20000. The exact
25 molecular weight ranges will depend on the type of polymer used in the
dispersants. For example, for a polyisobutylene derivatized dispersant, a
high molecular weight dispersant means having a number average
molecular weight of about 7000 to 20,000. A high molecular weight
poly(alpha —olefin) derivatized dispersant means having a molecular wei'th
30 of about 3000 to 26,000. It is believed that the high molecular dispersants
of the present invention have not previously been used with overbased



hydr ocar bon substituted nono and di carboxylic acids or their anhydrides;
t hi ocar boxyWas®53€0i vati ves of | ong chai n hydrocarbons; | ong ROTAUSP9/07864

al i phatic hydr ocar bons having a pol yam ne attached directly thereto;
and Manni ch condensati on products forned condensi ng a |l ong chain
ubst 1t ut eamstal dsteREATSIN heraneRTIEHG IR TaE B BIEPRIE B 1NEenyals pe.

The 1ong gl il thesAlii 1ot isesdly ity Bendingar boxy 1 ¢ acid

material, i.e. aci or ester, used in the invention includes

| ong chai n Apdreviausiydiseyussedaa useful piggssreof the sizeof theited with an
Sbout 1. 0 « Bispesant i ARroBESHS ralius (ol 1n B Blesgnf ol dE0cl 2 1Y 1o

of pol yos ef hipdrogiynamic radiu@hﬁgﬁaﬂgemﬂaboaﬁs o 40 enin Guohrds 10, 12 of r ]
di carboxylic_acid, or anhydride or es such as fumaric

| ter t her eof ,,.
aci d, itaconbdo48inm. fusdielieyed ﬁ?atﬁﬁ?@gevﬁﬁﬂ'}ﬂﬁq fgé%’e dispetSants 8fkul ei ¢ aci d,
di methyl fu Lve BEEY BFd irCcarddh . nmethacrylic
acid, crot oﬁ@é‘%égfadfm#%ﬁg?n{ ﬁé\gecl d, gﬁ:".&ls&'lﬁ%w ierr ef eFra_éeds ol efin polymers
for reaction wi t Aypical corsmercially @vailable polyisahstylene basedi dispessants yner s

conprising a L or | ar . amount, of ' | . ¢

m)gol efi g cgﬂn%lip Bp&%oﬁgtyﬁ‘mq BBQP'E’%'F’&%‘@F BPE@&P@H@&‘E '%&%;g'ﬁ?lsene,

i sobut yheneweigttrafgingFedra 90040 2300; rctiopblizedhematéiy mhgdide, (MW be
honopol ymers such as pol yi sobutyl ene, as we]l as co ?I nmers. of twg or 20
nore of suck 98)efnd desvalizagwith polypmines BFV'"Gt%SVPE@ %ﬁﬁﬁe'gﬁbﬂiﬁm;

but yl ene andpj | €08y di X § '

copgl yners iqggliﬂ?gb%/hose ?Iﬁb%bﬁegn%n%o}gﬁ‘g:ﬁé?bg%uorﬁ?n%m%gl yner
nmononers, epgr dispersant0 Tinuk etHe moleculataveight efithg potyiseludylegat ed di ol ef i n,

e.g., a copglynmer of .i sobutylene an t adi ene:; 25
et hyl ene, p%&é\ﬂt&?@ %!ﬁaeff?ﬁfﬁ%'}§8i°@fﬂ‘?§83£“dﬂ’%‘f‘93§ ﬁ%"?%&lr%@%gs for
react i ngs poegoB! iFor fé&dﬁgﬁar\bma diépdrsamsaiataging dbout 2.5 polpmers per aci ds,
anhydrides or esters and the preparation of derivatiyves t hose

conpounds adispgrsantothegmplecularweightofdhe dispetsantoagobe calculatqé&q?\g]gzz 15707,
S J5e1a0ss I AeRERBinA IR0+ 45 et e, 220102
and GB- A- 144M¥¢=08)+ 1 mole polyamine (350) which givesca oickeeular waight of s
di spersants abott 858&' E?cgk%g?i's rlm,ea]; ipcr:'Iyisobmylene based dispersant having a
20 number average molecular weight of about 5000 has a hydrodynamic
radius of about 5.5 nm. In cases where the molecular weight of the
dispersant can not be readily estimated from the molecuiar weight of the
starting materials, e.g., in more complex chain extended systems, an
empirical measurement of molecular weight and hydrodynamic radius must
25 be made.
The ashless dispersant of the present invention comprises an oil
soluble polymeric long chain hydrocarbon backbone having functional
groups that are capable of associating with particles to be dispersed. .
Typically, the dispersants comprise amine, alcohol, amide, or ester polar
30 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
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copol yner syahgygdgpfia- ol efin hono-, co- and terpolynmers prepared. usin
new net al | ocene catal yst chenistry, which may have a high deg#‘—é"éuf?’og“"
>30% of term nal vinylidene unsaturation is described in US-A-5128056, 5

5131204, 53@‘&0 Ogé’arb'éa?éiﬂﬁﬁtutégﬁﬁﬂ%ﬁnéaﬁﬂam&ylmo@d@éfﬁﬁﬁiﬁﬁutgdrideﬂggl 33709;
and EP- A- 440506, 513157, 513211., Thes i rsants are descri bed as
havi ng supdhicsarmsiaiederivatives, tiong.shain Rydicasaons: ong, chajpajBhatic of ~ ocs
viscosity t s i v dhéYets: MBnnick used
herein to d@rég%{gaan oﬁ’{edfvi}rgna (a)lpogyﬁém?gatﬁ‘a-g?‘%alt?é&ly%er( 'Qﬂyaaﬂiecﬁei nR is
pr ef er abl y cordiensationiptgducts fermedrby copdensipgeniongshaie subsiiuteds

viny! i 9ene Snal iR IoHalddiin 4 boiFaRyRA ity Aidd e POl yrer of the

fol |l ow

Pol y- CI | CH Phe I?f%ikg ?Mﬁamﬂﬂ:@byl étﬁ:_stihlﬁcleoﬂhdmtﬁr?rcdieanboayl}ﬂ: a‘bidsf "
1o pol yiermalanal bacaAiyagte congsteh, uspaihdbeimyantRe: BBLYeRIoMEast 607
of the pol yges: | ' nhal | ' 3 Walal

it cat ed | AR RLRIHY e A popplefid, BUbsHRRE: WA B8ROt 1y
have vinyl lgeastiplsoutdd.Bi (eagi, aboub0.8doe2.0hgenamily dtosnaboat fdrtoeh0, of t he
chai ns, . and_intetna nos WOS rgtion in the al.an o] e chai ns.
The nattfe %tle??rﬁéwuksogﬁﬁr“agg'oﬁt‘#ﬁg‘ '%emggse??ﬁ rﬁ'g@ o polggféﬁrlt‘ é{i’gect roscopi c
anal ysi s, talphaldr@yetaunsatubatife. 4 to Cqp dicarboxitie Uid,-sranHydeide o wetari ¢

hydr ocar bon backbone may be a . _ honppolynmer (e.g., polypropylene) or a
copol yner dheregf, suchasdumaris @sig, itaconic acid, maleic acid, maleic anhydride, ~ - 12

chloromaleic acid, dimethy! fumarate, chloromaleic anhydride, acrjr!ic acid,
methacrylic acid, crotonic acid, cinnamic acid, etc. .

15 Preferred olefin polymers for reaction with the unsaturated
dicarboxylic acids are polymers comprising a major molar amount of C; to
C1o, .9. C2 to Cs monoolefin. Such olefins include ethylene, propylene,
butylene, isobutylene, pentene, octene-1, styrene, etc. The polymers cén
be homopolymers such as polyisobutylene, as well as copolymers of two or

20 more of such olefins such as copolymers of: ethylene and propylene;
butylene and isobutylene; propylene and isobutylene; etc. Other
copolymers include those in which a minor molar amount of the copolymer
monomers, e.g., 1 to 10 mole %, is a C4 to C13 non-conjugated diolefin,
e.g., a copolymer of isobutylene and butadiene; or a copolymer of

25 ethylene, propylene and 1,4-hexadiene; etc.:

Processes for reacting polymeric hydrocarbons with unsaturated
carboxylic acids, anhydrides or esters 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-3272748, US-A-

30 3275554, US-A-3381022, US-A-3442808, US-A-356804, US-A-3912764,
US-A-4110349, US-A-4234435 and GB-A-1440219.
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ol efins (eég., cg‘gol'yrrers of ethylene and an al pha-ol efin such as propyl ene
or butyl ené?O8P53WBol ymers of two different al pha-ol efins). QAwUS99/07864
copol ymers i nclude those in which a mnor nolar anount of the copol yner

5 con ugat cd ai dt ereieied gass & aiefs neelganit ETpobled Bidslifny cne. or

copol ymer cdopiiyiiesénd Biphavblefin hantb-Lcd-drak telipelymens plepairéy lusingne- 2-
|

nor bornene). Atactic propylene oligonmers,of th resent j nvention have a
number ave%‘tﬁj’é'ﬂﬁiﬁ&‘iﬁe&gg@'ﬁﬁ?h%ﬁ‘gﬁﬁb}ﬂ’?@gv&‘?yi@g@a('é‘gil‘dﬁ%e 8al so
b d : ' On
€ used as yeddyy gftégﬁgﬁlﬁm%?d@ﬁé%n%gﬁna y%ﬁé{é&%ﬁﬁébd@ﬂ&l\%mosﬁ e

preferred class ynmers 1's po enes an specifically

pol y- n- but e55:1204y 52084 08p5226098, 266223 053 I APV OzA194619436, a c4

refinery st X he [ ef f | ef.i I L [
et hyl ene a|%ﬁigt?g?'ﬂiEep"e&tf‘{@%oﬁﬂﬁiisﬁﬁii‘qp?@%%@%‘g%BﬁF%’ﬁ 1to 50
ol e % et hydésipibeds WaViRg BUPEAGEALYorhetrie #S?Q?@ibe % exphadsattin aSatio 15
pol ynmers may contain nore than one al pha-olefin and may contain one or
nore [err] @fiGCSrviseositytokM30R1}.e are mixtures of EAO s of varying
ethyl ene ContentTh%éﬁﬁ“é\ﬁﬁaWéﬁWﬁ%Pgé@ﬁéreiﬁt&de SeQAn BRYindfRe e m xed
or blended, as welT as polyners difrering 1n nunber average nol ecul ar
wei ght monpformolss derived fromthese al so may be m xed or bl ended. 20
Particularly preferred copolyners are ethyl ene butene copol yners.
Preferably, the olefin polyners and copol yners may be prepared by
various catal ytic polynerization progesses using netal |l ocene catal ysts
which are, for exanple, bulky ligandijtransition netal conpounds of the
formula: 25 [err] where LHi-—s- & =KCH$i gand; Ais a |leaving group, M
Is a transition netal, and m and n are such that the total |igand
val ency corresponds to the transition 30 netal valency. Preferably the
catal yst i : : | h~t b Seifipnhiabl e to a
cataly: enc?)vé%aértme ROiPprUiERR 8'¢5ICikyl GR6up. The rebfifeRiE fortphfifat

15  vinylidene unsaturation refers to the presence in the polymer of the

following structure:

T
Poly — C =—CH2

20 wherein Poly is the polymer chain and R is typically a C4-Csg alkyl group,
typically 'methyl or ethyl. Preferably the polymers will have at least 50%,
and most preferably at least 60%, of the polymer chains with terminal
vinylidene unsaturation. As indicated in WO-A-94/1 9426, ethylene/1-
butene copolymers typically have vinyl groups terminating no more than

25 .about 10 percent of the chains, and internal mono-unsaturation in the
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 suph

12



Such pol yneggadips. catalysts, and cocatal ysts or activators are
descri bed, for exanple, in US A-4530914, 4665208, 4808561, 487 PfJ5US99/07364
4897455, 4937299, 4952716, 5017714, 5055438, 5057475, 5064802,

5096867, S1Kl8firfs g]é%%ééa nieks 3t ethyleddand an 5@834:46& Budi 82 progyfibne A-1
29368, 277003, 277004, 420436, 520732 rﬁand WO- A- 91/ 04257 92/ 00333,

93/ 08199, 9oPrdustvieneqay earplymersiobbya g "tr%Pa?ﬁ'efHS) OtB® por at ed by

ref er ence.

be £ unGoRolymers elacl-m@.tﬂbée PWHRINCa héﬁ”ﬁfdlaﬁ' %?ﬂ&u‘?lcé\‘rtﬁ@ RoB aﬁhtégne my

to incorporate a unctlon group 1nto't ackbone
of the 10 pobnomers,@.gad tot) moleds, ds anaupsdipaadsuth &s arfi tocCpatoprer

or mor 6. et crgivgated SRR e & EooNer 8Fisgbuliiere 8o Bislisferor Tt can be
attached to &polymeﬁ@#ét'h?te‘h@ BYsHyléras BAA 14 hex8biehd ®r@-bthyidermd-g- pol yreri c

hydr ocar bon boné via substitution reactions or to an olefinic
portion via mbptneme)o Ataglic propylenedieligosrersfdbe presentjinentionhave a t he

et onal, B e ol RIHEITr Aol oA Y Bbn faFagy o o

ozonol ysi s) .be used as well aéhefaubpélynﬁirseudh asqionmoumw ons incl ude:
hal ogenation of n olefinigc and subsequent

][eact i onm:)f t he L&ﬁ%@éﬁfﬁ'«%ﬁ éggsrﬁ P rpq}wmﬁrsa'ﬁ %TW%QF y unsaturgt ed )
o ¢ aci d Sl pBfin-butenes, FchHs iy WetpRpariR B oYM oratoR 8F Pl at eq
functi onal f c@ﬁpdeﬁl?emﬁtm Other preferred glasses oébb@ntpcrmnegaeam i on; t
ermts
R e AN - T R

pol ymer at ambld % etal/lenes ahd rabdieopreférably 5 to 48anble 1% Bthyishéle Suehng a
Koch-type reaction to introduce a_ carbonyl grou In an iSO or neo

posi ti onts r RRIYMEFS BRYGRMAB e thanone ﬁ@hﬁn‘# F” andimay pentain On@8fpound by
free radi Ca'mﬁ?é’b%'t@@ﬁga s, TAR Js@gbfé‘érecﬁﬁﬂgﬁé%tof EAO's m&ﬁgﬁg‘e“ zation

of the polynmer w unctlona I 'zl ng compoun
anhydri de), ethylenercontentoRiffetant poliyroert h{peaee@htEM)emawalsﬂ: befmixed

radical inityAlLofed AR 28 plijreRs SeRRE P REHIHeF adkthe Rblaaidr e and

weight components derived from these also may be mixed or blended.

20 Particularly preferred copolymers are ethylene butene copolymers.

Preferably, the olefin polymers and copolymers may be prepared by

various catalytic polymerization processes using metallocene catalysts
which are, for example, bulky ligand transition metal compounds of the
formula: |

25

[LImM{A]

~ where L is a bulky ligand; A is a leaving group, M is a transition metal, and
m and n are such that the total ligand valenéy corresponds to the transition
30 metal valency. Preferably the catalyst is four co-ordinate such that the

compound is ionizable to a 1% valency state.
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of the polyner by air oxidation methods, epoxidation, chloroamnnation, or
ozonol ysi s. “0 99/53000  The functionalized oil-sol ubl e pol ymer ircTysdsemss bon
backbone is -then further derivatized with a nucleophilic reactant such

as an amne, s al cohol ... al co met co nd _or..m.xture thereof
to forma corgé'gﬁtﬂ%mﬁ”t?éﬁoma r\%@s" C#K%S&Srﬁﬁﬂmﬂgs?&

derivati zi ngdescnﬁém(féﬂ ébth’#hpléeﬁh w&ymsesqamsmmuabsasn 481798 ne and
can conpris her reactive or pol ar

gr oups. The3639745%rﬁ9¥§9§a§95%71@c§%‘c73r1ﬂy505%%§Q§74%§y5@@4§9?ed0m nant |y
hydr ocar byl sagagﬁ %ddé?“’ﬁhﬁ&ié‘asﬁgdu%@%ﬁ@&oﬂr 297 440C VAR L e

groups, e.g. e groups, 'nmtrites,
i m dazol ine gﬂﬂ&ﬁﬁB 87(70083277004 I4ZOé36P520732;Iand WQu-ﬂeSMMaﬁ?ne corrpounds

i ncl ude nono- 0 ,nes e lLyal d pol yoxyal kyl ene
pol yam nes 092@3’&?5 Wﬁ@g 93/082230ﬁg@?i%%ﬂﬁ %&/ﬁg?h@%e&gﬁl , 3 to 20),
total carbonjpiopsdratétfbpbsfefericet 0 12, 15 conveniently 3 to 12, and

preferably 3 to 9 _nitrogen atons in t he' nol ecul e. M xtures of am ne
conpounds” may advdheiksnlubip nelymede hydracaskon haekbone maybepar ed by

reaction of AlrsHbRaRedl AbEBoMEN ANERBNE ol At BY REBGR of the 2

al i phatic saturated am nes, Tnc ani noe
di am nopm)papelynier4edaanmeainmﬂmaegro!hpsmrﬂanhfrbmmgq:olwnéyba@guoaee 20

pant ami ne:  atBedURGHE orese-ARaRE val b Ran S o bt Gh St heran

di-(1, 2- prOp%id?ﬁ@)sbéh a8IMe, S, N, halogen, &B@Fonuﬂﬁééﬂ baEtiaghe@epgunds
i nclude: alicyclic diam nes such as 4-di (am nonet hyl ) cycl ohexane,

and heter ocy§atlk§at¢ﬂth3&§@afb©ﬂw@ﬁfrﬂf§h§5m-wghled@ ymed: hydrogagona

B do- am nes PAERidHe fia¥ifsuBE EAHSel S%n olenRoA 98 Ui > |

5,229, 02%s Atgcloadditior reactions. Altemém;elycthprfammdn)ahgldm cart bane (THAM as
and UK 989, 4009.

gg?\g; : lror_gsl_sl " 1%‘2’ éi‘?ﬂ&po'gﬁé’ %%839 'é‘? V‘égt%' tiom; of e?ﬁgeaﬂ s0 be
gsggs ?521 I _?F]Hey?ﬁggﬁr(r?ﬁgf%(%g ;as in d;_‘(yp,@wgp‘,g‘d ~am nes disclosed in US
15 Useful functionalization reactions include: halogenation of the
polymer at an olefinic bond and subsequent reaction of the halogenated
20 polymer with an ethylenically unséturated_ functionai compound (e.qg.,
maleation where the polymer is reacted with maleic acid or anhydride);
reaction of the polymer with an unsaturated functional compound by the
"ene" reaction absent halogenation; reaction of the polymer with at least
one phenotl group (this permits derivatization in a Mannich base-type
25 condensaﬁon); reaction of the polymer at a point of unsaturation with
carbon monoxide using a Koch-type reaction to infroduce a carbonyt group
in an iso or neo position; reaction of the polymer with the functionalizing
compound by free radical addition using a free radical catalyst;
copolymerization of the polymer with the functionalizing compound, (e.g.,
30 maleic anhydride), with or without low molecular weight olefins via free

radical initiation; reaction with a thiocarboxylic acid derivative; and reaction
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i's reacted Wwd 4y am ne conpound accordi ng to conventi onal | S
as descri beﬁ‘I I n I%Eﬁ)A 208, 560; US 4, 234,435 and US 5, 229, 022. E>‘E‘i-ﬂ[§'98/ﬂ-?364_rhe

functionalized oil-sol ubl e polyneric hydrocarbon backbones al so may be

derivati zed gfithd palnerby airoxidatidn rmethodss epoxidatioh,ichigrodmination, yhydr i ¢
al cohols or with aromati c conpounds such as phenols and napht hol s.
Pol yhydri c £Z05RSES.are preferred, e.g., alkylene glycols in whi ch t he

| kyl di cal | i i i
al kyl ene radica Oﬁ?m ugéﬁié—'{&y&l-keluglé RAerR yiocdrb bR badRBoKS is

pol yhydri c al coh I nc cerol, no-ol eat’e of glycerol, nonostearate-
of gl ycer ol theofaniehyerivatized with ginycleophilicreactast such as an amine,

di hritol ,, | ' f ' |
b dor vad. FBipe-aiooRol, BRoN), fhefel PolnnBh 8 or RS ikrelt &RARES Y 207
al cohol , pr qifediponding dérivivel .Usefalarirecsompoinds fordedvatizing al cohol .

Still other classes of the al cohol s capabl e .of %i el di ng_ashl ess

di sper sant s fupatipnalizedipolymaes comprise gt lessd 08e AMine FBH FANRPMPHESE exanpl e,
t he oxy-al ky, - Y hihe cﬁ?&em j . qtHe’k- al cohol s
havi ng up to&%gr g%é_!a?i%’t'o@%gapg | lchf)g‘\elrﬁ'éﬁ_ Whldc‘%{?%gbgﬂ kyl e%e radi cal -
cont ai ns f r camihesaay ber ydrocarbybamiftes esmay be predaminantly. o¢arpybe

di -esters of _succi.ni g.acids, or acidic ester | . rtiall

esterifit®d spMesip "@?Jgﬁéf,‘? hydrpearbyl grofin ﬂ"i‘fq%? @E?’eﬁ'ﬁ#‘?’éuéﬁé YR

al cohol s roQFsPéIRBQJ' grodps?amié_éfg%lipé]&%ﬂrm, irhidazelimof@upspang ienol i
hydroxyl radicals. 20 n ester dispersant nmy be pre areqd] 8)& one of
several knovikendtardigylagly useful aminggompeunds Beludedrpne- antpoiyamings, 022.
One preferred.g | | g ' rsants.

They are pre & ég&@@#p@g@%b?ﬁ%&éeﬁylﬁeé tl oﬂhgggg%gg%tggégg?i vati zed

pol y( al pha- otarfvienjentiyhto 4a1ie.g.,ito 20), dotal carbonatems@ndabatl tr 12vei ght 25

or et or ablsy cRRIHBNIETHY 3 tp T, 250 Brafbrabivditg it Riroben Atoris A P RRey e o
about 6, 000 KA EmPREHEOINdSHRY adveMREydous| b (8 dsdchras those

preferably 10,000 to 30,000. One conveni ent nethod to neasure

mol ecul ar  wePigRaredbyseagtiametalkyane ikafideoyitth gmynenircPrelgied amines
S 50" o ee SRR aiys Wiy B HBRG g(seo W W
Chr onat ogr apdiginincpropavé! ¢-diacitobstansi & 6vdiaknindiss@ne; polyethyienss ef ul ’
16 20 amines such as diethylene triamine; triethylene tetramine; tetraethylene
pentamine; and polypropyléneamines such as 1,2-propylene diamine; and
di-(1,2-propylene)triamine.
Other useful amine compounds include: alicyclic diamines such as
1,4-di(aminomethyl) cyclohexane, and heterocyclic nitrogen compounds
25 such as imidazolines. A particularly useful class of amines are the
polyamido and related amido-amines as disclosed in US 4,857,217;
4,956,107; 4,963,275; and 5,229,022. Also usableis
tris(hydroxymethyl)amino methane (THAM) as described in US 4,102,798;
4,113,639; 4,116,876; and UK 989,409. Dendrimers, star-like amines, and
30 comb-structure amines may aiso be used. Similarly, one may use the '
condensed amines disclosed in US 5,053,152. The functionalized polymer
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met hod, particularly for |ower nolecular weight polynmers, is vapor pressure
osnonetry (Wee9/5300§. , ASTM D3592). : I n a preferred RGEYSAINEBES t he
pol y(al pha ol efin) dispersant is derived from an et hyl ene/ but ene

| pha- ol efi | . ' . . | f about
% 600 o 155l asieEwif e ahifle RSN acbfding R, EBhRAGHal Wenfidlel TO0 |
20, 000. as describédint EP-AR08 580;d4S ;284435 and WS 228,682 r sants are those
derived f I sobyt vl tituted w i 0j hydrid
Groups and | TeadubatoRalissp beabie ey Bibrgaten BdeBid . c°
pentam ne, Lgq, REQERe SPiRBBd Swith hRIToXP SuRipeRIiES Bach a8 Therohydric and

trismet hyl ol 'am no ane and pentaerythritol, and conbinations

t her eof . 5Oneolyinytiic aicatiojs pr witbrarematic compounds S46h aSRRANSE A | nvol ves a
conmbi nation of . (A R id Mt | bl hydrid
corti a0, e PPN SRR R g proee 44 Bt ¢ o) e
(O a pol yoxtitiiHeakylepleyradioat cortains fidm 2td § cagponoatphencOteansets] or (D)
Dentan ne. uaoYARS acahls fstide lyseiahmenapleats of BREPReTOnotEaitE| o' por
mol e of A %?%ﬁ)?%olp n‘?frﬁ%ﬂyl ether 8f §NEERA PerkRBTtHINGI Qipentiepytitfitol! he

bo ut enyl

conbi nation 0 yI SO succinic anhydride with (B) a
pol yal kyloenandahpduresdheraaf. Arcesterdispesast pay gsabadaiivedfiam (0" a

20 e el RSbYRAIEHRS SHRRRH e lorRiogadll oY, o7 1
Pat. No. 3, GigoHpll1-cyclohexane-3-olPard eleybaicohbheStibothenciassesof thet i zed
pol yi sobutyl ene di spersant. , ... has. ,a nunber average.nolecuylar weight of
about 7000 taicohmi®gapable qfrmlemmiﬂ%ﬁﬁﬁp@ﬁaaﬁw Bf'%g’ea#he%r e
e "ot o apf3fiing, (o aniSe: e eyehd oursgmnerien o
and nor etspr edrerextemplified lty etbeoaizohols havingoptodS0 oxy-alkylene _rac]amjg Her cl ass
e 7 BB B ol B R o BnpagiigThapioclet
al-kyl - subst idispérdan@mmay de didsterdfeuccininacide onacidic estersheypattially 2. 5
T;l es of Caré)s(%gr){fliedcgggc?#ig%%iése. 'a%'WeII gsr, S‘é"m% {']\ég?erﬁineg polyhydric alcohols
or phenols, i.e., esters having free alcohols or phenolic hydroxyl radicals.
20 An ester dispersant may be prepared by one of several known methods as
illustrated, for example, in US 3,381,022.
One preferred group of dispersant is poly(alpha olefin) dispersants.
They are preferably employed in the invention as polyamine-derivatized
poly(alpha-olefin) dispersants having a number average molecular weight
25 of about 3000 to 20,000, preferably about 4000 to 15,000 and more
preferably about 5000 to 10,000, or a weight average molecular weight of
about 6,000 to 50,000, preferab!y about 8,000 to 40,000 and more
preferably 10,000 to 30,000. One convenient method to measure
molecular weight is gel permeation chromatography (GPC), which
30 additionally provides molecular weight distribution information (see W. W.
Yau, J. J. Kirkiand and D. D. Bly, "Modern Size Exclusion Liquid
Chromatography”, John Wiley and Sons, New York, 1879). Another useful
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par af or mal dehyde). and about 0.5 to 2 nol es pol yal kyl ene pol yami ne as
di scl osed, Wd/”é%?g%l e, in US 3,442,808. Such Manni ch condens&CTg{99/07864
products nmay include a pol yner product of a netall ocene catal yzed

pol ymeri zat iﬂggﬁ‘?é?amﬂfme&th&uE?wgm BoI9HTRrs) is Vapobprdssass ed 5

w th a conpoun talning such atgol mer substituted on a succinic
anhydri de, iocsraometnydsee, &gl ASTM 3&%2)shown in US 3,442, 808.

Exanpl es of functj O%Shésféﬁgd %@%ﬁim@ﬁ{ tﬁ%éf‘g@gﬁé %ié'ﬂhg%%%}géﬁ ipased on

pol ymers synt hes”?e ocene ca t syst escri bed
i n publ i cat i gervedfetiinidn ethyine/sutet@ alpha-olefingpalympe havimg aaumber f ur t her

post-treated by a variety of, on 1.QN t Lo uch as
bor ati on,5 asa¥¥age melecyiarweightof g °U¥2’%bg%gﬁ®@éoﬁéﬁ%@?j}, > This is
readily accompdciifidvéliint 6FaAt®,000 6826,000. it rogen-contai ning

a bo

di spersant w't ron conmpound selected fromthe group consi sting of
boron oxi de, bor cAnbthier gpeefernsdraraup of ashigss dispessanigraredhospdervedi ds, in

an anount to,provi,de fr b 4 olgs! : ' oron for
each nol e offrBWep%{X'ﬁf’é‘tl&g&% %ﬁg&ﬁ.ﬁ%%ﬁ%ﬁ%ﬁgﬁ Q&g@gﬁg%ns and atom c
proportions gfacksy @ithipdlyethylineaaines e.g tettacthylene pentargine, of t he

acyl ated nitrogen conposition. Usefully é_he_di s-ﬁgrs nt.s, cant ai Ehfrom about

0.05 to 0 Rentagihylense e@. BONCXYRIOPYIRTe YRRWRGyT IBRMARMERANE wei ght
of 20 the berabefuirihilil dRIeAmEREIRNSIhertsr. Briwpartiliaty preamic> be in
uct as y

t he pro rated boric aC|d.poI‘y'rrers (primarilly (HBgerr], is
bel i eved disperszint aombinatiomcinddlyge ascombinatior of ALpalyisebubdens ani ne

salts e.g., t . et abor at . Of ( ' ' di |
carried ou Bybsiieryn SO rEgh S orout ghy Fodlted AR Unydrofg 7T Y
on the wei ghtoMpotfll] e.g> peiaerytbritol, (@) rOpoiddxydikyle he polyantinepeugd,
preferably boric acid, usually as a. sl urrx, to the acyl nitrogen
conpound Landpalyaxyprgpyiens diamine, 95 (B) amolyalkyle eP@&aé?'Pf’t 8%90 C e.g.,
140-170 C, f i ' ggg%h kP pPi NQg.

Al ternativel ealytgﬁgl%%er gﬁﬁ?ggﬁgﬁ?&%gﬁ% %éér;tﬂnér&e g'ﬂrf y tﬁ.sgcggz ng boric
acid to a hoaboetZ nales sitken(Bd), (B) am(®)piec meleaf|A.cAsstherpietanes 30 and

s arely” FEPRBe g Gateryypiyes e cApl SAREpERIRN IS |
made for exagutsinicrahydride wiirs(®) ¢ polgakylene polyamine, e.g. tetraethylene
18 20 pentamine, and (C) a polyhydric alcohol or polyhydroxy-substituted
aliphatic primary amine, e.g. pentaerythritol or trismethylolaminomethane
as described in U.S. Pat. No. 3,632,511.
Preferably, the polyamine-derivatized polyisobutylene dispersant
has a number ave'rage molecular weight of about 7000 to 20000,
25 preferably about 9000 to 20,000 and more prefei'ably about 12,000 to
20,000, or a weight average molecular weight of about 17,000 to 50,000,
preferably about 20,000 to 40,000 and more preferably about 25,000 to
~ 40,000. _
Another class of ashless dispersants comprises Mannich base
30 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
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succi ni ¢ anhydri de, where the polyner has a nol ecul ar wei ght of from
about 450 t o¥@0O%53000 O L- SOLUBLE METAL DETERGENT 5 PCT/US99/07864
Met al - contai ning or ash-form ng detergents function both as detergents
to reduce or renove deposits and as acid neutralizers or rust

i nhi bitors, thasatpaldehyse)gnaahoubRd to? malesRolialyieReaalyamines ne |ife.
Detergent s 9eiisiated, 6P EREMBIR, T B 8144238, Y6ich Manfitd cindeABigeH © tal !,

with the polar conprising a netal of an acldi c organi c conpound.
1o The sal t prodyctsanayinchades atpoiymer piodyctofa otetalloeene catalyged . of t he
metal in i ch.case they are usuall escribed as normal or neutral
salts, and  POWBErERIGLAE 5 5 Peltiebt Antle BEREEAR SRR ey BeuRRel 1y be
nmeasured By with AebMpRbeorthiningsuch 4 polfner dubstitubsth6h & sudcthiencl ude

| arge anounts of a nmet al base by reacting an excess of a netal conpound

such as an ox@mtwdiide, ra mannetisimailag toithahshewniindUg 2:442,808.as car bon

di oxi de. The resulgy | B@g IZ8d
detergent as the O%*ée}ﬁpﬁegyoefrfﬂ?é&f&%ﬁfé’%gﬁéﬁéfﬁﬂgase E e.l%ﬁ?ég orll’%fﬂ e%g éran' celle.
The det er genten pblyhers synthesized using metallocenexatalyst systesesiantedesqibeds t hat

have a TBN of, 150 .or,. qreater. n typically fromabout 250 to 450 or
nore. 20 N pYOiEA 'gef‘{\%?‘?ﬁg?’%e used in the present invention include

oi | - 1050! Ubl e e HRPpeAshrt EahYerfufther Ebgméﬁéd'bw vatdtged phenates,

t hi ophosphonat es, salicylates, and namt enat es and ot her” oil -sol uble
car boxyl at es esnvgntienal post Feetmantsrsuchtascbernatian, asgenarally taughsin US net al s,

e.g., sogl} i § ty. ol nesi st
Commont y 25 H08oRBHES 24304, THLR redti aeSbmiendIFEL B shifel
present in nitrogen-eogtaming dispersantawithiarborem tompodndrsekectersfrom thel ci um
and/ or magnesi um i

_yith.sodium, Particul arl i ent netal det t
~are over basedMup °°E§F¥PQﬁ’lfEgé%wﬁpﬁg°@%@%ﬁ¥p€§aéggbe%ﬁ%ﬁPFZ2(rtlgen °
phenat es @nd poron g%ﬁid, &Y hAlatolvit b Poddd Finv hbalr!l aldric sropertion] & t he

practice of the 3 present i1nvention, conbinations of surfactants, e.g.,

sul f onat es arlPron for eagihmole of thejaewated mitrogen eampesitiontrabeiGeut r al
‘;St ergents mayoghs Broportioﬁ)seof'ﬁgl%n for each atomic proportion of nitrogen of the
acylated nitrogen composition. Usefully the dispersants contain from about
0.05 to 2.0 wt. %, e.g. 0.05 to 0.7 wt. % boron based on the total weight of
20  the borated acyl nitrogen compound. The boron, which appears be in the
product as dehydrated boric écid polymers (primarily (HBO2),), is believed
to attach to the dispersant imides and diimides as amine salts eg., the
metaborate salt of the diimide. Boration is readily carried out by adding
from about 0.05t0 4, e.g., 110 3wt % (based on the weight of acyl
25  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
adding boric acid to a hot reaction mixture of the dicarboxylic acid material
30 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
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Sul f onat es repared from sul fonic acids which are typicall

obt ai ned b;/ﬂ?ﬁgé&?g fonation of al kyl substituted aromatic hdeSEé'?/SB%{WsS“
such as those obtained fromthe fractionation of petroleumor by the

al kyl ati on s@caimiorathydritigdwbers therpolyBea ingisea maledularweight of fiopt ai ned by 5
al kyl ati ng benze t ene, xylene, naphthal ene, diphenyl or their hal ogen
derivati vesagﬁ'é%&g%t%zb@‘r obenzene, chl orotol uene and chl or onagpht hal ene.
The al kylation may be carried-out in the presence of a catalyst with

al kyl ati ng agents having _from about o nore than 70 carbon atons. The

al karyl sul Ql8QLEUBLES MOHEAERWENG about 9 to about 80 or nore carbon
10 atonp, prefe i fo broihts AlrREBnaFTasper al ky!
substituted arona |CM?T§)'?%[R;/@8F£SH Mnﬁ%e ggﬁl 'sol ubl e sul fonates or

al karyl sul teteérgentsi tdreduge beremove deposits and@swcid neutradizersyrduski des,

| koxi des, o] tes, b | at | fid Lfi e Ni ,
bor ot oo and RS, Gerehe i Weagang colifsid 39 RandidshaliB e Lhocer
havi ng rega'Dété@ehE@géﬁ%ﬂagggomﬁPNOs/éfa polar hidad Witihalloig bgdadpHubic tailpi-cal | y

ranges from about 100 t | (preferably at least 125 wt 99 of
that stoi chmithedheipoian headgempesing a metal salt of ap agidic graanie,coOMRONSAs  and

| furized ; ' A ' t al
compoundbsutesai g el a3Blantaly siSRGkritidrod sAe Ml M1 2
product s mawhich céée theadareyusuaiip described asaidrmiat onmeutrat saltsirand Sul f uri zed

phenol s may be prepar by reacting a | with sul fur or sul fur
cont ai ni ng M‘ﬁgbﬂﬁc%l@gﬁ‘ésa ?@ai%mmberg@ﬁﬁ@@s oA% ks meaed ﬁae or

sul fur di haligi B2BIE) PFRIMBUBISD. Weis PossiBle to incli@@dardd drituntsiofs Of
conpounds in which 2 or nore phenols are bridged 25 by sul fur containing
bri dges. metal base bjiseacting araxceas ofaveetal gamppund syichAs @ oXidee in t he
range of . 4k e, e nor e
preferat}Py %ggepqléﬁde ﬁtﬂtaﬁaﬁmﬁﬁﬁgﬁéﬁﬁgaﬁ%{a' gﬁ%ggér sant di aneter
si ze can be ovetsaseeddetergeniconprises newttdlized gletergent asthe caterdayergpof

hni d ' [ . ; ' , ' . , 1.
Lo e o SRSl oA ol b b e, |

non- aqueous ;& ' Ak Y TBN of9 \rthréafer) an@r
Sci ence, 265%%622%@@£§?% feteigents thEERARTATEN 5o

typically from about 250 to 450 or more.

20 Detergents that may be used in the present invention include oil-

- soluble overbased sulfonates, phenates, sulfurized phenates,
thiophosphonates, salicylates, and naphthenates and other oil-soluble
carboxylates of a metal, particularly the alkali or alkaline earth metals, e.g.,
sodium, potassium, lithium, calcium, and magnesium. The most commonly

25 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
salicylates having a TBN of about 150 to 450. In the practice of the

30 present invention, combinations of surfactants, e.g., sulfonates and
phenates, and combination of overbased and neutral detergents may also
be used.
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SURFACE- ACT] VE AGENTS The surface-active agents of the present
i nvention ar@ B3 ver nol ecul ar wei ght than the ashl essPGT&iS89/67804 |
e.g. about 600 or less and s <contain at |east one polar group sel ected
from hydroxyl an ' hHPS LikQGe-: i : uld be
oi | -sol ubl e and %@?ﬁ?% Cl en? pgetpe%?q?ft%fguﬁ&ﬁﬁa)é?&r%ﬁ\?g%?%é&ﬁ% aration
condi ti ons afbtained byrthessulfonatian of alkyLsubsiituted aromaticdydracdanbensf use to

which the lubricant il .is. | ected. The volatility of the additive
Should be sdrPhaRaheRs Quisingt Mokt rartiinatBrideetiley ariisbe 10

wi t hout subliyiation of atorhatid Aydrotarbehs! [Exantsles inctudddithceedbtaired byy be one

whose sol e purpose in the conposition is to provide viscosity control,

par ti cul 4r | ylkylating:benzens. delisReoxylens nanhéaiene diphanylaribelr halogent he
additive = derfiBiveafct BRANGEbe Al Hidfo e A EXIRURRRhdibhd. "
ubricant oil. or exanpl e, conpdnents such as antl oxl dants of
friction noditfe alkglatibnenay bedamiedoltin the popssncewnfra eatalystiwithy gr oups, may
be used. Suc . conponents | r be used jn |ybricant aqil

compos: 1 i ondinipting BGSRE Hana B Birs 86D 1 calbenAtfBls- e ousi y
been used i malkdigl sulfonaté€Dsually Cohtaih fﬁ:tﬁ@b@ﬁf‘grtétaﬁout 80 or more carrpl es of

oil soluble surtace-active agents are al cohols and their 20 arti al

esters, 18her®iPms, peaferably fremmabert Hhie ghoutd0,cathan atemshergkyl:  aliphatic
am nes. Sui %Eﬁt@%&gp&hﬁti{: ﬁﬁ%i%g.e al i phatic al cohols containing at
arpon atons, W

| east six c provi so that the conditions of preparing
t he conmposi tkheaocit selwble stifdnatesor akapyhsulfohietacidemayde of the al cohol

d t dur i th tion, It i f d that th
al cohol shodeyTiElRd wih axides, fkaides. aliaxsies, cathonaies FaiRoatites 1o and

hi gher becasuffide8Chydrdsiffides, nitrates HopateS &ndfl ethBrsCoetial mBta) CTRE at ur e,
preferably at |east 50[err]C, and desirably at least 80[err]C. Such

al cohol d5ma@mewt of rastel sompeundi® chosgn haying regarditorthe desired TBNwEr e
ol yhydri c, ' L fi 0 i,der ations appl
o ¥ he hot L8 tindtpRaiiot Bl UpRBNF Fanddihont dBioud 100 to 2gRlibNTer &7 ans apply

equi val ent \{preférabbf at leash$25 et W) ofthabstoichipraetrically requitede agents is
in the range of ou 0 to 40Q. en t he surface-active agent

contains an amin ﬁ?ﬁ)ﬁ%]?s P{ Eh@f%@\é\geﬁwftu%?‘gﬂg’e%@ e H’ﬁpﬁrﬁaebryange of

21 reaction with an appropriate metal compound such as an oxide or

20 hydroxide and neutral or overbased products may be obtained by methods
well known in the art. Sulfurized phenols may be prepared by reacting a
phenol with sulfur or a sulfur containing compound such as hydrogen
sulfide, sulfur monohalide or sulfur dihalide, to form products which are
generally mixtures of compounds in which 2 or more phenols are bridged

25 by sulfur containing bridges. | '

The detergent may have a particle diameter size in the range of
about 4 to 40 nm, preferably about 4 to 30 nm and more preferably about 6
1020 nm. The overbased metal dispersant diameter size can be measured
using the small angle neutron scattering technique as described in |. :

30  Markovic, R.H. Ottewill, D.J Cebula, I. Field and J.F. Marsh, “Small angle
neutron scattering studies on non-aqueous dispersions of calcium
carbonate”, Colloid & Polymer Science, 262:648-656 (1984).
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about 200 t w608s30b@r the present invention, equivalent wei ghtpdgug@feh
to nmean the nol ecul ar wei ght of the dispersant divided by the nunber o
nol es of am no or hydroxyl groups in the surface-active agent (M/(
nunber of anmino groups + nunber of hydroxyl groups). 5 Addi tives

whi ch are sui Of ASRIE T, | viscosity in the process and whi ch
have an addi Ces m | ubricating oil include hindered

phenol anti oxi daniThe stfabeatttive 4gents bithe! prebemhvem are 6t lowernodi fiers,
such as gl yceraol nono-pol eate pr ef erred surface-active

agents are gF‘W@‘F‘BP’WB‘SBBﬂ'@d‘t@e ashigss Q’Qpeiﬂ@@hcﬁg aRPNLBQMhenless ands i de,
dodecyl pgren% aﬁ QPIE E@éﬁé&p&%&?ﬁhﬁ%@&é&*mqhydr@*ﬁﬂg rﬁgr%h nene)

et hoxyl at ed ta ow ether a
tridecanol , iThedurfacetactive agentsshauld ber@ibsoluble and have sufficier stability of t he

surface-actr e _agent,. i.n the resent,..inve on o active inqredi ent
i oo abolt SOV the hebhgraBbR SBRttiong o) the Bafhoste artiisd Sipsgatioft o

nor e preferabbudmbnslbf Qseiowmctherru%mQﬂ i9Bubjeetdddt The voraturswed:fqhé of the
di sper sant. OF LUBRI CATI NG VI SCOSI TY he oil of

| ubricating ﬁﬂ%‘&grsf‘?u‘dl}é%ﬁ'r!ﬂfcﬁﬂﬂy W ita gnablecriepagtion %ffth?ﬁ‘é’"mﬂs'ﬁenvent i on
or for ngki ngltthBf %G%Itéﬁ}fél%‘aﬂﬁmbﬂh%n%&r efﬁ@?ﬁd[fmé M&y be one>€! £Ct €d
synfheti c

fromnatural Iu ricating
oils and m xwlnose solecperpse lin theagompogitionris Yo pncmde yistosity ¢tomgral,

o ner sl 1 ubr PAGiGtlagn e Retiraten bEfns Soncehuie - aRSiRIEY” e s0ftES, ' b5
General |y, thfapbhda@phiporht WhichPhis ama&mﬁm@osem ted mﬁﬁéah@o.ﬁo

centi st okes, especrally 5 centistokes to 20 centi st okes,
Nat ural oi | s FPRexamples sPMpCNeNtsssughias agtioxigaatsxn fectien grod!ﬁergt or, lard

glcl 21 ![ Irgg% : Bsr'lfamlﬁgﬁb%'rlgﬁe%glsgéﬁ[ (r%gr; ofﬁwg'f&ﬁg{eﬁ{%r%é ﬁlgéll 2 napt heni ¢ and

m xed par af f componafts mapalreadyc btey.rsetd mGlrbﬂeam‘t dultdmmmmm for thesi ty

d df |
z(zar Ived fr °"kiiown s%Eondary purpose but have not prevrous%abeen Used in the

preparation of a concentrate. .
Examples of oil soluble surface-active agents are alcohols and their

20 partial esters, phenols, carboxylic acids and primary and secondary
aliphatic amines. Suitable alcohol.s include aliphatic alcohols containing at
least six carbon atoms, with the proviso that the conditions of preparing the
composite are such that significant volatilization of the alcohol does not
occur during the preparation. It is preferred that the alcohol should contain

25 atleast 6 carbon atoms, such as 10 to 12 and higher because the mixing is
effected at an elevated temperature, preferably at least 50°C, and
desirably at least 80°C. Such alcohols may, for example, be mono-, di- or
trihydric and, where polyhydric, may be partially esterified. Similar
considerations apply to the choice of additives containing amino groups.

30 - The equivalent weight of the hydroxyl containing surface-active
agents is in the range of about 100 to 400. When the surface-active agent
contains an amino-group, its equivalent weight may be in the range of
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Synthetic lubricating oils include hydrocarbon oils and halo-

substit ut edMBWB% bon oil's such as pol yneri zed and i nt er pol PREAISI¥BT864
olefins (e.g., polybutylenes, polypropyl enes, propylene-isobutyl ene

copol ymer s, ~ghb@r3GricPS0mOFyPie preset infontibh AGKERG weighl ¥ deriRelienes) . S
pol y(1- decenes)) al ky Ibenzenes‘g%'é 9 dodecyl benzenes

t et radecyl bete-ean theimelaguiseweight of the QIEP%IBHW dmci,eld)lnetmaanemper of

B kol ated i (it of SRS hroh bl in e Shlfkbe =Bl BaeRP Rl . ©
derivati ves; nambbogfsammb Qmupisolgﬁumberobhydrbwl g%ckyé.)ene oxi de pol yners and

I nt erpol yners and Livativyes there he term nal hydroxyl
groups have been ﬁaait'y?%&’rlﬁ' %f&%#ﬁaaec{amﬁcentm"mg V‘S@Pﬁ@‘ I thesproggss et c.

constitute agRd G cchQ@é aff dﬁ&fb‘ﬁal ﬁ:\‘\&f:@ﬁid thel I4BFié ﬁgmclude Hxhhéred-rhese

are exenplified by pol oxya | ene polyners prepare nerization
of ethyl ene phent amlopldapﬁ @neh %24, 8- dyl-phepiol, andl &lctlbn Iﬁodlﬁetsar s of

t hese pol yox , et hyl pol yi sopropyl ene gl ycol

et her Eav?ngg‘z#ﬁé%g%gar%ﬁ%@e e\?\el ght of 1000, diphenyl ether of

p]9I y- Iet hyl enle gl yvné dra‘ehrne@ snrfmé%uluberal genisire ﬂc&fen?gggel&%%)eﬁ&wdet her
of pol ypropyl ene g av ecul ar wei 0 an

m)ng- éﬁ&’ BoPWbB&@ﬁlp@eBQl i‘ﬂ@gq [%d@&’ | phenol, '&%‘%t"—‘dttﬁgo\é{(%ﬂ!n@ &¢id 20
esters, m Xeslkghﬁéfrfanfo@éﬁ\me?%tﬁoﬁﬁé@ ﬁdweﬂe?g@lm@t -éxﬁbg¥s éﬁer of

tetraet hyl ene er sul t ass hetic
| ubri cating d!etlmmmeéemmmol lsodesannl andimixiures therebf.c aci ds (e g.

Cicoini ¢ aci o5, nifePEaiie? e deRs sdan iy eBlerenbBveBBEBR. acio

fumaric acidan adtnra mgmudnt bagis iscalfo . ﬂt@lzm % f‘@de‘?é'rlaﬁlyﬁﬁbdut 0.1to
alkylnalonlc mal oni ¢ aci vari ety of al cohols

ci
(e.g., (S g/s aﬁ%ﬂlﬂ"e Pﬁ%fﬁﬁmyﬂﬁ@%wdp 1 tﬁd@é’@y% kasashen thetatahy| hexyl
al cohol , et Wépﬂ?ofthe dlﬁb¥t%3ht di et hyl ene gl ycol - nonoet her, propyl ene
gl ycol ). Specific exanple of these esters include di butyI adi pat e,
di ( 2- et hyl hexyl) sebacate di - n- hexyl 30 fumarate, dioctyl sebacate,
di | sooct vyl | 2 . di octyl" pht hal ate, didecyl
pht hal at e, gt hyl hexyl diester of linoleic

ggi d di ner, and tme oumolwrxcaﬁngwushosntmxsbiul foranaking coneeftratesddf the

20 invention or for making lubricating oil compositions therefrom, may be
selected from natural (vegetable, animal or min_efal) and synthetic
lubricating oils and mixtures thereof. It may range in viscosity from light
distillate mineral oils to heavy lubricating oils such as gas engine oil,
mineral lubricating oil, motor vehicle oil, and heavy duty diesel oil.

25 Generally, the viscosity of the oil ranges from 2 centistokes to 30
centistokes, especially 5 centistokes to 20 centistokes, at 100°C.

Natural oils include animal oils and vegetable oils (e.g., castor, lard
oil) liquid petroleum oils and hydrorefined, soivent-treated or acid-treated
mineral lubricating oils of the paraffinic, napthenic and mixed paraffinic-

30  napthenic types. Oils.of lubricating viscosity derived from coal or shale are
also useful base oils.

22



sebaci ¢ aciypyiitddes Wo nol es of tetraethylene glycol and two so8fo7dka
et hyl hexanoi ¢ aci d. Esters useful as synthetic oils also
i nclude those made fromC5 to C err] nonocarboxylic acids and pol yols

and pol yolh et hler$¥ir§theﬁcaﬂaricagpg!hﬂ?!inchgjeghmbartz_tanimﬂstand bﬁppop?ne,

pentaerythritol, I pentaerytnritol an .1r)]pentaer rto

Silicon- baﬁ-ﬁ’sﬁm@dg\ygﬁa ‘P'Pu8"§5P%P§W!¥m?&%$rﬁln?e'iﬁ’ﬁﬂﬁw , or

pol yar yl oxygs h%g@?@do‘y}ﬁmeﬁéyp‘oﬁ;ﬁo ylbRes OptRpYRRAeassbinglenesel ul class of
ricants,

synthetic lu s; they include tetraethyl silicate, tetrai sog)ropyl
silicate, IGopalymers, Zhiarinated:rolybutylenes: poly(1-hexenes), poly(1-octenes),

buty1 - pHem Pl GrEe)| By uGaenBR (F o, didefbBnashos ..
pol y( met hy| fetraenpibeazemss, Rinorylbsrzehps adi(2-pthyltesgi)benzenes)r synt heti c
(000 - " hyphands (¢ Gp iR Tomrenyy RSO RAVRNSAPITANT st or of
decyi phosphapyaietbaipheh(l ethBIS &l 4IRGIakéd kRHeRgYSlifides and the

Unrefined, reti ned erefin S can be Used in the lubricants of
t he presentdeénvativespanalogs anhdhemalogs thereot.hose obt ai ned directly froma

nat ural _or nt hetic.source Wt rif | HE - For
exanpl el%a émfe eo‘?’f'd%ﬁ'f’&m%%n%%ﬁ@é‘%{ég%aﬁgtdgp #’ féﬁ%ésgg'neetrr% ions,” a 20

pet r ol eum ofhe telrhitial Bgdebixykgroups havenbbient mbtifled by estedficationpi | obt ai ned
directly froman esterification &rocess nd used, wi .t hout further

treat ment m@hhpgjﬁ@,%ticn, etc.pfOpSiitute anathes ¢laskef knewn synthetic ‘j't%ri"?ﬁt'l"gr to the
unrefined opysS PHE&DPhrd Qngér/meléﬁegnlgfﬁslyhﬁgé]kﬂgﬁé hRlynér83irBHaldl Bye or nore

purification steps to | 0 re properties. Many such
purifi cati opolymenzatior of ethylénencxide i ipropytiens pxige, thepatkylandam act i on, aci d

b t ti filtrati d | af i . th
ki 11 eqt - efierspthess naimalofe BHart (4 8o stfipelyiscigifens 307,
to those usgNcoietREf Ravingein Aastage hsolégular weaight of ¢000cdiphehyl ethecdt
have been a read%/ used in service. Such rer,efl&eéi 0|IB are al sg known as
recl ai med oPol&ihyjens glycobhavingimelecuiarweiohtiel 9001900, disthyl gthesy by 30

toﬁfE‘gi ques T%%l@@g@g&@yé&%sr@dg mdINESarRdighit bf 100645, Aspduct s.
mono- and polycarboxylic esters thereof, for example, the acetic acid
20 esters, mixed C;-Cs fatty acid esters ahd'C13 Oxo acid diester of
. tetraethylene glycol.
Another suitable class of synthetic lubricating oils comprises the

esters of dicarboxylic acids (e.g., phthalic acid, succinic acid, alkyl succinic

24

. acids and alkenyl succinic acids, maleic acid, azelaic acid, subericacid,

25 sebasic acid, fumaric acid, adipic acid, linoleic acid dimer, malonic acid,
alkyimalonic acids, alkenyl malonic acids) with a variety of alcohols (e.g.,
butyl alcohol, hexyl alcohol, dodecyl alcohol, 2-ethylhexyl alcohol, ethylene
glycol, diethylene glycol monoether, propylene glycol). Specific examples
of these esters include dibutyl adipate, di(z-ethy!hexyl) sebacate, di-n-hexyl

30 fumarate, dioctyl sebacate, dilsooctyl azelate, disodecyl azelate, dioctyl
phthalate, didecyl phthalate, dieicosyl sebacate, the 2-ethylhexyl diester of
linoleic acid dimer, and the complex ester formed by reacting one mole of
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As indicated above, additional additives may be incorporated in the
conposi tes MO WE%%hyention to enable themto meet particul ar PCT/US99/07864
requi renents. Exanpl es of additives which nay be included in the

| ubricating gibadiemRAPwith M nitlés BRfefraefHyiénd GBI md fvo iﬂé&é’?f' 3y index 5
| mprovers, corrosion inhibitors, other oxidatron inhibitors, frrction
nodi fiers, ethylhaxanoic@eder sants, anti-foaning agents, anti-wear agents,

i q e IRy . : d i
Porthor detail - EStSaBhies et bik BRNLEE MORT AL ARG R e ot a
salts are frélmeopa?&?I_iaaciﬂsandrnoilthanidlplwblmeitml}fs@_aah a%gféapgmytThe netal
b | kal . I ne ar , or alum nu ead, tin,
grybgeﬁﬂ?na H&ﬁbh%&&*‘%’w@?"&Pe"%aewgwg%'ealp %emmt%lsﬂ? s are nost
conmonl y usegigdhtaemytiriialt i ng oil in amounts of 0.1 to 10, preferably

0.2 to 2w % based upon the total weight of the lubricating oil
conposi tion. TheySHigpnthasgd aijasuchias the polvadite polyaryl, tpolyakewy-, bechni ques

by reacti on BPURRICRISRIEICER il sfibys IS TonHIG fngther uShLcBSTRE i non
neutral i zi ngsymthefio tubridafiSPthey ihtlude Zetmet?lylgmrﬁ!g,t tetraisopropyi %iﬁef)ﬁ,ﬁ;i r;l and
y, I eac

di t hi ophosphor,i c,.acjd may. he nmade b ures _ of

secondar ¥° al f%%(%—e{hxheé%%wq%a tetrar{flimethyk2athyihexylisllioate.i tetradp-tads ds can
be prepared . s . - irely secondary
I n char acterbgﬁc'js?%gﬂ% drgﬁg%gﬁk?@%@g?ﬁﬁgﬁ%? I@Fés?@é\re entirely
primary in cnawanemy!)sxwama@ndmp y(imethylphenyl)siloxaneas. cOthersynthetic zi nc

conmpound coul,ghhe. 1 ' droxi des and.car bonat es are
nost gener al |®ng%ﬁﬁ§g%ﬂ%%u@(g%8§wq#g@°? &%&8@%!’?'99 @SP#a(Frgﬁn 25
excess of zi tricrekyt phosplsate otfiooty! phostsivate) diethy! 8ter of dbBripRespIuME i n the
neutralization iea&t i &n. \ The preferred zinc di hydrocar byl
di t hi oph&¥phafidhand polymericietrghudrofurans,a| ts of di hydr ocar byl |
?'oﬁ mjloghog ghor | C BRrétinedFLrifRY R refdtireddlisSchrPBe used if Bife B@n{:&ms[%r r
_— the present invention. Unrefined oils are those obtained directly from a
natural or synthetic source without further purification treatment. For
example, a shale oil obtained directly from retorting operations, a
20  petroleum oil obtained directly from distillation or ester oil obtained directly
from an esterification process and used without further treatment would be

an unrefined oil. Refined oils are similar to the unrefined oils except they

]

have been further treated in one or more purification steps to improve one

or more properties. Many such purification techniques, such as distillation
25  solvent extraction, acid or base extraction, filtration and percolation are

known to those skilled in the art. Rerefined oils are obtained by processes

similar to those used to obtain refined cils applied to refined oils which

have been already used in service. Such rerefined oils are also known as

reclaimed or reprocessed oils and often are additionally processed by
30 techniques for removal of spent additives and oil breakdown products.

OTHER ADDITIVE COMPONENTS

24



wherei n R apg obys3g¥y be the sanme or different hydrocarbyl radcei;$99/07864
containing from1l to 18, preferably 2 to 12, carbon atons and 1 ncl udi ng

radi cal s such as al kyl, alkenyl, aryl, aryIaIkyI al karyl and
cycloaliphatic As mda@teélabov@,aaddmmdradﬁltmeefmay ba incorpoeated i ther oups are

al kyl groups of 2.10 t als may, for
exanpl e, snteﬁ ?jrtgﬁﬂve"i%omg e?‘ag’regﬁkﬁm@"ﬁﬁp §F&%&a§ut yt, gec- butyl ,
anyl, n- hexy,Je uirefments. ERempteﬂof adRﬂWes which ndayise yiciudad imddey | ,

2- et hyI hexyl , phenyl but phen clohex%‘h 10 et hﬁ%cr}/(flopentyl

p][ openyl , buJubRgating gjl ‘éﬁ'HEPs'f'B“ 9[%1 tal nust ihihitors. (iscos total nunber
of carbo at il
} Hﬁo&%rs coﬁ”oﬁaﬂ u%u%ntdr%he%r%iﬁtﬁgmgﬂg’%wmﬂﬁh%odlﬂers‘{“

general ly be greater Zl nc
di t hi ophosphather dBpetdwitszfantlefoammg iagents, aotiovedriagents, tpoup poidphat es.

Oxi dati on inhi bi tor oxi.dants reduce the tenden eral 15
oils to det JERIESIAN ?r?%cg térg'."g i d§9W§ a&%ldf-ﬁcf’ﬁ?%ﬁrbwgﬁdgbqevi denced by
sl udge in thgejpwbricant, varnish-like deposits on the metal surfaces, and

by vi scosity growt h. Such oxidation inhibitors include hindered
phenol s, al k@ deocasby!idithiaphiosphatesmetal saity ppn REHEROUEEAAS havi ng

preferab y phenol
sul phi deloym fRiiearshd antiodddit’ H( #hé n@aftﬁ%&?@pﬂgﬁg&%g@aﬂ@mé
phosphosul fuea'umechemal sulafuumhum,i Iéadirtmpmdjytmenum mapgmmﬂa)rrmkel esters,
met al t hi ocar bamat

o] ble c bed us
4,867,890, a¢RPR&H ﬁwe g%ﬁ moaﬁ%ﬁ{arbﬁﬂ%ged im lubricating o I‘e’iﬁ'rra.ltlg almnnes

having at | egpbuhtéofd. WBWOCpEEfQ#EB?y@tZﬁ)Ci‘Wi% basedldpifrtimetbﬁal It trogen
constitute another class of conpounds_that is freguently used for

ant i oxi dancyef ﬂm.Iutynqat@g@llrmmpwtl@nnﬁyebsénans bel prepared in gggPrdagadunt s,
Db oumets RS pahSphub0fs B 8Tor AU R cRER cBhosppond oce
26 acid (DDPA), usually by reaction of one or more alcohol or a phenol with
P2Ss and then neutralizihg the formed DDPA with a zinc compound. For
example, a dithiophosphoric acid may be made by reacting mixtures of
primary and secondary alcohols. Alternatively, multiple dithiophosphoric
20 acids can be ptepared where the hydrocarbyl groups on one are entirely
secondary in character and the hjfdrocarbyl groups on the others are
entirely primary in character. To make the zinc salt, any basic or neutral
zinc compound could be used but the oxides, hydroxides and carbonates
are most generally employed. Commercial additives frequently contain an
25 excess of zinc due to use of an excess of the basic zinc compound in the
neutralization reaction.
The preferred zinc dihydrocarbyl dithiophosphates are oil soluble
salts of dihydrocarbyl dithiophosphoric acids and may be represented by
the following formula: '
30
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up to 0.4 wt % or nore preferably avoi ded al together other than such
amount as nﬁ&p? E3M% as an inpurity from another component of PERES99.07864

conposi tion. Typi cal oil soluble aromatic am nes having at | east
two aromatic 5 groups attached direc y to one ami ne nitrogen contain from .
6 to 16 carbon atonms. The hpmes y cont ain nore than two aromatic

gr oups. Conmpounds havi ng a tot\ﬂf ast three aromatic groups in
whi ch two aromatic groups pre | ed by coval ent bond or by an atom
or group (e.g., an oxygen pr sul ptpjr_a.t a -CoO, -S2- or alkylene
group) and 10 two are directly attaghed to ne am ne nitrogen al so

consi dered aromatic am nep ha%g at ledst two aronmatic groups
attached directly to the mtrogen The gromatic rings are typically
substituted by one or nore _R@bstituents_jgel ected from al kyl,

cycl oal kyl, al koxy, aryl oxy, acyI acyl am no, hydroxy, and nitro

‘groups. The anmount of any such oiI sol uble 15 aromatic am nes havi ng at

east. 10 argABbPRATRROmEl LRHE SaHS BFbitré hydrocsRBR BHlcaRs ni L rogen

shoul d preferably not excee active
Repr esent at mmtammg}frwn ‘oo ‘b&unraiemblyl&todlsz tqarbmdahm andincluding

20 ot ey yPAERC SR St Sl 2ol Endiur A RRYLEET sy BRI C ) e 2t o

and a vi nyl mansawrldamwraﬂyméﬁema%@h a&wmegmupeér@amyl yroupst e Bto and
partially hydrogenat ed c;_)lp ymers of styrene/ isoprene, yrene/ but adi ene,

and i sopr ened gRfogR;atams. Jdhusgethe @glmwfqraﬂxammgo%gmvéa@eropy -

honopol yner t _ fiers and

f uel econom?’rgg%lhﬁsﬁ@ﬂlc ?gego%%y Q@P(lé%%exyl,vm%x%#g{)%t?ﬂege ’hgr edi ents of
the final oidodesyi, actaueoyl, QPethyluemyl peny) dylphenylptyclobéxylat eri al s are

gl yceryl nonge s, of er f acj ds, for . EX. | e.... gl yceryl

nono- ol e%?te é}y&yglogpn&&%goeﬁgy b thptﬂfﬁ f {0 o%\"d%'?gaug"%gtt% €diols, for
exanpl e, "t haotilhanbediof catiirestofis @edRdid Rgdnmdkhibphésblﬁﬁlc aéigty acid;
oxazol ine con‘ﬁ ounds; and al koxyl ated al kyl -substituted nono- am nes,

di ani nes andVl IQWF"%‘VIQQE‘W@@ Q%Fefexwléc ditvdmearyled tal | ow

27 dithiophosphate can therefore comprise zinc dialkyl dithiophosphates.
Oxidation inhibitors or antioxidants reduce the iendency of mineral
15 olls to deteriorate in service. Oxidative deterioration can be evidenced by
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 alkylphenolthicesters having preferably Cs to
C+2 alkyl side chains, calcium nonylphenol sulphide, oil soluble phenates
20 and sulfurized phenates, phosphosulfurized or sulfurized hydrocarbons,
phosphorous esters, metal thiocarbamates, oil soluble copper compounds
as described in US 4,867,890, and molybdenum-containing compounds.
Aromatic amines having at least two aromatic groups attached
directly to the nitrogen constitute another class of compounds that is
25 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.,
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PCT/ US99/ 07864 ami.ne and ethoxyl ated tall ow et her ani ne? ihgg%'or-lls%‘t i on
nodi fiers identified above may al so be used as surface-active agents.

A \éi scosity uprldmggiwﬂmpmdemaﬂé ppeferably atodedialtogetheriother thanissichsi ty
I ndex inprover and as a di spersant. | es Vi SCOSI lndex inprover 5
di sper sant s aMRYRIAS m&@%@gaﬁﬁﬂdwgﬂgﬁ}gﬁﬁﬁé,ﬂ ?%P889§ﬁ$?'3ﬁ50| yanmi nes,
with a hydr%%béﬁQiﬁ&PbSt ituted nono -or dicarboxylic acid in which the

su

hydr ocar byl st tgént _conprises a chain of sufficient length to inpart
vi scosity index iTypicalioilgoinie arematic amineskhaypgatirast twa %&Héf“él , the

viscosity i | ' S f o7}
To™ o CHa iiles ARG aiePRilo Y affite RiroopRlcaRteiflit e300 ¢afn”’ 2,
rmno{ t d@bh@XWfit@aﬂm& maymoﬁ_&ihm@b(ﬂ\dhi\gammtic(grau@sj with an
unsat ur at e ni tr ogen- cont ' 4 . 20 b X
pol yrer "of ompoliegs P&Vinaca tiraiahat ikt taime,aromat areup e Vg8 o no. o
i - car boxyl i ; ' ' ' '

&ogfati)‘c} groups B%fn‘il&ld ?’/fﬂ dﬁhéién@ﬂoﬁﬂ‘dﬂt%g dcigdfdwfbﬁgi or an

al cohol ; or a ethylene with a C3 O olefin further

reacted eit Herg.pbgn gecygen ogsalpbur atontxy a -CO-,r$8kr oF alikvienea groyghand

ol ymer. WaciBeraeirananaees 1 ofib b8 hifioen ateo terRigdied Sorighe’ P10 1 he
grafted aci camire8 Huvisgratieasiiwil aroynatic greups attachéd directly to the Exanpl es

of dispersants and viscosity index inprover dispergants 20 may be found i
Eur opean PatRitfegefn.edheiaramass rugs alﬂ%cgg SU%S?'PU%E%V ons-Bt MR nt e

deor essant s, o, af e [WtS geW"?ﬁ?Wﬁ?@'%'H’Pﬁ"b’m@yw’ %%yl' | oner the

m ni mum t enperature at ow or ~cah our ed.
Such addi t i vasylaminoyblytrdayoand nitsopgrosipsofThenamountiaf amy suctwail geluble

: He AR : i
Funmar at ol rRMRtE AT gl et oSt oot stolipd Rettiel bk 1 ° oY1
can be provigieslafiing Ritidgen! shotkd preférabhenpdxcaiedx 4wt %ygutivef or  exanpl e,

silicone oil or polydimethyl siloxane. Some of the
above- nent i ORGEE tives can provide a nultiplicity of ef fects; thus

for exarple, a siRgpfeafiltive'Geffedst saftatie HisthpAbifild arexi dati on
: pproach 1's we nown and n not De turther
el abor at ed hpolgisobutylene, copolymers of ethylene and propylene, polymethacpyates,
20 methacrylate copolymers, copblymers of an unsaturated dicarboxylic acid
and a vinyl compound, interpolymers of styrene and acrylic esters, and
partially hydrogenated copolymers of styrene/ isoprene, styrene/butadiene,
and isoprene/butadiene, as well as the partially hydrogenated
homopolymers of butédiene and isoprene.
25 Friction modifiers and fuel economy agents which are compatible
with the other ingredients of the final oil méy also be included. Examples

of such materials are glyceryl monoesters of higher fatty acids, for
- example, glyceryl mono-oleate; esters of long chain polycarboxylic acids
with diols, for example, the butane diol ester of a dimerized unsaturated
30 fatty acid; oxazoline compounds; and alkoxylated alkyl-substituted mono-
amines, diamines and alkyl ether amines, for example, ethoxylated tallow
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When | ubricati ng_\()corrpositions contain one or nore of the above-
menti oned P each additive is typically bl ended intoPCRA/SBYLWB6S |

in an armount, which enables the additive to provide its desired
function. amine and e ﬁ&g@&@&%uéw el AANABE THAITHLEOK? Fhfifbirk idétitifie@t her than
the 5 over ased netal detergent, ashless dispersant, surface active agent
and di | above Didy, alsarerusegcas swfaceactivecagents. 50 wt . % preferably about
0.2 to 40 (Vg g !§ ESI&ESQ é g QHB qrg: n nore
preferably a L’ Q ﬁzgtcgoﬁ p{ehr%%% °§ 1to 10
W . % index ifipeovermrias atdispergamle Exanples oﬁdﬂedsitypmdekudnprml ng oil

inio concentratlonresultl |naf|nal lybricgatin osition which
may npAisp H‘Q"éﬁ%@afégﬁ Pypdusts of aRYNES, £0 g Ilﬁiﬁéy% Ne$pi cgl I yI (io
to 15 ”ﬁﬁtﬁ aéhgérokgﬁoﬁgﬂﬁ Stittitedd onb6r &l@ﬁ?ﬁd&?ﬁﬁ a&ﬁ'uﬁgvrﬁtbﬂ tHef ubricating

viscosity. esent’'ative erfected anounts such additives, when used
in cr anhydroearhyh substituent coraptises ac¢hsin @\/sufmlenlt Igagthdpiewart st ed are

E/}Agtseod/ s LiscBERfin récg%?}trov?%b berfé ffingBompounds. ARdeleld, the

(Broad) visco$ity mﬁéﬁcrmg}over dléb‘diééﬁtﬁmﬁy bpefor @xample, a polymer of a C,
0.1 - 20 Met al Detergents

0. 1 - 180 to Caq unsatyrated ester ofwinyl glcobgl ¢ra Gsite o unsaturated mono-
5 _ hat e 0.1 -
ga rlquxhcgamdien% Cy itﬁé'l!ﬁ@ Bi-cafoBificosdd With 4 LRsstanrase -
01 -2 nitRgen-carntainimgemonoseanthaving 4 to 20 carbon atpnos; a polymerofa 0. 01 -

" 015 " Gl Cn i Whnan wsaigiet Gs to Cro mono- gr diarborylicacid o g

Friction Nb‘ﬁeﬁtrﬁr zed with an amine, hydroxyamine or afafcohol; or a polymer oﬂ 1. 5
Vi scosity Modifi

Basest odk ethylene with a Cj to Cp olefin further reacggoéﬂ'@é be grafting ‘B&I‘ &919@0
Al | h
wei ght Bﬂ&ﬁtiﬂ?étépgﬁ%ﬁéﬁe%oﬁqﬁh@ moHUnRSISthe élﬁf&df '5Fg ghditihg ahed) are

based on active 1ng ntent of t rve, and/or upon
29 unsaturated acid onto the polymer backbone and then reactlng carboxylic

acid groups of the grafted acid with an amme, hydroxy amine or alcohol.

0-
6
0

Examples of dispersants and viscosity index improver dispersants
20 may be found in European Patent Specification No. 24146 B.

Pour point depressants, otherwise known as lube oil flow improvers,
lower the minimum temperature at which the fiuid 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 Cs to C4; dialkyl

25 fumarate/vinyl acetate copolymers, and pdlymethacrylates. Foam control
can be provided by an antifoamant of the polysiloxane type, for example,
silicone oil or polydimethyi siloxane.

Some of the above-mentioned additives can prowde a mumphcsty of
effects; thus for example, a single additive may act as a dispersant- '

30 oxidation inhibitor. This approach is well known and need not be further
elaborated herein. | |
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t he total | o any addit i ve- package, or formulation whic C%' l he
sum of the .(?Q&wgéght of each additive plus the weight of toFaI oslb?/p?gﬁ‘s

di |l uent . Exanple | 5

Bl end conponent s When lubricating cormpesitiohs contain eneiapmeresf theyahove- additi ve
concentrates were made by . bl I ng th | owi i - .and

deter gents. mentioned add')i\“'a?-s?%%%‘ﬁ'g‘ﬂ%% %@ﬁﬁéleﬁ%@%ﬁ? tgn@g?{?? %3* "a'ﬁ

et hyl ene- but g0@mount, WhitRler@bled the additivé ©ifrevideds desitedfunetisrany! group

i ntroduced by Koch 10 reaction, derivatized with ol%a%e nd bor at ed
according to the The ampunt&fithe abeve mantigned agdgities.QNerHWRN & nunber
average npl e | ' i0& iaBhEhMg 6000 and
t he hydrgggyn‘g‘?#rgésed mertﬁﬁp#%g!'géj"&. %mé}g%%ér QGS%'?%P hes yﬁg%‘%@ I iagﬁt gi(’:‘qoltteri ng
t echni que at diffintoil] €an varmge from atmqutdx i ta b6 wt. %8 opreterablyrabout 0.Ated8r based

G anoter of Wik oo pisferaby sooutLA i 38R, % e dudh s Hreiehif G,

scattering tgeou A20 W% WRHXEI more ﬂfe?érbbly@bdljﬂ& testd wt%.dj spersant to
t he overbased detergent was 4:1 and the sum of the defergent and

di spersant on an Ebeicoacenigatednay befugther addegbto a lubrigating ®idag on the tot al
wei ght of th 0 20 . . . - .

Exanpl e &) 80:99e'?ﬁr%%ﬁ%§01t&ﬁ§ in a final fubricating oil gFrgﬁglsﬁxgn ggk(\)lgiel érl'fr\ye

The ol eagi nogmpisyfremit 5 & 25 phaswits) prefiecatyl 6ite 18amass %, typically A@do 46

100[err]C by firs I Xi ng the surface-active agen tth. § 25 di.spersant
and t hen addm?gst%@%‘é? Eggﬁ?ﬂt@tﬁ' thesemaipdgrbel 8'11 B}A@Pd“ﬁﬁﬁg vnscog“f‘.ged f or

appr oxi mat el ?eﬁréﬁ@_ﬁﬁﬁv@éﬁé&i&& SIS lof sUEP ad ditiess, WherPased i t he
viscosity (i ossible). I'n addi-tion, the blend was observed for the

Wei ssenber g efankcase itbsicants, @re §stedhelow. Willithe values disted aresstated as v e

agent's age showg dded bl vk iRlediént 30

ADDITIVE ' : 1 MAss % MASS %

_ " (Broad) (Preferred)
Ashless Dispersant ' , 0.1—-20 1-8
Metal Detergents . 0.1-15 0.2-9
Corrosion Inhibitor . , 0-5 0-15
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
Antifoaming Agent ' 0-5 0.001-0.15
Supplemental Antiwear Agents : . 0-1.0 0-0.5
Friction Modifier 0-5 0-15
Viscosity Modifier 0.01 - 10 0.25-3
Basestock - Balance Balance

All weight percents expréssed herein (unless otherwise indicated)
are based on active ingredient (A.l.) content of the additive, and/or upon
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Table 1 Surface-active Agent W% Bl endi ng Vi scosity Wi ssenberg
ef f ect WO 99/53000 (cSt, 100[err]C) PCHBSW 7R

G ycerol nonool eate 1497 No d ycerol

nonool eat e ohéo l\asi eate 1.0
11, 207 theotal gégﬂt‘rbf anytaci]dmve-pac age, oTR V\r/mu%a.tﬁry\ﬁﬁibﬂ %Iv%IIBBQﬂé

No et her sumiofdhe A.l. Beightydf giact additivenplus tise weight ofiggal oil or diluent.

No et her am ne Et hoxyl ated tallow 1.0 6216

Smal | ether amne . FEthoxylated tallow 5 705

No an ne Nonyl phenol sul fi dexafmple 1 17560 Smal |

D phenyl am ne 5 30, 832 Lar ge No Agent
(Control)s N A >100, 000 Blend comapepents = \\¢j ght per cent
surface-active ag A ' f 5
Exanpl 6 3 fH¥heFAGWing exaMpk, éﬁféhg{ﬁ;oug adhﬁﬁg cgr?cght?é’@%%?éfb nthe
fol | owi ng exaradechy blbadgigrtbas‘ohﬂhg'd:spmantaanddetemem e made by

bl endi ng the fol | Qwi.ng_ di t A di
vas e by f unct RHSRSIERRLIER TR PEATHEPEIANS 3n etaiene huténens e ob
ethyl ene) W gfpgly ﬁxéi'k%TWt B tHPeh8} Mtﬂl#?ﬁi'bbhyi@ébp lntrocfu@éatﬂyq{bch

derivatized wt h pol yam ne and” borated accordi n o the procedure
descri bedo i nra@tmngderl\ataed withepoipamine av@rb&gﬁegﬁpéemmto the' wei ght of the

di spersant V\@f&ﬁ%@%@ éé%@ﬁ%m%kgm 379" G M er averddéibtedutasSt | mat ed

to be approx 31
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

15 magnesium sulfonate with a TBN of 400 and a diameter of 10+2 nm as
measured by the small anglé neutron scattering technique. The weight
ratio of the ashless dispersant to the overbased detergent was 4:1 and the
sum of the detergent and dispersant on an active ingrédient basis is 42
wt.% based on the total weight of the concentrate.

20 . | : |

Exainple 2
_ _ B_Iending' Procedure
The oleaginous concentrate blending procedure was

performed at 100°C by first mixing the surface-active agent with the

25 dispersant and then adding the detergent to the mixture. The blend was
mixed for approximately 5 houfs and then a sample was taken to measure
the viscosity (if possible). In addition, the blend wa's observed for the
Weissenberg effect. The blending results with various surface-active
agents are shown in Table 1 below:

30
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An over baseg, %;sgdf,gent-was used containing a m xture of

sul fonate wth

N of 400 and cal cium sul fonate with a TBN

TS

The weight ratio of the calciumsulfonate to the nmagnesi um sul f onat e
was 2.2:1. 5rable1 The weight ratio of the dispersant to the detergent was
3.75:1 and ——t-he-sumof the Bf-gent-—aRd—ai-Shef-sant—ppan—act-ve
i ngr edi ent |Siface-gctive Agenty | Whksed HRlanding ¥isgosi 91W%§sqrih§rg effect
concentratd. cSt, 100°C) Exa"rgbger@ 40
Bl endi ng Prlocedure The ol eag] hous concentratel bl ending procedure
was per f or ma@lyeeroi mondrﬂé@brr] 6 by firpt487 xi ng the sur N@e active agent
with the dl%?e.r.sam—a hen agdi-hg-t-he—detergent tHtH-e—+o—t+-he
bl end. The |fPWrRaralmoRGoleater of 2.5 apasmmatel y 3 houf y\and then a sanplle
was taken t T ST Ty @ssiblre). In)gesBif on, the plen
was observeas*ygréﬁ'r?gdweé% ssggﬁoerq e ?e’ct. The blendihg results with
vari ous surfmexwatéd/mllow agelts are sWétn in Table 2 pdoow Table P
Sur f ace- actli W% Bl endi ng Visgosity Wi ssenbefg Agent
(cSt, 100[er?$€53m"é$fect obsér ved Nonyl phenol 5 ( Not
measur ed) phe Ql.s V1453 1726 No No
Nony| phenolEtﬂ%xyI%edwm 1 No Dode¢cyl phenol 5
791 etheramtine Dodec;l phenol 10 (Not measured) No
Tri decanol o No T | 10
526 Ethoxy%ed tauof"%odeq A 6216 ( Nof %‘gur ed) No
No Agent (dogthephmingA >100, 000 Large 20 *}Wei ght percent
surface-actliinve _agent based onitotal weight of the dil-sper-sant-

Ethoxylated tallow 5 - | 705 No

amine

Nonyl phenol sulfide 5 17560 Smali

Diphenyl amine 5 30,832 Large

No Agent (Control) N/A >100,000 Large

10

* Weight percent surface-active agent baéed on total weight of the

dispersant.

Example 3

Blend components
In the following example, oleaginous additive concentrates were

made by biending the following dispersant and detergents.

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-84/13709. The number average molecular
weight of the dispersant was approximately 6500. The hydrodynamic
radius is estimated to be approximately 34 to 40 nm.
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sur f ace- act WO2963e00t
is uncontrollably high,

However,

the concentrate

| arge Vi ssen
and not one o

The results in Table 1 and 2 show t hat when no

IS present, the viscosity of the corREnuseTséd end
and a |large Wissenberg effect is observed.
when the surface-gcjive agent.s_are.present . t vi scosity of
’bﬂ‘deﬁ%?sﬁﬁé?ﬁ%@FEHW9s gseg 8 ”{ﬂ"}jﬁ? % r@g%\fr@yé}le ower ed, and
most show ninihésiambanfonatd aith.a TBNIOf 400 awitdicianmsuifchané with 4 I8N act i ve
agent dramatically |ower the viscosi t%/, of t he (f“oncentrate bl end. The
di pheny! ani ¥ 399esTheweight ratio of thesgi¢iympgulionate to thg rBAGNEHUM st i 1| shows a
.4However, di phenyl am ne Is an aromatic am ne
?ﬂteee‘g%g?gézr'?éd surface-active agents of 10 the present
i nventi os. Based The weight ratics of the, dispersast toche detergantwas 37%:A and t he

addi ti on of

nmol ecul ar V\éﬁé %L%ﬁséﬁ‘g@%‘%{igﬁ%%&@%ﬁ%ﬁg%%ﬁ g?‘g‘@%"g’%@eﬂgﬁ%ﬁﬁgg?u ons

used i n addivd %baseekaytite total weight of thétontentestei ng is illustrative of the

pr esent

i nvention and is not 15
invention is defined by the foll ow ng

clains to be included therein.

10

15

20

construed as limting thereof.
claims with equival ents of the

Example 4
Blending Procedure

The

The oleaginous concentrate blending procedure was performed at

100°C by first mixing the surface-active agent with the dispersant and then

adding the detergent mixture to the blend. The blend was mixed for

approximately 3 hours and then a sample was taken to measure the

viscosity (if possible). In addition, the blend was observed for the

Weissenberg effect. The blending results with various surface-active

agents are shown in Table 2 below:

Table 2. .

Surface-active WT% * Blending Viscosity | Weissenberg
Agent (cSt, 100°C) effect observed
Nonyl phenol 15 (Not measured) No

Nonyi phenol 10 1726 No

Nonyi phenol 20 A77 No

Dodecyl phenol 5 791 No

Dodecy! phenol 10 (Not measured) No
Tridecanol 5 1129 No
Tridecanol 10 526 No
Isodecanol 5 (Not measured) No

No Agent (Control) | N/A >100,000 Large

* Weight percent surface-active agent based on total weight of the

dispérsant.
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33 $obd\ VB! 1. A process for preparing apcphRaghiess

- w099/§ g .

additive concéntrate conprising the step of blending conponents
(i), (ii) and (iii) at a 5 tenperature greater than about 60[err]C
to 120[ err] C wherpéneéulls insTatle femrsd 2 show that wherome surface sctive agehtss

di spersant havi ng a hydrodynanj ¢ radi us. of . apqut .8 to 40 nm
(ii) is at lseﬁi?ﬁe%"méh%ﬂsg Wﬁ@em&g@? Rigng, is uncontroﬁggly '&ent ; and
(ii1) is atyliseatweiGehBbiefedil breenral)t HBWEVEE when the surface-agtiuger

aver age nol géul ar WIEI gﬁt fess than 600 and cont a'igni ng at 10 | east one

hydr oxyl or agents@rgrresentyther ¥seositycofibegiancentrate blendds ynexpectedly

di spersant to_said.deterge ' X ; ' fsaid
P oAt LS el 95 Brd ks dndy o MiseeiBeraBRUEL el
vei ght of sahfllldinso@itsdtisurfasg-dctive ﬁg@ﬂﬂrmmwnbwef the wisdosity of on
an active ingredient basis is_about 30 to 60 wt % bas%ﬁl on t hﬁyfﬂgfﬁ% 15
wei ght of stheicensendrate blend. The diphenylanife dpescreducsthe vigces in said
concentrat e i ' VHblveRBE dibhéMidming t her
| ubricati ngb!)eﬁ]fggg?@r@ias‘&ga '3’6"’" \éVelsseH]be@? _reg%gts\é\Hg?’ cl ai U?Z%er ein said
sur f ace- act is/an agamatic amingrarddot one of the prefarted surfacedactive agentsofi or to
adm x| n% W Er?e gfaels%n ?nt\,%{,ﬂg,ﬁ‘.t Based on these results, it has been shown that with
the addition of surfa_ce-active_ agents, it is now possible to used high
molecular weight dispersants and overbased detergents at concentrations
used in additive packages.
The foregoing is illustrative of the 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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4. The process of claim3 MeLeij_dLspﬂsant I's borated instead of
unbor at ed aW@ 9343009 hydrodynamti di us of PCT/YS99/078G4c

nm 25
process of claim3 wherein sai "lﬂﬁmlslmmugzﬂjl hydro](cjynam Cc
cess of claim3 wherein

radi us of ab .to 40 nm
said di spersm a hydrodynam c 30 radi us of about 15 to 40 nm
34 7. The process of claim3 wherein the netal detergent has

di anmet f to_ 40 ;) f cl
3 whor el n sald ovAmiaeets GEERAINGa Pleagingys; adgitvE conchiall YR O TR M
metal salts of 5UéérﬂPﬁéiﬂP,thQBﬁa’&‘éﬁﬁlenémbfdﬂmMnts @, (u) and (ihatrant es,

t hi ophosphonat es I cylates or napt henates The process of
claim3 wherein stambemtlira(g&edeﬂﬂw abeut:60°6rte 120°C whereln grisctteastt r om t he

21 I phat i ¢ am nes. one nb8rf adffess iederk@tiiRind # hydradynpRfic i ger

surface-active aggpéut 8;1@40 nm (i) is at léwsd rdm)dsl-mtoua mrbaaseai metalonpound
havi ng an equi val ent wei g ut 100 to

The process of cl dﬁﬁﬂ@emhéﬂ@ |('ﬂ) !§a§tde%5}rqf@c%l radive Agen ?@V‘QH a
:[)nOE? ggg“focgggéhﬂh%r QQQE‘b‘ér}ﬂoi&Ylié?gvé?ﬂhﬁgég H‘?Hneéﬁo ¥R ¢BhtaMing at
10 least one hydroxyl or amino group; wherein the weight ratio of said
dispersant to said detergent is about 1:1 to 8&1, the amount of said
surface-active agent is about 0.1 to 20 wt. % based on the total
weight of said dispersant, and the sum of components (i) and (ii) on
an active ingredient basis is about 30 to 60 wt % based on the total

15 weight of said concentrate.

2. The process of claim 1 wherein said concentrate is subsequently
admixed with one or more further lubricating oil additives.

20 3. The process of claim 2 wherein said surface-active agent is admixed
with said dispersant prior to admixing with said detergent.

4, The process of claim 3 wherein said dispersant is borated instead o_f
unborated and has a hydrodynamic radius of 15 to 40 nm.

25
5. The process of claim 3 wherein said dispersant has a hydrodynamic
radius of about 10 to 40 nm.
6. The process of claim 3 wherein said dispersant has a hydrodynafnic
30 radius of about 15 to 40 nm.



20 12. Thgvn(qusﬁ%%@ of claim 3””“Hw|rlmHllmHWface active agents are
gr oup L ghycer

selected fr consi sti+gQg of . cerot nonool eate, noR§T/US99/07864
phenol, nonyl phenol sulfide, dodecyl phenol, ethoxylated tallow

am ne, et hox¥l at ethe processaficaimadiwhereinrtheégvaiabdetargentiasialdiameter

m xtures thereof. e A rocess of claim3 wherein said ashless

di spersant is a ﬁif’éé%' to 461%"‘0 from pol yi sobut yl ene. 14.° A

| ubricating oil conposition prepared by adm xi ng said concentrate

prepared by the process of claim3 with a bhasestock of |ubricati n% 30
viscosity. 8 The process of claim 3 wherein said overbased detgegents are alkali 15

An ol eagicnous addidt s L S p?'@ﬁ‘a’fé I :

corrponentss (i), %ﬁé'“@h‘???ﬁﬁ@%?@%%@f%tﬁ | east é(;nsgﬂfgﬁﬁ%? at ed

ashl ess di sper sarphératesgthiophpspbdpatesi salicyiiates ophapthenatés.t o 40

nm (ii) is at |east one oil-soluble overbased netal detergent; and (iii) 5
Is at | east one surface-active agent having a nunber average

nol ecul ar wed.ght Tiss prodeus dfflainng witibial SHid SuffacéLtive agenty dreoxy|
or am no group; wherein the weight ratio of said dispersant tgo said

detergent is abouselectedifeorg the growp sapsisting of algphols anditheinpartiab

agent i sy,about O. iR n the total weight of said 10
di spersalr?t, and t%useté%u%%g}%l{pﬁeéh?i gﬁ%’ (ii) is about 40 to 60 wt. %

based on the total weight of said concentrate. 16. The concentrate
O or 21 19 e i Rkt AR g Stpcarmote agehti §2¢ ©f
hydroxy! group-containing compound having an equivalent weight of
about 100 to 400.
15 .
11.  The process of claim 3 wherein said surface-active agent is an
amino group-containing compound having an equivalent weight of
about 200 to 600.

20 12. The process of claim 3 wherein said surface-active agents are
selected from the group consisting of: glycerol monooleate, nonyl
phenol, nonyl phenol sulfide, dedecyl phenol, ethoxylated tallow
amine, ethoxylated tallow ether amine, tridecanol, isodecanol and
mixtures thereof.

25 13. The process of claim 3 wheréin'said ashless dispersant is a derived
from polyisobutylene.

14.  Alubricating oil composition prepared by admixing said concentrate

prepared by the process of claim 3 with a basestock of lubricating
30 viscosity.
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15 17. A process for prepari M\‘“lmg“ ﬁ\m additive concentrate

suitable  woo99/53000 fOr use in mak“““ M' i oi | conpogctnmdenrsss
conprising the step of bt erfdi \g conmponents (i), (ii) and (iii)
at a tenperature greater than about 60[err]C tao 120[err]C

var ein (i 21 15 atAn cleaginous astsiitivacepnsientiab® FaMATisiNg an admigiuke o5 s
pol yam ne-deri vat] Freefl] : ; 4
group consi sting %ﬁ&'ﬁ%‘%’aég %ﬁ@ﬁmﬁéﬁgg‘Z%gﬁIFBﬁg%%gﬁgom}e er
gvg; gge m): eCU: arasmgrﬁisp?rsagbhaviﬁ@@Chydlodynémn: radius ebabout 8 to 40

\Y e nol ecul ar wej ght of about 17, ,
pol y( gl pha- ol ef i r{)mdﬁ"gb%?glﬁﬁ?‘ %Péﬁ"g’%?ﬁjhg %éga(r)"aaér‘]ﬁ&?%ﬁﬁﬁﬁ“%"')
wei ght ofy about 3980 gt %gs%gﬁa%é-aﬁtwéiﬁ%t AXOTALE nORIDRS Wvdfage

wei ght of5 about ), 000; (ii) is at least one oil-soluble
overbased netal deolecylanweightdess than Q0 sndicentaintigatdaastenre Rydroxyl

agent havi ng a nunber. average | - | « ;
600 cont ai ni ng ator!%'ﬂ@_to @H@Bh‘vﬁg@@ﬁ{%&eﬁt%{‘% g%%'d %g?‘%%ﬁﬁ%sealgo
\tNﬁle ggﬁm lrJ frj\lt i gf ofS asdcaiétdrgbfrﬁws?abatﬁm:mosa}dh_é@go?wnf s'zaid sbdfate-active o 8: 1,
id surface-active agent is Q. 0 w .. % based on
the total weight agenids abautBdteAQwt. 74 bash %{}F\eotp?@mgh%ﬂf l<?i)
36 LI dispers@Rfl drld thel sun?BPiHe Gpaﬁ@(ﬁ%%‘ébo% hets®oamt. bhe total
wei ght of" said concentrate. 8. The process of claim17
wher ei n sai d pol yadeuhon theetatal)weigbbef saidicopcentrate.  has a nunber average

nol ecul ar wei ght of about 5000 to 10, 000 or a wei ght average
nol ecul ar wei ght of about 10,000 to 30, 000. 19. The process of

clai m 17 whe{gi n Fié doneénttate Wizidinet s wheseinsaid dispersant is borated  deri ved
from an et hyl ene/ but ene al pha-ol efin golayhrrx% wherein said
$ar

di spersant has a ipgteaerofnbosgiedandh pdynamic ragdii® °f41,1%8?)40 nm.

28 (1)300095 or a wei ght average nol ecul ar wei ght of about 8,000 to
1 | 17. A process for preparing an oleaginous additive concentrate suitable

for use in making a lubricating oil composition comprising the step of
blending components (i), (ii) and (iii) at a temperature greater than
about 80°C to 120°C wherein (j) is at least one borated or unborated

20 ashless polyamine-derivatized polymer dispersant selected from the
group consisting of a poly(isobutylene) dispersant having a number
average molecular weight of about 7000 to 20,000 or a weight
average molecular weight of about 17,000 to 50,000, and a
poly(alpha-olefin) dispersant having a number average molecular

25 ~ weight of about 3000 to 20,000 or a weight average molecular
weight of about 6,000 to 50,000; (i) is at least one oil-soluble
overbased metal detergent; and (iii) is at least one surface-active
agent having a number average molecular weight less than ébou_t
600 containing at least one hydroxyl or amino group; wherein the

30 weight ratio of said dispersant to said detergent is about 1:1 to 8:1,
the amount of said surface-active agent is 0.1 to 20 wt. % based on
the total weight of said dispersant, and the sum of components (i)
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20. The process.of claim 17 \/\here”m“ﬁulmm ﬂmﬂhctlve agent is
adni xed wi t WOs¥30% sper sant pri or sai d det ePSEﬁ{S”m““
21. The process of claim 20 wherei 'n said df spersant Is borated and has

a hydrodynamic r gﬁﬁhd‘d@lﬁg atout'ad 16%0"6& % baSed 33 therStal WeRiho§ safd ¢l ai m 20

wherein said net ergent has di aneter size of about 4 to
40 nm 23.conteatrgtencess of cIa|n120 wherein said surface-active
agent is a hydr oxyl group-containi ng conpound havi ng an

equi val ent wei ght of 25 about 100 to 400. 24. The process

of claim t20 Yder eThe ﬁﬁddégslﬁlfi:mn Howhereingaid poig(adpha-olefin) dispersarrti no
gr oup- cont ai ni ng conpoun avi ng an ui.val en I.ght about
200 to 600. 30 has wumbﬁﬂévﬁraﬂ?e@???g?u‘%f ‘ﬁ?'&f‘&gﬁﬁ%}tﬁ?%& 1P.000 o

surface-active a ) sisting of:
gl ycer ol monool eaf & lé]l'ﬁ gyprage moleculs¥SEighEf 2BAI 10600 (80,0000 3%

phenol , nonyl phenol sul f | de, dodecyl phenol, ethoxylated tallow

o o2t oYt Snb B Sl BB SRERA AP PR o

detergents are 5 derived frorﬂ'dfﬁéﬂhy@ne?dthéhé%l@btéﬁnrpzilwheﬁa#hereufsald
sul fonat es, phenates, sulfurized phenates, .thio fgrb% at es,
sal i cyl atles or na¢|§pef$@n§bas a number average molecular weight of abou

to 15,000 or a weight average molecular weight of about 8,000 to
40,000. '

20. The process of claim 17 wherein said surface-active agent is
15 admixed with said dispersant prior to admixing with said detergent.

21. The process of claim 20 wherein said dispersant is borated and has
a hydrodynamic radius of 15 to 40 nm.

20 22. The process of claim 20 wherein said metal detergent has a
diameter size of about 4 to 40 nm.

23. The process of claim 20 wherein said surface-active agent is a
hydroxyl group-containing compound having an equivalent weight of
25 about 100 to 400.

24. The process of claim 20 wherein said surface-active agent is an
amino group-containing compound having an equivalent weight of
about 200 to 600. '

30

25. The process of claim 20 wherein said surface-active agent is

selected from the group consisting of: glycerol monooleate, nonyl
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27. A lubricating oil conposity f adm xi ng said concentrate
prepared bywbhesipgcess of cl |“ﬂmlmﬂm" H lastock of | ubrigatie®okehs
Vi scosity. 28. An ol eagi neusLadei ts§ve: concentrate suitable for use

$
in making a | ubricating oil conposition conprising an adm xture
of conponents  phenol, nonyi phengi syifideddededy) phanekethqdylated tallow east one

di sporsant sl oo binpyaeryated BlloR Snd i, MigtEel TodSart akd™"

pol y(i sobut yl enemistupeetissradf. havi ng a nunber aver age nol ecul ar -
wei ght of about 7000 to 20, 000, or._a wei verage nol ecul ar

ht | '
wei ght of aR$ut Thegwgcess g 9!9@@,20&»14@@% said °Ve"basedp%$9(%ﬁ RABI ef i n)
di spersagt havi ngy Ii%ﬁélir@vﬁrﬂﬁﬁlgﬁg‘r’aﬁgﬁrsu%nates, ph¥RAates! seffurdeaut 3000

to 20,000 or a welght average no Wwei ght of about 6,000 to
50,000; (ii) is phenates, thinphasphonates;isalicylates or naptherateased net al

detergent; and (iii) is at |east one surface-active agent having
-a nunmber average nol ecul ar wei ght | ess than about 600 cont ai ni ng

at | east onezydioiubricating oil éormposition proparidby Admding said cowdeptrate at i o of
said dispersant to said detergent is, about 1:

anmount of said sPreparEdiy thedragest of daim Zot"ﬂt]"Qt@%\ﬁge:sLt%cbg é‘épréﬁ?ﬁ“gt e

t he total, wei ght ,d di spersant, and the sum of conponents (i)
and (ii ?mi S about‘;igopgéﬁ% 60 wt. % based on the total weight of said

concentrate. 30 38
28. An oleaginous additive concentrate suitable for use in making a

lubricating oil composition comprising an admixture of components
(i), (ii) and '(iii) wherein (i) is at least one borated or unborated

15 ashless polyamine—derivatized polymer dispersant selected from the
group consisting of a poly(isobutylene) dispersant having a number
average molecular weight of about 7000 to 20,000 or a weight
average molecular weight of about 17,000 to 50,000, and an
poly(alpha-olefin) diSpersant having a number average molecular

20 weight of about 3000 to 20,000 or a weight average molecular
weight of about 6,000 to 50.00'0; (ii) is ét least one oil-soluble
overbased metal detergent; and (iii) is at least one surface-active
agent having a number average molecular weight less than about
600 containing at least one hydroxyl or amino group; wherein the

25 weight ratio of said dispersant to said detergent is about 1:1 to 8:1,
the amount of said surface-active agent is 0.1 to 20 wt. % based on
the total weight of said dispersant, and the sum of components (i)
and (ji) is about 30 to 60 wt. % based on the total weight of said
concentrate. |

30
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