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GB 789,920 describes stable dispersions of inorganic metal compounds in

lubricating oil and methods of making the same. Such compositions possessing increased
detergency and increase reserve basicity find utility as additives in lubricating oils and
possibly as corrosion inhibitors. The oil soluble surface active agents are typically
sulfonates and the compositions include an aliphatic alcohol having less than six carbon
atoms, which is removed. It appears that a mutual solvent for the alcohol and the
lubricating oil, such as benzene, is used to form a homogeneous mass that later separate
into phases when the benzene and alcohol are removed.

Emulsions of water in oil have been described for use in hydraulic applications
such as in US Patents 3,269,946; 3,281,356; 3,311,561; and 3,378,494 where fire
resistance was provided by the high water content of the fluid and the use temperature
was low enough that the water of the water in oil emulsion was not readily evaporated.
Water in oil emulsions were generally not desired in engine oils as discussed in column 1

of US Patent 3,509,052, lines 41-55, where a mayonnaise-like sludge was observed in the
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dispersed additives.
The functional oil-insoluble additive in this application is not the commercially

known material known as neutral or overbased metal detergents which are generally
characterized as the reaction product of an equivalent of an oil-soluble acid with an
equivalent or more of alkali or alkaline earth metal such as Ca, Mg, Na, K, or Li along
with an acidic gas such as COz, SOy, or SO;. The functional oil-insoluble additives of
this application are also not the borate compounds such as those known to be made into
dispersion in oil for fuel and lubricant applications.

The additive package/lubricant can also comprise various conventional lubricating
additives to assist in the performance of the lubricant such as dispersants, detergents
(including neutral and overbased detergents), extreme pressure agents, antioxidants,
viscosity index modifiers, etc. The lubricating oil can be selected from a wide variety of
oils of American Petroleum Institute (API) Groups I through V including mineral oils or

combinations of grades or synthetic oil or combinations with synthetic oils.
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The use of bases such as oxides, hydroxides, carbonates and bicarbonates of alkali
and alkaline earth metals primarily or solely for neutralizing acidic materials is described
in a separate application and will not generally be claimed herein.

A major component to the lubricating oil is base oil, hydrocarbon in most
situations although some synthetic oils that would not be strictly defined as hydrocarbon
could be used (e.g. esters and polyol esters). The word major is used because the amount
of hydrocarbon based oil is often more than 50 weight, often about 50 to about 99 weight
percent of the lubricating fluid but it need only be the continuous phase and can be as
little as 20 or 30 weight percent of the final lubricating fluid, depending on the
application. In additive packages the base oil(s) is often used in much smaller

percentages and is primarily present to function as a diluent to keep the additives
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the additive package.
Oil Insoluble Solvent

Water or another oil insoluble solvent or a blend(s) thereof is a necessary
component to the system. Water soluble organic materials or salts can be added to
depress the freezing point of the water/solvent and/or blend to make the water/solvent
more effective in dissolving or dispersing the base. While very pure water was used in
some to the examples and is preferred since it would eliminate contaminants that might
interfere with other additives or function, it is anticipated that water with various
impurities could be used in various applications without any significant disadvantages.
Therefore water will include deionized water, tap water, recycled water, etc. Water or
oil-insoluble solvent or blends can be up to 50 weight percent of the initially formulated
lubricant as long as it remains a dispersed phase rather than the continuous phase. In
most embodiments this water/ oil-insoluble solvent or blends thereof is partially or fully

removed before the material is formulated into an additive package or Iubricating fluid.
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(although bases are claimed in a separate application), guanidine carbonate, ammonium
and amine carbonates, di-sodium salt of dimethylthiuram disulfide, and other similar
compounds having good solubility in polar solvents but poor or no solubility in
hydrocarbon solvents.

The oil-insoluble functional additives can function in a lubricating fluid in several
different ways. In one embodiment the dispersed phase containing the functional
additive serves as a reservoir of the oil-insoluble functional additive that constantly
replenishes the small portion of oil-insoluble functional additive in the oil phase. The
functional additive in the oil phase may be being consumed or de-activated by reaction
with other components in the lubricating system or by impurities introduced into the
lubricant. In another embodiment the dispersed functional additive can remove
undesirable components from the oil phase and de-activate or bind the undesirables in the

dispersed phase where they present lesser possibility of a deleterious effect to the
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As expressed above the oil-insoluble functional additive added with the oil
insoluble solvents, e.g. water, generally have low oil solubility and thus are present in the
dispersed phase, i.e. in the dispersed oil insoluble solvents, or if the oil insoluble solvent
has been partially or fully remove, the base can become the major or only component in
the dispersed phase, stabilized as a colloidal dispersion by the emulsifier. Dispersed
phases above 100 microns in any dimension are less preferred in colloidal dispersions
because they are harder to stabilize than smaller sized phases and can contribute to
haziness. Dispersed phases above 20 microns in size tend to get caught in conventional
engine oil filters. Dispersed phases below 5 nanometers in size typically require
significantly larger amounts of emulsifier than dispersed phases of 50 or 500 nanometers.

Therefore, the dispersed phases of base and optional oil insoluble solvent, e.g. water,



6 WD 03/089550 PCT/ US02/ 20404 desirably has a intensity average particle
size by light scattering of 1 or 5 nanoneters to 100 m crons, nore

desi r abl ywWorarsdsser 5 nanonmeters to 20 m crons, and pref erralysokbrowy about
10 nanoneters to about 10 mi crons. Further the base in this application is
not an al kali or al kaline netal borate or hydrated al kali or alkaline
netal borate as described in US 3,853,772 and rel ated patent docunents on
the use of borate conpounds in lubricants. Definitions The term|ower when

used i c I B34IGiHe BS 1 hkéébtterﬁllgltﬁrlyérSambmewrkm(y is
i nten alra(t%@' des%:lrn? gﬁ\&shc Zl%r%ﬁls th%t§c%nt ain a total 7. car bon

u
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to the extent of t amper 100 mlliliters of water at 25C
The t €3RI M%ne%?ﬁiefsotf) ﬁ%&} 185%%130%%1 | ubricant soluble refers to materials

that are Sql#b} ehel Bus@ iSAEs 3Pplatia i notcarbalbdi of Rlkelity MmetahPora® Phe ext ent

of at least one gramper 100 mllilit A materi al
whi oh lssiratess alkelo prBIkale e AEbespte i3 I IBRE 8] PS4, %n%‘&%n%ft%g% W at | 25C
will be }Ilggglogltﬁ BOr Bbiard dosPotlsan 1ddyidaacar byl groups or substituents

ref er s group having one or nore carbon atons directly attached to the

remai nder of the nol ecul e havi neiimi§ensocar bon nature or predoninantly so

and i ncl ydei}éﬁlépggir)\g?h\x% 98%%9*?9?85‘9%8}? il Srmsdust las aldyk eMyehyl, ah&kyl ene,

and cyclic ydrocar bon groups, which are still

pr edoniRah sYnteftiedt® easchbnsich gnatps that ¢antgn altnial@f uny@i?é?e@apn a9MRoxy,
nmer capt o, al kyl nercapto nitr

het er osubst Th&/c8d VY%TS(%@QP&HS% TP SRS lagsut%%t 1263’1{:: rlf der t;Oatﬂéje)?&r\l/‘\[/l01? h no nore

than 1 91 w: %%]g llw%gﬁﬂtel§éﬁ@dﬂgr,atggoml trogen atons or conbl nations per
10 car BoR~af'on®. e Emulsifier(s) In one enbodl ment , theafmglltsﬁl er used
in accordantrﬁe wérichlubtieant nvémdnogfnbmhé?ﬁlc”ﬂérﬁﬂ ubler refsrs 6%%5?9 i BR" Wi ch

compr i ses; i aégﬁ{ﬁag%? se' &%Ffu‘bﬁ@a{?& ol BPclsﬁ A0REg one BREEpdIODEact i ng a

hydrocé?!f}?lle I'C acl acy ating agent with ammonia or an
am ne, rﬁlﬁ&tg}ygﬂ%ﬁé@yhgagstl tuent of said acylating agent having about 50

L;d?ggﬁf | g%onggngoghglta ?srrfess soluble n SlA.%néOCpaggffm onlot?l QgﬁO&%ﬂHﬁWathav' ng a

25°C will be classified as oil-insoluble.

Hydrocarbyl groups or substituents refers to a group having one or more carbon
atoms directly attached to the remainder of the molecule having a hydrocarbon nature or
predominantly so and includes 1) pure hydrocarbon groups (e.g. alkyl, alkenyl, alkylene,
and cyclic materials), 2) substituted hydrocarbon groups, which are still predominantly
hydrocarbon in nature (e.g. halo, hydroxyl, alkoxy, mercapto, alkylmercapto, nitro,
nitroso, and sulfoxy), and 3) heterosubstituted hydrocarbon groups such as described in
2) with no more than 1 or 2 halogen, oxygen, sulfur, or nitrogen atoms or combinations
per 10 carbon atoms.

The Emulsifier(s)

Tn one embodiment, the emulsifier used in accordance with the invention is an
emulsifier composition which comprises: (i; a hydrocarbon lubricant-soluble product
made by reacting a hydrocarbyl substituted carboxylic acid acylating agent with ammonia
or an amine, the hydrocarbyl substituent of said acylating agent having about 50 to about
500 carbon atoms; (ii) an ionic or a nonionic compound having a hydrophilic lipophilic

balance (HLB) of about 1 to about 30; a mixture of (i) and (ii); or a mixture of (1) and (ii)



bal ance (HLB) of about 1 to about 30; a m xture of (i) and (ii); or a

m xture of (i) and (ii) 7 WD 03/089550 PCT/ US02/ 20404 in conbination with
(i) a watoens/sedsabl e salt distinct from (i) and (ii). M x@awen2o4oi ),
(ii) are preferred. These enulsifiers are described as fuel soluble

enul sifiers in US 6, 383,237, hereby incorporated by reference (hereinafter
US "237). This emulsifier conposition is present in the lubricating oil
conpositions of the inventl on at a concentration of about 0.02 or 0.05 to

about 15 or RRR &R (1a.bNHktuﬂzs©5(lbc§11)about 10%
by wei §ie™ 3139 ﬁwth %%mﬁﬁgglﬁ%&g outtmo 1 tgmﬁgibéut 50%&% , and in
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ergents and simlar materials even
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hydrocar subst o acﬂxhélfsifi%% agRNbedhOdefinbé thydr ocar bon
| ubri c&M Bx‘illﬂeﬂtb ° a% %X% g&lé&éar boxylic acid or a reactl ve

equi valigRhaéh &Hﬁ@rorﬂ@V&bas‘Eh deﬂ’emmtsmmé siegjlai vaiesiats qvay theaehaverisgdhal i de,

hydrid t | ud t t
ﬁSd%EQp&geﬁéuS& ﬁ%wéx?gﬁf?ﬁx'o?%@ém@ﬁlfi R (FOCy el et

contain f{hoamag bR Qst PinaigidanB 0khve korh® Sintlarityan law 6 swfadtanis. one
enbodi nen out

60 to about 200-carbon_ atons 0 % ?b%%’ t he
hydr ocar byl Tsubditivé peskages thet 3neouat pf SETUHY 13&déﬁ¥pl?‘fag]§( &Olﬁu 8r “average
nol ecul i ght, of ab 7 t 900 ipBrcomeandmbodi nent
5 Shbhes By 230 R0l oatnly o30000 ogisonen

about I'n one enbodi ment, the
hydr oc grdrylabSist bbdit O toabdnnxfllwea:gmi;ﬂderécyl ating agent for the

hydr ocar bon | ubri can ol ubl e lliﬁl%‘éakﬂlﬁ one or
nmore al pha- %t@dfﬂcérﬁoyi?@éﬁlﬁug?dlfﬁb ra%cé%j W%‘% ﬁ i C a??/ed reagent s

cont ai Nj;ggaac-¢ d?utﬁ@?wdué’t%) £y e @dﬂ&m;'hc exid| arsi meecttyfe adwvateat BHRYAR groups,
with one or nore olefin polyners as cribe drmre méfucpx%ﬁ%rﬂﬁ‘lfter The
al pha- betda ﬂeeﬁaCﬁN@aqqualﬁiﬁ%YLheé‘ﬂ‘éﬁlddﬁi ORI g FPk AR be either

m)nObaSels%rs Qla RONXDATHE Hyﬁro@%w Sibsth8Y far Be davekylhestid Bc;ﬂlﬁ‘sng&%ntcol um 13.
may contain from about 50 to about 300 or 500 carbon atoms, and in one embodiment
about 60 to about 200 carbon atoms. In one embodiment, the hydrocarby! substituent of
the acylating agent has a number average molecular weight of about 500 or 750 to about
3000, and in one embodiment about 900 to about 2000 or 2300.

In one embodiment, the hydrocarbyl-substituted carboxylic acid acylating agent
for the hydrocarbon lubricant-soluble product (i) may be made by reacting one or more
alpha-beta olefinically unsaturated carboxylic acid reagents containing 2 to about 20
carbon atoms, exclusive of the carboxy!l groups, with one or more olefin polymers as
described more fully hereinafter.

The alpha-beta olefinically unsaturated carboxylic acid reagents may be either mon obasic
or polybasic in nature. They are described in US ‘237 column 13.
The olefin monomers from which the olefin polymers may be derived are

polymerizable olefin monomers characterized by having one or more ethylenic



The ol efin nmononers fromwhich the olefin polyners may be derived are

pol yneri zabl e ol efi n nononers characterized by having one or nore ethylenic
8 WO 03/ 08@bB0sexst/ US02/ 20404 unsat urated groups and t heydmusvonewns and
pol ymers) are described in US "237 colum 14. In one enbodi nent, the olefin
polymer is a polyisobutene group (or polyisobutyl ene group) having a
nunber average nol ecul ar wei ght of about 750 to about 3000, and in one
enbodi mrent about 900 to about 2000. In one enbodi nent, the ac¥lating agent
for th ' 524 bk olyrREeAte dedciibed & BS ‘237 column
hydrocg?%%ﬁ&gﬁgggpgﬁ%ggkg8%2?%ic acig)%r éﬂhydride repr esent ed
correspéndi ngly by the fornmulae RRCH COOH CH2-COOH or R Q wherein Ris
hydr ocar byl _group of aho t o] .capb bBiEne agdup N(oONe

enbodi nent P?dﬁpaﬁgﬁP%gﬁgﬁoﬁg%oﬂf Oggwgggl?nao%gygnboding%tl#pgn1about 60
to aboyblyisd8@ykeas Bepphonmg a Tivebgravetag: Molewhr vHakORParORA®YPEubst i t ut ed
succinic acids or anhydrides éb@ alk%*ﬁ@bon of maleic acid or anhydride or
its dePPQRtand @songismpogiment pHY dPYH A8 ' via reaction of maleic acid or
anhydri de Wi} 3,2 @lo8fhdht POk YPEtind ayénd Jod tHeehydroakboioubtieanbeeiuble s wel |
known to those of skill in the art and need not be q%s ussedeigddetail
her ei npraducon® esrbodiydeerarbyl-Bebsk{dado SHFBYF - bty (HPEFEarB8IE aci d

acyl ating agent , for duct hydrocarbon | ubricant-sol uble product (i)
is a hf888%§?%9@y§86¥%??ﬂ§%g succinic acyl ati ng agent consisting of
hydrocar byl substituent groReSHaH@OBuccinic groups. The hydrocar byl
substituent groups are derived froman olefin polymer as discussed above.
The hydrocar byl -substituted c&HB6X9PHc acid acyl ating agent is
characterized by the presence within its structure of an average of at

| east 1.3 succinic 9 WO 03/089550 PCT/ US02/ 20404

or

O

o

wherein R is hydrocarbyl group of about 50 to about 500 carbon atoms, and in one
embodiment from about 50 to about 300, and in one embodiment from about 60 to about
200 carbon atoms. The production of these hydrocarbyl-substituted succinic acids or
anhydrides via alkylation of maleic acid or anhydride or its derivatives with a
halohydrocarbon or via reaction of maleic acid or anhydride with an olefin polymer
having a terminal double bond is well known to those of skill in the art and need not be
discussed in detail herein.

In one embodiment, the hydrocarbyl-substituted carboxylic acid acylating agent
for the product hydrocarbon lubricant-soluble product (i) is a hydrocarbyl-substituted
succinic acylating agent consisting of hydrocarbyl substituent groups and succinic
groups. The hydrocarbyl substituent groups are derived from an olefin polymer as
discussed above. The hydrocarbyl-substituted carboxylic acid acylating agent is

characterized by the presence within its structure of an average of at least 1.3 succinic



groups, and in one enbodi nent fromabout 1.5 to about 2.5, and in one
enbodi nent form about 1.7 to about 2.1 succinic groups for each equival ent
wei ght of wiahes/ogysdoocar byl substituent. I n one enbodi nent ,PATMES02/20404

hydr ocar byl - substituted carboxylic acid acylating agent is characterized
by the presence within its structure of about 1.0 to about 1.3, and in one
enbodi nrent fromabout 1.0 to about 1.2, and in one enbodi nent from about
1.0 to about 1.1 succinic groups for each equival ent weight of the

hydr 0car QY] SURSHELHkimd 5 ORLGHDRS L 2.§ flrdby droambdirhert frst i L ut ed
carbox?ll ’acid acylating agent is a polyisobutene-s stitut%% uccinic
anhydr iishes 1the ey Rdomecmine groubs fort eeh eal¥YPHgVeleht, rYRSADRYE ol ecul ar

wei ght of about_ 1500 t.o abouyt N RdePEERtid RbRtkg 1800 to
about Sahshlucy; g ‘?rier??boﬁ@m%l{sto}%aggﬁoec-%s%glbés@ﬁ%t ed suclgi ni c anEydr,i de being

char aCEgé'nit %Ml aldYieARAWy the rebencabadihin it suctareddfiahouiniel enihedt hdritddbout 1.7 to

about 271 succinic groups per equiyal ent wei ght .0 o) i tene
subst i bueembodimerfrfeore #BoR Fﬂe}bﬂghi\-\ih BT 5 '%9%11&:[%4 ?‘?E’t%&xﬂcggggxw ic acid

acyl at ‘ag  398RL kS oripB PSRyt I Svelpst bftehis Rytirseirod] pilsstiarhydr i de, t he
pol yi sObut ene su stglltgent having a nunber_ aver age iEr}gl g}gul. ar. wetiight of
about 700 t in adzomtbodB00Y. the bydracashid-sabiibtiederboxy4p Lt 2808 &8 bout 1000,

sai d pol yi sohut ene-subst j tut L+pi baendeimameshpivand eri zed by
about i‘.%’l?f%o &E?Bﬁ?utfggl,%e%trsl%cﬁﬁc gn elﬁ%gtai@?}gbr??sroaboﬁt 1. 0 to abvglﬁgt 1.2

SUCCH NiyGmBEOMRE g Sfiol€ltirwadi gmtof whiug HE0®fo atiest B0y ardBLPERERAIHEFT t uent .
They are further descrjbed jin US " 237 col ne paydr ocar bon

| ubr i caheutslGORE éb‘fi’rt(%lggb?tsatq g‘rsﬁﬁéyﬁgblft%}ehsél‘fém&gﬁeégu%ﬂmﬂ%%@g dggﬁgl org an ami ne.

The amcﬂ%ﬁ H3ghuly f6oh 1 8a6tbbet 26 tndtihenaeybadintegt dgent. 1 © fbornddhe
pr oduct |3 i'ncl ude nonoamn nes, pol yam,n%?1 ag\ﬂgm xttur es thereof. The
rmonoanisnesnihgwepopineqivaleanyeiahtial e FbAsADNEYS SHRSPEEEC t he pol yami nes have

two or more. The amifgs,MBY h?&'r DL PR MetitSi8E ORERE WicQkidt @Y aiing Yeeanisnes. The
primary anifg% %?%Odéﬁg?tact el zed g;{t he presence of at |east one - NH2
group; 4 pelysennadanysthyed keccipe eskyftideothe Frolyigobateng sabstjtygat 3?\6}}% 2 The
tertiary am nes are anal ogous to.th ' LB 2SEEPBRAEMbRAINBRS Wi th the
except irb]ﬁlhehé’fer%%emﬂ&mﬁﬁrggﬁlggtt %fﬁ%boluﬁﬂ?q_‘{é)n@)%ﬁz or 'H N< groups are repl aced
by hydra{%ga{ Ryh 8" MRS - 10BBAREK e olgkoprinanystiauted swednidamhydrighd¥ignes ar e
described in US "237 colum 16. 10 03/ 08%%30 Pgﬁéé{lg,qzd 20404, {The ani nes
may be dhyretsxigeshbinatout THEHPIFbky afNBL P BETFA f87 Y,
succinic groups per equivalent weight of the polyisobutene substituent. They are further
described in US ‘237 columns 15 and 16.
The hydrocarbon lubricant-soluble product (i) may be formed using ammonia
and/or an amine. The amines useful for reacting with the acylating agent to form the
product (i) include monoamines, polyamines, and mixtures thereof.
The monoamines have only one amine functionality whereas the polyamines have
two or more. The amines may be primary, secondary or tertiary amines. The primary
amines are characterized by the presence of at least one -NH, group; the secondary by the
presence of at least one H—N< group. The tertiary amines are analogous to the primary
and secondary amines with the exception that the hydrogen atoms in the —NH, or H—
N< groups are replaced by hydrocarbyl groups. Examples of primary and secondary

monoamines are described in US 237 column 16. .
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secondary or tertiary am nes. Typically, the hydroxam nes are primary,
secondary or tertiary al kanol am nes. The al kanol am nes may be represented
by the foweusassssh-, NNRL-OH H H '"-NR-OH R R-, RCmB0R@H0FuUrt her
described in US 237 columms 16 and 17. The ami ne may be an al kyl ene

pol yam ne. Especially useful are the linear or branched al kyl ene

pol yam nes represented by the formula HN- (Al kyl ene-NnH R R wherein n has
an average val ue between 1 and about 10, and in one enbodi nent about 2 to
about 7, theTheAhkitleenedy dgeouypirtraaminesm The diydissyemings cathda BABHY, and in

one enbodi prent about 2 .to ahout ar po , . '

i ndepert¥eMAEY AY BFiHEE AR Yfflf)ar]i]g't e %Fd?%)%{r?%%yﬁrgﬁ%s a?f’[]steg%dﬂ %Pi phat i c
group ofrapy LiRarRReMhes3Orieanlan! ahiassmay bespresaldd/byethe feraiuyani nes are
described i'n US 237 columm 18. Ethyl ene pol yam nes are useful. In one

enbodi nent, the gglne is a polyamne bottons or a heavy pol yam ne. The
term "pol yam ne \FHQQ§Loﬁefers to those polyamnes resulting fromthe
stripping of a paglyamne mxture to renove |ower nolecular weight

pol yam nes and vol atile conmponents to | eave, as residue, the polyanm ne
bottons. In one epbodi nent, the pol yam ne bottons are characterized as
havi ng | ess than abouR'-206Hby wei ght total diethylene trianine or
triethyl ene tetrdine. These are described in US '237 in colum 18. The
hydr ocar bon | ubricant-sol uble product (i) may be a salt, an ester, an
am de, an inidefbb$_§R@Q$Pination t hereof. The salt may be an internal
salt involving restdues o a nol ecul e of the acylating agent and the

ammoni a ] Iy &4 t boxyl 11 WO 03/ 089550
PCT/ Usogf%gg%&ﬁbMﬁ 8 P39N81ueinstiBeng ay

The amine may be an alkylene polyamine. Especially useful are the linear or

branched alkylene polyamines represented by the formula
HN-(Alkylene-N),H

R R

wherein n has an average value between 1 and about 10, and in one embodi{nent about 2
to about 7, the "Alkylene" group has from 1 to about 10 carbon atoms, and in one
embodiment about 2 to about 6 cérbon atoms, and each R is independently hydrogen, an
aliphatic or hydroxy-substituted aliphatic group of up to about 30 carbon atoms. These
alkylene polyamines are described in US ‘237 column 18.

Ethylene polyamines are useful. In one embodiment, the amine is a polyamine
bottoms or a heavy polyamine. The term “polyamine bottoms” refers to those
polyamines resulting from the stripping of a polyamine mixture to remove lower
molecular weight polyamines and volatile components to leave, as residue, the polyamine
bottoms. In one embodiment, the polyamine bottoms are characterized as having less
than about 2% by weight total diethylene triamine or triethylene tetramine. These are
described in US 237 in column 18.

The hydrocarbon lubricant-soluble product (i) may be a salt, an ester, an amide,
an imide, or a combination thereof. The salt may be an internal salt involving residues of

a molecule of the acylating agent and the ammonia or amine wherein one of the carboxyl
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groups becones ionically bound to a nitrogen atomw thin the sanme group; or
it may be an external salt wherein the ionic salt group is formed with a
nitrogen woowosysEb i s not part of the same nol ecul e. | n (a/esadionent ,
the amne is a hydroxyam ne, the hydrocarbyl-substituted carboxylic acid
acyl ating agent is a hydrocarbyl-substituted succinic anhydride, and the
resul ting hydrocarbon |ubricant-soluble product (i) is a half ester and
hal f salt, i.e., an ester/salt. Conponent (i)(b) is a hydrocarbon

| ubri candups %Eéb%& ipfiiegdlicCbovmade abryuagematonnglthm thasyhagiony; eigemay Wet h at

Ieast one e | ene pol yam ne such as .TEP. trae e), PEHA
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orma succinim
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preferably fro St-doNBIE BroaRaYd) ik @ K ne
nitr oge9H %gflaaﬁgd]fﬂes%nd &16 re%ﬂinﬁt\'@{(%%%og%ﬂ}lig?ef AN gir rod e() 1r om a
pol yi sodatst hdEmner @i, etmaasten'gala nunber average nol ecul ar wei ght of from

about 700 to_about 13 hat ucc t d 1.0 up to
1.3. The redcRoReHdt éﬁag‘ﬁémﬁ?fﬁ?rblél %SQ@ éhu%plg‘adg%gg%tﬁg%mam d

acyl ating, gggntageﬁndwithe AMRRta @k aémylend spogamired awh umdeTEBANnditions

t hat provi for the formation of the desired product WhICh grr set forth
in US ' (@S@eibylenenentemingn one Babddi menfPentaehylepplsp@aie):sol ubl g‘r oduct (i)
conpris s@! bRE Ufehy anfide. I €EHRL i Ng a
first h é?%éer}ege%l)m%n%btpli lﬂ% ca@c&t‘)xy |gtbg{%|8ﬂg ac Iat}:T?ég, ent with anmonia
or an agthylene ﬁdhﬁrﬂﬁydbmb&d&ylﬂerssabsimm@rwcqmmséﬁ dﬁq ?‘Bltvaé?@gra&f)loﬁg‘eagent

h bout t,
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hydroc %@féka b Bohi 1 Ut @d1:0F0p@KyleincCaN ds aeydaaibanyy tcagmme mtrogenaraioni a or an
am ne, the hydrocar b%/m,substi tuenqﬁﬁsf of sai & s% ond %’h‘é‘ ?ltal ng agen havi ng
about 561890001@196@%t (B icrelEHaPatETom 4 PPRTQORMSEE S HER ™ '¥RE "o oduct s

(1) (a) cg?éulaqrv?elghfcif%fo%{'ﬁbout FO0 1SR 00 ddaanaml ecdsimredvieitght of t he
hydr ocar ya[ substituent for the first acylating agent nay be different

t han thﬁmg@ﬁemul(hupwd@ht of the hydrocarbyl substituent for the second
acyl ating ag d URhe 296qaelie wei ght for
t he hydrocarﬁ?ﬂ re fﬂt?é‘t %%6239 hﬁ%ﬂm{‘ll@‘rﬂ)ssp acy{Elr ﬁgl agentyngltlgﬁggnl n the

range Ofn@inednnda@or drbinabottri@DO0 undmd:onahtlomﬁeth@lrmoﬂlﬂﬁ@ftth@.f%@taUTBOO to

about 22? 816 d%ggedt pqulglclfl n\}v)l?lizh aar\éesre?gorth in %JS 237 column 17. In one embodiment,

the lubricant soluble product (i) comprises: (i)(a) a first lubricant-soluble product made
by reacting a first hydrocarbyl-substituted carboxylic acid acylating agent with ammonia
or an amine, the hydrocarbyl substituent of said first acylating agent having about 50 to
about 500 carbon atoms; and (i)(b) a second lubricant-soluble product made by reacting a
second hydrocarbyl-substituted carboxylic acid acylating agent with ammonia or an
amine, the hydrocarbyl substituent of said second acylating agent having about 50 to
about 500 carbon atoms. In this embodiment, the products (i)(a) and (i)(b) are different.
For example, the molecular weight of the hydrocarbyl substituent for the first acylating
agent may be different than the molecular weight of the hydrocarbyl substituent for the
second acylating agent. In one embodiment, the number average molecular weight for
the hydrocarbyl substituent for the first acylating agent may be in the range of about 1500

to about 3000, and in one embodiment about 1800 to about 2300, and the number average
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WO 03/ 089550 PCT/ US02/ 20404 nol ecul ar wei ght for the hydrocar byl
substituent for the second acyl ating agent nmay be in the range of about 700
to about We&0WB/082330 i n one enbodi nent about 800 to about 1®EAvUSoThetohir st
hydr ocar byl - substituted carboxylic acid acyl ating agent nmay be a

pol yi sobut ene- substituted succinic anhydride, the polyi sobutene
substituent having a nunber average nolecular weight of about 1500 to
about 3000, and in one enbodi nent about 1800 to about 2300. This first

pol yi sofufeena- waibsit fof thte@@d@umylmubstﬁmﬂnyfhr itibesenand doglathgngeot Bey bett by at

| east about 1.3, and in one e nt abo 0 A d in one
enbodi rﬂlﬂﬁg a%élﬁtdbqutﬂobdo &B‘Eﬂ}tlngg 120g 4 OPH P8 %fjr‘@ﬁ‘btsébﬁé? g(g)ui?l %3‘11 ent Bwe: ght of
the pO’IF ch Xy 3515&1%&%&9@&%0&9@0 200 ARG 1aERd l%bﬂ rhdyi tse af pdlsitobutene-

| ubri can uct (i be an al anol am ne and the product
may be subsmth'edfsocammfanamdlm éhe/ B@Ylﬁoblﬂﬁﬂé sybyisernt DAVIAE GCRIRRT 2XUR% i t ut ed

OB PSSR, St gy st

succi ni ° yi so sal d second
pol yi solssuensnos visd f1ﬁsup<ﬂ§i136ma16mmbstmné@dmcmm dvlydnidp manbetherackgvisedage

nol ecul ar wei ght_ of abo 700 to out o] t about
800 to Andhitleash@boutThps an é’(‘:d’ﬁ‘ﬂ Oair’%e(% ‘r‘nt, 1&%&%"%“3%% asnuc%ll ﬁ?é;
anhydri dey, %egeamrpgzt@r hFRE DY oot gotbs b& adp.ﬁvﬁlerft Jeighndf ithe one

enbodi nent out 1.0 to about 1.2 succinlc_groups qui val 51(1 wei ght of
the pol yolsisbuttenesubsiuentt UEhet amﬂlfﬁéseélnmrfélsLféréﬂlulbﬁcﬁ%sglu?]édﬁ?fhmt 1)(@)

| ubri cant - Ol YA %‘gHé:Lnd(th% éﬁ%uma)b& iR PhePolA B8 hn @if&ﬁk‘ﬁltamﬂe kdasndr oduct

may be f nﬁly ormof an es salt,” or the anmi ne may be an al kyl ene
pol yam hﬁdracflﬁb}tlhequtmddm(tarhsmyhbeamd racylating crgamtofmay dacei pelipeulterthe

Iubrlcant sol ubl e produc be.co i se bout %) out 99%
by wei gRtbSUlR | HOGRE ear?%éﬁéfll‘#\en?&/aﬁ)@&:}fls%g?n?osg%s i e“?o&Jbif}‘f vv%aelgaﬁ(? of the

product »6lisbBitencadibs@lRuisu&9He Taﬂlyﬁha@lhavlﬂ@ byiumbergafvéragamblecnlaolwelohem)odl ment
about 78%to about 30% by wei

g of the product % é(‘ 0886 ,thbodl nent ,
the | ubef ebavt 798I tapibevipi HiPuend i Pﬂ%éwb?qhg’égt abquj 89 %aPP st
hydr ocar é&’;b gy&%%&tgﬁeﬁ glb%ﬁtru%)@ﬁl:élﬁlc aGhHirRE Yhal b ehAgeRzed bpabbydrocar byl

subst it gen sal Irst acylating agent having about 50 to about 500
carbon at ehwsyt hAd agd )ig byneaersbedment ot dehitdyabostubst Ficginéd SERAPHARY1 i ¢ aci d

acyl ati g, aget s SR PYEL QSRR BLAUEN! 10 andfl Ss2eH0B SE¥hal i ng

agent h car on atons, sald first acylati ng
agent anghrgaitdor®onddad \i)a inngy l&@rﬁlkemel mglrteraadstbﬂmroductdnﬂfyf@rmrthe sai d

{oget hetoByoem IR CB B ERIHERY Ta8n RO o THTRELHet RSV L UaY O o e
primary ;A nQgrUPsucciniider ’J!‘Hérlﬁbncant—soluble product (i) may be comprised of:
about 1% to about 99% by weight, and in one embodiment about 30% to about 70% by
weight of the product (i)(a); and about 99% to about 1% by weight, and in one
embodiment about 70% to about 30% by weight of the product (i)(b).

In one embodiment, the lubricant soluble product (i) comprises: (i)(a) a first
hydrocarbyl-substituted carboxylic acid acylating agent, the hydrocarbyl substituent of
said first acylating agent having about 50 to about 500 carbon atoms; and (1)(b) a second
hydrocarbyl-substituted carboxylic acid acylating agent, the hydrocarbyl substituent of
said second acylating agent having about 50 to about 500 carbon atoms, said first
acylating agent and said second acylating agent being the same or different; said first
acylating agent and said second acylating agent being coupled together by a linking group

derived from a compound having two or more primary amino groups, two or more
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13 WO 03/089550 PCT/US02/ 20404 secondary am no groups, at |east one
primary am no group and at | east one secondary am no group, at |east two
hydr oxyl wwoosps9ssor at | east one primary or secondary ani reCT/@ggooamoand at
| east one hydroxyl group; said coupled acylating agents being reacted with
ammoni a or an am ne. The nol ecul ar wei ght of the hydrocarbyl substituent
for the first acylating agent may be the sane as or it nay be different

t han the nol ecul ar wei ght of the hydrocarbyl substituent for the second

acyl at is%naggqmnb -QRR, &eadion® piimathemitengrenp avdnaestrmkeeednderywei ght f or
the hydrocarbyl substituent for the first and/ or second acgl%/l at i ng agent i's
in the amingerayp, stbledst tYSHYdOEY! SBEN: OBE062St SRR PIAARHE" SBHtH NERt about 1800

to about 2300.. . ' ) sl NRelaiaY AE@EEhdRE Rattb@vithei ght for
t he hydgrr%u a?rgiya[t lé!aﬁgg]fel @gﬁfyl@%tﬁy‘ﬁup@ agcﬁl/tlo%l gseco,n acyl at ilng agent is
i n the anangea of ambairte. 706 mdeabwreigBO6 theamdroaarbyhsustited feg e firshout 800
to about 1000. The fi.rst and/or second hy | = i boxylic
aci d SEYFHEY AL Gty SBE & Bof VidonU CRac Ry i HPELL e e

anhydr i fenydrb@rba sibstiafut e setdpdtabylaint ageavi ng a nunber average nol ecul ar
wei ght of ‘about 1500 to about 3000, and i@ ‘glne emﬁggi n@nthe,@r?ou% 1800 to
about 2300. ITHing emphogimepigihg MUEREL ARSI PLEOWAT SREM &t i"YECed “Eucci ni ¢
anhydri fd Yac@fatih€@8dnt 39 @lthelraBge @Mgbout 180Eto

enbodi nsgﬁitﬁg%%gt& %@g{r?tg&rgggﬁsﬁ%ﬁ@ﬁ@aﬁd‘?i%n(gne errt?oc?igr?ent about 1.7 to about
2.1 suboin3a90gmmlipsonsembedinians teavt 1520 pnabost 2309e Tpomg eabpdingnk the
substituent. The first and/or n - iUt g@EboOxXylic
aci d ac’gﬂng%ef Agage ﬁ?(ﬁ?ﬁ%}r b‘%e%htp%fgll% sg%(%%{%%@-ﬁ %@Hﬁgﬁﬁf; Et&te’(tjﬂegifl}gg?m c

anhydr i gdgend 4291208k Wis0 BUH eierasgehstabsur§00 thabouh 30, Audhineme embodigent ol ecul ar

i ght of about 700 to about 1300, and i di b
1000, THHPat BiHsbaHdPG. Be BB EEOR VAR TR ST IR ORI R anhyar i de

g‘gg be ac%ﬁ%ﬁ@%%&ﬁ in?a?%ebj)’po"}‘ﬁ%%te%e@uﬁsﬁtu@&mabciﬂic?anh)%ﬁdiei fhe @olisehinent ment
ut 1.0 to about 1.2

succini c groups per equivalent wei of the
pol yi sobbstinentdabiggiatnsstber amewﬁmuﬁg wegshmﬁgmv 1580 H’e?qo\‘}ggéqor Tany of
the ani nes or ;hvdr oxam Nesofis GHARS30RP IS MAYiltbor de¥hdOfolfIRSLRdAEL MBr Y
am no gf'ols” JRERET SRote secondary amino groups, at |east” one primary
am no gaospuedksuatinicembydiideemsye be ntlanagterrddnby g ags, abort 48, prch&t oBhe prinary

ar oup. rEORISEDBOAr YLaTY g oryBle R ey Bty i TR S g

repr esegicedlid ol pe? 2quieBlehtiMeightQf the polyisobutene substituent. The first and/or
second hydrocarbyl-substituted carboxylic acid acylating agent may be a polyisobutene-
substituted succinic anhydride, the polyisobutene substituent having a number average
molecular weight of about 700 to about 1300, and in one embodiment about 800 to about
1000. This first and/or second polyisobutene-substituted succinic anhydride may be
characterized by about 1.0 to about 1.3, and in one embodiment about 1.0 to about 1.2
succinic groups per equivalent weight of the polyisobutene substituent. The linking
group may be derived from any of the amines or hydroxamines discussed above having
two or more primary amino groups, two or more secondary amino groups, at least one
primary amino group and at least one secondary amino group, or at least one primary or
secondary amino group and at least one hydroxyl group. The linking group may also be

derived from a polyol. The polyol may be a compound represented in US ‘237 column

20.
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14 WO 03/ 089550 PCT/ US02/ 20404 The ratio of reactants utilized in the
preparation of these |linked products nay be varied over a w de range.
Gener al | ywowrosgsmeh equi val ent of each of the first and seawamadsozaeshat i ng
agents, at |east about one equival ent of the linking conpound is used. The
upper limt of linking conpound is about two equival ents of |inking
conpound for each equivalent of the first and second acyl ati ng agents.
Generally the ratio of equivalents of the first acylating agent to the

second acy! &ty RekiRSCRhcthSis alRAet i tHe frepaluit oflthdse linied prodocte magrisodi nent
about 1.5:1. The first and second acylatin agfntﬁ Egyeotbe r%acte wth the
| i nki ngadedpearradwidgaarsedi Grpetaly.clon oadht sagHaIePReY 4ch PSSHAFESTSr mi ng
techni ques. This | ' SalBR3df Y 1RkMeAdnPpBuRY@NERIW THe t he

l'i nki ngqilcg%ﬂ%%ﬁ %],tgg%{f?aglngmu;wé;%g‘ﬁea presence ofg. a normal ly |iquid,

subst anippal liitiofidéinkingaogmoin isiaqoitdwesvieaiendiof diaking comeoribior P4 bet ween
the linked acyl ating agents and the anmmni NS G & ed out
under sa&P’c"Fleég?gﬁa‘F Elg‘ftta,%gé?ﬁoag agylating a@gm’rs'or(%ln %%Hg(@r? |§tl(|5r%§ql%§ailng
conventORak acyl REIHEMES thelBeonwaylates dgent i ubsitelanto abohwib.enpimerect (i) may
be present in‘the agueous hydr ocar bon | ubricant conpositions of the

i nvent i asmbogliment@beitdnt F-ati on of about 0.1 to about 15% by wei ght, and an
one embodi meRj 4 RyBRAYL e HAYBRY bRkl wishtle lRkingrempotatli ment
about 0.1 to aeb%gfﬂid&%lgéﬂ weiyght%l %nd | nyone' enbodi ment about 0.1 to about
2% by weicglding amctonversivealepdtadamden ambdsaforming teshmipesst 11198 BrHEbght, and
in one . enbodj nent about 0 1 to : 72 i@t naid RE tleQSteen® NoONi oni c
conpounlt‘i‘vgi[‘)’?% hwggﬁc)ﬂi}t%?‘ﬁ%}“lsiwét a‘?g(tl)%hl?lfglcé é?%gggénﬁg) ieﬁ&t he range of
about 1ot OnRRAIY 1id@dOdub@@utiadif therth oxpasicdinbuldiolvent/dibloout 4 to about 15 or

20. Exanpl es of these conpoungd re disclosed i.n. McCut cheon' ¢ sifiers
and Det er geRhlesteactipgebetgsiithe ];Nﬁ‘é’faiaﬁ%}ﬁtl% Tg‘?f“éraﬂg{hileo Vi = [ f%lr%?eﬁg%es 1- 235
of the Mol feq &g%ﬁ&&%&u,'%é{e%e@@mﬁﬂﬂ PAARIS FImiROcafditione using esnvabii@nhl Edition
are incorporate erein by reference for their disclosure of such ionic
and nonieomiquesonpounds having an HLB in the range of about 1 to about 10
or 30. These.ar et . i ‘ LURN 16 bd Brei in R aghd¥RNT , t he
ionic or nonF@%?‘Xérg%%%g%?l nf{ﬂ}t;égllusb?g,a%%)oﬁy(gtya kengr)e _corﬁl)oundéh These

i ncl udengapelysrelusriodnt ebmybsiivns wfitie irveutiqr gpy bewenticuef apentdhé to

Ubr i caAss Sp e e 6l =hae By g p iy 01 Lo aboli10fe BY AeREE RS
one embodiment about 0.1 to about 5% by weight, and in one embodiment about 0.1 to
about 2% by weight, and in one embodiment about 0.1 to about 1% by weight, and in one
embodiment about 0.1 to about 0.7% by weight.

The ionic or nonionic compound (ii) has a hydrophilic lipophilic balance (HLB)

in the range of about 1 to about 20 or 30, and in one embodiment about 4 to about 15 or

20. Examples of these compounds are disclosed in McCutcheon’s Emulsifiers and
Detergents, 1998, North American & International Edition. Pages 1-235 of the North
American Edition and pages 1-199 of the International Edition are incorporated herein by
reference for their disclosure of such ionic and nonionic compounds having an HLB in
the range of about 1 to about 10 or 30. These are set forth in US ‘237 column 27. In one
embodiment, the ionic or nonionic compound (ii) is a poly(oxyalkene) compound. These
include copolymers of ethylene oxide and propylene oxide. In one embodiment, the ionic
or nonionic compound (ii) is a hydrocarbon lubricant-soluble product made by reacting

an acylating agent having about 12 to about 30 carbon atoms with ammonia or an amine.
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an acyl ating agent having about 12 to about 30 carbon atons wi th ammoni a or
an amne. 15 WO 03/089550 PCT/ US02/ 20404 The acyl ating agent may contain
about 12 Wwo @weso24 car bon atonms, and in one enbodi nent PIOUR022@4080 about
18 carbon atons. These are set forth in US 237 colum 27. The am ne may be
any of the am nes descri bed above as being useful in making the

hydrocarbon | ubricant-soluble product (i). The product of the reaction
between the acylating agent and the anmonia or amine may be a salt, an

ester, 18 ANMBg MARni WafCconin a@o@tommtﬁaetboou’l 24 heartenf atoinla, ond ivrdyodi msnt
the ionic or nonionic conmpound

53 ester/ sfaﬁ'fl 13‘1?: (n%gctl ng
hexadeeyibodimsst ﬁb@tdﬁﬁ%bqwﬂé&ﬁﬁ An &Foﬁ%t e8% HANS1 S Ak “Pn “Ah “&qUi val ent
ratio o dlﬁlenatrmﬁ‘% ?Y)E fﬁg gfﬁk@ﬁnﬁétde@nbga aBRRUs bém% uts&uﬁbﬂnﬁklﬂ.g the5, and in

one e I n one enbodi nent e ionic or n n|on|c
conpoungdaaarbbe Ithcanesdtlomretiod (ot Tlsf P@dé@pﬁ Vlﬁerﬁa%Pnali’Ft‘é{PﬁS‘h ®ol ef i n of

3 to 25 carbon ato vmth mal ei c_.an ng (as
previ oREYNiRagenf “é%%ﬁ“?%%g%?%gg?% u%%t%d \é%ﬂtl& gglﬁmbcopol ymer of

oct adecaeda,%lmgut@nm@r@fc anhydride that is reacted with triethyl ene-

tretramne. It may be desirable to control crossli.nkin 83e
mul ti functi daamne embgmERE ShapipPrig £FiTeFOPLE T PQHY %ﬁps}s 8t e%%r\zma%&%#c%am ds of

| ower frg&(fﬁx%%%g%deﬁ’l s%@éﬂu@ranhﬁ’dﬂd@%tkpﬁln{eﬂi/ﬁé’thzfdém{m@ﬁﬁdﬂ équnputm eatio to avoi d

form ng an e product’. The ionic or noniognic co ound é may be

pr esent(ibn cirhenydqoenirs i sohewotil 19 alqut ddrh et i 8‘??53 qnﬁﬁnt arli’\‘? ntion at a
concen;t)lr g%%on of about 0.01 to about 15% by weight, and in one enbodi nent

about to about 10% by wei ght, and one enbodi nent about 0.01 to about

5% by wei ghtln @BGnibodamet eRbasicnentonaiautonincddid can bbthatre@lionProdigi ght , and

i n one enbodi nent about O. bo t, | e salt
(iii) nefye GRPORMET RhFRAIPAF Oégﬁé?f)?éo g% Cfrgf’?n)‘{t p\%tskl ?@é an rﬁ%ers%t%&\ie ions in
an aquegy SOLMEdeOTast hialiodae ichétbeiNt eDfe kechmrdabtidrh ercaitibie woaliidibt iaves.

These include organic amne nitrates, nitrate esters, des ?l trami nes,
and ni t capolynumpol edtadecane ovith analeie danyerids KAt SafIcEf k‘éﬁll nECNIPR net al

carbonafes, SulTates, peSHldhglesy §d‘f::t1fopr}l?5s§1§nk1ﬁ§‘%lﬂmhﬁlebd keultifdasdidnaul arl y

usef ul té?ér?lﬂe afti e’ of anhont um sa represented by the fornula

K[ G{ NR3pedtyirits r§Phaving large amounts of carboxylic acids of lower functionality and/or
amines of lower functionality present to avoid forming an insoluble product.

The ionic or nonionic compound (ii) may be present in the aqueous hydrocarbon
fuel compositions of the invention at a concentration of about 0.01 to about 15% by
weight, and in one embodiment about 0.01 to about 10% by weight, and one embodiment
about 0.01 to about 5% by weight, and in one embodiment about 0.01 to about 3% by
weight, and in one embodiment about 0.1 to about 1% by weight.

The water-soluble salt (iii) may be any material capable of forming positive and

_negative ions in an aqueous solution that does not interfere with the other additives.
These include organic amine nitrates, nitrate esters, azides, nitramines, and nitro
compounds. Also included are alkali and alkaline earth metal carbonates, sulfates,
sulfides, sulfonates, and the like. Particularly useful are the amine or ammonium salts
represented by the formula

K[G(NR3),J’* nX"”
wherein G is hydrogen or an organic group of 1 to about 8 carbon atoms, and in one

embodiment 1 to about 2 carbon atoms, having a valence of y; each R independently is
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wherein Gis hydrogen or an organic group of 1 to about 8 carbon atons, and
in one enbodinent 1 to about 2 carbon atons, having a valence of y; each R
i ndependewd 03/08%550 16 WO 03/ 089550 PCT/ US02/ 20404 hydr ogerrcavusazhgqdu ocar byl
group of 1 to about 10 carbon atoms, and in one enbodinment 1 to about 5
carbon atons, and in one enbodinent 1 to about 2 carbon atons; XP" is an

ani on having a valence of p; and k, y, n and p are independently integers
of at least 1. Wwen Gis H y is 1. The sumof the positive charge ky+ is

equal t g@ydrbgerseta Bfdrédatby! BRGB0f Va0 @Bautge davkion .atdnts, amkinesrecaibuittentX is a

nitrate |on and in one enbodi ment jt te. ion | es i1 ncl ude
amoni uhhi2beuitSecarbamrioms #nd ¢ pag gmb mﬂ%@ﬁyﬁgwﬁﬁ EH?PPTFE?E %ﬁfﬁ?lannonlum

acetat e,;6f g%lll‘ﬁ &ﬂéﬁ@é e dhﬁpﬁt}atrﬁanduﬁ &R infgeh@n®y ieS&s ofuarhsiNi um
nitrate, dinitrate. Amobniumnitrate is particularly wuseful. In

one enb@ﬂwméﬁU$PIhewmbtéﬁe§WMUﬁHhe$@NﬂV%thgekﬂn@ﬁﬂ@ﬂ%ﬁh@eéﬁmeth§|on
stabilizer i acts t t abi | d bri cant
conp03|PF%W§eC?ﬂg ﬂ% eﬁb%ﬁ;ngﬁ@“??%:%é %égggﬁ %BH%]P¥ &R&ﬁ%gggrégent in
the wat efi- labhiitecdod. eMikgplesn aichalec amoaatitnat munate,f aboobiuf. 0Qktado about 1
% by weight, and in one enbodi nent fron1abo to ahout 1% b é wei ght .

I'n many TEHYRITRENEE piffatey ety lamgpRipme A, lea%’s ARINg digesifes g

di f f er enfy GONRANeMnidifMa nidGtel BR Wak HinifAbU birﬁm@xﬁlumV\ﬁEr@tre igl E)ﬁr@l@ﬁﬁﬂw e base.
Conventional Deférgents A detergent is an additive that uces formation

of plst@ﬁfdep05|ts for exanple high-tenperature varnlsh and | acquer

depos' s, 1 N1L00 Bk ne§nt'1g§ QR XI06S s @?hﬁymﬂ&%@%h&aﬂmsm&% fiAkes and is

capabl e of keepi ng S 1'h suspensi on etergents
are based, ummﬁn¢ahmh&ﬂmpa@ubhahwk&mdnmth$amu$nmbmaonﬁ|c organi c

conpounds, ich ar onet L mes r ef ed.to surf nts rgents
general |y cgﬁ$PV%8m’ @P% ﬁéﬁﬁ“ﬁfﬁ%{ aﬁdﬁ@?ﬁ38?% 6% g?gﬁlpﬁgﬁpolar
head CcORBRiskMNG: @ EBkaltrasish tofoiboan (eoD1dic absganis worpathadandThe adet er gents
in this invention can be | ow TBN %<200 KOH g) in which the surfactants

are neutrRpdimegt frgm pop@ 81 ¢ apit herby Jfei aﬁbnm%YPﬁ@HQPPVQﬂye“mFﬁey can be
over baseg), gt 8,96 b&n! By M{/é%hasaz+ Hrifen? 'ngélx%r?enﬁ) fsuéh TRUR wh@sso18bie drncl uded

by reacting an excess of a net compoun such as an oxi de or hydroxide,
wi t h an vatardispegdede smgeh as carbon di oxi de to give an

Conventional Detergents

A detergent is an additive that reduces formation of piston deposits, for example
high-temperature varnish and lacquer deposits, in engines; it normally has acid-
neutralizing properties and is capable of keeping finely divided solids in suspension.
Most detergents are based on metal "soaps” that is metal salts of acidic organic
compounds, which are sometimes referred to as surfactants.

Detergents generally comprise a polar head with a long hydrophobic tail, the polar
head comprising a metal salt of an acidic organic compound. The detergents in this
invention can be low TBN (<200 mg KOH/g) in which the surfactants are neutralized
with base to form metal soaps. Alternatively , they can be overbased detergents in which
large amounts of a metal base are included by reacting an excess of a metal compound,
such as an oxide or hydroxide, with an acidic gas such as carbon dioxide to give an
overbased detergent which comprises neutralized detergent as the outer layer of a metal
base (e.g. carbonate) micelle. The overbased detergents of this invention may have a

TBN of at least 200, preferably at least 250, especially at least 300, such as up to 600.
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over based detergent which conprises neutralized detergent as the outer

| ayer of a nmetal base (e.g. carbonate) mcelle. The overbased detergents
of this iwoenstseasonmay have a TBN of at | east 200, preferadiyuse2ieast 250,
especially at |east 300, such as up to 600. 17 WD 03/089550 PCT/ US02/ 20404
Surfactants that may be ' used include sul fonates, phenates, sulfurized
phenates, salicylates, calixarates, salicylic calixarenes, glyoxylates,

sal i genins, thiophosphonates, naphthenates, other oil-soluble

car boxyl at egurf@gtants ¥hadiesy B¢ u@dﬂlylnelfudé heﬁ@lawsr plrnh@et silfuriged phaniatesd phenat es
are preferred. The netal nmay be an aIk or gé-{(allne earth et a

sodi umsalietatesicahxaratps, Wﬁllﬁﬁhccf‘épé?r BRES: & Xﬂﬁtﬁ?\ LgRpnscAEPhgsp Rl p% ‘ef er red.
Sur fact %Pﬁt%erta(? atoﬁl%r %stoﬁﬁ)ﬁ@ @&b&l’}ﬁét@@ R miRReL¥E %Hﬁ&ﬂ‘ dhéget sakfactangounds

pr ef er ab y con |'east one Hydrocar bﬁﬁ group for exanple, as a
subst i tQudfatizehpkmatespenpreferredi Hlap mPhae may Ae 2h haline garth ‘her ei n

means that the grou erne qg fdr ogen and
car bon %¥ o??él%g’ PWB &§ um’ragtlrir%}qgﬁ ;Hﬁﬁ& r’rgfgé%u e vi a a carbon
atom but dogsfaB@htsers! ude sﬁﬂﬁﬁztzﬁﬂt esaree off thet heerbabd)rrmetﬁ @rengysds i n a

proportion insufficient to detract fromt e subs ntlal hydr ocar bon
char actmsefesably gontgp 2 F@Sb?ﬁuw&mﬁtgﬁﬂ&) < %}‘W@fa I‘lﬁ)(?asrubg(tfwéén?ooglp‘g{i n

surfact ﬁtlr{ ho UPfe ﬂeﬂnaﬁﬁﬁ&é’ﬁ%}ﬁeas el MefeliEmbdiy el ltlQﬂgraﬁlec@icbﬂiedhs C groups,
prefera or al kyl'ene groups, especially _ al k rouQer V\?I ch may be

| i near mmdmlamompchedﬁﬁb}’drogfail andipaihon Wm%ﬁﬂdbﬁ)h"@e@ﬁ% er’felpﬁ’é Mt ant s

hould b t. | t fli t Th
et IR Bl et oo ity e

sul foni g,a blftﬁmmsufﬁdimmw Idétmut ¢rons thefsubstantiaby hfdmpabotp glraricigriséiss er

sul furic s furous and thjosu aci d. ts of
car bocy®i @ecﬁi‘m’é’l |/b§ fa@editd 3%#’80%{%&0@0@%3 SBG‘%& %nci/kl cutsgu f %c:%)?%aﬁgé(:l ds

i ncl udeyj; H%émﬂ@nud?{ arB QY hAHeCIrBass, presTaBlY QLG or @u@leaalgr@fmi escpec;@lﬂmounds
The oil -sol ubl e sul fonates can be rep resen%afi 02 r{)o a.rt y the
f ol | owi allgylf growns, which gy hedineay soEyyies: The b r( §535°81 & ‘E&\P?e In the
above fof acllaa% shMlh%e ?ﬂl&t&%u cilft Bim gﬁ% &Q'&eﬁ%d@ﬁss%fdblﬂﬁ?‘ her ei nabove or

hydrogefﬁu i'C nucleus suc exanpl e, benzene
napht hal ene, Theae kmvarbmé saltmdamfmleﬂw@blﬁjm}gh@ﬁwﬂ@ﬁeﬂ%%Sé@h a3 HilfoRionr ene,

phenot hi OXI ne, &en e. sul él de E not rolLOEMHioQicude.
di pheny FuLENE: ta@sﬁ %é%gﬁﬂ NG P8 aﬁﬁ% exeafnsg fg%éé{l rﬁ{)\n ©
acid. Generally they are salts of carbocylic or aliphatic sulfonic acids.
The carbocylic sulfonic acids include the mono- or poly-nuclear aromatic or
cycloaliphatic compounds. The oil-soluble sulfonates can be represented for the most

part by the following formulae:

[R')—T—(SO3)y]:Mp (XIV)
[R'Z—(S03)a]eMs (XV)

In the above formulae, M is either a metal cation as described hereinabove or hydrogen;
T is a cyclic nucleus such as, for example, benzene, naphthalene, anthracene,
phenanthrene, diphenylene oxide, thianthrene, phenothioxine, diphenylene sulfide,
phenothiazine, diphenyl oxide, diphenyl sulfide, diphenylamine, cyclohexane, petroleum
naphthenes, decahydro-naphthalene, cyclopentane, efc.; R!" in Formula XIV is an
aliphatic group such as alkyl, alkenyl, alkoxy, alkoxyalkyl, carboalkoxyalkyl, etc.; x is at
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napht henes, decahydro- napht hal ene, cycl opentane, etc.; R1' in Formula XV
is an aliphatic group such as al kyl, al kenyl, al koxy, al koxyal kyl,

car boal kowyedskgdssoetc.; x is at 18 WD 03/ 089550 PCT/ USO2/ramdsh2/2040ast 1,
and (R11)x-T contains a total of at |east about 15 carbon atons, Rl12 in
Formula XV is an aliphatic radical containing at |east about 15 carbon
atons and Mis either a netal cation or hydrogen. Exanples of the type of
the R12 radical are al kyl, al kenyl, al koxyal kyl, carboal koxyal kyl, etc.

Speci f ij&£x asml (R$f)0ﬁ“ SRR £t08] QHPS |derdbeed1 oton plemsoRé%tmrﬁormaltaur ated and
unsat ur at ed paraffin wax, and polyolefins, includin 1% % rrerltzed c2, C3,
c4, C5X\Cés a@'@k;phatlgp('yilpeﬁgsoé@ﬁlﬂ% A Jest 2Poh IRusTROM Ao 2 5ritbfe  car bon

atons. TQ 3 SLONRP h drogé%n 2 SE‘%g df hd RBe P RER FPoramehiagre Caly] 2dlRenyGont ai n

ot her rganl cCo stituents in addjtion to those enunerated
above &u@hyﬂsyl f:ﬁboalkoo@ﬂﬁdyé ethy Spenific exrammespeloR “hase GRS d8TiY§ooRni no,

nitroso, sulfide, disulfide tc re at

| east Petrghapn gefald WdFWﬁ?rﬁteg(VparaFfonbr%%% éﬂll&/ %&iéowﬁ?iag{aglfglggpem fic

exanpl 63 Rferitl CNES @¢ TIsCHeeS Wiefind dohiamingiremt dtont &5 & Addboramyresul f oni ¢

aci ds; "bright stock sul fonic,acidsy, sulfonic_acids derfgved froghl ubricating
S

oi | fra@thonrﬂéomﬂqa%mgroapsgyﬁol%ndvlﬁsd‘bél}e‘t oY% EHTY 8 OBREBhAS™at  100F.

to abo G £ in REEIR Rt WEeS Bluntied aBbes sudBIDdeO-fOIand
pol y- wlajéoég 1gt%?t03?913 tfsfu(g)%c?g 1a’fllnd pol ysul foni c aci ds of , ﬁgnzene

napht hadxemele bhﬁnmy,,mchcpmenwomhertro ABpies METespesulides lﬂlﬂf“;lféf@ eE?r pRenyl ani ne,
t hi oph chl or onapht 46 v tubeglq asaé honi ¢ aci ds
such a(salpc’éink‘% fﬁﬁﬁ&éné 1% onalggea:sg? 1id lvﬁmsgtu?ﬁémglﬁga 'gfoup has at |east 8
car bonspseget yl phenol rmno sul fide suI fon| c acids, dicetyl thi ant hr ene

di sulfonic acids, dilaur bet a ht sul fonic aC|

ni t r onapht haﬁpéﬁécﬁﬁil‘ffl@ﬁ? Sé’(]:fio% acﬁﬁgseé‘ll I%?am’ﬁ W%‘ﬁ‘ﬂﬂloaﬁe e %%%Eig

dodecyl , b ﬁ@tﬁ st LPftRic s QMiréni@akids derfRa fr&htlﬁwrloaﬁhglmlcwdtl\lml f rom
benzene ic een al kylated with propylene tetramers or nﬁObUt ene

t ri mer shaving miSaymhltcescman frogn apoutrd08 seeaads e d0QCFainaterd 208 60t dent s on

the benzene ri ng Dode enzene botto C S nono-
and d| _ HOE ypeplate '@yonéﬁ é‘cé@’alr’i’%f g\s p%1$/ pap(o ngttltﬁ/t?énogr{rl:ﬁp g %ﬁluf acture
of U%&?Ql'li@nlgec{cﬁfsg&mesg RinpdedmaphtRdée! pheabl,adipiecyt ether, aiablyﬂhalbn@n bot t ons

f or med

manuf acture of |inear alKkyl onat es glﬁ EN8.8] so usef ul
i n ki digulfifle. digheroiravias, thieRbans. nalphi- Jiphyahlime oc ol
sulfonic acids such as alkyl benzene sulfonic acids (where the alkyl group has at least 8
carbons), cetylphenol mono-sulfide sulfonic acids, dicetyl thianthrene disulfonic acids,
dilauryl beta naphthyl sulfonic acid, dicapryl nitronaphthalene sulfonic acids, and alkaryl
sulfonic acids such as dodecyl benzene “bottoms” sulfonic acids.

The latter acids derived from benzene which as been alkylated with propylene
tetramers or isobutene trimers to introduce 1, 2, 3 or more branched-chain Ciz
substituents on the benzene ring. Dodecyl benzene bottoms, principally mixtures of
mono- and di-dodecyl benzenes, are available as by-products from the manufacture of
household detergents. Similar products obtained from alkylation bottoms formed during
manufacture of linear alkyl sulfonates (LAS) are also useful in making the sulfonates
used in this invention.

The production of sulfonates from detergent manufacture-by-products by reaction

with, e.g., SOs, is well known to those skilled in the art. See, for example, the article
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The production of sulfonates from detergent manufacture-by-products by
reaction wth, e.g., SOG3, is well known to those skilled in the art. See,
for exanpe ostosessarticle 19 WO 03/ 089550 PCT/ US02/ 20404 PSwSoonates” in
Kirk-Q hmer "Encycl opedi a of Chem cal Technol ogy,"” Second Edition, Vol.
19, pp. 291 at seq. published by John Wley & Sons, N. Y. (1969). O her
descriptions of overbased sulfonate salts and techni ques for naking them
can be found in the following U S. Patent Nos.: 2,174,110; 2,174, 506;

2,174, 5%1fomﬁes193 J8A4011nd 9 TEndRop eﬁm&ﬂz:ﬁéaﬁcal TePHDIRSE: S ond Bdizieo;
2228 598° 2. 223.676. 2,239, 974 63 2 é%§g§ﬁ¥% 0: 2,276 297:
2. 315 5Yak. 1% 'pR12P 113t peq. 2311912811662230@ 3 2. 335, 259

2,337,552, 2nd i3
3471, 403 2%@%6%6%%?“&“%Eg’g%é%edisﬁﬁf““é%%‘s Bl 15 alaptin

i ncor pocat bel ftmndr &f greefutlowiny U.S.hBatentdNess! 0347bE10: .1 71 206; @g’a?f”é%%l o)
I ncl Udeg,gg%g%ﬁha@?;%hb%g S’{ﬁﬂ?b(”\zli‘%@ dﬁg%@o?ﬂ%ﬁ %,'2@3\6’%‘ Sitofggni ¢ aci ds,

unsat ur oni ¢ aci roxy-substitut’ed paraffin wax
sul f oni g28%308 2,278 @9epT, 2T/t Eme,386614ar, ﬁ9d@ilds32]t@22r 2338y b&re333ul8Boni ¢

aci ds, oI i sobut ene sul fonj c r t ntalns
from 2028 %g/?iﬁ)@ 387> %f%3%$é§oﬁ%§§‘gz% 2\,\%% 1§ nzggﬁ%@f #%’d?gzgpf\{@f ?h wax
sul f oni § 4a8h88 3§95 TRRPAIRSE FNOVEX Thiel OBIHGreBiiorp@hd by RYetalfbphat i c
sul foni ¢ aci ds Such ‘as petrol eum napht hene sul fon| c acids, cetyl

cycl opeﬂteyldlsshoblﬁr@mrcthao‘ﬁgﬁsd | auryl cycl ohexyl sulfonic acids,
bi s-(di -1 SObg_Lsxl&cluX (i[ hatlcs Hgfo(ﬁm &bcgsghﬂﬁ aseﬁa?afﬁ}{v@ﬁ §\ﬁ§)ﬂf%c§cuiso t he

sul foni ¢ aci reof escri erein and in the appended
cl ai s, yhdaturgted piraffidelat kuifontcheldsehydrd}p'e&ubalteﬂﬂmpwffimwws selfingpsacidsy

dor | vod RBIRPYSBE PTG T R e AP e p ity S rkasoR) el o °

petrol eymaH {iRNpAy @Sﬁﬂ&eaé&téﬁsefrﬁﬁhwwwooa@kfmmmaﬂmudsto@s,ookﬂabk ed
because of their reddlsh brown col or) aqbt ai n d as a ﬁogrodu t fromthe

manuf ac sulrstituggd W@tﬁffﬂl e Wi WA {amicoj goidsh IGORATIDr WX a STEPTT o¥LEs . S Fhe
term nol %qgah su{f@ﬁlboami}lss s"dél?g?st %egﬁéﬁrﬂnﬁﬁrﬁltﬂel% E@tdn Qkidk hQ:eint al

cheni cal |vaCI ents of t in the overbased salt to the chem cal
equi val eyﬁISpemfyl shiéometaitls, laury! ¢yleboheayl sulfigriie heidio Bi(dbésobwyB eyl resul t in
t he react| on between the organic acid to be overbased and the basic

react i "SI SoRfound according to the known chemical reactivity and

st oi chi onet r wigf rdsp&t ttahe edlednénbcids Theets thereaf descritdd bereinemtirial theal t t he

appended claims, it is intended that the term “petroleum sulfonic acids” or “petroleum
sulfonates” includes all sulfonic acids or the salts thereof derived from petroleum
products. A particularly valuable group of petroleum sulfonic acids are the mahogany
sulfonic acids (so called because of their reddish-brown color) obtained as a by-product
from the manufacture of petroleum white oils by a sulfuric acid process.

The terminology “metal ratio” is used to designate the ratio of the total chemical
equivalents of the metal in the overbased salt to the chemical equivalents of the metal in
the salt which would be expected to result in the reaction between the organic acid to be
overbased and the basic reacting metal compound according to the known chemical
reactivity and stoichiometry of the two reactants. Thus, in 2 normal or neutral salt the
metal ratio is one and, in an overbased salt, the metal ratio is greater than one. The
overbased salts usually have metal ratios of at least 1.1:1. Typically they have ratios of

2:1 or 3:1 to 40:1. Salts having ratios of 12:1 to 20:1 are often used.
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netal ratio is one and, in an overbased salt, the netal ratio is greater
than one. The overbased salts usually have netal ratios of at least 1.1:1.
Typi cal | ywmahssyspeave ratios of 2:1 or 3:1 to 40:1. Salts laa/vsy2reti os of
12:1 to 20:1 are often used. 20 WD 03/089550 PCT/ US02/ 20404 The basically
reacting netal conpounds used to nmake the overbased salts are usually an

al kali or alkaline earth nmetal conpound (i.e., the Goup IA IIA and IIB
nmetals, but normally excluding franciumand radiumand typically al so

excluding  riwkisieany eesiiimand dapytidsungd talnmdioubh ovtrbesed ralktd exl | y
reacting netal conpounds can be used. Conpounds Aaf . and Li,
such asvsu#lbi pn lalkgH o %’]@m&rﬁﬁﬂalmﬁﬁ ¢ragpouge (}'%wgiﬁ @f%m’s%?%’r éll(:,{gluls%lgl |y used
as basi g gt gl %81ggﬁwﬂg§clh&ngrf?£ﬁfuhpgn& hesem aNerp@sary srbt&chudingot hers can

be used as shown tthe prior art referred to herein. Overbased salts
cont ai niubiglivan, rdesitumr and deryiligurs), efthqugh other hasically feacHes B EAPROEGHBe used in

the present inyvention. erbased b PRI SR8Li8S by
react i ngf Whda Omp(?u’?fgtogﬁlaa?%’ ]?/fgygg%gﬁ%i%ggh %1@? ggﬁ'?{:&g&g}{ &"or Tower

car boxyhf Covasi AkanSUC Ared ssidlly besed disokistte )menalt borapoumilx tinr grepasimgr thedeng an
acidic organi c conpound, a reaction di um conpri sin t least _.one inert,
or gani cowdhasehsalEnPHeragrs G ,ben‘&ﬁ%taﬁgﬁo‘f’%{gﬁeﬁg,prﬁ?f}laélﬂ%e?eréetdct.o) l]iefr%lg' sai d

aci di ¢ o082k SaltldAtihs o ikl GHOAEIHLGr exciess el menblah tasel and a
pr onot er. e acidic material used in preparing the overbased material can
be a |i gquhdpssaphinvastidner m ¢ acid, acetic acid, nitric acid, or sulfuric
acid. Acetic,acid is_particula e lRoLganhée AChlife MRtk al s can
al so be used(?vesflﬁ%sﬁdaré1 ‘I%E%ls %&é&%@? %ga}re%r@aZS, a‘(’ﬁd in one enbodinent,
COR2 or (fptdlyes trvegmaf acié.oy lowen oarhxgtc ofidOgRhagsdcasiea ipxide) with/A pronot er

is a chemcal enployed to.facilitate the incorporatio . et al.jnto  the
basi ¢ nBYHICCOMBESIE G RSIdierigalF GRGPR ’3F%acg?r\¥/)glre géélmaﬁ%&éﬁs&{&v@ll?és nown in
the art ,apd. g aHQestl@ﬁ@gmﬁ{e%Ihﬁﬂ, Siaphihd]i tolRuEs ixgtenef ctslifonbiié gordieoters is
found in U'S Patents 2,777,874, 2,695,910, and 2,616,904. Patents

speci f i owghahip nuéﬁg@i,iatﬁt%gmf’@é%lﬁieﬁ%%oﬁwe%%sﬁ@ngﬁffﬁn%tﬁli't s of acidic organic
conmpounds ge i ol ' daddrial 2a®B6a 9Q8id s3ct616, 911;

2, 616, 925; Eﬁé%&‘é?ﬁﬂ&%&]%&qﬁ?g 3,%@%?%%1’%?&%,'365, 396; 3,320, 162;

3, 318, 8@9forRicARA, 28Aic mnld nitSs 626, ot G@lfuriehesitht Acatigreciscs antisulpdy UiRdd. in this

I nventi (i)nno’rga%51 acl? ic rrln%rc]e_rls sI galrjlralls%eb% u%éd, Schlhf é’érﬁél?%oz, SO3, CO,, or H,S, and in

one embodiment, CO, or mixtures thereof, e.g., mixtures of CO, and acetic acid.

A promoter is a chemical ‘employed to facilitate the incorporation of metal into
the basic metal compositions. The promoters are diverse and are well known in the art
and include lower alcohols. A discussion of suitable promoters is found in U.S. Patents
2,777,874, 2,695,910, and 2,616,904.

Patents specifically describing techniques for making basic salts of acidic organic
compounds generally include U.S. Patents 2,501,731; 2,616,905; 2,616,911; 2,616,925;
2,777.874; 3,256,186; 3,384,585; 3,365,396; 3,320,162; 3,318,809; 3,488,284; and
3,629,109. ‘

Phenate surfactants for use in this invention, may be non-sulfurized or sulfurized.
Further, phenate includes those containing more than one hydroxyl group (for example,
from alkyl catechols) or fused aromatic rings (for example, alkyl naphthols) and those

which have been modified by chemical reaction, for example, alkylene-bridged and
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Further, phenate includes those containing nore than one hydroxyl group
(for exanple, fromalkyl catechols) or fused aromatic rings (for exanple,
al kyl napwoislesdssand t hose which have been nodified by clrmgsbk204@act i on,
for exanple, alkylene-bridged and 21 WO 03/089550 PCT/ US02/ 20404 Manni ch
base- condensed and sal i geni n-type (produced by the reaction of a phenol and
an al dehyde under basic conditions). Preferred, phenols on which the
phenate surfactants are based may be derived fromthe fornula | bel ow. OCH
I 1 Ry, Formila | wher ; f Y cas Baktig erophanel andmepr esents 1
to 4. %ﬁgpggﬁagg&ﬁﬁeafgﬁﬁéﬁgﬁ&gﬁﬁﬂ%ﬁgﬁﬁgdrgggrbyI groups may be the sane or
di f f er enehydEhadattesol sorditeonty equent |y used in sul furized form Sul furized
hydr ocar byl _phenoJ s, may tynpi.cally f dll bel ow
Ok G For et ahgite n G inelogfyt SREERGR S, Bk ey B Bt e

t han t wo . piasRenu®l Bseves may be |inked by Sx, bridges. In the above
formul ae, hydrocarbyl groups repre&ﬁpted by R are advantageously al kyl
groups, which advantageously contakh'5 to 100, preferably 5 to 40,
especially 9 to 12, carbon atons, A he average nunber of carbon atons in
all of-the R groups being at | eg@st out 9 in order to ensure adequate
solubility in oil. Preferred al kyl grpups are dodecyl (tetrapropyl ene)
groups. In the foll ow ng di scussi g\h drocar byl - substituted phenols will
for convenience be referred to as al ky¥ phenols. A sulfurizing agent for
use in preparing a sulfurized phenol or phenate may be any conpound or

el ement which Introduces -(S)x- bridging groups between the al kyl 22 WD
03/ 089550 PCT/ US02/ 20404 Formula I

where R represents a hydrocarbyl group and y represents 1 to 4. Where y is greater than
1, the hydrocarbyl groups may be the same or different.
The phenols are frequently used in sulfurized form. Sulfurized hydrocarby!l phenols may

typically be represented by the formula 11 below:

oy A,

Formula Il
where x is generally from 1 to 4. In some cases, more than two phenol molecules may be
linked by Sx, bridges.

In the above formulae, hydrocarbyl groups represented by R are advantageously
alkyl groups, which advantageously contain 5 to 100, preferably 5 to 40, especially 9 to
12, carbon atoms, the average number of carbon atoms in all of-the R groups being at
least about 9 in order to ensure adequate solubility in oil. Preferred alkyl groups are
dodecyl (tetrapropylene) groups.

In the following discussion, hydrocarbyl-substituted phenols will for convenience
be referred to as alkyl phenols.

A sulfurizing agent for use in preparing a sulfurized phenol or phenate may be

any compound or element which Introduces -(S)x- bridging groups between the alkyl
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phenol nononer groups, wherein x is generally from1l to about 4. Thus, the
reaction nmay be conducted with elenental sulfur or a halide thereof, for
exanpl e swidrasroseisehl ori de. If elenental sulfur is used, tHoa/wokRwolzati on
reaction may be effected by heating the al kyl phenol conpound at from 50
to 250, preferably at |east 100C. If a sulfur halide is used, the

sul furization reaction may be effected by treating the al kyl phenol at from
-10 to 120, preferably at |east 60C. The reaction nay be conducted in the

pr esenm? f AnSbd ?Qﬁ}% wilbe O geddi@lydirbrantd ahﬁi\tan‘tlhg;emusdaapuammyl ses a
subst a Py rnert organic diluent, for exanp an al kane.

ra
I n anybevemiuptetlmtfr @am@nt@hsullfﬁr eloh Btlidegerpefy for eﬁ%ﬁnplﬁduﬁﬁ“ élflﬁﬁrédSuIFfl cient to
ef fect ubs nt eredceansthdatne el Ayl f rom 0. 1
to 5 nbIcBEREf syl ué 1%ﬂ %&%Martrlg?er?]ﬁg% %{earyybeqw val elﬁ?ﬂ of rl%ul phktjyrl zi ng
agent. M%ueoﬁb@ﬁﬁrﬁtwonsw follS0j grefesabdy atsleash@0@@). flGrisylfurghatideistised:t nay be
desirable to use a basic cataly i or an
or gani eheasvifiezation spastign mpyde e#&‘ft‘é‘ﬁ B%%‘”I‘t}n@)%g‘gﬁ%% thndl attl @r?owgpq%(}l%g) Detail s
of sul furi zati s Loy HRQWAAER 1HOSE pedsthdeast d suitable art .
Regar dl Eg % a?ﬂeéa?%gﬁﬁr q‘lﬁ%%\fﬁ?(\gﬂna%ey are prepare sulef uri zed _al kyl
phenol ﬁlluMﬁeTh& dilm‘enpraémnagagusuvecﬂbmma arpubsnty WWhG@aQ’érﬁé]P g% Pconpri se

di | uent and unreact henol s _an I to 20,
pr ef er &BFYPIE I{”Belfho r%%? aﬁ‘%‘éer A ‘f/veg? e gﬁgﬁ)rnﬁrgs? )an /og% %218? %?B@ cl;aras ed on

the mags,Ofurkifientsy leffefd substariakichctne nak geﬂBallyld‘lefea‘@éﬂ) albpkoe framh 8.1t er m
“phenol™ as used herein includes phenol n nodi fi ed by

ve
cheni cab Smecdex ofdhe skylrphene)malsighpereduyy) e&%l\%legﬁl}&?éml% 88%#inni ch base-

condensed p & Bs WRisGRuRhen adesit TBMaPbe amduble eduiencl ude,
for exanpl e%H%Er%lﬁanﬁhgﬁ%ﬁﬁ%%pl %nalsdl ehy% and but}br al dehérgﬂ}éThe

pr ef er redasid detalyde fos exﬁmphalsqihmd@drwldﬁewyc?é %ﬁ?lﬁaé‘%ln%h%rﬁ ditable for
use are descrijbed |3é Eho%n US-A-S 259 967. Manni ch base-condensed
phenol S'HF¥YSHeHTIES" By tHE T'e ctl on of a phenol, an al dehyde and an

anm ne. Exanuh&sisadf sekidakbe pidestsdscite val knm@mdzethswkﬁhémthg agre descri bed
han 1 hose FAFETdTe ! dboBEnSrBVHEN TEHATS SR SuRel Eobara! ARAER: * ot ract
S, {5304 g M ket nas e ool phenol rsErail s of
alkyl phenols and generally contam%r to 20, preferdblg 4 to 14, most preferably 6 to
12, mass % of sulfur, based on the mass of the sulfurized alkyl phenol.

As indicafed above, the term "phenol" as used herein includes phenols which have
been modified by chemical reaction with, for example, an aldehyde, and Mannich base-
condensed phenols.

Aldehydes with which phenols may be modified include, for example,
formaldehyde, propionaldlehyde and butyraldehyde. The preferred aldehyde is
formaldehyde. Aldehyde-modified phenols suitable for use are described
in, for example, US-A-5 259 967.

Mannich base-condensed phenols are prepared by the reaction of a phenol, an
aldehyde and an amine. Examples of suitable Mannich base-condensed phenols are
described In GB-A-2 121 432.

In general, the phenols may include substituents other than those mentioned above

provided that such substituents do not detract significantly from the surfactant properties

of the phenols. Examples of such substituents are methoxy groups and halogen atorns.
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WO 03/ 089550 PCT/ US02/ 20404 The functionalization of the alkyl phenol can
conprise the addition of any functional group to the phenolic conpound,

ot her thawaoens/ogekdnt i onal hydroxy group or an additional mresvarewh group,
at | east one such al kyl or hydrocarbyl group already being present in
sufficient amount to provide oil solubility to the detergent. Typical
functional groups include t-butyl groups, nethylene coupling groups,
ester-substituted al kyl groups, and al dehyde groups. In one enbodi nent the
functi onal i zahé Gondtonblza8oelidfi e iyl cgtichoixyan tomptiseortel addytion of whych case
the detergent can be an al kyl salicylate or a g&niwghi e thereof.

Sal i cyl Aretigesl gFerip shephengli qompeynsh;othes thansagaddifiep é{ér,oxﬂg?”plﬁ’éla’ént

5, 688, 7§&di951ilal iﬁ;@l%_ZargnggraLllﬂ? PR RE s@mﬁ%ﬁg&mw@yﬁg&@@ ﬁl?éd&?b?i‘isigm be

based on a gl yoxylic aci condensat i on. yoxylic aciditsel

HC( =O) - PERedt in elificiedt keown ésprofide led setubiliy to e dReger©) Txpipahlyctord! so

contenpl ated; th R .can be roge dr.gca for

i nst anc&® ér}ﬁﬁufféstbbél%%ougf’onﬁ%x}q X’%?’%P@éﬁ & é)P Soféj%gstru@yt%%%ggn g%@%ﬁs’pr oduct
i s shownd hikdeleydeereupsalin o €misqiaershe fnttidnalizdtion tiypy eddition dfecarteuyr al i zed
wth a nmetal salt., OH C02 RL RRIn this ructyre, the R groups are
al kyl gﬁﬁﬁﬁgﬁd¢%émnﬁpé@i%?ggkaﬁmﬁﬁﬁiHmbgaFﬂéﬂﬁédﬁﬁgﬂgﬁﬂﬁoﬁ%%?V%“ﬁnIes of
al kyl phenglr. Waiidyde A0keE o WAKMAdvE; 36, GorQhstaRE] UAL Pent 3,688 Bafor Ot her

.molar ratios aré also possible; when a 1:1 ratio is approached, the
condens #t626:928r davarothise covbedimshi, gherswbstitusht eas Yarbpsed onTh gbxmig é¢iflal s and

met hods __f or ir rat i tS6| . kdudite U. S.

pat ent - SouBsEE: oAb E R A L B e e T D Renol can
be a coRIEnrsRLCORH e aldeicontafiplbted; thiik R’ cphba bldroganhorfaoryaadaddtyy gwupr ot her

| ower al dehydes. The agi.di substituent, .in this case, would be considered
to'be 196 BhaTinchv ¢° didutionrpnenomie st SHRgaltfy pldpbfon
condensahhwhhe Qe tnivabkskcRe, R VRI08HREDP BONEIERI530AROARA s OH | | R
R shown here as the 2:1 nolar condensate of phenol:fornmal dehyde. Al so,

dependi ng on the
OH oy OH

Rl

R R

In this structure, the R groups are alkyl groups. The material shown would be the
condensation of 2 moles of alkyl phenol with 1 mole of glyoxylic acid or derivative
thereof. Other molar ratios are also possible; when a 1:1 ratio is approached, the
condensation product becomes oligomeric or polymeric. These materials and methods
for their preparation are disclosed in greater detail in U.S. Patent 5,356,546.

In other embodiments the functionalized alkyl phenol can be a condensation
product of the alkyl phenol with formaldehyde or other lower aldehydes. The acidic
substituent, in this case, would be considered to be the one or more additional phenolic

groups. The simplest such condensation product would be
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conditions of reaction, the formal dehyde unit may appear in other oxidation
states. As in the case of glyoxylates, oligoneric structures can be forned
when the wal @rosssabi o of fornmal dehyde: phenol increases. BExampiss/2of4such
type of oligoneric species are the calixarates, which are cyclic materials
containing 4 to 8 phenol -formal dehye repeat units. Calixarates and net hods
of their preparation are disclosed in greater detail in U S. Patent
5,114,601. As will be apparent, m xtures of fornal dehyde, other al dehydes,
and glyoxylic acid can also be enployed in such condensation reactions.
One category of functionalized derivatjyes of alkyl phenols, however, is
certain saligenin derivatiyes. Saligenin itself, also known as sali cyI

al cohol and o-hydroxybenzyl iks represent ed by the structure CH2CH
O OH Useful saligenin de de certain netal saligenin
derivative which functio When the netal is magnesi um

t hese conpounds can be rep F formula ONO O M)n Y X RPP
m 25 WO 03/ 089550 PCT/ US02/°3 i epresents generally a nmetal salt,
such as a nagnesiumsalt, off a conmpound containing one aronmatic ring or a
multiplicity of aromatic rifgs |inked By "Y" groups, and also containing
"X" groups. (My) represents a val ence of a magnesiumion, and n, in each
instance, | Aoy 168 deerider cacteel by H t o
form aﬁhow‘ﬁ?—? ‘@F‘%{'ilﬁjz) %Vgﬁg%raeﬁs%ezcﬁ ﬂeﬁ&]l@%&{?‘ﬁgﬁ}éal ly 0 0 tg 13@ so .nunber of
such rip@Rtiwisldf réetidn, tie fhimaldétydeugh may appear & efer (TddAtion SIFst KNt he upper

limt of "ni' is not a crjtical varjable. n ,@g}q Mr b2 to 9,
such agheacasp of Byoxylyss Bflgo&el%r“%iuéiss |nn}%: it Ighg(gl qgtlfirelﬁ'?d; 's such as

i thi ug, .S %Ihg&@ pl¥hoPRkRass UNExadipkeal cbflmlcbaypdmﬁmhginsermﬁphma% axealhei um or
bari um ther netal s such as éérgg § H 1@%&{6 é@‘l’dﬁ%ﬂ%ns usef ul
in thi whxmﬂntt, iwditchi e Pyrdie matgiisderod % B4 PRTY H 09 her eby
I ncor p%a?igcgr%tets))énﬁ %Ieﬁ{oﬁé‘fiﬁhéﬁ) E)répElsatloﬂ 8RGIMNEEd in greater detail in U.S. Patent

5,114,601. As will be apparent, mixtures of formaldehyde, other aldehydes, and glyoxylic

acid can also be employed in such condensation reactions.
One category of functionalized derivatives of alkyl phenols, however, is certain

saligenin derivatives. Saligenin itself, also known as salicyl alcohol and o-hydroxybenzyl

alcohol, is represented by the structure
CH,OH

OH

Useful saligenin derivatives include certain metal saligenin derivative which function as

detergents. When the metal is magnesium, these compounds can be represented by the

formula
OMg), -~ OMg),

|

O | O T

1 L

=
o
W—l
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Most of the rings contain at | east one RI substituent, which is the

af orenenti oned hydrocarbyl group, such as alkyl group. Rl can contain 1 to
60 car bonwatarsysseuch as 7 to 28 carbon atons or 9 to 18 ravtse2ewens. O
course it is understood that R will normally conprise a m xture of
various chain lengths, so that the foregoing nunbers will normally
represent an average nunber of carbon atons in the Rl groups (nunber
average). Each ring in the structure will be substituted with 0, 1, 2, or 3

such R, gr %&R&%e i thALalS o Peled Qit, Juch2as A mBYnesimibtsalty pf @atdmypaindand  of
cour se BI fierent ngs 1n a given nolecule may contai H%’d‘b%f erent nunbers
of suchbostinityj dneemomaticAting ene tmwHpliGyorerPBatq FHges et | E0UP% nust

contain at |east. one,RL aroqu sfukasbend atiens  in all
the R1% ﬁ?@é%gorﬁ?}mflﬁe%%@gl QM gﬂ%ﬁ{% 5652%1 ng)g?%%gns&%h as at Ileast 12. In
the abQy@ mbwate! Wreeot he(Waanslisvzegy thepdg irtypioglseelhcetbyHoagermyér rved from
formal dehyde or_a fornml dehyde source, .hy conden | ve. ol ith the

ar omat iQH grasipec tirevalugmfor ¢ E’Ihéf fXPécagP?g)Lfﬂtllao?o 1 dbe\r/ gfg%cégl@giﬁg b\g?qgtpAoups

depends ;t ﬁt@ﬁglfﬁti@@o e &GS o0d BiAt tHRGppENIEhit bONE” Bfnosy ofitiexsd variable. thhe
nol ecul és.

e various species of and Y. may be pre erf][éa,lj n ‘téﬂ%
mol eculoas embodjrest ingn 2 to Aesusbrpdrie Stor dgedi LXhedhgpisd ‘H‘f%@ e
(al dehyde functional.it 3 beh o wartune Babardun);;
si il aﬂ‘éj ?%ﬁ&m&br‘?ﬁg}%’g%}r Egtg%sf@g%grlr%?%ég{tﬁg%@gar e - O (met hyl ene bridge)

and - CHR@GHRr neeldwth abedppae incTnd tire| Sligeransusetl imhrinyention RiwEe speci es
in a sanple of the a e_nmateri n _be ¢ ne ' J as each
car bon g ARGl R‘ﬁgl gﬁ@“thgsq’qg’()g?g?ef%gt ﬁgéﬁo@é\% ?%%ﬁeﬁ%ﬂ%ﬁ% Egésduces a

di sti nct%cglgnf%i gnal. (The signal for the ether |inkage, - 26 WO 03/089550

PCT/ USO 4 CH2OCH2- nust be corrected for th resence of. car bon
b Hen R ERe T 2r

atoms, in orMest of thegings gantain agﬁleaétd?r}e&tsu st S % mount  of

this material { i 18] bontdid itd 6b RerbaRiatdnis, eschads & he person
ski | | ed™3FPoeriR! g@ﬁ?’)ﬁfﬁgéﬁgﬁe%gg%i }rﬂ}e\g?{ Xis at |east in par t I-CI_E and such
- CHO gri@uiss carborprioss @t9 td ¢asarbpd, atams. Qf cassenis|ie upasreiepd tt B h&lX and v
groups. I n another enbodinept the . - o] i Aol e

per cent "GP EOBPTIHE G Wﬁ%&ﬂ%"}m’é‘ 58%a]ggq§%si%gﬁ%qgénﬁtg%glégﬁ%ent "of the X and
Y gr oupsormhlly 38gtfat agnbethighenimbeX dfscabon e@sts innthsaRt sr@mpdAUmbEr such

a5 15 (OBENORETRREdBRe Grucirngikon gL, 1 2 of 3 3eh 1 GBS, sueh
(that is, p is 0, 1, 2, or 3), most typically I, and of course different rings in a given
molecule may contain different numbers of such substituents. At least one aromatic ring
in the molecule must contain at least one R' group, and the total number of carbon atoms
in all the R! groups in the molecule should be at least 7, such as at least 12.

In the above structure the X and Y groups may be seen as groups derived from
formaldehyde or a formaldehyde source, by condensative reaction with the aromatic
molecule. The relative amount of the various X and Y groups depends to a certain extent
on the conditions of synthesis of the molecules. While various species of X and Y may
be present in the molecules in question, the commonest species comprising X are -CHO
(aldehyde functionality) and -CH,OH (hydroxymethyl functionality); similarly the
commonest species comprising Y are -CH,- (methylene bridge) and -CH;OCH;- (ether
bridge). The relative molar amounts of these species in a sample of the above material
can be determined by 'H/ 3C NMR as each carbon and hydrogen nucleus has a distinctive

environment and produces a distinctive signal. (The signal for the ether linkage, -
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In an enbodi ment in which mis non-zero, Y is at least in part -CH2- and
such - CH2- groups conprise 10 to 55 nole percent of the X and Y groups,
such as 2&a@/08aser 32 to 45 nole percent of the X and Y R{ITousns/2040m

anot her enmbodinent Y is at least in part -CH20OCH2- and such - CH2OCH2-
groups conprise 5 to 20 nole percent of the X and Y groups, such as 10 to
16 nole percent of the X and Y groups. The above-descri bed conpound is, as
mentioned, typically a magnesiumsalt and, indeed, the presence of
magnesiciofys,L RgstideopeaB@fdithdptehcs bitwoaacten sieung iroekdet toiagivepéRi eved t o

be useful in achieving the desired ratios. of _X.and Y conpon .descri bed
above. cPiect qaiptationodl Hig mabi KONt ‘Plfetit”é&??ﬁ%lfﬁds?‘g’ %ﬁcﬁ}"eﬁﬁ?rg?si \’%‘cﬁg&lﬁkﬁ}gan aver age

val ue Ql%eqﬁlﬂ%s%&thgggﬁsggs -“{Zg{nqggggyt the conposition, such as 0.2 or 0.3 to

0.4 or r ince My is normallﬁadivalent ion, when all

of the phendh bwe stbadihenteX istdewst armrt -EHQ sl spch SHPAPHRSFORPIRYE i ons, t he

aver age val ue of in the co i t40 i | 5 bSmesagR My ion
neut raﬁ?aféébj’Zupi‘?éﬂgl?’816@?8?68%93}60%%& V%%%@gt&g %ﬁg{ﬁg%lbgégﬁps may be on
the samep®y gREpgidimisersn wdoanolegerceht oftthe Xvaldu¥ gybups, sushiasdS toHén 0. 5,

this indicates that_the hydroxy groups are |less than conpletely
neut r almolegensent phtheghand Y EQUPs: “value of n is greater than 0.5, this

i ndi cates that & nosbi el ke oY Maeneeaaf-OrhenMind ars -CHLOHagrowfsi ed by an
ani on ot her than the phenolic structure shown. For eﬁ%rpl each ion

coul d bempsisotd @t Bdmeletpsrasneofghe XoinddY &iorBh SUHRSIREC PGP ERES i on, to
provi de, ag n Wal ue of 1.0. The specification that nis 0.1 to 1.0 is not
di rectltpegpaﬁfli c8BI"¥ t 0 overbased 27 WO 03/089550 PCT/ US02/ 20404 versi ons
of this mat ghisalembdesemt hedhioklmows aomezead, SO issatgeast inopart Kdlpaed s¢ah § nvent i on)

in which an excess .of ot her ak, c e s, under st ood
that i rCH2-SZEPHPS EOHPIISE }(g/%gg ﬁaﬂ?ﬁﬁce& &Eﬁh? g(c‘r’lljnl%gﬁg %gosug)lréfeﬁ?ﬁng? ;\;/5:, g)ujéfm nol ecul es
may exist o Winglle BeViRbe tHex0md gsquppar aneters, for instance, there may be
sonme nol ecul es contai ning no_ R groups V\hatéﬁe\’fﬁ These n&be&t;ges coul d be
consi dered ds anpiber pmbedimeghd i il?asg%r\egaéhé W 16 atE2Phe?pr esent

i nvention so | a | QF | rabipd. b8 sutisioand male maj ority)
of the HOMECU méjgg%fsa@hiedq%go égée:'n:tisé)ggﬁé;ge&ggg?d%gc% bed. The above-descri bed
conponepdreenadt the Xpmdpapedpby conbi ni ng a phenol substituted by the

above- descri %dabgve— és?;HQe&"@Jnt‘po‘L% Ers?lasd I%Q%go%ecﬁ),rtyﬁcﬁ% ﬁl?{gl%fsium salt and,
indeed, the presence of magnesium during the preparation of the condensed product is
believed to be useful in achieving the desired ratios of X and Y components described
above. The number of Mg ions in the compound is characterized by an average value of
“n” of 0.1 to 1 throughout the composition, such as 0.2 or 0.3 to 0.4 or 0.5, or 0.35 to
0.45. Since Mg is normally a divalent ion, when all of the phenolic structures shown are
entirely neutralized by Mg*? ions, the average value of n in the composition will be 0.5,
that is, each Mg ion neutralizes 2 phenolic hydroxy groups. Those two hydroxy groups
may be on the same or on different molecules. If the value of n is less than 0.5, this
indicates that the hydroxy groups are less than completely neutralized by Mg ions. If the
value of n is greater than 0.5, this indicates that a portion of the valence of the Mg ions is
satisfied by an anion other than the phenolic structure shown. For example each Mg ion
could be associated with one phenolic anion and one hydroxy (OH) ion, to provide an n

value of 1.0. The specification that n is 0.1 to 1.0 is not directly applicable to overbased
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f or mal dehyde and magnesi um oxi de or magnesi um hydr oxi de under reactive
conditions, in the presence of a catalytic anmount of a strong base. Conmobn
reacti ve wguiswadsdnt s of formal dehyde incl ude paraf or nal dateadesozedoaxane,
and formalin. For convenience, paraformldehyde is can be used. The
relative nolar anounts of the substituted phenol and the formal dehyde can
be inportant in providing products with the desired structure and
properties. In a typical enbodinment, the substituted phenol and

formal deh LEAGEEddBrimAUbIR) @AY alsdtd pat of thelprdseno irbveftian) id. 4, such
as 1: 1@%@%6%?@51—% or 1a: %43 tlo 1:62. 6, or 1: 1?? to 1:2.3. Thus in one
ermbodi meidh dnfeeress wi Mg drenatheumetal canbe ®ERsENfal ent excess of for mal dehyde.

(Cne — equi valent QL oLOIRLISINAR. b, BOLSIARkRH: HcEALL aspORGimONe H2CO

unit; one e e IS corSidered to be one nole of phenol.)
The st neN&uRASBayC BxisO VA deumeafromokesdepapameiers afs i instariepdihesei May band can be

supplied in an aqueous, solutigp. The process c be ¢ t conbi ni ng
t he abovmecomsoHeNCeNHNLIE AR ﬁa&b?‘@br\gﬁsé)eﬁ%u?@e%ef mr?g%%gégi %%%?Fde or

MRONeS| URANE! Rhfifiriibd, fnd Rt SsseARviliStor hegaigthe Aradbhilievintionshlang ni ner al
oil or other diluent oil can be included to provide for swtgb!e mobility
of the msotpomejotity (A aokreloribe ssbiwdiat maieHyY s LlatheaPolflEs Cinte

included if .desired e%liBQ&)UQh it is believed that the reaction nmay proceed
more ef PIEPEHPT §7° 3 HeCH8 Gbsence ‘of additional sol vent. The reaction can be
conduct ed atTheosovealspeaitat ucenpaentatara bel prepadeg by m@@ngeﬁﬁé‘ﬁ&?lure such

as 35-120C, 70-110C, or 9Q-1Q nd_of u e an be
i ncr easestited i ygdhe ﬁ%ﬁé‘?‘l’g%‘flg?% i@ &Oggeﬁ'ﬁ Hi fﬁ?‘ﬁfg%e&gctmﬁ gd[l%]%g@V% 03/ 089550
PCT/ USQ%E%Q&‘& de Hh& b eshdm bfids OP ARSI hylrosite baden r¢dosvarconditicas.at - or

bel ow the normal boili ng, point of water. After reactjon foral Sy table
time (einghe peeenat niia satalysic 3megnt &f aoftrong dgses (Ipmey reargve HHREPE Tan be
heated fo i gher %Ea% i Eak Y. YRE Ebrh ARl C G ploasatkRe, tO Strip
of f voI%ﬁT%%&%FéPflgﬁg% av%ag%ewe, results are obtai ned when the final

t enper apadsformdlddhlyisis cah be ppidng step is 100 to about 150C, such as 120 to

about 145C. Reacti.on under the condi.ti. I ¥oEsadd y | eads
to a productFFWFléﬂveWQ 4Pt 59?@8 @bshﬁ‘ﬁd@gﬁ ealrrll?%%fmd%&oehé’ubstj t uent
gr oups, igtdeRhnt . préPUngl@Wiuckndit ke deshbosamctugr @it poperSes Hn matypickhl s, when

C1 cant | ndow e P TEUEI) Do, R R ORBRISYD A e yhggu v ERHPRET Plston
1:1 to 1:3 or 1.4, such as 1:1.1 to 1:2.9 or 1:1.4 to 1:2.6, or 1:1.7 to 1:2.3. Thus in one
embodiment there will be about a 2:1 equivalent excess of formaldehyde. (One
equivalent of formaldehyde is considered to correspond to one H,CO unit; one equivalent
of phenol is considered to be one mole of phenol.)

The strong base can be sodium hydroxide or potassium hydroxide, and can be
supplied in an aqueous solution.

The process can be conducted by combining the above components with an
appropriate amount of magnesium oxide or magnesium hydroxide with heating and
stirring. A diluent such as mineral oil or other diluent oil can be included to provide for
suitable mobility of the components. An additional solvent such as an alcohol can be
included if desired, although it is believed that the reaction may proceed more efficiently
in the absence of additional solvent. The reaction can be conducted at room temperature
or at a slightly elevated temperature such as 35-120°C, 70-110°C, or 90-100°C, and of

course the temperature can be increased in stages. When water is present in the reaction
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conpatibility with seals. Use of nmetals other than magnesiumin the
synthesis typically leads to a reduction in the content of -CHO
substituewo @prosegss. Sal i cyl ate surfactants used in accor dacayauseiuos he
invention may be non- sulfurized or sulfurized, and may be chemi cally

nodi fied and/or contain additional substituents, for exanple, as discussed
above for phenates. Processes simlar to those described above nay al so be
used for sulfurizing a hydrocarbyl-substituted salicylic acid, and are

vel | k%%YYEretiP'stJb%@niéKitb Leghthin th@ixaiitk.at Sabelowl the nawnad doring poynpiotal | y
prepare y the carboxyl ation, by the Kol be-Schm t Br ggiﬁ r@ﬁ ghenoxides,
and i nwakat Afeseactivr for ageitaialing (. %%ff&lil%%?o‘o(ﬂlb?"ﬁ% ﬁg‘% Wrdi Phent) in
adm xture w th uncar ! LiikAh Rl Rdatkhpraguata stAp enes i . e.
salicyPF@“@EWP%??@%@gggggﬁgﬁggﬁgggﬁgﬁﬁﬁﬁcoﬁg%unds_to ggd as syrfactants to
| ubr i Catfivahtas histerial i Ruybiablecatiltx arceohssined when therfinah tamperatye ofiti® i ncl ude
t hose described in US Patent 6, 200 Lubri zol Corporation
herebySVWEﬁ%ﬁE?di@H)%VEP@?§®éﬁﬁ@g$%$E®E%%?%§é%?ﬁbs. Preferred substituents
in oil-sol ubkgsalina thé comBhshs descobedbob tgatdlyytatses aiprodugicebiclance wi t h
the invention may be derived are the substitue ts.rgﬁie te% nR in the
di scuss$ikon relbivedy bighpieateat of ~CHO1uRsHuE FEUPE LR Y Ss ﬁ:ﬁ’c aci ds, the
al kyl grgu adyan i¥is COIEnAlsBd Bs HQerkPfts iR NESrRE@IY donthokivioBs),
especig?%&8%5gF%¥§O$&%§§%%%M%tonsakCiISofeiubrfcaIirmf%%scosit he
| ubr i cakhibl @iod( sppef lpsien cldaslinpss pagerstanedslpwu Sednagreskny 284 g%o icantly
dependi ng on .the final intended us i cati ui enicfie 5 or 10
to aboPmpeHibiily W‘lﬂilﬁ?ah?alﬂ?ﬁo rﬁ‘gé{algioﬁ‘se%hsaégg ?ér?g%g#lﬁghi@%ﬁ@gr nggllplcogbusti on
engi nes.Qf 1 Afddasforda ShemtenhVer 0RO substtsedt gappki cati ons typical ly call for
he hi oF . .

the higher viscosity oils to provide t hi cker, 29 03 50
PCT/ US02/ 2046kcylatabiirtagiantsguser] i awrc?aacwﬁ gj?eadléve\é\g s lé%g%geg?l} abl e where

the oi | needs 10 Rr@¥EECand WhKi sathdfcaty RicgiiRt amport empdn atlditesalal ong it h
| ow energy consunption at cold starting tenperatures, ma,ﬁl ne gl esel

appl i caubansentedor bxampe @ dhagled Yyl Eorpnenyet 1IN SR 'REE%%r e subj ect
to mnipmal .cyc]Jing on.and off f € Rhi@d8icofic hdiae when
oper at i%g%ﬂb.eglajf’ovﬁgff‘ﬂ Ira eeusbefllfg{ggllf&g{elaé Qggglié%ggﬂ%‘é 'b? has alC\S;i Scosi ty index
of at |gaste YOI kndi ® tHesiskalall yn tht atteSedicyliOBidsrde pypeshBy BisPyredby theast 110.

2 Ki noreIesYgBoBY (e HOlHoBe it SEomtast B OReAStl) rae) et M enst 14
centi st gkesyy Bt h@HnRR NorRkIl) AASAiIubE) Geatnistuakeith uneirloxylated phenol.

Calixarates such as salixarenes ie. salicylic calixarenes are also useful
compounds to add as surfactants to Jubricating oils. Salicylic calixarenes useful in this
invention include those described in US Patent 6,200,936B1 to the Lubrizol Corporation
hereby incorporated by reference for its teachings.

Preferred substituents in oil-soluble salicylic, acids from which salicylates in
accordance with the invention may be derived are the substituents represented by R in the
discussion abéve of phenols. In alkyl-substituted salicylic acids, the alkyl groups
advantageously contain 5 to 100, preferably 9 to 30, especially 12 to 20, carbon atoms.

Oil of Lubricating Viscosity

The lubricating oil(s) (base oils or basestocks) used may vary significantly

depending on the final intended use of the lubricating fluid. SAE 5 or 10 to about 70 are

typical of the oils used in various internal combustion engines of various designs. Marine

diesel applications typically call for the higher viscosity oils to provide a thicker
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preferably in the range of from 16 to 30 centisokes, for exanple from16 to
25 centistokes. The lubricating oil can be any conventional oil or blends
t her eof uw@db3ios9ismt ernal conbustion engines for a | ubri cadwustbrensf or

cost reasons the oil is a petroleumderived lubricating oil (e.g.
distillation products), such as a naphthenic base, paraffinic base or a
m xed base oil. The lubricant depending on the application may be a bl end

of petroleum derived oils and synthetic oils. Alternatively the

lubri C%M&Qn{?}g 'fﬂﬂaymﬁlesﬁﬁﬁttl@ﬁﬂb Qils | b kgabiengheaicl the ilcieeds ts providet | ¢ est er
lubricating ofl Ot her lubricating oils that can be % gg} ]}(/ﬁgrocracked
oils \Aﬁe}pmcaun@atr}gglinqanuﬁ@temp@@éggs Fope Widh [t engkey CROMHIRHAY FrCUEISE g heavy

distill gt B r];ltru Gt ﬁ&@%e&h@seﬁ D12kt @'ﬂéﬁ% tQt.lsehé’ dh88¢Mhde bl Bt Msathplagiatef i n

pol yrer or a the lubricant. Fischer-Tropsch oils
can be mis Gﬁb_}bcﬂ tb hﬁnimddraychmg on aft |o¢ffnarsit wokior teytph‘éfﬁﬂ peywéhaf smeevFed as

sol vent - ext r act l.t ed .pr.oducts. fro &8 pically
havi ng (&’eﬁtlﬁéﬂaﬁ? 6“‘3?@3@@9?95 Tedlsﬁga@ﬁ' En%m 5@9%833%% cén %’t& gigésgb%/my al so
be usedyothesiatly ia€ aHst 080 kit plefsraily ia0meadd $10. C Besirably unbelubncazmugtmbnal
additives |i ke det ergent s, disper sant S, Vi scosi t%/ rrgﬂb ﬁ antd oxi dant s,
ext renebapqﬂsé@é(d@éma’dﬂ@ 16@%@1313%%@%@@5@ Kinemagic VEEPsIY;h (Jh P BieRdr e

cor r osi %44‘32%@ R 1€ast tlﬁaéenﬁgt&(e‘éebfeféfﬁlﬁy\ﬁht t16ast NS cehtibiblicariorar t . These
addi tives can be u I'n conventional anmounts. In one enbodi pent, the

| ubr i cap&bfeoefbl;t e thewemge of foontl&i tos 3@reeatitakes: clor exagelst row 19 rtevEht

freezi n %he wat er conmponent. The antifreeze agent is typically an

al cohol ‘?‘?pl es include but are not Iimted to ethylene glycol,

propyl ene g"Yl?eOﬂubncE@IﬂlQ&ﬂlOdan be%h?@ﬁ@enﬁqia?oﬂromlblemdsithﬂeolf usasinghternab or nor e

t hereof. The antifreeze a cal | ent n
suffi ci @Wbltsborp?flé&?@ﬁt glf # B’gi‘ g’fftegﬁl %?Soﬁgﬁ cia]ﬁ]mtal?ggf)@ C({:egk% & 30 WO
03/ 0895{?191‘1?@&? \?vh %Qﬁgﬂatloﬁlﬁo&ﬁf&?%ﬁﬁ ad h‘ﬁEthlfienﬁd”les@ c}ﬁfﬂfldﬁpﬁ&dmﬂi upon t he

tenperature at | ubricant is stored or use nbodi ment ,
t he conmwdrbasa @h Tlse lubrigant éspendipg o gherapPHEHGn DBYADHY Plep P Wftr g on the

wei ght 9 K RNRLEERAY BENhay? B Wynfhedict 0 about
20% by Htm S At(l%%tgcwgrﬁs) ﬁ%ﬁ?gjg obt 0.2 to%aboutay;O% t%/y wei ght. The

enul si f]uQﬁSatﬁﬂ a)ylsanch msmymtlmm esmllebmqatmgneﬂen@ﬂ@r brvipatimganilstthas samRe st or age
ot apar Ve PUFPRERS B e SATERREA oh Oy L SRk LRyt ShE sHRAE 1O
anhydri gei n&tDylsansie GHakaOhs in dhadBrediyite of hydrogen. Liquid alpha olefin polymers
may also be part or all of the lubricant. Fischer-Tropsch oils can be used in the lubricant.
Brightstock, typically characterized as solvent-extracted, de-asphalted products from
vacuum residuum, typically having a kinematic viscosity at 100°C of from 28- 36
centistokes may also be used.
The lubricant of the invention also can include conventional additives like
detergents, dispersants, viscosity modifiers, antioxidants, extreme pressure additives
(antiwear additives), foam inhibitors, corrosion inhibitors, etc. that are well known to the
lubricant art. These additives can be used in conventional amounts.
In one embodiment, the lubricant of the invention contains an antifreeze agent to
prevent freezing of the water component. The antifreeze agent is typically an alcohol.
Examples include but are not limited to ethylene glycol, propylene glycol, methanol,
ethanol, glycerol and mixtures of two or more thereof. The antifreeze agent is typically

used at a concentration sufficient to prevent freezing of the water used in the lubricant.
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ethanol amne - 2:1:2 (eq). This enulsifier has a high nol ecul ar wei ght

pol yi sobutyl ene chain (-1500MN and a low HLB. Enulsifier two was a

co- erul si ™ioe3/08$3BA: DVEA, dodecahexyl ene succi ni ¢ anhydr iray/usizaenhy |
ethanolamne 1:1 (eq.). It has a low nolecular weight and a high HLB. The
structures of these two enulsifiers are presented below Enmulsifiers used
in the | aboratory manufacture of water lubricating oil emulsion N(CH3)2
PIB CH3H30C PIB C16H31 H/~H3 H O 11 "3cl, Il Il 0 0 0 OH HO

Pl BSA: G MrAniRS6: RME&retdie degendort@dy tekmpergrng )t Whieh émilubiidaneiss can be
ei ther dosed through an enul si f%i ng concent.rate or Ogoul d Qe 2ﬁj7rb%,ctly
di ssol stated or vded. SrEnaembndimenty e cORGERITAI 1 AL {eSEh U UBdC 8RB Y &t he

[ epar atd, ' i | Giabingidal | e@dbadintdhe 2o 0sli on ma
g| sg c o%?lgt}qnbaggd délﬁlg He V(/(g%%o@%}e: \1\25{&‘ &@%f'&la%l(ﬂ, bneRne] b di a y

foersa e Pl BSA: TEPA, a pol yi sobut enyl succinic
anhydr i g ebse 208t hybizhe aptintena winbedin@nt abogt 0.3 fejakayt A0iby Nt , i ke

cal ci um dodegy! enat e .sul phi de, A I ' LB rgadidxady ene
e By O R P P P e S St RO
OH| R lrbtéﬁﬂf@! &ﬁ%&@ul%ﬁﬁﬁ aPléml efpoaxiusfiet ysal 165fepatenthe exampenge
nmol ecul ar wei ght ol yi sobutyl ene oligoner and .n js.a val ue, n 1 and
10, noreadediBapl 1@@@5\%%011130%@’}’3.5“@?%%é“l%@g’idﬁﬁb‘é’}%e&?ycfﬁécgr%%ér&fal salts,
sal i Xf””&%ﬁ%& 228 TBN® GeNahal dnfulSigEehds@thi b0 moBulie helhe polgisandylane
described as a detergent”in this application, but they maﬁ/ aI%&E
chain (~1500MW) and a low HLB. Emu sifier two was a co-emulsifier. HDSA:DMEA,
dodecahexylene succinic anhydride: dimethyl ethanolamine 1:1 (eq.). It has a low

molecular weight and a high HLB. The structures of these two emulsifiers are presented

below.

Emulsifiers used in the laboratory manufacture of
water lubricating oil emulsion

PIB CH3H3C\ ——FPIB CyoHsy——
) h//CHs ,;rl_?\/ \/0
H
| w7 ||
o) (o] o)
OH HO
PIBSA:EG:DMEA HDSA:DMEA

(=2:1:2 (eq) (=1:1 (eq))

The emulsifiers can be either dosed through an emulsifying concentrate or could be
directly dissolved in the SAE-50 oil. Other emulsifiers could be used for the preparation
of water/marine lubricating oil emulsions. The emulsion may also contain a dispersant,
like PIBSA:TEPA, a polyisobutenyl succinic anhydride:tetraethylene pentaamine —3:1 eq

and an antioxidant, like calcium dodecyl phenate sulphide.

A supplementary high HLB salixarene emulsifier is shown below.
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function as an emulsifier or surfactant. These types of conpounds are
generally taught in US patent 6,200,936, which is hereby incorporated by
r ef er encewioon3/0890t eachi ngs on maki ng both |inear and cyddmu®akitoar enes
and their netal salts, salixarates. Exanple 1: Incorporation of a

Wat er - Sol ubl e 1 norgani ¢ Conpound (KOH) Table 1 Ingredient %W ESSO 600
SN Ol 43.07 ESSO 150 BS G| 31.90 Alkenylsuccinic ester salt using

di met hyl et hanol ami ne 0.31 HDSA: DMEA Pol yi sobutenyl (about 1000 MA
succinic anhydride 1.19 OR Pg ﬁolefln sucegj ni ¢ am noester/salt

( PI BSA: EG DVEA) Polylsobuteny uccinic an;ydrlde product with 1.34 of
et hyl eneam nes Cal ci um dodecylg sehfrlepgy 19 Potassi um Hydroxi de
13.00 Distilled Water 7.0 Procedur e: An aqueous sol ution of
KOH was prepared by addi ngl 184¢ ] kg i nto 286g of distilled water.
The organi c bl end was prepjred] by apding the surfactants to the base oi
The aqueous sol ution (30g) wasraddedwith the organic blend (120g) into a
Varing bl ender and bl ended foR-PIBIMW-&50) A total of 6 blends were done,
to get 900g of enulsified solution. This solution was added into a 2-L
four-neck fl Er equi pp %}) W@ 32 ¥4 01%419&95%%1%’&” MSRR1IZP4Qdighover head
stirrer, con enser, collection flask cooled with a dry ice trap, vacuum
inl et andlyitdbeiybmerlizometand sisovajucehesverat bend ), angse desisbly ktWS® km Hg. The
emul si on heated, to 1 120

ni nut es.? 3\@% o&g‘Fse&%h’%ﬁ‘eé’é% TR e?alt\%asg'l’hxluja ha?‘lf]ng)% g%‘@auigg‘rgfr%%?ﬁ ally
det er m ngdicwaieiks Qmﬁlerﬁesmﬂ&dJa,sﬂﬁa%rcr&'ﬂftematbnwphcmamobutt they desyydsat ed

emul sion was very clear, a turbidit TU 5% in hexane 0. 0.
function as a% emulsifier 01 sur actant. [Fgese ty}yes o‘} compognds are genera ﬁ; taughg

in US patent 6,200,936, which is hereby incorporated by reference for its teachings on

making both linear and cyclic salixarenes and their metal salts, salixarates.

Example 1: Incorporation of a Water-Soluble Inorganic Compound (KOH)

Table 1

Ingredient %o Wt

ESSO 600 SN Oil 43.07

ESSO 150 BS Oil 31.90

Alkenylsuccinic ester salt using dimethylethanol amine 0.31

HDSA:DMEA

Polyisobutenyl (about 1000 MW) succinic anhydride 1.19

OR Polyolefin succinic aminoester/salt

(PIBSA:EG:DMEA)

Polyisobutenylsuccinic anhydride, product with 1.34

polyethyleneamines

Calcium dodecylphenatesulfide 2.19

Potassium Hydroxide 13.00

Distilled Water 7.00

TOTAL 100
Procedure:

An aqueous solution of KOH was prepared by adding 154g of KOH flake into 286 g of
distilled water.-The organic blend was prepared by adding the surfactants to the base oil.
The aqueous solution (30g) was added with the organic blend (120g) into a Waring
blender and blended for 6 minutes. A total of 6 blends were done, to get 900g of

emulsified solution. This solution was added into a 2-L four-neck flask equipped with an
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The solids content was | ow (0.8% volune), while the TBN was as expected
(60.9 ng KOH g). This procedure was al so used to successfully incorporate
5% NaOH i wopdsasessof 7% KOH to deliver a clear solution ofpcaorgpanedle TBN.
EXAVPLE 2: Wt er- Sol ubl e Organi ¢ Conpound (Di sodium salt of

di mercapt o-t hi adi azol e (DMID) Table 2 %N I ngredi ent Exxon 600N G| 88.2
Benzenam ne, ar-nonyl - N(nonyl phenyl)- & 0.45 benzenai ni ne,

ar-nonyl - N(henyl ) Polyi sobutenyl succi nic anhydride, product with 0.9

ol yet h%k%gﬁ@tigfeﬁ Shdentdi ddiRBEontldsk cOold®with 3y Ry lttap xyachilh nlét)andcr yl at e
copol ymer 0.07 Pol dinmeth | siloxane 0.018 1,3, 4-thiadiazole, . Na salt 4.5
Di st il ltesmdaeBrihér Gowlp@rARuategdo apreseuselaf 30 munde eria TreHonYEs JP¥Pared with a
War i ng bl ende descri 1,01 E5capg! : e | oY r3vdd) was
added 553 glfsfogsﬁv-eﬁ z%ihep Sglg kaPéq ui ppelgO vgr\}l%%&éﬁ tgggéﬁjé%g(s%ﬁ%?eer ,
condens@nect&n tieaxpérdmerfthlnsdetammeddvastricantanidras 1.@% % rEs,appeseanddef nl et and

thermowel |, then slowly evacuated.to a.ple f The emul si on
was sl ¢ ehydiicd grubsianses VY 6% Wl%ﬁéﬁrbﬁdéﬁygw%fgﬁ&%? %Igmzﬁ%o&) ‘total of
147. 59 8f: WRlEonaswEOlWe0!seslvolte), vexXipeid TEN trak by exteted (6h2dhgnat er cont ent
was 0.025% The appearance of the dehydrated enulsion was very clear
duri ng K@Hfg)ng at 78C, and then suddenly becane cloudy. The final
appear ance . i : SR, N Yedd &fw col or as
e i P B O L 2004

7% KOH to deliver a clear solution of comparable TBN.

EXAMPLE 2: Water-Soluble Organic Compound (Di sodium salt of
dimercapto-thiadiazole (DMTD)

Table 2

% Wt
Ingredient
Exxon 600N Oil 88.2
Benzenamine, ar-nonyl-N(nonylphenyl)- & 0.45
benzenamine, ar-nonyl-N(phenyl)-
Polyisobutenylsuccinic anhydride, product with 0.9
polyethyleneamines
Oil (diluent oil) 0.36
(2-Ethylhexyl/Ethyl) acrylate copolymer 0.072
Polydimethylsiloxane 0.018
1,3,4-thiadiazole, Na salt 4.5
Distilled Water 5.5
TOTAL 100

Procedure:

The emulsion was prepared with a Waring blender as described in Example 1. The
emulsion (1409.3 g) was added to a 3L four-neck flask equipped with an overhead stirrer,
condenser, collection flask cooled with a dry ice trap, vacuum inlet and thermowell, then
slowly evacnated to a pressure of 30 mm Hg. The emulsion was slowly heated to 150C
over 1h then held at 150C for 2h. A total of 147.5g of water was collected; the
experimentally determined water content was 0.025%. The appearance of the dehydrated
emulsion was very clear during heating at 78C, and then suddenly became cloudy. The
final appearance of the dehydrated emulsion was the same creamy yellow color as the

initial emulsion. Yield was 93%.
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Sampl es of the dispersion of di-sodiumsalt of DMID before and after
dehydration were tested. Prelimnary results indicate inproved wear

per f or mane® wsawyEF0 t he dehydrated emul sion rel ative to botHCTVis®22000k Si ON
prior to dehydration and to a conventional baseline fornulation
(synthetic). Wiile the invention has been explained in relation to its
preferred enbodinents, it 1is to be understood that various nodifications
thereof will becone apparent to those skilled in the art upon reading the

speci fi cat i Qg iLhesehiy Quspetsidns of OdiR@duAdaESt SOMNMTBL befoee andvefitiri on

di scl osed herefn is inten ed to cover such nodifications as fall within the
scope dehydritnapyre tested. diraliminaryEssHisdndicHe INBOYFENEY REOLPAEE WPieabove i s

i ncor por ated .herein r g C o #rle (BXRAPABBon @Rd Whear e

ot her W%%ee d%?’ﬁlfal%%cﬂwﬁglyoﬁdfe%agltvgg?eoefltq @r%u%g%lflcalﬁrquanti ties .mi1 nthis

descri pbhamtishe bhdelihefpravitatinh ésyothetigt eri al s, reaction conditions, nol ecul ar

wei ght's, nunber of carbon atons, and the.like, .ar b od as

modi fi ed by Wi thggvgniicg ﬁj.e‘an W?aé GO Ovr\ﬁ?tgétgipﬁeé%lgegteed, ea%:rﬁst’ ghem’ cal or
conposi:t ik OMe.rehekied that vARLemMbdsiaubek Berebninell (Heedrael apsartxei tngheseconmmer ci al
grade material which may contain the isoners,, lg%-g{ﬂod cts, &er%hvati ves,
and ot hkﬂleéllmthermttlmqnaﬁﬁlwwéﬁp%lfé?aﬁé?wﬁ‘le{%meu% P ?%91806 i Esent in
the COmmrnglbrqlflisglﬁge%%e]rmmxéﬂ?edtt@%o@é?@h@f‘m@ciiﬁ@ﬁfb‘%s aShEnyeah teaomenent i s

present'8deXcUSIVe of any sol vent or diluent oil, which may be
cust omedfithe/appeedntaima t he commercial material, unless otherw se indicated.

It is to be _understood that the er and .| oV : nd ratio
limts set f%‘F{‘]W?HE‘? é‘u"ﬁufﬁ%[gs 1%8”?#2026%% elgtl%éio\@@or%%?ﬁ}eé i bri gﬁ?la(_:%ges are
gi ven fofcepuisthOfxdthifes ot Mmbleotairwis@xplidiventlicard) dtippeertehquafitiehe ranges
for other elenents, it is anticipated that in nmore Ogr.«taf erred enbodi nent s
of the inntentdpssrptiomspeqifyinen FRIOBRTS t e Maliiali TeATIOR oOPAIRES (BRISSHET  with

the varj ous (AS3F LEObEE HohRdam hBNEE Skt elbd afdesoddis @adificebenint of the
inventi oh® Tn various combinations. As used herein, the expres%%on

" consi sybmlg"abewent Ualbdsyotbérwisepadivated. eash dhasiaaliopsoBPOSt FEREYS I hat do
R R L
3126- WQsorhersAbyasdtddictsy edg@hakeage dndr othet Utuch camterials  frliindt iagm alormplly d
conpr Sllnpd%rstood to be present in the commercial grade. However, the amount of each
chemical component is presented exclusive of any solvent or diluent oil, which may be
customarily present in the commercial material, unless otherwise indicated. It is to be
understood that the upper and lower amount, range, and ratio limits set forth herein may

be independently combined. While ranges are given for most of the elements of the
invention independent of the ranges for other elements, it is anticipated that in more
preferred embodiments of the invention, the elements of the invention are to be combined

with the various (assorted) desired or preferred ranges for each element of the invention

in various combinations. As used herein, the expression "consisting essentially of"

permits the inclusion of substances that do not materially affect the basic and novel

characteristics of the composition under consideration.
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a) an oil of lubricating viscosity, b) at |east one emulsifier capable of
formng a water in oil emulsion, «c¢) optionally an oil insoluble solvent(s)
and d) atwoemaBBo1l part by weight of an oil insol uble furrdi/geakodowbri cant
additive selected fromfriction nodifiers including extrene pressure
additive, corrosion inhibitor, antioxidant, or netal protectorant

characterized as being an oil insoluble dispersed phase partially or
conpletely stabilized as a dispersion by said at | east one enulsifier,
wher ei 8@ d oil insoluble functional additive is neither characterized as

a detergent (e.g. overbased netals) nor a borate conpound , wherein said
parts by weight are based upon 100 parts by weight of said additive

package, and wherein the anmount of said oil- insoluble solvent is |ess than
20% by wei ght based on the wei ght of said package. 2. An additive package
accordizgetwocl aim 1, wherein the oil less said functional additive,

emul sifier, and optional solvent has a viscosity fromabout 2 centi stokes
to about 50 centistokes at 50 C and said fut[iICtI onal, .additive is in a
di sper skd phaseldiine nagkagedera REFRISOr fhpctognak 1ud cmBHifing nsol ubl e sol vent (s)
based on the,wei ve and wherein said dispersed phase has
an i ntensi tf)avegigéfeﬁfon EEH glesggéxy y light scattering of 1 or 5
nanoneters tu) a.t(l@astrbmafmuimfxer ca@abladﬂfowmm PG fiei-ng to claim1,
wherein said _oil 1ﬁol ublle Sﬁl|b¥ % 1_)S ﬁd fromabout 0 to about 20 wei ght
percent of t‘ﬁeoli)\%ﬂ Y 2P RP MHaM additive. 4. An additive package
accordi ng tay Calt%ié‘t%) sahd bfyU\lO&tghtOﬂfahn addnidlukée ifendtional ldbdget seditivphase
havi ng an |nten5| ty average partjcle size % P%Qtt scattelrl n 1§1ftorfr°m 1 or
5 nanoseictadgrany frigned Bers moedingrHHMsaus S P IS0 2 25404
addi ti v, ACkAOS: ASGPbAEAG:HR halilidd & Wehdoh SORRIIE dBpated gast one

r

convent iOnal Icating oil ditive selected from di spersanthgi
det er gepirfid)y, onnompdlaelyystabdadd s érd(5§9‘~f51oaﬁ>d saieh 3t dsastianf Fraylsifipr B anmount

of at |ea tO]IAHPSS% ¥\1/Iéc 18§%t afffivel 90 ngﬂ{& Schlayac}@%!z&btasoi Halghnaddigt i ve

package’¥ kage according to c , Wherein sai d at | east
one enubgdrbdsed meGMYRok S%ra& mﬂlgﬂua(bbw&lydeemﬁ pmtsthyowaghtzaé@ib@ﬁé@aw portion

havi ng a nunber average u ar f .at ast wi th one
or mor el0R pais breksishl of f; \WGepa ag of“b Wélﬁlé? yro am?)‘?& %ﬁ%g&sgﬂgl ve me a

list of ; Qbifke s6iEhSS fds@ihdn @0% bydv&dtibicdenahe weight of sa1d package.

2. An additive package according to claim 1, wherein the oil less said functional
additive, emulsifier, and optional solvent has a viscosity from about 2 centistokes to
about 50 centistokes at 50 °C and said functional additive is in a dispersed phase having
less than 30 wt.% of said oil insoluble solvent(s) based on the weight of said additive and
wherein said dispersed phase has an intensity average particle size by light scattering of 1

or 5 nanometers to 100 microns.

3, An additive package according to claim 1, wherein said oil insoluble solvent(s) is

from about 0 to about 20 weight percent of the weight of said functional additive.
4, An additive package according to claim 3 said functional additive is in a dispersed

phase having an intensity average particle size by light scattering of from 1 or 5

nanometers to 100 microns.
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Manni ch di spersant). 7. An additive package according to claimb5, further
conprising at |east one antioxidant selected froma netal dithiophosphate,
a hi nder ewqpisesedsy an aromati c amine, sulfurized ol efi n, RCOPEsR/20404
antioxidant, salicylate acid or its derivative or a sulfurized phenol. 8.

An additive package according to claim5, wherein said oil insoluble
functional additive is present as a dispersed phase with an intensity
average particle diameter by light scattering from about 20 nanoneters to
about 10 mi crons and wherein said oil- insoluble solvent is present in an

anount of |ess than 20 wei ght percent based op the E ast
oi | -i nSol ubbe addictd packazadeParipg, togclaigy adidrpssy Borﬁ%ﬁi%%é‘ A%EH° | ng to

claim S8, Wher e 2183&1'0@11%511 fgﬁli%% F«Q%&ec{ HBm c‘h%ﬁ‘éant(@)d@bl%t%éﬁt(d)ﬁv@ébsﬁ?ﬂ i oxi dant

or an SPRYERE ricant conpri sing; from about 50 to
about 9 dverl, th@ﬂ@m@dianln(erm ablabaroburit obef least il mgrtby seedgitpgr 100PaFess t han
20 wt. % total of oil insoluble solvent(s) c) fromabout 0.02 to about 15

Wt . % ofboyaveighipEsad ad ré"jeR?ﬁE 51 e of forming a water in oil erulsion 36 WO
03/ 089550 PCT/ US02/ 20404 from about 0.01 to about 40 wt.% of an oil

i nsol ubl e functional additive selected fro extr ressur itive,
corrosiéon i mii #iditbve, pagkegeosdcerding, orfdiig] SpY"g%rB‘é‘tsﬁi‘gﬂtt CashYEF éalm‘r?]ﬂ&geal d oil

i nsol ubl e functl i 8SfBandforBoflilapRESS dupbassveoqei onal | y
with s&HPErT § gﬁJ ﬁtg?gsnglfégﬁito?‘al%pr esent po wher ei ngsal d oil @sol ubl e

functi Qﬂ@bcuazddjzélghte)flas leaet §0fereactehaithone of e ahenchrapiealty lproyee

over based netal s) nor,_a borate % gran the
wei ght Rofar ad &P OF (RIFEs® &° TR ?ﬂﬁrwg{l gré%%lrf%l §rllvtagt% Slgﬁ)é#%%%iol wher ei n

sai d o iigrligRk-@nfyunctional additive 1is present as a dispersed phase
with an intensity average particle diameter by light scattering from about
20 nanoneters to about 10 m crons and wherein said oil-insoluble solvent

is present i &%ﬁiﬁ @(;1 2mWe] gli}thepefoﬁ@lm"&m@aﬂeldaﬂnondﬁe wei ght
of sai 376 oi I@lll ﬁaggﬁlqg%tc%(%fnc%l Ol’h’lﬂ addcl tive. 12. A lybricant according to

cl ai m ldntiokidettiselected fiponi sinetyl dithipphwsphagme h@éﬁ&ﬁérﬂhﬁéﬂaﬂm PRI ¥V Png o |
additive, sel ect ]eegm]c Iegpnﬂegla%{)g){léa%et s(a§lylatge£c?c[ Qe Ns( Srivalies 6P a1 duyfuried fier(s),

sulfurized o

phenol.

8. An additive package according to claim 5, wherein said oil insoluble functional
additive is present as a dispersed phase with an intensity average particle diameter by
light scattering from about 20 nanometers to about 10 microns and wherein said oil-
insoluble solvent is present in an amount of less than 20 weight percent based on the

weight of said oil-insoluble functional additive.

9. An additive package according to claim 8, wherein said oil insoluble functional

additive is an antioxidant or an antiwear additive.

10. A lubricant comprising;

a) from about 50 to about 99 wt.% of one or more oils of lubricating viscosity,

b) less than 20 wt.% total of oil insoluble solvent(s)

¢) from about 0.02 to about 15 wt.% of a emulsifier(s) capable of forming a

water in oil emulsion
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and antioxidant(s) in a total amount of at |east 1 part by weight per 100
parts by weight of said additive package. 13. A lubricant according to
claim 12, wghssros9ssosai d at | east one enul sifier conprises pIpGgReobUtyl ene
functionalized succan portion having a nunber average nol ecul ar wei ght of
at | east 600 reacted with one or nore other chemcals to provide a polar
end group or (please give ne a list of other enulsifiers e.g. a

sal i xarene, or a Mannich dispersant). 14. A lubricant according to claim
11, furthe tO(E'Pf ltc?h Dt Ab \Ltea@%tf aﬁrbﬂaqa&él@eﬂbd@mlona@idemvedelfactgmnnet al
dithi %s%ﬂ ere henol, an aromatic a sul furi ze ol efin,
COpperexaﬂ&tﬂeOptesim@t adda;taJeI, cyﬂr@mm mbibdton rantipxidapdy I¢ p%ecé‘?rag ?&F Ut ur| zed
phenol . 15. A fo l aQBtiblyavifrused i onal
Fluid ol insRG e unpianR] %qum@lp%?%%?‘.@?% e B o 20404
a) di s§pkntbR@1eOdol En§PEpBbang velieran Isaldrmbllnslddu@effmﬁtlton@rﬁéﬂmé(@d? YT i n an oil

i nsol ubl e solvent e.g. water fo n erS| ding said
di sper dhiametesized pepdeireeahiecs: BV‘Fr Qg‘?‘%ﬂ% Grick Eﬁ%ngp “ﬁlﬁkﬁiﬁ}ghﬂg oi |

i nsol ublb%%sdoc;dl tﬁ@'ivef t@fgamqlbg@aqlt ng oil, c) dispersing said dispersion or

bl e ol | |nso ubl e functional additive and solvent in said

I ubr| cating oil as a dispersed phase using a water in oil type enulsifier,

and d) there r STV b OnQLindhid &f inSauble F@ciendl (8ijiitive t hat t he

tot al &Hl |41 lﬁ%r}técgoorflmg ti‘dggiﬁltﬂe)nt (?nmt he di spersed phase is._less than 30

. % basedsan dshe dpegad phade wah dinf mtrosito natragad gpiticlpedisyesy i n sai d

[ nsol uble functional additive is [ oy at Q6lubidn
over baseattedng frem $o9rt AR YIOMELT Ry Eré{)r?fl E]qgu&&}?s %@c‘ggégggggilg?qll irallg to claim 15

wher el Qol%r&tgs': 2L irflan érﬂ&m@mu@tthgf 2@wle1ghnm¢ambbaedsmuwemlghltsofﬁﬂlésent at
| ess tha g\ﬁ 9 and eferably less than 10 or 5 wt. % based on the
wei ght odflnﬁﬂlﬁll‘defumanﬂad)ﬂ&ltl‘éﬁﬂdl tive. 17. A process according to claim15
further conprising a step of adding at | east one part by wei ght of a
conventional oil soluble additive selected from anti oxi dant per sant,
det er ggnt , Aviubfiesi taycordinigf tb ellgimaht, i fwesher qup@nrtsm%atolﬁa%d%%ucﬁaf?%‘r?@t her eof

based Jubricating oil additive selected from dispersant(s), detergent(s), viscosity modifier(s),

and antioxidant(s) in a total amount of at least 1 part by weight per 100 parts by weight of

said additive package.

13. A lubricant according to claim 12, wherein said at least one emulsifier comprises
a polyisobutylene functionalized succan portion having a number average molecular
weight of at least 600 reacted with one or more other chemicals to provide a polar end

group or (please give me a list of other emulsifiers e.g. a salixarene, or a Mannich

dispersant).

14. A lubricant according to claim 11, further comprising at least on antioxidant
selected from a metal dithiophosphate, a hindered phenol, an aromatic amine, sulfurized

olefin, copper antioxidant, salicylate acid or its derivative or a sulfurized phenol.

15. A process for forming an additive package for a functional fluid (including a

lubricant) comprising;

37



on 100 parts by weight of said additive package or lubricant. 18. A process
according to claim 15, wherein said oil insoluble functional additive is
present awoers/sgisd st eps as a di spersed phase with an i nt eng@iwsp2awes age
particle dianmeter by I|ight scattering fromabout 20 nanoneters to about 10
m crons and wherein said oil- insoluble solvent is present in an anount of

| ess than 20 wei ght percent based on the weight of said oil-insoluble
functional additive. 19. A process according to claim 15, wherein said
oil-in-water, e ik €T orC -4i8€Sand oi] PRk Lsle bluhyti Bk afidifiet iional ioled succan
portion havi' gngkﬁﬁﬁg rmaggyggzgnnlegular wei ght of at | east 600 reacted
with omesohblewmhentt.gewatcormioglaslispersymovivdidda pol ar end 38 WO 03/ 089550
PCT/ US02/ 20404 .oup.or,. (pl. i lid : M ddders e.g. a
salixarene,bgr ﬁgkﬂﬁﬁ?gﬂwﬁﬁﬁ§§§fggﬁ¥§fg§8gﬂ5#%%ggiggkgg%lgreparing an oi

i nsol ublignsMmeaent toi luddeitingwll, package for a functional fluid or a

| ubri cant conprising, a), djssolving.or. dispersin il 1hl e
functional &¥di BsRESING s&if dé““lPFrS“?“n%rgtle %t' ssag‘f@limsggu)%pe(@%t}dn\i\qg?%#@ef ormng a
M Xt Ur §ag bs)ol@eﬂf“i?%aﬁ?lﬁri@&tﬁfg“bi@ ds0a AlidpeRed Gbiengsing la, wajer dsgibrtgieng sai d

m xture 1n saird lubricating oil as a di spersed phase using a water in oi

t ype erammiuddifiereand and d) thereafter renoving at | east 50 wei ght percent of
the original,portion o i i 1 . S0 tha® @hd hvadl dihe t ot al

oi | i nsol ubld" s Bl %%“ﬁ?’é‘%a?h*%"?‘%?ﬁﬂ?’éﬁi?‘éig&vﬁﬂ%ie is less than 30 wt.%
based gpsdiiie v @tontnisaitle dispectei phade intkds thaw 80 arde hrred enrihe weight oj |

i nsol ubl e functi onal addgtive is neither a conventional |ubricant detergent
nor a ®srddentishdGdAYeSY. A process according to claim 20, wherein said
oi | insol ublg fyietdiooal iRemMbl fuectichal AMithk icadthat abogteantimpundant (e.g.

copper). 22. "A process according to claim 20, wherein said oil insoluble
f unct i camadveretidarneuiral mgial dgigrgeRear or extreme pressure additive. 23. A
process according to claim?20, wherein said oil insoluble functional

additive is a conpound(s) containing bisnuth, inorganic phosphates (as
opposedid. 0 ok gastiess acohsygtatcldh, 1Sovheargin pheetiems, the amount of oil insoluble

solvent is present at less than 20 wt.%, and preferably less than 10 or 5 wt.% based on the

weight of said functional additive.

17. A process according to claim 15 further comprising a step of adding at least one
part by weight of a conventional oil soluble additive selected from antioxidant,
dispersant, detergent, viscosity modifier, antiwear additive or combinations thereof based

on 100 parts by weight of said additive package or lubricant.

18. A process according to claim 15, wherein said oil insoluble functional additive is
present after said steps as a dispersed phase with an intensity average particle diameter by
light scattering from about 20 nanometers to about 10 microns and wherein said oil-
insoluble solvent is present in an amount of less than 20 weight percent based on the

weight of said oil-insoluble functional additive.
19. A process according to claim 15, wherein said oil-in-water emulsifier comprises a

polyisobutylene functionalized succan portion having a number average molecular

weight of at least 600 reacted with one or more other chemicals to provide a polar end
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group or (please give me a list of other emulsifiers e.g. a salixarene, or a Mannich

dispersant).

20. A process for preparing an oil insoluble component for additive package for a
functional fluid or a lubricant comprising;

a) dissolving or dispersing an oil insoluble functional additive in an oil
insoluble solvent(s) (e.g. water) forming a mixture ,

b) adding said mixture to a lubricating oil,

c) dispersing said mixture in said lubricating oil as a dispersed phase using a
water in oil type emulsifier, and

d) thereafter removing at least 50 weight percent of the original portion of said
oil insoluble solvent(s), so that the total oil insoluble solvent content in the dispersed
phase is less than 30 wt.% based on the weight of said functional additive and wherein
said oil insoluble functional additive is neither a conventional lubricant detergent nor a

borate compound.

21. A process according to claim 20, wherein said oil insoluble functional additive is

metal containing antioxidant (e.g. copper).

22. A procesé according to claim 20, wherein said oil insoluble functional additive is an

antiwear or extreme pressure additive.
23. A process according to claim 20, wherein said oil insoluble functional additive is a

compound(s) containing bismuth, inorganic phosphates (as opposed to organic

phosphates), or molybdenum.
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